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Preface

It is a quite rem arkable fact that until now there has been no true history 
of orthopaedics, in any language, dealing with the subject in its entirety from 
antiquity to the present day. W hy this should be so is perhaps not difficult 
to understand: to put it briefly, the clinicians have been too  busy and the 
historians have lacked the practical knowledge. O f essays, articles and 
chapters in books there has been no dearth; even the busiest surgeon can 
find time to write about his special interests and such writings have been 
valuable in the com pilation of this work. There are also a few books of great 
interest but essentially fragmentary: fascinating to read but not true histories 
methodologically considered. These include K eith’s Menders o f the Maimed 
(1919), Bick’s Source Book o f Orthopaedics (1948) and M ercer Rang’s 
Anthology o f Orthopaedics (1966).

The nearest approach to a true continuous history is V alentin’s Die 
Geschichte der Orthopadie of 1961. It was possible for Valentin to produce 
this work of great scholarship only because, when he had reached the heights 
of clinical and academic orthopaedic achievement, he was expelled from 
Germ any by the Nazis and courageously made use of the opportunity. When 
I came to translate this, my eyes were opened. I knew all about Hugh Owen 
Thomas, in Britain, for I had w ritten his Life1. I did not know that am ong 
the fathers of orthopaedics we m ust also include Venel of Switzerland and 
Delpech of France, for no-one had ever brought them to general notice. 
Even now, their names are not exactly household words in our discipline. 
Nevertheless, V alentin’s book, though required reading, had its defects. It 
did not extend beyond 1900, it was Central European in style and orientation, 
and it was virtually silent on many im portan t topics. The au thor himself 
described it as ‘only a torso’ and used to discuss with me what more needed 
to be done.

It therefore seemed that an imperative imposed itself, though the task was 
a daunting one. My qualifications, such as they were, were that I had

v ii



v i i i THE HISTORY OF ORTHOPAEDICS

m anaged to combine a career as head of the orthopaedic departm ent of a 
large London hospital with a parallel career as an author, editor and 
translator. A year’s secondment to the W orld Health O rganization as an 
editor and a long-lasting association with Excerpta Medica of Amsterdam 
and then with Springer-Verlag of Heidelberg had provided experience in the 
m anagem ent of masses of technical material. Given the time, something 
might yet be done. This time was encroached on by the dem ands of work 
in the Third W orld, by an intrinsic inertia and by life-threatening illness; 
but, once I had com m itted myself, the problem was to know where to stop, 
a problem  familiar to those engaged in such undertakings. I sometimes 
wondered w hether such a book were not m ore properly work for a committee 
rather than an individual; but the only good book w ritten by a committee 
is the Authorised Version of the Bible.

Once em barked, I received the greatest help and encouragem ent from the 
individuals and institutions listed below. The perennial problem was whether 
to organize the too-abundant m aterial by topic or by epoch, by individual 
or by country; in the event, I have tried to  combine these approaches, with 
what success it is for the reader to say. He will assuredly be able to point to 
this error and that omission, and to deplore some of my enthusiasms, but I 
hope to  have at least touched on most of what is relevant. Ideally, I would 
like to absorb the criticisms and have a second innings, but that is not in 
my hands.

Any history of orthopaedics m ust deal with the history of orthopaedic 
disease; the history of orthopaedics as a discipline, i.e. the evolution of a 
natural history and of principles of management; and the history of 
orthopaedic surgery. O rthopaedic disease is simply som ething that happens 
to vertebrates and is to be found in Stone Age m an and in the fossil record. 
The discipline began in ancient Egypt and Greece, India and China, thousands 
of years ago. But orthopaedic surgery, in anything like the form we know 
today, is a relative upstart, with its history a m atter of a mere 200 years or 
so. Yet the pace of recent technical advance has been so rapid that the whole 
subject has become, as it were, foreshortened; we are in danger of forgetting 
our origins and the ineluctable rules of biologic process, so dazzling are the 
new techniques.

A lthough it is not quite true that there is nothing new under the sun, it is 
nevertheless chastening, and amusing, to discover how often procedures 
thought to be new had been practised long before, or thought of before 
the appropriate technology was available. The first hip replacement was 
attem pted in the 1890s, at much the same time tha t Lister was experimenting 
with the penicillin m ould in the wards of K ing’s College Hospital in London. 
It can alm ost be laid down as an axiom that, if a surgeon claims loudly to 
be doing som ething for the first time, he is wrong. Conversely, whenever in 
the past the em inent have argued that a projected advance was impracticable, 
or arrogant, or against the will of G od, they too were usually proved wrong 
very sm artly -  as if the coming event, whether of the m agnitude of anaesthesia 
or of the prevention of poliomyelitis, had cast such a shadow before as to 
defeat rational consideration.

W hat is history? The current texts I read as a student are certainly 
historical by now. W hen I was presum ptuous enough, many years ago, to
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write a Synopsis o f  Orthopaedics, the books I then relied on -  the great 
Textbook of Jones and Lovett, the Robert Jones Birthday Volume, Brailsford’s 
Radiology o f Bones and Joints and others -  have now been swept into the 
past, though still worth reading. The pace of advance is such that what was 
written even a few years ago is already out of date. If you read the journals 
systematically backwards, as you m ust in this endeavour, there is a very 
queer, even ghostly, m om ent when you realise tha t what you are holding is 
o f the past: it has happened imperceptibly, the boundary cannot be defined, 
but one has stepped from the present into history. Sometimes the landm arks 
seem clear enough. Anaesthesia, asepsis, radiology, antibiotics and jo in t 
replacement seem to dem arcate epochs as sharply as armistices. But this is 
probably illusory, for biologic process does not change and N ature, as 
H orace remarks, will return even if we expel her with a pitchfork.

I am not a professional historian, but I imagine that the essential problem 
in writing about any discipline is that no system can be defined in its own 
terms; we need an external stance, and do not have one. The past may look 
ordered enough when w ritten down, but that is factitious; even if we can see 
where we have been we are in no position to judge the present; all we can 
predict about the future is that it is unpredictable.

I often think of Professor Henry M ankin’s dictum: 'F u ture  changes in 
orthopaedics will be based in biology and more specifically in our ability to 
understand and alter its basic unit, the cell’2. The most striking current 
technical advances may prove to be blind side-shoots of surgical evolution.

To leave the sententious, I hope that this book will serve to remind 
present-day orthopaedic surgeons of the immense antiquity of their discipline, 
of the strivings of their predecessors against the old familiar problems, above 
all of the im portance of m astering new concepts w ithout forgetting perm anent 
truths. O ur progress has not been the uniform movement of a wave but 
more that of an extended battle-line -  advancing in little local rushes, 
retreating or hesitating here or there, often stagnant, sometimes m arked by 
a great breakthrough. However, if we are to speak in military terms in what 
consists the victory? Anyone who thinks in terms of the m astery of N ature 
is as mistaken as it is possible to be. It is tragic that, because what orthopaedic 
surgeons do m ust so often be largely mechanical, we are tem pted to regard 
our patients as mere mechanisms. One of my teachers, Philip Wiles, wrote 
in 1952: ‘However im portant surgery may be now, it should be the aim of 
all doctors, including surgeons, to limit and ultimately abolish it’3. O ur aim 
must be as all the great precursors recognized, to  supplem ent and not 
supplant N ature, a tru th  to which too many of us pay lip-service and then 
turn  our backs. To work with N ature, to aid natural m ethods of repair and 
recovery, to encourage function, to  prom ote self-respect and independence: 
it is the same now as it has always been. To recapitulate these millennia, to 
offer the orthopaedic surgeon a sane perspective of his origins, that is the 
aim of this book. If I am reproached with borrowing rather freely, my defence 
is that of Ambroise Pare’s: that he had no m ore com punction in so doing 
than in lighting his taper from another’s candle. I find it difficult, at this 
point, to refrain from quoting some rem arks of Boswell, in his Advertisement 
to the first edition of his Life o f Johnson:
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The labour and anxious attention  with which 1 have collected and arranged the 
m aterials of which these volumes are com posed will hardly be conceived by those 
who read them  w ith careless facility . . .  the nature of the work, as it consists of 
innum erable detached p a rticu la rs .. .  has occasioned a degree of trouble far beyond 
tha t of any o ther species of com position. W ere I to detail the books which I have 
consulted, and the inquiries which I have found it necesary to  m ake by various 
channels, I should probably be thought ridiculously o sten ta tio u s ... And after all, 
perhaps, hard  as it m ay be, I shall not be surprized if omissions or m istakes be 
pointed out with invidious severity.

To which one can only add tha t sad rem ark of the G reat Cham  himself. 
‘It is a m ost mortifying reflexion for any man to consider, what he has done, 
com pared with what he might have done.' But then, Johnson was looking at 
himself. ‘Every o ther au thor may aspire to praise; the lexicographer can only 
hope to escape reproach.’ Bearing in mind that he defined the lexicographer 
in his great Dictionary as ‘a harmless drudge’, I am willing that a collector 
of the m inutiae of orthopaedic history should be similarly categorized.
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I have also resorted very freely to certain other publications, notably 
Edgar M Bick’s'\^ource~Booli o f Orthopaedics^)now out of print. The sheer 
volume of inform ation this contains is staggering and w ithout equal; but it 
is organized mainly by topic, a ground on which I could not have hoped to 
compete, so that I prudently concentrated on the chronology of developments 
in individual countries. I also obtained m uch useful inform ation from Sir 
A rthur K eith’s [Menders o f the JVfaimetPpI 1919, the Robert Jones Birthday 
Volume of 1928 (edited by Fairbank, Bristow and Platt) and M ercer Rang’s 
fascinating {Anthology o f 6rthovaedics\){  1966. I also made use of m aterial 
from my own\TJjTp f  Hugh Owen Thomas of 1956.

A great deaTof help was forthcom ing from various libraries. There were 
the rich resources of the library of the Royal College of Surgeons of England 
in Lincoln’s Inn Fields in London, where the former Librarian, M r Eustace 
Cornelius, introduced me to the mysteries of the com puter search. (I hasten 
to add that I have had no other dealings with computers, word-processors 
or even card-indexes). The present Librarian, M r Ian Lyle, and his staff have 
been uniformly helpful. The library of the Wellcome Institute for the History 
of Medicine in London is world famous. In particular, I am grateful to M r 
Eric J Freem an there for an introduction that led to a visit to the great 
irErary~oTorthopaedic history at W urzburg, mentioned above, by courtesy 
of the then Professor, D r A Riitt. It was a m atter for keen regret that my 
exploration of this trea’sur^H ouse had to be so short: a year would not have 
sufficed.

This work was w ritten after retirem ent from my London clinical post, i.e. 
during secondm ents of varying length in Australia, Southern Africa and 
many parts of the United K ingdom , and it was rare for any of these sojourns 
to be entirely unfruitful on m atters of orthopaedic history. I am particularly 
grateful to M rs Janice M ayhew at the fine library of the Lord M ayor T reloar 
O rthopaedic H ospital at Alton, H am pshire in England. M ore recently, a 
visit to  the Biomedical Library of the U niversity of California at San Diego 
unearthed m any valuable items. Inform ation on the history ol the Societe 
Internationale de Chirurgie Orthopedique et de Traumatologic was available 
in SICOT. 50 years o f achievement by the late E Vander Elst, published by 
Springer-Verlag (1978), to  whom thanks are due for permission to  reproduce 
illustrations.

N aturally, the American and British Volumes of the Journal o f Bone and 
Joint Surgery were a mine of inform ation, and both  have been very kind as 
regards the use of illustrations. The Royal Society of Medicine in London 
has kindly allowed me to reprint the bulk of a talk I gave there in 1973 on 
the history of the name ‘rickets’.

A m ost useful and beautifully produced little brochure was Zur Geschichte 
der Orthopddie by G unter Doderlein, published by Aesculap W erke AG of 
Tuttlingen, W est Germ any. A nother valuable source was the first (1939) one 
volume edition of Willis C Cam pbell’s. Operative Orthopaedics (M osby Co), 
which I purchased in 1940 for three pounds sterling!

The greatest possible help was derived from the series of Classics published 
in Clinical Orthopaedics and Related Research (present Editor-in-Chief, 
M arshall R Urist). F o r many years each issue included a reprint in English
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CHAPTER 1

The Earliest Times

THE FOSSIL RECORD

Since one definition of orthopaedic disease is that it is a condition that affects 
vertebrates, one might expect to find evidence of such lesions in fossil 
vertebrates and this is the case. The subject was well researched by M oodie1, 
particularly in his Palaeopathology of 19232. M oreover, some two per cent 
of the bones in the Cleveland-Lloyd D inosaur Collection exhibit some form 
of pathology3: degeneration, necrosis, ossification of tendons or spinous 
ligaments, fractures and am putations, some with secondary osteomyelitis, 
ankylosing or osteophytic arthritis (mainly affecting the caudal vertebrae of 
the long and vulnerable tail). Definite evidence of true neoplasms is very 
rare. Some dinosaur long bones, 70 million years old, exhibit periosteal 
lesions once thought to be those of periosteal sarcoma; but these are now 
regarded as akin to contem porary avian osteopetrosis4. All this m aterial 
relates to fossil reptiles. Little or nothing is know n of pathology in the hosts 
of Cretaceous fishes.

PREHISTORY AND ANCIENT EGYPT

The earliest men suffered from familiar diseases. A skeleton from the New 
Stone Age shows healed tuberculous destruction of the 4th and 5th dorsal 
vertebrae with kyphosis5. M any skeletons the world over exhibit evidence 
of inflammation, arthritis and tum ours, of fractures sustained and healed, as 
do fossil vertebrates before man. A Java man, Pithecanthropus erectus, had 
a large benign osteochondrom a growing from the lower end of the femur 
and a similar tum our has been found in a 5th Dynasty femur from the Giza 
pyramids cemetery6. Degenerative lesions, ankylosis and injuries of the spinal 
column were particularly common. There is evidence of surgical procedures 
(with flint or obsidian knives) that included am putation  of the fingers7, even

3
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limbs, and trephining of the skull this last in both the Old and New Worlds. 
M odels or statuettes showing kyphosis, dwarfism or other deformities from 
prehistoric times are scattered the world over.

O ur firsthand studies of ancient Egyptian pathology are ra ther like those 
of palaeontology: we have alm ost only the skeleton to go on; the soft tissues 
were so changed by the process of mummification as to make disease 
processes largely unidentifiable unless they caused bony lesions. M uch of 
our knowledge of the pathology of the period is derived from field-work in 
the N ubian desert carried out by a famous anatom ist and anthropologist, 
originally Australian, who became professor of anatom y in Cairo and then 
at University College, London, Sir G rafton Elliot Smith (1871-1937)*, often 
in collaboration with Sir M arc Arm and Ruffer (1859-1917), before the first 
world war. Once we depart from the skeletal findings, we are dependent on 
the sparse written m aterial, the few surgical instrum ents that survive, the 
reliefs and inscriptions, wall paintings and the mummies.

Elliot Smith and Ruffer state that spinal arthrosis was so widespread as 
sometimes to  be present in every adult skeleton in a burial ground, from 
predynastic times to the Persian Dynasties of the 6 th -4 th  centuries BC8. 
They identified the traces of a psoas abscess originating from caries of the

Figure 1 Tuberculosis of the dorsal spine in a New Stone Age skeleton: healing 
with angulation  and bony fusion. (Bartels, P. [1907] Arch. Anthrop., 34, 243)

* The w riter was one of Elliot Sm ith’s students at University College and well recalls 
his silver-haired avuncular presence, like the best type of English butler. Lord 
Z uckerm an has told us how, when w alking home with Elliot Smith in 1932 from the 
A natom y D epartm ent in G ow er Street, the latter described some sym ptom s he had 
just begun to experience, correctly attribu ted  them  to an im pending stroke, and 
located the affected vessel. He resumed lecturing after recovery, bu t with a hemiparesis 
and dribbling saliva, and  died in the year th a t the au tho r qualified at U niversity 
College Hospital.
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11th-12th dorsal and 1st lum bar vertebrae in the mummy of a hunchback 
from the 21st D ynasty (c.lOOOBC)9 and Ruffer described a num ber of other 
cases of P o tt’s disease in his Studies in the Palaeopathology o f Egypt (Chicago 
University Press 1921). Smith and Jones, in a survey of N ubia in 191010, 
found ankyloses in skeletons that seemed to have been caused by rheum atoid 
arthritis, while Smith and D aw son concluded that osteoarthrosis was the 
preem inent disease of ancient Egypt and N u b ia11. Ankylosis of the spine 
was as com m on then as now (H am ada and Rida 1972)6 and, on the basis 
of findings showing hyperostosis, one wonders whether fluorosis was then 
endemic.

Fractures are com m on findings in ancient Egyptian skeletons, particularly 
of the left ulna, and this is attributable to self defence against a blow from 
a stick; the present writer has often seen this injury under contem porary 
conditions in African countries. Splints have been found applied to the 
forearms of mummies, some apparently for fractures sustained during post 
m ortem  handling. These splints were made of bam boo, reeds, wood or bark, 
padded with linen, and it is interesting that the splints used in France

Figure 2 A specimen of ankylosing spondylitis from ancient Egyptian skeletons. 
(H am ada, G. and Rida, A. [1972] Clinical Orthopaedics and Related Research,

89, 253)
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thousands of years later were sometimes colloquially term ed joncs (reeds). 
In some cases the splint has been applied over the interosseous space to 
spring the forearm  bones apart, as in ancient and even m odern China (see 
p. 470).

Elliott Smith also found a num ber of club and equinus feet in the royal 
mummies in 191212 and 192413. There are also examples of hip and femoral 
fractures, and a well known temple relief shows genu recurvatum  said to be 
due to a m alunited fracture of the femur but more probably due to 
poliomyelitis6. Spinal fractures were com m on in building workers after falls.

In 1862, the robbers of a rock tom b at Thebes found a papyrus which 
they sold to an American egyptologist, Edwin Smith. Though the name of 
its au thor is not given, it is surmised to be the work of Im hotep, usually 
described as architect and chief minister to King Zoser of c.2800 BC. Im hotep 
devised the step pyram id at Sakkara which preceded the great pyramids and 
directed the scores of thousands of labourers engaged in their erection. Some 
say that he was deified by the Greeks, who identified him with Aesculapius, 
others that he was an illiterate peasant who was himself a labourer. However 
this may be, and w hether or not Im hotep was the author, this papyrus is 
the oldest Afro-Asian surgical treatise and evidences a mass of careful clinical 
observation of injuries and their treatm ent, though we should bear in mind 
that the surviving papyrus is not in its original form but was copied and 
recopied over a thousand years and tha t the section on the lower limbs is 
missing. It is a collection of 48 specimen clinical records, beginning with 
injuries of the head and passing to the face, neck, clavicle, upper arm  and 
sternum; in each group the m ore superficial injuries are described first. This 
detailed accurate record of the features and treatm ent of injuries of a host 
of workers engaged in a great project reminds one of the early experience of 
Robert Jones as the surgeon supervising the building of the M anchester Ship 
Canal, a much later accident service.

The au thor relates how the priest or physician (often one and the same) 
examined the pulse ‘to  discover the action of the heart, from which vessels

Figure 3 From  a wall painting in the tom b of Ipuy, 1200 BC. Is this K ocher’s 
m anoeuvre? M etropolitan  M useum  of Art, New York
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Figure 4 R eduction of an elbow dislocation: Scultetus, Armamentarium Chirurgicum,
Ulm 1655

go to all the limbs, hands and feet’, something unknow n to H ippocrates. He 
classifies the injuries in relation to  their prognosis in three categories: ‘an 
ailment which I will treat’ i.e. with a favourable prognosis; ‘an ailm ent with 
which I will contend’, which might go either way; and ‘an ailment not to be 
treated’, a hopeless case, what G erm an arm y surgeons in W orld W ar II 
would have called a Spritzfall, fit for an injection of m orphine and nothing 
else.

Case 3 is a com pound fracture of the skull vault; digital probing of the 
wound is advised. Case 5, a depressed fracture, is no t to be treated. Case 6 
refers to ‘a gaping wound of the head, penetrating to the bone, smashing the 
skull and rending open the brain’, the gyri of which are com pared to the 
corrugations of molten copper, ‘throbbing and fluttering under the fingers’. 
This m an had nose-bleeding and neck stiffness, because the wound had 
‘broken open the fluid within the skull’. The case was not to be treated. Case 
8 is an excellent description of hemiplegia after head injury, for the eyes are 
askew in conjugate deviation, the gait shuffling and the hand cannot be 
closed. In Case 25, ‘if you examine a m an having a dislocated mandible, and 
the m outh is open and cannot be closed, you should place your thum bs on
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the ends of the rami within his m outh and your two hands under his chin 
and cause them  to fall back and so restore them  to their place.’

Case 31 is often quoted because of its appreciation of the m orbid anatom y 
and prognosis of cervical spine injuries. ‘If you examine a man having a 
dislocation of a vertebra in his neck, and find him insensible of both his 
arms and both legs as a result, while his penis is erect on account of it and 
urine drops from this m em ber w ithout his know ing ... it is a dislocation of 
a vertebra of his neck extending to his backbone which causes him to be 
insensible of his arms and legs. If, however, the middle vertebra of his neck 
is dislocated, it is a seminal emission that befalls his phallus*. You should 
say of him: ‘an ailm ent no t to be treated’. Case 32 is that of a man ‘having 
a displacement in a vertebra of his neck, whose face is fixed, whose neck 
cannot be turned, and if you say to  him ‘Look at your breast and both 
shoulders’ and he cannot . . .  you should say of him: ‘One having a 
displacement in a vertebra of his neck, an ailm ent that I will trea t’. This 
sounds like an acute torticollis of benign nature w ithout skeletal damage. 
Case 33 refers to ‘a crushed vertebra in the neck’ with insensibility of arms 
and legs and loss of speech, not to be treated.

Figure 5 M odel of achondroplastic court official Seneb, norm al wife, one achondro- 
plastic and one norm al child (Fifth Dynasty) (Cairo M useum)

* As is sometimes seen in judicial hanging. In the M iddle Ages, the m andrake was 
thought to  spring from where the semen fell to  the ground.
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Figure 6 Stele from tem ple of Ishtar, goddess of healing, M emphis, Fifth Dynasty, 
c. 1550-1350 BC, showing Rum a the doorkeeper priest with wasted lower limb, 

shortening and equinus. Source: New Carlsberg G lyptothek, Copenhagen

In the treatm ent of a fracture of the clavicle (Case 35), ‘you should lay 
him flat on his back with som ething folded between his shoulder-blades and 
spread out both his shoulders so as to stretch apart hs collar-bone until the 
break falls into place. You should apply two splints of linen, one on the 
inside and one on the underside of his arm ’ (presumably because, with a pad 
in the axilla, bringing the arm  to the side applies leverage to the fracture. 
Short of operation, this is still the only method that approaches a perfect 
result in the treatm ent of such a fracture in a slender young woman and is 
also recom m ended in the ancient Indian literature.

Case 44 is that of a m an with ‘a sprain of a vertebra of his spinal column. 
You should say to him: “Straighten your legs and contract them again.” 
W hen he straightens them, he contracts them both immediately because of 
the pain this causes in the vertebra of his spinal column. The diagnosis is 
“One having a sprain of a vertebra in his spinal column. An ailment that I 
will trea t’” . The treatm ent, unfortunately never completed, was to  lay him 
on his back and make him ...  But make him do what? We shall never know. 
This may have been a ‘sprung back’ or a disc prolapse with restriction of 
straight leg raising (a sprain is defined elsewhere as ‘a rending of two members 
though each is still in its place’).

Thirty-three of these cases were simple or com pound injuries of bones or
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joints, 12 were flesh wounds of the scalp, face, th roat or chest. The papyrus 
several times refers to  the discharge of ryt, presumably pus, from what must 
have been posttraum atic osteomyelitis; and then a sequestrum might be 
extruded or need to  be removed. So here we have an acute clinical observer 
of nearly 5000 years ago whose knowledge of the pulse, inflammation, 
cerebral compression and cervical fractures and dislocations in some respects 
exceeded that of H ippocrates.

H ussein14 tells of a sculptor to Rameses II in 1200BC, one Ipuy, who 
made a m ural painting for his own tom b, a detail of which appears to depict 
Kocher’s m ethod of reducing a shoulder dislocation. This may be so; but, 
as Beasley points o u t15, it is also very like the reduction of a dislocated 
elbow as illustrated by Scultetus in his Armamentarium Chirurgium, published

Figure 7 M um m y of the Pharaoh  Siptah, 19th D ynasty; severe equinovarus and 
shortening in the left leg. (H am ada, G. and Rida, A. [1972] Clinical Orthopaedics 

and Related Research, 89, 253)
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at Ulm in G erm any in 1655. The artistic evidence of orthopaedic disorders 
is indeed extensive. There are statuettes and wall-paintings of achondroplastic 
dwarfs, who were court favourites. Ptah, the god of death, was depicted as 
an achondroplastic, perhaps because the bodily proportions in this condition 
approxim ate those of the embryo and thus express a future life; but his 
descendants are similarly depicted, so that the condition was known to be 
inherited.

Did poliomyelitis exist in Ancient Egypt? There is a famous wall stele, or 
votive tablet, from the temple of Ishtar, goddess of healing, at M emphis from 
the 18th Dynasty, c. 1550-1350 BC, which shows Ruma, the doorkeeper 
priest, with a totally wasted lower limb, shortening and equinus. He has a 
supporting staff and his wife and son are behind him. This stele, now in the 
New Carlsberg G lyptothek in Copenhagen, is often taken as a portrayal of 
the effects of poliomyelitis, to  the extent that it has been adopted by the 
Danish N ational Association for Infantile Paralysis as its emblem, though 
some have regarded the lesion as due to spastic paralysis or even hip disease. 
The m ummy of the Pharaoh Siptah, of the 19th century BC, shows total 
equinus of the left foot, balancing 4 cm of shortening, and this too has been 
attributed to poliom yelitis16 and this attribution, too, has been disputed. 
The odd thing is that there is no relation of anything like an epidemic of 
poliomyelitis in the ancient and mediaeval literature, or even in the 17th and 
18th centuries. N or did Elliot Smith find any evidence of syphilis17, and 
rickets, too, seems to  have been totally absent in Egypt, probably because 
of climatic conditions.

In Babylonia, after 2000 BC, there was a strict medical code, tha t of King 
Ham m urabi, the only notable orthopaedic element of which is the provision 
that, if a physician’s treatm ent leads to the loss of a noblem an’s life or sight, 
his hands shall be cut off, a provision recently revived for m alefactors in the 
Moslem world.

In m odern Egypt, specialized orthopaedics did not begin until around 
1929, before when it was in the hands of general surgeons and bonesetters. 
The Egyptian O rthopaedic Association was also founded by Hussein, in 
1948, and its Journal in 1966. Its emblem is an obelisk with the name of the 
journal in hieroglyphics. H am m ada and Rida point out that Paget’s disease 
is rare in Egypt, as is congenital dislocation of the hip unless there has been 
interm arriage with Europeans. Prim ary arthrosis of the hip is also rare; and, 
though this has been attributed to the use of the squatting position, it is 
more probably related to the rarity of congenital dysplasia.

ANCIENT INDIA

The Sanskrit sacred books, the Vedas, were w ritten in the Vedic Period of 
3500-1000 BC. The oldest of these, the Rig Veda, resembles the Greek legends 
in that the early physicians, the Ashwani Kumaras, were divinities, capable 
of curing paralyses and shattered limbs. We learn that Queen Vishpla had 
a leg am putated in a battle, and an iron leg fitted to  enable her to fight on. 
Similar tales are told about the Silver H and of Ireland and the wooden limbs
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of N orse heroes; others, less fortunate, had to continue on their stumps.
The last or Altharva Veda describes crutches, compression for haemostasis, 

and treatm ent aimed at securing healing by first intention, ‘bone to bone, 
flesh to flesh, skin to  skin’. Skeletal tuberculosis is also described, including 
gravitational abscesses and paraplegia, and there are references to leprom at- 
ous lesions of the skeleton.

The Epic Era (1000-600 BC) saw skilled surgeons at work in the Court 
and on the battlefield, dealing with arrow  wounds and fractures. The 
subsequent developm ent of the body of knowledge know n as the Ayurveda 
relates mainly to traditional m edication (600 BC -700 AD), but the rise of 
Yoga introduced valuable remedial and postural exercises called the Asanas.

The great surgical sage, who lived around 800 BC -  the date is disputed -  
the Indian counterpart of H ippocrates, was Susruta, the father of Indian 
surgery. His corpus of writings is theCSusruta Samhtia'find  deals with the 
scope and m ethods of surgery, ignored in the other four great Ayurvedic 
texts. They describe the requisite instrum ents and were translated into 
Persian and Arabic by 800 AD. Susruta also resembles H ippocrates in his 
attention to  detail; the surgeon m ust be clean, his nails short, well-mannered, 
the operating-room  clean and fumigated. He m ust use inspection, palpation, 
percussion. The operation site is to be shaved. Instrum ents were many and 
various and fell into several main groups. The yantras were blunt; if they 
were forceps with handles, they were called swastika yantra for obvious 
reasons; there were also probes and hooks and sastras or sharp instruments, 
knives and scissors.

SIMHAMUKHA SVASTIKA 
OR L IO N  FORCEPS

VYAGHRAMUKHA SVASTIKA 
OR TIGER FORCEPS

VRKAMUKHA SVASTIKA 
OR WOLF FORCEPS

TARAKSUMUKHA SVASTIKA 
OR HYENA FORCEPS

KAKAM UKHA SVASTIKA 
OR CROW FORCEPS

KANKAMUKHA SVASTIKA 
OR HERON FORCEPS

6H ASAM U KH A SVASTIKA 
OR EACLE FORCEPS

SASAGHATIM UKHA SVAST iKA  
OR HAWK FORCEPS

Figure 8 Svastika, yan tra  o r cruciform  instrum ents. (D uraiswam i, P. K. [1971], 
Clinical Orthopaedics and Related Research, 75, 269)
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GANDUPADA SALA OR 
EARTHWORM PROBE-

SARPAFANA SALA OR 
SNAKE'S HOOD PROBE

DARBHAKRTI KHALLAMUKHA 
S A LA  OR SPOON SHAPED PROBE

GARBHA SANKU OR 
FOETUS OR TRACTION HOOK

SARPAFANA SA LA  OR 
SNAKE'S HOOD PROBE

c v a d iJ a  o r  s h a r p  HOOK

Figure 9 Salaka or rod-like instrum ents (D uraiswam i, P. K. [1971], Clinical 
Orthopaedics and Related Research, 75, 269)

Duraiswam i and T u li18 say that contem porary anatom y was inadequate 
for structures other than the skeleton, muscles and ligaments, because of the 
peculiar m ethod of dissection by scraping away successive layers after burying 
the body under a river bed. Therefore, there was an esoteric system in which

< Z Z 3 Q L

V R D D H IP A T R A  o r  k n i f e

D

a n t a r m u k h a  s a s t r a  OR SCISSORS

A R O H A C A N D R A N A N A  OR H A L F  MOON SCISSO RS

THE S A M E .C U R V E D . H R A S V A V A K T R A  OR - 

- S H O R T M O U T H E D .

A T IM U K H A  K N IF E .

Figure 10 Sararim ukha sastra or scissors (left) and vrddhipatra  sastra o r knives 
(right). (Duraiswam i, P. K. [1971]. Clinical Orthopaedics and Related Research,

75, 269)
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initiates in the surgery of particular regions instructed each other. Structures, 
lesions, sutures, instrum ents, dressings and operations were all carefully listed 
and classified. Sutures were of cotton, leather, horsehair, animal tendons or 
vegetable fibres. Procedures included incision, excision, scraping, probing. 
There were 310 bones in the body, categorized as flat, cylindrical and others, 
and 210 joints: hinge, ball-and-socket, cuplike, coronoid (crow’s-beak) and 
others. There were 500 muscles, 900 ligaments, 700 vessels, there was an 
account of the synovial m em brane and synovial fluid. Fractures were 
classified as spiral, oblique, comminuted, transverse, greenstick, impacted, 
complicated, fissured and articular and their sym ptom s included pain, 
swelling, crepitus (its earliest historic mention) and loss of function. ‘The 
cartilaginous bones bend, the tubular bones break, the flat bones become 
fissured and the small bones crack’. Reduction was much as now. Fractures 
of the femur and tibia required massage and traction. Splints were of bark 
(or bam boo or banyan), w rapped in ghee-soaked cloths and a bandage 
applied overall. Fractures became stable in a m onth in children, in two in 
the middleaged, in three in the elderly; refracture might be necessary for 
m alunion. ‘The fracture should be considered as having united well if the 
union is painless, w ithout any shortening of the parts, w ithout irregularity, 
and allowing free and easy movement. The surgeon should so endeavour 
that the fracture does not suppurate, as suppuration  of muscles, vessels and 
ligaments renders cure difficult.’ Subperiosteal haem atom a was recognized, 
and subungual haem atom a, to be treated by drilling the nail.

There were various types of dislocation, complete and incomplete. Shoulder 
dislocation was to be reduced with a ‘club’ in the arm pit, the dislocated hip 
by traction via a pulley or ‘the wise surgeon should reduce the dislocated 
thighbone by a circular m otion’ (cf. Bigelow in 1845!) F o r cervical fracture 
dislocation the patient was to be lifted with the surgeon’s hands on the nape 
and round the sides of the jaw. There was a fracture table with movable 
pegs, to be arranged as required, a m ethod often used in conjunction with 
the H ippocratic scamnum.

Figure 11 M iscellaneous instrum ents. (D uraiswam i, P. K. [1971], Clinical Ortho
paedics and Related Research, 75, 269)
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FOR A OOUBLE FRACTURE OF THE THIGH BONE 
AND BONES OF THE LEG-

FOR FRACTURE AND DISLOCATION OF THE CLAVICLE.

Figure 12 K apata-Sayana or fracture bed of the H indus. (Duraiswam i, P. K. [1971], 
Clinical Orthopaedics and Related Research, 75, 269)

After the 6th century BC there was a large medical school at Taxila (now 
in Pakistan) and public hospitals in the m ajor cities. Nevertheless, the cripple 
was often regarded as an incarnation of evil, just as he was often shunned 
in Europe at this period. The great authority  of the 6th 7th centuries AD 
was Vagbhata, and there was another great teacher, Bhava M isra, in Banaras 
in the 16th century. However, dissection had declined after Susruta and with 
the spread of Buddhism; by 7-800 AD, surgery had been relegated to lower- 
class practitioners and stagnated after the first millennium, being largely 
taken over by charlatans.

The entire story is dom inated by the figure of Susruta, who behaved like 
the au thor of the Edwin Smith papyrus in regarding some conditions as not 
to be treated. 'F ractures of the skull and waist as also their dislocations and 
subluxations, as also crushing of the hip-bones, should be excluded from 
treatm ent by the physician.’ He also defined and rejected pathological 
fractures: ‘Bones and jo in ts which were abnorm al even prior to  injury, or 
were so from birth, or those fractures which, even though properly reduced, 
have become com plicated due to im proper im m obilization or bandaging or 
due to movement, should be excluded from treatm ent’.

In m odern times, British (and Portuguese and French) rule brought 
European methods. The com m unication was two-way. In 1857, Hugh Owen 
Thom as recorded the reduction of a ten-m onths-old dislocated shoulder in 
a seaman (‘Aid at first trials, seven men; last trial, ten men’). ‘At Singapore 
consulted the best surgical authorities, ten M an-of-W ar surgeons, but after 
ineffectual attem pts they gave it up. Then some of the Indians tried, but



16 THE HISTORY OF ORTHOPAEDICS

failed also. I ought to relate that, before attem pting reduction, they made 
him unconscious by repeated blows along the spine, ceasing only when he 
fell down exhausted, then the dislocation was m anipulated.’19 This was not 
in the canon of Susruta, who used wine and herbs (cannabis) pre- and 
postoperatively.

CHINA

Surgery is m entioned during the reign of the Em peror H uang Ti over 4000 
years ago20-22. ‘Yu Fum a, doctor of H uang Ti, employed m anipulation, 
baking and radical excision. If necessary, he made incisions through the skin, 
loosened the muscles (? tenotomy), identified the blood-vessels, sutured 
divided tendons, exposed the spinal cord and cleaned various viscera.’ One 
must be allowed a little scepticism: all the great civilizations refer to these 
early, superhum an figures. At around 1200 BC, C hou K ung wrote The 
Medicine o f Wounds, one of whose four sections was on fractures.

During the Chou D ynasty (1121-249 BC) surgeons were classed as inferior 
to physicians and only lower-grade doctors were put in charge of surgical 
departm ents, for Confucian dogm a held the body as sacred and not to be 
mutilated. The most famous surgeon of China was H ua T ’o, often worshipped 
in temples as the god of surgery. Born in or around 190 AD, he is credited 
with m iraculous diagnostic insight and surgical achievements under an 
anaesthetizing potion, including splenectomy. He stressed the role of move
ment and exercise, but Chinese surgery and anaesthesia seem to have halted 
with his death. There is a figure showing him operating on a general for 
necrosis of the arm. Surgery was recognized as a special branch of medicine 
in the Tang dynasty (619-901 AD) and this included the orthopaedic 
treatm ent of fractures and dislocations and the removal of sequestra. The 
Im perial M edical College was founded in 1076 AD and reestablished after 
an interregnum  in 1191; it produced ten m ajor texts, one on Fractures and 
Wounds. In 1573, Chou Y u-Fan published a book on paediatric massage 
therapy, widely used for both traum atic and systemic conditions. Such 
massage was well esteemed and included m anipulation of the neck, spine 
and limbs. From  the earliest times attention was paid to physical culture: 
breathing, boxing and gynmastics. Later, the C hristian missionaries set up 
num erous mission hospitals. For m odern developments, see p. 469.

JAPAN

Japan  had sent envoys to  China around 600-900 AD, much as the Scots 
had visited Ireland in the early days of the Christian Church, and these 
returned to diffuse Chinese teachings. The general medical influence of China 
on Japan  was very much like that of Greece on Rome. The first known 
Japanese surgical m onograph was a survey of Chinese surgery, the Chi-so- 
ki by Fukuyoshi, in the Showa Era of 834-847 AD, and deals with salves, 
bandaging, plasters, and chalk and powdered oyster-shells for wounds.
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D uring the M urom achi Period (1334-1568), wounded soldiers and others 
unfitted for warfare took up the study of medicine and cared for the wounded, 
the Kinso-i or wound surgeons.

The A zuchi-M om oyam a Period (1569-1615) and later was m arked by the 
influence of Europeans, particularly the Dutch. These came from around 
1570 on and brought the knowledge of their ships’ surgeons with them. This 
was the origin of several schools nam ed after individual D utchm en, such as 
the Caster school of surgery, and it continued even after the expulsion of 
foreigners in general and the ban on foreign trade of 1603 and the banning 
of Christianity. A leading local figure of this time was D osan M anase, who 
wrote the Keiteki-Shu, with chapters on diseases of the bones and wounds 
and a special section on diseases of the elderly23.

The D utch trading influence brought European books which stimulated 
the practice of dissection and Portuguese and other missionaries built a 
church in K yoto in 1568, the Nambanji (church of the southern barbarians) 
where operations were done, and founded the Namban-Ryu Geka, the surgery 
of the southern barbarian  school. In 1654, G ensho M ukai published the 
Komorgu-Geka-Hiyo, a translation  of the surgical aspects of lectures by the 
D utch physician, M estruans Jonan. Nevertheless, surgery was not taught 
systematically until 1822 when the Yoi Shinsho (A New Work on Surgery) 
was published by G em paku Sugita and G entaku Otsuki. Extraordinarily 
enough, this was a translation of a work by the mediaeval Nurem berg 
surgeon, Lorenz Heister (1683-1758) (p. 54), which included sections on 
wounds, bandages, fractures and dislocations. D uring the 19th century, other 
European surgical texts were translated, including Strom eyer’s Textbook o f  
Surgery in 1865.

An indigenous publication of 1837 in 19 volumes, the Yoka Hiroku (Theory 
and Practice o f Surgery) was a great stimulus to Japanese surgery and 
includes a fascinating line drawing of the surgical repair of club-foot, showing 
the excision of an oval of skin on the dorsolateral aspect of the foot exactly 
as practised by Robert Jones in England in the late 19th century. The 
Seikotsu-Jutsu  was a system of surgical treatm ent confined to fractures and 
dislocations, begun in the second half of the 17th century and associated 
with a sect of specialists known as the Seikotsukai, very skilful m anipulators, 
who published the Seikotzu Han in 1808. Two of their more famous figures 
were Ken N inom iya and Bunken Koum u. F o r m odern developm ents in 
Japan, see p. 473.

ANCIENT GREECE

The medicine of ancient Greece was influenced by that of Egypt, whose 
physicians were praised by Hom er, and in its tu rn  had a lasting influence 
on European thought although it was obscured for a time in the D ark Ages 
and owed its reintroduction, via the Byzantines, to the translations of the 
rising Arab civilization.

From  the M inoan period on, diagnosis and treatm ent were m atters for 
priests and the infirmaries were temples, even until after the H ippocratic
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period. The M inoan sanctuaries often contained many small models of 
hum an limbs, probably votive offerings. The G reek theology of therapeutics 
goes back to Apollo, son of Zeus. Apollo had m any roles: that of im portance 
to us is evoked in the first clause of the H ippocratic O ath, ‘I swear by Apollo 
the H ealer’. He grew up in Delphi, where he taught Cheiron the Centaur, 
who himself taught Achilles, Jason and Apollo’s son, Asklepios. Achilles’ 
medical skills are reported in the Iliad and figure in the famous chalice design 
by Sosias, where he is shown bandaging Patroclus.

Asklepios (later latinized to Aesculapius) may have been a real practical 
physician at the beginning of the first millennium BC. The legend has him 
slain by his grandfather, Zeus, because he was saving too many lives for 
P luto’s liking. At all events, he became the G raeco-Rom an god of healing 
from the 7th century BC to the 6th century AD. He is classically portrayed 
with the potent serpent-rod symbol of the M inoans and of Aaron, the sign 
of medicine down the ages. Temple-infirmaries were found all over Greece, 
notably at Epidaurus, and in Cos, Pergamos and other Greek colonies in 
Asia M inor. O ur interest is tha t temple inscriptions and votive offerings refer 
to victims of paralysis, muscle spasms and jo in t stiffness, who were treated

Figure 13 Achilles bandaging Patroclus: chalice design by Sosias. (Printed with 
perm ission from Bildarchiv Preussischer K ulturbesitz, Berlin)



THE EARLIEST TIMES 19

as resident patients in hostels near the shrine. The priests’ treatm ent 
was magico-religious, with fasting, bathing, suggestion, sleep and dream  
interpretation as its pillars, plus nocturnal visits from the sacred snakes. 
Sometimes healing took place during sleep. There is a definite association 
here between fervent belief and longing for cure, groves and caves and water, 
which we see again in the Lourdes of the 19th century AD.

The Trojan W ar, as narrated by H om er in the Iliad, was roughly 
contem porary with the origins of Asklepios; indeed, H om er tells us that the 
sons of Asklepios, M achaon and Podalirius (who figure in the arm s of the 
Royal College of Surgeons of England) were the surgeons to the Greek forces 
on the plain before Troy. W hen M achaon was himself wounded, Idomeneus 
says: ‘Quick, my lord N estor .. .  pick up M achaon and drive with all speed 
to the ships. A surgeon who can cut out an arrow  and heal the wound with 
his ointm ents is w orth a regiment’. Yet M achaon was also a w arrior by 
profession, and the heroes themselves performed surgical procedures; surgery 
had been laicized and was no longer the preserve of priests*.

Among other things, the Iliad is a textbook of traum atology and military 
surgery. H om er depicts some 147 types of wound and discloses a considerable 
knowledge of anatom y, especially in his accounts of transfixion wounds. The 
reader may amuse himself by searching these out. Let us just select the first 
forequarter am putation, when ‘Diomedes ...  struck the other with his great 
sword on the collar-bone by the shoulder, so that the shoulder was severed 
from the back and neck (V, 146); or there is a brachial plexus injury, when 
‘H ector .. .  struck his shoulder with the jagged stone on the weakest spot, 
where the clavicle leads over to the neck and breast .. .  his fingers and wrist 
were numbed, he sank to his knees, and the bow dropped from his hand’ 
(VIII, 325). Evidently, this was an anatom ic site that fascinated Homer, the 
best lethal approach to a mailed warrior, ‘H ector’s body was completely 
covered by arm our ...  except for an opening at the gullet where the clavicles 
lead over from the shoulders to the neck, the easiest place to kill a m an’ 
(XXII, 324). Again, ‘M eriones struck him in the right buttock and the 
spearhead passed right through the bladder and came out under the bone’ 
(XIII, 651). He describes injuries of the acetabulum; and Achilles performed 
a sort of tendon transplant on the corpse of Hector, when ‘he slit the tendons 
at the back of both feet from heel to ankle, inserted leather traces and made

* A lthough M achaon was the first surgeon, his name also has a m urderous 
connotation , m eaning ‘slaughterer’, with the same root as the Greek w ord for battle. 
O ther healer gods o r heroes, sons of M achaon, also have warlike names, com bining 
the attributes of w arriors and physicians. But it is only m an’s w ounds tha t can be 
healed, no t m an himself: M achaon w ounds and heals, bu t in essence he is incurable. 
The w arrior surgeon dies of his wounds: ‘W ounding and being w ounded are the 
dark premises of healing: it is they th a t m ake the medical profession possible, and 
indeed a necessity for hum an experience. F o r this existence may be conceived as tha t 
of a w ounding and vulnerable being who can also heal.48’ It is relevant th a t M achaon 
cured the w ound in the heel of Phiioctetes, abandoned for 10 years on Lemnos 
because of the stench of chronic osteomyelitis; he was w anted back on duty because 
of his skill in tipping arrow s with deadly poison.
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them fast to his chariot, leaving his head dragging’ (XXII, 396).
Beasley24, to whom we owe so much in this field, points out that the Iliad 

also contains references to deformities. The god H ephaestus, smith or artificer, 
is described as ‘cavus-footed’ and is addressed by his mother, H era, (who 
had, in the m anner of the period, tried to  destroy him when he was born a 
cripple) as ‘god of the crooked foot’; and yet, though of m onstrous bulk and 
limping, he was nimble on his slender legs (X V III,410), evidently a case of 
bilateral equinovarus and reminiscent of the equally nimble ostler, Hippolyte, 
on whose club-foot F laubert’s D r Bovary operated to such ill effect25. Then 
there is Thersites, characterized by Shakespeare in Troilus and Cressida as 
‘a deformed and scurrilous G reek’, sometimes regarded as the archetypal 
m uck-raking journalist, ‘the ugliest m an that came to Ilium; he had a game 
foot and was bandy-legged, his rounded shoulders almost met across his 
chest, and above them was an egg-shaped head’ (11,216). Beasley diagnoses 
him as a case of cranocleidodystosis.

There is less surgical inform ation in the Odyssey because there is less 
fighting. However, we are told of Ulysses’ thigh wound by a wild boar, how 
it was ‘bound up wisely’, and how the flow of black blood was staunched 
by preliminary ligature of the limb. H om er also tells how wounds sustained 
in the heat of battle may pass unnoticed till later.

H ippocra tes

The ‘divine H ippocrates’ was born on the island of Cos in 460 BC, the first 
year of the 80th Olympic Gam es and died at a great age around 370 BC. He 
was a contem porary of Socrates and is treated respectfully in the Dialogues. 
He epitomizes the rational as opposed to the mystical and religious in Greek 
medicine, and may be regarded as in the line of the ‘philosophers’, i.e. the 
natural scientists, through Thales, Pythagoras and Alcmaeon; for these fore
runners medicine was just part of their activities and did not become a 
specialized profession until the advent of H ippocrates himself. Early Greek 
medicine had not been systematized; anyone was free to practise; there were 
herbalists and charlatans of all kinds. Only the gynmastic trainer was a 
respected figure, and one im portant to medicine, for the wrestlers often 
dislocated their opponents’ shoulder join ts and inflicted other injuries, and 
someone had to be able to deal with them. Before H ippocrates, Democedes 
of C roton, himself a gymnastic surgeon when a Persian slave, cured King 
Darius: ‘his foot was twisted rather violently, for he got his astragalus 
dislocated from its jo in ts’ -  it was reduced by m anipulation.

W as H ippocrates a real individual? There seems no doubt about this; 
there are well know n portra it busts and, above all, a very definite personality 
shines through his writings. These took the form of a Corpus of some sixty 
books ranging from 430 to 330 BC, evidently the work of more hands than 
one, obviously the work of a school and not just the m an himself, and even 
of the rival school of Cnidus in Asia M inor. H ippocrates did two things: he 
ran a busy and competitive private practice and he form ulated this practice 
in a series of m onographs and aphorism s dealing with different diseases and
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Figure 14 H ippocrates. Illustration  of a bust from the Uffizi Gallery, Florence. 
R eproduced from A  Short H istory o f  M edicine by Singer and U nderw ood (1962). 

Published with kind perm ission from the C larendon Press

parts of the body that reveal an astute and acutely observant clinician. In 
doing this, he introduced system atization, developed a proper medical science, 
and established a proper independence and social standing for the physician. 
N or should we forget tha t he worked for gain; and he never fails to stress 
the im portance of being seen to do the right thing and of not m aking 
mistakes likely to incur public obloquy -  a hint of the defensive medicine 
that has arisen in our own times.

He was also very caustic in his com m ents on incorrect or adventurous 
methods of treatm ent, the ignorant use of ‘marvellous m ethods’ to impress
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Figure 15 This figure, from the English translation  of Pare’s works, 1678, shows 
H ippocratic reduction of a dislocated shoulder with the opera to r’s foot in the axilla 
and an assistant pulling up the hum eral head with a cord and also applying counter 
pressure with his own heel. Vidus Vidius, Chirurgia e Graeco in Latinum Conversa, 

1544. R eproduced from O ribasus, De Machinamentis (4th C AD)

patients, and this reminds us of another perfectionist in the 19th century in 
England, H ugh Owen Thom as, who was equally scathing about adventurous 
m ethods and also preferred the simplest effective methods. Because H ippo
crates knew little anatom y, apart from tha t of the skeleton and that gained 
by the priests from sacrifices, he was reluctant to expose himself to criticism 
through audacity. The later G reeks of Alexandria and Asia M inor did know 
more and were m ore audacious.

Greek bandaging was complex and expert and is much stressed by 
Hippocrates. For fractures, he used an inner and outer layer sandwiching 
splints and compresses. The inner layers were soaked in ‘cerate’, which was 
either white, consisting of wax liquefied in olive oil or oil of roses, or dark, 
with added pitch, used as a prophylactic in open wounds and to prom ote 
suppuration. W ith resin added as a stiffener, it was used for club-foot.

If H ippocrates ever really existed, and we must assume tha t he did, and 
if he ever wrote anything himself, he m ust have written the volumes of the 
Corpus on Fractures and on Joints (De Articulis); Fractures contains a lot 
about join ts and Joints much on fractures. Finally, there is an odd little 
volume, Mochlicon (On Levers), which is a sort of ragbag of orthopaedic 
items26.

De Articulis

As to dislocation of the shoulder, H ippocrates only recognized dislocation 
into the arm pit and had never seen a forward displacement. As Pare put it
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in 1564, ‘Now H ippocrates sayeth that he hath only seen one kind of 
dislocation of this bone, which is dow nw ards into the arm pit’27. The signs 
of a dislocation were that the hum eral head was obvious in the axilla, the 
upper outer arm  contour was flattened, the acrom ion stood out, the elbow 
was prom inent and elevation of the arm  was limited. Thin persons with 
slack ligaments dislocated easily, even voluntarily, and reduction was 
correspondingly easy; m uscular persons dislocated, and were reduced, with 
difficulty. W hen reduction was easy, there was no inflam m ation and the 
patient could use the arm freely, and might redislocate it if not cautioned by

Figure 16 The H ippocratic m ethod of reduction over the opera to r’s shoulder, from 
the Venice edition of G alen’s works, 1625. The addition  of the child m ay no t be

authentic. (Vidus Vidius)



the physician (this also applied to the knee). H ippocrates says that the knee 
and shoulder are the jo in ts m ost likely to dislocate, bu t the former must 
have been cases of internal derangement.

There were m any m ethods of reduction, and these have been preserved in 
a wonderful series of illustrations whose provenance we shall discuss later. 
Patients with recurrent dislocation could usually reduce it themselves by 
pushing up with a fist in the arm pit and adducting the elbow to the chest- 
wall; the surgeon could do likewise, thrusting the elbow in with his knee and 
using his head for counter-pressure at the shoulder-tip. He also describes 
bringing the forearm  behind the back, i.e. into internal rotation, flexing the 
elbow and pushing in the shoulder from behind, which seems rather an 
account of reducing a posterior displacement.

A nother classical m ethod was for the patient to lie supine on the ground, 
when the surgeon would sit by his side with his foot in the axilla and pull 
the arm down, an assistant fixing the sound shoulder as counter-traction to 
prevent the body swinging round. As the tendons at the front and back of 
the axilla stand out in a conscious patient, and obstruct the heel, an 
intervening leather ball was inserted to give purchase and held by a strap 
round the axilla in a north-south  line which was steadied by a third person 
who pressed his foot against the top  of the shoulder, also as counter-traction. 
This was the com m on gymnastic technique.

There was also the shoulder lift, in which a surgeon taller than the patient 
took him by the hand on the injured side and hoisted him over his back so 
that the body-weight aided reduction, with the optional extra of a small boy 
clinging to the victim to add to the pull. Reduction could also be effected 
by pulling over a pestle or the rung of a ladder, but the m ost powerful 
m ethod was with a long piece of wood strapped to  the whole arm, its upper 
padded end forced up between the hum eral head and the ribs to  act as a 
lever with the arm  over a beam and the patient on tiptoe. The leverage was 
enorm ous and effective even for old unreduced cases, ‘for what could not 
correct leverage move?’ As well as the ladder rung, there was also the 
Thessalian  chair’ or the lower half of a double door: one wonders about the 
radial nerve. W hat will not be found is any account of a procedure resembling 
K ocher’s method.

Recurrent dislocation was treated with the cautery right down to the front 
of the joint, avoiding the nerves and artery, then binding the arm  to the side 
for a long time to allow the recess into which dislocation occurred to cicatrize: 
‘It deserves to be known how a shoulder which is subject to frequent 
dislocation should be treated. F o r m any persons owing to this accident have 
been obliged to abandon gymnastic exercises though otherwise well qualified 
for them; and from the same misfortune have become inept in warlike 
practices, and thus have perished. The cautery should be applied thus: taking 
hold with the hands of the skin a t the arm pit it is to be draw n into the line 
in which the head of the hum erus is dislocated, and then the skin thus draw n 
aside is to  be turned to  the opposite side . ..  the cauteries should be red-hot, 
that they may pass through as quickly as possible . . .  th roughout the 
treatm ent the sores are to be treated so as to avoid any m arked extension 
of the arm  . . .  and when the sores are proceeding to cicatrization, then by
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Figure 17 R eduction over the rung of a ladder, from Vidus Vidius, 1544. Pare 
pointed ou t that, if the upper rung were not removed, the patient risked a dislocated

neck. (Vidus Vidius)

all means the arm  is to be bound to the side night and day, and for a long 
time even after the ulcers are completely healed: for thus it is more likely 
that cicatrization will take place, and the wide space into which the hum erus 
used to escape will become contracted.’

It is doubtful whether this procedure was actually carried down to the 
jo in t capsule; rather, the contracture of the skin and loose subcutaneous 
tissue prevented the lateral ro tation  which leads to recurrent dislocation. 
(There is no reason to suppose that this was not effective; the writer recalls 
having to abandon an operation after exposure of the jo in t because of an 
anaesthetic com plication -  the soft tissue scarring led to cure.)

H ippocrates recognized Erb’s palsy and described the patients as ‘weasel
arm ed’; he thought it a dislocation, congenital or due to suppuration. He
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Figure 18 R eduction over a beam with a wooden splint a t the inner side of the arm 
providing enorm ous leverage. H ippocrates’ favourite m ethod. (Vidus Vidius)

notes that acrom ioclavicular dislocation, which he calls ‘avulsion of the 
acrom ion’, is deceptive as the hollow beneath may be m istaken for a shoulder 
dislocation and lead to  wrong treatm ent, ‘and I know m any otherwise 
excellent practitioners who have done much dam age in attem pting to reduce 
shoulders of this kind’. The treatm ent was by compression pads over the 
prominence and an upw ard lift with the arm  bandaged to the side. ‘N o harm  
... happens to  the shoulder from this injury, but the part will be deformed’; 
the bone cannot be restored to its original position and this remains true for 
nonoperative measures today.

Of fractures of the clavicle, transverse lesions were m ore easily reduced 
than oblique and union was rapid ‘as with all spongy bones’. Some 
practitioners used elaborate arrangem ents of pressure pads connected to a
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Figure 19 The use of the rack to reduce a shoulder dislocation. (Vidus Vidius)

body-belt or perineal belt, but H ippocrates says tha t these did not work; 
bed-rest for 14 days came nearest to full reduction, just as advised in the 
Edwin Smith papyrus and by Susruta. It was illogical to try to depress the 
inner fragment; what was needed was to elevate the arm  with the outer 
fragment.

An elbow dislocation, after reduction, was bandaged at a little above the 
right angle, as the most functional position should ankylosis (presumably 
myositis ossificans) occur.

The account of wrist dislocation is obscure; we know that this virtually 
never occurs, whereas H ippocrates describes frequent displacements in four 
planes. These must have been either fractures of the lower radius or carpal 
fracture-dislocations.
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Reduction of the tem porom andibular jo in t is described. For m andibular 
fractures, the teeth were fixed with gold wire, bandaging and a leather strap. 
M uch attention is devoted to nasal fractures, probably because the result 
was such a good or bad advertisement for the surgeon. A depressed fracture 
could be elevated with a spatula in the nose and held with paste of wheat- 
flour, stiffened with powdered frankincense or gum. There were also fractures 
of the cartilages of the ear, presum ably from wrestling or boxing.

Spine

W hen the vertebrae were ‘draw n into a hum p by diseases’, m ost cases were 
incurable, especially if the hum p were above the attachm ent of the diaphragm. 
‘Such persons . . .  also have, as a rule, hard  and unripened tubercles in the 
lungs, for the origin of the curvature and contraction is in m ost cases due 
to such gatherings’, a quite extraordinary early appreciation of the relation 
between pulm onary tuberculosis and P o tt’s disease. W hen the hum p was 
below the diaphragm , it was sometimes com plicated by lum bar and groin 
abscesses, persistent and difficult to cure. (One recalls Calot, of Berck-Plage 
in France, in the 1890s, ‘To open an abscess from a tuberculous spine is to 
open a door through which death always enters28.’)

Lateral curvatures, i.e. scoliosis, had the m ost satisfactory prognosis. A 
curved hum p-back due to injury was not easy to  treat (but these could not 
really have been traum atic cases, ra ther adolescent kyphoses) ‘attem pts at 
straightening rarely succeed’. M any tried ‘succussion’ on a ladder, but 
ffippocrates thought that, though this might sometimes work, it was a m atter 
for charlatans, often done to impress the public, for impressive it certainly 
was. The patient was bound to the ladder, feet down for high lesions and 
head down for low ones, and the ladder dropped from a height, steadied by 
ropes held by assistants. ‘Even in the healthy, the spine may become twisted 
in various fashions: and the spinal cord tolerates such distortions well, for 
this reason, that the deviation takes place in a curve and not an angle’.

There is a good description of the structure of the spine and its ligaments. 
He stresses the impossibility of reducing vertebral luxations, for:

(1) If the cord were so injured ‘as to produce complete narcosis of many 
large and im portant parts’, it would be pointless to trouble to adjust 
the vertebrae, and

(2) One could only do so by cutting the patient open and inserting a 
hand to  exert pressure, ‘but one might do this with a corpse but 
hardly with a living being’, a point he returns to from time to  time 
with some regret.

He says that he is writing this because ignorant practitioners deceive 
themselves, and others, by asserting that they can effect reduction, confusing 
fractures of spinous and transverse processes with injuries of the bodies and 
intervertebral joints.

Sharp spinal angulation due to injury could and should be treated, 
however. The patient was laid prone on the scamnum with windlass traction
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Figure 20 H ippocratic treatm ent of spinal deform ity by ‘succussion’ on a ladder
(Vidus Vidius)

to hips and shoulders, and the operator exerted vigorous m anual pressure 
on the kyphus, very much as C alo t29 did 2500 years later for a tuberculous 
gibbus (p. 267), or he sat or stood on the hum p or walked on a plank across 
it. H ippocrates had tried having the patient supine and blowing up a bag 
behind the angulation, but it did not work, ‘I relate this on purpose: for 
those things also give good instruction which after trial show themselves 
failures, and show why they failed’. As for the m ethod of forcible pressure 
on the prominence by means of a lever, a board  attached to the wall, ‘I know 
of no forcible procedure m ore applicable or useful.’

He distinguishes between ‘inward deviations’, causing death or paralysis, 
and a hump, i.e. a crush fracture, w ithout such complications. It is as if the 
slighter-appearing injury were the m ore sinister, which is of course the case 
in the context of unstable rotary dorsolum bar lesions, which do not have 
much deformity.

Hip

The hip could be dislocated four ways, ‘but far most frequently inw ard’. This 
is and remains a mystery. There is no doubt that H ippocrates is talking of
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Figure 21 H ippocratic treatm ent of spinal deformity by traction  and  leverage on 
the scam num. O riginally from O ribasius; De Machinamentis (Fourth  Century AD) 

reproduced by Vidus Vidius in Paris, 1544

medial displacement, for he describes the lengthened, laterally rotated  limb 
and the hollow in the buttock and the prom inence of the femoral head in 
the groin; and he specifically states tha t the head lies on the ischiopubic 
region. He also states that backw ard dislocation is rare, yet he knew its exact 
physical signs: shortening, instability, buttock prominence, internal rotation. 
How can this be? The writer has seen only one ob tu ra to r dislocation in a 
lifetime. Were these wrestlers’ injuries?* He carefully analyses the gait and 
the details of crutch support and the changes in the limbs in unreduced 
dislocation of either kind. And he makes this point, ‘All parts of the body 
which have a function, if used in m oderation and exercised in labours to 
which each is accustomed, thereby become healthy and well-developed: but 
if unused and left idle, they become liable to disease, defective in growth, 
and age quickly. This is especially the case with jo in ts and ligaments, if one 
does not use them.'

* We may recall th a t anterior dislocation may occur in the hip th a t is hyperextended 
behind the body during weight-lifting49. Also th a t when Jacob wrestled th roughout 
the night his opponent pu t out his hip, so tha t Jacob limped for the rest of his life.



Figure 22 Sitting and standing on the deformity were also recom m ended by 
H ippocrates, the patien t under traction  on the scam num . (Vidus Vidius)
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Figure 23 M anual pressure for spinal deformity. (Vidus Vidius) 

Club-foot

Congenital club-foot was for the m ost part curable (we seem to be past the 
age of exposure of infants with this deformity) if it were not too severe or 
growth too advanced. After m anipulative correction, the foot was dressed 
with cerate stiffened with resin, pads and bandages, a soleplate of lead or 
leather applied, and bandaged from within out to m aintain correction. The 
last turn of the bandage was sewn to the outer side of the foot covering and
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pulled up tight on the outer side of the calf and fixed round the upper calf 
to act as a valgus retaining strap. ‘This then is the treatm ent, and there is 
no need for incision, cautery or complicated methods, for such cases yield 
to treatm ent more rapidly than one might think. Still, time is required for 
complete success, till the part has acquired growth in its proper position.’ (My 
italics, DLV) W hen ready for footwear, rather rigid ‘mud shoes’, used for 
walking on m ud or clay, were supplied, as the feet yielded to  these rather 
than vice versa.

Fractu res and d is loca tions

A com pound fracture-dislocation at the ankle or higher with bone protruding 
through the skin should not be reduced; let someone else do so if he wished, 
for death ensued in a few days due to tetanus or gangrene. Yet, even if 
reduction were not attem pted, most survived. Treatm ent was with pitch 
cerate and wine compresses, but w ithout forcible bandaging or plastering: 
‘Those thus treated are saved, but if the jo in t is reduced and keeps its place, 
they die.’ This also applied to com pound forearm fractures with protruding 
bone and to com pound injuries at the knee and elbow; proxim al injuries 
were the m ost dangerous, distal ones less so. Also, the first few days were 
the m ost dangerous for reduction; if it were to  be done, it should be on either 
the first or second day or after the tenth; the intervening days, especially the 
fourth, were dangerous.

Gangrene, death and separation of bone were not necessarily alarm ing 
and quite com patible with survival, even if part of the thigh came away. In 
gangrene following a fracture (‘strangulation with lividity’), dem arcation and 
separation were rapid because the bone was already fractured, but in 
gangrene w ithout fracture, though the soft parts soon died, separation of 
bone was very slow. In such cases, am putation should be done through a 
jo in t a t a level of dead tissue to  avoid pain and shock. Loss of soft parts 
m eant great delay waiting for the underlying bone to separate; yet these 
wounds were ‘m ore formidable to look at than to cure, and mild treatm ent 
is sufficient, for they determ ine their own process.’ However, there was always 
the danger of secondary haem orrhage.

The reduction of a dislocated hip was as follows; the patient was suspended 
by the feet from a beam and the surgeon inserted his forearm between the 
thighs and between the perineum  and the dislocated bone. He then grasped 
one hand with the other and suspended himself from the patient with the 
whole of his weight and so levered the head out of the perineum into its 
socket. This again indicates a medial dislocation. True, the suspension in itself 
would tend to reduce a posterior dislocation, but H ippocrates’ manoeuvre, if 
it did anything at all, would redisplace it. Yet he did recognize posterolateral 
dislocation, and that this m ethod could only make it worse, and that 
abduction and leverage on the buttock were required. Still, ‘in some, the 
thigh is reduced w ithout any apparatus by the aid of slight extension, such 
as can be managed with the hands and a little jerking: while in many, flexion 
of the leg at the jo in t and m aking a movement of circum duction is found to
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reduce it’. And this 2000 years before Bigelow!30 A nother m ethod of hip 
reduction was by inserting a bag between the thighs at the perineum and 
inflating it to push the femoral head outward: but this was not easy. Any 
dislocated jo in t was best reduced as soon as possible, ‘while the parts are 
still w arm ’, before swelling set in. Finger joints were reduced by traction and 
countertraction, or using ‘lizards’ of plaited palm  tissue like Japanese 
fingerstalls. ‘D islocation’ of the knee was easily reduced: it was usually an 
inward displacement, reduced by flexion, or by a sharp kick, or by squatting 
over a rolled bandage in the popliteal fossa. Obviously, these were internal 
derangem ents or patellar dislocations. A fall from a height on the heel with 
contusion carried the risk of necrosis and lifelong trouble due to dislocations 
(of the talus?) with mortification of the heel.

The H ippocratic bench, or scamnum, was of the greatest im portance in 
orthopaedic practice for some 2000 years, being modified and reinvented 
down the centuries. It was ‘a quadrangular plank, 6 cubits long and about 
2 cubits b road ’, with a windlass at each end and an adjustable perineal post, 
or priapiscos, for countertraction and outw ard leverage of the femoral head. 
There were five or six longitudinal grooves in the lower part of the plank 
for the placement of wooden levers to exert pressure at either side of the hip, 
and other modifications were available -  props at either side of the perineal 
post, crossbars, etc. It is all very like the fracture table of the ancient Hindus.

The general m anagem ent of fractures is m arked by considerable ignorance 
of the anatom y of the skeleton, emphasis on reduction by traction and 
m anual m oulding of the parts, bandaging with compression, and -  though 
given a ra ther secondary place -  splintage. Also by a great deal of 
commonsense and an obviously wide acquaintance with the natural history 
of skeletal injuries.

Forearm

‘In dislocations and fractures, the practitioner should make extension in as 
straight a line as possible, for this is m ost conformable with nature; but if it 
incline at all to either side, this should be tow ards pronation  rather than 
supination, for then the error is less.’

H ippocrates uses forearm fractures as a model for the m anagem ent of all 
fractures: the theorising doctors were the very ones who made mistakes, for 
the patient spontaneously presented with the arm in the proper position; 
here he was wrong. Continued traction with the elbow extended was 
condemned, ‘If one bandages it when extended, then the positions of the 
fleshy parts are altered by bending the elbow’. Further, ‘the elbow cannot 
be kept extended for long since it is unaccustom ed to that position, only to 
that of flexion. And besides, since patients are able to get about after injuries 
of the arm, they want it flexed at the elbow.’ So the jo in t should be held at 
a little above the right angle.

A fracture of the radius was easier to  treat than one of the ulna (can he 
really have m eant this?) but required stronger traction. Fractures of both 
bones called for powerful traction and m oulding into place with both hands,
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followed by overlapping bandaging and compresses, the object being uniform 
compression of the soft parts and pressure over the site of angulation. This 
principle of soft part support was dear to Hippocrates, dearer almost than 
splintage, and we shall return to it. T hese are the indices of good treatm ent 
and proper bandaging; that is, when the patient is asked if the part is 
compressed, he says that it is, but only moderately, and that mainly at the 
fracture site.’ Rebandaging was done at three days and again at the seventh 
day, with increasing pressure as the soft part oedema subsided, and splints 
were not applied until after the first few days. These were on the dorsal and 
volar aspects of the limb, and not in the line of the radial and ulnar styloids: 
if they did have to be applied laterally, they should not extend as far as the 
bony prominences at the wrist ‘for then there is a risk of ulceration and 
baring of the tendons.’

It was the dressings that were m eant to adjust the fracture, and the splints 
were applied ‘to m aintain the dressing, and not bound in for the sake of 
pressure.’ A soft broad  scarf was added as a sling. Nevertheless, once on, the 
splints were left in place for 20 days or more. ‘It takes about 30 days in all 
usually for the forearm  bones to join, but this is in no way exact since 
constitutions and ages vary widely.’ In any case, ‘if splints are used, and it 
seems that the bones are not accurately adjusted or tha t something else may 
be troubling the patient, you should remove the dressing and reapply it at 
the middle of the interval or a little earlier .. .  if any of the results are not as 
laid down, it is certain tha t there has been some defect or over-zealousness 
in the surgical m anagem ent.’

H um erus

The patient sat with the axilla over a suspended rod, with heavy weight- 
traction on the arm  or elbow, so that he was alm ost suspended on the stool 
while the surgeon m anipulated the fracture. The arm was then bandaged 
and splints applied at 7 -9  days. U nion took around 40 days and bandages 
and splints were readjusted as required during this period. It was im portant 
to preserve the natural curvature of the bone. However, ‘all bones, when 
fractured, tend to become deformed during the cure tow ards that side to 
which they are naturally curved’, so ‘if you suspect anything of that kind, 
you should pass an additional broad bandage round the limb binding it to 
the chest.’

T ib ia  and fib u la

The account of the anatom y is not quite accurate. ‘The leg has two bones, 
one much more slender at one end than the other, but not so much at the 
other end. The parts adjacent to the foot are joined together and have a 
com m on epiphysis. In the length of the leg they are not united, but the parts 
near the thighbone are united and have an epiphysis, and that epiphysis has 
a diaphysis’ (this probably refers to the apophysis of the tibial tuberosity).
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‘O f the two bones, the inner or so-called shin is the more troublesom e to 
treat, needing stronger extension, and if the fragments are not accurately 
reduced it cannot be hidden, for it is visible and entirely w ithout flesh. W hen 
this bone is broken, patients take longer to be able to use the limb, while if 
the outer bone is fractured ...  they can soon stand. For the inner shin-bone 
carries the greater part of the weight, since the alignm ent of the femur and 
the general disposition of that side of the body are as they are.’

Strong extension was required for these fractures, in the natural line of 
the leg and thigh; but, ‘if extension by m anpow er does not suffice, then call 
in some of the mechanical aids, whichever may be useful’, though ‘to resort 
to machines when not required is rather absurd.’ A caution tha t m oderns 
might bear in mind. After the conventional m anual moulding and bandaging, 
the leg was placed on a sm ooth soft pillow to avoid distortion. ‘As for the 
hollow splints which are placed under fractured legs, I am uncertain what 
to advise as to their use, for they do not do as much good as their users 
suppose.’ Splintage could not enforce im m obilization of the fracture because 
of the patient’s movements in bed, and it was distressing to have wood under 
the limb unless padded. ‘But it is very useful when changing the bedclothes 
and getting up to go to stool. It is therefore possible to manage affairs well 
or awkwardly, with or w ithout the hollow splint; yet the vulgar have more 
faith in it and the practitioner will be less open to blame if a hollow splint 
is applied, though it is rather bad practice.’ However, splints (presumably 
lateral) should be applied at the 7th, 9th or 11th day and rebandaging was 
done as the oedema subsided, with extension repeated on these occasions.

Ankle  frac tu res

‘The bones are occasionally dislocated at the foot end, sometimes both bones 
with the epiphysis, sometimes the epiphysis is displaced and sometimes only 
one of the bones . ..  m ost dislocations are outw ards’ (i.e. the foot outwards 
on the leg).

Reduction was by extension, ‘Generally, two men suffice, one pulling one 
way and one the other.’ M ore powerful devices were available; ox-hide 
thongs round the foot could be attached to  a rod inserted into a ‘wheel- 
nave’ that was pulled on; o r traction could be concentrated by having the 
upper trunk fixed to a post in the ground with adjustable pegs in the arm pits 
and the arm s at the side; or straps from the knee and thigh could be taken 
to a post above the head; or the patient could be laid on planks and a foot
strap pulled over a fulcrum at the end of the plank; or windlasses could be 
used at either end of the body. W hen the traction had done its work, the 
displacement was reduced by the palms of the operator’s hands, ‘pressing on 
the projecting part with one palm and with the other m aking counterpressure 
below the ankle on the opposite side’, an exact account of the reduction of 
a P o tt’s fracture. Bandaging began, and applied most pressure over the 
projecting part, followed by rest and elevation; there is no mention of 
splintage.
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The foot

‘Consists of m any small bones . . .  all of which are completely healed in 20 
days, except those that are connected with the leg-bones in a vertical line.’ 
These were larger than the others and, when displaced, healing took longer. 
Here, we are concerned mainly with the os calcis. ‘Those who jum p from a 
height and land heavily on the heel have the bones separated ... swelling 
develops and severe pain, for this bone is not small, it extends beyond the 
line of the leg and is connected with im portant vessels and cords. The back 
tendon is inserted into this bone . ..  It is not everyone who can bandage such 
cases properly . . .  there is a risk of necrosis of the heelbone; and, if such 
necrosis arises, the condition may persist throughout the patient’s life. Indeed, 
necrosis from other causes, as when the heel blackens due to lack of care for 
its position while the patient is confined to bed ...  or when there is some 
other disease requiring prolonged rest on his back -  all these necroses are 
equally chronic and troublesom e and often recur anew if not given the most 
skilful a ttention.’ Recovery might be expected after 60 days with bed-rest 
and elevation of the foot.

Fem ur

‘It is essential that the extension applied should not be inadequate, whereas 
any excess can do no harm. Indeed, even if bandaging be done while the 
bones are held apart by the force of the traction, the dressing would be 
powerless to keep them apart and they would come together as soon as the 
assistants relaxed their pull, for the fleshy part, being thick and powerful, 
will prevail over the bandaging and not be overcome by it.’

H ippocrates was very conscious of the im portance of public recognition 
of successful reduction, or, at any rate, of avoiding obvious evidence of 
insuccess, ‘for the disgrace and harm  are great if the outcom e is a shortened 
thigh. It is true that the arm, if shortened, may be concealed and the defect 
n o fg re a t, but a shortened leg leaves the patient lame and the sound leg, 
being longer, exposes the defect; so that, if a patient is going to have unskilful 
treatm ent, it would be better for him to have both legs broken rather than 
one, for then he will at least be level’. (This notion persisted, even to  the 
extent of deliberate fracture of the sound side, in connection with femoral 
fractures and the treatm ent of congenital hip dislocation, up to the 19th and 
20th centuries (p. 515).)

W ith bandaging and splintage the fracture was ‘firm’ in 40 days. The knee 
was to be held straight, if necessary by a hollow back-splint for the whole 
limb, and the splints m ust not be allowed to press on bare skin, tendons or 
bony prominences. The norm al anterior and lateral bowing of the femur 
should be respected, but not to the point of exaggeration. ‘M ore injury than 
good results from placing under the thigh a splint which does not pass 
further down than the ham  and has a tendency to produce what of all things 
m ust be avoided, namely flexion at the knee.’ It had to extend to the ankle.

In all leg fractures, the positioning and support of the foot were im portant;
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if allowed to dangle, there would be convexity at the fracture, if over
supported, concavity. ‘All bones unite m ore slowly if not placed in their 
natural position and immobilized in the same position, and the callus is 
weaker.’

C om pound frac tu res

The bones might or might not protrude, splinters might or might not work 
their way to  the surface, various applications (compresses of pitch or wine) 
could do some good and no great harm. There is a round condem nation of 
the contem porary equivalent of the windowed plaster, of those who apply 
bandages to either side ‘while leaving a gap at the wound itself and let it be 
exposed and dress it variously . ..  This treatm ent is bad, and those who use 
it are likely to  show the greatest folly in their m anagem ent of other fractures 
also. For w hat m atters m ost is to understand the benefits of proper 
application of the bandages and of applying the main pressure at the proper 
place, and the harm of not applying the bandage properly and of applying 
pressure, not where it ought to be, but at one or other side ...  for in a patient 
so bandaged the swelling is bound to arise in the actual wound, since even 
if healthy tissue were bandaged on either side and a gap left in the middle, 
it would be just at this gap that swelling and discoloration would occur. 
How, then, could a wound fail to be affected in this manner? For it is bound 
to  happen that the wound is discoloured, with everted margins, and has a 
watery discharge lacking pus and, as for the bones themselves, even those 
come away that otherwise would not have done so. The w ound becomes hot 
and throbbing, so they finally remove the dressings and treat it thereafter 
w ithout bandaging. Nevertheless, faced with other similar wounds, they use 
the same treatm ent, for they cannot conceive that it is the peripheral 
bandaging and exposure of the wound that are to blame, bu t some mishap. 
However, I should not have w ritten so much about this had I not fully 
recognized the dangers of this dressing and tha t m any use it, and that it is 
vitally im portant to unlearn the habit.’

It is a habit that is still having to  be unlearned all over the world, especially 
in wartime. N ot long ago, in an African country ravaged by war, the present 
writer found wards full of civilians with gunshot fractures of the tibia which 
did not and could not heal because they were in neatly windowed plasters; 
healing took place when the plasters were closed and the patients sent home.

Incidentally, the impression gained from 17th and 18th century western 
European writings that a com pound fracture, especially of the tibia, was 
virtually a sentence of death, or at least of am putation, is not a t all the view 
of H ippocrates. Perhaps the sun and soil of Greece were more propitious 
for survival, i f  those who contract tetanus do not die within four days, they 
recover’ (Aphorisms).

In com pound fractures, the fracture itself was to be treated exactly as if 
there were no external wound, the wound anointed with ‘pitch cerate’ as a 
compress and entirely covered and overlapped by a wide pressure bandage, 
‘for bandages narrow er than the wound ligate it like a girdle and should be
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avoided.’ The dressings were changed on alternate days, the hope being for 
suppuration, and splintage was postponed longer than  usual. Simple fractures 
might become com pound, either from piercing from within or undue external 
pressure, and such wounds were treated similarly. Blackened muscle or 
tendon came away easily with bland applications of ‘white cerate’ and the 
extrusion of bone was heralded by profuse discharge.

M aintenance of length and alignment were essential and to be secured 
prim arily by bandaging, but ‘it is especially convenient to  use mechanical 
treatm ent for the leg.’ Tying it to the bedpost or other fixed support was 
useless or even harmful as movements caused displacement, ‘If it were not 
so fastened, there would be less displacement, as it would not so much lag 
behind the movement of the rest of the body.’

Therefore, and quite rem arkably, H ippocrates describes a m ethod based 
on exactly the same principle as the external fixator of today, bu t two 
millennia ahead of time. He used tight leather cuffs at the knee and ankle 
containing sockets for springy wooden rods that were rather too long and 
inserted when bent to apply distraction, three or m ore pairs of these. ‘This 
mechanism, if well arranged, will m ake the extension both correct and even 
consistent with the norm al alignment, and will cause no pain in the wound

Figure 24 The essential principle of the external fixator for tibial fracture, as applied 
by H ippocrates. The w ooden splints are under great compression. (Bick, E. M. 

[1968], Source Book o f  Orthopaedics. (New York, Hafner)
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since the external pressure, if any, will be diverted partly to  the foot and 
partly to  the thigh ...  and the wound is both easy to examine and easy to 
handle.’ But, if it be not well arranged, it will harm  rather than help, ‘for it 
is shameful and contrary  to the art to construct a m achine and obtain no 
mechanical effect.’

The third or fourth days were the very last on which a lesion should be 
actively interfered with, and all probings as well as anything else tha t might 
irritate the wound should be avoided on those days, ‘for, in general, it is at 
the third or fourth day that exacerbations arise in the m ajority of lesions.’ 
There is here an implicit recognition of the fragility of the lym phatic barriers 
that were being laid down against the spread of inflam m ation and infection. 
But, if bandages were applied at the outset and left relatively undisturbed, 
then at the seventh day there would be no inflam m ation and dressings and 
splints could be safely applied. If the fracture ends projected and could not 
be reduced by traction, they could be brought into place by an iron lever 
inserted between the ends; and if it were an overriding oblique fracture that 
would not engage on the lever, ‘cut a step in the bone to  form a secure 
lodgment’; but this must be done on the first and second day and not at 3-5 
days, for then disturbance could cause inflammation or ‘spasm’ (tetanus) with 
little hope of recovery. Interference was less hazardous after the seventh day.

‘As for bones that cannot be reduced ...  these will come away, as will 
those that are completely laid bare . . .  some separate early while others are 
exfoliated only after desiccation and corruption.’ Bone was eliminated more 
rapidly where suppuration and the growth of new flesh (granulation tissue) 
were more rapid, ‘since it is the grow th of new flesh in the wound that 
usually elevates the fragments . . .  the more porous bones coming away more 
quickly and the solider ones more slowly.’ A protruding piece of bone could 
be resected if necessary, but this was not usually very im portan t as bone 
entirely deprived of soft parts would inevitably come away entirely. If both 
bones are broken and heal with overlap, or if a ‘circle’ of bone (i.e. an annular 
sequestrum) is extruded, shortening is inevitable.

‘Cases where the bone of the thigh or upper arm  protrudes rarely recover, 
for these bones are large and contain much m arrow, while the cords, muscles 
and vessels involved in the injury are m any and m ajor . . .  it also m atters 
greatly whether the bone projects at the inner or outer side of the thigh, for 
many im portant blood vessels run along the inner aspect and it is dangerous 
if some of these are injured.’

H ippocrates says that dislocations of the knee are less severe than 
those of the elbow, and commoner, easily reduced w ithout much ensuing 
inflammation; but he must have m eant patellar subluxations and meniscus 
tears. Elbow dislocations were difficult to reduce, especially if left late, with 
complications due to inflam m ation and excessive callus; but, from his detailed 
accounts, some at least of his dislocations seem to have been supracondylar 
fractures. As a rule, fractures are always less difficult than cases where there 
are no bones broken but there is extensive contusion of blood vessels and 
m ajor cords in tha t region -  perhaps the first enunciation of the adage that 
it is better to break an ankle than to  sprain it. D islocations m ust be reduced 
at once because of the rapid onset of inflam m ation of the tendons and
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ligaments, which might contract and restrict the natural range of movement 
for some considerable time. The injured elbow was best treated at a right 
angle, for ‘if ankylosis should eventually develop, an arm ankylosed in the 
extended position would be better away (i.e. am putated) for it would be a 
great hindrance and of little use to the patient.’ H ippocrates was very reserved 
about elbow injuries. Indeed, ‘sometimes the head of the hum erus itself is 
fractured at the epiphysis, yet this, though it may seem a very serious injury, 
is much less so than  injuries of the elbow join t.’ We should add that he does 
not seem to have used any angled splints; if it was necessary to fix the elbow, 
it was by overlapping arm  and forearm  splints.

There was also the practice of inducing venous stasis to prom ote union 
in sluggish fractures, by proxim al or proximal and distal ligation of the limb, 
rediscovered at intervals and practised assiduously in m odern times by 
Thom as31 and Bier32.

Mochlicon (levers or instrum ents of reduction) is a book that is a ragbag 
of orthopaedic oddments, with a reasonably accurate review of the anatom y 
of the skeleton and a recapitulation of m aterial from Fractures and Joints.

If bilateral tem porom andibular dislocation were not reduced at once, 
death was usual in ten days. The shoulder was dislocated downwards, ‘I 
have no knowledge of any other direction’ and m ethods of reduction were 
as has been described. Again, we have the puzzling detailed description of 
‘wrist dislocations’ and the insistence that hip dislocation was nearly always 
inward, which increases the conviction tha t this was a wrestling injury. 
H ippocrates recognized that dislocation of the hip could be due to suppu
ration, or congenital, noting that bilateral displacement was not very 
troublesome. ‘Those suffer the greatest injury in whom, while still in the 
womb, this jo in t has been dislocated . . .  it sometimes happens that an 
outw ard dislocation of both hips is found in one case from birth and in 
another as the result of disease.’

At the ankle, the leg bones ended in a com m on epiphysis, at which 
movement of the foot took place, but this epiphysis is not defined and there 
is no m ention of the talus. W hen Hippocrates says that the commonest 
dislocation is of the leg inwards and the foot outwards, he is describing 
P o tt’s fracture and, as before, it is advised that com pound injuries with 
protruding bone be best left alone. Suitably treated, they may survive badly 
maimed and with a thin scar. The only hope of safety for dislocations in 
general, save those of the fingers, when com pound, was not to reduce them; 
and if reduction were attem pted, the risks should be explained to the patient 
and it was on no account to be tried between the second and tenth days. 
Otherwise, ‘one must bear in mind that reduction means death, the quicker 
and more certain the larger and higher they are.’ In com pound dislocation 
of the foot, spasm (tetanus) and gangrene were to  be expected; but am putation 
at a jo in t or not too high in a bone could be expected to lead to  recovery.

Gangrene was due to (1) constriction in wounds swollen with haem orrhage,
(2) compression in fractures, and (3) m ortification from bandages, presumably 
blood-soaked and stiffened. Even when part of the arm  or thigh fell off and 
bones and flesh came away, m any survived. Cases with soft tissue loss not 
immediately affecting the bone looked terrifying, but were not really so
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dangerous, ‘so one should take on these cases.’
Spinal curvatures ‘after a fall’ (but whose traum atic origin was really 

spurious) were not easy to correct, especially if above the diaphragm , ‘M any 
patients spit blood and get an abscess.’ H ippocrates was frustrated by internal 
curvatures of the spine, ‘not reducible by sneezing, coughing, injection of air 
or cupping: a mode of restoration is wanting.’ As stated, at one or two places 
he hints that he would dearly like to open the body cavities and reduce them 
from within. He recognized that fractures with angulation could simulate 
inward dislocation, but were not so serious and healed rapidly.

As to fractures, ‘the most spongy bones consolidate quickest, and vice 
versa.’ O f dislocations, ‘the most distal are the most easily put out: and those 
most easily put out suffer least inflammation, but where there is least heat 
and no aftertreatm ent, there is greatest liability to another dislocation ... 
oft-repeated dislocations are m ore easily reduced and they are due to the 
disposition of the bones or ligaments ...  or to flatness of the socket.’

Again, we have the extraordinary account of the principle of external 
fixation for com pound fractures of the leg bones with protrusion: the circular 
thongs at knee and ankle with pockets for the insertion of rods of cornel 
wood, over-long so that they sprang out and straightened the limb under 
tension, ‘m aking extension both  ways’. If need be, projecting bone could be 
sawn off later.

The scamnum is described in detail by H ippocrates himself, by Rufus 
(Heliodorus) and by Paul of Aegina, but later restorations are unreliable. 
The best known are those of Vidus Vidius (1544), with a row of square holes 
down the middle and a pointed priapiscos, and that of Littre (1844) with 
grooves in the distal half. L ittre’s seems to correspond more closely to the

Figure 25 The H ippocratic scam num. N ote  the windlasses and the priapiscos. A
mediaeval reconstruction
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original description.
The influence of H ippocrates, on medicine as a whole and on orthopaedics 

in particular, never completely died away and is indeed still pervasive. 
We may not always now take the H ippocratic O ath, but traction and 
countertraction, the traction table, the m ethod of reducing a shoulder 
dislocation, are still with us; also, more im portant than details, the tradition 
of careful clinical observation and objective assessment of results. His 
teachings were continued through the Hellenistic Period, preserved through 
the D ark  Ages by the Arabs, and emerged into the daylight of the Renaissance.

AFTER GREECE

As Greek power declined, her academic and practical medical achievements 
spread in three main directions: to  Asia M inor, especially Byzantium; to 
Alexandria, already the seat of a university and a medical school from 3 -  
200 BC; and to Rome. This may be described, in general terms, as the 
Hellenistic Period.

W ith o ther aspects of Greek culture, Greek medicine was adopted and 
adapted by the Romans, though Greek physicians practising in Rome were 
at best colonials and usually also slaves. Sometimes such a surgeon was 
know n as a vulnerarius or wound-healer, entirely analogous to the mediaeval 
G erm an Wundarzt. An early G reek arrival was Asclepiades of Bithynia (124— 
40 BC) and a member of his school became one of the m ost famous figures 
at around the beginning of the Christian era, a Roman: Aurelius Cornelius 
Celsus (25 B C -50 AD). Celsus was not, in fact, a medical specialist, but a 
layman, an encyclopaedist -  a sort of Rom an D iderot -  whose wide 
publications included several works on medicine. These contain a description 
of the four cardinal signs of the inflam m atory process, of the treatm ent of 
fractures and dislocations and the use of bandages made stiff with starch, 
and an account of spinal injuries and paraplegia which is accurate enough 
but no better than  is given in the Edwin Smith papyrus. We know that he 
advised refracture of the soft callus for m alunited fractures, and that he used 
ligatures, for the surgical techniques described include ligature of varicose 
veins. There was also a bone-drill operated by the recoil of a twisted thong, 
which was still in use in the M iddle Ages. Yet, like so m uch else, his De 
Medicina or De Re Medica, written about 30 AD, was not original but a 
com pilation from Greek sources, was lost in the D ark Ages and was 
republished in Italy in the 15th century (1478). He resumed the dental wiring 
of H ippocrates for jaw  fractures and advised remedial exercises after fractures 
had healed.

The medical services of the Rom an armies were well organized, but in the 
hands of very subordinate staff, rather like m odern sick-bay attendants; 
but there were infirmaries, or valetudinaria, and these institutions were 
perpetuated in civil life. Yet Rome itself produced no scientific or theoretic 
system of medicine, though it did house the great Galen, who contributed 
so much to medicine as a practical art.

Galen (129-199 AD), of Pergam on, studied in Asia M inor and Alexandria
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and was therefore greatly influenced by the writings of H ippocrates. As a 
young man, from AD 158-161, Galen had been a gladiatorial surgeon in the 
Pergam on arena in Asia M inor, where he must have acquired a mass of 
useful inform ation; he has been styled ‘the father of sports medicine’. He was 
called to Rome by M arcus Aurelius and wound up with an enorm ous 
practice. According to Singer and U nderw ood33, his works provided the 
theoretic basis of medicine for the next 1500 years. He gives a good account 
of the skeleton as a whole and of individual bones and joints, but is 
particularly interesting on muscles, not merely in terms of dissection but also 
in describing their innate tendency to contract, noting that the principle of 
voluntary movement originated from the brain and travelled through the 
nerves. He also coined the term ‘tonus’ as applied to sustained contraction 
and analysed the reciprocal com ponents of locom otion in De M otu M uscu
lorum. He studied bone destruction, sequestration and regeneration in 
osteomyelitis, which he sometimes treated by resection, and coined, or first 
used, the terms kyphosis, lordosis and scoliosis for the deformities described 
by Hippocrates; and he treated scoliosis by traction, local pressure and 
breathing exercises -  the first, it seems to recognize the relation of spinal 
curvature to respiratory function. In anim al experiments he noted the varying 
effects of section of the cervical cord at successively lower levels. He devised 
a pressure bandage to control haem orrhage in limbs. He thought that 
rheum atic diseases were due to discharge of the four hum ours of the body 
in unbalanced am ounts into the joints (hence gout =  gutta, a drop).

Galen was an opinionated man, not one to brook contradiction, w ithout 
a school, followers or disciples. Yet, as has been well said: ‘O n his death in 
AD 199 the active prosecution of anatom ical and physiological enquiry 
ceased absolutely. The curtain descends at once ...  the D ark Ages have 
begun33.’

Gradually, after Celsus and Galen, and catastrophically after its fall in 
AD 476, Rome declined in the W est and the transm ission of Greek thought 
was left to the Eastern Empire in Byzantium, and after that to the Arabs. 
We must remember that there had long been a flourishing school, o r schools, 
in G reek Asia M inor from at least the time of H ippocrates, and that 
Alexandria, though its influence, too, dwindled, was later to house Paul of 
Aegina. By some unlikely chances, valuable teachings and illustrations of 
orthopaedic treatm ent reaching back to  H ippocrates have been preserved. 
Apollonius, whose life spanned the birth of Christ, was a teacher in Alexandria 
who wrote a book on diseases of the jo in ts which is largely a transm ission 
of, and a com m entary on, the De Articulis of Hippocrates, with figures of 
the m ethods of treatm ent, the oldest illustrated surgical text. This later 
formed part of a collection of ancient Greek m anuscripts m ade for the 
Em peror Constantine (913-939) by a Byzantine court physician, one Niketas. 
Again, Oribasius (325-403) was a native of Pergam on and became personal 
physician to the Em peror Julian the Apostate (331-363); two of his manu- 
scrips, De Laqueis and De Machinamentis were also based on tradition. In 
1492, Lorenzo de Medici sent an  agent to Greece to purchase some of the 
literary treasures dispersed after the fall of C onstantinople 40 years earlier, 
and on Crete this agent located the works we have described, and others,
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which were to form the famous collection in the Laurentian Library in 
F lorence;.

Here it was mislaid for several decades. Then it was translated into Latin. 
There was a F lorentian surgeon, G uido Guidi or Vidus Vidius (c. 1500-1569) 
who went to  Paris to  serve as a professor at the College de France from 
1542 to 1548 at the request of Francis I, and he took with him a copy of 
the collection, which he used to  produce a magnificent gift edition -  the 
m anuscripts in Latin translation plus the illustrations, the famous M anuscript 
6866 of the Bibliotheque N ationale, the Chirurgia, e Graeco in Latinum  
conversa of 1544. The illustrations, which still exist and are frequently 
reproduced (see pp. 22-30), give us what must be a very close approxim ation 
to an accurate representation of the treatm ent of shoulder dislocation and 
spinal deformities as carried out in H ippocrates’ own time.

From  these and other sources, we find that the apotheosis of ancient 
surgery was reached at the end of the first century AD. A great figure, often 
referred to simply as T h e  Surgeon’, was Meges of Sidon, who practised in 
Rome shortly before Celsus and taught Celsus. Two other figures, Archigenes 
and Leonidas, were am putating very much as we do now. Heliodorus (who 
lived just before Celsus in the first century AD), used a type of flap am putation 
and, with his pupil Antyllus, operated for hernia and fistula ancfresected 
bone. They divided contracted bands to  correct jo in t flexion and even, it is 
thought, did sternom astoid tenotom y. Two hundred years later, Oribasius 
said they had TeTrrnved' the entire hum erus and part of the scapula and 
regarded resection of the m andible as an easy operation, that he could find 
no better surgeons in his own time; but one m ust always be cautious about 
laudatory references to great figures of the past.

One point relevant to orthopaedics may be mentioned here. Bick34 says 
that, from the 5th to the 15th centuries, there was a utter lack of any sense 
of responsibility on the part of society for those who suffered from visible 
deformities (one supposes the counterpart of the ancient Indian attitude to 
cripples as evil incarnate). This may have been true for Central and W estern 
Europe; but we are also told that ‘a truly satisfactory social welfare system 
for crippled children and adults did not exist before the era of the Byzantine 
Empire, when it assumed great im portance in accordance with Christian 
principles . . .  the Em peror founded a hospital for w ar invalids, the blind, 
crippled and handless veterans35.’ We also know that the Christian Church 
was com m itted to the care of the sick and the handing down of medical 
manuscripts; it is unfortunate that disease and deformity were considered to 
be the punishm ent for sin. Still, it was the Church Fathers who were the 
guardians of medical tradition; quite early, there was a line of healing saints, 
the foremost of whom were Cosmo and Damien, the patron saints of 
medicine, m artyred under D iocletian in AD 303. They it was who m iracu
lously performed the first (and still the only) limb transplant, am putating a 
gangrenous leg below the knee and replacing it with one removed from a 
dead patient; as the la tter was a negro, the healed man had limbs of two 
colours. This has been depicted by m any artists.

Next in im portance after Oribasius was Paul of Aegina, of the 7th century 
(625-690 AD), who worked for a period in Alexandria. Because this city was
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Figure 26 The m iracle of Saints Cosm o and Damien: transp lan tation  of a
lower limb

caught up in the Moslem invasion which spread over N orth  Africa and the 
near East at this time, Paul’s Seven Books, which he acknowledged were 
mainly due to H ippocrates, became a prime source for the Arab translators 
as a medical authority  valid for centuries. The Sixth Book treats fractures 
and dislocations. Here, he conceives that paraplegia due to  spinal fracture 
may be relieved by removing the compressing bone, and, since he devised 
scissors for laminectomy, we m ust assume that he actually carried this out, 
especially as he says, ‘W hen cutting or sawing the bone, if any vital parts 
are situated beneath, such as the pleura, spinal cord or the like, we m ust use 
the instrum ent called the meningophylax (literally: m em brane-protector) to 
shield them.’ He also wrote on ganglia, but not distinguishing those around 
the small jo in ts of the limb from sebaceous cysts of the scalp. He treated 
patellar fractures by cram m ing the fragments together by bandaging with 
the knee extended, exactly like Hugh Owen Thom as 1200 years later, and 
fractures of the clavicle much as H ippocrates had done, advising several 
weeks’ recumbency if necessary. He was not always orthodox, ‘W hen bones 
heal distorted by callus, no little lameness ensues ...  The m ethod of breaking 
them again is not acceptable as it may be dangerous, but if the callus be 
newly formed we m ust have recourse to medicines for dissolving callus, and 
we may also dispel it by friction with the hand and bending it one way or
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another. If stony hard, one must separate the union of the bone with chisels.’ 
For several centuries after Paul, the Arab -  better, the M oham m edan -  

empire and culture extended from Spain along the southern shore of the 
M editerranean and into areas of Asia M inor that had once been Greek, and 
beyond. We have to regard Islamic medicine, not as a natural Arab growth, 
but as the medicine of later Greek antiquity reform ulated in the Arabic 
language from the 9th century, a Hellenization of the newcomers36. The 
Arab conquest of the Persian Sassanid empire found Greek medical traditions 
already established there and was followed by the Abbasid Caliphate of 750-

Figure 27 Avicenna (980-1036) (Source: Avicenna by Czerminski, published by 
W iedza Powszechna, W arsaw, 1953)
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1250 AD which laid the foundations of Persian medicine37,38. This was the 
period of the translators, of the great Rhazes (850-932) who first described 
spina ventosa and the recurrent laryngeal nerve, of Avicenna (Ali ben Sina)39 
(980-1036) with his Qanum or Canon of medicine which advises the freshening 
of ununited fractures, of the Jew M aim onides in Cordova, and of Averroes 
who influenced Europe via the M oorish occupation of Spain.

The Medical Aphorisms of Moses M aimonides, originally published in 
Arabic in C ordova a round_l4974':', are distinctly antagonistic to Galen in 
m any places. Aphorism 10 says that a limb which is anaesthetic will become 
gangrenous ancTshould be am putated forthwith through healthy tissue next 
to the dem arcation site. (Since O rthodox Jews were forbidden to handle 
dead tissues, the Talm ud advises leaving the limb attached by a shred of 
tissue so that the patient could wrench it off himself.) Aphorism 12: if the 
limb were already putrefied or necrotic, the stum p should be cauterized. 
Aphorism 17: nerve punctures were very painful; the wound should be left 
open and warm water was dangerous. Aphorism 64: ‘One should not attem pt 
to reduce any broken bone until four or more days have passed, lest one 
cause the patient m uch harm .’ This counsel was not unique; and a school of 
deliberately delayed reduction persisted in the USA even after W orld W ar 
II. Aphorism 68: ‘Fractures of the leg require the application of a cast, lest 
the leg move and the limb crepitate .. .  one should closely reflect whether 
the dam age that might arise from the cast will be greater than its benefit.’ 
But what type of cast? We are not told.

Some fairly recent writers have been alm ost ecstatic about medicine in the 
pre-M uslim  and Muslim Persian empire. E lgood38,41 says even that the 
H ippocratic system must have derived from Persia, since it emerged full- 
fledged so rapidly between 700 and 500 BC, and since one book of the Corpus 
is alm ost identical with a Persian text. He says that Avicenna was one of 
the greatest men this world has ever seen. The cleavage between physicians 
and surgeons became complete in the post-M ongol period: the great 
physicians would not operate except in extreme emergency and would not 
describe details of operations or bonesetting. ‘Since bonesetting is a form of 
surgery and is a dangerous practice, a skilled M aster is necessary to watch 
and learn from.' Additionally, there was a school of barber-surgeons.

There was also a surgery of punishment. A verse in The KorarTsays: ‘And 
as for the m an who steals and the wom an who steals, cut off their hands as 
a punishm ent for what they have earned, an exemplary punishm ent from 
Allah.’ The public executioner did so and applied burning pitch or oil (but 
then, so did the Elizabethans, p. 479). There was also blinding, burning, 
castration. Yet, though once common, the Persians lost the art, and by the 
18th century considered therapeutic am putation as done by Europeans 
impossible because of the m ortality. Elgood also refers to  the beautiful 
illuminated illustrations in Le Premier Manuscript Chirurgical Turc, now in 
the Bibliotheque Nationale in Paris.

However, there was a religious prejudice against anim al dissection or 
experiment, and little surgical enterprise except for Avicenna, in Bokhara, 
who was vigorous in the treatm ent of kyphosis, and Albulkasim (Albucasis) 
in C ordova in the 11th century. The la tter’s treatise, Tractatus de Operatione
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Figure 28 From  Le Premier M anuscrit Turc of 1465 (Editions Roger D acosta, 
Paris) (a) is stated to  be a shoulder reduction bu t appears m ore like tha t o f an 

elbow (b). shows reduction of a dislocated toe by standing on the foot

menus seu de Chirugia Albucasis, was for long an authoritative if not very 
original text, one volume of which dealt with fractures and dislocations. 
‘Surgical operations are of two kinds: those that benefit the patient and those 
that usually kill him.’

Albucasis42 recognized fractures and dislocations from the deformity, 
protrusion and crepitus and his m anagem ent was very Hippocratic: first 
careful bandaging and then splints of halves of cane, palm -branch ribs, fennel 
stalks, but this was delayed for a few days if there was swelling: also hollow 

J gutter splints. His initial venesection, purging and starvation were not of 
Greek derivation. His ‘plasters’ used a variety of elements: fine dust from the 
flour-mill with egg-white; pulse, gum-mastic, acacia, clay (Armenian bole), 
myrrh, aloes; wool soaked in oil and vinegar; pulped fig and poppy leaves; 
or other vegetable mixes. If there were no pain and swelling, the part was 
left alone for up to 3 weeks, a very general conservatism at this and later
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periods. He condem ns the ‘ignorant bonesetters’ who refracture for m alunion 
as m istaken and dangerous, ‘If it were right, the Ancients would undoubtedly 
have spoken of it in their books ...  but I have not found a trace of it in a 
single one of them, and the right course is not to  use it.’ He was wrong; 
m any of them had so practised.

He treated fractures of the clavicle by reduction with pressure, using a ball 
of wall in the axilla to give leverage to the bandaging when the arm was at 
the side; but the patient could be treated supine on a bolster. If a movable 
splinter were felt, ‘you m ust cut down on the splinter and gently remove it, 
and if it sticks to the bone you m ust contrive to cut it with one of the chisels 
. . .  having first put behind the clavicle the instrum ent to  protect the m em brane 
(meningophylax).’ A figure-of-eight bandage with axillary pads was much 
the same as used today. He also removed rib fragments which might damage 
the pleura. In neck injuries, if both hands were powerless and insensitive, 
‘he’s doom ed’; and if the feet were in similar case after a back injury w ithout 
control of the sphincters, ‘his case is hopeless, so do not concern yourself 
with his treatm ent.’ We are back to the Edwin Smith papyrus. O n hip 
dislocation he was with Hippocrates: there was medial shift and a longer 
leg; posterior dislocation was rare, but he also states that the heel is never 
fractured, som ething that the Greek did recognize. For toe fractures, he got 
the patient upright and stood on his feet. He says something that I can find 
nowhere else, ‘W hen a m an’s organ is fractured, take a goose’s neck and 
introduce the penis into it, then let it be wrapped and bandaged and left for 
about three days until it be healed.’

There were the great hospitals of Baghdad, especially the Bim aristan Al- 
Azudi, founded in 981, with its specialized wards and departm ents, regularly 
visited by physicians and specialists in surgery and orthopaedics. The last 
were rapidly recognized: ‘O rthopaedic surgeons had a further exam ination 
in the Sixth Book of the Pandect of Paul of Aegina, which H unain had 
translated, and were compelled to have a special knowledge of bones.’ One 
Al-Jurgani, born at the m id - llth  century and dying at M erv around 1140, 
wrote a com pendium  of nine books, the seventh of which has two splendid 
sections on fractures, dislocations and bonesetting, the details being such as 
to make it clear that orthopaedics as a discipline and orthopaedists as a 
class were well-recognized.

Plaster-of-Paris was used at a very early date in the East for the treatm ent 
of fractures (see p. 567).

In Europe, so long benighted -  and how one agrees with Charles Lamb 
in thinking of the D ark  Ages as literally w ithout sunlight -  the period of the 
Awakening is that of the foundation of the great universities, hospitals and 
medical faculties in the 10th—12th centuries: the great medical centre of 
Salerno in the 9th century, Paris, Oxford, Bologna, M ontpellier, Padua (both 
the last two with medical schools), the Faculty of the College de St. Come in 
Paris which was later to be so unwelcoming to Pare when he applied for 
admission. All these either arose as m onastic establishm ents or were 
subservient to religion; and, at a later date, medicine in some schools was 
allied or subject to legal instruction -  not always a disadvantage as there is 
some evidence that medicolegal requirem ents prom oted dissection.
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To a great extent this upsurge in intellectual life was stim ulated by Latin 
translations of the Arab translations of the Greeks, including Hippocrates. 
The Moslems had been a European Empire, by virtue of their occupation 
of Spain, for hundreds of years; they had extended as far north  as Poitiers. 
The relevance of this process to  orthopaedics lies in its attention to dissection 
though this was initially confined to animals, while hum an dissection had 
to  await the 13th-14th centuries. Nevertheless, the rebirth of anatom ic 
studies inevitably led to a rebirth of surgery.

Three mediaeval figures of successive apprenticeship are of interest. Hugo 
o f Lucca (1160-1237) was educated at Salerno and Bologna. His spiritual (if 
not actual) son was Theodoric (1205-1298), Dom inican Bishop of Cervia, 
who wrote a book on surgery in 1267; and Theodoric’s pupil was Henri de 
Mondeville (1260-1320). Their views are so similar that they may be 
epitomized jointly. The first objective in fracture treatm ent was true and 
correct realignm ent, with restoration of the intervening flesh to its proper 
state. The second was m aintenance by proper binding, using bandages or 
pads of tow soaked in egg-white, or padded splints made from the staves or 
branches held together by such bandages, and these staves were also dipped 
in egg-white and care taken to ensure that their ends did not rub on exposed 
skin. Splintage was not disturbed for 20-25 days, except for pain, and the 
part was then rebandaged and resplinted for another 14-20 days. Patients 
with leg or hip fractures were kept constipated to lessen movement. 
(H ippocrates and G alen had delayed splintage for 5 -6  days.)

In com pound fractures, all layers were to be individually apposed: bone 
to bone, muscle to  muscle, skin and flesh; but only the skin and subcutaneous 
tissue were sutured; the wound was bound up with the fracture and not 
disturbed for 10 or more days. A divided nerve could be reapposed if the 
adjacent layers were carefully brought together. A m alunited fracture, if the 
callus were still soft, was to be treated by fom entation, m anipulation, 
refracture and resetting; if the callus were old and hard, it was best to make 
an open incision and refracture with a chisel, for if m anipulation were used 
the bone might break elsewhere.

The ‘knotting’ which followed fractures might prevent norm al function if 
near a jo in t (myositis ossificans)-, when hard, excess callus should be scraped 
away after incision. Limbs m ust be kept in the functional position.

Projecting fragments of the clavicle were to be removed, while protecting 
the im portant deeper structures with the meningophylax used in head injuries. 
C rush fractures of the spine with angulation were reduced by m anual 
pressure, o r by sitting on the patient, o r by the classical m ethod of leverage 
with a board.

The signs of dislocation were lack of firmness of the jo in t and an abnorm al 
cavity, or a cavity might appear on one side with a bulge on the other; and 
reduction was by drawing out the ends of the limb in each direction until 
the two extremities were opposed at the point of dislocation and the 
dislocated part turned to the point from which it had emerged, reduction 
often being indicated by an audible snap; and then it was to be bound up. 
D islocations of the elbow were the m ost troublesome, ‘dislocation of the 
wrist’ (i.e. Colles’ fracture) easily reduced. Shoulder dislocation was reduced
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by pressing with hand or foot on a bail of wool in the axilla and then rotating 
the head of the hum erus internally for a moment, ‘and when this is done, 
the hum erus falls into its jo in t’, an anticipation of Kocher. M ondeville gives 
the first description (from personal experience) of an infallible sign of shoulder 
dislocation: inability to touch the opposite ear with the hand if the elbow is 
kept to the side. It is unequivocally stated that dislocation of the hip, for the 
most part, occurs externally, and very seldom internally, which is not the 
H ippocratic teaching (p. 291 but observational.
( l lo g e r  of PalermcPyactive in 1170-1200), a Salerno surgical graduate or 

magister, wrote his Practica chirurgiae in 1180, the first surgical text of 
W estern Europe, much of it based on Greek tradition. It deals extensively 
with fractures of the skull, trephining for depressed fractures, the reduction 
of dislocations. Roger thought suppuration necessary for proper wound ,
healing, the old concept of ‘laudable pus’, but the teachers a t Bologna later 
insisted on the possibility and desirability of healing ‘by first intention’ based 
on cleanliness, gentleness and avoiding cautery in favour of the scalpel.

So wrote William of Salicet (1210-1280), whose excellent treatise, Cyrurgia, 
of 1275 dealt with anatom y and surgery and contains the first m ention (in 
Europe) of crepitus as a sign of fracture and describes the reduction of 
cervical dislocation. The practice of nerve suture has been ascribed to 
William, though it had been suggested by Avicenna two centuries earlier 
and was performed sporadically by later practitioners, though with the 
difficulty that nerves were not clearly distinguished from tendons before the 
time of Vesalius, whose De humani corporis fabrica  appeared in 1543. But 
nerves are still sutured to tendons, and not only in the Third World!

G uy de Chauliac (1300-1368), professor at M ontpellier and advocate of 
trac tion in suspension for femoral fractures, is discussed at p. 221 and his 
near-contem porary in England, John of Arderne, at p. 63. In his Chirurgia 
Magna, de Chauliac refers to the frequent use in the M iddle Ages of narcotic 
inhalation^ for operations; and Singer and Underw ood, in their Short History 
o f  Medicine, quote from M iddleton’s Women Beware Women of 1622:

I’ll im itate the pities of all surgeons
To this lost limb, who, ere they show their art,
Cast one asleep, then cut the diseased part

M any great hospitals were founded during this period, as developments of 
the Rom an valetudinaria or religious-based centres of care. Some survive, in 
far from their original form, such as the London hospitals of St Bartholom ew’s 
(founded in 1123) and St Thom as’s (1200).

We have referred to the role of Vidius in the collection and republication 
of Byzantine texts and illustrations going back to H ippocrates. N ot only do 
these include illustrations made very early in the Christian Era of H ippocratic 
methods of treatm ent, but they also illustrate or describe the traction 
appliances of O ribasius and Niketas, the glossocomum of N ym phodorus, the 
trispastum  of Apellis, the famous scamnum of H ippocrates himself.

Elsewhere, we refer to the acceleration of orthopaedic evolution produced 
by the invention of gunpowder, m arked by the first use of cannon at the G 
Battle Crecy in 1346. As Bick points out: ‘As W estern Civilization emerged ( ^  ‘



from its “D ark Ages” and attained the glorious culture of the Renaissance, 
there appeared throughout Europe m ore broken limbs, more distorted spines, 

^  and hence better orthopaedic surgery.’ One result was that, for a long time,
surgery was generally equated with the treatm ent of war wounds: in Germany, 
Wundartznei was often carried out by unqualified paramedics, a sort of 
medical underclass, battlefield hangers-on. The greater part of this seems to 
have taken place in Central Europe, in short to have been Teutonic.

. a Thus, Hieronym us Braunschweig (1450-1512) is know n for his belief that
b  . f l i f j / ^ g u n s h o t  wounds were poisoned and needed to be purified by cleansing 

, applications or having silk threads (setons) draw n through them. He was
also an early advocate of osteoclasis, for in his Buck der Chirureia or Buch 
der Wund-Artzney, published in Strassburg in 1497, he says that a broken 
bone crookedly healed m ust be ‘readjusted’. The readjustm ent consisted of 
the surgeon’s standing on the fracture, positioned between two wooden 
wedges, after some preliminary softening-up with poultices or ointments. 
This is, of course, no m ore than Celsus had advocated nearly 1500 years 
earlier. His book contains the first detailed account of gunshot wounds in 
the literature, though he was run very close by John of Arderne in England; 
but such wounds had been m entioned in a book on m ilitary surgery by a 
Bavarian surgeon, Heinrich von Pfolspeundt, in 1460 and were dealt with 
in great detail in the 17th century by M atthaus Gottfried Purm ann (1648 
1721) in 1692, including an account of the removal of a bullet from the brain. 
Richard W iseman (1622-1676), Thom as Gale (1507-1587) and William 
Clowes (1544-1604) were British arm y or navy surgeons who wrote on the 
subject. Clowes, a fleet surgeon who was also surgeon to St. Bartholom ew’s 
Hospital, wrote at length on gunshot wounds in his Proved Practise for all 
Young Chirurgians of 1588. Alfonso Ferri (1515-1595) is stated by Singer 
and U nderw ood to  have written the first book dealing exclusively with such 
wounds, in 1552, his practice being conservative and favouring the removal 
of clothing and foreign bodies from the depths of the wound.

In 1517, H ans von G ersdorff (1455-1517) wrote his Feldtbuch der Wund- 
Artzney. This advised a gentler than usual treatm ent of gunshot wounds: the 
oil was warm and not boiling, the am putation stum p was covered with, a 
m usculotaneous flap. G ersdorff used screw traction for shoulder dislocations 
and a com bination of m etal splints, screws and turnbuckles to stretch out 
flexion contractures of the joints. These are called ‘appliance for the 
crooked arm ’ or, significantly, ‘arm our appliance’ (Harnesch instrumentum) to 
straighten the knee: significant because it was precisely the recognition by 
the arm ourers that their products were no defence against gunpowder and 
cannon tha t led many to the m anufacture of surgical appliances.

Thus, in 1592, the Opera chirurgia of Hieronym us Fabricius ab Aquapen- 
dente (1533-1619), a Paduan anatom ist and surgeon and teacher of William 
Harvey, with an interest in spinal curvature, wry-neck and club-foot, has a 
famous illustration of the hoplomochlion, or surgical cuirass. This is simply 
a model or com pendium  of all the possible splints that could be applied to 
the different parts of the hum an body for deformities and contractures, in 
the form of a knight’s arm our. The 16th century was a time when the 
arm ourer’s art made every capable locksmith a constructor of surgical
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Figure 29 H ans von Gersdorff: Feldtbuch der Wund-Artzney (1517). Screw traction 
for reduction of shoulder dislocation

appliances.
Fabricius’ book was translated into G erm an by Johannes Scultetus 

(1595-1645) as W und-Artznei43. Scultetus, like Gersdorff, advocated gradual 
correction for scoliosis and jo in t contracture. He also excised the shaft of a 
long bone for chronic osteomyelitis. His o ther book, the Wund-Artzneyisches 
Zeug-Hauss44, rendered into English in 1674 as The Chyrurgeon's Storehouse, 
catalogues contem porary surgical instrum ents, including many employed for 
operations on bone, and describes their employment. Scultetus also used 
correction by screw traction for reduction of the dislocated shoulder. He had 
been the son of a sea-captain of Ulm, his unlatinized name Schulthess, also 
to be the name of a very famous Zurich orthopaedist of the late 19th century. 
He studied in Padua, dissecting there for Adrian Spiegel, during a period 
(1564-1630) when Padua was resorted to for academic teaching by thousands 
of students from north-west Europe: D utch, Swiss, G erm ans and English. 
He used the H ippocratic bench and ladder for reduction of fractured 
arms and legs and shoulder dislocations and for scoliosis, exactly as had 
Hippocrates.

Lorenz Heister (1683-1758) was professor of medicine and surgery at the 
Julius University of Helmsted, had a library of 12000 volumes and 500 
instrum ents, partly silver. His very well illustrated Chirurgie, published in 
Nurem berg in 1719, contains a chapter stating ‘D islocation of the head with 
the upperm ost vertebrae of the neck is very dangerous and often precipitates 
death, because the spinal cord (which is very fragile here and quite close to 
the brain), together with the brain and nerves, is severely injured, torn, 
damaged and crushed. This dislocation readily occurs if one is plunged on 
the head or neck. If anyone falls violently on the head or neck from a high
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Figure 30 H ans von Gersdorff: turnbuckle correction of knee flexion contracture

place, ladder, stair or horse, and perishes, he is usually said to have broken 
his neck, though norm ally this is nothing but this dislocation.’

The victim, if living, was to be laid supine on the ground, the surgeon 
straddling him with both knees on the patient’s shoulders and the head 
between his feet. He was to  grasp the head with both  hands and pull 
cautiously but firmly, moving it to and fro and from side to side until there 
was a click and the natural shape was resumed or the patient himself said 
it was back in place. O r else an assistant could pull down on the shoulders 
while the surgeon did the reduction. Heister also did sternom astoid tenotom y 
for torticollis, but is m ost famous for his ‘iron cross’ for scoliosjs (Figure 34). 
According to T heodor Billroth45, Heister, albeit greatly influenced by Sharpe 
of London, was the first entirely independent G erm an surgeon, and his 
H andbook of 1719 was still in use in Vienna in 1838. It was translated in 
Japan  in 1822, where for a time it was the basis of teaching.
-*At about this same time, another Fabricius -  Guilhelm us Fabricius
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Figure 31 H ans von Gersdorff: turnbuckle correction of elbow flexion contracture

H ildanus (1560-1634), also of F rankfurt -  gave the first illustration of a 
scoliotic spine46 and describes an operative procedure which seems to have 
consisted -  if it was ever carried out -  of dividing the tight soft tissues on 
the concavity and reefing the structures on the convexity, together with the 
usual mechanical correction. H ildanus is usually considered as having 
introduced the practice of ampufaTTort through healthy tissue, ra ther than 
below the upper level of gangrene as advised by Hippocrates. In 1641 he 
published a series of case reports which include an account of the first 
astragalectom y -  or the first account of an astragalectom y -  for a com pound 
dislocationrtfie wound healed and the patient walked w ithout a stick. There 
is also a description of the post-m ortem  appearances of the spinal cord 
affected by P o tt’s disease. His appliances for jo in t contracture resemble those 
of GersdorflTOD years earlier, but his splints for club-foot are a significant 
advance for they incorporate a turnbuckle for gradual correction*'. **
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Figure 32 H ieronym us Fabricius ab Aquapendente: the Opera chirurgica 'o f 1592. 
The hoplomochlion o r surgical cuirass

Figure 33 Johannes Scultetus: the Wund-Artzneyisches Zeug-Hauss (Frankfort 
edition of 1666) ‘How to correct and straighten the outw ardly deviated spine’
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Figure 34

Figure 35

Lorenz Heister: the Chirurgie, N urem berg, 1719. The ‘iron cross’ for 
correction of spinal curvature

G uilhelm us Fabricius Hildanus: Wundartzney, Frankfort, 1652 (posthum - 
ous edition). The first depiction of a scoliotic spine
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O f Ambroise Pare (1510-1590) we have written at length elsewhere (p. 222) 
and need only note here tha t this m ost famous of 16th century surgeons had 
been trained as an apprentice barber-surgeon , and that this led to  his 
rejection by the Paris Faculty of Physicians and to his admission by the 
ancient surgical fraternity of the College of St Come only when his 
achievements m ade it no longer possible to deny him. This was, however, in 
an era when barbers and surgeons were being formally integrated, in France, 
England and Ireland, an integration that elevated the barbers but kept the 
surgeons academically and socially below the level of the university-graduated 
physicians until the union was dissolved centuries later.

An account of subsequent developments in the 17th and later centuries is 
given in each of the sections devoted to individual countries.
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CHAPTER 2

National Histories -  Great 
Britain

In the 14th century, John Arderne was a surgeon with a special interest in 
osteomyelitis and, in this disease and infected com pound fractures, advised 
sequestrectomy as H ippocrates had done1.

One of his contem poraries, John of Mirfield (d. 1407), a friend of Adam 
Rous, surgeon to the Black Prince, was a cleric w ithout formal medical 
education who lived at St Bartholom ew’s Close in Smithfield, London, and 
was chaplain to the hospital there. He wrote a Breviarium Bartholomei of 
1380-95 which, though adm ittedly an unoriginal collection of medical data, 
is a valuable mediaeval scholastic work based on Galenism  and therefore 
on Greek, Arab and Salernian sources and which also quotes W illiam of
Salirm T anfranr i i n H  H p n r i  H p  ] y i n n r | p y j 1 l p - L —

fLanfranc. in his Chirursia Magna of 1296,/had deplored the division in
m edical_ J ra^l'if' r  [,nfli W h y  this ahanHrminp r.f nppratm ns h y

physicians to lay persons, disdaining surgery ... because they do not know 
how to operate .. .  an abuse that has reached such a point that the vulgar 
begin to think that fFe same man cannot know medicine and s u rg e i^ ... I 
say, "however, that no man can be a good physician who has no knowledge 
of o perative surgery.’ This sentiment was echoed by de M ondeville in his 

Vrurgie of 132(A n d  now by John of Mirfield. ‘But today a great distinction 
"i? made between surgery and medicine. And this, I believe, stems from 
arrogance because [the physicians] disdain w orking with their hands ...  
because they have learned nothing of U ieTnethod of operating which is the 
proper business of all physicians . ..  and it is believed impossible that one 
m an could learn a m astery of each. But he will not be a good physician who 
does not know the basic practice of surgery. And on the o ther hand, a 
surgeon who does not know medicine ought to be considered worthless.’ (cf. 
Wilfred T ro tter in the 20th century: a surgeon is a physician who uses his 
hands.)

O n wounds, John stresses the im portance of removing ‘dirt and decay’ 
from dam aged'm uscles and makes certain points tha t appear again and

63
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again in surgical history: tha t longitudinal wounds are more benign than 
t ransverse (for obvious anatom ical reasons); that wounds in the vicinity of 
the knee and elbow and more dangerous than  those m ore proxim al or distal 
(for tH elfam e reasons); that wounds with loss of substance (‘concave’ or 
saucerized wounds) should be cleansed and encouraged to fill up from the 
base b y m a n u la tio j . He agrees with John of G addesden ('.'148U-1361) in his ' 
R m a anglica medicinae that very fresh wounds exposing bone should be 

*•'*' brought together at once: bone to bone, flesh to flesh, the skin sutured; but
for late com pound fractures he was at one with H ippocrates in delaying
interference (for eight days in winter and five in summer) until the d anger of 

j -  infection was passed, though, unlike the Greek, he advised a windowed 
. J r  bandage for inspection. This delay ‘does not please some m odern surgeons’,

who advised im m ediate closure; but he himself was cautious, sometimes 
'  treating a deep wound with a tent -  a rolled-up linen scroll, and suturing,

but not cauterizing, transverse muscle wounds, it was always wise to dilate
a small wound or puncture and use oil of roses and a tent ‘to let the hum ours 
breake ou t’. An arrow  head stuck fast in the bone should be freed by 
trephining all round; and if the m arrow  cavity were opened by a wound so 
that ‘unctuous blood’ flowed, this was always an indication of death or the 
loss of the limb.

‘Bone can never be consolidated, if lost, with a true consolidation because 
its m aterial is the sperm of the parents. But in place of the lost bone there 
develops a certain reparative m aterial which is called sarcoid callus .. .  but 
if the bone is not completely cut through transversely . . .  try to reduce that 
portion  to where it was with instrum ents to force it into position. And try 
to  consolidate it with healthy bone by using consolidative powder.’

W ounds were to  be sutured layer by layer, recognizing tha t transverse 
wounds might sever nerves and produce distal paralysis. ‘But if the nerves 
of feeling or other nerves have been cut transversely, it is not unsuitable that 
the severed nerves be brought together with sutures. F o r when N ature has 
found this bringing together done by the physician, it will be better and 
more gently reknit the parts of the severed nerve and will preserve the 
ligaments in more noble fashion.’ (The reader m ust decide whether this 
means that the nerves themselves should be directly sutured, or only 
approxim ated by suture of the adjacent tissues.)

We quote this lay au thor at some length because he obviously epitomizes 
the practice of the period.

English surgery of the 16th century was more m ilitary than civil: we think 
of Thom as Gale (1507-87), who wrote a book on gun-shot wounds in 1563, 
and of William Clowes (1544— 1604)3, for long surgeon to St. Bartholom ew’s 
Hospital in London, who served in both the army and the navy, treated 
femoral fractures with sword scabbards as emergency splints and then by 
extension with towels, served in the fleet in the year of the A rm ada, 1588, 
and wrote in tha t year A profitable and necessarie booke o f observations for  
all that are burned with the flame o f gunpowder. At the turn  of the century, 
a Scot, Peter Lowe (1560-1610) produced in 1597 a book entitled: The Whole 
Course o f Chirurgerie, cem p ile ffiy  Peter Lowe, Scotchman, Arellian, Doctor 
on the Facultie o f Chirurgerie in Paris and Chirurgien ordinarie to the most
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victorious and Christian King o f France, whereunto is annexed the Presages 
o f Divine Hippocrates. In this he writes of the treatm ent of fractures by 
traction with cords or cloth, of splints m ade of ‘cards, wood or white iron’ 
(probably tinplate), also of ‘splints made hollow, the first which is biggest 
shall em brace all the under part of the fracture as fundam ent, t he other two 
shall be put on both  sides a little space from one anotheg^TTowe^ lso  founded 
the Royal Faculty of Physicians and Surgeons of Glasgow in 1599. The 17th 
century began auspiciously with a Poor Relief Act, the first European 
legislation to "allow tor tne needs ot cripples and m ake some provision for 
their careHfhis century is associated with several names of immediate interest 
to us: Sydenham, Glisson, Havers, Wiseman.

Richard Wiseman (1622-1676) was the m ost eminent British surgeon of 
the period, served with the Royalists in the Civil W ar (in which he am putated 
for gun-shot wounds) and took a special interest in skeletal tuberculosis'. 
Thus, inT ns Severall Chirurgical Treatises of 1676, the first volume, on 
Tumours, applies -  it seems for the first time -  the term  tumor albus or ‘white 
swelling’ to  tuberculosis of the knee and other joints. ‘These tum ours are 
w ithout alteration of colour in the skin, or pain . ..  they are m ost difficult to 
cure, and no t to be opened w ithout m ature deliberation.’ They were related 
in some way to  scrofula (cutaneous tuberculosis, the ‘K ing’s Evil’, because 
it was cured by the royal touch) and they might present as collections of 
fluid and cause caries of the adjacent bone, due to the ‘rotting’ effect of ‘acid 
serum’ on the bone m arrow. He noted a connection with initiating traum a, 
which caused ‘crude tum ours’ manifested in the skin or glands or within the 
bones, ‘which arising in the body of them  make the spina ventosa'. True, 
H ippocrates had related spinal tuberculosis to lung disease but W isem an’s 
conception was more unifying.

William Croone (1633-1684) gave a series of lectures to the Com pany of 
Surgeons of London on the anatom y of muscles and speculated on the nature 
of contraction4.

Thomas Sydenham (1624-1689), ‘the father of English medicine’, was a 
great clinician with scant training betore graduating at Uxlord, who studied 
subsequently at M ontpellier. He is w orth noting here because of his enorm ous 
influence on Hugh Owen Thom as, who, two centuries later, found their 
views identical. It was not tha t there was any deliberate modelling, it was a 
m atter of resonance; they echoed each other across the centuries, the one’s 
traits reflected the o ther’s. As Thom as was to  become a cardinal figure in 
orthopaedics in Britain and the world, we m ust consider what these traits 
were: an intolerance of authority, an alm ost paranoid feeling of rejection 
am ounting to  arrogance, yet blended with a humble trust in natural process 
and an emphasis on clinical observation that ignored pathology.

Both looked back to H ippocrates, who taught that N ature was the 
physician of our diseases. ‘N ature,’ wrote Sydenham, by herseu aeiermines 
diseases ancfis herselfsufficient in all things against them. It is by joining 
hands with N ature ...  that we are enabled to destroy the disease.’ Thomas: 
‘N ature can be subdued only by obeying, that is by knowing, it.’ The doctor’s 
task was to supplement, not to supplant. FiaUuff. Both dem anded (and 
expected) invariable success for their methods. Both felt that their writings
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Figure 36 T hom as Sydenham  (1624-1689)

were ignored or impugned, their findings considered not new or not true. 
Both were of exceeding polemic tem peram ent, combative, convinced victims 
of calum ny and ignominy. They lived their lives in perm anent opposition.

Sydenham, himself a sufferer, wrote feelingly of the gout in 1683s, detailing 
the exquisite torm ent of the attack, the changes in the urine, the link with 
renal stone. ‘It makes life worse than death and finally brings in death as a 
relief.’ In 1676 he described acute rheum atism  and chorea, but did not relate 
the two, and gave a good general account of the rheum atic disorders. He 
also described the articular manifestations of scurvy and dysentery6.

The 17th century was also that of Glisson, a physician we m ust note 
because of his concern w ith rickets and its deformities. Francis Glisson (1607 
1677) graduated as a D octor of M edicine at Cam bridge in 1634 and was 
appointed Regius Professor of Physic only two years later, a chair he 
occupied -  often in absentia -  until his death 40 years later. He was President 
of the Royal College of Physicians and a founder-m em ber of the Royal 
Society. He was a m orbid anatom ist (Glisson’s capsule) and a clinician, but 
also a physiologist, emphasizing the fundam ental irritability of cells and
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Figure 38 Glisson: title page of De Rachitide, from the 1671 Leiden edition (the 
first Leiden edition was in 1650)
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tissues. His great work on rickets: De Rachitide, was first published in Latin, 
at Leiden in 1650; but it was based on discussions with two other Fellows 
of the College, George Bate and Ahasuerus Regemorter, and the English 
translation of 1651 bears all three names as A Treatise o f the Rickets. Being 
a Disease common to Children. Translated into English by Phil. Annin, London 
1651. (It appeared in Latin in London in the same year, as De rachitide, sive 
morbo puerili, qui vulgo The Rickets dicitur Tractatus)

We shall come to the m atter of nom enclature in a moment. Meanwhile, 
let us note that Glisson accurately described the deformities of the disease, 
especially of the spine -  which he regarded as cardinal -  and attributed  these 
to unequal bone-growth due to uneven distribution of nutrients, illustrated 
by ingenious biomechanical figures showing why this m ust give rise to 
curvature. He also described infantile scurvy and achondroplasia (which he 
thought was foetal rickets).

In G lisson’s time, and before and after, few doctors were much interested 
in spinal curvature, nor were the quacks or charlatans since there was no 
quick and profitable cure. It was the preserve of the smiths, mechanics and 
appliance-makers. Thus, we have The Memoirs o f  the Verney Family during 
the Civil War1, which tells how Edm und Verney, aged 16 in 1653, was sent 
to U trecht to be treated for scoliosis by one Skatt, and had to wear quilted 
iron corsets day and night. ‘Thousands flock to Skatt,’ wrote the boy’s tutor, 
‘and young people have been brought to him from further than the utm ost 
parts of Shetland or the Orcades, even from Svedland, D enm ark, Holsteyne, 
etc.’ Yet Skatt was not regarded as a proper doctor.

G lisson’s m anagem ent was purely orthopaedic: exercises and massage to 
counter the weakness, braces and splints for the limbs, and suspension of 
the spine several times a day by slings pulling on the head, arm s and under 
the armpits. From  the Latin: ‘By artifice, the body is held suspended by an 
appliance, hanging by a bandage made in such a m anner as to clasp the 
chest under the arm pits, and the head is enveloped by another bandage 
under the chin, and the two hands caught in a loop, whereby the body is 
held swinging in the air . . .  so that with assistance it is impelled not 
unpleasurably to and fro . . .  rather than any harm  resulting, the children 
become accustom ed to the pleasure of this exercise.’ But he provides no 
illustrations.

THE DERIVATION OF THE NAME ‘R ICKETS’ *

The writer may now exercise his hobby-horse. Let Glisson himself state the 
problem, bearing in mind his title-page: De rachitide ...  qui vulgo The Rickets 
dicitur (popularly know n as The Rickets).

‘The m ost receaved and ordinary Nam e of this Disease is, The Rickets:

* This section is largely based, by kind perm ission, on an address given by the present 
w riter to  the Section of O rthopaedics of the Royal Society of M edicine in London 
in 1975®.
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But who baptiz’d it, and upon what occasion, or for what reason, or 
whether by chance or advice it was so named, is very uncertain . ..  But 
it is an accident well worth our adm iration. T hat this Disease being 
new, and not long ago nameless, at least not being known by this Nam e 
. .. yet no man hitherto could be found who knew, or could shew, either 
the first A uthor of the Name, or the Patient to whom the appellation 
of the Disease was first accom m odated, or the peculier place where it 
was done, or the m anner how it came to be dispersed am ong the 
com m on people; for the inhabitants having gotten a N am e for the 
Disease, receave it with acquiescence as a thing done with diligence and 
deliberation, and are not at all further solicitous about the Nam e, or 
the A uthor of the Nam e.’

Thus Glisson, in 1651 states the essential paradox of the situation. For him 
and his clinical contem poraries, rickets was an absolutely new disease; yet it 
was one already familiar to  the com m on people of England, and endowed 
by them with a name whose origin was inexplicable. There is ample evidence 
of its newness. Glisson again:

‘If we examine all the diseases of Infants and Children described either 
by the Ancients or M odern W riters in their Books of the Diseases of 
Infants, we shall meet with none with a sufficient exactness doth  delineate 
the condition and Idea of this ev il. ..  He who will accurately contem plate 
the signs of this affect .. .  may most easily persuade himself, T hat this 
is absolutely a new Disease . . . ’

Again, Sir Thom as Browne, in ‘A Letter to  a Friend’ of 1657, wrote: ‘In 
the Years of his C hildhood he had languished under the Disease of his 
Country, the Rickets; after which notw ithstanding m any I have seen become 
strong and active Men; but whether any have attained unto very great Years, 
the Disease is scarce so old as to  afford good O bservation ... but too certain 
it is, that the Rickets encreaseth am ong us.’9

T hat the disease was not only new but was becoming com m oner was also 
pointed out by one of the fathers of medical epidemiology, John G raunt, in 
his Observations on the Bills o f M ortality, of 1676: ‘. .. of the rickets we find 
no m ention am ong the casualties until the year 1634, and then but of 14 for 
that whole year. Now the question is, whether that disease did first appear 
about that time, or whether a disease, which had been long before, did then 
first receive its name? . . .  It is also to be observed that the rickets were never 
more num erous than now, and that they are still increasing!’ This refers to 
the annual Bills for the City of London, where the peak incidence was in 
1684, with 576 cases reported, after which the figures slowly subsided to 11 
in 1752.

Glisson was not the first to write about the rickets, so-called; but all the 
other m entions fall within the fifth decade of the 17th century. It was 
mentioned by a West C ountry cleric, the Rev. Thom as Fuller, in 1647. The 
earliest book, that of Daniel Whistler, published in Leiden in 1645, was De 
morbe puerili Anglorum quem patrio idiomate indigenae vocant The Rickets, 
which makes the essential points: it was a disease of children, it was a disease
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Published w ith the kind perm ission of the G uildhall Library, London

of English children, and it was popularly known as ‘the rickets’. Arnold de 
Boot in 1649 stated that the com m on appellations of the disease in England 
were ‘doubling of the jo in ts’ and ‘the rickets’10.

How are we to account for this shock of recognition? It is manifestly 
impossible for a vitamin-dehciency disease not to have coexisted with the 
race. Evidence in neolithic skeletons shows that it existed in prehistoric times. 
Sigerist deals with its incidence in Ancient E gypt11, and Soranus of Ephesus 
in AD 110 described a deforming disease of Rom an children which is probably 
its first mention. V alentin12 quotes a little-known epigram of M artial, who 
died around AD 102:

Cum sunt crura tibi simulent quae corbuae lunae
In rhytis poteras, Phoebe, lavare pedes
(Since, Phoebe, your legs are bent like half-moons,
You might wash your feet in a drinking-horn.)

' In the M iddle Ages, Coiter refers to ‘the luckless children who fall into the 
unfeeling hands of incom petent and arrogant barbers, butchers and old 
women, and return  with m onstrous heads, m any hunchbacked, bow-legged, 
knock-kneed and with limbs strangely contorted.’13

In 1582, H ieronym us Reusner published in Basel a Dissertatio de tabe 
infantum on a disease of children familiar in H olland and Switzerland, often 
called simply The Varus, m arked by weakness and deformity of the ribs and 
legs. So, if it was not new, it m ust have been newly recognized. There is
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much evidence that the disease suddenly became prevalent in England during 
the first twenty years of the 17th century. But it is obscure why this should 
have been so. If there was an explosion, it seems to have taken place in the 
south-west of the country, and Glisson was a D orset man; but why in a part 
of the country better endowed with sunshine and dairy products than  most? 
When G lisson’s book was published in Latin, in London, it was necessary 
to find a scientific name for the disease, and here he threw a formidable 
spanner into the etymological works:

‘Because they which are expert in the Greek and Latin tongues may 
peradventure expect a name from us, whereof some kind of Reason may 
be given ...  one of us fell upon a Nam e which was complancenceous to 
himself, and afterwards pleasing to the rest; now this was Rachitis [in 
the Greek form in the original], the Spinal Disease ...  for the Spine of 
the Back is the first and principal am ong the parts affected in this evil 
. . .  besides, the N am e is familiar and easy, and finally, the English Name 
Rickets, received with so great a consent of the people, doth by this 
nam e seem to be executed, yea justified, from Barbarism; for, w ithout 
any wracking* or convulsion of the W ord, the name Rickets may be 
readily deduced from the Greek word Rachitis.
Objection: You will say, that they which imposed first the English name 
Rickets, were peradventure altogether unskilful in and ignorant of the 
Greek tongue, or that they never thought of the Greek word Rachitis, 
at least understood that the Spine of the Back was the principal among 
those parts which were first affected in this Disease.'

He then argues backwards with extraordinary casuistry, w ithout the 
slightest foundation, that ‘rachitis’ m ust have been the original name used 
by the learned, and that:

‘. .. the com m on people might by the error of pronunciation somewhat 
pervert the name so given and express it as to  this day they retain it, 
by the word Rickets. But whether it were so or not, we are not at all 
solicitous . ..  suppose, if you please, that we now newly devised the 
English nam e of this Disease, and deduce it from the Greek word 
Rachites, the English word resulting from thence would be the Rachites, 
and how little is the difference between that and the ordinary word 
Rickets? . . .  But we trifle too much in staying so long upon these trifles 
. . .  And thus much, if not too much, of the Nam e.’

So rachitis it became, and soon acquired an additional ‘h ’ as rhachitis, and 
was so accepted throughout Europe as a condition, prim arily spinal, often 
known simply as ‘the English disease’, a rare use of a national eponym for 
a disorder that was not venereal. Th6 etymologic puzzle as to where the 
English derived their com m on expression has never been solved. Valentin 
mentioned that Trousseau had pointed to an old French word, riquet, 
signifying a hunchback. It was also suggested that French and English terms

* A F reudian  slip, as we shall see.
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might have a com m on origin in the G erm an Riicken, the back or spine. 
‘Rack’ did mean the backbone in Old English and a ‘rackbone’ is a vertebra. 
It has also been suggested that there is no problem at all, that around 1620 
a Newbury doctor had acquired a reputation for treating the disease, that 
his name was Rickets, and that the disease came to be called by his name. 
There is, however, only one source for this belief -  John Aubrey, the dilettante 
au thor of Brief Lives:

‘I will whilst tis in my mind insert this Remarque, viz. about 1620 one 
Ricketts of Newberye, a practitioner in Physick, was excellent at the 
Curing Children with swoln heads and small legges: and the Disease 
being new, and w ithout a name, he being famous for the cure of it, they 
called the Disease the Ricketts: as the Kings Evill from the King’s curing 
of it with his touch: and now tis good sport to see how they vex their 
Lexicons and fetch it from the Greek rachis, the backbone.’14

It is clear that Aubrey had made this up to tease Glisson, for Aubrey was 
writing only a few years after G lisson’s book had been published, Glisson 
was a founder-m em ber of the Royal Society, and Aubrey was elected in 1662. 
M ore im portant, no trace of a D r Ricketts exists in any of the Church or 
adm inistrative archives of the region relative to the period. If there is 
eponymy here, it is eponymy in reverse, the doctor named after the disease.

We could dispose of the doctor altogether if the word could be shown to 
have been in use in the written language before the 17th century; unfortunately, 
we cannot. The etymology is clear enough, and Glisson himself gives us 
unwittingly the clue when he says \ .. w ithout any wracking or convulsion 
of the W ord, the name Rickets may be readily deduced from the Greek word 
Rachitis.’ The obvious thing about a sufferer from rickets is that he is twisted; 
the word wrong itself means twisted, and the children on G lisson’s title-page 
are manifestly wrong. Rick as equivalent to  a sprain or twist of a limb goes 
back a very long way, and is cognate with rack, wrench, wreak and wreck: all 
deriving from the old Scandinavian root, rykk, meaning tug, twist, pull or jerk. 
It does seem that we got the word rickets from our N orse and Low German 
ancestors, and that the good D octor never existed, and that the Greek 
does not come into it at all. However, we shall never be able to prove it.

A lthough the 17th century was that of William H arvev. he has no place here 
except for a link to a figure who is im portant to us, that of Clopton Havers. 
educated at U trecht at a time when Antoni van Leeuwenhoek (1632- 
1723) was active there in tissue microscopy. Leeuwenhoek had sent a 
com m unication to the Royal Society in London in 1674, describing, am ong 
other things, the vascular channels entering the bones and the longitudinal 
channels within the bones15. Havers also applied microscopy to the structure 
of bones and joints, and in 1689-91 gave a series of lectures to the Royal 
Society~dealing with theTm e architecture of bone lfa. These gave the first" 
good description of the Haversian canals, and rf the fibres connecting
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periosteum  and cortex and the vessels traversing them (though he did not 
uphold H arvey’s theory of the circulation.) The periosteum  he saw as a 
limiting membrane; there is no mention of osteogenesis but, unlike the bone, 
it was sensitive. He failed to detect the presence of capillaries in his canals, 
but describes fatty lobules in the yellow m arrow, each with its arterial pedicle, 
expelling 'm edullary oil’ into the canals, also the metaphyseal vascular 
plexuses. He noted the m ucin-producing cells in the synovial membrane, but 
was wrong in regarding the fat-pads as m ucin-producing glands and was 
corrected for this by Bichat (p. 259). He did not clearly understand function, 
but he made a wealth of observations. As Bick says: to the question 'W hat?’ 
Havers often found the answer, to the question ‘Why?’ he sometimes failed.

We add that Sir John P ringle (1707-1782), a Scot, greatly influenced 
military hygiene17, speculated on the role of putrefaction in disease, and 
gave a paper to  the Royal Society in 1750 on Experiments upon septic and 
antiseptic substances, with remarks relative to their use in the theory o f  
medicine, which may have presaged Lister’s discoveries. A similar service for 
naval hygiene was provided by another Scot, James Lind (1716-94), notably 
in prevention of the scurvy.

Before pursuing the purely medical aspects of orthopaedics, it is useful to 
refer to Valentin’s classification of those classes in England who treated 
'disorders of the hum an frame’ over the centuries. He divides these into the 
bonesetters, the truss-m akers (orthopaedic mechanics or appliance-makers) 
and the docto rs.'

THE BONESETTERS

Bone-setting goes back for thousands of years, and bonesetters practised 
long before there was an organized medical profession and in parts of the 
world where no profession exists. O r they were in rivalry with that profession, 
or were delegated, half-contemptuously, with the mysteries of their art by 
the doctors, or have evolved into m odern osteopaths or chiropractors. In 
Europe, the English bonesetter was m atched by the French rhabilleur, 
rabouteur, bailleul or remetteur, the G erm an Knocheneinrenker, the Spanish 
algebrista or ensalmador. Bick equates him with the G erm an Wundarzt of 
the Renaissance, but this is inaccurate for the latter was a surgical practitioner 
and the bonesetters never cut their patients like the wandering m ountebanks. 
They could not move on, leaving their mistakes behind; they had to stay in 
place to build a reputation; and their patients came to them, often in the 
spirit of a religious pilgrimage as a cripple m ight visit Lourdes. The English 
bonesetters had a much higher reputation, for they dealt with orthopaedic 
HIsorders1 long before the doctors, as a whole, took any interest. The secrets 
ofTheit aiT were unpublished, kept within the family and handed down from 
father to son (or daughter), and for the same reason that the obstetric forceps 
were kept a secret within the Cham berlen family in the 17th century: their 
livelihood was at stake and would have suffered by dissem ination18.

In England, these families included the H uttons, Taylors, Crowthers, 
M asons, Bennetts and Thomases. The Taylors practised for over 200 years
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at W itworth, in Lancashire. A Welsh family migrated to  America and their 
descendants practised on Rhode Island until 191719. They also tended to 
live and work in rem ote rural areas, rather than in the cities where they 
would have been directly exposed to medical rivalry and rancour. Yet the 
archives of St Bartholom ew’s H ospital in London first m ention payments to 
bonesetters in 1583 and continued to do so until 162820, and we know that 
unqualified men helped with the fracture clinics of the great London teaching 
hospitals until well on in the 19th century. U ntil the 18th century, if not 
later, the bonesetters treated not only fractures, dislocations and sprains but 
also congenital disorders. The great William Cheselden (1688-1752) (p. 83) 
related how he learned to treat club-feet from two ‘professed bonesetters’, 
Presgrove and Cowper, obviously regarded as legitimate, if unqualified, 
practitioners. Again, in 1787 a London surgeon, William Jackson, wrote a 
critique of the use of irons for foot deformities, in which he recommended 
‘a much more agreeable and effectual mode of treatm ent’ which he had to 
keep secret since he had learnt it from a bonesetter who made him promise 
secrecy21.

To go back, in 1539 one F riar M oulton published in T udor English a 
book called This is the M yrrour or Glasse o f Health, often reprinted, which 
included a chapter on fracture treatm ent. In 1654 a medical doctor, R. 
Turner, wrote Microcosmos: a description o f the Little World, which had a 
chapter on ‘the m anner of reducing and curing dislocated and fractured 
bones.’ Two years later, there appeared The Compleat Bone-setter, wherein 
the M ethod o f curing Broken Bones and Strains and Dislocated Joints, together 
with Ruptures, commonly called Broken Bellyes, is fu lly  demonstrated. This 
was alleged to  have been written originally by M oulton, but ‘revised, 
Englished and enlarged’ by Turner. In fact, it contained little of the original. 
Turner denied any intention of inducing cobblers to lay aside their lasts ‘and 
straightway turn D octors’, but he did aim to instruct ‘those godly L ad ie s ...  
who are industrious for the im provem ent of the talent G od has given them 
in helping their poor sick neighbours.’ He also refers to the age-old fracture 
bandage, soaked in egg-white and oil of roses.

A famous caricature by H ogarth, The Company o f  Undertakers, shows a 
group of Fellows of the Royal College of Physicians with their gold-headed 
canes, but am ong them is a woman holding a bone. This was the famous 
Sarah M app, an Epsom bonesetter and contem porary of John Hunter. The 
daughter of a bonesetter, she was very much in vogue around 1736 and 
attended on the Queen. Hostile surgeons tested her by sending her a man 
with an uninjured bandaged wrist, which she is said to have prom ptly 
dislocated, telling him ‘to go back to the Fools who sent him and get it set 
again, or if he would come to her that day m onth she would do it herself.’

The Thom as dynasty in Wales began with Evan Thom as (d. 1814), one of 
two boys rescued from the sea off Anglesey around 1745, whose innate skill 
was prom oted by a local medico and is referred to on his memorial. His son, 
Richard (1772-1851) continued the tradition; as with his four brothers, this 
was a sideline to farming and he did not always exact a fee. Two of R ichard’s 
daughters settled in the USA, one in W aukesha, W isconsin, where she was 
locally famed as a bonesetter. R ichard’s eldest son, Evan Thom as II (1804-
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Figure 40 R obert Turner: title page o f ‘The com pleat bone-setter. W ritten originally 
by F ria r M oulton. Englished and  enlarged by Rob. T urner’. 2nd edition.

London 1665

1884), the father of Hugh Owen Thom as, adopted bonesetting as a wholetime 
vocation and moved to  Liverpool in 1830 and after a hesitant start established 
a practice in the docklands. He was a dour, very skilled man.

W hat happened next in the Thom as family epitomizes the friction between 
the bonesetters and the doctors in m id-19th century England, and this in 
turn  exacts a look at the em ancipation of the surgeons. In 1745, two years 
later than in France, they finally rid themselves of any link with the b a rb e r- 
surgeons’ guild. In K eith’s words, ‘they seceded from the M ystery and 
C om m onalty of the Barbers and Surgeons of London to  become the 
C om m onalty of the Art and Science of Surgeons of London.’ Then, the 
Apothecaries Act of 1815 compelled surgeons -  for centuries the lower caste 
drudges ordered about by the proper doctors to follow the same course
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Figure 41 W illiam H ogarth  ‘The C om pany of U ndertakers’ (1736). M rs M app, in 
the back row, holds a bone instead of the physician’s gold-headed cane

of higher study; and in 1858, when the Medical Register became law, both 
surgeons and physicians were forbidden to collaborate with the unqualified. 
This em bittered both groups: the bonesetters felt looked down on and 
ostracized, while the doctors saw men w ithout professional training or status 
m aking a good income by curing patients whom they could not.

This was largely the doctors’ own fault. They did not know how and did 
not really want to know. So that, in the 1820s, John Shaw (1792-1827) (p. 95) 
thought the ‘rubbers’ and m anipulators got better results with scoliosis than 
the doctors and adm onished his colleagues to concern themselves with the 
pathology and treatm ent of the cases bonesetters cured; this did not happen. 
Byron had to  submit to painful and inefficient treatm ent for his congenital 
club-foot at the hands of unqualified mechanics, and we shall see that Little 
gained nothing from the lay practitioners for his paralytic equinus before he 
was operated on by Stromeyer in H anover in 1836 (p. 499).

In 1867, in an essay on Cases that bonesetters cure, and in his Clinical 
Lectures and Essays of 1875, Sir James Paget (1814-1899) warned his 
colleagues that few were likely to practice w ithout a bonesetter for a 
rival, that bonesetters sometimes obtained better results by massage and 
m anipulation than the conventional rest and neglect, and that the doctors 
should absorb the good and reject the evil of their methods. ‘W ithout doubt, 
their remedy, rough as it is, is often real. Yours may be as real with much
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Figure 42 Evan T hom as II (1804-1884)

less violence22.’ Fas est ab hoste doceri was his maxim: it is good to learn 
from the enemy.

However, this was not easy when the bonesetters jealously guarded their 
secrets and published nothing. Then, in 1865, a London doctor called Peter 
H ood treated w ithout fee a wellknown bonesetter, Richard H utton, scion of 
a northern bonesetting family, who in gratitude taught his m ethods to H ood’s
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son, Peter W harton Hood (1833-1916), provided the recently qualified young 
m an revealed nothing in H u tton ’s lifetime. This was observed. H utton  died 
in 1871 and that year H ood published On bonesetting (so-called) and its 
relation to the treatment o f  joints crippled by injury, rheumatism, inflammation, 
etc. O ther revelations followed: The Bonesetter’s M ystery, by J M Jackson, 
in Lincolnshire in 1882, Bennett’s The Art o f the Bonesetter (London 1884) 
and Dacre Fox’s On Bonesetting of the same year, Fox having been an 
assistant to a member of the Taylor family for three years.

The essence of these teachings was that every damaged joint, for the 
bonesetter, was ‘put ou t’ and m ust be ‘put in’ again by jerky passive 
m anipulation. Thus, an internal derangem ent ol the knee due, as Hev and" 
o theF docto rs later found, to a meniscus tear or jam m ed loose body, was 
rectified by sudden flexion, extension and ro tation  with firm pressure on the 
tender spot: there was a snap, free painless movement was restored and the 
bonesetter would assert that the ‘displaced bone’ was restored to its proper 
place. This notion was embedded in the popular consciousness. W hen Hugh 
Owen Thom as was attem pting to reduce an old dislocated hip, ‘there was an 
audible snap as the femur suddenly fractured and the bystanders cried out 
“It’s in its place!” D r Bruce and I exchanged glances and placed the injured 
extremity in line with its fellow.’ (Since it was a subtrochanteric fracture, the pati
ent was greatly benefited and Thomas subsequently sometimes deliberately frac
tured the femur to correct fixed flexion-adduction deformity.)

There is an echo of bonesetting doctrine in Thom as’s classification of 
joints in their passage through disease as ‘sound’ or ‘unsound’ and of course 
it has lingered on into osteopathy and chiropractice, where it is unfortunate 
that the elaboration of ‘jo in t displacem ent’ into a system of pathogenesis 
involving the spinal nerves has tended to obscure the very real value of 
m anipulation, always best approached from the empiric standpoint, as by 
Timbrell F isher23,24 and the Cyriax clan25-27. It is sad tha t so many 
orthopaedic surgeons still lack the interest -  and, m ore im portant, the ‘feel’ -  
for m anpulative treatm ent, which can yield such dram atic im provem ent in 
low back conditions, for adhesions at the knee (the ‘frozen’ medial meniscus 
or coronary ligament strain), the shoulder and ankle. It is obvious tha t the 
transm itted notion tha t m anipulation is somehow the preserve of charlatans 
lingers on.

The growing breach between bonesetters and doctors caused family strains 
in the former, well reflected in the Thom as family. Evan Thom as II found it 
politic to give his five sons a medical education, but they were then confronted 
with an unqualified father resented by their own profession, whose hostility 
drove him into a series of legal confrontations, sometimes in the coroner’s 
court, from which he always, and irritatingly, emerged trium phant to the 
plaudits of the public. Worse, Evan exploited his sons to provide medical 
cover, a situation that was not only em barrassing but actually illegal under 
the Medical Registration Act and which led to H ugh’s rift with his father 
and entry into independent practice.

This strange and strained relationship lasted until between the two world 
wars, when a London osteopath like H erbert Barker became famous enough
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to be knighted and enjoy royal favour while the wretched doctor who 
anaesthetized for him was struck off the register for ‘collaboration’.

C jH E  TRUSS-MAKERS~}

This generic term refers to  a group of unqualified practitioners active in 
England from about 1750 to 1850, who might equally be labelled surgical 
or orthopaedic mechanics or appliance-m akers. In Europe they were called 
bam agistes or chirurgiens herniaires; the latter, like Borella in Italy, might 
even be proper doctors (chirurgo-ernista). Before the advent of tenotom y in 
1825, even the m ost eminent surgeons, like Sir Astley Cooper (1768-1841) 
left the treatm ent of club-foot and other deformities to these technicians. So 
did Paget (1814-1899). Richard William Tam plin (1814-1874), Little’s 
brother-in-law, who founded w hat was to  become the Royal N ational 
O rthopaedic H ospital in London, acknowledged in 1846 that ‘until recently, 
deformed patients were left alm ost entirely in the hands of m echanists.’28 
This is m no way to be deplored. At a time when most doctors were not 
much interested in deformities, the appliance-m akers rendered signal service; 
they were masters of their craft, superior to their fellows in other countries, 
intelligent as clinicians and authors. If they were m otivated by profit, they 
were not m ore so than the doctors.

An early leading figure was Timothy Sheldrake, ‘truss-m aker to  the 
W estminster H ospital and M arylebone Infirm ary’, established at No. 50 in 
the Strand, not to be confused with his younger brother, William, who, said 
Timothy, had bungled the treatm ent of the schoolboy Byron’s club-foot. He 
patented all his devices, m ost of which were activated by leaf-springs, a true 
novelty, as for the correction of knee deformities. Some of his appliances 
cost as much as £200-300, an enorm ous sum for those days, though this 
merely enhanced his reputation. In 1783 he wrote An essay on the various 
causes and effects o f  the distorted spine, figuring traction from chin and 
occiput via an overhead rod to a girdle, and in 1791 he produced Observations 
on the causes o f distortions o f the legs o f children. Sheldrake began his career 
with reverent references to William H unter, Percival Pott and Astley Cooper; 
he ended it by abusing the doctors -  Chessher and H arrison -  and even 
members of his own family.

The instrum ent-m akers, like the bonesetters, sometimes founded dynasties. 
Sheldrake’s partner was Henry Bigg and the tradition  was carried on by his 
son, Henry Bigg (1826-1881) and by his grandson, Henry Robert Heather 
Bigg (1853-1911), this last prudently following the example of the Thom as 
family and other param edicals of the era by securing a medical qualification, 
that of a Fellow of the Royal College of Surgeons of Edinburgh. Like other 
mechanics, the Biggs made real contributions to the science of orthopaedics. 
Henry H eather Bigg wrote: On artificial limbs (London 1855); Mechanical 
appliances necessary fo r  the treatment o f deformities (London 1858-62); 
Orthopraxy: the mechanical treatment o f deformities (1865) and Curvature o f  
the spine and its mechanical treatment (1871). For a brief period he treated 
G aribaldi for a foot deformed after a wound in one of his campaigns. Henry 
Robert H eather Bigg, like Hugh Owen Thom as, was m arked by the
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Figure 43 Tim othy Sheldrake: A practical essay on the club-foot and other 
D istortions in the Legs and Feet of Children. L ondon 1798. Frontispiece

arrogance -  perhaps com pensatory, perhaps defensive -  that seemed to afflict 
the first medically qualified scions of a long line of unqualified practitioners. 
He sharply criticized Sayre, when he came from New York for a lecture tour 
in London in 1877 -  it takes an egotist to know one -  but he did write 
cogently on spinal disorders: Orthopragms o f the spine (London 1880); Spinal 
curvature (1882); Caries o f the spine (1902); An essay on the general principles 
o f the treatment o f  spinal curvature (1905). He also wrote A short manual o f  
orthopaedics. The lineage of Sheldrake and the Bigg family extends for well 
over a century.

It is worth bearing in mind that the appliance-m akers of the 19th century 
had a cordial and publicly acknowledged relationship with their medically 
qualified colleagues. Chessher had his ideas put into practice by men called
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Figure 44 Tim othy Sheldrake: the use of springs as splints for correction of lower 
limb deformities. (M onthly M agazine, London 1797, Vol 4)

Figure 45 Sheldrake: the use of the ju ry-m ast and sling, m ounted on a pelvic girdle, 
to  trea t spinal deformity. The left hand appliance is by Levacher, the o ther figures 

illustrate Sheldrake’s im provem ent.

Reeves and Felton; Benjamin Bell’s leather splints were made by Wilson 
Gavin; John Shaw names Callam, ‘truss-m aker in G reat Queen Street’; W J 
Little m entions a M r D Ferguson, ‘surgical instrum ent-m aker of G iltspur 
Street’, employed at St Bartholom ew’s H ospital. This was a t a time when 
everything was on more of a one-to-one basis; the mass m arket did not 
really exist. W ith the expansion of orthopaedic surgery and of the provision 
of its benefits at public expense we are in an era where a successful (and 
patented) new device has become very lucrative and the introduction of new 
equipment highly competitive. When orthopaedic surgeons and patients are 
very num erous, the potential gains from m anufacture can be enorm ous; and 
this may mean that the relations between surgeons and instrum ent-m akers 
can be tainted by a degree of venality and by prem ature and perhaps ill- 
founded claims. Too much takes place behind the scenes. O n the other hand,
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there are those surgeons who patiently elaborate their techniques, even over 
decades, in a cordial partnership with commercial interests activated by 
enlightened self-interest.

M EDICAL ORTHOPAEDISTS

In Britain, as elsewhere, orthopaedics was intially the surgery of war, and 
fostered hv war, and the province of general surgeons: only the bonesetters 
took orthopaedics as their exclusive province. Some early figures of the 18th- 
T9th centuries m ade notable contributions -  Percival Pott, Charles W hite, 
Hey, Astley Cooper, Syme, are am ong the names that come to  mind -  but 
they remained general surgeons. Even when it is only their orthopaedic 
contributions that are remembered, they were not orthopaedists. William 
John Little may have founded an orthopaedic infirmary in London, but 
officiallylie was the senior physician to the London Hospital. However hard 
one looks, there were only one or two true orthopaedists in the 18th century 
and no more than a handful even a hundred years later. Even when the 
operative situation had been transform ed by Listerian principles, and even 
when orthopaedics had emerged as a speciality, it was not practised by 
specialists. An attem pt at specialist organization in the form of the British 
O rthopaedic Society lasted only from 1894 to 1898 and was not renewed 
until the foundation of the British O rthopaedic Association in 1918.

It was W orld W ar I nlus Robert Jones that put orthopaedics squarely on 
the m ap and some of the hospitals created for treating the wounded, often 
staffed by men who had been colleagues of trainees of Jones, remained open 
for peacetime civilian orthopaedic patients. At the old Ham m ersm ith 
workhouse in W est London, which Robert Jones converted into the 
Shepherd’s Bush M ilitary H ospital, many future leaders worked and trained: 
Sir Thom as Lairbank, George Perkins, Jenner Verrall, Blundell Bankart, St 
John Dudley Buxton, N aughton Dunn, RC Elmslie, SAS M alkin and many 
others.

Still, even by W orld W ar II there was nothing approaching universal 
coverage. Over the larger part of the country there were no services at all 
and therefore little dem and, for in medicine it is supply that creates demand. 
Consultation with a specialist required a journey to an often remote city. 
This situation was m itigated by the existence of a few specialized centres, 
like the Robert Jones and Agnes H unt H ospital a t Oswestry in N orth  Wales 
and the Wingfield O rthopaedic Hospital at Oxford under GR Girdlestone, 
the staff of which m ade regular ‘pastoral’ visits to the general hospitals in 
their diocese, adm itting the more serious cases to the parent unit. In London 
itself it was almost always necessary, between the wars, to visit one of the 
great central teaching hospitals; and even here, one of these, University 
College Hospital, appointed no designated orthopaedic surgeon until the 
1960s. F rom  the consum ers’ point of view, the orthopaedic map was still 
largely a blank until this was changed by the introduction of the N ational 
Health Service in 1948. This made reasonable allocations of orthopaedists 
in all areas, men who were mostly young and back from the wars, and now
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there are very few inhabitants of these islands who cannot depend on seeing 
a trained specialist within a few hours.

It m ust not be forgotten that all this has been built on earlier, voluntary, 
i.e. charitable, exertions. Societies of well-meaning citizens had been formed 
back in the 19th century for the care of cripples, especially crippled children, 
and we see, over and over again, in various parts of the country, alliances 
between energetic, wealthy or aristocratic philanthropists and surgeons with 
driving energy who were gifted organizers. One thinks of William M orris, 
the millionaire car m anufacturer, and G irdlestone at Oxford, of the Duchess 
of Portland  and M alkin at N ottingham , and many other examples. The 
groundw ork had already been laid before the State placed its hand -  too 
often a dead one -  on orthopaedic activities and the flame that flourishes in 
the famous centres was lit a long time before the politicization of medicine.

The specialized centres usually treated mainly ‘cold’ orthopaedic cases — 
congenital deformities, skeletal tuberculosis, tum ours -  and only sometimes 
the late results of traum a. The ordinary orthopaedist, practising with the few 
beds grudgingly allocated him by the general surgeons in a district hospital -  
a situation that persisted lon^ after W orld W ar II in m any places -  inevitably 
had to include traum a in his work: the general surgeons were usually glad 
to hand over the treatm ent of fractures. Every British hospital after 1948 
had a fracture clinic, but there was -  and remains -  only one institution 
wholly devoted to  injury, the Birmingham Accident Hospital (see p. 145). (It 
is often argued that it is right and proper to combine orthopaedics and 
traum a. This is not the opinion of the present writer. The tem po of the two 
disciplines, the m ental attitudes called for in the therapists and their technical 
and mechanical skills, are entirely different. The one is mechanical, the other 
is -  or should be -  biological. It is the fact that both happen to relate to the 
musculoskeletal system that confuses the issue.)

It must be added that, until a few decades ago, very considerable 
contributions were still being made by general surgeons: some, like Denis 
Browne (p. 165) because of their attachm ent to paediatric hospitals in the 
French tradition, others -  like the charism atic W alter M ercer in Edinburgh -  
because they could not resist a challenge. While it is never safe to claim 
priority in surgery, it does seem that M ercer was the first to operate for 
spondylolisthesis through the abdom en (though mesenteric throm bosis and 
ileus soon discouraged him.)

Let us now go back and look at W illiam  C heselden (1688 1752), surgeon 
and anatom ist29. Cheselden was a general surgeon, probably best know n for 
his operation for bladder stone. He was apprenticed at the age of 15 to a 
London surgeon for seven years and learned his anatom y from William 
Cowper (1666-1709). He was approved as qualified by the B arber-Surgeons’ 
Com pany in 1710 and taught the first regular course in anatom y in London. 
His Anatomy o f the Humane Body first appeared in 1713 and lasted nearly 
a century, for the 13th British edition was in 1792 and American editions 
appeared in 1795 and 1806. He was appointed to St Thom as’s Hospital in 
1718, but resigned in 1738 to join the Royal Hospital in Chelsea and was 
largely instrum ental in the separate incorporation of the surgeons, as distinct 
from the barbers, in 1745. His great work was the Osteographia, or the
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Anatomy o f the Bones of 1733, with 56 fine copper plates showing the bones 
life-size, though a financial failure. Of his work he wrote: ‘If I have any 
reputation in this way, I have earned it dearly, for no one ever endured more 
anxiety and sickness before an operation, yet from the time I began to 
operate all uneasiness ceased’, a feeling fully shared by any surgeon of 
sensibility who has ever been unable to  sleep the night before a difficult list.

It is a well know n story that he was treated in childhood for an elbow 
fracture by a bonesetter using linen strips soaked in egg-white and flour, and 
that he later reierred his own cases of club-feet to another bonesetter who 
used sticking-plaster until ne recalled his early experience and began to use 
that m ethod lor both fractures and congenital deformities. ‘There is no better- 
way than this . . .  for it preserves the position of the limbs w ithout strict 
bandage, which is the com m on cause of mischief in fractures.’ Children with 
club-feet were brought to him from all over the country. Cheselden also 
seems undoubtedly to have operated for congenital torticollis if we are to 
judge from an illustration of tenotom y in 1768 and from the rem arks of his 
pupil, Samuel Sharpe (1700-1778), who used a button-ended knife to divide

Figure 46 T reatm ent of club-foot. In: Le D ran  The Operations in Surgery, translated 
by G ataker, w ith rem arks by W illiam Cheselden. (4th edn. London 1768, p. 452,

Tab. VII)
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Figure 47 Cheselden: tenotom y for torticollis. In: Le D ran The Operations in 
Surgery. T ranslated  by G ataker, with rem arks by W illiam Cheselden. (4th edn. 

L ondon 1768, p. 454 Tab. X)

the sternom astoid tendon from within outwards. ‘After the Incision is made, 
the wound is to be ...  dressed so as to prevent the Extremities of the Muscle 
from reuniting; to which end they are to be separated from each other as 
much as possible by the assistance of a supporting Bandage for the Head 
during the whole time of the Cure, which will generally be about a M onth.’30 
Cheselden himself wrote of ‘part of a director passed under the tendinous 
part of the m astoid muscle, which is inserted into the sternum, being as I 
appreciated, all that is necessary to  be cut in the operation of the wry-neck, 
the thin m uscular part of this muscle that is inserted into the clavicle being 
capable of stretching after the operation. I have formerly divided the muscle 
near the middle, thinking it would answer better, the whole muscle being 
divided in that case (but I have altered my opinion)31.

Cheselden asserted that bones grew by the supply of m aterial into them 
via the periosteal vessels, thus aligning himself firmly on one side of a 
controversy about the existence, or not, of osteogenic properties in this 
m em brane that was to  last 150 years and was fought as fiercely as the 
struggle between the Big-endians and the Little-endians. One of his pupils
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was John Belchier, whose m adder experiments on bone growth are discussed 
elsewhere (p. 260). A nother was Samuel Sharpe. A third, greatest of all, was 
John Hunter.

Samuel Sharpe ( 1700-1778) was a distinguished London surgeon whose 
Treatise on the Operations o f Surgery (London 1769, 9th edition) was 
dedicated to  Cheselden. He was a chauvinist: ‘It is true, we have a few 
T ranslations from the W ritings of Foreigners, but besides that they are 
unacquainted with these Improvements, their m anner of describing an 
operation is so very minute, and in general so little pleasing, that could 
nothing new be added or nothing false exploded.’ He knew that cut tendons 
were capable of healing and could be sutured; hitherto, partial division had 
been treated by complete section and suture, but Sharpe preferred relaxing 
the dam aged tendon by positioning the jo in t and holding this until healing, 
which would have been necessary even if suture had been done and is 
equivalent to the m odern treatm ent (by some) of even complete ruptures of 
the Achilles tendon. A separated tendon had to be sutured and ‘the parts 
kept steady with Pasteboard  and Bandage’ for three weeks with small 
tendons and at least six for the Achilles tendon. ‘C utting the W ry Neck’ was 
done only if the sole contracture were in the mastoideus muscle, and not if 
others were affected, or in longstanding cases where vertebral growth had 
been compromised. A probe-ended razor was passed under the muscle, which 
was cut outw ards with due care for the vessels, and reunion prevented by 
cramming the wound with dry lint and bandaging the head. Sharpe preferred 
not to am putate for ‘spreading m ortification' as formerly, but to  wait until 
‘the m ortification was not only stopped but advanced in its separation’, 
especially for vascular gangrene in the elderly. He am putated immediately, 
however, for gunshot wounds and com pound fractures, closing the vessels 
by circumferential muscle suture rather than by artery forceps and ligation. 
He recognized that the guillotine operation could lead to a conical stum p 
and sequestration and attem pted to sew up the skin. He wrote that gunshot 
wounds at the shoulder really required disarticulation, though this was never 
generally done for fear of haem orrhage; yet he had heard of more than one 
successful case and seems to have operated himself, starting with ligation of 
the great vessels. He quotes a traum atic forequarter am putation in a miller 
hoisted by his own tackle in which there was no bleeding (as one notices so 
often after avulsion of the fore- or hind-quarter). A century later, the great 
Billroth stressed how much the development of G erm an surgery had been 
influenced by Sharpe32.

We now come to an eminent precursor, almost the only instance of a 
p urely orthopaedic surgeon in the 18th century, ‘the English Venel’. RoEert 
Oiesstier”(1750-1831) of Hinckley in Leicestershire, perhaps the only E uro
pean figure of that age to specialize in the treatm ent of deformities from the 
outset of his career33 34. Chessher’s father died when the boy was young and 
his m other married a Hinckley surgeon, a M r Whalley, who was interested 
in fractures and sometimes left their treatm ent to  his stepson while still a 
schoolboy. He came to London at the age of 18 to live as an apprentice with 
D r Thom as Denm an, a well-known obstetrician. He was also house-surgeon 
at the Middlesex H ospital and attended John H unter’s lectures. H unter
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Figure 48 R obert Chessher (1750-1831). F rom  a m iniature in the H inckley Public
Library, Leicestershire

introduced him to a stay-m aker named Jones, who had invented an appliance 
for spinal curvature. ‘You see, gentlem an,’ said H unter, ‘tha t the mechanical 
contrivance not only takes off the superincum bent weight, but extends the 
spine in a constant gradual progression, and this continued for a time might 
by proper deposition of ossific m atter into the mollified vertebrae they 
become firm and com pact bones: hence the subject will be m ade straight 
and remain in that situation, for there is a disposition always in nature to 
help herself when oppressed if she is assisted or relieved by art.' But Chessher 
thought that ‘a more surgeon-like m ethod of treating such cases’ might be 
adopted and D enm an, told of this, suggested tha t Chessher take up this 
subject, prejudicial as it m ight be to a regular surgical career; and when the 
lad returned to  Hinckley in 1778, he devoted himself after a short period in 
his late stepfather’s practice to  the m anagem ent of spine and limb deformities, 
and to coal-mining accidents. (We note that, when the Leicester Infirmary 
was founded in 1771, the prime mover, D r William W atts, had referred to 
the ‘foul bones and stiff jo in ts’ resulting from even the com m onest accidents.)

By 1810, there were 200 patients under treatm ent, mostly children, many 
boarded out locally in houses built for them, and he had a w orkshop in his 
own home for splints and appliances and half a dozen workmen, and made 
his daily rounds accom panied by his foreman. T reatm ent was by friction, 
massage, m otion and splintage, also by ‘m onitoring machines’ activated by
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the patients. A contem porary, Edward H arrison, also concerned with spinal 
curvature35, wrote that Chessher’s m ethods ‘had gained for him a greater 
degree of reputation than  has attached to any other individual in the same 
walk of practice. The little town of Hinckley . . .  was constantly filled with 
patients attracted  to  the spot by the character of M r Chessher . . .  Persons 
in the highest ranks of life did no t hesitate to com m it their children to the 
professional care of the eminent surgeon.’ (They included Henry Edward 
Fox, the son of Lord and Lady Holland, and tha t of Canning, the politician).

There were other views: ‘I remember Mr. Cheshire (sic), with his irons, 
trying to m ake people straight when the Almighty had made them crooked.’ 
‘No, no,’ said M r Toller, ‘Cheshire was all right -  all fair and above board.’ 
So we read in George Eliot’s Middlemarch of 1872.

Like H ugh Owen T homas, Chessher often reduced or dispensed with his 
fees when treating needy patients. He operated for com pound fractures, anti 
was noted for saving the limb of a young women with a serious open ankle 
fracture by sawing off the projecting tibia and applying a splint. Perhaps his 
main technical achievement was the double inclined plane for support and 
axial traction of the fractured femur and tibia (unless credit is given to Jean- 
Louis Petit, p. 229), also described and illustrated by Sir Astley Cooper in 
his Treatise on dislocations and fractures o f the joints  (London 1824), an 
appliance also used by Pott. This was angled at the knee, the thigh was held 
down at the groin by a strap, and the lower (tibial) half of the splint could 
be pulled distally by a ratchet to  exert traction on a tibial or femoral fracture. 
Chessher used a similar plane like a convex frame for spinal disorders and 
bought the bodies of hanged men for their skeletons. He died, unm arried, at 
79, having declined to return to London and a knighthood, and his institute 
died with him.

Though a surgeon, Chessher did no tenotomies. However, he invented 
appliances and gave continuous care to residential patients a t the very time 
that Venel was doing the same in his institute in Switzerland, which is 
usually -  but erroneously -  considered the first of its kind in the world. He 
published nothing. His collar was used to relieve the weight of the head on 
the spine by the Milwaukee or halo-pelvic principle of traction during 
am bulation in scoliosis -  the ‘Hinckley collar’ illustrated by the mechanician 
John Shaw in 1824, some 40 years after its introduction. This had pelvic 
bearing, but no cap or cuirass or jury-m ast; it was applied in suspension and 
worn for years and lengthened the patient, and must have been effective as 
it caused pressure sores on the pelvis and jaw; indeed, Shaw thought it might 
affect the growth of the lower jaw  and teeth and dam ned it with faint praise 
as conducive to  muscle wasting and dependency on the appliance36.

Thus, Chessher’s treatm ent was essentially am bulant, while others, like 
Thom as Baynton and David in France, advocated complete bed-rest. 
Baynton was aware of the association between diseased mesenteric glands 
and disease of the spine and thought that vertebral softening and deform ation 
were due to  lym phatic obstruction. ‘N or could it be expected ...  that 
restoration of bone should be properly performed while the body was erect 
and in action.’ Therefore he designed a narrow  crib on castors which confined 
the patient and allowed him to be easily moved. Baynton also noted that in
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lateral curvature the vertebrae were not diseased and paraplegia did not 
occur. Thus the m anagem ent of Baynton, a Bristol surgeon (1761-1820), as 
described in An account o f a successful method o f treating diseases o f the 
spine (London 1813), was quite contrary to that of Chessher.

Chessher died in 1831, the year of Strom eyer’s first tenotomy. It can hardly 
have been a coincidence tha t the first orthopaedic institute in England 
officially recognized as such was founded in Birmingham, only 40 miles from 
Hinckley in Chessher’s lifetime, in 1817. This was T h e  General Institute for 
the Relief of Persons Labouring under Bodily Deform ity’, the surgeon a M r 
Freer. This rem ained an outpatient institute until 1862, when it became the 
Birmingham O rthopaedic Institution, renam ed the Royal O rthopaedic and 
Spinal Hospital in 1925, and later merged with the Birmingham Cripples’ 
U nion to become the Royal Birmingham O rthopaedic Hospital.

The Edward Harrison m entioned above (1766-1838) is a rather obscure 
figure who set up an ‘Institute for Diseases of the C urvature of the Spine’ in 
Lincolnshire and wrote his Pathological and Practical Observations on Spinal 
Diseases in 1827. The sulcus round the lower chest in rickets is eponymous. 
He treated spinal deformity by m anual pressure on the hum p with leg and 
shoulder counter-traction by assistants, and strapped on pads or plates to 
m aintain correction. ‘It was during this operation while the articulations 
were forcibly separated that I undertook to rectify the vertebrae by driving 
them again into the colum n.’ He did not accept P o tt’s concept of prim ary 
vertebral erosion in tuberculosis, but thought the disease originated in the 
ligaments. A rem arkable case was that of Sarah Hawkes, with grotesque 
contractures of the lower limbs. H arrison cured this 14-year-old hysteric 
with pillows and padding over a year37.

Figure 49 Edw ard H arrison: the extraordinary  case of Sarah Hawkes, cured by a 
m ethod founded upon simple principles. London 1832
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Figure 50 Edw ard H arrison: the extraordinary  case of Sarah Hawkes; one of 
extreme deformity, cured by a m ethod founded upon simple principles. L ondon 1832

It is impossible to  consider the foundations of bone physiology and 
pathology, and tTTerefore of m odern orthopaedic surgery, w ithout reference 
to the immortdJ~John Hunter jX728-1793). There are few better accounts of 
the life of this rem arkable man than that to be found in Menders o f the 
Maimed, by Sir A rthur Keith (London 1919), itself a rem arkable book, too 
little read today, that was based on a series of lectures given by this gifted 
Scottish anatom ist at the Royal College of Surgeons of England during 
W orld W ar I to  young surgeons called on to treat and rehabilitate wounds 
far more serious than experienced before in military history. Keith being a 
Scot, and connected with the College so closely linked with H unter and still 
housing the H unterian Collection that was to be partially destroyed by 
bom bing in the second world war, inevitably begins with his fellow Scot. We 
may add that Keith did not didactically lay down methods, only principles 
for his audience to build on. He did insist on aiding natural mechanisms of 
repair and not replacing them, ‘to supplement but not supplant N atu re’, as 
Hugh Owen Thom as had put it in the previous century and Sydenham much 
earlier. Keith echoed Andry when he said, ‘If we had followed H unter, we
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should never have made the m istake of supposing that elaborate batteries 
of gymnastic machines (much in vogue in W orld W ar I) could take the place 
of the thinking brain of the surgeon and the willing response of the disabled 
soldier.’

This was a reaction to the often very passive treatm ent of the time, it 
reechoes B arton’s com m ents in aiming at neoarthrosis of the femur (p. 381) 
it was consistent with Robert Jones’s prom otion of active rehabilitation and 
found its apotheosis in Sir Reginald W atson-Jones’s achievements in the 
rehabilitation of injured airm en in W orld W ar II. We cannot begin our 
discussion of H unter better than by quoting some rem arks tha t always 
formed part of his last lecture in his Leicester Square course:

‘This last part of surgery, namely operations, is a reflection on the 
healing art. It is a tacit acknowledgement of the insufficiency of surgery. 
It is like an arm ed savage who attem pts to get by force that which a 
civilised m an would get by stratagem. N o surgeon should approach the 
victim of his operation w ithout a sacred dread and reluctance.’

John Hunter, one of P o tt’s pupils, the founder of philosophic surgery with 
a mind much like Leonardo’s in his exploration of the possible, has had an 
enorm ous influence on our concepts of biologic and pathologic process, 
particularly as this affects bone. His pupils were m any and distinguished. 
This is not the place to resume his life and work in detail38: we shall touch 
mainly on the orthopaedic implications, the m ost im portant of which was 
his concept of the essentially plastic nature of bone, which, far from being 
‘stedfast and enduring’ as H ousm an called it, was actually subject to 
continued remodelling by sim ultaneous laying down of new bone and 
reabsorption -  all this under the influence of growth, repair, muscle pull, 
stress and strain. The new bone, he thought, was laid down via the 
arterioles (his elder brother, William, had described the vascular circle of the 
metaphysis.) ‘A bone, although completely formed, yet is changing its earth 
and probably every other p a r t . ..  the new m atter that is deposited in an old 
bone is to make up for the waste that is daily going on in it, but in a very 
old bone the waste is more than the repair.’ O ther aspects of H unter’s work 
on both growth are given in connection with the Lyons school a t p. 259.

How did H unter go about his work? A late developer, who idled on a 
Lowland farm until he was 20, he then became a pupil and house surgeon 
at St G eorge’s Hospital in London, and until the age of 32 also worked in 
the dissecting-room of his brother in Covent Garden. He served as a military 
surgeon from 1761 to 1763 in the Seven Years’ W ar and the expeditions to 
Belle-Isle and Portugal in 1763-8, and was Surgeon-General to the British 
Army in the last three years of his life, but these were interludes. He set up 
his own centre for research and experiment in London’s G olden Square and 
at the age of 40 his professional arrival was m arked by appointm ent as 
surgeon to St G eorge’s and a practice a t 42 Jermyn Street, off Piccadilly 
(William’s old house). From  1783 to 1793, the leading British surgeon of his 
time, he taught and lectured at his room s in Leicester Square until his death 
from angina on 16 O ctober 1793.

H unter’s anim al experiments were performed at Earl’s C ourt, then a rural
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area outside the city. He noted tha t subcutaneous tenotom y led to  healing 
by fibrous tissue. He describes how to assess the ‘minimal load’ a weak 
muscle can bear, allowed to perform under favourable and relaxed conditions, 
as by eliminating gravity (grade 2 of m odern times). Anticipating Thomas, 
he notes that, in jo in t injury and disease, prem ature m otion before recovery 
from inflam m ation prom otes contracture and that m otion, preferably volun
tary, is permissible only later, when the jo in t is what Thom as would have 
called ‘sound’. Muscles atrophied with jo in t disease and disuse but could be 
educated and coaxed, so there was a place for friction, passive m otion, heat 
and cold, and even for the then novel electricity. He recognized, w ithout 
defining it as such, the m ental alienation of the injured patient from his 
muscles, as from  the quadriceps after a displaced patellar fracture. He himself 
at 39 ruptured an Achilles tendon while dancing and noted the total loss of 
voluntary action in the calf muscles. He treated such cases by bandaging, a 
night splint and walking with a raised heel.

He em phasized the im portant influence of m uscular action on skeletal 
structures, though not to the point of obsession with ‘convulsive m uscular 
contraction’ as the cause of m ost deformities that gripped many French 
surgeons after Andry (p. 233). He saw that rehabilitation was a m atter of 
muscle recuperation, and that the brain was concerned with actions produced 
by synergist groups, rather than  with individual muscles. In general terms, 
he saw that recovery depended on the innate powers of living tissues: ‘The 
only rational means of treatm ent are those which are based on the natural 
recuperative power of the body.’ It was the surgeon’s task to aid these. Of 
soldiers with severe gunshot wounds, he rem arked tha t ‘their wounds were 
dressed superficially, and they all got well’, rather like Pare’s famous: ‘Je  le 
pansais, Dieu le guerit.' Believing, like Lucas-Cham pionniere, that activity 
favoured repair, he cured nonunion of the femur by m aking the patient take 
weight on the limb.

Intensely speculative, all his speculation rested not on ossified systems of 
thought, but on w hat he had actually seen and what had happened in his 
experiments; his ideas on natural process were as plastic as the bones he 
studied. Bone disease and its treatm ent did not essentially differ from that 
of the soft parts, but tne bones could not swell and often required mechanical 
management. He studied everything: loose bodies in join ts (which he thought 
formed from extravasated blood), pseudarthroses (which he treated by 
removing the eburnated surfaces and rawing the bone-ends so that irritation 
stimulated bone growth, plus splintage) and the healing of fractures. He 
traced, before D upuytren, the histologic sequence in the transform ation of 
the fracture haem atom a through fibrocartilaginous callus, the deposition 
of new bone, trabeculation, reestablishm ent of the medullary canal and 
reabsorption of the excess bony tissue. He recognized that ossification in 
vertebrates is by extension from a bony centre within a cartilaginous model: 
‘W herever N ature intended bone, she first made a cartilage of the shape of 
the intended bone.’

His observations and experiments on the nature and behaviour of the 
arteries, partly based on his military experience, appeared in A Treatise on 
the Blood, Inflammation and Gunshot Wounds (London 1794). H unter also
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made m any attem pts at tissue grafting, notably by im planting a hum an tooth  
into a cock’s comb. He found that cock’s spurs survived when transplanted 
to  the legs of other cocks, but not to those of hens; but it was too  early to 
see that this was a m atter of horm onal control. Basically, his endeavours in 
grafting were frustrated by sepsis.

H unter’s influence on the profession was immense: both by his direct 
example of principles and by his inspiration of a brilliant cluster of pupils 
which included Chessher, Jenner, Abernethy and Philip Syng Physick, ‘the 
father of American surgery’.
('''Percival P ottp i7141788) was a Londoner, apprenticed to a surgeon at 
S fB artho lom ew ’s Hospital, received the diplom a of the B arber-Surgeons’ 
Com pany in 1763 and joined the staff of the hospital in 1744. In 1756, he 
sustained a com pound fracture of the tibia when throw n from his horse in 
what is now the Old K ent Road, and with adm irable presence of mind 
refused to be moved until he had purchased a door to be laid on and had 
two chairm en nail their poles to it, for the jo lting of a coach would have 
exacerbated the injury. A m putation, then the standard measure for such an 
injury -  a t that time a com pound fracture was very often a death sentence, 
and am putation not much better -  was rescinded at the last m om ent (it was 
evidently an oblique fracture of the lower third, with a spicule which had 
penetrated the skin a t a distance and then retracted.) Before his injury, he 
had w ritten only An Account o f Tumours which render the Bones soft39; now 
he had leisure to em bark as an author. He wrote on hernia, head injuries, 
and, in 1796, Some few  general remarks on fractures and dislocations, in which 
he introduced, o r reintroduced -  for Chessher had used it -  the double 
inclined plane for leg fractures.

His m ost famous work is on the paraplegia of spinal tuberculosis, Remarks 
on that kind o f palsy o f the lower limbs which is frequently found to accompany 
a curvature o f  the spine and is supposed to be caused by it (1779). It was not, 
he said, a true flaccid palsy but a spasm odic condition, nor was it due to 
any dislocation or pressure on the cord. The spinal lesion was often associated 
with ‘strum ous disorders’ in the lungs and a distem pered state of some of 
the abdom inal viscera; it was part and parcel of the scrofula, which 
also caused cervical adenitis, mesenteric obstruction and chronic arthritis. 
‘A lthough there can be no true curve w ithout caries, yet there is, and that 
not unfrequently, caries w ithout curve.' The essential lesion was a caries of 
the bone which gave rise to deformity and cold abscesses and might end in 
ankylosis. His treatm ent included creating a sinus with a seton and keeping 
it open for m onths with powdered Spanish fly -  which is odd, considering 
the dire results of secondary infection.

Pott also wrote Further Remarks on the useless State o f the Lower Limbs 
in consequence o f a Curvature o f the Spine (London 1782). We have noted 
that his observations were anticipated by Dalecham ps in Lyons 200 years 
earlier (p. 221). Also, in the very same year as Pott, Jean-Pierre D avid of 
Rouen described the deformities -  though not, it seems, the paraplegia -  of 
spinal tuberculosis, and their treatm ent by recumbency40.

In his Remarks on Fractures and Dislocations, P o tt describes his eponym ous 
ankle fracture, ‘which ...  gives infinite pain and trouble both to the patient
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and surgeon, and very frequently ends in the lameness and disappointm ent 
of the former and the disgrace and concern of the latter.’ The com pound 
Pott’s fracture ‘not infrequently ends in a fatal gangrene, unless prevented 
by early am putation’, a view considerably am eliorated when Astley Cooper 
wrote of this condition 30 years later. P o tt said of splints that they must be 
extensive enough to fix the jo in ts above and below the fracture; a splint that 
did not was ‘an absurdity and, what is worse, a mischievous absurdity,’ and, 
as H ippocrates had stressed, it m ust not compress the fracture, a rooted idea 
which underlay the 19th century opposition to plaster-of-Paris. P o tt was 
deeply concerned about the functional outcom e of fracture treatm ent. ‘Is it 
not notorious,’ he asked, ‘that often, very often, broken legs and thighs are 
left deformed, crooked and shortened?’ His successor, a M r Skey, also spoke 
o f ‘the num erous examples of distorted and contracted members, which have 
cast_a_jeproaeli on the surgery of G reat Britain’41.

(William Hey 1736 1819) was a Leeds surgeon trained at St G eorge’s 
Hospital, much interested in jo in t disorders, particularly internal derangem ent 
of the knee, so named by him 42. This was a condition that bonesetters could 
cure by m anipulation and Hey studied the pathology of the lesion by 
dissection, discovering displacements or tears of the menisci, and worked 
out a m ethod of reduction by gradual extension and sudden complete flexion 
of the joint. For Hey, the paradox was that the articulation was so stable 
that true dislocation was a rarity, ‘yet this jo in t is not unfrequently affected 
with an internal derangem ent of the com ponent parts, and that sometimes 
in consequence of trifling accidents. This disease is indeed, now and then, 
removed as suddenly as it is produced by the natural m otions of the jo in t 
w ithout surgical assistance . ..  I am not acquainted with any au thor who has 
described either the disease or its remedy43.’ (This is not true, and Hey must 
have known it was not true, for his own teacher, W illiam Bromfield (1713 
1792), a London surgeon, wrote in 1773, ‘I have seen a tem porary lameness 
happen from one of the sem ilunar cartilages within the jo in t of the knee 
having slipped out of its situation, the knee immediately becoming swelled 
and very p a in fu l. . .  while I was examining the jo in t the cartilage slipped into 
its place and the patient soon became easy.’ Bromfield had also removed 
loose bodies from the jo in t44.)

Hey thought this was due to some change in the condition of the cruciate 
ligaments altering the relationship between the femoral and tibial condyles, 
thus approaching the true pathology as nearly as G oldthw ait approached 
that of the invertebral disc in the early 20th century, when he thought in 
terms of interm ittent mechanical shifts in the lum bosacral joint. ‘Still,’ wrote 
Hey, ‘whatever may be thought of my theory, my practice proved successful, 
for the patient was immediately able to walk w ithout lameness, and on the 
third day after reduction she danced at a private ball.’

Sir Astley Cooper (1768-1841)45 was apprenticed to his uncle, William 
Cooper, senior surgeon at G uy’s Hospital, but was influenced more by Henry 
Cline at St Thom as’s and by John H unter and soon transferred to Cline. As 
a young man, he watched C hopart operating in Paris in 1792 during the 
Revolution. In 1800 he was on the staff of G uy’s. C ooper must have been 
an early skin grafter when, in 1817, for a young m an whose thum b he had
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am putated at the interphalangeal joint, he ‘cut off a healthy piece of 
integum ent from the am putated part and applied it to the piece of the stum p’, 
where he secured it with adhesive slips. It survived. His interest for us lies 
mainly in the field of vascular surgery and the treatm ent of com pound 
fractures. In 1817, though perhaps not the first, he ligated the abdom inal 
ao rta  for iliac aneurysm  (the patient died) and also m ost of the main vessels, 
thus influencing Valentine M ott, who was a postgraduate visitor from the 
new United States and a pupil at Guy's for six m onths in 1807, to  pioneer 
arterial surgery in America. C ooper used catgut long before Lister, though 
Galen had advised it for vessel ligature (in those who could not afford silk!) 
in 201 AD. The Lancet of 16 January  1824 reported his disarticulation of a 
hip; it was not the first, or even the first successful case and Cooper took 
his time (35 minutes, carefully tying the great vessels first). In typical Scottish 
rivalry, Syme repeated the procedure in Edinburgh in the same year, taking 
only one minute, but his patient had torrential haem orrhage and eventually 
died whereas C ooper’s patient convalesced happily in C ooper’s own country 
home. In com pound fractures, C ooper showed an advance on Sharpe 70 
years earlier; he tried to avoid the conventional am putation by applying lint, 
bandage and a splint and then leaving the limb absolutely undisturbed like 
Trueta. He ascribed the pathogenesis of nonunion of the neck of the femur 
to the poor blood-supply via the ligamentum teres, the tearing of the retinacula 
and the lack of apposition produced by muscle pull.

The brief-lived John Shaw (1792-1827) was a brilliant shooting-star of 
early British orthopaedics. He was surgeon to the Middlesex H ospital in 
London and lectured on anatom y at the ‘W indmill Street School’ behind 
Piccadilly Circus, built by William Hunter. In 1823 its director was Charles 
Bell and Shaw was Bell’s brother-in-law  and jun io r partner. His main interest 
lay in spinal deformities46. He distinguished between rickety and other 
curvatures and thought scoliosis was due to m uscular weakness. He rejected 
treatm ent by prolonged rest or suspension and went in for activity, friction, 
massage, exercises and elaborate machines, which, as related elsewhere 
(p. 247), could be employed during such everyday activities as piano-playing 
or carriage excursions and were an inspiration to Delpech in M ontpellier. 
Shaw was an enthusiastic advocate of Chessher’s ‘Hinckley collar’, which he 
adapted for his own purposes: ‘N o single m ethod of treatm ent is so effectual 
in counteracting or curing slight distortions of the spine as properly regulated 
exercises . . .  the child should be in the open air for at least three hours in 
the day, and while out be skipping about . . .  instead of walking sedately.’

Shaw w arned that lay therapists practising w ithout medical supervision 
failed to distinguish between lateral curvatures and caries. A sharp critic of 
uninformed m anipulators, he was one of a series of 19th century surgeons 
anxious to recover patients from the hands of the bonesetters, and some of 
his rem arks are still applicable to some aspects of m odern osteopathy and 
chiropractice; ‘The proposal to cure distortions by replacing vertebrae alleged 
to  be dislocated is founded on so m istaken a notion of the structure and 
physiology of the spine ...  that it scarcely deserves a serious refutation ... 
Happily, it is scarcely possible to  alter the position of a vertebra w ithout a 
degree of violence that is not likely to be used.’ In the context of the crude
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Figure 51 John  Shaw: engravings illustrative of a w ork on the nature and treatm ent 
of the d istortions to  which the spine and the bones of the chest are subject.

L ondon 1824

attem pts of charlatans (and, he might have added, some doctors) to  correct 
the kyphosis of P o tt’s disease by pressure, ‘If it were possible to push them 
in and out, the operation would certainly be fatal to the patient46.’ Bony 
ankylosis, even in angulation, was the desired outcome. He also, in an almost 
throwaway rem ark with an obvious bearing on poliomyelitis, said, ‘Certain 
paralytic affections of the muscles are sometimes so instantaneous that we 
must consider them as depending on a change which has suddenly taken 
place in the brain, o r spinal marrow, or in the nerves which supply the 
affected parts.’

True pathological observations on torn menisci began with John Reid 
(1808-1848) in Edinburgh. T h e  fibrous tissue connecting the outer margin
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of the external sem ilunar cartilage to the edge of the head of the tibia was 
torn  through in its anterior half, and the sem ilunar cartilage was found 
throw n inwards and backwards ...  the cartilage on the anterior part of the 
tibia, which had been exposed to the free m otion of the condyle of the femur, 
had become rough.’ Reid noted the development of fibrocartilaginous 
m etaplasia at the periphery of the torn  meniscus47.

By 1867, Bernard Edward Brodhurst (1822-1900) at St G eorge’s Hospital 
could report on 36 arthrotom ies of the knee for loose bodies of meniscal or 
other origin48.

In  his 1845 Traite des maladies des articulations, Amedee Bonnet of Lyons 
described the ease of experimental production of medial meniscus tears in 
the cadaver by external ro tation of the tibia with the knee flexed, also the 
possibility of reduction of the displaced fragment by m anipulation.

Peltier49 points out that, in England in the middle half of the 19th century, 
before Listerism, while operation was largely avoided because of the fear of 
sepsis, it was difficult to distinguish between internal derangem ent and 
tuberculosis o r other chronic infections, and this was unfortunate as the 
treatm ent of the two conditions was entirely opposite: the unoperated 
meniscal tears would languish with im m obilization while m anipulated or 
operated jo in t infections would suffer harm , so that doctors and bonesetters 
probably both created iatrogenic disability. After Lister’s innovation, Thomas 
Annandale at the Edinburgh Royal Infirm ary began to open knees for 
mechanical troubles and sutured detached menisci back in place50. O n 16 
Novem ber 1883, he operated on a m iner with an internal derangement, 
‘having decided that the case was one of displaced sem ilunar cartilage and 
not likely to be cured by ordinary treatm ent.’ Through an incision at the 
inner side of the jo in t he found the medial meniscus completely separated 
from its anterior attachm ent and sewed it back in place. The patient was 
back in the pit in two m onths51. In 1884, he operated on three further cases. 
M argary of Turin, very active in operative orthopaedics in Italy in the late 
19th century, was removing menisci by 188252, and Germ an surgeons did not lag 
behind53-54. Robert Jones, in 1909, reported no less than 500 operations 
for knee derangem ent55. Argument whether to remove the whole meniscus 
or only the displaced part was rife well before the end of W orld W ar I.

A group of men concerned with the physiopathology of bone includes 
Havers (discussed at p. 72), John Belchier (1706-1785) of G uy’s Hospital, 
famous for his observations on the m adder staining of growing bone (p. 260), 
and two Scots -  Redfern and Goodsir.

John Goodsir (1814-1867), one of Syme’s dressers and curator of the 
museum at the Royal College of Surgeons in Edinburgh in 1841-44, described 
the osteogenic activities of certain ‘corpuscles’ in a soft hyaline membrane 
within the bone in the Anatomical and Pathological Observations published 
by his brother in London in 1845. (It was not until 1867 that Segenbauer 
called these osteoblasts.) This im portant observation of the contribution of 
cellular function to tissue elaboration was acknowledged by Virchow, who 
dedicated his epochal Die Cellularpathologie of 1858 to Goodsir, calling the 
uncalcified soft com ponent of bone ‘osteoid’ and linking this with cartilage, 
connective tissue and formed bone.
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G oodsir’s essay, in his Observations on the Structure and Economy o f Bone 
is elegant and acute; yet he was an adherent of the school that conceded the 
periosteum no bone-forming properties. It was because G oodsir could study 
ossification with the microscope, as H unter could not, that he discovered 
ossification to be a cellular process in the linings of the Haversian systems, 
and not just an arteriolar deposition as H unter had thought. Absorption 
was also cellular, and not lymphatic. He focussed (in both senses) on the 
role of the corpuscles and found an analogy with the cellular form ation of 
the spicules of sponge skeletons and their stress-related arrangem ent. He 
also noted, in 1842, that in diseased jo in ts the articular cartilage was invaded 
and destroyed both  from the periphery, i.e. by synovial pannus, and 
subchondrally from the underlying bone56.

One is repeatedly struck by the work done on bone in Scotland, and by 
the way it was followed up in successive generations, perhaps because the 
profession was m ore closely knit in a smaller community. Thom as Annandale, 
already mentioned, was an anatom ist a t Edinburgh under Goodsir, became 
house surgeon to  the Royal Infirmary, and succeeded Lister as Professor of 
Clinical Surgery in 1877. G oodsir himself had been interested in the screw- 
home mechanism of extension of the knee described by Meyer of Zurich 
around 1859, and thought that the menisci helped to produce an exact fit. 
Another Edinburgh man, W Scott Long, wrote his M D  thesis in 1886 on 
internal derangem ent of the knee, noting the essential role of ro tation  in 
producing tears of the menisci, and which type of ro tation  tore which 
meniscus. We have seen that the growth of operation for this condition was 
exponential. In 1889, at St G eorge’s Hospital, HW  Allingham collected 19 
cases; in 1900, also at St George’s, Sir William Bennett reported 53 personal 
operations; and in 1912 A M  M artin  of Newcastle reported a series of 509 
operations57.

Peter Redfern (1821-1912) was another student of G oodsir’s. He was, first, 
professor of anatom y and physiology at Aberdeen, and later professor of 
anatom y at Q ueen’s University, Belfast. He showed in anim al experiments 
that breaches in articular cartilage either remained patent or were excellently 
healed by fibrous tissue, but were never repaired by the same substance, and 
that there was little reaction beyond the edges of the injury; also that cartilage 
cells are very susceptible to pressure and rapidly die. The fibrous healing 
process was activated by softening of the matrix, release of cell nuclei and 
fibre form ation within the m atrix or by elongation of the nuclei. Lost or 
damaged cartilage was never replaced by the original tissue, only by fibrous 
tissue: ‘Such a process has peculiar interest as occurring in a tissue which 
has no blood-vessels and in which, therefore, the reparative m aterial is 
furnished by transform ation of its own substance, not by exudation from the 
blood.’58

To complete the catalogue of Scottish achievement -  or at least to arrest 
it a t this point -  for Lister is still to come, and Macewen was also a pupil 
of G oodsir’s -  we m ust now discuss James Syme.

Syme (1799-1870), Edinburgh born, was professor of surgery in that city 
from 1833 until his death*, with a brief interlude in 1847 when he occupied

* H aving paid his elderly predecessor an annuity  to resign.
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Liston’s vacant chair at University College Hospital in London. At the height 
of his powers he was probably the leading surgeon in Europe. Hugh Owen 
Thom as was one of his students; the future Lord Lister was his assistant 
and m arried his daughter. In 1825 he resected a tuberculous shoulder with 
sinuses in a woman of 39, who did well, and seems to have been influenced 
in this by the French surgeon, M oreau, who had been advocating excision 
in place of am putation tow ards the end of the 18th century. Syme’s Treatise 
on the excision o f diseased joints, published in Edinburgh in 1831, referred 
to 14 elbow resections at a time when infective arthritis often occasioned 
sacrifice of the limb, and when am putation, ‘though a measure very 
disagreeable to both patient and surgeon, has been regarded as the only safe 
and efficient means for removing diseased jo in ts which did not adm it of 
recovery.’

S 't'C  d g d tk iX .
S i&

Figure 52 Jam es Syme (1799-1870)
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He was, of course, speaking of the tumor albus or white swelling, ‘the 
precise seat and nature of which has not yet been satisfactorily ascertained.’ 
While stressing the im portance of rest and splintage and supporting the 
general health, he opened cold abscesses when necessary and noted that 
‘though the use of the red-hot iron was introduced by myself, I have never 
been prevented from employing it by prejudice on the part of the patients.’ 
Because the disease was usually secondarily infected and might destroy the 
patient, am putation  was commonly performed, but Syme now proposed the 
m oderate alternative of excision. This was not original. Besides M oreau, it 
had been performed by Charles White of M anchester in 1768 and by Henry 
Park of Liverpool in 1783. W hite had been a student with H unter at the 
Covent G arden school; his patient was a boy of 14 with osteomyelitis of the 
upper hum erus and W hite’s excision of several inches left a very serviceable 
limb. He reported the case to the Royal Society in 1769. Park  gave an 
account of his ‘new m ethod of treating diseases of the jo in ts of the knee and 
elbow’ in a letter to Pott, T h e  resource I mean is the total extirpation o f the 
articulation . . .  with the whole, or as much as possible, of the capsular 
ligament; thereby obtaining a cure by means of Callus or by uniting the 
femur and tibia when practised on the knee; and the humerus, radius and 
ulna, when at the elbow, into one bone, w ithout any movable articulation.’ 

It is clear that Park’s operations were carefully designed and contoured 
to  leave a solid fusion, whereas the later excisionists often left a mobile 
pseudarthrosis: tha t was certainly the result when Larrey performed excision 
for fresh gunshot wounds in N apoleon’s Grande Armee. Park had hesitated 
because of the risk of injury to the great vessels and of suppuration, doubts 
as to sound ankylosis and the subsequent usefulness of the limb, and the 
uncertainty of removing the whole of the carious disease and hence of 
recurrence. But, after some cadaver trials, he resected a tuberculous knee- 
joint, not quite ankylosed at right angles, in a Scottish sailor and the jo in t 
was straight and solid enough for the patient to return to sea after six 
months, and to be shipwrecked and eventually drowned in the Mersey. This 
was exactly 100 years before Eduard Albert (1841-1900), of Vienna, usually 
considered the father of arthrodesis, did his first operation: ‘I have tried the 
idea of making paralysed legs, especially those incapable of bearing weight 
due to poliomyelitis, m ore usable and more independent of appliances by 
artificial ankylosis.’

To return to  Syme: ‘I have cut out 14 elbow joints and the operation had 
been performed three times by other practitioners; of all these 17 cases, only 
two term inated fatally. The result of 17 am putations in similarly unfavourable 
constitutions would not be so satisfactory.’ This last was an understatem ent 
for the period, when the m ortality for am putation was at least 50 per cent. 
Syme’s operation left a rem arkably useful limb.

In 1842, Syme described the am putation at the ankle that bears his nam e59. 
His first case was a lass of 16 with a chronic, probably tuberculous, infection 
of the hindfoot, too extensive for a C hopart’s am putation, which he 
had otherwise found very satisfactory. ‘It would have been necessary, in 
accordance with ordinary practice, to remove the leg below the knee, but as 
the ankle-joint seemed to be sound, I resolved to perform disarticulation
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there.’ This was a true disarticulation plus removal of the malleoli (the 
juxtarticular section of the tibia was introduced later by others; thus the 
original Syme’s am putation was not that practised today, though he noted 
that, if the tibiotarsal rather than the subtaloid jo in t were diseased, ‘it would 
be easy to remove all of the bone that is essential for recovery by sawing off 
a slice from the articulating extremities of the tibia and fibula.’ The patient 
did well -  ‘any degree of pressure can be borne by the stum p’ -  and Syme 
thought it could replace higher am putations for certain diseases and injuries 
of the foot, particularly com pound dislocations or caries of the talus. In its 
later form, Syme’s am putation was frequently performed in the American 
Civil W ar (p. 424) and in the two world wars, especially in the British and 
C anadian armies (the Americans were not enthusiastic) to the extent that 
the great C anadian orthopaedist, R 1 Harris, wrote in 1944: ‘This is the most 
useful of all am putations of the lower extremity because of the perfection of 
its weight-bearing properties60.’ Some limb-makers have been prejudiced 
against it, however, and this has discouraged some surgeons; and it is not 
the easiest operation to do well.

We may just look ahead to  Hugh Owen Thom as’s reaction to excision. With 
typical extremism, he recognized no halfway house between conservatism and 
am putation: ‘If these cases do well after excision, they would have done well 
w ithout it; and, if not, am putation  is better. We have resources at our service 
which enable safe and simple treatm ent to gain better results than high 
operative skill.’ These resources, available to Thom as and no t to  Syme 30 
years earlier, took the form of a precision of early diagnosis, of splintage 
applied with a relentless efficiency unknown to preceding generations of 
surgeons, and an insistence on a diagnosis of recovery. Thom as (see p. 115) 
condemned and abandoned every meddlesome practice of local interference 
with the diseased joint.

Robert Liston (1794-1847) was Syme’s cousin, trained at the Edinburgh 
Royal Infirm ary and St Bartholom ew ’s in London. W ith Syme, he founded 
a school of anatom y and surgery which lasted for five years and ended in a 
quarrel and separation. A jealous surgical staff denied him appointm ent to 
the Edinburgh Royal Infirm ary until 1827. In 1833 he was defeated by Syme 
for the C hair of Clinical Surgery, but in the following year gained the chair 
at University College H ospital in London, where, in 1846, he did the first 
m ajor operation under ether, a thigh am putation, m aking the famous remark: 
‘Gentlemen, this Yankee dodge beats mesmerism hollow!’ -  a reference to 
contem porary efforts by Elliotson to introduce hypnosis for surgical p ro 
cedures at that same hospital. L iston was an impressively tall, handsom e 
and powerful man. His long lateral splint was the standard treatm ent for 
femoral fractures for nearly a hundred years. It was L iston’s prem ature death 
that led Syme to replace him in the London chair, only to return to Edinburgh 
after a few months.

Sir Benjamin Brodie (1786-1862) was a student at the W indmill Street 
school, surgeon to St G eorge’s at 24 (at a later date than Hunter) and a 
national figure. He was also a friend of the Thom as family and therefore a 
formative influence on Hugh Owen Thomas. His book, On the diseases o f  
joints, was first published in 1819 and editions followed until 1850; it must
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Figure 53 Benjamin Brodie (1786-1862)

have been an im portant source of reference until well beyond the mid-century 
and m ade a valuable contribution in stressing the constitutional aspects of 
tuberculosis -  still referred to as scrofulous -  joints. ‘The disease is always 
indicative of defective bodily powers and whatever tends to their further 
depression is injurious.’

Brodie condem ned bleeding, leeching and other interference as mischievous, 
and valued country or seaside air and a good diet. (The notions which had 
to be unlearned were such useless and irritating procedures as the production 
of an issue, or sinus, with caustic; but Brodie still believed it helped a painful
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tuberculous hip to  apply a blister or run a seton through the groin.) W hat 
counted was rest. ‘Although different diseases of join ts may require different 
modes of treatm ent, there is one rule equally applicable to all of them: the 
diseased jo in t m ust be kept in a state of absolute and complete repose.’ 
A rthrotom y of a septic jo in t was ineffective and dangerous. Brodie’s splints 
were not very efficient and he did not specifically describe a diagnosis of 
recovery, but he realized that m ost cases could not recover w ithout ankylosis 
and emphasized the im portance of sound fusion, of fusion in good position 
and of continued protection of the ankylosis. He also m ade Thom as’s own 
comment: that the prognosis for saving the limb was largely determ ined by 
social class, usually possible in the rich, rarely in the poor, for whom 
am putation might well be done sooner than later to perm it earlier return to 
work. He always bore in m ind that the fate of the patient was determ ined 
m ore by the systemic than by the local m anifestations of the disease. It is 
interesting that Brodie nowhere refers to Syme’s practice of excision, perhaps 
an instance of the antipathy between Edinburgh and London.

In 1832, Brodie described the chronic bone abscess know n by his nam e61. 
His first case was a m an of 24 who had recurrent sym ptom s above the ankle 
and requested am putation, but when Brodie examined the specimen he found 
a pus-filled cavity: ‘It is evident that if the exact nature of the disease had 
been understood, and the bone had been perforated with a trephine ...  a 
cure would probably have been effected w ithout the loss of the limb and 
with little or no danger to the patient’s life’ -  poignant words since the young 
man died of haem orrhage and sepsis on the fifth day, whereas Brodie was 
now able to trephine and  cure two other similar cases. He recognised the 
association of arthritis with gonorrhea; also that some cases of hip disease 
in children never suppurated and healed with excellent function: these must 
have been either transient synovitis o r Perthes’ disease.

John Hilton (1807-1876) was an anatom ist and then a surgeon at G uy’s 
Hospital. His famous book, Rest and Pain, was based on lectures given at 
the Royal College of Surgeons in 1862. F or him, it was ‘Pain the m onitor 
and Rest the cure.’ Dissection had shown him that join ts were supplied by 
branches of the nerves to their m otor muscles, hence the fixed flexion of 
diseased joints. H ilton used extensive splintage over extensive periods, up to 
three years for a tuberculous hip (at a time when three m onths was the 
maximum stay the poor were allowed in public hospitals!) He minimized the 
constitutional aspects and was m ore aware than Brodie of the local indices 
of activity: limp, tenderness, warm th and spasm, and felt that the longest 
im m obilization did not tend to ankylosis. ‘The surgeon will be compelled to 
adm it tha t he has no power to repair directly any injury ...  it is the 
prerogative of N ature  alone to re p a ir ...  his chief duty consists of ascertaining 
and removing those impediments which thw art the effort of N ature.’

Sir James Paget (1814-1899), first a surgical apprentice a t the East Anglian 
seaside town of Y arm outh, became surgeon to  St Bartholom ew ’s Hospital 
in London and an outstanding clinician and lecturer. In his Clinical Lectures 
and Essays of 1875 he warned his readers tha t few were likely to practise 
w ithout a bonesetter for a rival, and that they should im itate the good and 
avoid the bad of these practitioners. ‘W ithout doubt, their remedy, rough as
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Figure 54 John H ilton (1807-1876)

it is, is often real. Yours may be as real with much less violence.’ Like his 
predecessors, Paget found it difficult to assess the m om ent when rest, from 
having been beneficial, became injurious, for overlong rest stiffened and 
dam aged joints. O vercaution risked loss of time, yet rashness risked recur
rence; like H ilton and Brodie, he relied mainly on the tem perature of the 
part. He operated only when essential and personally supervised every detail 
of dressing and splintage. In 1877 he gave the first description of what he 
thought a rare disease of bone, one he labelled ‘osteitis deform ans’, but which 
is usually eponym ous62. He noted the increasing deformities and head size 
and the incidence of sarcom a (and, in a footnote of a few lines, refers to a
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similar a ttitude in ‘a rare form of what I suppose to be general chronic 
rheum atic arthritis of the spine involving its articulations with the ribs, 
causing stiffness and bending but w ithout deformity of head or limbs, 
obviously ankylosing spondylitis.)

In his Lectures on Surgical Pathology of 185363, he quotes a case of 
H ilton’s with compression of the median nerve after a fracture of the lower 
radius, a severe carpal tunnel syndrome, and in 1891 he described the 
condition subsequently known as Schlatter’s disease of the tibial tuberosity 
as a ‘periostitis’ due to strain in young persons given to athletic pursuits, 
who got well of themselves. Incidentally, Paget had little sym pathy with the 
mollycoddling school: ‘So many of the injuries of which I have spoken occur 
in athletic sports that I may be expected to write urgent protests and even 
claims for some sort of legislation. I am not disposed to do anything of the 
kind. The advantages, both m oral and muscular, of free and self-managed 
games in our schools are im m easurably greater than  the disadvantages of 
the occasional damages done in them .’

Paget was fascinated by reparative osteogenesis. In one of his lectures on 
surgical pathology to the Royal College of Surgeons in London around 1850, 
he said that no other example of repair presented so many features of interest 
and referred to ‘the abundant illustrations of the general principles of recovery 
present in every stage of the process, or the perfect evidence of design which 
it displays -  design that seems unlimited . . .  in the way it is adapted  to all 
the possible diversities of accident.’ In 1854, he gave an account of the clinical 
and pathological features of giant-cell tum our of bone and also described 
the process of fracture healing in general agreement with D upuytren (p. 258), 
distinguishing between the essential or definitive callus between the bone- 
ends and the circumferential callus which could be and was dispensed with. 
Paget had also suggested the possibility of prim ary union of severed nerve 
trunks after end-to-end apposition with restoration of function in two weeks! 
Obviously because of ignorance of the distinction between protopathic and 
epicritic sensation and of nerve overlap; but he also believed in secondary 
healing, as in tendons, with recovery, if any, in no less than a year.

Paget was also interested in congenital pseudarthrosis of the tibia and 
describes three cases64. One was a 5-m onth-old girl, whom he splinted, and 
who had ivory pegs inserted (in Australia) at the age of two. At three-and- 
a-half there was no union, and when Paget next saw her, at age 30, she had 
been am putated and preferred to be so. The second case was a baby just 
walking, after a fall, with nonunion after splintage, excision and wiring, also 
am putated. The third case was one of congenital bowing, broken by a 
bonesetter at age three and ununited despite excision and wiring, also 
am putated. Paget saw that this was not fragilitas ossium because only one 
bone was involved and the fractures of fragilitas always united, nor did it 
resemble rickets or syphilis. He wondered w hether it was like the ‘osteitis 
deform ans’ described by Czerny in Vienna in I87365, though Paget had 
coined th is term himself in 1877 before seeing Czerny’s paper.

V Joseph~Lister)l827-1912) must be mentioned here because his application, 
first of antisepsis and then of asepsis, made him the father of safe surgery, 
and ma3e it possible for orthopaedic surgery to evolve irom  'm etnods of
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adventure’, bound to be ill-fated in many cases, into an enorm ous expansion 
tit sate elective technique. All this was correlated with the work of Koch and 
P astem  on the germ theory of infection.

Lister was not a Scot, though later much associated with Scotland. It must 
have been im portant that his father was a distinguished am ateur microscopist. 
He began as a student a t University College H ospital in London in 1844 at 
age 17, had smallpox and a nervous breakdow n, attended the first operation 
under ether by Liston in December 1846, and graduated in 1852. He visited 
Syme at Edinburgh, was impressed with the surgical facilities there, became 
Syme’s house surgeon in 1853, m arried his daughter, and was appointed 
assistant surgeon to the Royal Infirmary in 1854. There, in loco parentis to 
Syme’s dressers, he must have been well known to the student Hugh Owen 
Thom as, who was well acquainted with Listerian antisepsis from its earliest 
days, casually accepting its central tenet of asepsis as consistent with his own 
cossetting of natural process while others continued to drench wounds with 
powerful chemicals. Later, Lister became Regius Professor at Glasgow, and 
in 1877 returned to London as surgeon and professor at King’s College 
Hospital.

Lister m ade his first application of carbolic acid to a com pound fracture 
on 12th August 1865: it was in the form of creosote and the patient was a 
girl ot 11 with a fractured tibia. It was not published in the Lancet until 16th 
M arch 1867: ‘O n a new m ethod of treating C om pound Fracture, Abscess, 
etc., with observations of the conditions of suppuration66.’ He was able to 
say: ‘Since the antiseptic treatm ent .. .  wounds and abscesses no longer 
poison the atm osphere ...  my wards, though in o ther respects under precisely 
the same conditions as before, have completely changed their character, so 
that during the last nine m onths not a single case of pyaemia, hospital 
gangrene or erysipelas has occurred in them.’* How did this arrive? It was 
because Lister came to  appreciate the role of bacterial infection in pliraller 
with Pasteur. ‘It occurred to  me that if, in a com pound fracture, before 
decom position of the blood set in, a m aterial were applied to  the wound 
which, though it might allow the gases of the air to penetrate, would destroy 
its living germs, all evil consequences m ight be averted. For this purpose I 
selected carbolic acid.’ Again, ‘The disastrous effects of com pound fractures 
as com pared with the freedom from all danger of simple fractures, evidently 
depends essentially on the fact that in the former the blood effused around 
the fragments, being in com m unication with the external air through a 
wound undergoing decom position . . .  produces more or less death of tissue 
and suppuration ...  we know now, thanks to the beautiful researches of 
Pasteur, tha t the active agents are not the gaseous elements in the air, but 
m inute living organism s suspended in it.’

When Lister arrived at the Edinburgh Infirmary in 1854 the am putation 
m ortality was 43 per cent; later, that part~ot the m ortality due to mtection 
fell alm ost to zero. He first introduced his spray in 18/1, ana abandoned it

* This was partly  because he resolutely refused to  accept the over-crowding of
patients.
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for asepsis in 1887, even regretting his earlier endeavours. Antisepsis met 
with an enthusiastic reception in France and Germ any, vituperation at home, 
but tha t is about par for the course.

Taking only his orthopaedic work, it is relevant tha t he developed (but 
did not invent) the sterile absorbable catgut ligature. In 1862 he contributed 
the chapter on am putations to Holmes's System o f Surgery, reviewing the 
subject from H ippocrates to Larrey, including M orel’s ‘invention’ of the 
tourniquet in 1674 (Pare had used it a century earlier). His original 
contributions were am putation through the knee and the use of an abdom inal 
tourniquet for disarticulation at the hip (though it seems that Joseph Pancoast 
in the USA may have done this in 1860). Before Esmarch, he had obtained 
a bloodless field by elevation of the lim b67, and he was an excisionist in a 
mild way, reporting excision of the tuberculous wrist68. In 1876, Lister 
witnessed the performance of resection of a tuberculous hip at the In ter
national Medical Congress in Philadelphia, saying that this alone would 
have been sufficient reward for crossing the Atlantic.

His orthopaedic operations were num erous, and regarded by some as 
adventurous. In 1868 he operated tor a recent fracture ol the Icmoral neck, 
freshening the surfaces (there was haem orrhage, he had to use a carbolic 
pack, but the result was successful). In the same year he did a menisectomy. 
In 1873 he wired a fractured olecranon, and in 1877 a patella, creating a 
Furore by his audacity in converting a closed fracture into an open one, albeit 
tem porarily, though he had been anticipated by Cooper in the USA in 
186169. He reported 7 cases of patellar wiring in 1883-4. A leading London 
surgeon said, of his first case: ‘W hen this poor fellow dies, it is proper that 
someone should proceed against tha t m an for malpractice.’

Lister was m ade a baronet in 1883. It is a truism that he made m odern 
operative orthopaedic surgery possible. This does not mean that we may 
saddle him with responsibility for the excesses that have followed, mitigated 
as these may be by the discovery of antibiotics. In this latter context, it is 
fascinating, and little known, that in his later years Lister made a trial o f 
the Penicillium mould, applied directly to wounds, in his w ards at King’s 
College Hospital.

If iSTemptmg to' portray the course of orthopaedics in England during 
the latter half of the 19th century as a development coincident in time, but 
not in geography or philosophy, conducted by William John Little (1810 
1894) and his disciples at the orthopaedic hospital he founded in London, 
and by Hugh Owen Thom as, who had no hospital and no disciples, except 
for Robert Jones in later life, in Liverpool. This portrayal is not entirely 
justified by fact, for there was much work proceeding elsewhere, but it affords 
a useful basis for discussion. Little was relatively famous and accepted; he 
was at the centre of things and in orthopaedics his fame rested initially on 
operative methods, the in troduction  of subcutaneous tenotom y into Britain. 
Thom as was geographically as well as psychologically eccentric, isolated in 
both senses, never accepted in the profession -  though this was largely a 
self-exclusion -  and with a convinced opposition to operative ‘m ethods of 
adventure’, not because he could not operate -  he was skilled and enterprising 
when necessary and introduced the massive transverse exsection of the
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secondarily infected tuberculous hip that G irdlestone was to develop in the 
next century as the basis of his pseudarthrosis -  but because he would not, 
preferring to act with and not against Nature.

Hugh Owen Thomas (1834-1891)

‘Nature by herself determines all diseases and is herself efficient against all o f 
them.’ Sydenham
‘Nature can be subdued only by obeying, that is, by knowing i t ’ Thom as

If not the father, Thom as is the grandfather of British orthopaedics, 
counting Robert Jones as the proxim ate parent. This is fair, since Thom as 
trained Jones, while Jones m ade Thom as’s principles acceptable to  the 
profession where his combative senior had been unable to do so.

Figure 55 H ugh Owen T hom as (1834-1891)
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Thom as must be seen as a giant, one of the im m ortal triad whose other 
members are Jean-A ndre Venel and Jacques-M athieu Delpech. But this is a 
retrospective appraisal; he was not seen so in his own time; he was hardly 
seen at all in his own country. O thers who were famous in their own time 
are often now forgotten; Thom as, who was not famous, has become so over 
the years, as a m ountain looms larger in the distance.

W hy was this so? Largely, it was because of his peculiar temperament. 
The fourth generation scion of a line of Welsh bonesetters, the son of an 
unqualified practitioner who had settled and prospered in Liverpool against 
the venom ous opposition of the doctors, even the possession of a regular 
medical qualification and an unparalleled orthopaedic experience never 
abolished the defensiveness which was manifested in bitter attacks on those, 
however eminent, who denied his certainty tha t his principles were right. 
Such a polemic tem per could never gain popularity am ong the suave; if he 
was excluded, it was a self-exclusion; and yet, in the busy west coast port, 
he was linked across the Atlantic with like-minded solitaries: Louis Bauer, 
John Ridlon, Pendleton, G ibney and others, men who came to Britain either 
specifically to  meet Thom as or because Liverpool was conveniently where 
they disem barked before going on to London. Even patients came from 
America and returned there. Let Ridlon speak (it is 18S7);

‘Thom as seemed to me to feel keenly . . .  tha t he was ostracised profession- 
ally, and this appeared to be true. I visited Macewen in Glasgow, William 
AT3ms in London -  the most well-known orthopaedic surgeon of his 
time -  Chance of the City O rthopaedic Hospital, Noble Smith, successor 
to Chance, H ow ard M arsh, M uirhead Little and many others, and not 
one of them had a kind word to  say of Thomas. But I was able to com pare 
their work with his. One could gain more useful knowledge following 
Thom as round for an hour than anyone else in G reat Britain for months.
... He insisted on right principles, not on this or that mechanical appliance, 
and~~the soundness of his teaching is substantiated by the verdict ot 
exnerience and tim e7°.’
Thom as was an apostle of rest in the m anagem ent of jo in t disease, at that 

time largely tuberculous. In his copy of H ilton’s Rest and Pain he had 
underlined this passage;

‘It will be well if the surgeon can fix his memory ...  the physiological tru th  
that N ature has a constant tendency to repair the injuries to which her 
structures have been subjected, and that the reparative power becomes 
more conspicuous when the disturbing cause has been removed.’
Hence his insistence on rest -  ‘enforced, uninterrupted and prolonged.’ 

Hence his dismay at the frequent performance of am putation and excision, 
his abhorrence of m ethods of adventure whose main indication was 
impatience. Here he was totally identified with Sydenham in insisting on the 
im portance of unhindered natural process.

Thom as separated violently from his father’s practice in 1859, soon after 
the Medical Registration Act imperilled collaboration with an unqualified 
man, and removed to 11, Nelson Street, retaining a house in H ardy Street 
for eight patients which was the sum of his hospital practice for his entire 
life. He had his w orkshops and exam ination room s in his own home and
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Figure 56 Fleury’s po rtra it of H ugh Owen Thom as. R eproduced with permission 
from the C ura to r of the N ational P ortra it Gallery

began his rounds at five or six in the morning, driving a phaeton of his own 
construction, a sailor’s cap always pulled down over a damaged eye, a 
cigarette constantly in his m outh. Then he had a hurried breakfast at eight, 
consulted till two, visited again, operated at H ardy Street (which might 
include a mastectomy, oophorectom y or lithotomy), did an evening surgery, 
and often spent half the night working on his splints or writing his books. 
He never left home for o ther than professional purposes and never took a 
holiday. An average week included some 20 m ajor fractures, several com 
pound, several cases of intestinal obstruction (managed conservatively with 
m orphia) and m any cases of jo in t disease and deformity, all in addition to
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an enorm ous general medical and surgical practice; perhaps 80 outpatients 
daily and as many home visits, all treated by Thom as himself and supervised 
in every detail. Sunday was the Tree day’, when hundreds of patients from 
the country around besieged Nelson Street.*

I'homas was often thought -  and is still sometimes thought -  to have been 
an unqualified bonesetter like his father, because he was isolated, was never 
on the staff of a hospital and never used his degrees. He had been apprenticed 
to a general practitioner uncle in Wales, a friend of Brodie’s, and was then 
a medical student at Edinburgh with his brothers, a dresser to Syme when 
Lister was his house surgeon, but influenced mainly by Hughes Bennett, 
professor of medicine, an outspoken man, sharp in diagnosis, intolerant of 
meddling. He then spent a year at University College Hospital in London, 
attended H ilton’s lectures, and spent a short time in Paris studying operations 
for bladder stone which he always liked to perform. He attended only three 
or four medical meetings in his life, and the British M edical Association, 
meeting in Liverpool m 1883, had to visit his house, where, in 30 children 
with hip disease, ‘the limb had been brought down straight and the children 
looked well and happy, though some had been in as bad a condition as 
could well have been conceived’, and in whom, though scarred with the 
sinuses of tuberculosis, there was an astonishing freedom of movement when 
Thom as removed the splints after years of fixation. He was not interested in 
the pathology of the conditions he treated and openly expressed his 
indifference to differential d iagnosis, concerned only with sym ptom s and 
signs and"their response to rest.

A feature of his practice consisted of sailors returning from the ends of 
the earth with old ununited or m alunited fractures or unreduced shoulder 
or elbow dislocations, the shoulder reductions performed by traction through 
a padded ring fixed to a chair w ithout anaesthesia, the forces of up to ten 
men brought in from the street, timed at three minutes for a m onth-old 
displacement with a minute added for every subsequent m onth. He had an 
amiable habit of succeeding where his colleagues had failed, and telling them 
so.. ’

Thom as wrote freely and uninhibitedly, dogm atic and dam ning as required, 
but his books were published locally and largely unread. In 1867 he published 
a m ethod of wiring the mandible allowing daily tightening to preserve 
coaptation. Although not the first of his Contributions to Medicine and 
Surgery, his volume on Intestinal Disease and Obstruction in 1883 clearly 
establishes his orthopaedic principles. Diagnosis is unim portant, because

* ft m ay be difficult for present-day orthopaedic surgeons in the west to  envisage 
such conditions. Yet they still exist in the T hird W orld; and only 40 years ago, in a 
London suburb where no orthopaedist had practised before, the present w riter many 
times struggled singlehanded with clinics of 150 o r m ore patients -  and twice as 
m any after retirem ent to Africa. T hom as’s secret lay in econom y of effort, im m ediate 
accurate diagnosis and the essential precise minim um  of treatm ent. The present 
writer som etimes found it useful to  rem ove the patient’s chair; later, he rem oved his 
own chair.
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sym ptom s and treatm ent are always much the same. The irritated or 
obstructed or paralysed bowel m ust not be coerced with purges or enemas, 
but rested by starvation and opium in a long-draw n-out battle which might 
last for weeks. Robert Jones: ‘As a boy of 17 or 18 I used to go to different 
quarters of the town arm ed with a hypodermic syringe . . .  some who 
recovered were so bad that no surgeon of today would do m ore than rapidly 
make an artificial anus as last resort . . .  we should despair of their recovery, 
yet a large proportion  of such cases lived. By following them we became 
conversant with the natural resolution of obstruction, before Thom as 
probably never seen.’ And Thomas, ‘In the treatm ent of this case 45 grains 
of m orphia were consum ed and treatm ent extended over 32 days. Altogether 
100 visits were made (my italics, author). M ost of the m orning and evening 
visits were made by my nephew, M r R Jones, who very efficiently assisted 
me.’

In one case he trocared the bowel 40 times, as often as five times a 
day. Thom as was aware that m any of these patients were suffering from 
appendicitis (typhlitis then) and his treatm ent was a rem arkable anticipation 
of the expectant regime laid down by O chsner in 1913 for late cases. ‘Diseased 
localities cannot respond to  the physiological stimulus of remedies.’ We may 
think that we can do better than this now, but Thom as agreed with Horace 
that N ature will return even though we expel her with a pitchfork. It was 
not tha t he could not or did not perform laparotom y or operate on the 
bowel; he could and did, but his natural and family bias and the conservatism 
adopted in his overwhelmingly orthopaedic practice inclined him to absten
tion. ‘It is better to do nothing if we are in ignorance, either of what we do, 
or of the tra in  of consequences tha t follows what we elect to do. To enable 
us to judge of the value of any innovation in treatm ent it is essential to see, 
first, what course the disease would run if not interfered with and, second, 
the success attendant upon previous m ethods of treatm ent.’ We need to 
know the natural history of untreated disease, and this knowledge is largely 
denied us today.

In a pendant to this book, The Collegian o f 1666 and the Collegians o f  
1865, or What is Recognised Treatment? (where the collegian of 1666 was 
Sydenham) Thom as indignantly refuted the claim of Treves of the London 
H ospital and others that his m ethod was already standard. He conceded 
that an operation, ‘wanted or no t’, at least put an end to noxious medication; 
and ‘N ature always operates late’, i.e. a spontaneous faecal fistula was always 
possible. One feels tha t he knew he was wrong in opposing urgent surgery 
for strangulation; but he also knew that m any patients died because the 
surgeon did not know how to deal with the postoperative ileus and flogged 
the bowel to  collapse. W hen he admits that ‘we have not yet come to a 
remedy for every disease’, this may be taken as a hint that m odern specific 
therapy has supplanted Thom as’s principles. It has not; and when it fails, 
patient and surgeon are flung back into the primitive conditions that govern 
disease and injury.

In The Principles o f Treatment o f Diseased Joints, Thom as laid down the 
foundations of orthopaedic practice, defining for the first time the terms 
‘sound’ and ‘unsound’, soundness being the ability to move the jo in t freely
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without exciting the last reflex muscle spasm. He defined true and false 
ankylosis and the position of function should ankylosis develop, and practical 
avoidable defect or deformity. He laid down as a test of recovery that the 
jo in t could deviate increasingly from the position of fixation after release 
from the splintage of the acute phase, w ithout return of spasm.

Com plem entary to this, sound fixed deformities were to be rendered 
unsound and kept so until correction was obtained; m ost deformities could 
be corrected without recourse to  tenotomy. (The present writer recalls being 
shown by the late E P Brockman many years ago how almost any deformity 
of the wrist can be corrected by serial plasters.) ‘Eccentric forms tha t cannot 
be altered in the dead body w ithout rupture of fracture can, during life, be 
altered by mechanical influences as time and physiological action commode 
the part to the direction of the employed force’, an independent anticipation 
of W olff’s Law on the relation between form and function.

To diagnose early cases of hip disease, he devised his famous test to reveal 
concealed flexion by first eliminating lum bar lordosis: the earliest diagnostic 
sign, a quantitative as well as qualitative index, applicable to  bilateral disease, 
negative in hysteria and C harcot’s arthropathy, valuable as a test of recovery. 
If jo in t disease ended in ankylosis, this was never due to immobilization, 
however protracted, but to destruction of jo in t com ponents by the inflam
mation; then it was unavoidable, even desirable. ‘O ther surgeons made the 
mistake of supposing the muscles able but obstinate, whereas their actual 
condition was that they were unwilling, being cognisant of the disease in the 
jo in t and of the dam age that might accrue if they relaxed their intelligent 
control. No m atter what the cause of prim ary disease in a jo in t . . .  rest 
cannot be dispensed with ...  arrest of m otion is the one thing needful, in 
m an’s evolution it was the only chance of recovering from jo in t inflammation.' 
Thom as was a Darwinian. O f course, he never spoke of tuberculous arthritis 
as such, any m ore than  Hilton; the bacillus was not discovered by Koch 
until 1882, X-rays not until 1895. Jo in t disease was a largely undivided entity 
m arked by irritation, spasm, effusion and deformity; sometimes traum a 
featured, sometimes the condition was quiet and abscesses formed; there was 
no clear differentiation within the gam ut of the arthropathies. Thom as did 
see that there were favourable cases with a history of injury and little diathesis 
and unfavourable ones with severe constitutional malaise, but rest was the 
treatm ent for all and the origin of the disease a pointless speculation. The 
typical problem of the tuberculous hip is shown in Figure 58. Thom as 
vehemently denounced the ‘N orth  American tractionists’ and the ‘American 
system’ of combining traction with movement, also their fears that rest 
caused ankylosis. There was a great variety of contem porary solutions 
(Figure 59). Thom as’s am bulatory hip splint with a patten on the sound 
side -  still sometimes used for Perthes' disease -  is shown in Figure 60. It 
also fixed the spine and knee; it was modelled on the sound side and the 
diseased hip was gradually brought down from flexion in a few sessions of 
remodelling. Rushton Parker, a leading Liverpool surgeon, was so impressed 
by seeing a lad so splinted in the street that he persuaded Thom as to write 
Diseases o f the Hip , Knee and Ankle Joints. These patients were no t adm itted 
to hospital, they remained active and at homeT the splints were cheap and
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Figure 57 Thom as dem onstrating  concealed flexion of the left hip joint. (Le Vay, 
D. [1956], The Life o f Hugh Owen Thomas. [E dinburgh and London, Livingstone])

therefore m ore available than grander appliances and -  most im portant -  
they satisfied the principle of rest. Bick says it was ischial bearing, but this 
is no t borne out by the illustration. The better-know n Thom as splint for 
femoral fractures, which revolutionized the transport and treatm ent of these 
fractures in W orld W ar I, w aslT m odification ot tms splint, 'l'hom as onered 
it to the French in the F ranco -P russian  W ar in 1870 but it was declined. It 
has been much modified, given a half-ring or a knee flexion piece, combined 
with plaster of Paris as the T obruk splint for transporta tion  of the wounded 
in the British desert campaigns of W orld W ar II, altogether dispensed with 
by some, like George Perkins and the Chinese.

W hen the hip splint was removed, the flexion test confirmed or disproved 
recovery. The principle of splintage was not new; what was new was 
uninterrupted splintage in the optim um  functional position, no m atter how 
storm y the passage; any accom panying stiffness or wasting was almost 
welcome as an aid to  recovery. Thom as never hesitated to aspirate or lay
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Figure 58 The problem. (Le Vay, D. [1956]. The Life o f Hugh Owen Thomas.
[E dinburgh and London, Livingstone])

open an abscess, and in very severely secondarily infected cases he reflected 
the great trochanter and radically excised the femoral head and neck. In 
general he had nothing but contem pt for excision and am putation. His 
experience in Syme’s wards and again in Liverpool, where Park  had pioneered 
excision in the previous century, was reinforced when excised patients came 
to him from the city hospitals still uncured. ‘Early in my practice I began to 
deviate from the ordinary paths of treatm ent which induced surgeons to 
perform am putation or excision . . .  but as I dwell in a large tow n endowed 
with several large hospitals in charge of enterprising surgeons who, inspired 
by the spirit of the times, prefer to cut mechanically what can be unloosed 
physiologically, my observations have been ample and confirm atory of my 
opinion.’

Oddly, for one so concerned with function, he left rehabilitation to 
take its own course after removal of splintage, ad vised no exercises or 
m anipulations. L ike Brodie, he noted that m any cases [ol hip disease) have 
a~sfrong tendency to "recover. These are the cases that sometimes recover



116 THE HISTORY OF ORTHOPAEDICS

Figure 59 Some contem porary  solutions in 1875, m ost of them  condem ned m ore 
or less scathingly by Thom as. (Le Yay, D. [1956]. The Life o f Hugh Owen Thomas.

[E dinburgh and London, Livingstone])

spontaneously (an extremely rare occurrence), never reaching the destructive 
stage though neglected,’ i.e. cases of transient synovitis or Perthes’ disease 
or slipped epiphysis.

In his Principles o f Treatment o f Fractures and Dislocations, the stated 
aims are restoration of length and symmetry, using absolute rest obtained 
by splintage taking its purchase on the healthy parts and no t compressing 
the circulation at the fracture site. Hence his denunciation of plaster-of-Paris,
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Figure 60 T hom as’s solution to  the problem  of Figure 58 -  the am bulatory  hip 
splint with a patten  on the sound side. (Le Vay, D. [1956]. The Life o f  Hugh Owen 

Thomas. [E dinburgh and London, Livingstone])

especially, it seems, in the hands of Sayre in New York. ‘It is my belief that 
hitherto a too mechanical view of treatm ent has prevailed. Since the discovery 
of antisepsis . . .  even recent fractures are at once drilled or pegged in the 
surgery of fractured bones. If we are thoughtful of the fact that it is living 
m atter we have to influence, interference will seldom be required. Such 
operations are sometimes a hindrance, rather than an aid, to repair.’

If we wish to know w hat Thom as would have thought of the AO system, 
he has already said it: ‘Most practitioners are too prone to look upon bones 
as mere machines, like watches, possessed ot no autom atic repairing quality.’ 
It is not the present writer's duty to do m ore than m nt at the possible 
iatrogenic disasters inherent in m odern fracture m anagem ent, and to contrast 
these with Thom as’s conservatism. But no-one can fully appreciate this who 
is unfamiliar with conservative m ethods and who, perhaps afraid of litigation, 
tends to operate on the X-rays. The brilliant results of operative treatm ent 
should not conceal that many occupants of orthopaedic wards are being 
treated for the failure of previous treatm ent. Thom as exactly echoes H unter’s 
polemic against operations: ‘Any knowledge which enables us to dispense 
with them is welcome ...  true antisepsis is the conservatism which obviates 
the need for operation. We can introduce a little m ore physiology with gain.’ 

The Treatment o f Fractures, Dislocations, Diseases and Deformities o f the
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B one o f  the  T runk and U pper E x tre m itie s  is largely concerned with dislocation 
of the shoulder and elbow, blending arrogance tow ards authority  with 
humility tow ards natural process. The diagnosis of recovery is as im portant 
a that of defect. T reatm ent is often brusque, even cruel: Thom as whips out 
the wrench he has modified from an engineer’s m onkey wrench and relractures 
a~malunited Colles fracture~in his room s before- th i-w oman knows-what is 
"happening. He percusses ununited fractures with a ham m er and also treats 
thenTby ‘darrtming’ -  local venous stasis induced by ligature. The elbow is 
managed in the famous ‘gauge halter’ or collar-and-cuff sling, sealed with 
wax to prevent interference, and it is the elbow which must not be coerced 
by m anipulation or operation and in which the test for recovered soundness 
m ost readily applies. For a dislocation unreduced after three m onths, a ‘sham 
reduction' with attention to rest and recovery is better than anatom ical 
reduction strenuously secured (old unreduced elbow dislocations are common 
in the Third W orld and, in the present writer’s experience, open reduction 
always fails to restore function).

The final volume of the C on trib u tio n s  is F ractu res, D isloca tions, D eform ities

Figure 61 Thom as: illustrates dam m ing for nonunion of a fractured hum erus, also
the collar and  cuff or ‘gauge halter’ sling. (Le Vay, D. [1956], The Life of Hugh Owen

Thomas. [E dinburgh and London, Livingstone])
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Figure 62 ‘We pu t on the collar and back extension m ovem ent’. The burly figure 
on T hom as’s left is that of R obert Jones. (Le Vay, D. [1956], The Life o f Hugh Owen 

Thomas. [E dinburgh and London, Livingstone])

and Diseases o f the Lower Extremities (1890). Here, ‘M r R Jones' is frequently 
mentioned: Thom as had adopted his wife’s nephew into his practice;* and 
it emerges tha t surgeons from all over the world -  but not from Britain -  
are now visiting the little clinic in Nelson Street.

Thom as applied splints from his stock, converted bed-splints into calipers, 
all very rapidly. ‘This day I left home to visit D r Symons of Orm skirk, who 
had fractured a patella the previous day. O n arrival at his home at 3.15 pm 
my various appliances were unpacked, heel-plates screwed, boot tied, bed- 
splint converted into caliper, then placed in position, and the patient got out 
of bed and walked in his room 15 minutes after my arrival. I was able to 
leave by the 3.55 train.’

Thom as was obsessed with the im portance of the blood-supply to a 
fracture and used percussion or flagellation to induce hyperaemia. He was 
willing to ln tlic t a few days pain and stfaitl "to bring a diseased" jo in t into 
correct position rather than waste weeks on traction. He introduced the 
m etatarsal bar for forefoot disorders and the crooked elongated heel forTfat- 
foot to support the ligaments tnat he thought m ore im portant than the 
rtiuscles: 'K  tew pennyworths ot leather on the sole of a boot will do more 
than any expensive appliance to make a bad foot behave like an excellent 
one.’ Rigid flat-foot was treated by tenotom y of the peronei and extensors. 
Talipes~was treated by repeated m anipulation, yielding ‘better correction

* It is a com m on error to  suppose tha t R obert Jones was T hom as’s flesh and blood 
nephew.
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Figure 63 The reduction chair for old dislocations of the shoulder. (Le Vay, D. 
[1956], The Life o f Hugh Owen Thomas. [E dinburgh and L ondon, Livingstone])

Figure 64 A reduction in progress. (Le Vay, D. [1956]. The Life of Hugh Owen
Thomas. [E dinburgh and London, Livingstone])
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than by knife or saw’, but always begun with an Achilles tenotom y, then 
using his wrench but with interm ittent bandaging in an iron shoe and stress 
on overcorrection while the lengthened muscles shortened.

He was against trying to correct the curvature of P o tt’s disease: ‘Keep the 
patient in the shape you find him and be willing to sacrifice some symmetry 
to the curtailm ent of the period of recovery’ -  the main-stem of the treatm ent 
of spinal tuberculosis in Britain and one observed in the next century by 
G irdlestone at Oxford, only adding the developm ent of secondary curves 
close to the kyphosis. Thom as vindictively opposed the plaster jacket for 
this or for scoliosis.

He recognized the hazards of the dislocated talus and removed it if 
necessary and stressed the aftertreatm ent of P o tt’s fracture. Patellar fractures 
well illustrate his principles. By the 1880s, wholesale operation by wiring 
had followed Listerism, especially in America, where C ooper’s operation of 
1861 antedated Lister’s of 1877. Thom as crammed the fragments together 
in a knee splint and in half an hour the patient walked off to his usual 
occupation. Visiting a patient in Wales who had been bedridden for three 
weeks, ‘we fixed the fracture by the indirect m ethod and at the end of the 
operation the surgeon, patient and myself went dow nstairs and enjoyed 
dinner. From  that m om ent he resumed his duties of com m ander of a 
steamship and recovery was perfect.’ W hat did it m atter whether it was a 
bony or a firm fibrous union? C an we say more of present-day treatm ent? 
M any of his patients returned to work on the day of their injury. His 
com pound fractures of the tibia were rarely admitted: the wound was 
trimmed, an antiseptic pad and a caliper applied, and the patient went home. 
His hip fractures -  and he was able to categorize them -  were all treated in 
the same way in his hip splint and his nonunions seem to have been rare.

O n traum atic dislocation of the hip he paid generous tribute to Bigelow 
(p. 388). O n hip disease in general, he inveighed against a gam ut of surgical 
sectaries pulling on a femur ‘which is providentially hooked into the 
acetabulum  to resist them.’ He did not splint young children unless his test 
showed increasing flexion, thus avoiding the overtreatm ent of transient 
synovitis. He discussed every detail of treatm ent with the parents, who were 
allotted due responsibility, and stressed that such discussion was a valuable 
exercise for the clinician. Thom as asserted, a century ago, that ‘every case 
of hip disease can be cured w ithout leaving a fraction of deformity of flexion, 
and with no shortening except that arising from arrest of growth where the 
epiphysis has been affected, or from erosion, and no m atter whether the case 
goes on to suppuration or not, or is even presented for treatm ent in advanced 
suppuration.’ Antibiotics apart, this was a routine achievement of which a 
m odern orthopaedic surgeon might be proud, and which he obtained by 
unrem itting attention to detail, with the briefest exposure to devitalizing 
hospital life, w ithout the shortening of years in plaster, w ithout immobilizing 
the whole patient, and w ithout radical and hazardous surgical intervention.

A n  A rg u m en t w ith  the C ensor o f  S t L u k e ’s H o sp ita l, N e w  York  was first 
published in 1876 as a review of hip disease, but given its aggressive title in 
1889 as a counterblast to Shaffer’s treatm ent of his friend Ridlon (p. 402), 
and reissued as A R ev iew  o f  O rthopaed ics  in 1890 just before his death. It



122 THE HISTORY OF ORTHOPAEDICS

apotheosizes his feelings about American orthopaedic surgeons, whom he 
vilified, either for disregarding his m ethods in favour of traction "^ith m otion, 
or for pirating his views. A~Tew. like BauerTfie respected. Shaffer was 
repeatedly attacked, his results mercilessly dissected and rejected. Sayre and 
Taylor also suffer. However, the m anagem ent of chronic hip disease in the 
third quarter of the century was as chaotic as Thom as alleged, and he 
thought it his duty to castigate the ‘extensionists, posterior fixationists, 
anticoncussionists, distractionists, plaster of Parisists, profrictionists and do- 
nothingists’. He introduced order into this chaos to  such a degree that 
any unannounced visiting surgeon could be sure of an overwhelming 
dem onstration of the tru th  of his views, seeing cases of serious disease treated 
as outpatients which, in his rivals’ hands, came too often after long 
hospitalization to  am putation, excision, even death.

In 1891, after visiting a country patient in the depths of winter, Thom as 
caught pneum onia and was dead in a few days. His funeral was m arked by 
an unparalleled display of spontaneous homage from the population of a 
great city.
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Figure 65 Title page of Diseases o f the Hip, Knee and Ankle Joints. (Le Vay, D.
[1956]. The Life of Hugh Owen Thomas. [E dinburgh and London, Livingstone])
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Thom as’s appliances were widely adopted in his lifetime, but his theories 
found only limited acceptance. O ther schools arose, including the ‘movement 
treatm ent1 ol Iractures associated with Lucas-Cham pionniere (p. 269), in 
direct opposition to the principles of rest. Bick points out that the two are 
not as antithetic as may appear. Cham pionniere had X-ray controls, Thom as 
did not; fixation is essential as long as it is indicated, m obilization as soon 
as it is safe.*'

Looking at fracture treatm ent in historical perspective, and if one has to 
choose between those, like Thom as, who rely on biological process, and the 
‘meccano men’ -  not tha t the two are necessarily incompatible, since 
everything is finally settled by the osteoblasts -  the choice must lie with the 
former. Principle is more im portant than detail. The present writer is not 
asham ed of his devotion to  Thomas. ‘He is the H ero we m ust all follow.’

To return to  London, and to Little, Rocyn Jones has rightly emphasized 
that it was here that orthopaedics began to exist as a speciality in England, 
since Thom as founded no hospital or institute and his principles were made 
widely know n only after his death in 1891 through the gentler influence of 
Robert Jones, whereas Little, at Strom eyer’s instigation, had founded the 
‘Infirm ary for the Cure of Club Foot and other C ontractures’ in Bloomsbury 
S q n a r p  i n  T n n H n n  i n . . 1 8 3 8

William John Little ^1810—1894) was educated partly a t the Jesuit seminary 
at St Omer. His personal saga, the story of his own paralytic club-foot and 
his successful search for a cure by tenotom y in G erm any at the hands of 
Stromeyer in H anover because nothing but am putation  was available at 
home, his foundation of what was to  become the Royal N ational O rthopaedic 
H ospital in London, are related elsewhere (pp. 499-501). We m ust always 
remember tha t Little saw himself, and was seen, as the senior physician to 
the London Hospital, with a neurological bent, and an attending physician 
at obstetric hospitals and at the Asylum for Idiots at Earlswood (which led 
to his account of the eponym ous congenital spastic palsy), and must have 
regarded orthopaedics as only a part, and probably a m inor part, of his 
work.

His famous paper: ‘O n the influence of abnorm al parturition, difficult ¥  
labour, prem ature birth  and asphyxia neonatorum  on the m ental and physical 
condition of the child, especially in relation to  deformities’ was in fact founded 
on these extra-orthopaedic activities, so that the first definitive account of 
L ittle’s disease was published in an obstetric journal and based on 63 case 
reports71. The pathology of the foetus in utero was already established. Now 
Little turned to the pathology of birth, ‘which does occasionally im print 
upon the nervous and m uscular systems of the nascent infantile organism 
very serious and peculiar evils.’ He had previously pointed out in his Treatise 
on Deformities of 1853 and elsewhere that ‘in prem ature birth, difficult 
labours, m echanical injuries during parturition  to head and neck, where life 
had been saved, convulsions following the act of birth  were apt to  be succeeded 
by a determ inate affection of the limbs of the child which I designated spastic 
rigidity . . .  from asphyxia neonatorum  . . . ’ The italics are mine because until 
then obstetricians and others had concerned themselves with the life or death 
of these children and had not reported the fate of the survivors. Little,
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however, had seen 200 cases in 20 years of orthopaedic practice and wanted 
to report these to his obstetric colleagues. W hatever the actual circumstances 
of the labour, the prim al and proxim ate cause was in terruption of the 
placental relation of m other to foetus, unsubstituted by pulm onary respir
ation. Autopsies had shown ‘capillary apoplexies’ in the central nervous 
system 72 73 and Little attributed  spasticity to these, and hence to neonatal 
asphyxia, ra ther than to mechanical injury (there may be a presage here of 
the vogue for ‘hyperphlebaem ia’ as a universal pathology of the newborn in 
some quarters in the 1930s). He then describes classical diplegia and its 
variants, the typical speech and gait, absence of sensory deficit, the choreiform 
(athetotic) type, the convulsions and retardation. It may not be appreciated 
that Little ascribed this spasticity to lesions of the cord, rather than the 
brain, and never thought or spoke of it as cerebral palsy; and he also thought 
that not more than one in twenty cases of spastic contracture in young 
children were of obstetric origin, and was in this mistaken. His outlook was 
far from pessimistic: ‘. .. treatm ent based upon physiology and rational 
therapeutics effects an am elioration surprising to those who have not watched 
such cases. M any of the most helpless have been restored to considerable 
activity and enjoyment of life. Even cases which exhibit impaired intellect 
may be benefited in m ind and body to an unexpected extent’, a sympathetic 
and constructive approach echoed and developed by W inthrop Phelps in 
the USA in the next century.
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As Little’s work on club-foot is dealt with elsewhere, we need only state 
that he was apprenticed to a local apothecary, a M r James Sequeira, while 
graduating at the London Hospital. He taught com parative anatom y there 
but was passed over for a place on the staff at that time. He decided to 
devote himself to medicine; m embership of the Royal College of Physicians 
required two years at a university and, partly because of this and partly 
because he was unable to find anyone willing or able to treat his club-foot 
in England (where it was considered outside the legitimate scope of surgery) 
and had been refused tenotom y by Delpech for fear of sepsis, went to Berlin 
in 1834 (the year of Hugh Owen Thom as’s birth). There, as Keith says, ‘he 
stepped into the centre of the most productive and progressive medical 
movement then in Europe’, led by M filler, Schwann and Henle.

Little’s personal operation by Stromeyer (who had been trained partly in 
Britain) is described elsewhere. Stromeyer suggested that he found a hospital 
in England to  perform this treatm ent in the poor, and Little returned to 
L ondon to practise in Finsbury Square in 1837 and did his first tenotom y 
on 20 February of that year -  the first, as he thought, to do so in Britain, 
though he later discovered that a M r. W hipple of P lym outh had done so in 
two cases the year before. W hipple reported these to  the Royal M edical and 
Chirurgical Society on 28 M arch 1837, on which occasion Little described 
his own experience as patient and surgeon and generously acknowledged 
W hipple’s priority. At the meeting at his house in 1839 to set up the new 
Infirmary, it was stated that ‘this committee, duly appreciating original 
Genius, desires to record the fact that J W W hipple of Plym outh performed 
the successful operation on the Tendon Achillis for the cure of Club Foot 
in this country before any other practitioner.’

Little wrote, in 1853: ‘The principal reasons assigned ...  for establishing 
an additional eleemosynary institution in London were the dispensation of 
that relief to  poor persons afflicted with deformities which they were unable 
to  obtain in the existing hospitals, the form ation of a school for studying 
deformities, and instruction in the art of remedying them 74.’ We have noted 
elsewhere that John Ball Brown, who did the first subcutaneous tenotom y 
for club-foot in America in 1839, founded the first orthopaedic hospital in 
the USA at almost exactly the same time, and for the same reasons: that 
‘deformities of the hum an frame cannot be conveniently and judiciously 
treated, except in a hospital or institution expressly devoted to this object75.’ 

L ittle’s Infirm ary opened its doors on 1 July 1840, and soon changed its 
name to that of O rthopaedic Institution. Little was elected physician and R 
W Tam plin, his brother-in-law  as surgeon (they had m arried each o ther’s 
sisters). Little resigned only four years later, in 1844, because of incom patibili
ties with lay governors and adm inistrators. An early com m ittee mem ber had 
been a M r Quarles Harris, a city m erchant, who later declared himself to 
have been the founder and Little of no consequence. Little wrote much of 
orthopaedic interest: A Treatise on the nature o f Club-Foot (London 1839); 
On Ankylosis or S tiff Joints (London 1843); On the Nature and Treatment o f  
the Deformities o f the Human Frame (London 1853); Medical and Surgical 
Aspects o f In-Knee (genu valgum) (London 1882); his famous paper on 
congenital spastic palsy in the Transactions o f the Obstetric Society o f London
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in 1862; a contribution to Holmes’s S ys tem  o f  S u rg ery  in 1870. We note that 
he recanted som ewhat in later life, for he wrote on U nnecessary  orthopaedic  
o pera tions  in the Lancet of 185776, adm itting that he had operated too freely 
in his earlier years, and pleading for the nonoperative treatm ent of club-foot. 
He had, for instance, persuaded Solly, in 1857, to remove the cuboid for a 
late deformity and the operation failed77; it sounds like midlife depression.

The O rthopaedic Institution became the Royal O rthopaedic H ospital in 
1845 and moved to H anover Square in 1855.

William Adams (1810-1900) was Little’s m ajor colleague at the hospital 
and his successor and became the most eminent London orthopaedic surgeon 
of the m id-Victorian epoch. A St Thom as’s graduate, apprenticed to his 
father, a City surgeon, he failed to gain appointm ent at St Thom as’s and 
joined the staff of the new hospital. He studied the healing of divided tendons 
in animals and also in those dying for various reasons at varying periods 
after subcutaneous tenotom y at the Royal O rthopaedic Hospital, concluding 
that the tendon sheath played a decisive role as m atrix and guide for bridging 
tissue78. He also wrote, in 1857, an excellent book, T h e  P rincip les and  
P ra ctice  o f  S u b cu taneous Surgery , an interest now extended from tendons to 
bones. ~and at a time. ~befofe die advent of Listerian antisepsis, when entry 
of outside air into the wound was thought noxious. He therefore devised a 
special keyhole or ‘pistol-shaped’ saw to divide the femoral neck in vicious 
ankylosis of the h ip79, and gave a Sm ithsonian Lecture on this theme in 
1877s0. This was to correct flexion-adduction deformity and not, like Barton 
(p. 381), with the deliberate intent of creating a pseudarthrosis. His book,

Figure 67 W illiam Adams (1810-1900)
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Club-Foot: its Causes, Pathology and Treatment, of 1866, received the 
Jacksonian Prize of the Royal College of Surgeons, Like Pravaz (p. 248), he 
claimed to have succeeded in reducing congenital dislocation of the hip by 
traction and he treated hip disease by combining traction with m otion -  the 
'American m ethod’, though he did not designate it as such81. Like Little, he 
retired prem aturely because of friction, and died, either a bachelor aged 90 
or a m arried m an aged 80 with three children, depending on the authority  
consulted.

In 1845, William Lawrence of St Bartholom ew ’s Hospital, became consult
an t surgeon, with Richard William Tam plin (1814-1874) as surgeon and 
Edw ard Francis Lonsdale and Edw ard John Chance as assistant surgeons. 
By 1849, the hospital had 36 beds, m others were adm itted with their young 
children and there was occupational therapy. But all was not sweetness and 
light. Tam plin was very au thoritarian  and allowed his two assistants little 
or no independence. Chance was forced to resign in 1851 (though appointed 
to the City O rthopaedic Hospital founded in that year), and Bernard Edward 
Brodhurst and William Adams elected. Tamplin, an unfriendly aggressive 
individual, remained in dictatorial charge, with an effective veto on new 
procedures and on the sim ultaneous attendance of his staff at other hospitals. 
There was so much ill feeling that, in 1872, both Tam plin and Adams were 
constrained to resign. Tam plin died two years later, and Adams joined the 
staff of the new N ational O rthopaedic H ospital (where Little was consultant 
physician) in 1873.

We leave this institution for the m om ent to turn to the City O rthopaedic 
Hospital, founded in 1851, largely because of the long waiting-list at the 
Royal, and with Chance as surgeon. A year later there were 799 patients on 
the books, mostly with club-feet and rickety deformities. In 1893, Chance, 
now 86, was still surgeon-in-charge; Noble Smith was elected and Chance 
died two years later. In 1897 the medical staff consisted of Smith and John 
Poland as surgeons, Chisholm William and Jackson Clarke as assistant 
surgeons, plus some ancillaries.

The N ational O rthopaedic H ospital was a third institution, and there is 
often confusion as to its origins. A ‘Society for the Treatm ent, at their own 
homes, of P oor Persons afflicted with Diseases and D istortions of the Spine, 
Chest, Hip, etc.’ had been founded in 1836, based on the use of a special 
couch invented by a Charles Verral, surgeon at Seaford in Sussex. Chance 
had worked with Verral for a time from 1839. In 1850, the Society moved 
to  84 N orton  Street (later Bolsover Street), adjacent to G reat Portland  Street, 
near L ondon’s Regent’s Park, and in 1856 became the Spinal H ospital for 
the Cure of Deformities with 12 beds, staffed by Verral and Thom as C arr 
Jackson as surgeons and William Brinton as physician, and renamed in 1865 
the N ational O rthopaedic Hospital. O ther staff were added, including Little’s 
son, Louis Stromeyer Little, Henry Dick, who excised the cuboid for club
foot, William Adams in 1873, and Little pere himself, as consulting physician, 
in 1874. In 1865, the younger Little performed the first osteotom y for knock- 
knee in Britain (M ayer had done this in W urzburg in 1853), a wedge excision 
of the tibia and fibula on both sides at an interval of six weeks, with a good 
result. He left for China in 1875 and returned 30 years later to serve on the



128 THE HISTORY OF ORTHOPAEDICS

committee of what was now the Royal N ational O rthopaedic Hospital.
By 1881, the staff of the N ational included W J Roeckel and Little’s 

youngest son, Ernest M uirhead Little. Roeckel went to Australia to practise 
in M elbourne around 1890, but is not m entioned in Barry’s Orthopaedics in 
Australia (p. 341). He was succeeded by A H Tubby, who became very famous 
indeed (p. 149).

Ernest Muirhead Little (1854-1935) was not only an orthopaedic surgeon 
in his own right, on the staffs of both the N ational O rthopaedic Hospital 
and the Royal N ational O rthopaedic Hospital, but a formidable medical 
historian. He was one of the founders of the British O rthopaedic Association 
and its first president. He wrote on the history of spinal curvature and its 
treatm ent, on Glisson, on pre-Strom eyerian orthopaedics, and on the dawn 
of recognition of skeletal tuberculosis. He was a colleague of Robert Jones 
in W orld W ar I, surgeon to the Royal N ational from 1888 to 1919, in charge 
of the am putation centre at Queen M ary’s H ospital in Roeham pton in the 
first world war, and subsequent adviser to  the M inistry of Pensions on 
artificial limbs.

The N ational O rthopaedic H ospital expanded considerably into G reat 
Portland Street in the 1890s to a to tal of 62 beds, and really provided the 
basic physical structure for the am algam ations of 1903 and 1907, after T H 
O penshaw had joined the staff in 1894.

The ‘am algam ations’ involved much jockeying for position, as these 
procedures usually do. Everyone was sensitive of his dignity. The transient

Figure 68 Ernest M uirhead Little (1854-1935)
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British O rthopaedic Society of 1898-1901 had had its first meetings at the 
Royal, the new discipline was on the upgrade, position was param ount. In 
1903 a preliminary meeting agreed on the desirability of uniting all three 
hospitals -  the Royal, the N ational and the City O rthopaedic H ospitals -  
at the G reat Portland Street site of the National. The first two did fuse, in 
1905, but the City hung back until 1907 when financial difficulties forced its 
hand. The Royal seems never to have had an X-ray departm ent of its own, 
the films being made by contractors.

The newly united institution was now known as the Royal N ational 
O rthopaedic Hospital, with its base in G reat Portland  Street and a rural 
outpost a t Stanm ore, to the north  of London. In 1913, it provided facilities 
for the International Medical Congress in London in August, which m arked 
the first recognition by that body of orthopaedic surgery as an independent 
subject. There was a dinner; operations were dem onstrated by B ankart (A S 
Blundell B ankart had been appointed registrar to the N ational in 1911 and 
rapidly rose to  full surgeon), Openshaw, Tubby, Laming Evans (house 
surgeon to  the Royal in 1898 and surgeon to the Royal N ational until 1936), 
and Jackson Clarke. Fred Albee read a paper on ‘O riginal uses of the Bone 
Graft as a treatm ent for the U nunited Fracture, C ertain Deformities and 
P o tt’s Disease’, and actually used his electrically powered tw in-bladed saw 
on a boy of three with spinal tuberculosis, assisted by Rocyn Jones. O ther 
visitors included M urphy from Chicago, Lovett from Boston, Rollier from 
France.

In 1904, R C Elmslie was appointed house surgeon to the Royal, and in 
1919, when he became the first orthopaedic surgeon at St Bartholom ew ’s 
Hospital, he was m ade full surgeon at the Royal N ational with Sir Robert 
Jones and H O Trethowan. (All these individuals are discussed at greater 
length later.) In 1921, Openshaw  retired and H A T  F airbank  declined an 
invitation to replace him.

Before we go further with the story of the Royal N ational O rthopaedic 
Hospital, we m ust complete our account of Victorian figures. Richard Barwell 
(1826-1916) wrote On the Cure o f  Club-Foot without Cutting Tendons (2nd 
edn. London 1865), opposing the use of tenotom y and favouring his own 
employment of rubber springs to substitute for the weakened muscles, though 
he seems to have plagiarized this from the famous orthopaedic mechanic, 
Henry H eather Bigg, who protested vigorously82. Barwell’s conservatism 
also showed in his Treatise on Diseases o f the Joints (Philadelphia and 
London 1861), in which he stressed the function of the epiphyseal plates and 
the risks of retardation  of growth from knee-joint resection in youth: ‘It is 
evidently of extreme im portance to preserve the epiphyseal junction  in all 
patients below 18 years of age.’ Nevertheless, he osteotom ized the femur as 
well as the leg bones for severe knock-knee83 and he also divided the muscles 
attached to the great trochanter in attem pting to reduce congenital dislocation 
of the hip.

The other m embers of this V ictorian London group deserving m ention 
are Lonsdale and Brodhurst. Edward Francis Lonsdale made a valuable 
statistical evaluation in 1855 of 3000 cases of various deformities from the 
Royal O rthopaedic Hospital, giving a good overview of the types of disorders
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treated at such a hospital in the mid-19th century84. Edward Bernard 
Brodhurst (1822-1900) is know n for his work on congenital dislocation of 
the h ip85 and claimed to obtain m anipulative reposition of unilateral cases 
as a routine in children under two years of age, though whether the 
im provem ent was really due to reduction is impossible to  say in the absence 
of X-rays. We recall that he had also removed a medial meniscus in 1866.

Let us now complete the story of the Royal N ational O rthopaedic Hospital 
before turning to a detailed study of some famous figures. The country 
branch, which housed a residential school for physically handicapped 
children, was based on the rebuilding of a Shaftesbury Society convalescent 
home at Stanm ore, in Middlesex, and was opened in 1922. Robert Jones 
retired in 1924, at age 65, to become an honorary consultant, a sort of 
em eritus status, but had to  resign even from this in 1927 because of an 
unfortunate clash of interests involving double loyalties to  Stanm ore and to 
the Chailey orthopaedic hospital for children in Sussex, founded in 1903. 
Both hospitals had peripheral clinics and poaching was suspected, and indeed 
inevitable, as those of the R N O H  covered a large part of south-east England. 
In 1928, Sir Thom as H order (later Lord H order) became honorary physician. 
H J Seddon (p. 154) became registrar, visited M ichigan for a year in 1931, 
and returned to Stanm ore as resident surgeon in 1931 but was not allowed 
private practice.

In 1929, E P Brockm an became assistant surgeon, George Perkins, who 
had been on the staff, resigned and was replaced by R Y Paton, and V H 
Ellis of St M ary’s H ospital was made consultant. In 1931, various registrar 
appointm ents were made, including A T Fripp and H Jackson Burrows, 
both eventually to become surgeons. In 1936, K arl Nissen joined the junior 
surgical staff. J A Cholmeley became assistant resident surgeon in 1937 and 
did an enorm ous am ount to run the hospital smoothly, as well as much later 
writing the superb history of the institution from which m ost of the present 
m aterial is d raw n153. Seddon left in 1940 to become Nuffield Professor of 
O rthopaedic Surgery and D irector of the W ingfield-M orris O rthopaedic 
H ospital at Oxford. Before this, in 1933, he had used the clinical m aterial at 
Stanm ore for a distinguished essay on P o tt’s paraplegia, written with Weeden 
Butler of Cambridge, which gained the Robert Jones Gold M edal of the 
British O rthopaedic Association.

In 1941, Bankart, of the Middlesex Hospital, had become senior surgeon. 
The patients were evacuated to Scotland at the flying bom b stage of W orld 
W ar II in 1944. In 1945-6, a Postgraduate Institute of Orthopaedics, based 
on the hospital, was founded as part of the University of London to retain 
a degree of independence before the im plem entation of the N ational Health 
Service in 1948, as it was well-known that the authorities were inimical to 
specialized hospitals. In 1946, the war over, a num ber of surgeons were 
appointed: Jackson Burrows, David Trevor, Karl Nissen, Philip Newman, J 
I P  James. In 1947, J T Scales joined the perm anent staff at Stanm ore and 
became the first British professor of biomedical engineering. In 1948, 
Cholmeley became a part-tim e surgeon and E J Nangle, a jun io r colleague 
of Seddon’s a t Oxford, became resident surgeon before em igrating to 
Rhodesia.
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We should add that Rocyn Jones (see p. 157), who had been on the jun ior 
staff for many years but had had trouble with his higher examinations, 
became a full surgeon in 1924. In the same year a M r R W atson-Jones was 
appointed house surgeon at G reat Portland Street.

The late 1940s and early 1950s saw the establishm ent of special clinics: 
for scoliosis (James, then Charles M anning in 1958), leg equalization (Nissen), 
poliomyelitis (Donal Brooks), vascular surgery (Seddon and Bonney). In 
1949 H ubert Sissons from the Antipodes, arrived to build up w hat was to 
become one of the leading departm ents of bone pathology in the world, 
while from 1956 to 1977 R O M urray achieved a com parable development 
in the radiology departm ent. Seddon returned from Oxford in 1948 to direct 
the new Postgraduate Institute and became Professor in 1965, was knighted 
in 1964 and retired in 1967. He was succeeded in the C hair by R G  Burwell, 
who resigned in 1972.

But the adm inistrators eventually caught up! The G reat Portland Street 
hospital was closed in 1983 and its urban clinical activities am algam ated 
with those of other London hospitals such as the Middlesex. The library 
and other departm ents of record moved to  Bolsover Street. The Middlesex 
H ospital itself am algam ated with University College Hospital.

The present writer has given this account of the Royal N ational O rtho 
paedic H ospital at what may seem inordinate length. The formal reason is 
the outstanding position of this institution in the history of orthopaedics in 
Britain. The private reason is that, for a season, he was a very small part of 
it.

Now let us turn  to the opposite pole, to Scotland. Sir William Macewen 
(1848—1924)86 87 was a student at Glasgow under Syme and Lister and 
became surgeon to the Glasgow Royal Infirmary at 28. The new antiseptic 
surgery enabled him to develop as routine procedures that would previously 
have been unjustifiable risks. In 1875 he did a wedge osteotom y for a knee 
ankylosed at right angles, in 1877 subcutaneous femoral osteotom y for genu 
valgum, in the same year an open wedge osteotom y for bilateral knock-knee 
which suppurated somewhat but ended well, and seven years later reported 
1800 cases of osteotom y (mainly for rickets) w ithout serious infection. For 
these he devised a one-piece osteotom e, i.e. w ithout a separate wooden or 
bone handle which might absorb corruptible material, sharpened on both 
sides unlike a chisel, and is usually credited with this innovation though 
Heine, of W urzburg, had introduced his osteotom  (admittedly constructed 
on quite different principles) in 1830. M acewen acknowledged that the 
stimulus to his first operation came from a report of two similar cases by 
Volkmann, of Halle88. M acewen did much research into bone growth in 
animals and did his famous pioneering bone-grafting in 1879, on a four- 
year-old boy who had had the whole shaft of the right hum erus removed 
the previous year for osteomyelitis. Fifteen m onths later, Macewen inserted 
small fragments from two bone wedges removed from a case of tibial 
correction; further grafts were inserted three and eight m onths later, and 16 
m onths after the first procedure the bone was consolidated from end to  end 
and only half-an-inch shorter than the left. W hen Macewen saw the patient 
again 30 years later, in 190989, he had worked all that period as a carpenter;
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Figure 69 William M acewen (1848-1926)

and he subsequently served in W orld W ar I. This M acewen took as absolute 
proof that osteogenesis was not a function of the periosteum, but may have 
erred in this if he had really been working within an intact periosteal sleeve. 
And where the excisionists often left a flail limb, albeit with a useful hand, 
M acewen had taken the logical next step in filling and consolidating the gap.

However, in The Growth o f  Bone: Observations on Osteogenesis (Glasgow 
1912) he reported experiments in which he stripped the shafts of the long 
bones of dogs and filled the gaps with chips devoid of periosteum; the shafts 
regrew. This seemed to  show conclusively tha t the periosteum was not 
osteogenic and that, when it appeared to be so, it was because it was a 
limiting m em brane investing bone arising m ore deeply, the same view as 
G oodsir’s 79 years before. Osteogenesis was the function of the osteoblasts 
alone; when a shaft regrew, it was from the growth-plates. Here we are 
involved in alm ost theological argum ents over dogma; as Keith says, both 
the periosteal and the shaft schools were right. Macewen had succeeded with 
his hum eral graft in 1889 because he was operating in the same institute 
where Lister had introduced antisepsis in 1866, because of his preconception 
of bone as a survivable graft, and because he placed his grafts where they 
were subject to  muscle stresses. Sepsis had ruined H unter’s attem pts at 
grafting, and Ollier’s periosteal grafts (p. 261) often failed because of sepsis 
and because they were placed in the soft tissues and no t subject to stress. 
The literature on artificially induced ectopic bone is too enorm ous to  review 
here.

Macewen was truly a general surgeon interested in orthopaedics, and is 
more properly regarded as the founder of neurosurgery in Britain through
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his work on cerebral tum ours and abscesses. He was the leading European 
surgeon of his time and was offered the C hair of Surgery at Johns Hopkins 
in 1889 (it was only his refusal that led to the appointm ent of Halsted). He 
did the first pneumonectomy. In 1911, Fred Albee acknowledged M acewen’s 
role as a precursor to his own work on massive bone-grafting90. Overall, 
Macewen has to be seen as a pioneer in thoracic surgery and neurosurgery.

Also in Scotland, Alexander Ogston of Aberdeen (1844-1929), almost an 
exact contem porary of Macewen, had the idea, or adopted it from Annandale, 
in 1876, of doing an oblique osteotom y of the medial femoral condyle in 
knock-knee and allowing it to shift upwards to produce correction. This he 
did on a bilateral case under the carbolic spray, with success91. Ogston was 
also interested in physiopathology, believing that the synovial fluid was 
formed by the attrition  of articular cartilage and of little prim ary im port
ance92. He was also something of a pioneer in the operative treatm ent of 
flat-foot, for in 1884 he performed a talo-navicular arthrodesis and inserted 
ivory pegs in subsequent cases to m aintain apposition93. He also, in 1881, 
published a case of suture of the ulnar nerve94.

A nother Scot, Sir William Arbuthnot Lane (1856-1938), from Inverness, 
trained at G uy’s H ospital in London, whose staff he later joined, and spent 
his early years trying to relate skeletal form and function. He noted how 
fracture m alunion impaired jo in t function if there was malalignment, and 
how this and shortening caused depreciation of the patient’s ‘relative financial 
value as a machine, both before and after the accident.’ This led him to try 
internal fixation of fractures, starting with silver wire, which had been used 
interm ittently for at least a century before, but he found it unsuitable for 
firm coaptation. He moved on to fixing oblique fractures of the lower tibia 
with ordinary (oxidizable) steel screws, doing his first case on 8th January 
1894 and two similar cases a week later, and employing an elaborate ‘no

Figure 70 Alexander O gston: The operative treatm ent of genu valgum. (Edinburgh
Med. J. [1877] 22, 782)

i
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touch' technique, at much the same time as Albin Lam botte in Belgium and 
a little later than Gluck and H ansm an in Germ any. (In fact, Lam botte had 
operated on these fractures in 1888, 1889 and 1890, calling his procedure 
'osteosynthesis’.) Lane then moved on to plates and screws for transverse 
fractures, always with the earliest active and passive mobilization. In 1910, 
he visited the USA and encouraged American surgeons to use his methods, 
not that they needed much encouragem ent. It is not widely know n that, in 
1892, following H adra’s wiring for cervical displacements (p. 589), Lane used 
silk sutures for spinal stabilization95. He also tried animal grafts, including 
the substitution of a sheep’s jo in t for an artificial elbow. Partly because of 
Lane’s work and that of his followers, in 1912 a commission of the British 
Medical Association reported on a two-year study of fracture treatm ent, 
concluding that young patients were best served by simple reduction and 
splintage, with operation reserved for adults; the worst results were with 
massage and m obilization, but this may have been cross-Channel chauvin
ism 96. Lane, we note, regarded his patients as machines, and so m ust be held 
responsible to some extent for the later spread of this attitude. He was of 
course an eccentric, and the last part of his career was spent as an enthusiast 
for to tal colectomy as a cure for 'auto-intoxication’. He resigned from the 
M edical Register to further health propaganda97.

L ane’s summing up of his work in his 1905 O pera tive  T rea tm en t o f  
F ractu res  is excellently produced and illustrated with X-rays of his results 
and has a description of his principles and instruments. But David Lloyd 
Griffiths says: ‘In many ways it is a sad book; if its principles had been 
appreciated and followed, and indeed if the pages had even been read 
carefully, the disasters that followed its publication might not have happened. 
Lane made everything look so easy that his m ethods were throw n into 
undeserved disrepute when bad plating produced bad results.’ T hat the bad 
results of surgery are the results of bad surgery may not be entirely true, but 
is a good w orking axiom. And, of course, his m ethods encountered enorm ous 
initial opposition. The then President of the Royal College of Surgeons said 
that anyone who converted a simple into a com pound fracture was guilty 
of m alpractice and should be arraigned before the G eneral M edical Council, 
and any student who expressed even cautious approval of Lane’s m ethods 
at an exam ination was failed and cautioned to avoid such criminal procedure! 
Lane is often regarded as the model for Cutler W alpole in Shaw’s T h e  
D o c to r’s D ilem m a , but this is not so; GBS had written the play before ever 
meeting Lane, of whose ideas he heartily approved.

Ernest William Hey Groves (1872-1944) was a somewhat larger than 
life figure of England’s west country, a Bristolian98. He qualified at St 
Bartholom ew ’s in 1895, was first a village general practitioner, then moved 
to Bristol, where he operated, first in his own home and then in a nursing- 
home, w ithout any surgical training. He became general surgeon to the 
Bristol Infirm ary in 1903 and a Fellow of the Royal College of Surgeons in 
1905. He travelled twice a week to University College H ospital in London 
to research on fracture union in animals, devising external fixators, bone- 
pins and clamps and plates and screws99. In 1916 he won the Jacksonian 
Prize of the College for an essay on M e th o d s  and  resu lts  o f  transp lan ta tion
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Figure 71 E W Hey G roves (1872-1944). (Reproduced with perm ission from the
British Journal of Surgery)

o f  bone in repair o f  d e fec ts  caused  b y  in jury  or d isease, and his book On 
M o d ern  M e th o d s  o f  T rea ting  F rac tu res, published in Bristol in the same 
year, refers back to Oilier, Axhausen and Macewen. In this, he relates the 
use of accurately fitted full-thickness bone-grafts and of intram edullary bone 
pegs for subtrochanteric fractures and of m edullary metal nails for femoral 
shaft fractures, inserted retrograde at the fracture site and ham m ered back 
into the lower fragment, this a quarter of a century before Kiintscher. He 
anticipated the now accepted finding that really rigid fixation could actually 
delay union.

He founded the B ritish  Jo u rn a l o f  S u rg ery  in 1913 and was its editor for 
27 years. In W orld W ar I he worked at the military orthopaedic centre in 
Bristol in collaboration with Robert Jones and wrote a book on G unshot 
In juries to  Bones.
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Hey Groves was an immensely energetic and inventive surgeon. He devised 
a revolving spinal bed before Stryker produced his frame, and was repairing 
cruciate ligaments as early as 1917100’101. He constructed substitutes for the 
anterior cruciate from the iliotibial band, and for the posterior cruciate from 
the semitendinosus, retaining the upper attachm ent in each case and passing 
the graft through drill-holes in the femur and tibia. He even created an 
artificial ligam entum  teres by passing a ligament through the acetabulum  
and attaching it to the jo in t capsule.

W hen the British O rthopaedic Association was founded in 1917, Groves 
was no t invited to  jo in  as he was regarded as a general surgeon, but this 
was soon remedied and he served as President in 1928, having been Professor 
of Surgery at Bristol from 1922. His paper on S om e co n tr ibu tions to  the  
reconstruc tive  su rgery  o f  the hip  of 1927102 includes references to the internal 
fixation of hip fractures under X-ray screening, capsular arthroplasty  for hip 
ankylosis (at about the same time as Willis Campbell in Tennessee) and 
ivory femoral head replacement arthroplasty. His paper in the R o b ert Jo n es  
B irth d a y  Volum e  of 1928 (p. 655) precisely anticipates the Colonna capsular 
arthroplasty for congenital dislocation of the hip. He m ade the work of 
Bolder and Lorenz on fracture treatm ent available to English-speaking 
surgeons by translating their M o d ern  M e th o d s  o f  T rea ting  F ractures. W hen 
Sm ith-Petersen  did an open reduction of a femoral neck fracture and fixed 
it with a flanged nail in 1925, he was repeating Hey G roves’ technique of 
nailing under direct vision. Groves, like Thom as, stressed that ‘the m ore the 
im portance of principle and the relative subordinate character of detail are 
recognised, the better will be the results of fracture treatm en t103.’ In 1933 
he described approaching the hip from behind and removing the lower 
acetabular rim to correct the disproportion in osteoarthritis104. Hey Groves’ 
life exemplifies the thesis that it is possible to have the right ideas at the 
wrong time, that is, too early, in this case before suitable metals and other 
m aterials were available.

The state of orthopaedics in Britain at the turn  of the century, around 
1900, is set out in detail elsewhere (p. 623). We have noted that the infant 
British O rthopaedic Society of 1894 lasted only a few years, and that its 
m ajor items of interest were the operative treatm ent of club-foot and 
congenital dislocation of the hip, together with the new, or newish, tendon 
transplantation.

The subsequent half-century, 1900-1950, has been well reviewed by the 
late Sir Henry Osmond-Clarke (1905-1986)105. He was born in Ferm anagh 
in N orthern Ireland, studied anatom y at Trinity College, Dublin, and trained 
in orthopaedic surgery at M anchester under H arry Platt. In W orld W ar II, 
with W atson-Jones, he was orthopaedic consultant to the Royal Air Force 
as an Air Com m odore and later joined the staff of the London Hospital, 
where he served for 25 years, though still continuing to visit Oswestry. His 
legend and work are still bright enough not to need recapitulating here. We 
need only stress his contributions to  fracture services development and 
postgraduate orthopaedic education.

O sm ond-Clarke says that this period was m arked as much by the 
development of orthopaedics as a social service as by advances in technique,
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though the two are of course com plem entary, and also by inevitable 
specialization within the speciality in fields such as hand and disc surgery.

As we have said earlier, the tem ptation to juxtapose, or oppose, the 
Liverpool school of Hugh Owen Thom as and the London school of W J 
Little m ust be resisted, for Little was born  25 years before Thom as (though 
they died in the same year of 1891) and founded an orthopaedic hospital in 
London in 1838, whereas Thom as founded no hospital at all and the 
Liverpool school did not really get going until Robert Jones was at the 
Southern H ospital there at the end of the 19th century, after which it is 
linked with his name, and those of M cM urray, N orm an Roberts, Diggle 
and, eminently, W atson-Jones. We may note, in passing, tha t Thom as told 
Ridlon that, fond as he was of Robert Jones, he considered him far less able 
than the American to carry on the teachings for which Thom as had been 
contending. W innett O rr, of N ebraska, recorded that ‘Sir Robert was never 
so consistent or em phatic as he might have been in his enunciation . ..  of the 
functional principles which dom inated the life and practice of Hugh Owen 
Thom as ... He relaxed considerably the technical details of Thom as’s regime 
and even the apparatus essential to the kind of rest Thom as dem anded for 
the correct treatm ent of bone and jo in t disease. But the very dogm atism  
which prejudiced Thom as’s contem poraries against him adds to the value of 
his writings.’ These fears proved quite unfounded. As Ridlon was to remark 
much later, the greatest service Robert Jones did was to  render Hugh Owen 
Thom as’s principles acceptable to  the profession, a much easier task after 
the departure of their craggy originator.

Robert Jones (1857-1933) was not only a great man, quite possibly the__ 
greatest orthopaedic sn rp e o ~ th e  world has ever seen, and a splendid 
operator -  the clock seemed to stand sthi while he was working -  he was 
also a ljo o d  m an and a kind m an and a great organizer, as shown in W orld 
W ar L .He helped usher in the characteristic 2Uth century cooperation 
between orthopaedic surgery, ch aritab le care and governmental action for 
crippled children and then adults. It' should, however, never be forgotten 
that this cooperation flourished long before the foundation of the British 
N ational H ealth Service in 1948 and still underpins it. In 1900, for instance, 
private philanthropy made it possible for Robert Jones to help found the 
Royal Liverpool Country Hospital for Children at Heswall. A few m onths 
later a nursing sister with vision, Agnes H unt, herself crippled, opened the 
Baschurch Home, enrolled Robert Jones in 1904, and in 1921 it was moved 
to G obowen as the Shropshire O rthopaedic Hospital at Oswestry, renamed 
the Robert Jones and Agnes H unt O rthopaedic Hospital after Jones’s death 
in 1933. W hat was to be the usual British pattern now developed, one of 
peripheral clinics visited from the centre by orthopaedic surgeons, nurses 
and physiotherapists, with admission of patients to the central institute and 
the addition of educational and vocational training facilities; and this pioneer 
work led to the form ation of a national Central Council for the Care of 
Cripples, to the Invalid C hildren’s Aid Association and similar bodies -  
nongovernm ental organizations with access to and influence on the ministries 
of health and education.
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Figure 72 R obert Jones (1857-1933)

The aims of centres like Oswestry have never been m ore clearly set out 
than by G  R G irdlestone when he was visiting South Africa in 1937 to plan 
orthopaedic services there for the Nuffield Fund. The essentials were early 
detection, efficient treatm ent and proper aftercare. It was easier for the 
surgeon to go to the patients rather than the reverse, so there should be a 
central orthopaedic hospital with peripheral clinics in general hospitals, 
visited by the specialists from the centre with their aftercare and plaster 
sisters. He wanted ‘a living organization which aims at preventing crippling, 
a well-knit central organization with decentralized clinics that runs like a 
machine. The vast m ajority of patients need never come into hospital but 
are cured as outpatients . . .  Easy cure by early treatm ent is a salvation to 
these children and an actual economy to the s ta te106.’

It is difficult for us to  appreciate now that, at the start of W orld W ar I, 
Robert Jones, like Hugh Owen Thom as, was better known to his friends in 
the USA than in Britain, where he was sometimes sneered at as a mere 
bonesetter107. Even when his outstanding work in the war earned the 
following eulogy from Sir William Osier, we can still detect a faintly 
patronising echo of the attitude of physicians to surgeons which is as old as 
medical history:
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Figure 73 An early photograph of Robert Jones and Agnes H unt

T h ere  has grown up a departm ent of surgery, the branch known as 
orthopaedics ... now widely applied to the relief of deformities and 
disabilities of all kinds. The orthopaedic surgeon is a teacher, a personal 
teacher and in two directions, of the patient’s mind quite as much as of 
his muscles and joints. It is not simply a surgical m atter, but an 
individual hum an problem requiring prolonged attention and study in 
each case. The new specialists in this branch are as much superior to 
the half-educated osteopaths and bone-setters as are our ophthalm ic 
surgeons to  the old vendors of eye-salves.’

To sketch Robert Jones’s life very briefly, family poverty sent him as an 
apprentice to  Thomas, whose wife was his aunt, and he qualified in 1878 
and worked with Thom as until the la tter’s death. He became general surgeon 
to the Royal Southern Hospital in Liverpool in 1899 and confined himself 
to orthopaedics from 1905. In the last decade of the century, from 1887 to 
1894, he organized the casualty service for the building of the M anchester 
Ship Canal between the two cities, obtaining the sort of experience in 
traum atology that Im hotep had acquired during the building of the Pyramids. 
The work at Oswestry came to  serve a large area in Wales and m idland
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England. Initially, his surgical technique was still much influenced by 
his pupillage with Thom as, relying heavily on reduction, under general 
anaesthesia, traction, a lignment and im m obilizatiam in sp fm ts rather than 
plaster. He d iJ th e n  begin to operate on difficult tibial fractures, initially a 
simple open reduction rather than plating or screwing, and he also operated 
for fractures of the olecranon, patella and radial neck. Though he observed 
Thom as’s adm onition to leave healing to N atu re , he thought it wise to give 
her the best conditions to work in. Even so, a t the end of W orld W ar I the 
Liverpool school still thought that m anipulation and splintage was best for 
m ost fractures. Robert Jones saw at once the im portance of Roentgen’s 
discovery in December 1895 and immediately sent to W urzburg (in May 
1896) and obtained a machine. W ith T hurston Holland, he took probably 
the first X-ray in Britain, of a bullet in a boy’s wrist, but thought it initially 
no more than an adjunct: ‘It has done little if anything to perfect or even 
alter our treatm ent of fractures107.’ Early in the century, Robert Jones 
introduced the im m ediate reduction of fractures.

O f his organizing abilities we have already had evidence. He opened the 
first British hospital lor the long-term  treatm ent of crippled children in 1899, 
the W est K irkby Convalescent Home; later he was connected with the Royal 
Liverpool C ountry H ospital for Children at Heswall. He was 57 at the 
outbreak of the F irst W orld W ar, with an established international reputation. 
The enorm ous num ber of casualties in 1914 led the arm y medical services 
to ask for help. He joined the Royal Army Medical Corps as a major, toured 
the military hospitals, and sent a blistering report on their shortcom ings to 
the W ar Office.

The problem  was tha t there were still very few trained orthopaedic 
surgeons in Britain. From  the start he resisted the idea that soldiers unlikely 
to become fit to fight again should just be discharged into civilian life: ‘It 
would involve the discharge of half our wounded in the m ost critical stages 
of disease, many of them to die, and m ost of them destined to deformity and 
functional disability . . .  no soldier should be discharged until everything is 
done to m ake him a healthy and efficient citizen.’ Early in 1915, Alder Hey 
Hospital in Liverpool was opened with Jones in charge of the surgical side. 
One of his aides was a C aptain T P M cM urray. The hospital was soon 
entirely reserved for orthopaedic cases. Jones preached the urgency of 
specialist care, patient segregation (even by type of fracture), rehabilitation, 
surgical training. He showed at the front how the immediate use of Thom as’s 
bed knee splint for femoral fractures could reduce m ortality from 80 per cent 
to 20 per cent. In 1916, the H am m ersm ith W orkhouse at Shepherd’s Bush 
in West London (later to become part of the British Postgraduate Medical 
School) became the South-East M ilitary O rthopaedic Hospital with 800 
beds; and similar institutes arose throughout the country, with, as Jones 
insisted, workshops for active rehabilitation rather than  the passive m otion 
machines favoured by the French and Italians. By the end of the war there 
were nine m ilitary hospitals with 30000 beds, with continuity of treatm ent 
by the same surgeons throughout. After the war, with the help of Girdlestone, 
26 centres continued in existence as civilian orthopaedic hospitals.

Jones emerges as a m an of immense stature, inevitably Inspector of
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M ilitary O rthopaedics and an eventual M ajor-G eneral, a m an of great vision, 
energy and tact* always tact. The great general surgeons of the time, like 
Berkeley M oynihan, had the sense to acknowledge that this was an 
orthopaedic war and to give him their support. The younger men who 
worked with Jones at Shepherd's Bush and elsewhere were a band of brothers; 
as with the pupils of John H unter, that work was a forcing-house for talent 
which came to dom inate British orthopaedics for the next generation and 
after. We repeat some of the names given at several places elsewhere because 
they are so im portant: Blundell Bankart, Sidney Higgs, H A T  Fairbank, St 
John Dudley Buxton, N aughton Dunn, M cCrae Aitken, H arry P latt and 
others, m any others -  Americans, Canadians, Australians, New Zealanders, 
Egyptians.

Because there were not enough British orthopaedists, Jones turned to his 
American friends for help in 1917. There, Joel G oldthw ait had already been 
quietly organizing for the inevitable for a year or two and had a list of young 
men, and sailed off with twenty of these to arrive in Liverpool on 28th May 
1917. He returned in O ctober with 42 more and 12 trained nurses. These 
men were initially assigned to Jones for work and training and then passed 
on to the American Expeditionary Force in France as needed, there to train 
the general surgeons actually treating the wounded for there were too few 
orthopaedists to do much of the work themselves. The pattern  developed 
and some 400 US surgeons trained and worked under Jones. It was a very 
tangible m anifestation of the ‘special relationship’ which was revived in 
W orld W ar II, which persists somewhat im probably and despite Europeaniz
ation even today, and which is perpetuated by the interchange of young 
orthopaedic surgeons as visiting Fellows between the USA, C anada and 
G reat Britain. The American contingent of the first war was sometimes 
referred to as the 'G oldthw ait unit', or the Division of O rthopaedic Surgery 
of the American Expeditionary Force.

We may add here, though it is not strictly pertinent, that the American 
base hospitals in France, where the policy was for immediate repatriation 
wherever possible, were enorm ous, up to 35 000 beds in some cases. Peltier 
tells us, for instance, that W innett O rr was called up from a small orthopaedic 
practice in N ebraska, worked for a time at the military hospital in Cardiff 
and ended up in charge of 18000 patients at Savenay in France.

In 1918, Robert Jones instigated the foundation of the British O rthopaedic 
Association, which proved as perm anent as the earlier British O rthopaedic 
Society had been im perm anent. He moved to London (an occupational 
hazard for famous Liverpudlians) to St Thom as’s H ospital and died, full of 
years and honours, in 1933. He touched nothing that he did not adorn.

The Oswestry pattern  spread over the country. There arose, for instance, 
the Chailey Heritage in Sussex in 1903, the Lord M ayor T reloar’s Cripples’ 
H ospital in Alton, Ham pshire in 1908, a famous open-air institution 
directed by Sir Henry Gauvain, and many others. The partnership between 
philanthropic aristocrats and orthopaedic surgeons is exemplified by the 
jo in t work of D am e G eorgina Buffer and N orm an Capener a t Exeter, by 
the Duchess of Portland and S A S M alkin at Harlow W ood, Nottingham . 
O rthopaedic hospitals arose at Plym outh, W rightington, Black Notley,
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Birmingham, Bath. One of our very few women orthopaedic surgeons*, 
M aud Forrester-Brow n (1885-1970) came to run an enorm ous service in the 
west of England for children with neglected tuberculosis, poliomyelitis, rickets 
and cerebral palsy, based on the Bath and Wessex O rthopaedic Hospital, 
founded in 1924.

All these developments took place at a time when orthopaedic specialists 
and nurses were very thin on the ground, and when tuberculosis, poliomyelitis 
and rickets were widespread. Often it m eant starting from scratch and 
training ancillary staff at all levels. Later, after the mid-century, these diseases 
disappeared and the centres were able to tu rn  to other fields, particularly 
chronic arthritis. Thus the W rightington Hospital, originally a tuberculosis 
sanatorium , became Charnley’s hip surgery centre.

Some of the benefactions were enorm ous. At Oxford, the Wingfield 
H ospital had been a hutted first war establishm ent and was used for 
orthopaedics afterwards by Girdlestone, Professor of O rthopaedic Surgery 
at Oxford. He was treating the then Sir William M orris, the car m anufacturer 
millionaire, for backache and one day his patient asked him casually how 
much it would cost to  rebuild the hospital. G irdlestone had the plans and 
costs ready later tha t day and the new building became the W ingfield-M orris 
O rthopaedic Hospital, later the Nuffield O rthopaedic Centre when M orris 
became a peer. Nuffield also gave very large sums to aid academic and 
clinical orthopaedics th roughout the British Com monwealth.

In some areas, the orthopaedic services had an occupational basis, like 
those organized for miners in N ottingham shire (associated later with E A 
Nicoll) and in Wales. Inevitably, a division tended to arise between the long- 
stay country hospitals, purely orthopaedic and dom inated by skeletal 
tuberculosis (and, often, by their autocratic surgeon-superintendents) which 
sometimes, as in the case of the Royal N ational and others, came to acquire 
independent postgraduate academic status, and the urban  orthopaedic 
centres, originally based on the teaching hospitals, to which specialist 
orthopaedic surgeons began to be appointed before and after W orld W ar I, 
and in which there were often ferocious running battles for beds and services 
with the general surgeons. Later still, after W orld W ar II, the N ational 
Health Service brought an orthopaedic departm ent to every m ajor district 
hospital. There is no doubt that, for a considerable time, the staffs of the 
sanatoria felt themselves the poor relations of their city colleagues with their 
private practices, but the former had some advantages. W ith time on their 
hands and an X-ray machine, they could make new observations, as Calve 
had at Berck-Plage, while the teaching hospital stars remained ignorant of 
large areas of their speciality. But, inevitably, the two became intermingled.

Now we have to make some detailed references to Robert Jones’s methods

* A nother was E rna H enrietta Jebens (1900-64), an am bulance driver in W orld W ar 
I who was one of the first women to  graduate at St. M ary’s H ospital in London 
after the war. She taught anatom y at the Royal Free H ospital for 30 years and 
became orthopaedic surgeon to  Battersea H ospital in the 1930s, the only woman, to 
my knowledge, then practising orthopaedics in London.
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and publications. At an early stage he shared Thom as’s aversion to  plaster- 
of-Paris as ‘barbarous’, but this had to be recanted when it came to the 
postoperative fixation of corrected feet. He was also very conservative around 
the turn of the century: ‘Never do an arthrodesis in a child under the age of 
ten, or a tendon transplant under four.’ He preferred m anual correction for 
talipes equinovarus to bone operations which left the foot painful, otherwise 
using a Thom as’s wrench plus an Achilles tenotom y, with an occasional 
internal ro ta tion  osteoclasis of the tibia. However, he did operate when 
necessary and was doing astragalectom y and wedge tarsectom y even in 
1900108. Club-foot was not cured until and unless the child could voluntarily 
assume overcorrection in valgus109. In 1908 he was doing fusion for paralytic 
calcaneo-cavus110. He made full use of general anaesthesia and the new X- 
rays for fracture reduction. Like Thom as, he was strenuously opposed to 
forcing stiff jo in ts by passive m otion111.

He was an early and keen exponent of knee meniscectomy, done through 
small anterom edial or anterolateral incisions, and reported 100 cases in 
1906112,113. However, his treatm ent of recurrent dislocation of the patella 
by coronal splitting of the lateral femoral condyle and forward wedging of 
the anterior portion was less successful114. H ip ankylosis in vicious position 
was treated, if unilateral, by a transtrochanteric abduction osteotomy; but 
in bilateral cases he tended to excisional pseudarthrosis or sheathing the 
femoral head in foil or film, and one case of bony ankylosis treated by 
interposition of gold foil in 1902 had good function 21 years la te r115.

Jones was an early enthusiast for tendon transp lantation  and reported 253 
cases at a meeting in Trance in He did this to reinforce or replace
weak or useless groups, to alter a line of pull, or to supplement a fusion. 
M axim um  preoperative correction was essential, and the tendon was routed 
in a straight line and sutured to bone or periosteum. He often completed

Figure 74 R obert Jones using T hom as’s wrench to correct a m alunited Colles 
fracture (Orthopaedic Surgery o f  Injuries, O xford M edical Publications, 1921)
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the operation by excision of an oval of skin on the dorsum  of the foot on 
the weak side, and it is fascinating to see this very procedure illustrated in 
a Japanese text of 1837 in connection with the treatm ent of club-foot. The 
foot was held overcorrected in plaster. For paralytic calcaneus he moved the 
peronei to the Achilles tendon, and in congenital equinovarus the tibialis 
anterior was transferred laterally; in spastics the ham strings were taken to 
the patella. I t is interesting that, at this period, and untypically for him, he 
thought exercises and reeducation quite valueless for spasticity and employed 
tenotom y from the start, even in the mildest cases117.

A nother oddity is tha t he visited Calot at Berck in France and was 
impressed by the forcible correction of P o tt’s kyphosis under general 
anaesthesia and used the m ethod for a time. Also in 1901, he described a 
case o f ‘multiple enchondrom ata’ which is clearly one of congenital myositis 
ossificans; indeed, he thought it much like a myositis -  it is a very early 
rep o rt118.

In 1903, with A H  Tubby, he wrote Modern M ethods in the Surgery o f 
Paralysis (M acmillan, London) and, during W orld W ar I, several instructional 
m anuals. One of these was Injuries o f Joints, reissued in 1922, one of the 
Oxford W ar Prim er series for young arm y surgeons. In this book he stressed 
avoidance of passive movements in physiotherapy, but m anipulated under 
anaesthesia, noting the im portance of ro tation  at the knee. He had abandoned 
operation for Volkm ann’s contracture in favour of progressive stretching. 
All elbow fractures (except of the olecranon) were treated in full flexion to 
limit the space for callus or myositis at the front of the joint, and his test of 
recovery was Thom as’s test, i.e. the ability to hold the jo in t in progressively 
increasing extension while retaining the power of full active flexion. He gives 
a good early description of myositis ossificans after elbow dislocation and 
excised displaced fractures of the head of the radius. He gives what is possibly 
the first account of the sabre-cut incision through the acrom ioclavicular jo in t 
and acrom ion for repair of supraspinatus rupture and /o r exploration of the 
subdeltoid bursa, long before C odm an made it popular later in the century. 
He disposes of the myth of the sprained wrist and fixed the responsible 
scaphoid fractures in dorsiflexion, removing any blocking fragment. In 
reducing Colles fractures he stressed the im portance of pronation  and used 
two tin gutter splints applied spirally to m aintain this position.

He stressed the dangers of moving patients with neck fractures and reduced 
atlantoaxial displacements under general anaesthesia. He says, strangely, 
that ‘fractures of the bodies of the dorsal vertebrae are practically unknow n’; 
this was, of course, before the age of universal m otoring. He gives a clear 
clinical account of slipped upper femoral epiphysis, which he attributed to 
injury, or a succession of injuries, and treated by reduction under anaesthesia 
and a hip spica plaster. H ip fractures were all treated in abduction frames, 
with no m ention of operation. There should, he said, be no hesitation in 
operating for torn  medial menisci if they imperilled the patient’s livelihood, 
but ‘the surgeon who operates upon a healthy knee-joint should be clean 
beyond reproach. He should have an antiseptic conscience. His finger should 
never enter the wound, however scrubbed or thickly gloved, as an infection 
would prove a tragedy.' He did no t much favour operating on the cruciate
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ligaments, and operated for patellar fractures only in young adults, otherwise 
using a Thom as splint with the fragments crowded together as the inventor 
of that splint had taught him.

In 1917 there came N o te s  on M ili ta ry  O rthopaed ics  (London, Cassell) and 
in 1921 he edited T h e  O rthopaed ic  S u rg ery  o f  In ju ries  (London, Henry 
Frowde and H odder and Stoughton), a two-volume work much of which he 
wrote himself, and which contains his famous preface stating that orthopaedic 
surgery is based on principles of treatm ent, whether operative or other, 
leading to restoration of function. In 1923 there appeared the O rthopaedic  
Surgery  by Jones and R W Lovett, of Boston, which was really a continuation 
of the original wholly American text by Bradford and Lovett, the 1890 
T reatise  o f  O rthopaedic  S u rg ery  (New York, William Wood). This remained 
a standard text for English-speakers for m any years and was valuable to the 
present writer in the 1940s. It was revised with H arry P la tt’s help. Lovett 
died while visiting Jones’s home in Liverpool in connection with this work 
in 1924. The im portant and influential R o b ert J o n es  B ir th d a y  Volum e  of 
1928, with its m arkedly European orientation, is reviewed at length elsewhere 
(p. 655).

Perhaps the longest lasting ‘orphan’ of orthopaedics was traum atology. 
Only a few general surgeons had been really interested in the treatm ent of 
fractures and other injuries; it had been regarded as a troublesom e chore, 
often delegated to juniors, w ithout much attention to function or rehabili
tation. There were exceptions, like H arold Stiles at Edinburgh, who took a 
real interest. W ith the advent of the N ational H ealth Service, most gratefully 
abandoned this work to their new orthopaedic colleagues. The idea of 
segregated fracture clinics was originally seen as unnecessary and unwelcome, 
despite Robert Jones’s experience with the Ship Canal, despite the first 
organized clinic of H arry  P latt at Ancoats Hospital, M anchester, in 1913— 
14, even despite the experience of segregated treatm ent in W orld W ar I, 
whose lessons tended to be forgotten.

In the 1930s, however, stim ulated by a British Medical Association 
investigation which reported in 1935, and based on the success of P la tt’s 
clinic and tha t of W atson-Jones a t the Liverpool Royal Infirmary, government 
accepted that organized casualty services were required, and although this 
was overtaken by the war, the very experiences of that war reinforced the 
recom m endation. In 1943, The Fracture and Accident Services Committee 
of the British O rthopaedic Association set out the case in detail. The effect 
has not been quite what might have been expected, nor what the originators 
had in mind. The regional orthopaedic centres do not deal with traum a, or 
only with some of its late results. The departm ents of the district urban 
hospitals deal with both elective orthopaedics and traum a, regarded as 
axiomatically desirable by some (but not by the present writer); and there 
are effectively only two specialized traum a centres, the Birmingham Accident 
Hospital and the Stoke M andeville Centre for Spinal Injuries. After W orld 
W ar I, Robert Jones had urged the development of an accident centre in 
every m ajor city, but this did not happen. The Birmingham centre is linked 
with William Gissane (1898-1981), an Australian, influenced by Bohler, who 
founded and directed it from 1841, always emphasizing prevention. He
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transform ed a hundred year old hospital into a world-famous institution for 
injuries and burns, stim ulated the requisite training and pathological and 
bacteriological services, and became Professor of Accident Surgery. His work 
related to  occupational and environm ental conditions, including road traffic, 
and stressed rehabilitation. Like Robert Jones, Gissane wanted to segregate 
traum a from orthopaedics as such, but this has not happened. Some have 
got very near, like L W Plewes with his accident service at the Luton and 
D unstable Hospital, fed from an adjacent m otorw ay and a local car factory. 
The Stoke M andeville Hospital pioneered the m odern treatm ent of spine 
and cord injuries during W orld W ar II and after, under the initial guidance 
of Sir Ludwig G uttm ann; this work is described at p. 671.

Rehabilitation had been given immense im petus by Robert Jones in W orld 
W ar I. Later, it gained industrial connotations: with H E M oore at the 
Railway Rehabilitation Hospital at Crewe, with Sir Hugh Griffiths for dock 
workers in Greenwich in 1938, for miners in the hands of Miller in Glasgow 
and Nicoll in Mansfield, N ottingham shire, and this spread to other industries 
and vocations. The outstanding work of W atson-Jones as orthopaedic 
adviser to the Royal Air Force in W orld W ar II included rehabilitation 
services that started in the am bulance and saw the patients back to their 
original duties wherever possible.

G overnm ent legislation from the beginning of the century has aided 
orthopaedics, w hether by regulating working conditions and safety or 
through the N ational Insurance Act of 1911 which provided medical 
treatm ent for wage-earners. The school medical services checked children 
for orthopaedic disorders and other measures catered for skeletal tuberculosis, 
from inspection of milk to the provision of treatm ent facilities. Various 
workm en’s com pensation acts were not always as beneficial as planned, 
sometimes encouraging com pensation neuroses; and, of course, litigation 
after injury or alleged orthopaedic negligence has grown enorm ously in 
recent years and has tended to create ‘defensive’ treatm ent, which is no t in 
the best interests of the patient.

Academically, orthopaedic surgery became a recognized subject for under
graduate teaching early in the century, but not until 1937 did G  R Girdlestone 
become the first occupant of a Chair, established at Oxford with the aid of 
Lord Nuffield, to be succeeded by Sir H erbert Seddon and then by Joseph 
Trueta. Such chairs are now widespread. Postgraduate training -  the most 
im portant stage in an orthopaedic career -  was originally, and still is to a 
great extent, by apprenticeship in an orthopaedic departm ent, but there are 
a num ber of specialized postgraduate training centres, notably in Liverpool 
and London.

In Liverpool, T P M cM urray, who continued to practise at 11 Nelson 
Street, home of Hugh Owen Thomas, after the departure of Robert Jones, 
established the diplom a of M Ch O rth  (M aster of O rthopaedic Surgery) in 
conjuntion with Liverpool University, a first-class if still somewhat conserva
tive course which has left its m ark in the N orth  of England and on num erous 
trainees from overseas. Such is English clannishness, however, that it still 
attracts few from south of the W ash and is not often encountered in the 
affluent south-east. There is, in fact, more interchange, both orthopaedic and
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general, between Scotland and London than between the north and south 
of England.

If we may, at this stage, refer to some peculiarly British achievements that 
have advanced orthopaedic surgery, there is, of course, Listerian antisepsis 
and asepsis. Asepsis was rigorously applied by A rbuthnot Lane (p. 133) in 
his pioneering internal fixation of fractures, recognizing that ordinary 
standards of surgical cleanliness were quite inadequate when metal foreign 
bodies were im planted. Lane used a strict no-touch technique, with gloves 
and carefully sterilized instrum ents, all resterilized by boiling after each 
m anoeuvre of an operation. Antiseptics were eschewed in favour of care to 
exclude infection; today the availability of antibiotics tends to reverse this.

Fleming’s ‘discovery’ of penicillin (in quotes because of Lister’s work on 
the penicillum m ould at King’s College Hospital before 1900), its application 
by Trueta and Agerholm to osteomyelitis at Oxford in 1946 after its victories 
in W orld W ar II, have transform ed many fields of orthopaedic surgery, 
especially since the search for o ther antibiotics has been so successful, notably 
in com bating skeletal tuberculosis.

The massive local resection of bone tum ours and other lesions and their 
replacement by endoprostheses was initiated by Seddon, Jackson Burrows 
and Scales a t the Royal N ational O rthopaedic H ospital (p. 605) before 
workers in o ther countries. The first knee replacem ent in England was 
devised and performed by Shiers in 1953, using an uncemented stainless steel 
hinge119, while in 1954 Burrows and Scales used a hinged replacement for 
m alignant disease and an essentially similar prosthesis is still in use at 
Stanm ore 34 years la te r120. There is no need to  rehearse the multiplicity of 
designs since, nor is there any need to stress the enorm ous contributions of 
Sir John Charnley to to tal hip replacement, partly because they are so well- 
known, partly because they are reviewed elsewhere. To take ju st one special 
field, osteotom y for osteoarthritis of the knee was pioneered in England, 
before anywhere else, by William W augh, now Emeritus Professor of 
O rthopaedic Surgery at N ottingham  University. W augh points o u t121 that 
debridem ent of the M agnuson type or occasional denervation were the only 
surgical measures for this condition until the late 1950s. Then Kenneth 
Pridie, of Bristol, began drilling the eburnated bone and showed that 
this was followed by fibrocartilaginous repa ir122. Though this work was 
interrupted by his prem ature death, Pridie had recognized the im portance 
of malalignment and did a tibial osteotom y in three of his six cases. The 
only other operation of any use before 1950, before the arrival of osteotom y 
or jo in t replacement, was arthrodesis, preferably with compression as 
popularized by C harnley123, which in its turn was based on Key’s work in 
the USA in the 1930s124. (The present writer was taught by Paul Jenner 
Verrall at the Royal Free Hospital in London in 1938 to transfix the bone 
ends and jam  them together on a Thom as splint, a m ethod he had used 
during W orld W ar I.)

Supracondylar femoral or upper tibial osteotom y for angulation was far 
from new; but its first deliberate use for arthrosis was by Jackson and W augh 
at Harlow W ood Hospital at N ottingham  in 1961125 126. Initially, this was 
just below the tuberosity: W ardle in Liverpool had divided the tibia at a
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much lower level for some tim e127. The original aim was simply to correct 
obvious malalignment; but it was then realized that the bone section itself 
seemed to relieve pain and stim ulate cartilage repair, possibly by changes in 
the intraosseous circulation, that it was best done for unicam eral disease, 
preferably medial, and above the tuberosity. The operation has been well 
developed by M ark Coventry at the M ayo Clinic; it is an excellent procedure, 
notably because it does not prejudice subsequent replacement operations.

W riting in 1950, O sm ond-C larke128 stressed the conservatism of the old 
British tradition, now so much less m arked tha t the proper application of a 
Thom as splint or Robert Jones bandage is unknow n to many. M anipulation, 
too, is now much less used than  formerly, and not at all by some surgeons, 
and this is sad because, for the right indications, it is invaluable. Osmond- 
Clarke called idiopathic scoliosis ‘a challenging mystery’, it still is. In the 
early part of the century, M cCrae Aitken did valuable work of a nonoperative 
nature for spinal curvatures. If we have got rid of tuberculosis and 
poliomyelitis, it is not through the effort of orthopaedic surgeons; they are 
still there in the Third W orld, but in Britain the once frequent tendon 
transplants are now done only for nerve injuries and spasticity.

John Charnley’s The Closed Treatment o f Common Fractures of 1950 
shows what can be done with simple measures, scrupulously observed, yet 
there is an ever-accelerating trend to operation, especially since the arrival 
of AO osteosynthesis. M edullary nailing, as we have seen, was used by Hey 
Groves in 1916, and then lapsed until B H Burns and R H Young of St 
G eorge’s H ospital popularized Kiintscher nailing after W orld W ar II. The 
publication of W atson-Jones’s Fractures and Joint Injuries in 1940 ended the 
prewar dependence on the works of Bohler and Lorenz and give a bible to 
English-speakers (and m any others) round the world. It had its faults; it was 
possibly over-dogmatic; but it settled for nothing but the best and showed 
exactly how to achieve this. Anyone who had the good fortune to attend 
W atson-Jones’s wartim e lecture course on fractures at H am m ersm ith left 
totally enthused. He introduced clarity and certainty, and this is essential to 
surgeons in training, at least until they discover that clarity is not enough 
and that certainty does not exist.

Just as European countries remained in the dark ages as far as orthopaedics 
was concerned during the second war and borrowed avidly from Britain 
after 1945, so the British, though luckier, found themselves adopting American 
techniques in the postw ar years, particularly in the context of disc surgery, 
limb equalization and the use of the newer metals and prostheses.

We can note only briefly some of the accomplishments of the first half of 
the century: Elmslie’s work on the skeletal dystrophies, W atson-Jones's 
procedure for persistent ankle instability, the Bankart operation for recurrent 
dislocation of the shoulder, am ong others. H A Brittain, of Norwich, 
developed the architectural principles of arthrodesis by methods of extra- 
articular fusion, which were later outm oded by the disappearance of the 
disease which had called them into being. W hen spinal tuberculosis with 
paraplegia was common, N orm an Capener of Exeter developed anterolateral 
decompression of the cord, or lateral rachotom y, though this cannot be said 
to have been altogether original. The Keller operation for hallux valgus
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described in New York in 1904129 had, in fact, been anticipated by Davies- 
Colley (for hallux flexus) in 1887130.

In Oxford, at the W ingfield-M orris O rthopaedic Hospital, G irdlestone 
exquisitely laid down the principles of the treatm ent of bone and jo int 
tuberculosis before, during and after W orld W ar II, and of other fields 
besides; to work with him was a privilege and an inspiration. H and surgery 
required some American stim ulation and is referred to in connection with 
Guy Pulvertaft (p. 163). Elmslie and Platt did valuable work on bone tumours, 
as did Sir Stanford Cade at the W estminster Hospital in London. It is not 
commonly recognized that Philip Wiles (see p. 599) was doing all-metal total 
hip replacement at the Middlesex H ospital in the 1930s, or that Lam brinudi 
of G uy’s Hospital was using intram edullary fixation of forearm fractures in 
1940-41. The hindquarter am putation was developed, or at least popularized, 
by Sir G ordon G ordon-Taylor, also at the Middlesex Hospital, before the 
war.

The prenatal diagnosis of neural tube defects was made possible by D J 
H Brock and colleagues at Edinburgh by their testing for alphafetoprotein 
in the am niotic fluid and m aternal blood, so tha t early antenatal screening 
could perm it term ination. The enzyme phosphatase was discovered by 
Robinson and Kay and work on vitamins by M ellanby and others led to 
the virtual disappearance of deficiency diseases (though rickets and pregnancy 
osteom alacia have re-emerged in dark-skinned im m igrants in recent years). 
There are also the immense contributions of nonmedical scientists, notably 
computerized tom ography by G  N  Houndsfield and of m agnetic resonance 
imaging by J M ullard and G N H olland independently.

SOME PERSONALITIES

We have already discussed W J Little at length, and it only remains to add 
that, in his 1855 Lectures on the D eform ities o f  the H um an  F ram e, he 
described two brothers with pseudohypertrophic m uscular dystrophy but 
did not name it (Duchenne did so 13 years later), and that in 1878 he visited 
C anada and the United States, where he met D etm old, Stromeyer’s pupil, 
in New York, who introduced subcutaneous tenotom y into the USA. Little 
did three things: he introduced subcutaneous tenotom y into England; he 
wrote the first m ajor English book on orthopaedic surgery; and he established 
the first English orthopaedic hospital.

His sons, Louis Stromeyer Little and Ernest Muirhead Little, are discussed 
on pp. 127-8. A H Tubbv (1863-1930) was on the staff of the N ational 
O rthopaedic and the W estminster Hospitals and, next to Robert Jones, was 
the outstanding genius of his day in British orthopaedics. We have mentioned 
his literary collaboration with Robert Jones, but the standard British work 
of the early century was Tubby’s D eform ities: a T rea tise  on O rthopaed ic  
Surgery  of 1896. The first edition did not deal with skeletal tuberculosis 
(because this was the province of the general surgeon), but the second edition 
of 1912 did, and was rewritten and retitled as D eform ities, includ ing  D iseases  
o f  the B ones and  Jo in ts , a T e x tb o o k  o f  O rthopaed ic  S u rg ery  in two volumes,
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with the still novel ‘Roentgen-ray illustrations’. Tubby was a cultured man 
with a busy practice and took little interest in orthopaedic politics.

T H (‘Tommy’) Openshaw (1856-1929) was the first surgeon in charge of 
an orthopaedic departm ent at the London Hospital and also served the 
Royal N ational, a great character but uninterested in adm inistration. E 
Laming Evans (1871-1945) was for many years on the staff of the Royal 
N ational -  a tall, gentlemanly, irascible figure, interested mainly in congenital 
dislocation of the hip and astragalectom y (see p. 503).

R C Elmslie (1878-1940) was a student and then surgeon to St B artholo
mew’s Hospital, interrupted in W orld W ar I when he was in charge of the 
M ilitary O rthopaedic H ospital at Shepherd’s Bush. He was a founder 
m em ber of the British O rthopaedic Association and its president in 1930. 
He had to struggle to get his departm ent at St Bartholom ew’s properly 
staffed and bedded, and even in 1928, 16 years after his appointm ent, he still 
had only five male and five female beds. Elmslie was of scholarly bent, a 
good operator and com m ittee-m an (not a usual combination), devoted to 
the organization of cripple care. His classical work was on fibrocystic disease 
of bone131, but his total of publications exceeds 200.

W H Trethowan (1882-1934) was the first orthopaedic surgeon at G uy’s 
H ospital in 1912, one of Robert Jones’ team at Shepherd’s Bush in W orld 
W ar I, then at the Royal N ational and Queen M ary’s Hospital for Children 
at C arshalton. He was an inspiring teacher who wrote little, concentrated 
on function and operated like an angel, never ligating a vessel, and was an 
expert bone-grafter.

Constantine Lambrinudi (1890-1943) was T rethow an’s jun io r at G uy’s 
and died tragically early, but not before producing lasting procedures: 
interphalangeal fusion for clawed toes and pes cavus, the famous drop-foot 
opera tion132, and the intram edullary fixation of forearm fractures with 
Kirschner wires.

Naughton Dunn (1884-1939) was Robert Jones’ house surgeon at Liverpool 
and his private assistant until Jones steered him into a post at the Birmingham 
Cripples’ U nion, later the Royal O rthopaedic H ospital in 1913. He worked 
with Jones again in the first world war and at Oswestry afterwards. His 
main contribution consisted of his fusion operations for paralytic deformities 
of the feet.

Walter Rowley Bristow (1883-1947), a graduate of St Thom as’s Hospital 
in London in 1907, took up orthopaedics after appointm ent to Shepherd’s 
Bush under Robert Jones on being invalided from Gallipoli. After the first 
world war, St Thom as’s acquired an orthopaedic departm ent with Robert 
Jones as its head and Bristow as his assistant, but Jones’ position was rather 
nom inal and Bristow was the director in practice, aided by George Perkins. 
Bristow was particularly interested in peripheral nerve injuries133 and was 
to revive this interest as a m em ber of the Medical Research Council 
Com m ittee in this field when he became brigadier and consultant to the 
British Army in W orld W ar II, as Jones had been in the earlier war. St 
Thom as’s acquired a longstay country branch at Pyrford in Surrey, now 
known as the Rowley Bristow O rthopaedic Hospital. Bristow attracted  many 
later famous pupils: E P Brockman, George Perkins, R J Furlong. He used
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to say: ‘We treat patients not diseases.’
Thomas Porter McMurray (1888-1949) was an Ulsterm an, a 1910 graduate 

at Queens University, Belfast, who became Robert Jones’ house surgeon and 
private assistant at 11 Nelson Street and worked there with him until Jones 
left for London. In the first war he worked at the Alder Hey military hospital 
near Liverpool, a disciple and advocate of Hugh Owen Thom as and Jones, 
training English, C anadian and American surgeons. After Jones’s death in 
1933, M cM urray was largely responsible for the establishm ent of orthopaedic 
surgery as an academic discipline in Liverpool, became professor of o rtho
paedics in 1938, the second in Britain after G irdlestone at Oxford, and 
started the M Ch O rth  diplom a course, which influenced orthopaedic surgery 
throughout the Com m onwealth. He remains best know n for his displacement 
osteotom y for ununited fractures of the femoral neck and arthrosis of the 
hip, and for his famous sign of a torn knee m eniscus134. His operative 
dexterity was legendary; he could disarticulate a hip in ten minutes. He also 
wrote a textbook, not now sufficiently read, which contains the essence of 
the Liverpool school of thought in orthopaedic surgery.

Sir Harry Platt (1886-1986), a great father-figure in British orthopaedics, a 
centenarian, one of Robert Jones’ last pupils, who received some postgraduate 
orthopaedic training at the M assachusetts General H ospital before W orld 
W ar I, greatly contributed to raising orthopaedic surgery in Britain from a 
small and struggling speciality to a level where every general hospital now 
has its own orthopaedic surgeon, an orthopaedic departm ent and a fracture 
clinic. Like quite a few orthopaedists, he was himself handicapped, by an 
ankylosed knee due to childhood osteomyelitis treated by Robert Jones. His 
year in Boston, at the instigation of Robert Jones and the invitation of 
Brackett, then chief of orthopaedic surgery, exposed him to the influence of 
Lovett, Bradford and Goldthw ait. He started the first fracture clinic in 
Britain a t Ancoats Hospital, M anchester, in 1913-14, and served as surgeon- 
in-charge of a M anchester military orthopaedic hospital in W orld W ar I, 
where he was assigned some American surgeons, notably Osgood. It was 
really the com bination of Robert Jones, P latt and Osgood that led to  the 
foundation of the British O rthopaedic Association. A lthough an orthopaedic 
surgeon in M anchester and Oswestry, he had no departm ent at the 
M anchester Royal Infirmary until 1932, to which he moved with Osm ond- 
Clarke as his jun io r in 1934 to set up an orthopaedic division and, in 1939, 
to occupy the first C hair in O rthopaedic Surgery in the country after 
G irdlestone’s endowed C hair at Oxford.

P latt was a great traveller and orthopaedic internationalist, a founder- 
member and sometime president of both the British O rthopaedic Association 
and of SICOT, first chairm an of the editorial board of the British Volume 
of the Journal o f Bone and Joint Surgery. He was a great planner of services 
and encouraged his pupil, John Charnley, in his work on hip replacement. 
M any of his other trainees achieved eminence -  David Lloyd-Griffiths, 
Roland Barnes and others.

In W orld W ar II he was adviser to governm ent on orthopaedic services 
and collaborated with Philip W ilson of New York to send over young 
American orthopaedists to staff the American H ospital in Britain. He was
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Figure 75 F o u rth  President of SIC O T (1951-1954), Sir H arry  P latt

knighted in 1948 and President of the Royal College of Surgeons of England 
in 1954-7, the first orthopaedic surgeon to be so. He helped found the 
International Federation of Surgical Colleges and was its first president.

P latt created the first fracture clinic in Britain, possibly in Europe, a t a 
time when orthopaedics was being taught, if at all, by general surgeons 
resisting this upstart speciality. As David Lloyd Griffiths says135, its present 
independence in the U K  is owed to him as much as anyone. His help in 
planning fostered the enorm ous expansion of services in the N ational Health

Figure 76 Sir H arry  P latt (standing) and Sir H enry O sm ond-Clarke (1966)
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Service after its inception in 1948, and he nurtured the academic as well as 
the practical side. He always insisted on the im portance of follow-up and 
hated to discharge a patient. A com petent if not a brilliant operator, he was 
irritable in the theatre, where he literally used to kick the bucket until his 
nurse filled it with plaster!

Sir Walter (‘Watty’) Mercer (1890-1971), of Edinburgh, was a charism atic 
figure, a most rem arkable general surgeon and an equally rem arkable 
orthopaedic surgeon, in this way resembling his fellows at Edinburgh, H arold  
Stiles and John Fraser. He was a surgeon in the British Army in both world 
wars, and his famous textbook of orthopaedics of 1952 is still going strong 
under the editorship of Duthie at Oxford. He became Regius Professor of 
Surgery at the Edinburgh Royal Infirm ary and took over all orthopaedic 
and fracture work after W orld W ar I, but retained his wider interests and 
introduced cardiac surgery in 1946. All his early orthopaedic work was done 
in the general wards. Thus he pioneered anterior fusion for spondylolisthesis 
20 years ahead of others (but gave it up because of mesenteric throm bosis 
and ileus), did hip arthroplasties and Sm ith-Petersen pinning, all at the same 
time that he was developing pulm onary and gastro-oesophageal surgery. In 
1948 he was offered a special chair in orthopaedic surgery to establish and 
direct orthopaedic training and practice in south-east Scotland, and though 
this meant a great step down in power and prestige he accepted the challenge 
and produced brilliant young men like Ian Lawson Dick and Ewen Jack. 
His speed and dexterity as an operator were formidable. He was chairm an 
of the editorial board  of the British Volume of the Journal o f Bone and Joint 
Surgery for seven years.

Gathorne Robert Girdlestone (1881-1950) went from Oxford to graduate 
at St Thom as’s and, after first going to Shropshire as a general practitioner 
surgeon, worked at Oswestry under Robert Jones. This shaped his career 
and gave him the mission of going out from the centre to  find those needing 
treatm ent, to  arrest or prevent crippling disease. He became the apostle of 
the regional practice of orthopaedic surgery, with a central hospital and 
peripheral clinics. In W orld W ar I he was placed in charge of an Oxford 
military hospital with 400 beds, which had attached the Wingfield Convalesc
ent Home in the then village of H eadington nearby. Robert Jones arranged 
for G irdlestone to use some army huts in its grounds, and in 1919 this 
became the Wingfield Hospital under the M inistry of Pensions, with one 
ward for crippled children. In  1922 the hospital was transferred to a local 
Wingfield Committee. W hen Jones and G irdlestone launched the Central 
Council for the Care of Cripples after that war, G irdlestone was its honorary 
secretary. He ran his region -  Oxfordshire, Berkshire, Buckinghamshire -  
by being appointed to most of the general hospitals in the region and 
establishing satellite clinics run by perm anent integrated Wingfield staff, as 
at Oswestry. Here he was well assisted by W B Foley and J C Scott (q.v.)

Girdlestone was a marvellous operating surgeon, despite the loss of an 
index finger infected from a patient, and devised procedures for P o tt’s 
paraplegia, hallux valgus, arthrosis of the hip (the famous pseudarthrosis 
salvage procedure by excision of the femoral head and neck, still a by no 
means negligible last resort for m any problems), flexor/extensor tendon
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transfer for clawed toes. In 1930 Sir William M orris, later Lord Nuffield, 
rebuilt the hospital and in 1937 endowed a C hair in O rthopaedic Surgery 
at Oxford, the first such in Britain, for Girdlestone. G irdlestone visited South 
Africa and elsewhere to plan orthopaedic services which Nuffield financed. 
In 1939 he resigned his chair to devote himself to war work as governm ental 
adviser, planned orthopaedic services in the new N ational Health Service 
after the war, and in 1949 integrated the work in the Oxford region in 
the Nuffield O rthopaedic Centre, the totally refurbished W ingfield-M orris 
Hospital, the crown of his career.

Girdlestone was worshipped in his hospital and established an esprit de 
corps which is still very evident. He was a devout Christian and m anaged 
to combine humility with an intense belief in his mission that was sometimes 
alienating. M any contributions, to organizations and individuals, came from 
his own pocket. He was largely responsible for creation of the American- 
staffed orthopaedic Churchill Hospital at Oxford in W orld W ar II.

Walter Barham Foley (1889-1979) was a 1912 St Thom as’s graduate who 
worked under Bristow after service in W orld W ar I and  then, in 1927, moved 
to Oxford as assistant to G irdlestone and was also appointed at the Radcliffe 
Infirmary and at hospitals at Aylesbury and W indsor. He was in total 
contrast to G irdlestone -  quiet, unassuming, alm ost dry as dust -  yet they 
had 25 years of harm onious collaboration. He fostered the peripheral clinics 
and did the bulk of his work there. He pioneered cervical osteotom y for 
slipped femoral epiphysis and perfected ischiofemoral fusion.

James Christopher Scott (1908-1978), a C anadian and T oronto  graduate 
of 1932, influenced by W E Gallie and R I Harris, went to Oxford in 1934 
to work under G irdlestone and Foley and served in the Royal Air Force in 
W orld W ar II. He initiated the accident service at the Radcliffe Infirmary 
and in 1948 succeeded G irdlestone as director of the Nuffield O rthopaedic 
Centre and fulfilled academic duties in the University. An excellent committee 
m an and organizer, he was also one of the earliest users of penicillin and 
introduced the excision of slough and prim ary suture for hand infections 
under penicillin cover.

Sir Herbert Seddon (1903-1977) had an immense influence on orthopaedic 
surgery in Britain and the world. A St Bartholom ew’s graduate of 1928, he 
spent some time in 1930 as surgical instructor a t Ann Arbor, M ichigan, and 
was appointed Resident Surgeon at the new Stanm ore country branch of 
the Royal N ational O rthopaedic H ospital near London at a time when 
poliomyelitis and skeletal tuberculosis were the main longstay problems. He 
did fundam ental work on P o tt’s paraplegia, distinguishing the early and late 
varieties and showing that it was not due to the mechanical effects of the 
kyphosis. Apart from his prize essay with W eeden Butler on the subject 
before the second war, in 1956 he collaborated in a book, P o tt’s Paraplegia, 
with Robert Roaf and David Lloyd-Griffiths. In 1940, at the age of 37, he 
succeeded G irdlestone as Nuffield Professor of O rthopaedic Surgery at 
Oxford. There, during the war, he developed the peripheral nerve injury unit 
which has contributed more to this field than any departm ent before or 
since, developing m ethods of classification, muscle charting and operative 
technique which gave clarity to a confusing picture. The work is summed
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Figure 77 Sir H erbert Seddon (1903-1972)

up in his Surgical Disorders o f the Peripheral Nerves of 1971.
In 1948 he returned to the Royal N ational in London as director of its 

new Institute of Orthopaedics, of which he was the m ain architect, and made 
it a great centre for visitors and trainees from all over the world. He became 
professor there in 1965 and retired in 1967. An academic, scientific surgeon, 
he gave valuable service to the M edical Research Council, planned the care 
of poliomyelitis epidemics in M alta, M auritius and Africa, and (with others) 
organized a world trial to com pare surgery with drug therapy for spinal 
tuberculosis. He was a man of great moral courage and intellectual honesty, 
even if, like G ladstone, when found to have an ace up his sleeve, he gave the 
impression that G od had put it there.

A S Blundell Bankart (1879-1951), a G uy’s Hospital graduate of 1906, was 
influenced there by A rbuthnot Lane, and in 1909 became the first registrar 
at the Royal N ational O rthopaedic H ospital soon after its form ation by 
am algam ation of the three separate institutions discussed at p. 129. There he 
operated at a furious rate, especially in the summer holidays when his chiefs 
were away, and to the end of his career enjoyed an eight-hour session. In 
1911 he became assistant surgeon and was also appointed to the M aida Vale 
Hospital for N ervous Diseases and to various children’s hospitals, combining 
paediatric, orthopaedic and neurosurgery. Like so many others, he was at 
Shepherd’s Bush in the first w ar under Jones. Even after his appointm ent in 
1920 as the first ever orthopaedic surgeon at the Middlesex Hospital, he 
continued with neurosurgery at M aida Vale until W orld W ar II, in the spinal 
rather than the cranial field, and was one of the first to perform lateral 
cordotom y for pain. At the Middlesex he had an uphill struggle against the 
general surgeons (how often one has to  write that phrase, how much the 
present writer himself so suffered!) and for long had only one weekly 
outpatient clinic and three male and three female beds and a few children’s
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beds. He had no orthopaedic wards until 1935 and no real fracture service 
until after the second world war. In 1923 he described the Bankart lesion in 
recurrent dislocation of the shoulder and his operation for it. There were no 
bounds to his intrepidity: he sometimes excised the whole of a tuberculous 
hip, femoral head, acetabulum , capsule and all; he transplanted the upper 
fibular shaft and epiphysis to replace the femoral head and neck lost in 
infantile suppurative arthritis, and it survived and grew and adapted itself 
to the acetabulum 136. He was the first secretary of the new orthopaedic 
section of the Royal Society of Medicine in the 1930s, a founder-m em ber of 
SICO T and the British O rthopaedic Association. Always open to new ideas, 
he studied the work of the osteopaths and put m anipulation on the map in 
his Manipulative Surgery of 1932. He was an intensely shy man, often 
m isinterpreted as arrogant, intolerant of fools.

His successor at the Middlesex, Philip Wiles (1899-1967) made the 
transition from business to medicine and wrote a famous textbook which 
ran to four editions between 1949 and 1965. Wiles was an audacious surgeon 
and excised congenital hemivertebrae for congenital scoliosis and, well before 
W orld W ar II, devised an all-metal total hip replacement which had 
considerable success. His business acumen as treasurer was vital in the infant 
fortunes of the British Volume of the Journal o f Bone and Joint Surgery.

Sydney Limbrey Higgs (1892-1977), a St Bartholom ew’s graduate of 1917, 
saw naval service in W orld W ar I. He became assistant to Elmslie at his 
parent hospital in 1930 and succeeded him as director of orthopaedics in 
1937. He was also on the staffs of the Royal N ational and Queen M ary’s 
H ospital for am putees at Roeham pton, and carried forward the Robert 
Jones/Elmslie project of converting the Chailey Heritage hom e for crippled 
children in Sussex into an active hospital. He shouldered heavy civilian 
responsibilities in W orld W ar II, wrote little, devised a useful peg-and-socket 
operation for ham m er-toe and early recognized the value of the cancellous 
bone-graft.

George Perkins (1892-1979) was a striking figure. A St Thom as’s man, 
one of the Shepherd’s Bush group under Robert Jones, he became assistant 
to Bristow in the new orthopaedic departm ent a t Thom as’s after W orld W ar 
I, succeeded Bristow as chief in 1946 and was made professor (of general 
surgery) in 1948. Perkins thought about fracture treatm ent. He had little or 
no use for plaster or other im m obilization and m anaged his femoral fractures 
by traction only w ithout even a Thom as splint; if internal fixation was to be 
used, it had to be so efficient that no other im m obilization was tolerated. 
He wrote a very short but absolutely masterly textbook of fracture treatm ent 
with more commonsense to the line than  anyone else has ever achieved. One 
of the good things about Perkins is that he trained Alan Graham Apley, a 
well known figure and teacher at Pyrford to the present day and au thor of 
a  textbook far more widely known than that of Perkins.

St John Dudley Buxton (1891-1981), another Shepherd’s Bush acolyte, 
became a consultant at K ing’s College Hospital, London in 1922 (as a general 
surgeon) and succeeded Fairbank (q.v.) as head of orthopaedics in 1936. He 
was also at Roeham pton and Chailey and was consultant to the Army in 
France and the M iddle East in W orld W ar II.
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Sir Harold Arthur Thomas Fairbank (1876-1961), a Charing Cross Hospital 
graduate and civil surgeon in the Boer W ar, shared with Robert Jones the 
pioneering work of establishing orthopaedic surgery in the 1920s. He became 
consultant to King’s College H ospital, where he built the first London 
fracture clinic, and also joined the G reat O rm ond Street Hospital for Sick 
Children and the Treloar H ospital in Hampshire. A modest, sincere, courteous 
man, he acquired the greatest second opinion practice ever known. At G reat 
O rm ond Street he worked on congenital dislocation of the hip, and he also 
produced his epochal A tla s  o f  G eneral A ffec tio n s  o f  th e  S ke le ton . In W orld 
W ar II he was director of orthopaedics for the civilian Emergency Medical 
Service. He was a founder m ember of the British O rthopaedic Association 
and of SICOT, and the first external examiner for the M Ch O rth  (in which 
he examined the young Reginald W atson-Jones as one of the first three 
candidates).

Sir Reginald Watson-Jones (1902-1972), a world-famous figure, was a 
Liverpool graduate of 1924 and appointed by Robert Jones as assistant 
surgeon in charge of the new orthopaedic and fracture departm ent at the 
Liverpool Royal Infirm ary in 1926, the year he gained his M Ch O rth 
diploma. In 1928 he was appointed to the C ountry O rthopaedic H ospital at 
G obowen, later known as the Robert Jones and Agnes H unt O rthopaedic 
H ospital, and pioneered the peripheral clinics. In 1936 he began an instruc
tional course on fractures at the Infirmary. His F ra c tu res and  J o in t In juries  
of 1940 has already been referred to and was published and translated the 
world over. His position in W orld W ar II as civilian consultant to the Royal 
Air Force was equivalent to that of Robert Jones with the Army in the 
first war, inspiring and training young surgeons and always stressing 
rehabilitation. He had ten orthopaedic units of 100-150 beds each, with 
teams of surgeons, ancillary staff and rehabilitation orderlies, and 77 per 
cent of injured air-crew resumed full duties.

After the war he became director of the orthopaedic and accident 
departm ent at the London Hospital with the aid of Osm ond-Clarke. His 
close link with the Americans led him to be the driving force in establishing 
the British Volume of the Jo u rn a l o f  B one and J o in t Surgery , which he edited 
until his death. He was knighted in 1945 and was Sir A rthur Sims 
Com m onwealth Travelling Professor in 1950. W atson-Jones is too trem end
ous a figure, and still too close to  us, to be properly appraised in the historical 
context. In the treatm ent of fractures -  orthopaedics was less his forte -  he 
was driven by the pursuit of an ideal to which he sacrificed everything, even -  
but not for long and not for anything but the best of motives -  the truth. 
He had exactly the right personality to do what needed to be done in Britain 
at war. It is doubtful whether anyone else could have succeeded as he did. 
He was the right man in the right place.

The name of Jones crops up frequently in this history. Arthur Rocyn Jones 
(1883-1972), who originated from a family of Welsh bonesetters, became the 
grand old m an of British orthopaedics and its best historian. A graduate of 
University College, London, he was the resident a t Cardiff to Sir John Lynn- 
Thornas (1861-1939), a pioneer in bone surgery. He was attached to the 
Royal N ational O rthopaedic H ospital from its earliest days as a house-
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Figure 78 Sir Reginald W atson-Jones (1902-1972) who, am ong m any other 
accom plishm ents, was the founder and editor of the British volume of the Journal

o f Bone and Joint Surgery

surgeon in 1913 to end as a consultant and a founder member of the British 
O rthopaedic Association in 1918. He was much loved, by no means a 
universal feature of orthopaedic surgeons. He was on the staffs of num erous 
hospitals in London, East Anglia and South Wales.

Norman Leslie Capener (1898-1975) was initially an anatom ist and then 
chief assistant to the surgical professorial unit at St Bartholom ew’s from 
1924. From  1926 to 1931 he was assistant professor of surgery at Ann Arbor, 
Michigan, and then settled in as orthopaedic surgeon at Exeter in Devon, 
where the Devon Association for Cripples’ Aid had been founded in 1925 
under the influence of Dame Georgina Butler and Robert Jones. The Princess 
Elizabeth O rthopaedic H ospital was opened in Exeter in 1927 and in 1931 
Capener was appointed orthopaedic surgeon, the first such in Devon, where 
he then created a comprehensive service with peripheral clinics and aftercare 
services for the whole county, with workshops and a training college, the 
Oswestry and Oxford pattern  all over again. He was president of the British 
O rthopaedic Association in 1958-9 and did much committee work, such as 
chairing the British S tandards Com m ittee on Surgical Im plants from 1956 
to 1970. He was a m an of parts, a polym ath, a great trainer of juniors, the
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Figure 79 A rthur Rocyn Jones (1883-1972)

developer of anterolateral decompression for P o tt’s paraplegia and of ‘lively’ 
splints for the wrist and hand. It was Capener who initiated the organization 
of orthopaedic services in N orthern Ireland in the 1940s and stim ulated the 
building of the W ithers O rthopaedic Centre at M usgrave Park in Belfast.

Harold Jackson Burrows (1902-1981) was assistant to Elmslie and Elmslie’s 
successor, Higgs, at St Bartholom ew’s H ospital and took over from Higgs 
in 1952. He was also on the staff of the Royal N ational from 1946, becoming 
D ean of the new Institute of O rthopaedics there for 21 years, and he also 
attended the N ational Hospital for N ervous Diseases. In 1948 he began a 
period of many years on the editorial board of the British Volume of the 
Journal o f Bone and Joint Surgery. Burrows was a kind and gentle man. He 
was adviser to the M inistry of Health on artificial limbs, and is well-known 
for his work with Scales and Seddon at the Royal N ational on bioengineering 
and the massive prosthetic replacement of large bone defects (see p. 604). He 
was a naval orthopaedic surgeon in W orld W ar II and had interests in 
Australia and New Zealand.

Joseph Trueta (1897-1977). If we treat of this man here, it is not to detract 
from his position as a Spaniard -  or, as he would have insisted, a C atalan -  
but because fate ensured tha t much of his career evolved in England. He 
was born  in Barcelona, and in 1935, aged 38, became chief surgeon and
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professor of surgery at the largest C atalan teaching hospital, that of the 
Santa Crus i Sant Pau. He was at once involved in the treatm ent of casualties 
of the Civil W ar, including the first air-raid victims of m odern times, and in 
these circumstances evolved the closed plaster treatm ent (see p. 661). He 
escaped to England in 1939, was invited to Oxford by G irdlestone, succeeded 
Seddon as professor of orthopaedic surgery there in 1949, and remained in 
the C hair for twenty years.

He reorganized the Nuffield O rthopaedic Centre as one of excellence and 
of world research in m any fields other than those of strict orthopaedics. 
Thus, he worked with Barnes on the crush syndrom e and its relation to 
renal cortical ischaemia. Always, like H unter, he stressed the essential role 
of the circulation in bone disease, and showed that the femoral head was 
hypervascular ra ther than hypovascular in osteoarthritis of the hip. He 
showed that long bone growth was stim ulated by occlusion of the medullary 
and /o r m etaphyseal vessels (see also Le Vay 1967137). He was one of the 
very first to  treat osteomyelitis with penicillin, yet recognized that surgical 
decompression rem ained essential if response was inadequate. He established 
a service for the orthopaedic m anifestations of haemophilia, still flourishing 
under Professor D uthie. He also laid the basis for an orthopaedic service in 
the Sudan. In his work on war wounds he emphasized drainage, excision of 
muscle rather than skin, and im m obilization in an unwindowed skin-tight 
plaster cast. This was far from original, but tha t is not the point: he made 
it standard practice in the British Army and saved countless lives. He was

Figure 80 Joseph T rueta (1897-1977)
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awarded many national and international honours and retired to C atalonia 
in 1966.

T rueta was a figure of a type familiar in European surgery but not on the 
British scene -  that of the G reat M an -  but w ithout the arrogance sometimes 
seen in France, Italy or Germ any. He earns the present writer’s respect, not 
only from personal acquaintance, but because of his respect for natural 
process, as when he wrote of ‘the changing attitude . . .  from a carpentry 
approach to orthopaedics to a growing interest in the study and reactions 
of the living tissues which constitute the skeleton.’

The story of Sidney Alan Stormer Malkin (1899-1964) and the orthopaedic 
service at N ottingham  is worth telling in some detail -  and has been 
excellently told by William W augh, Emeritus Professor at N ottingham  
University -  because it so well illustrates how such services developed in 
E ngland138.

It was no t tha t there had been no orthopaedic work in N ottingham  earlier, 
but this had been done at the G eneral H ospital founded in 1781, a 
M iddlem arch type of institution, as part of the work of the general surgeons. 
The 1868 report refers to num erous am putations, the reduction of dislocated 
hips and an ‘excision of the os calcis’. There were also very m any industrial

Figure 81 Sidney Alan Storm er M alkin (1899-1964). F rom  The Development o f 
Orthopaedics in the Nottingham Area, by Professor W W augh, published with kind

perm ission from the au thor
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accidents. The N ottingham  Cripples’ Guild had been formed in 1907 on a 
private philanthropic basis and was presided over by the Duchess of Portland 
till 1954. After the first war, Robert Jones with G irdlestone set up a 
national scheme for crippled children, the Duchess asked his advice, and his 
recom m endations for open-air country hospitals, hospital schools and 
aftercare clinics were essentially the same as those set out by Girdlestone. 
‘W hoever be the surgeon appointed, he should be given a free hand to 
develop his speciality and should have the full responsibility of directing the 
aftercare treatm ent. Unless the surgeon appointed to the Cripples’ Guild has 
access to hospital beds, the scheme as outlined cannot be worked.’

This last proviso was -  and sometimes still is -  im portant, because it has 
been notoriously difficult in Britain for orthopaedic surgeons to obtain an 
adequate bed quota  until quite recent years. And yet, Robert Jones was 
reluctant to abandon the link with the general surgeons that had proved 
useful during the W ar with M oynihan in Leeds, Stiles in Edinburgh, M ayo 
Robson in Reading; it was as if a growing child were uneasy about letting 
go of the parental hand.

M alkin, a U niversity College H ospital graduate and one of the wartime 
Shepherd’s Bush coterie, was appointed in 1923 and rapidly ran into the 
usual difficulties because ‘the proper facilities were lacking.’ Here again, a 
driving wom an proved invaluable, in this case the formidable nurse- 
physiotherapist M argaret W right, whom M alkin very prudently incorporated 
by marriage. A clinic was built and, in 1929, Harlow W ood Hospital, mainly 
by private subscription, and M alkin was responsible for fund-raising and 
adm inistration as well as the actual treatm ent. The first annual report says: 
‘The entire voluntary services that have been rendered to the scheme by M r 
M alk in ... have been invaluable, and indeed may be said to  have made the 
H ospital possible.’ Robert Jones helped by acting as visiting consultant. 
Patients were mainly longstay cases of skeletal tuberculosis and poliomyelitis; 
but it is worth noting that M alkin was doing osteotom y for osteoarthritis 
of the hip at least a year before M cM urray published his work. M ost patients 
were m anaged on frames, rather than  plaster. Harlow  W ood became the 
centre of a group of peripheral clinics serving the whole of N ottingham shire 
and beyond, as far as Chesterfield in Derbyshire. N ottingham  is a mining 
area, and this had repercussions on the work (see below).

All that had been built up by private effort seemed under threat when the 
N ational Health Service was established in 1948. Indeed, adm inistrators had 
an antipathy to  special hospitals of any kind and only the strongest of the 
orthopaedic hospitals m anaged to avoid closure. Furtherm ore, official policy 
veered in quite different directions from year to year (and still does). Harlow 
W ood has so far m anaged to survive. After M alkin's retirem ent in 1957, the 
work was carried on by W augh, who gained a university chair, James 
Campbell and Peter Jackson, W augh and Jackson developing osteotom y for 
arthrosis of the knee as described at p. 147, and there was an association 
with Pulvertaft at Derby and Nicoll at Mansfield (q.v.). It need hardly be 
said that education, vocational training, rehabilitation, w orkshops and 
appliance-making, together with medical postgraduate training, all formed 
part of the picture.
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At the nearby mining town of Mansfield, E A Nicoll, who had been a 
local general practitioner, and was influenced by visits from the great general 
surgeon G rey-Turner, from Newcastle, possibly also by Sir A rthur Keith, 
who had also been a general practitioner there at an earlier period, took up 
general surgery with a special interest in traum a and opened a fracture clinic 
for miners in the 1930s funded by the mine-owners. After 1948, he became 
an orthopaedist pur sang and became famous for his work with mining 
injuries, particularly spinal fractures, and their rehabilitation. Berry Hill Hall, 
opened in 1939, was the first civilian rehabilitation centre in Britain, indeed 
the first in the world, an example to o ther parts of the country and other 
countries. Nicoll showed that stable spinal compression fractures needed no 
treatm ent other than exercises, a revolutionary idea at the time and one 
opposed by W atson-Jones and Bohler. It was Nicoll who was the driving 
force behind the establishment of the Sheffield Spinal Injuries Unit for 
paraplegia in the 1950s, a unit built up by Frank Holdsw orth and Alan 
H ardy in international status.

Robert Guy Pulvertaft (1907-1986) was based at Derby but did most of 
his elective work at Harlow W ood. He was the greatest single influence on 
hand surgery in Britain, equivalent to Sterling Bunnell in the USA; indeed, 
Bunnell once said that Pulvertaft got better results than he did himself. Born 
in Cork, he was an assistant to P latt and O sm ond-Clarke at Oswestry and 
W atson-Jones in Liverpool. He became an orthopaedic surgeon in Grimsby, 
an east coast port where he repaired the flexor tendons of the women fish- 
gutters and replaced am putation by tendon grafting. After serving as a 
consultant in the Royal Air Force in W orld W ar II, he joined the Derby 
and Harlow W ood hospitals and the last nine years of his career were 
devoted solely to hand surgery. Derby became the Mecca for hand surgeons 
(and patients!). In 1952 he founded the H and Club in association with the 
plastic surgeons, and this am algam ated later with the Second H and Club to 
become the British Society for Surgery of the Hand. His fame was inter
national, and after retirem ent he worked as an adviser on the hand problems 
of leprosy in Africa and the Middle East.

Ernest Phillimore Brockman (1894-1977) was a St Thom as’s graduate and 
resident, chief assistant to Bristow, and appointed in 1929 as the first 
orthopaedic surgeon at London’s W estminster Hospital, later to the Royal 
N ational, St Vincent’s O rthopaedic H ospital and others. Brockm an was a 
sensible orthopaedic surgeon, stable and old-fashioned in the best and most 
useful sense of the word. He wrote a small book on club-foot, based on a 
prize essay for the British O rthopaedic Association (p. 491), which makes 
fascinating reading though its premise, that there is a prim ary aplasia of the 
talonavicular joint, is probably incorrect. He devised an ingenious method 
of arthrodesing the wrist by converting the lower radius into a wedge plunged 
into the split carpus, and used peroneus brevis tenodesis for ankle instability. 
The present writer had the good fortune to work as his jun io r a t the Royal 
N ational for two years and learned more from him than from anyone else.

Bryan Leslie McFarland (1900-1963) succeeded M cM urray in 1948 as 
director of orthopaedic studies, later professor, at Liverpool. He was a 
Liverpool graduate of 1922, one of the first four holders of the M Ch O rth
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diploma, more than  anything a children’s orthopaedist. He was on the staff 
of many of the large Liverpool hospitals, a kind simple man, sometime 
president of the British O rthopaedic Association and of SICOT, a founder- 
member of the editorial board  of the British Volume of the Journal o f Bone 
and Joint Surgery, to tally frank and dem ocratic in his dealings with juniors.

Kenneth Hampden Pridie (1906-1963) was a Bristolian, at 28 assistant 
fracture surgeon to the Bristol Royal Infirmary, the first in Bristol wholly 
devoted to  orthopaedic surgery*, who worked closely in his early days with 
Hey Groves after the la tter’s retirement. He was lecturer to the University 
and senior orthopaedic surgeon to the Royal Infirmary and Winford 
O rthopaedic Hospital, expanding the latter and setting up peripheral clinics. 
He applied engineering and carpentry to orthopaedics, developing such 
instrum ents as a ball-cutter for the acetabulum . He was an innovator, not 
hesitating to excise the entire os calcis; his articular cartilage drilling at the 
knee for arthrosis is discussed elsewhere.

Sir John Charnley (1911-1982), the M anchester pupil of Sir H arry Platt, 
developed the lo\VTriction hip arthroplasty  which ranks him with the great 
benefactors of m ankind (and which makes one wonder why it is that surgeons 
do not receive the N obel Prize). Before W orld W ar II he held jun io r posts 
at the M anchester Royal Infirm ary and Salford Royal Hospital; and then, 
as an arm y orthopaedist in the M iddle East, fostered an engineering bent to

Figure 82 Sir John  C harnley (1911-1982)

* However, we m ust allow for Hubert Chitty (1882-1966), a general surgeon with
orthopaedic interests at the Royal Infirm ary and a founder of the rural W inford
O rthopaedic Hospital.
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produce the adjustable Thom as splint. Later, under Platt, he became 
university lecturer in orthopaedics and in 1947 consultant at the Royal 
Infirmary. He early book on The Closed Treatment o f  Common Fractures 
(Edinburgh and London, Livingstone 1950) showed what could be done by 
applying simple principles. He became professor of orthopaedic surgery at 
M anchester in 1972. His work on total hip replacement is discussed in detail 
elsewhere (p. 601), but we may just say here that he was fascinated by the 
problem of jo in t lubrication, moved from teflon to  high-density polyethylene 
(answering an enquiry from the present writer by saying: ‘D on’t do it just 
yet -  I haven’t got it right!’) and turned the old W rightington H ospital into 
an internationally renowned hip centre to which surgeons had to  go to be 
shown how to do the operation, using the clean air enclosure and body 
exhaust system.

Hubert Lyon-Campbell Wood (1903 1982) was associated with K ing’s 
College H ospital in London, where he graduated in 1926, becoming assistant 
surgeon at 29 and remaining on the staff until 1968. In 1952 he succeeded 
Dudley Buxton as senior orthopaedic surgeon, though until 1939 he had 
been half a general surgeon. He was a great civilian organizer in the second 
war and a great technician. O n retirement, he became professor of clinical 
orthopaedics at the Ahm adu Bello University in Nigeria.

Denis John Wolko Browne (1892-1967), a second generation Australian 
in England, had an unparalleled influence on British paediatric surgery and 
was the virtual fa th er'o f this discipline in the English-speaking world. His 
work necessarily included the orthopaedic aspects of his field by virtue of 
his post at the Hospital for Sick Children in G reat O rm ond Street in 
London, in this resembling the classical French tradition. He made notable 
contributions to  the treatm ent of club-foot with his simple and efficient 
splint, still favoured by many, and to the m anagem ent of congenital 
dislocation of the hip, often reducing this in the prone position.

We deal elsewhere with the British O rthopaedic Society and its brief life 
from 1894 to  1898. We have its Transactions, but these give no hint as to 
why it foundered, but we may judge that it was for the same reasons that 
m ade orthopaedic surgeons hesitate to organize as a speciality in G erm any 
and other European countries at the turn  of the century. Purely orthopaedic 
surgeons were very few; m ost of those practising orthopaedics were also 
general surgeons and feared to be separated from or ostracized by their 
surgical colleagues and to risk losing the rewards of surgical practice. They 
also feared that they would be regarded as no more than ‘strap and buckle’ 
mechanicians; and they even hesitated to attem pt to take over the care of 
fractures, possibly because of the fear that this might prove all the work 
allotted to them.

W orld W ar 1 inevitably changed this situation entirely. O rthopaedics was 
now recognized, even if unwillingly, grudgingly or patronisingly. M any men 
had spent the war years doing nothing else. However, there had been a 
forward step between 1900 and 1918 with the creation of a subsection of 
orthopaedic surgery as part of the section of surgery of the Royal Society of 
Medicine in London in 1913, with M uirhead Little as president and Bankart 
and Rock Carling as secretaries. Robert Jones, Tubby, Jackson Clarke and
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Openshaw were on the council. By a lucky chance, the International Congress 
of Medicine met in London in the same year, and the new section was host 
to famous orthopaedic surgeons from Europe and America discussing their 
work: W hitm an, Lovett, Schanz, Lucas-Cham pionniere, Vulpius, Ridlon, 
Putti and, inevitably, Fred Albee on bone-grafting. The subsection acquired 
full sectional status in 1922.

The British O rthopaedic Association, its time now obviously come, was 
founded in 1917 at the suggestion of Robert Jones, M uirhead Little and 
Openshaw, with the American Osgood shoving from behind. Little was 
president, P latt secretary. It has grown enorm ously since, unhindered -  
rather accelerated -  by W orld W ar II. The original members were D  M cCrae 
Aitken, T R W  Arm our, A S B Bankart, W R Bristow, Jackson Clarke, 
Fairbank, N aughton  D unn, Elmslie, Robert Jones, Laming-Evans, W S 
H aughton, M cM urray and Tubby, plus the officers mentioned. ‘M ajor R B 
Osgood, of Boston, USA, who had helped very considerably in the preliminary 
steps which led to the form ation of the Association, was present as a specially 
invited guest.’

The Association not only became larger, it inevitably also became political. 
It held combined meetings with the Americans and C anadians and the

Figure 83 M any of the original mem bers of the British O rthopaedic Association 
photographed in 1918 outside Queen M ary’s Auxiliary Convalescent H ospital, 
R oeham pton, London. Sitting  (left to right) O penshaw, M uirhead Little (President), 
Bennett. First row M cM urray, Blundell B ankart, M cC rae Aitken, H arry  Platt, 
Elmslie, Lam ing Evans, N aughton D unn. Back row T rethow an, Rowley Bristow. 
Published with the kind perm ission of the Editor, Journal o f  Bone and Joint Surgery,

British Volume
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Figure 84 Office bearers of the British O rthopaedic A ssociation in 1921. Sitting  
(left to right) H arry  Platt (Secretary), M uirhead Little (President), R obert Jones (Vice 
President) M cC rae Aitken, W  E Bennett (Treasurer). Standing Rowley Bristow, 
Girdlestone, Elmslie. Published with the kind perm ission of the Editor, Journal o f  

Bone and Joint Surgery. British Volume

resulting exchange system of young travelling Fellows was an outstanding 
and enduring success. The success of the BOA was a factor in the foundation 
of SICO T (p. 475). The linkage of the Association with the Journal o f Bone 
and Joint Surgery was of great historical im portance. The Journal in its 
original form could not provide an adequate medium for the publication of 
British developments, and a meeting in 1947 between the American Academy 
of O rthopaedic Surgeons (the AOA) and the BOA agreed that there should 
be a British Volume as well as the original American one. The new volume 
first appeared early in 1948 and has been an outstanding success under 
the inspiration and m anagem ent of Philip Wiles, W atson-Jones, Jackson 
Burrows, Alan Apley and m any others.

Although it is custom ary to speak in terms of successive generations of 
orthopaedic surgeons, this is as fallible as for any other groups of individuals: 
there are really no clear-cut tem poral divisions, everything overlaps. However, 
there was an approach to one in Britain after the establishm ent of the 
N ational H ealth Service in 1948 because this created a large num ber of new 
orthopaedic posts across the board, in m any cases for the first time, and 
these were filled by young or youngish men, m any back from the war, of 
much the same age and with 25-30 years of specialist service ahead of them. 
In that sense, there has been a postw ar generation of orthopaedic surgeons, 
and with it a generation gap, in the sense that m ost of the surgeons we have
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so far m entioned may fairly be spoken of as the ‘Old G uard’.
A useful review of the British orthopaedic scene as it was in the early 

1970s has been given by Arthur Eyre-Brook, head of the departm ent at the 
Bristol Royal Infirm ary for many years139; and, as m any of those he mentions 
are happily still with us, we need not resort to the obituary form.

At that time, Ian Smillie was professor at St Andrew’s University and an 
international authority  on disorders of the knee140 and on osteochondritis 
dissecans141. In Edinburgh, the professor was J I P James (now retired) 
formerly at the Royal N ational in London and specializing in scoliosis and 
hand surgery. In Edinburgh he developed an integrated clinical and training 
centre based on the Edinburgh Royal Infirm ary and the Princess M argaret 
Rose O rthopaedic Hospital. One of his associates was Ruth Wynne-Davies, 
know n for her work on the genetics of orthopaedic disorders. Her Heritable 
Disorders in Orthopaedic Practice (Oxford: Blackwell 1973) is a mine of 
information. In Glasgow, the first chair was occupied by Roland Barnes, 
known for his work on bone tum ours, fractures of the femoral neck, 
bioengineering and  bone pathology in general. Barnes was succeeded in 1973 
by David Hamblen. A nother leading Glasgow figure was James Patrick.

In Newcastle, the university departm ent was long run by J K Stanger, 
and a chair was created in 1972 for Jack Stevens, previously Professor of 
O rthopaedic Surgery at Chicago. The chair a t Liverpool was held in 1972 
by Robert Roaf (now retired), well-known for his work on scoliosis142 and 
skeletal tuberculosis143. W atson-Jones had left Liverpool for London after 
W orld W ar II, and the then current teachers for the M Ch O rth  included 
Norman Roberts and Goronwy T homas. Robert Garden, of nearby Preston, 
greatly contributed to  the m anagem ent of transcervical hip fractures, as by 
his two-screw fixation. O ther Liverpudlians included F  Dwyer (osteotomy 
of the os calcis for foot deformities), Geoffrey Osborne (hip surgery), Eric 
Wardle (osteotom y of the hip and knee for arthrosis), Austin O ’Malley (psoas 
section for hip arthrosis, now outm oded by hip replacement and yet often a 
simple useful procecure). A nother teacher a t Liverpool was Denys Wain- 
wright, who developed the orthopaedic service at Stoke-on-Trent and is well- 
known for his work on internal fixation for hip fractures and arthrosis after 
osteotomy.

At Oxford, thanks to the generosity of Lord Nuffield, the Nuffield 
O rthopaedic Centre had been developed by Girdlestone, Herbert Seddon, J 
C Scott and Joseph Trueta. The C hair was (and is) held by Robert Duthie, 
who arrived there via Edinburgh and the C hair at the University of Rochester. 
The Centre includes a service for the m anagem ent of the orthopaedic 
complications of the coagulopathies, and is linked with an accident service 
at the Radcliffe Infirmary (now the John Radcliffe Hospital) in Oxford City 
itself, originally built up by Scott. Edgar Somerville was then known for his 
work on congenital dislocation of the hip, in which he favoured early and 
rapid m anagem ent by excision of the limbus followed by ro tation  osteotomy.

A notable figure in Wales was Dillwyn Evans (1910-1974), who joined his 
old teacher, A O Parker at Cardiff and stayed there. He was know n mainly 
for his work on club-foot, where he stressed the reciprocal differences in 
length of the medial and lateral columns in equinovarus and calcaneovalgus.
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This led to his shortening of the outer colum n for equinovarus by excision 
and stapling of the calcaneo-cuboid jo in t to secure and m aintain correction 
of the varus element. He also formed a personal connexion between British 
and Brazilian orthopaedic surgeons and organized a training program m e 
for young Brazilians in Britain. In the early 1970s, Brian McKibbin was 
translated from Sheffield to become the first professor of traum atic and 
orthopaedic surgery in Cardiff, with the typical pattern  of an academic 
departm ent at the city’s Royal Infirm ary and an orthopaedic hospital outside 
the city.

In London, although every teaching hospital (and even University College 
Hospital from the 1960s) had its own departm ent, the centre of excellence 
was the then still-extant Institute of O rthopaedics in G reat Portland  Street, 
with its adjacent town hospital and the main clinical centre at Stanm ore in 
the country. As we have noted, Sir H erbert Seddon became D irector and 
then Professor soon after W orld W ar II, the D ean for m any years was 
Jackson Burrows, while the consultant staff included leading figures like P 
H N ewm an of the Middlesex Hospital, Charles M anning of St Bartholom ew’s 
and D onal Brooks of University College Hospital.

Charles William Stewart French Manning (1918-1982), D ublin born, was 
always linked with B art’s and became consultant orthopaedic surgeon in 
1963. At the Royal N ational he established a scoliosis clinic and leg 
equalization clinic and, in effect, took over all the scoliosis cases for many 
miles around. An obsessive overworker, burdened also with adm inistration, 
he died too early.

The outcom e was that the Institute became a powerful postgraduate 
training centre which influenced standards and staffing th roughout the 
country. Seddon’s best-known work, of course, had been on peripheral nerves 
and the m anagem ent of their injuries. The first holder of the C hair had been 
Geoffrey Burwell, but his com m itm ent to research led him to transfer to 
N ottingham , where he eventually became Professor of H um an M orphology 
and Experimental Orthopaedics. B urnell's contributions to the biological 
aspects of bone-grafting have been outstanding; references can be made to 
only a few of his many studies144-148.

The outstanding research facilities at Stanm ore included a bioengineering 
laboratory, headed for many years by John Scales, whose prosthetic replace
ments for massive skeletal resections were clinically m anaged by Jackson 
Burrows. The pathology departm ent of the Royal N ational was long directed 
by Hubert Sissons, now in the USA, a world authority  on bone histology, 
particularly of tum ours. David Trevor, recently deceased, had an enorm ous 
experience with congenital dislocation of the hip. O ther staff members 
included Karl Nissen, from New Zealand, an exponent of osteotom y for hip 
arthrosis and operation for p lantar digital neuroma; Philip Newman on the 
surgery of the lum bar spine and the slipped femoral epiphysis; Charles 
M anning on scoliosis and D onal Brooks on hand and peripheral nerve 
injuries.

We have seen how W atson-Jones and O sm ond-Clarke m ade their way 
from the provinces to the teaching staff of the London Hospital. O ther 
members there were Alexander Law, for m any years an exponent of the
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Sm ith-Petersen cup arthroplasty of the hip; Oliver Vaughan-Jackson; and, 
more recently, Michael Freeman, known for his seminal work on knee 
prostheses. After the departure of Philip Wiles, the Middlesex Hospital 
departm ent was led by Philip Newm an and Rodney Sweetnam, the latter 
producing the later editions of Wiles’s textbook and also writing on bone 
sarcoma. At C haring Cross, the departm ent was initially directed by David 
Trevor, and then by Anthony Catterall. W estminster H ospital became a 
national centre for the m anagem ent of bone sarcom a in the days before 
chem otherapy, where Sir Stanford Cade propounded the virtues of radiother
apy as prim ary treatm ent. At St M ary’s Hospital, George Bonney’s interests 
were in the neurosurgical (and medicolegal) aspects of orthopaedics, while 
John Crawford Adams was known for his textbooks on fractures, orthopaedics 
and orthopaedic operations, as well as for his editorial duties with the 
Journal. At the Royal Free Hospital, formerly reserved for women students, 
the orthopaedic surgeon before W orld W ar II was Paul Jenner Verrall, an 
old first war colleague of Robert Jones, to whom the present writer was 
house surgeon in 1938; after the second war the departm ent was run by 
Charles Gray singlehanded for many years.

At G uy’s Hospital, earlier led by Trethow an and Lambrinudi, the o rtho
paedic departm ent came under W Crabb and Adrian Henry after a period 
of direction by John Batchelor, whose best contribution is probably the 
addition of an abduction osteotom y to G irdlestone’s hip excision. At King’s 
College Hospital, associated with Lister in the late 19th century, and later 
with the late Sir Thom as Fairbank and St John Dudley Buxton, direction 
was for many years in the hands of Hubert L-C Wood (see above) and then 
under Christopher Catterall, with Robert Crellin and Christopher Holden. At 
St Thom as’s after the departure of Rowley Bristow and George Perkins, the 
departm ent was managed by Ronald Furlong for many years, the country 
branch at Pyrford as the Rowley Bristow H ospital under Graham Apley. At 
the Hospital for Sick Children in G reat O rm ond Street, the orthopaedic field 
had been stim ulated for m any years by the activities of Sir Denis Browne, a 
general surgeon who straddled both fields; under the later direction of George 
Lloyd-Roberts (1918-1986) (also of St G eorge’s) the orthopaedic work with 
children became entirely specialized.

In the provinces, at Sheffield, the late Sir Frank Holdsworth was originally 
a general-cum-orthopaedic surgeon who built up the Spinal Injuries Centre 
under the stimulus of E A Nicoll and did so much for the operative manage
ment of paraplegia. He also created a splendid fracture service in a heavily 
industrialized area and served on the Royal College of Surgeons training 
committee, ending with a well-deserved knighthood and a personal chair. 
His successor, John Sharrard, also later professor, is known for his work in paed
iatric orthopaedics, including leg-lengthening in achondroplastics -  a field 
few venture in -  and an interest in the electrical stim ulation of osteogenesis; 
also for his work with the paediatric surgeon, R B Zachary, on the preven
tion and treatm ent of orthopaedic disability in myelomeningocoele. Another 
personal chair was that in Leeds, awarded to Pascoe Clarke, deviser of a valu
able transfer of the pectoralis m ajor to replace the paralysed elbow flexors 
and editor of successive volumes of Modern Trends in Orthopaedic Surgery149.
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N ottingham  we have already dealt with at length. At M anchester, the fief 
of H arry P latt for many years, the orthopaedic departm ent was subsequently 
managed by David Lloyd-Griffiths, who was heavily involved over a long 
period in international trials which established the value of chem otherapy 
as the sole treatm ent for spinal tuberculosis in Third W orld countries in 
children as am bulant patients. M anchester really includes the nearby Hip 
Centre a t W rightington created by John Charnley. The problem s and 
successes of hip replacement are discussed elsewhere. It should be added 
that, at much the same time that Charnley was developing his program m e, 
Kenneth McKee and Watson-Farrar in Norwich were obtaining excellent 
results with a m etal-to-m etal vitallium prosthesis, also cemented, while Peter 
Ring, of Redhill H ospital near London, was using a m etal-to-m etal prosthesis, 
the acetabular com ponent of which had a stem threaded into the ilium 
towards the sacroiliac jo in t (lately replaced by a plastic acetabulum , also 
with a threaded stem and cementless).

The Robert Jones and Agnes H unt O rthopaedic H ospital at Oswestry, 
near Shrewsbury, the first real orthopaedic centre in Britain, retained a m ajor 
place in treatm ent and training because of its history and traditions deriving 
from Robert Jones, its enorm ous fund of clinical material, and its notable 
weekly teaching and operating sessions conducted by the famous: H arry 
Platt, T P  M cM urray, Reginald W atson-Jones, Henry Osm ond-Clarke, 
Bryan M cFarland, N aughton Dunn, Robert Roaf, David Lloyd-Griffiths 
and others. F or a time the director of research was N  W Nisbet of New 
Zealand. The hospital has always had very strong A ntipodean connections 
(see under Australia) and the current director of clinical studies is an 
Australian, Brian O ’Connor. Oswestry used to cover a very wide area of 
Wales and central England; though this has contracted as local facilities 
have improved everywhere, there is still room  for centres of excellence in the 
special problem s of orthopaedics such as scoliosis, spina bifida and many 
others. And it is in just this context, as Eyre-Brook points out (and as the 
present writer argues) that insulation from preoccupation with traum a is a 
positive advantage.

We have m entioned the Birmingham Accident H ospital in connection 
with Henry Gissane, an experiment not repeated elsewhere, despite the 
many contributions of Gissane, Peter L ondon150 and others. Valuable 
contributions to the pathology and bacteriology of wounds and burns made 
by Colebrook and others originated from this institution. Elsewhere in 
Birmingham, at the W oodlands O rthopaedic Hospital, the senior surgeon 
for many years was Francis Allan, who did pioneering work in leg lengthening 
and internal fixation for scoliosis (long before Harrington). The Lord M ayor 
Treloar H ospital at Alton in Hampshire, the Bath and Wessex O rthopaedic 
Hospital at Bath, the Princess Elizabeth O rthopaedic Hospital at Exeter, 
have all been m entioned elsewhere in connexion with the names of Henry 
Gauvain, M aud Forrester-Brown and N orm an Capener respectively. Because 
Bath is a spa and attracts patients with chronic arthritis, it houses the 
N ational H ospital for Rheum atic Diseases (unless the adm inistrators have 
m anaged to abolish it by the time this book is published). There has been 
much work on chronic arthritis there, recently associated with the names of
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Hedley Hall and Philip Yeoman, just as there has been at Aix-les-Bains in 
France.

Bristol we have m entioned as linked with Hey Groves and Kenneth Pridie. 
The senior orthopaedic surgeon at the Royal Infirm ary and the peripheral 
Winford O rthopaedic H ospital for many years was Arthur Eyre-Brook, 
who pursued a notable com m itm ent in Third W orld orthopaedics after 
‘retirem ent’. At Exeter, besides N orm an Capener, the staff included F Durbin 
and Geoffrey Blundell-Jones.

At Cambridge, the early days of orthopaedics benefited from the quiet 
activities of Richard Weeden Butler (1901 1982), an unassuming general 
surgeon who received orthopaedic training under Bristow and Perkins and 
at the Royal N ational under Trethowan. W ith Seddon, in 1933, he won the 
Robert James Gold M edal of the BOA for a famous essay on Pott's 
paraplegia. Appointed to A ddenbrooke’s H ospital in 1932, with only a part 
initial application to  orthopaedics, he then became one of only three purely 
orthopaedic surgeons in the whole of East Anglia, where there are now about 
forty. And he always retained his anatom ical interests, which is im portant if 
the future of academic anatom y lies in its clinical applications as many now 
maintain. He was succeeded by John Fairbank, son of Sir H A T Fairbank.

At W indsor and H eatherwood Hospital, Ascot, George Arden, developed 
the orthopaedic surgery of children crippled by Still’s disease, including the 
use of total hip replacement at a very early age. (It is thought-provoking 
that Arden, like Blundell-Jones, J I P James, the present writer and many 
others were graduates of University College Hospital in London where there 
was no orthopaedic departm ent whatever in their time as students!)

In this rushed journey through m odern British orthopaedics, we can do 
no more than m ention the names of H A Brittain in Norwich (p. 148), Denis 
Dunn in Colchester, and St Clair Strange of C anterbury and the Royal Sea
bathing H ospital at M argate in Kent. M any names have perforce been 
omitted. M any of those m entioned have left the scene for one reason or 
another. To come closer to  the present time than the early 1970s would 
deprive us of historical perspective; perhaps we have come too far already. 
We need only repeat that the birth  of the British volume of the Journal o f  
Bone and Joint Surgery in 1948 proved an immense benefit to the orthopaedic 
community in Britain and the Com m onwealth and has also provided a 
platform  for workers in other countries. Its very high standards were fostered 
in the early years by the general editorship of W atson-Jones, the deputy 
editorship of John Crawford Adams, the chairm anship of Jackson Burrows 
and the financial acumen of Philip Wiles. N o medical journal in the world 
has better standards of production and editing.

Two final names occur before we leave Britain. Leon Gillis (1908-1967) 
was closely associated with the m odern developments in am putations and 
artificial limbs at R oeham pton’s Queen M ary’s Hospital, London, for many 
years from 1943, later adm inistered by the M inistry of Pensions as the 
equivalent of the Veterans’ Adm inistration in the USA. Johannesburg born, 
he wrote Amputations in 1945 and Artificial Limbs in 1947.

V H Ellis (1901-1953), of St M ary’s H ospital, London, had a link with 
Fleming at the same hospital that gave him early access to penicillin. This
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he used during W orld W ar II at the Park  Prewett base hospital for the war 
injured which treated nearly 16000 men, 1500 of whom received penicillin. 
Penicillin perm itted earlier repair of tendons and nerves with less risk of 
sepsis, and allowed delayed prim ary suture of gunshot wounds. Cancellous 
grafting and skin flaps were also protected by its local and general use. In 
the early postw ar years he showed, as also did Trueta, that penicillin alone, 
or in com bination with early decompressive surgery, now offered something 
quite new in orthopaedics -  a perm anent cure of acute osteomyelitis with 
preservation of the norm al bony architecture151-152.
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CHAPTER 3

National Histories —
*

INTRODUCTION

The history of orthopaedics in G erm any over the last two centuries is based 
on two factors. O n the one hand, there was the flourishing development, 
mainly in the first half of the 19th century, of private establishm ents which 
were often more finishing schools for girls of families of means than true 
medical centres, which did not provide for the poor, and which rarely 
survived their founders, who were often laymen. These institutions, which 
reflected the increasing embourgeoisement of Europe after the defeat of 
N apoleon and aimed to satisfy the aspirations of the rising middle-class, 
were com m oner in C entral Europe than anywhere else, even than  in France. 
In England they hardly existed at all; there may have been schools of 
deportm ent, but not informed with the same degree of quasi-medical 
enthusiasm.

Nevertheless, in a period when few doctors were interested in deformities 
and a separate discipline of orthopaedics did not exist, these institutes did 
m ark a halfway house to the formal hospital and academic orthopaedic 
departm ent of the end of the century. We m ust also remember that, at least 
till recently, orthopaedic surgery in G erm any rem ained ‘pure orthopaedics^ 
uncontam m ated by fracture management. Indeed, in 1931 the professors of 
general surgery issued a statem ent defining the limits of orthopaedic teaching 
and practice in the faculties; and one outcom e of this was that, at the Bologna 
meeting of the Societe Internationale de Chirurgie Orthopedique in 1936, all 
the G erm an members voted as a minority against the addition of the words 
‘et de Traumatologie' to the title of the Society.

The second factor was the growing sense in the latter half of the century 
of a social responsibility for cripples, of the need for concentrated long-term

* F o r mediaeval G erm an contributions, see p. 52.
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care, educational and vocational training, and of the need for an academic 
basis for orthopaedic training. Bismarck may have been responsible for 
the unification of Germ any under Prussian dom ination and the military 
consequences thereof; but he was also the architect of modern social 
insurance.

It must be adm itted tha t initially, at the end of the 18th century and even 
much later, the segregation of the handicapp~ed was sought alm ost a s lf  they 
were lepers: tw ’avii'EW thp nin gijpprctititjon tha t pregnant women catching 
sigHF of The deformed might produce similarly afflicted children, because 
public begging ancfTtre exploitation ot deformed children -  perhaps deliber
ately deformed -  were a nuisance.

‘Sym pathy for cripples and persons suffering from disgusting afflictions 
has to  be limited to arranging for their appropriate sojourn in infirmaries 
with gardens which, however, they must not quit (my italics). The 
repugnant sight of such infortunates must continue to be excluded from 
public intercourse, for the impression on the susceptible, or even the 
pregnant, is extremely serious1.’

And this in 1876!

Yet early on, in 1838, Stromeyer saw the essential problem  quite clearly:

‘It would be very sensible for special institutes for the gratuitous 
treatm ent of poor children with club-feet to be founded in the larger 
cities . ..  the admission of such individuals into general hospitals is 
inadvisable because the assistant doctors in these places change too 
frequently, and yet it is on these that the care of such patients especially 
devolves2.’

Segregation, for the good of the patients, not that of the public, and continuity 
of supervision: these were the keys to advance. And in 1841, Dieffenbach 
had made similarly cogent remarks:

‘Is it not to be desired that the state should build institutes for the care 
of club-feet and other curable contractures in large cities in which the 
children of poor parents could be treated, and to  which could be sent 
those from the country and smaller towns w ithout a doctor conversant 
with the treatm ent of the same?’

Here is the prime doctrine of the centralized institute with its peripheral 
catchm ent area as put into practice by Robert Jones at Oswestry in Britain 
60 years later, and reproduced so often elsewhere. Dieffenbach was draconian 
about treatm ent being compulsory: refusal should disqualify for financial 
aid, education and appliances; the disabled should be forbidden to beg. Some 
argued that special institutions were unnecessary as general hospitals were 
freely available. ‘But the fact is that in surgical hospitals there are so many 
other things to do that the necessary attention cannot be devoted to the 
treatm ent (of club-feet); for this m ust be wholly undivided and yet it has to 
be taken into account that the assistants in such hospitals are always 
changing and the treatm ent of difficult cases passes from one hand to another. 
Yet the treatm ent requires special measures, great practice and experience,
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which the rest of surgery does not yet afford3.’
The details of this picture may have changed. M uch more can now be 

done in the short term in general hospitals, particularly for injuries, bu t its 
essence remains. Indeed, the im portance of segregation now operates within 
orthopaedics and not just vis-a-vis general surgery, for the m anagem ent of 
scoliosis, hand surgery and m any other special fields is not now within the 
competence of the m odern ‘general’ orthopaedic surgeon in a district hospital.

There was also the fact that, in some ways, institutional m anagem ent was 
better than private treatm ent, not just because it was available to the poor 
but because it allowed constant medical observation, day and night4. By the 
end of the 19th century, orthopaedic clinics were attached to the m ajor 
homes for cripples and these clinics were usually staffed by members of the 
local faculty. True, the separation of orthopaedics from general surgery at 
this time caused many pangs and much heart-searching, but this was not at 
all a peculiarly G erm an problem, it was reproduced the world over.

WURZBURG

G erm any is a large country and m ade enorm ous contributions to  orthopaedic 
science and practice. It is best to follow Valentin’s exam ple5 and consider 
the different Lander separately, and we shall start with W urzburg: because 
of the very strong orthopaedic tradition there from early days, because 
Virchow was professor of morbid anatom y there, because so much else 
originated there, including the discovery of X-rays, and because it has long 
had an excellent regional orthopaedic hospital which houses one of the 
finest -  if not the finest -  libraries of the history of orthopaedics in the world.

W urzburg saw the founding of the first orthopaedic institute in G erm any 
in 1816, by an orthopaedic mechanic, a former cutler’s apprentice, Johann 
Georg Heine (1770-1838). He arrived in the city in 1798 and was appointed 
instrumenfTmaker to the university and the Julius Hospital in 1802. He 
m anufactured instrum ents and appliances, including instrum ents to remove 
bone fragments produced by drilling and a bone-saw; his appliances often 
operated by spring traction; he discussed the problems of gait and invented 
a new artificial foot6. His institute in the former Stephans-K loster became 
famous and with royal approval it was renam ed the Carolinen Institut in 
1822. In 1824 the university appointed him dem onstrator of instruction in 
orthopaedic appliances and assessor (teaching assistant) in the Medical 
Faculty. His relations with the surgeons of the Julius H ospital were excellent, 
partly because, as a leading light adm itted, surgery was then unavailable 
against most deformities, Heine had a right to  try, and even to be successful7.

It is clear that the surgeons did not, on the whole, regard Heine as an 
intruder, for this was a field in which they were no t greatly interested and 
were largely incom petent, but as a valued collaborator. Heine himself does 
not seem to have been arrogant. In a report on his institute in 1821 he notes 
that it is the first and so far the only one of its kind, that it adm its persons 
of every class and that it is based on combining the skill of the instrum ent- 
maker with the surgeon’s science8. In 1823, G oethe secured him an honorary
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Figure 85 Johann G eorg Heine (1770-1838)

Figure 86 The Carolinen Institut at W urzburg
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doctorate, though not apparently in medicine, at Jena University. In April 
1826 the inpatients included 39 with scoliosis o r kyphosis, four with club
feet and one with lower limb curvature.

However, his assertion that his unit was the first of its kind cannot stand: 
he enthusiastically adopted and adapted the extension bed that Venel was 
using for spinal curvature at his institute at Orbe, in Switzerland (p. 295), 
which was the first in the world (though we m ust take Chessher in England 
into account, p. 86), and the fact that he pointedly makes no reference 
anywhere in his writings to Venel’s world-famous centre may be sufficient 
evidence of the tru th  of the situation Heme created~a~femous orthopaedic 
‘model cabinet’ which survived until W orld W ar II. He took his nephew and 
son-in-law, Bernhard into apprenticeship and then, in 1828, at the age of 58, 
in what seems to have been a life crisis, handed over the institute to Bernhard 
Heine and moved to Scheveningen in Holland, where he established an 
‘orthopaedic sea-bathing institute’. In fact, he seems to have entered into a 
confused paranoid  state, writing petitions and philosophical ram blings and 
essays on the treatm ent of cholera. One is rem inded of the last years of W 
J Little’s rural seclusion and his preoccupation with earth  closets (p. 501-2).

Bernhard Heine (1800-1846) became famous for his invention of the 
osteotome and his studies on bone regeneration. M acewen (p. 131) is more 
generally credited with the osteotom e, and it is true that Heine’s instrum ent 
was far m ore elaborate and complex. It did not have a single blade but was 
really a sort of saw constructed to provide an endless segmented cutting 
band, quite unlike M acewen’s double-bevelled chisel. Yet both were designed 
for the same purpose, and osteotom y was used frequently in the 19th century 
long before Macewen. Heine certainly foresaw the possibilities of bone 
surgery and his instrum ent, produced in 1830-1, made him famous almost 
overnight, gained him the M ontyon Prize of the Paris Academie des Sciences 
in 1834 and earned him a professorship in experimental physiology in 
W urzburg in 1833. In 1837 he was invited by Tsar Nicholas I to  Petersburg 
to dem onstrate his invention, and in 1836 the W urzburg University conferred 
the degree of D octor of Medicine, honoris causa. In 1838 he became ‘H onorary 
Professor in O rthopaedics and Operative Instruction with the Osteotom e 
devised by him ’, and in the same year he gained a second M ontyon Prize in 
Paris for a report on bone regeneration. Yet, despite these successes, Bernhard 
Heine wound up the Carolineum  in 1838 to devote himself to scientific 
studies. He died, of phthisis, in Switzerland in 1846.

Perhaps Heine simply gave up, like his uncle. Perhaps he was dismayed 
by the activities of a com petitor, Joseph Anton Mayer (1798-1860), a proper 
doctor who had trained at W urzburg and served as assistant to von Textor 
at the Julius Hospital and set up in practice in 1825, when he established a 
not very impressive orthopaedic institute. Immediately Heine died, M ayer 
petitioned the King of Bavaria for the succession of the Carolinen Institut 
but seems not to have been successful and his own institute perished with 
him.

W urzburg had had a Philosophico-M edical Society from 1827 and in 1844 
M ayer reported to it on tenotom y for club-foot9. (This body merged with 
the Physico-M edical Society in 1851 and it was here that Rontgen showed
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Figure 88 H W Berend: traction  splint for club-foot after tenotom y, 1840
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his first hand-print at the end of 1895.) He also found other news to 
com m unicate to the merged society. M ayer had occasion to treat a patient 
with a fractured femur who had previously had a fracture of the opposite 
femur which had shortened the limb, and he deliberately allowed the new 
fracture to heal with shortening and thus obtained equality of leg-length 
(Rizzoli in Bologna had acted similarly at almost the same time). He went 
on to apply this to the shortening of congenital dislocation of the hip. 
removing an appropriate segment of the healthy femur with the new 
osteotom e10 12, som ething that H ippocrates had hinted he would like to do! 
This quite original procedure, in a nine-year-old girl, was represented as ‘the 
simplest, shortest, safest and most perm anent remedial technique’; but other 
surgeons shrank from operating on a healthy leg, Rizzoli, too, incurred 
contumely, for he invented a macchinetta ossifraga, or osteoclast, for deliberate 
fracture of the sound femur.

M ayer was enthusiastic about osteotom y13 and applied it to genu valgum 
and varum, previously regarded as incurable, removing bony wedges from 
the upper tibia under chloroform  and carefully closing the skin incision to 
make the procedure effectively subcutaneous. In 1848 he resected a bony 
fragment in a case of fracture of the 7th dorsal vertebra with cord compression: 
the patient d ied14. In 1856 he reviewed his osteotomies and resections15, 
always insisting on having coined the word ‘osteotom y’ though he was 
working in the very city where Bernhard Heine had invented the osteotom e 
in 1830.

After M ayer’s death there seems to have been no orthopaedic institute in 
W urzburg until Albert Holla (1859-1907), assistant at the university surgical 
clinic at the Julius H ospital, founded a private remedial unit in 1886. (Hoffa 
had been born in South Africa, and had persuaded D r Ernst Simon to 
emigrate to Cape Town as that country 's first orthopaedic surgeon.) Hoffa 
moved to Berlin in 1902 as successor to Julius Wolff, but died soon after.

Jacob Riedinger (1861-1917) became professor of orthopaedics in W urz
burg in 1913. He founded the Lower Francony Society for the Care of 
Cripples in 1910, and this established a 50-bed institution for the treatm ent 
and training of crippled youths. This was the forerunner of the new Konig 
Ludwig Haus of 1916, which is now a large m odern regional orthopaedic 
centre, linked with the university and the famous library.

STUTTGART

Johann George Heine in W urzburg had been and remained essentially an 
instrum ent and appliance-m aker, nominally subordinate to the doctors he 
was careful to respect. His nephew, Bernhard, received a medical doctorate 
by virtue of his studies and innovations, but does not seem to have had an 
orthodox training. However, the o ther members of the family and their 
descendants, like the younger members of the Thom as family in England, 
themselves the descendants of unqualified bonesetters, took care to acquire 
a regular degree.

Jacob Heine (1800-1879) was a nephew of Johann Georg, a cousin of
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Bernhard; his uncle persuaded him to abandon theology for medicine and 
he graduated at Tubingen in 1829. (The other graduates were Johann G eorg’s 
own son, Joseph (1803-1877) and Jacob’s son, Karl Wilhelm von Heine 
(1836-1878) -  the prefix of nobility was conferred on Jacob by the King of 
W urttem berg -  who was professor of surgery at Innsbruck and Prague.)

Jacob opened an institute at C annstatt, near Stuttgart, in 1829, and soon 
had to  buy a larger new house, with a garden and a lake for aquatherapy 
and m ud-baths, and with every possible attention from teachers, governesses, 
clergymen, musicians, drawing and dancing instructors. It was still the era 
of the orthopaedic institute as finishing school for adolescent girls; but in 
this case it was much m ore than that. Perhaps Jacob Heine’s greatest 
achievement was to clarify the condition later to be known as anterior 
poliomyelitis. Before him, the paralysis had been classified as a group of 
diseases affecting parts of the body. Heine saw these as m anifestations of 
one and the same pathological process and reported his observations briefly 
in 183816, and m ore fully in 1840 in a m onograph: Observations on paralytic 
states o f the lower limbs and their treatm ent11. He was optimistic and reported 
recoveries with baths and splints, and 20 years later, in 1860, published a 
revised and enlarged edition using for the first time the title of Spinale 
Kinderlahmung or ‘spinal infantile paralysis’ as he assumed the site of the 
disease to be in the spinal co rd18. His clinical observations were acute, for 
he not only distinguished the disease from spastic paralysis but noted its 
epidemic nature, its acute and later phases, the coolness of paralysed limbs, 
the contractures and deformities and the growth-lag of paralysed extremities. 
He was a courageous and persistent therapist, using every appliance -  and 
tenotom ies if need be -  to  enable patients to  walk, even if they could 
previously only crawl. Hence it was that the condition was long known in 
the latter half of the century as Heine-M edin disease (for the Swede, Medin, 
see p. 332). He also studied congenital dislocation of the hip and devised a 
reduction apparatus and reported 11 cases, w ithout going so far as to claim 
evident success19"21.

The foundation of his institute in 1829 was soon followed by that of 
another, the Paulinen-Institut, two of whose medical staff broke away to set 
up a rival Paulinenhilfe which was to  become the oldest continuously 
functioning orthopaedic institute in G erm any22.

MUNICH

M unich had various institutes from 1833. We m ention one to illustrate the 
nuances of the relations between orthopaedic craftsmen and proper doctors. 
This was founded in 1858 by one Krieger, an unqualified bandagist, with 
the medical supervision in the hands of the university professor of surgery, 
Johann N epom uk N ussbaum  (1829-1890). One gets the impression that 
here, as elsewhere, the building, equipm ent, appliances and running costs 
were provided by the lay founder and that the doctor was retained on some 
financial basis to  provide status and medical cover and responsibility. Indeed 
a Berlin institute of this period was specifically described as being ‘under the



NATIONAL HISTORIES -  GERMANY 187

protection of H err D r Dieffenbach’. This m ust have been irksome at times. 
At any rate, N ussbaum  was driven to rem ark -  but only at the safe interval 
of a quarter of a century -  that orthopaedics, even in 1882, still had an 
undesirable com ponent of untrained practitioners. ‘We still find mechanics 
and other craftsmen who feel a talent for serving the sick and graduate from 
craftsmen to bandagists and orthopaedists. It is greatly to be desired that 
orthopaedics also should soon follow the path  traced by those we respect, 
and that generally trained doctors should devote the whole of their time and 
powers to it23.’

While this was true enough, and what actually happened, it was nevertheless 
the very fear that specialization in orthopaedics might lead them to be 
grouped with the bandagists and splint-m akers by the profession in general, 
and by general surgeons in particular, not to m ention the paying patients, 
that made m any reluctant to  take this step at the turn  of the century. This 
fear was correspondingly less m arked in countries like the USA where there 
was no longstanding independent craft of appliance-maker; there the rift that 
had to be bridged was between the older orthopaedic surgeons who 
were essentially ‘strap  and buckle’ men and the newer operatively-minded 
generation.

BAM BERG

To be fair, some of the craftsmen assessed the situation objectively. In 
Bamberg, in 1863, one Johannes Wildberger wrote, ‘The possession or 
m anufacture of orthopaedic appliances does not mean more than  that one 
is a possessor or m anufacturer of orthopaedic appliances, and does not 
autom atically entitle one to be the director of an institute and, as a quack 
orthopaedist, to conduct unplanned, often unscientific, and im prudent 
experiments with the health and lives of the afflicted24.’

W ildberger had founded his institute in 1849, in a former Benedictine 
m onastery (the 20th century was not the only one to turn  churches into 
health centres). Like J G Heine, he was originally a cutler and instrum ent- 
m aker and had worked with Heine in W urzburg. And here we see w hat it 
was that redeems this class from the charge of being exploiting upstarts. For 
he became interested in chronic ‘spontaneous’ (i.e. congenital) dislocation of 
the hip, devised his own apparatus for reduction by traction and reported 
his results in publications embellished with photographs at a time when such 
illustrations were very rare25'26. And he was doing this, and developing 
orthopaedic insights, at a time when few of the doctors were doing so. Indeed, 
the transition from orthopaedic mechanic to medical status was still possible 
in the old Germ anic states if royal favour was earned; and W ildberger was 
made a privy councillor by the Duke of C oburg and a medical doctor, 
honoris causa, by Jena University. As long as the doctors did not know or 
care how to treat deformities, those who did could always count on 
recognition, and W ildberger attracted  a num ber of medical acolytes. Later 
in the century, when the doctors were better organized and subject to state 
requirements, their a ttitude to the successful m echanic or bonesetter often



188 THE HISTORY OF ORTHOPAEDICS

changed to envious resentment, as was the case in England with Hugh Owen 
T hom as’s father (p. 78).

BERLIN

An early institute, founded in 1823, was that of a medical doctor, J G  Blomer, 
a capable m an who corrected scoliosis with bolster pressure, did tenotom ies 
for squint and had an excellent workshop.

A leading early figure is that of Heimann Wolff Berend (1809-1873), a 
Berlin graduate and Dieffenbach’s assistant from 1837 to 1840; this is how 
he came to know Little when he returned to Berlin after having been operated 
by Stromeyer in Hanover, and why his name appears as one of the ‘opponents’ 
on the title-page of Little’s Berlin doctoral thesis of 1837. Berend founded 
an institute in 1840 which came to  have 120 beds and directed it for 31 years; 
his series of annual reports is a valuable guide to orthopaedic progress over 
this period27. We see the change from mechanical correction to osteotomy 
and other operative measures under general anaesthesia -  he was the first, 
in 1847, in Berlin to operate under ether and convinced Dieffenbach to do 
so -  and he adopted antisepsis, ‘a surgery which encounters the severest 
obstacles in the large general hospitals’, but only as part of a program m e 
that included appliances and exercises (12th report, 1865).

His treatm ent of club-foot was by tenotom y followed by an ingenious 
traction splint28. He travelled, especially to France, where he was sufficiently

Figure 89 Bernhard Heine (1800-1846)
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impressed by G uerin’s myotomies for scoliosis to do the same when he 
returned hom e29. He also endeavoured to incorporate what was good in 
Ling’s Swedish gymnastics in the treatm ent of scoliosis, having visited 
Stockholm in the 1850s when the Royal Central Gym nastic Institute was 
under the direction of Branting, who stressed the value of resisted exercises, 
the equivalent of m odern weight-training. Berend regarded scoliosis as a 
primarily m uscular disorder, the changes in the bones and ligaments being 
secondary, and its treatm ent as the most difficult part of orthopaedics. He 
was keenly interested in congenital dislocation of the hip and not over
sanguine about treatm ent. He noted, when visiting D uval’s institute in Paris 
in 1842, that the ‘reduction’ effected by forcible traction was often a 
transposition of the femoral head into the ob tu ra to r foramen or sciatic notch, 
though, as this lengthened and stabilized the limb, it was far from valueless. 
But he saw the m atter as in process of evolution; summarizing 74 cases: ‘I 
have dem onstrated from extensive case-series that, even if reduction is not 
completely achieved, orthopaedics remains effective enough not to abandon 
this objective.’

We ought to look back at Johann Friedrich Dieffenbach (1792-1847), a 
generous and enthusiastic, if sometimes sardonic, spirit. He wrote eloquently 
and ironically. M uch of this irony was excited by his visits to France and is 
quoted elsewhere in this book: his account of G uerin’s exposure of H ossard’s 
faked cures of scoliosis (p. 536) and his com m ents on the kangaroo-like 
progression of the girls on crutches in Bouvier’s institute in 1838 (p. 252)30.

'  . - -  L/%

Figure 90 Johann  Friedrich Dieffenbach (1792-1847)



190 THE HISTORY OF ORTHOPAEDICS

He could not restrain himself when Pirogoff advised the injection of blood 
into the puncture wound of subcutaneous tenotom y to encourage reunion:

T h e re  is nothing so preposterous in conception in science that someone 
or other will not actually put it into practice. You will find this generally 
confirmed in the whole history of surgery and medicine. I need only 
recall, for instance, how this one has tried to  restore a sluggish fracture 
by inserting one galvanic plate in the m outh and the opposite plate in 
the anus, or how another has aimed at the same by inunction with some 
kind of narcotic ointm ent*.’

A theme that could be developed, but not at this place. Dieffenbach did 
much to further the practice of orthopaedics. He compiled a list of all the 
varieties of extension beds and chairs in 1829; it ran to 70 pages! He used 
plaster-of-Paris after the m anipulative correction of club-foot. He sent Little 
to Stromeyer to have his tenotom y, was amazed by the improvement and 
became an enthusiast, reporting 140 personal cases in a m onograph in 1841. 
He operated for torticollis and was the first to suggest subcutaneous drilling 
and the insertion of ivory pegs for pseudarthrosis. He wrote, in 1847, a plea 
for general anaesthesia: Der Ather gegen den Schmerz (Ether against pain). 
In addition, he saw, very clearly, as we have noted, that the care of cripples 
should be properly and centrally organized.

W hen Berend visited Stockholm, he was accom panied by Moritz Michael 
Eulenburg (181 l-1 8 7 7 L T h e two wrote^SLcompanion to medical studies in 
183331, and later Eulenburg became an enthusiastic advocate of gymnastic 
m ethods for scoliosis, though cooler in later years32. He shared the view of 
Berend and of the French that the basic cause was a disequilibrium of the 
spinal musculature, and that treatm ent m ust therefore be by exercise and 
galvanism. In 1863 he described congenital elevation of the scapula before 
Sprengel’s account of 1891 gained the latter the eponym (though Eulenburg 
thought it a dislocation and failed to spot its congenital nature)33.

In 1890, Berlin saw the opening of a university clinic for orthopaedic 
surgery. Its first director was Julius Wolff (1836-1902), a pupil of Langenbeck, 
who suggested that W olff’s doctoral thesis should be on the experimental 
production of bone in animals. He became absorbed in the work of Belchier, 
H unter, Duham el and Flourens on osteogenesis (p. 260). This was interrupted 
by service in the Franco-Prussian W ar and by his founding of a private 
hospital afterwards; but this was incorporated by the university in 1890, 
which led to his becoming a professor at the age of 54, and in 1892 he 
produced his famous book, Das Gesetz der Transformation der Knochen (The 
Law of Bone Transform ation), which relates form to function.

* As given by Meier, in an edition of Dieffenbach’s lecture course at the C harite 
H ospital in Berlin, 1840. The w riter was rash enough to employ this quo tation  in a 
sceptical m anner in a letter to D r Bassett, of New York, who has so courageously 
and convincingly cham pioned the electrotherapy of fractures, and was prom ptly 
rapped over the knuckles; o f  course, electrodes in the m outh and anus would affect 
every p art of the body, ju s t as the electrocardiogram  can be recorded from any part.
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There were no X-rays then (there would be three years later) and Wolff 
developed a technique of thin bone section to study the trabecular structure. 
Bone deform ation, he found, led to changes in internal structure and 
secondary adaptive changes. The use of norm al bone in a new way leads to 
adaptive changes in form and pattern; if a deformed bone is corrected and 
its function normalized, the norm al shape and form are resumed. The Law 
formally states: ‘Every change in the form and function of a bone, or of 
function alone, is followed by specific definite changes in its internal 
architecture and equally definite secondary changes in its external configur
ation, in accordance with m athem atical laws.’ Elsewhere: ‘Structure is nothing 
else than  the physical expression of function . ..  under pathologic conditions 
the structure and form of the parts change according to the abnorm al 
conditions of force transm ission34-36.’

In his M en d ers  o f  the M a im e d 31, partly perhaps because it was written 
during the first world war, Sir A rthur Keith dam ns this book with faint 
praise. Admittedly, there were excellent plates illustrating the marvellous 
remodelling of the internal structure of deformed bones, ‘but nowhere does 
he mention the cunning engineers. His m onograph ...  is a stage set out with 
all the necessary fittings for a play, but the actors are never called on to 
appear . . .  when we speak of W olff’s Law, we really mean the law of 
osteoblasts.’ It was the osteoblasts, said Keith, which responded to mechanical 
stress and horm ones and biochemical changes and inflam m ation and 
alterations in blood-supply. Sir Charles Bell, in I llu s tra tio n s  o f  P a ley 's  
N a tu ra l T h e o lo z v  (1834) had s a k k T h e  inert and mechanical provision o f  
the bone always bears relation to the living m uscular power of the limb’. 
The flux and remodelling of bone tissue had been observed long before by - 
Hunter: ‘ Ine part that seems already formed is not so in reality, for it is 
lorming every day by having new m atter throw n into it, till the whole 
substance is complete; even then it is constantly changing its m attter’. And 
Flourens: ‘I f . ..  new molecules are continuously laid down ...  old molecules 
are as continually absorbed; thus there is a continuous transform ation o f  
substance ^ . '

In 1838, in his H um an  O steo lo g y , F O W ard, a London anatom ist, 
com pared the architecture of the femoral neck with that of a street-lam p in 
a triangular wall-bracket, the horizontal trabeculae responding to stress and 
the oblique ones to pressure. (Over a century later, H A Brittain of Norwich, 
England, used this same analogy in his A rch itec tu ra l P rincip les in A rth rodesis  
to justify his extra-articular fusions of the hip and shoulder.)

In 1867, von Mever. a Zurich anatom ist, wrote of T h e  A rch ite c tu re  o f  the  
Spongiosa , and Culm ann, an engineer, showed that the structure of the 
femoral neck was the m athem atical solution to  the stress of body-weight, as 
in a crane. In 1883, Hugh Owen Thom as said: ‘Eccentric forms, that cannot 
BTaltered in the dead body w ithout rupture or fracture can, during life, be 
altered by mechanical influence, as time and physiological action will 
commode the part to the direction of the employed force39.’ M ost succinct 
of all, J B M urphy of Chicago: ‘The am ount of growth in a bone depends 
on the need for it

This long digression, unfair to Wolff, is justified by its illustration of the
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continuity of orthopaedic thought. The book is worth rereading. W olff was 
an enterprising surgeon; he essayed the transp lan tation  of allogenic bone40, 
he tried to  restore m otion to ankylosed jo in ts by simple arthrolysis with a 
chisel and passive m otion41'42 and he was one of the first to follow Albert 
in arthrodesing the paralysed shoulder43. It may seem now that he was 
stating the obvious; but that is a recurrent and necessary duty.

In 1902, Wolff was succeeded in his chair by Albert Hoffa (1859-1907), 
born at the Cape in South Africa and educated“ in Germ any, where he 
established a private orthopaedic clinic in W urzburg in 1886, having been 
an assistant surgeon at the Julius Hospital, now the university clinic.

Hoffa was the leading orthopaedist of the Berlin school at the turn  of the 
century, but his survival there was pitifully short. He was a thoughtful and 
forward-looking surgeon, seeing scoliosis as the main problem of the future 
(p. 529)44. Although an enthusiast for the m anipulative reduction of congenital 
dislocation of the hip (which he and Lorenz seem to have appropriated from 
Paci -  see p. 430 -  and over which he and Lorenz contested in feats of 
exhibitionism in Europe and America), he was ready to operate for cases 
where m anipulation had failed or was too late to be safe, and was one of 
the very first to do so. We should note that G erm an authors, up to and 
beyond 1900, advocated excision of the femoral head as a routine for the 
treatm ent of nonsuppurative hip disease, as Hoffa states in his Handbook 
Die praktische Chirurgie of 1902: so much so tha t N oble Smith, in London 
in 1889, urged th a t, because not every case of hip disease was tuberculous 
(and this was prescient, since some were to become known as Perthes’ 
disease), excision should not be a ro u tin e .,

Hoffa described chronic inflam m atory hypertrophy of the infrapatellar fat- 
pad, a once dubious lesion that has gained in popularity since arthroscopy45. 
He wrote an excellent textbook of orthopaedic surgery that was reissued 
posthum ously up to 192446. He resected the prom inent ribs in scoliosis47, 
and suggested reefing of the medial parapatellar tissues for recurrent 
dislocation of the patella48. He performed Achilles tenotom y for severe flat- 
foot49, abandoning this on realizing that the contracture was secondary, not 
primary. He devised machines for derotation  and correction of scoliosis. One 
of his main achievements was the training of K onrad Biesalski. His death at 
the age of 48 was a tragedy50.

Roughly contem porary in Berlin with Hoffa, Friedrich Trendelenburg 
(1844-1924) held the chair there in general surgery, in passage between chairs 
at Rostock and Leipzig. His lifelong interest in orthopaedic disorders may 
possibly have been related to a period of study in Glasgow before graduating 
in Berlin in 1866. In 1878, he repeated Langenbeck’s attem pt to nail a 
fracture of the neck of the fem ur51. In 1889 he advocated supram alleolar 
fracture of the tibia and fibula, allowing them to unite in varus, to correct 
severe flat-foot52. In 1900 he anticipated Robert Jones and Albee in treating 
recurrent dislocation of the patella by splitting the lateral femoral condyle 
in the coronal plane and wedging the anterior portion forward with an ivory 
peg, not a very effective m easure53.

He is best known for his famous sign of coxo-femoral incompetence, 
described in 189554. We need not go into this in detail here, merely note
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Figure 91 Albert Hoffa (1859-1907)

that the characteristic dip away from the standing side was formerly attributed 
to sliding of the femoral head on the ilium until Trendelenberg showed by 
photographic analysis (with the aid of his assistant, Perthes) that the real 
cause was that the hip abductors were inadequate or their fulcrum unstable. 
We should also remember that he thought the ‘gliding’ occurred at the 
lum bosacral joint.

It may be interesting to note tha t when, around 1900, Hoffa listed the 
m ost im portant European orthopaedic centres of the earlier 19th century, 
this was his list: Heine (W urzburg 1812), the m ost notable; Leithof (Liibeck 
1818); H um bert (Bar-le-Duc 1821); Blomer and Ham m ers (Berlin 1823); 
Pravaz and G uerin (Paris 1825); W erner (Konigsberg 1826); Delpech 
(M ontpellier 1828); Jacob Heine (C anstatt 1829); Langaard (Copenhagen 
1834); Hirsch (Prague 1845); Roon (Petersburg 1850).

Konrad Biesalski (1868-1930) greatly developed what had been Hoffa’s 
institute and was very active in organizing aid for crippled children, for he 
viewed orthopaedics as being sociological as much as surgical. W hen Leo 
M ayer came from New York in 1912 to study tendon transplantation with 
Fritz Lange at M unich, they found the problem of adhesions troublesome, 
and it was solved only by fundam ental research with Biesalski in Berlin into 
the nutrition  of tendons. This recognized the use of the recipient tendon- 
sheath and the gentle handling of the transferred tendon with its paratenon, 
leading to a jo in t m onograph in 1916 from which much of the success in 
tendon transplantation  derives. D uring 1903-9, Biesalski compiled a famous 
census of crippled children in Germany: there were 100 000 and only 3000
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available beds. He prom oted their treatm ent and education and founded the 
Oscar-Helene Heim outside Berlin in 1913, where he worked for the rest of 
his life. He was editor of the Z e itsc h r ift f u r  o rthopad ische  C hirurgie, founded 
in S tuttgart in 1892, until his death; and one of his am bitions was for a 
history of orthopaedics, which he urged at the 16th Congress of the Germ an 
O rthopaedic Association in 1921 as the foundation for further advance.

LEIPZIG

The first medical orthopaedist in J0€rrhany, Johann Christian Gottfried Jorg 
(1779-1856) worked here, and i ^ l8 1 0 / -  18 years before the publication of 
Delpech’s D e I’O rthom orphie  -  wroTSwhat is regarded as the first scientific 
textbook~ol o rthopaedics TiTthe world: U ber die Verkriim m u'ngen des m ensch- 
lichen K o rp ers  und eine ra tionelle  und~sichere H e ila r z t derselben  (On the 
d istortions of the hum an body and a rational and certain m ethod of curing 
the same). And yet Jorg, like Deventer in H olland (p. 307), was an obstetrician,

Figure 92 Johann  C hristian G ottfried Jorg (1779-1856)
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a professor of obstetrics, and to some extent a paediatrician. He wrote an 
excellent account of the m orbid anatom y and treatm ent of club-foot, 
incrim inating the tibial muscles, especially the posterior, as the cause 
of inveterate adduction55. He advocated the mechanical m anagem ent of 
deformities with appliances and corsets. He says nothing of the operative 
treatm ent of torticollis, except that it might have been suitable for a cruder 
age, but that every case could be cured by his own ingenious device in which 
a head-band was connected to a breastplate by a ratchet.

Jorg succeeded in distinguishing between the curvatures of scoliosis and 
spinal tuberculosis, but was uncertain about the cause of the gibbus in the 
latter: the proxim ate cause lay mostly in the bones, less often in the muscles, 
and rickets, foul air and m alnutrition played a part. He laboured to get victims 
of infantile paralysis on their feet again. He encouraged the chiropodists. He 
seems to have had an intuition about the cause of rickets, preferring to adm it 
patients to his own home for supervision, so that it virtually became an 
orthopaedic clinic, since, left to their parents, ‘their diet is seldom adhered 
to as is necessary if rickets is to be avoided thereby.’ He made a poignant 
appeal which indicates how critical for the advance of orthopaedics was a 
change in medical attitudes at the start of the 19th century:

'Y " ‘ -v1

C \

v..

Figure 93 Jo rg ’s ingenious ratchet correction for torticollis, 1810
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‘I must risk an entreaty, which is that in future the better heads among 
the doctors should not let themselves be so intim idated by the diseases 
discussed here . . .  and rescue these afflictions from the executioners, 
pastors and the like: for, sad to say . ..  not only the com m on man 
but often also the educated turn  to these people because they were 
occasionally lucky here and there, and because the p a tien ts  w ith  these  
d isorders w ere o ften  re jec ted  o u tr ig h t b y  the b e tte r  doctors' (my italics).

This was why the surgeons in W urzburg were so tolerant of Heine and 
why lay therapists were so successful in practice, if not in results, until far 
into the century. O rthopaedics was not a field in which a doctor could count 
on being seen to be successful or show a rapid benefit, rather the reverse; 
better leave it to  the bandagist, splint-m aker, masseur, even the charlatan. 
Yet there came a point when the financial rewards of the latter excited 
medical hostility.

An institute opened in Leipzig in 1829 and was later m anaged by two 
doctors associated with remedial exercises: Daniel Gottlieb Moritz Schreber 
(1808-1861) and Karl Hermann Schildbach (1824-1888). They were influenced 
by the Swedish gymnastic school and helped create a wave of enthusiasm  
for the method. The ‘Schreber gardens’ were private or home gymnasia and 
his book on medical gymnastics went into 30 editions. Schildbach’s reports 
on the institute show it to  have been one where the orthopaedics of the spine 
were carefully and scientifically developed; he was appointed a university 
lecturer in orthopaedics in 1875 and opened the first state university 
orthopaedic polyclinic in 1876.

George Clemens Perthes was professor of surgery in Leipzig from 1903 to 
1910, before moving to Tubingen. Perthes’ disease is discussed at p. 199 but 
we should add that he pioneered the use of radiotherapy for m alignant 
tum ours, operated for habitual dislocation of the patella and described the 
Bankart lesion at the shoulder in 1906, 12 years before Bankart.

HANOVER

George Friedrich Louis Stromeyer (1804-1876) was the son of a surgeon and 
spent a year in London after qualifying. His in troduction of tenotom y for 
club-foot and his operating on Little, referred by Dieffenbach, are discussed 
elsewhere (p. 499). In fact, his association with H anover was not a long one; 
he founded an orthopaedic institute there in 1829 and transferred this to his 
own hom e in 1834 -  the prospectus emphasizes that one floor was reserved 
for extension beds and that there was a gymnastic session twice daily in the 
open air -  but he was appointed professor of surgery at Erlangen in 1838. 
In 1854 he moved to  Kiel, where he was succeeded by his son-in-law, 
Esm arch in 1857. (Stromeyer’s first paper on Achilles tenotom y appeared in 
183356, and his expanded book on operative orthopaedics in 183957. In the 
preface he says that he intends to use operative measures to speed up 
the slower treatm ent of the ‘m echanical orthopaedists’ and to challenge 
com parison with general surgery: ‘Progress would be made if both m ethods
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Figure 94 G eorg Friedich Louis Strom eyer (1804-1876)

could be followed and perfected by the same artist.')
A very famous hospital, the Annastift, was founded in H anover in 1897 

and had an excellent orthopaedic departm ent. F rom  1924 to 1936 the senior 
surgeon, until his expulsion by the Nazis, was Bruno Valentin, to  whose 
inspiration this book and orthopaedic history in general owes so much. 
U nder his direction the Institute doubled in size to 400 beds.

DARMSTADT

D arm stadt is linked with the K rauss family. Gustav Friedrich Mathaus 
Krauss (1813-1887) graduated at Bonn in 1834 and was inspired to take up 
orthopaedics by a chance visit to Heine’s clinic at Scheveningen. He was 
also impressed by Bouvier and G uerin in Paris. In 1837 he began practice 
in England but friction with Little led to  his return to G erm any in 1843, 
where he developed tarsal resection for club-foot58. His son, G ustav jun ior 
(1846-1910), of little account otherwise, left a fortune to build an institute 
for the correction of deformities; this was the ‘K raussianum ’ built during the 
first world war in M unich for the free treatm ent of crippled children and the 
prom otion of research.
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MUNSTER

In M unster, another famous clinic, the Hiifferstiftung, was founded in 1889 
by C hristoph Temmink and funded by Wilhelm Htiffer. Temmink left after 
three years but the institute came to  play an im portant part in G erm an 
orthopaedics, showing exactly how these private G erm an institutes provided 
a stepping-stone to a m ore rational orgnization, for Temmink wrote, in 1888:

‘Y our task, first and foremost, is to divert orthopaedics into a public 
hospital whose chief aim is the treatm ent of the poor. Nowhere . . .  does 
the duty to provide help appear so im portant as here, where the last 
element of possible self-help has disappeared; and, of any category of 
persons, the poor cripples have a right to work . . .  as useful members 
of the social order. The public orthopaedic hospital is a challenge to 
hum anity . ..  it should be a school for the training of therapeutic 
personnel, while simultaneously providing the conditions for the thriving 
developm ent of orthopaedic science and skill59.’

So much for the role of the institutes in G erm an orthopaedics. Let us now 
consider some individuals.

Richard von Volkmann (1830-1889) lived in Halle, Saxony, where his father 
was professor of anatom y, and became professor of surgery and one of the 
first in G erm any to  introduce Listerian antiseptics. His famous paper on 
ischaemic muscle paralyses and contractures appeared in 188160. This 
ascribed the cause, not, as had been assumed, to nerve compression but to 
direct changes in the muscles produced by arterial occlusion, and emphasizes 
the prelim inary weakness, an often overlooked early warning; he noticed its 
occurrence in the lower limb as well as in the forearm. ‘H alf a day or less is 
enough to reduce the fingers to perm anent and pitiful deformity.' It is relevant 
that this paper appeared eight years after Esmarch had popularized his 
bandage, though Esmarch had certainly recognized its dangers. Volkmann 
was gloomy about treatm ent of the contracture; if forcible correction were 
attem pted, ‘one would m ore readily break the bones and rupture the tendons 
before the muscles would yield.’

Like others, he thought club-foot due to intrauterine pressure61. He wrote 
the section on locom otor disorders in a famous surgical textbook of 188262, 
in which he noted that the im provement after forcible ‘reduction’ of congenital 
dislocation of the hip was not necessarily due to actual reposition of the 
femoral head. He described caries sicca, a slow dry tuberculous destruction 
of bone w ithout caseation63, he also seems to have described acute transient 
synovitis of the hip in children, and Key credited him with first distinguishing 
the jo in t affections of haem ophilia from rheum atism 64.

In 1874 he performed subcutaneous osteotom y for vicious ankylosis of 
the knee65; he resected the first m etatarsophalangeal jo in t for hallux valgus66 
and the rib-hum p in scoliosis67. He prom oted and improved m ethods of 
traction in fracture treatm ent. His thinking about the operative managem ent 
of jo in t tuberculosis is interesting. At one time he had been a resectionist. 
Then, around 1870, he questioned whether this was adequate: the m ortality 
was high and he felt that systemic disturbance and fever after resection were
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indications for am putation, but did not m aintain this position for long. He 
distinguished the mainly synovial form as m ore suitable for resection than 
the type with bone destruction and even came to suggest that, in the former 
group, removal of soft tissues might suffice, thus heralding the procedure to 
be labelled synovectomy by M ignon68 in France, eventually to gain such 
popularity as it ever achieved mainly in nontuberculous conditions.

Johann Friedrich August von Esmarch (1825 1908) is best known as a 
military surgeon interested in blood-loss and first-aid. Born in Schleswig- 
Holstein, he was active in the war against Denm ark and in 1857 became 
professor of surgery at Kiel after Stromeyer, whose daughter he married. In 
1866 and 1871 he was engaged in the wars against Austria and France and 
in 1871 became Surgeon-General to the Prussian Army and wrote a M a n u a l 
o f  M ili ta ry  Surg ica l Technique, a copy of which was sent to Bigelow in 
Boston by the G erm an Empress in return  for some service. He was a first- 
aid enthusiast. His collected works appeared in 1873 a nd include the famous 
1873 paper, On th e  A rtific ia l E m p ty in g  o f  B lood-V esse ls in O p era tions , whicfi 
was actually an address to students in the operating-room . The limb 
was exsanguinated with the well know n rubber bandage and haemostasis 
m aintained with rubber tubing round the upper part of the limb in place of 
the older tourniquet which relied on pressure directly over the artery. ‘If we 
now com pare the operation of today with that of yesterday, it will at once 
be evident to you how great are the advantages of this mode of proceeding, 
both for the patient and for the operator.’ Ill-effects were possible rather 
than probable, but it was im portant not to use the bandage on infected limbs 
for fear of proxim al dispersion of the infection and to rely on elevation alone.

A nother military surgeon, Georg Axhausen (1877-1960) became interested 
in the process of ‘aseptic’ or avascular necrosis of bone, as distinct from the 
necrosis so often seen in infections, and this led to pioneer work on 
bone grafts and to  the concept of what Phem ister came to call ‘creeping 
substitution’. In an article in 191069 he thought that necrosis occurred at 
the bone-ends in every fracture, and stim ulated and was replaced by periosteal 
proliferation; and he also thought that focal necrosis of subchondral bone 
caused changes in the overlying articular cartilage which led to ‘arthritis 
deform ans’. This was a direct step towards the m odern concept of the 
aetiology of Perthes’ disease in children and prim ary necrosis of the femoral 
head in adults. The necrosis and sequestration of osteomyelitis he ascribed 
to septic infarction of the intraosseous vessels70. In 1928 he further developed 
the idea that ‘prim ary epiphyseal necroses’ were due to multiple minute 
epiphyseal or metaphyseal infarcts due to throm bosis or embolism, giving 
rise to characteristic histologic and radiographic appearances71. This was the 
proxim ate source of a flood of reports on clinical varieties o f ‘ostochondritis’ in 
every part of the body, often ill-founded.

Restricting ourselves to G erm an authors, the advent of the X-rays occurred 
at just the right time in this context. The first pictures of Perthes’ disease 
were made in 1898, but not published by Perthes’ assistant, Schwarz, until 
1914, in Tubingen. Schwarz, who was killed in the first world war, thought 
this a vascular disorder caused by loosening of the epiphyseal plate as distinct 
from the frank detachm ent of a slipped epiphysis, a fundam ental distinction
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at that time. Kohler, the w orld’s first professor of radiology, in W iesbaden 
in 1905, noted a case of flattening and fragm entation of the femoral head 
which he considered to be not tuberculous, but infarktahnlich (infarct-like)72, 
and similar observations were made by Preiser in 190773 and by O berst in 
190874.

In the context of bone-grafting, M acewen’s famous success of 1879 
stim ulated much research, mainly experimental, and in 1908 Axhausen 
published an exhaustive m onograph75 in which he straddled the conflicting 
theories by asserting that that part of a free autogenous graft in direct contact 
with host tissue remained alive while its deeper parts died and served as a 
scaffolding for invasion by new bony tissue. He also investigated the fate of 
transplanted epiphyses, but the results were not encouraging76.

All this is cognate with the fundam ental work of Erich Lexer (1867-1937) 
on the transplantation and viability of tissues, including bone-ends and whole 
joints. Lexer was a W urzburg graduate of 1890 who then studied in Berlin, 
became professor of surgery at Konigsberg in 1905, and occupied chairs at 
Jena and Freiburg until he succeeded Sauerbruch in 1928. While still in 
W urzburg he m ade some classic studies on experimental osteomyelitis by 
giving staphylococci intravenously after traum atizing a bone, showing that 
suppuration occurred at the site of injury, i.e. the disease was haem atogenous 
and appeared at sites of least resistance77. This research led him to insist on 
the im portance of early drainage. He became interested in the changes in 
bone circulation in relation to fractures, osteomyelitis and avascular necrosis, 
and his dye studies showed the form ation of new vessels at fracture sites78.

Like Axhausen, Lexer worked on the fate of bone grafts and epiphyseal 
transplants, including the transplantation  of joints, in whole or p a r t79. It 
must be recalled that attem pts at interposition arthroplasty dated back at 
least to C arnochan in New York in 1840 (wood interposition at the 
tem porom andibular joint), Pean in 189480 (metal plates), Chlumsky in 
G erm any in 1896s 1 (various metals, rubber, celluloid), Foedre, also in 
G erm any in 189682 (pig’s bladder, very popular), Robert Jones in Liverpool 
in 190283 (gold foil), J B M urphy in Chicago in 190584-85 (fat and fascia) 
and others. Lexer first used fascia lata with some fat attached, easy to obtain 
as an autogenous graft, tough and non-irritative. Later, around 1908, he 
transplanted the articular ends from other individuals and even entire joints, 
usually after am putations, sometimes from cadavers, but the results were not 
brilliant. His work was extended to free tendon transp lan tation  after W orld 
W ar I86.

The entire subject of free autogenous transplants is reviewed in his 1919 
book, which led to the work of Gallie and Le M esurier in C anada, especially 
on the use of fascial strips to  extend transplanted muscles. His arthroplasties 
were m arked by a distaste for inorganic foreign m aterial and he sometimes 
used cartilage discs cut from the back of the patella to form new jo int 
surfaces. His jo in t transplants were of three kinds: half-joints; both bone- 
ends with their articular cartilage; and whole jo in ts with their capsules. These 
he used after local resection of tum ours involving a jo in t surface and also -  
rather than osteotom y -  to replace join ts ankylosed in poor position. These 
operations never became popular in the West, partly because the results
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were uncertain, more so because of the availability of resistant metals and 
plastics just before and after W orld W ar II. They did a ttract attention in 
Russia, where cadavers were m ore available than expensive inorganic 
prostheses and where refrigerated jo in ts or parts of joints were popular in 
the 1960s and 70s. However, there has been a recent revival of interest in 
these massive allografts in the USA, in great part due to Professor M ankin 
at the M assachusetts General H ospital87. Such transplants may be intercalary 
or osteoarticular and can be com bined with chem otherapy and banked 
freeze-dried or frozen or in antibiotic solutions, o r a com bination of these 
(see also at p. 552).

Hans von Baeyer (1875-1941) succeeded Riedinger in W urzburg but left 
to become professor of orthopaedics at Heidelberg until 1933. He investigated 
muscle action and he devised the bifurcation osteotom y for unreduced 
congenital dislocation of the hip in 1918. This accepted the displacement 
and com pensated for the instability by a subtrochanteric osteotom y in which 
the upper end of the shaft was placed in the acetabulum  and the small upper 
fragment allowed to abut against the main shaft, providing two points of 
support. This was popularized by Lorenz. Von Baeyer also performed 
rerouting of tendons, e.g. of the flexor pollicus longus for thenar palsy, and 
a m ost ingenious translocation of the peroneus longus tendon to replace the 
tibialis posterior, as well as an operation for recurrent shoulder dislocation 
similar to the N icola procedure88.

Otto Madelung (1846-1926) was a general surgeon with m inor orthopaedic 
interests who became assistant professor of surgery in Bonn in 1881, then at 
Rostock and finally at Strassburg (then Germ an) in 1894. In 1878 he 
described his eponym ous wrist deformity (it had previously been described by 
D upuytren), which he thought was due to a disturbance of growth of the 
anterior part of the radial epiphysis causing forward angulation89.

Adolf Stoffel (1880-1937), of M annheim , later of Heidelberg, introduced 
partial peripheral neurectomy for snastic paralysis. This was an approach 
on the efferent side, as distinct from procedures by sensory ramisection or 
ganglionectomy. In his original technique he sought to identify fibre groups 
within main peripheral trunks by electrical stim ulation and sectioning the 
appropriate bundles90, but this proved unsatisfactory and was replaced by 
division of the actual muscle branches, such as those to the gastrocnemii or 
the ob tu ra to r nerve. Selig in 1914 performed ob tu ra to r section within the 
pelvis, but extraperitoneally91.

Themistocles Gluck (1853-1942) is an interesting character because he was 
so innovative as to be ahead of his time (and of the available materials). He 
studied in Leipzig, and then in Berlin as Bernhard von Langenbeck’s last 
pupil at the University Clinic, and was appointed professor of surgery at 
Bucharest in 1883 (he was Rum anian born). In 1890 he returned to Berlin 
as senior surgeon to the new Kaiser- und K aiserin-K inderkrankenhaus. He 
worked on nerve suture, including the use of synthetic interposition structures 
as guidelines, and employed synthetic replacements for tendons and other 
tissues. Here, he may have anticipated Nicoladoni and Lange; the latter 
certainly acknowledged his precedence. In 1885 he dem onstrated fracture 
fixation with a nickel-coated steel plate and screws, and used this for



202 THE HISTORY OF ORTHOPAEDICS

Figure 95 Themistocles G luck (1853-1942); left, fracture fixation with nickel-coated 
steel plate and screws, 1885; right, intram eduilary fixation w ith ivory rod, 1890.

(Zippel, J. and Meyer-Ralfs, M. [1975], Ztschr. f .  Orthop., 113, 134)

com pound fractures in the Balkan Wars. In 1890, he used an ivory 
intram eduilary peg and also intram eduilary nails.

After anim al experiments with inserts of aluminium, wood, glass, celluloid 
and steel, he began a series of total jo in t replacements for tuberculosis or 
tum ours, after excision, in the knee, shoulder, elbow, wrist and hip. Some of 
this is treated at a later page (p. 588). On 9 June 1890, in a 19-year-old 
patient with severe caries of the wrist, he used an ivory prosthesis with 
intram eduilary fixation in the radius and ulna and 5th m etacarpal; and in 
the same year he inserted a hinged ivory knee-joint. There is, however, no 
evidence that he used the m ethod electively for arthrosis: only for chronic 
tuberculosis, after tum our excision and for neglected juxtarticular fractures 
with poor function. His ankle prostheses were anchored by metal prongs in 
the shafts of the m etacarpals. All his jo in t replacements eventually suppurated 
or developed tuberculous sinuses, and he adm itted as much as early as 1891. 
His work was severely criticized by his former teacher, E von Bergmann, as 
‘a discredit to G erm an science’, to be com bated by every means. Gluck was 
simply thinking ahead; if he had had m odern plastic cement instead of his 
primitive mix of plaster, pumice and resin, m atters might have taken a 
different turn. There are still those, naturally in the East, who consider ivory 
an ideal prosthetic m aterial164-166.

Fritz Lange (1866-1952) of M unich was an enterprising and innovative 
surgeon. P la tt says that he was probably the first, in 1910, to wire the
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Figure 96 Gluck: ivory and metal total replacem ent o f ankle and tarsal joints, 1890

vertebral spinous processes together, but this is not correct; H adra  had done 
this in Texas in 1891. Lange also tried inserting steel bars or celluloid plates 
over the lam inae and wiring them to the processes93. H adra’s case had been 
for fracture of the cervical spine; he thought that the m ethod might be useful 
for tuberculosis and it was for this that Lange, apparently independently, 
applied it.

Lange performed a biceps transplant into a paralysed quadriceps in 1898 
but obtained better results by attaching it directly to the patella and came 
to insist on the im portance of direct subperiosteal attachm ent of transplanted 
tendons94. In his work on tendon transplanation  he became an enthusiast 
for the use of silk strands to extend short motors, as when the erector spinae 
was used to replace the glutei, also as a focus for the form ation of firm 
fibrous bands, and reported 200 cases of its use in tendon transplantation 
in Joachim sthal’s Handbuch der Orthopadischen Chirurgie in 1905. He also 
used silk for tenodesis and as a check ligament until this was replaced by 
fascial strips in the hands of Codivilla and Payr, though this too was 
eventually discarded. He wrote a book on the orthopaedic m anagem ent of 
poliomyelitis in 193095 and, in collaboration with others, in 1913, what was 
to be the standard G erm an text on orthopaedics for many years96.

Erwin Payr (1871-1946) was a pupil of N icoladoni and m aintained an
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Figure 97 Gluck: hinged ivory knee replacement, 1890

interest in the m obilization of ankylosed jo in ts from an early paper on 
operative treatm ent in 19109 to an authoritative m anual in 193498. His use 
of fascia late to prolong the insertions of transplanted tendons stimulated 
all Gallie’s work in this field in Canada. Editorially, with K uttner, he founded 
the E rgebn isse  der C h irurg ie  und O rthopdd ie  in Berlin in 1910. It is odd that 
Willis Campbell, as an apostle of fascial interposition arthroplasty, has 
nothing to say of Payr’s work in any field in his O pera tive  O rthopaed ics  of 
1939.

Alfred Schanz (1870-1932), of Dresden, wrote an orthopaedic text in 
1905". He is best know n for his low abduction osteotom y of the femur at 
the level of the ischial tuberosity for ununited fracture of the neck of the 
femur; also for old irreducible congenital dislocation of the hip, which 
stabilized both fragments against the side of the pelvis. This is described in 
his P ra k tisch e  O rthopdd ie  of 1928 and in earlier papers100, and was based 
on the recognition that in the bifurcation osteotom y of von Baeyer and 
Lorenz the shaft rarely remained within the acetabulum; the operation 
found great favour with Gaensslen in Am erica101. Schanz also favoured 
transplantation of the sartorius to the rectus femoris tendon for quadriceps 
paralysis, a popular procedure at one time in G erm any though patently 
never as satisfactory as a biceps transplant to the patella. He also attem pted 
derotation procedures in scoliosis.
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Figure 98 Fritz Lange (1866-1952)

Schanz had a famous pupil, Friedrich Pauwels (1885-1980) whose life and 
work were centred on Aachen. After studying orthopaedics under Lorenz in 
Vienna and Schanz in Dresden he founded an orthopaedic institute and 
workshop in Aachen in 1913 and rapidly developed a lifelong interest in 
biomechanical influences on the growth and behaviour of bone and cartilage, 
pursuing (and correcting) the earlier work of Julius Wolff. This led to his 
famous classification of fracture angles at the hip into Pauwels types I, II 
and III and to the treatm ent of ununited hip fractures by simple realignment 
procedures, which, when extended to hip arthrosis, were shown to result in 
restoration of radiologic joint-space and disappearance of cavities and 
sclerosis. In 1935 he published D er Schenke lha lsb ruch  -  ein m echanisches  
P roblem  and summed up his life’s work in 1973 in his A tla s  der B iom echan ik  
der gesunden  und k ra n ken  H iifte , translated in 1976 as B iom echan ics o f  the  
N o rm a l and D iseased H ip . In 1934 he became director of the new orthopaedic 
departm ent at the Aachen city hospital and continued to his retirem ent in 
1960 at age 75, having been made professor in 1942. His work is obviously 
complem entary to that of M cM urray in Liverpool and exemplifies a biologic 
approach to hip disorders which has tem porarily been overshadowed by 
jo in t replacement procedures but is likely to regain favour.

Georg Hohmann succeeded Lange in the M unich chair and is known for 
his interest in foot problem s102'103 and for devising the standard operation 
for tennis elbow in 19331 °4.
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The name of Langenbeck is confusing, because there were three. The most 
famous was the Berlin surgeon, Bernhard Rudolf Conrad Langenbeck (1810— 
1887), successor to Dieffenbach, inventor of the famous knee-joint retractor 
for his medial parapatellar app roach105, and teacher of Theodor Billroth 
(1829-1894). Both engaged in tenotom y for club-foot and used plaster 
postoperatively, though with some apprehension about gangrene. Langen
beck also corrected rickety deformities by subcutaneous osteotomy, first 
drilling the bone and then dividing it with a keyhole saw and snapping it 
through, first in 1852 for ankylosis of the hip and later for ankylosis of the 
knee, a useful popularization of Barton’s technique (p. 381) in the pre- 
Listerian e ra 106. In 1850 he essayed fixation of a fractured neck of femur by 
driving a nail through the trochanter. He advocated excision of the whole 
bone in some cases of osteomyelitis. B ernhard’s cousin was Maximilian Adolf 
Langenbeck (1818-1877), of G ottingen, who devised a sort of vertical rack 
for scoliotics in which the victim was fastened upright to a post, with head 
traction, and pressure applied to the convexity by a board  th rust forward 
by a screw. A Langenbeck of a previous generation, perhaps father of one 
of the cousins, was Conrad Johann Martin Langenbeck (1776-1851), also of 
Gottingen, who devised an extension bed for scoliotics with lateral traction 
bands. He worked for a time at the Julius H ospital in W urzburg, where he 
com m ented on the excellent services of Johann G eorg Heine as instrum ent- 
maker.

Franz Konig 11832-19101. also of Gottingen, is known for his forcible 
correction ofc lub-foo t over a wooden wedge and for developing, in 1891, 
the construction of an osteoperiosteal shelf for congenital dislocation of the 
hip (though this had been suggested and practised long before by G uerin)107. 
He was one of the first to definitively establish the relationship between 
haem ophilia and haemophilic arthropathy, previously considered as ‘rheum a
tic’ or gouty, though we have noted tha t Volkm ann gave this some attention. 
And Konig stressed that misdiagnosis could have fatal results. He noted the 
three stages of the disease: the acute haem arthrosis, the secondary pan
arthritis, and the late contracture or ankylosis and the resemblance of this 
last to tuberculosis (two of three patients operated on this supposition bled 
to death). ‘The question what to do for bleeders’join ts is completely secondary 
to the question what not to d o 108.’ In 1875 he repeated Langenbeck’s hip 
nailing109.

We allude at various pages to the work of Oscar Vulpius, of Heidelberg, 
on tendon transplantation, though he favoured suture to the stub of the 
replaced tendon instead of subperiosteal attachm ent like Lange110. He wrote 
many papers on the technique and indications between 1897 and W orld W ar 
I and a m onograph on its application to poliomyelitis in 1910 111. He repeated 
A lbert’s arthrodesis of the shoulder in 1888112, had a fancy for celluloid in 
splintage113, and founded the Zentralblatt fu r  chirurgische und mechanische 
Chirurgie in Berlin in 1907.

Extremely im portant contributions to the radiological study of the norm al 
and diseased spine were made by Schmorl in Dresden. He found that Paget’s 
disease was present in three per cent of autopsy specimens114 and is famous 
for his description of the cartilage nodes due to disc herniation into the
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vertebral bodies115. In 1932, with Junghanns, he produced a splendid Atlas 
of the spine in health and disease116.

We can do no more than briefly m ention Striimpell’s work on ankylosing 
spondylitis117 and that of the neurologist, Erb, on his eponym ous birth palsy 
of the brachial plexus118.

We must not overlook the essential contributions of the pathologists and 
the radiologists.

Rudolf Virchow (1821 1902), one of the many great men who adorned 
W urzburg (for a time before his appointm ent as Professor in Berlin and first 
director of the Institute of Pathology built for him there by the state) is 
famous for ushering in the era of cellular pathology, as distinct from m orbid 
anatom y, and for teaching~tnat disease was not so much an invasion of the 
body by something extrinsic but the total reaction of cells and tissues to an 
outside influence, to  be echoed much later by H ans Selye in his theory of 
stress disorders. He described and named osteoid tissue, as seen in rickets, 
as uncalcified bone in one phase of osteogenesis119 and surmised the 
fundam ental m orphogenic identity of bone, cartilage and connective tissue120. 
This illuminated the processes involved in bone healing and bone tum ours. 
He described spina bifida occulta in 1875 and myositis ossificans progressiva 
in 1894, but it was unfortunate that he used the term  ‘arthritis deform ans’ 
for both rheum atoid and osteoarthritis121. N or did he, at least at first, regard 
bone sarcom a as a specific form of tum our, merely as a type of m etastatic 
carcinom a122. It is interesting that, long before M iddleton and Teacher in 
Glasgow and G oldthw ait in Boston reported on intervertebral disc prolapse, 
both in 1911, Virchow in 1857 refers to disc extrusion due to injury, even 
though this was an autopsy rather than a clinical finding.

Wilhelm Conrad Rontgen (1845-1923) was professor of physics at W iirzburg 
(ancr a t o tner times at Strassburg and M unich) and at around Christm as of 
1895 reported to  the Physico-M edical Society there on a new kind of ray: 
TJber'eine neue A rt von Strahlen. This arose from an accidental observation 
that a discharge from an induction coil passed through a Crookes vacuum 
tube surrounded by black cardboard  caused fluorescence on paper coated 
with barium  platinocyanide outside the black screen. The agent was shown 
to penetrate books, wood, glass and thin layers of metal, but not lead sheet 
1.5 mm thick, and it exposed photographic films and plates. The skeleton of 
the hand was cast on a fluorescent screen. These rays were produced by 
impingement of cathode rays on the glass wall of the tube. Rontgen thought 
they were due to ‘longitudinal waves in the ether’ and called them X-rays, 
but the Society insisted on ‘Rontgen rays’. The observation was not quite 
original, as Lenard and also Hertz had shown similar effects with cathode 
rays, using an alum inium  window in the tube, but Rontgen showed that this 
was unnecessary as the photoactive rays easily traversed the glass of the 
tube-wall.

The first observation was on 8th Novem ber 1895 and the first radiograph 
w as of Rbntgen’s wife’s hand on 22nd December, a truly original Christm as' 
present. A translation of the paper appeared in Nature a m onth la te r123 but 
its contents had been leaked to the world press only a few days after his 
address. One effect was that Robert Jones sent immediately to W urzburg
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and brought back an apparatus; this was installed at 11, Nelson Street, 
Liverpool and the first X-ray photogaph for clinical purposes there was 
made by Alan Archibald Cam pbell Swinton (1863-1930), a London electrical 
engineer, on 7 January  1896124.

Rontgen received the N obel Prize in 1901. There is no need to  discuss the 
im portance of this discovery to orthopaedics. But it may be worth noting 
that this, the m ost im portant advance in diagnosis, arose in a laboratory 
devoted to ‘pure’ research, in a purely physical study of very limited nature, 
and that the discovery was made by one m an and at very little cost.

Gerhard Kiintscher* (1900-1972) was appointed lecturer in surgery at Kiel 
University m 1938 and extraordinary professor in 1942. He served in the 
G erm an arm y from 1941 to  1945, in 1943-4 in Finnish Lappland. After the 
war he was head of surgery at the Schleswig-Holstein m unicipal hospital 
during 1946-1957 (where the present writer studied his m ethods in 1948) 
and then at the H am burg Hafen K rankenhaus until 1965.

He invented his famous nail in the 1930s in conjunction with an instrum ent- 
maker, Ernst Pohl, and first described it to the Kiel Medical Society in 
December of 1939, and soon after at the 64th annual meeting of the G erm an 
Surgical Society, where, to use his own words, it created ‘apprehension, 
consternation and resentm ent125.’ With Richard M aatz, he had his Technik 
der Marknagelung ready for publication in 1942 but it was destroyed in air
raids and did not appear until 1945. The great Lorenz Bohler in Vienna was 
initially enthusiastic126, but very soon conle'ssed ms inability to use- the 
technique presented by Kiintscher: ‘The risks with m arrow  nailing are much 
greater than  predicted. We therefore use it as a rule only in femoral fractures 
.. .  m arrow  nailing of o ther long bones . . .  is shown by long-term  follow-up 
to be more deleterious than profitable.’ Although Bohler always remained 
enthusiastic about its use for femoral and certain other fractures, and even 
wrote a book about it after the w ar127, this left K iintscher prejudiced 
academically for decades and he was never offered a chair. N or was it warmly 
received by m ost of the G erm an military consultants, though the field 
surgeons liked it: ‘The functional results are uniformly good. The social 
advantage of the m ethod is conspicuously revealed by the saving in time 
and money from the shortened stay in hospital, easy convalescence and 
aftertreatm ent . . .  the physical condition of the patient is better from the 
beginning128.’

In 1943 he was posted to Finland, outside the control of the Army medical 
services, because of the anim osity of the profession, but this proved an 
advantage as his patients remained under his care. Because G erm ans and 
Finns were fighting together against Russia, the m ethod came to  be used in 
civilian practice in Helsinki as early as 1944, Swedish articles appeared in 
the same year129, the Swedes were using Kiintscher nails before the w ar’s 
end at the Serafimer H ospital in Stockholm, and K untscher’s first article in 
English appeared in a Finnish journal in 1948130. Perhaps not unexpectedly, 
the m ethod also appeared in the French literature in 1944131.

* K iintscher, no t K iintschner; B ankart, no t B ankhart.
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The first experience of British and American surgeons with this technique 
was when they encountered prisoners of war so operated in the liberation 
of Europe; it was rapidly and enthusiastically adopted in the West. But was 
K iintscher’s technique truly original? N o m ore than  any orthopaedic 
technique can be truly original. Gluck had used it in 1890 (p. 202). A 
Frenchm an, P L Chigot, published a paper in 1946 referring to earlier 
experiences in 1937132. W riting in 1950133, W atson-Jones refers to the work 
by Hey Groves, in Bristol, England, in 1916, on the massive intram eduilary 
nailing of gunshot fractures of the femoral shaft, by both the retrograde and 
the direct method: ‘It occurred to me therefore to use a long internal peg or 
strut such as would render unnecessary any further fixation’ and then Groves 
gives a detailed account of the retrograde m ethod of fixation exactly as it is 
used to d ay 134. However, the metals he used were not inert and his m ethod 
had no followers. Even before then, from time to time, an ingenious surgeon 
like Lam botte or Haglund, faced with a different femoral fracture, would 
seek to stabilize it with an intram eduilary metal or rubber peg -  it was an 
obvious last resort. And at the end of the 1930s, Rush in America was using 
longitudinal pin fixation for ulnar and femoral fractures135 and Lam brinudi, 
in London, was using intram eduilary K irschner wires for fractures of both 
forearm bones136. How far is one to go back? According to Juan F arill137, 
ununited fractures were treated by the Aztecs by scraping the wound and 
insertion of a stick of wood into the medullary canal to set the bone firmly! 
There is no end to such attributions. The im portant thing is to be the right 
man at the right time, which means to have the right m aterials as well as 
the right idea, and the opportunity  to use it. K untscher, not particularly 
likeable, was that man.

AUSTRIA

Valentin tells us that, around 1800, there lived in Vienna one Sigmund 
Wolffsohn (b. 1767), ‘a physician and orthopaedist, proprietor of the only 
existing factory for surgical appliances, including artificial limbs.' His 
catalogue of 1796 gives a list of the ‘latest and m ost useful trusses, surgical 
machines and bandages138’. He was also, of course, a ‘hernia doctor’, and 
his workshop was in ‘the royally and imperially approved surgical and 
bandage factory, a t the Bauernm arkt, near Petersplatz, N o 629, at the Silver 
Horse, on the first floor.’

To pillage Valentin further, the need to link orthopaedic institutes with 
remedial exercises and educational training was stressed at the Vienna 
Congress of G erm an Scientists and Physicians in 1832. If one believes that 
the travelling show m an-surgeon is essentially a 20th century figure, this will 
soon be dispelled by reading the 19th century literature. In the present 
context, Dieffenbach visited Vienna for six weeks in 1840 and dem onstrated 
a num ber of operations: 14 tenotom ies for torticollis, 14 for club-foot or 
equinus, 6 for knee contracture, an unbelievable 158 for strabism us and 
many o thers139.

The first residential institute in Vienna opened in 1838, but lasted only
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four years. A nother was founded in 1850 by Friedrich Wilhelm Lorinser 
(1817-1895) elsewhere and moved to the capital in 1866. As we have often 
noted with other institutes, this one was of genuine scientific value: Lorinser 
wrote several useful m onographs on such subjects as T h e  T rea tm en t and  
C ure o f  C o n tra c tu res  o f  the K n e e  and H ip  J o in ts  b y  a N e w  M e th o d  (continuous 
traction) in 1848, and on diseases of the spine in 1870140.

Eduard Albert (1841-1900), ‘the father of arthrodesis’ (a title more deserved 
by Park  in England), gave much attention to the study of scoliosis141. He 
was born in Bohemia, qualified in Vienna, became professor of surgery at 
Innsbruck in 1873 and then moved to the capital. He was something of an 
orthopaedic polym ath. As a sequel to his stabilization of the paralytic foot 
by tarsal arthrodesis in 1878, his 1881 paper dealt with ‘artificially produced 
ankyloses in paralysed limbs’. This related to four cases of poliomyelitis 
leaving legs unable to bear weight which he wanted to render m ore useful 
and independent of appliances. In his first case he did a transpatellar excision 
of the knee, suturing the bones together with silver wire, and obtained sound 
fusion despite some infection142. (P ark ’s alm ost exactly similar operation, 
for tuberculosis, had been in 1781.)

Albert studied the structure of the synovial m em brane143 and was 
interested in autogenous bone-grafting, with uncertain results, even including 
transplantation  of the entire fibula for congenital absence of the tib ia144. His 
main claim to fame originated in 1881, when he perform ed the first successful 
arthrodesis of the shoulder and coined the term ‘arthrodesis’, applying the 
m ethod to recurrent dislocation as well as paralysis145.

Albert was the teacher of Adolf Lorenz (1854-1946), a name to conjure 
with in European orthopaedics by the end of the 19th century and 
one indissolubly linked with the m anipulative or ‘bloodless’ reduction of 
congenital dislocation of the hip. Lorenz wrote a book on scoliosis in 1884146, 
attributing it to  a prim ary weakness of the ligam entous apparatus, and 
devised his own appliance for osteoclasis and broke club-feet over a padded 
wedge. His m ain study was on congenital hip dislocation, on which he wrote 
three treatises in 1895, 1905 and 1920147~149, the first of these based on 100 
operatively treated cases and the last entitled T h e  So-ca lled  C ongen ita l 
D isloca tion  o f  the H ip , this because he postulated a ‘dysarthrosis iliofemoralis 
congenita’, an arrested developm ent in which the femoral head had never 
been in its socket so tha t ‘dislocation’ was an inapplicable term. His main 
contribution was the ‘bloodless reduction’, which now sounds oddly on the 
student’s ear and which gained universal renown when it was first described 
in 1895150. The reduction was rather forceful at times and m ust often have 
caused late dam age to the epiphysis, especially as Lorenz’s upper age limit 
was higher than  elsewhere. It consisted of the following stages: forced 
extension, flexion, forced abduction to a right angle, external ro tation  and 
gradual extension of the limb, followed by im m obilization in a frog hip spica 
plaster in 90° abduction, 90° flexion and 90° external ro tation  for many 
months. There was an interesting rivalry and dispute over priority in this 
field between Lorenz in Vienna, Hoffa in Berlin and Paci in Pisa and 
occasional revolutionary changes in doctrine. Paci was and remained an 
advocate of m anipulative reduction. U ntil 1894, Lorenz had held the view
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Figure 99 Adolf Lorenz (1 8 5 4 -1946)

that this was impossible; then he suddenly changed tack for a m anipulation 
very much like P a d ’s and stuck to  this, though he did a subcutaneous 
adductor tenotom y when necessary and, with the new century, began to 
dem onstrate his technique in America and other countries. Thus there was 
a parting here from Hoffa, who continued to operate for late cases. 
Lorenz developed von Baeyer’s bifurcation osteotom y for late irreducible 
dislocations. I t is not often recognized that Lorenz performed ob tu rato r 
neurectom y for spastic paraplegia in 1891, well before Stoffel in 1911151.

Carl Nicoladoni (1847-1902), professor of surgery at Innsbruck, is associ
ated with the development of tendon transplantation. This consisted of the 
report of a single case in which the peronei were transferred to the Achilles 
tendon of a boy with a paralysed calf and is fully discussed elsewhere 
(p. 575)152,153. The im portant point is that tendon operations were not new, 
but that N icoladoni was the first to apply their transfer for paralytic 
conditions154. He also treated oaralytic equinus in 1882 by fusion of the
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ankle, excising the jo in t surfaces and wiring the bone ends together, very 
much as Albert had done a little earlier.

Konrad Biidinger (1867-1944) was Billroth’s assistant in Vienna and 
became professor of surgery. He was interested in injuries and diseases of 
the knee, describing chondrom alacia of the patella and the removal of loose 
bodies. A 1906155 paper dealt with Assuring and degeneration of the articular 
cartilage of spontaneous origin, and a second paper in 1908156 with traum atic 
cartilage tears.

Hans Spitzy (1872-1956) held the chair of paediatric surgery with o rtho
paedics in the French style in Graz, but moved to Vienna in W orld W ar I 
to direct a large m ilitary hospital which ultimately became a civilian 
orthopaedic centre. Spitzy had elaborated K onig’s early hip-shelf operation 
into a true acetabuloplasty, and was interested in m otor nerve anastom osis 
for paralysis of the arm. He also attem pted the treatm ent of recurrent 
dislocation of the shoulder by suspending the hum erus from the acrom ion 
by silk threads, adapting Lange’s technique. Also, in 1912, he treated deltoid 
paralysis by transplanting both the trapezius and the pectoralis m ajo r157.

Lorenz Bohler (1885-1973) made a worldwide impact on fracture treatm ent 
between the two world wars, com parable to that of W atson-Jones after the 
second war. His great textbook, which went into m any editions, laid down 
authoritative and unvarying principles and procedures in utm ost detail and, 
in the present au th o r’s recollection, was the young intern’s bible before 1939. 
His life exhibited a rem arkable change from that of a country doctor to the

Figure 100 H ans Spitzy (1872-1956)
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charge of a military hospital in the first world war; and then, in 1925, he 
was invited to Vienna to take charge of an accident hospital founded and 
funded by the A ustrian social insurance authorities. His m ethods included 
the use of skin-tight plasters and early weight-bearing for leg fractures, 
together with energetic rehabilitation by unaided active exercises. His attitude 
to medullary nailing is discussed earlier.

He popularized the Bohler-Braun frame (the lineal descendant of Chessher’s 
inclined plane) com bined with routine Steinm ann pin or K irschner wire 
skeletal traction for fem oral fractures. It is not often realized now that before 
this developm ent skeletal traction was regarded as dangerously risking sepsis, 
whereas Bohler used the m ethod freely, even in the outpatient departm ent. 
He also advocated reduction of fractures after injection of novocaine directly 
into the haem atom a. H e also established that nonunion and pseudarthrosis 
of the shafts of long bones were com m oner in healthy young men and treated 
these by drilling the sclerosed bone ends. N ot that this was original: 
Dieffenbach, in 184615S, had proposed such drilling of the cartilaginous 
surfaces of a pseudarthrosis and the insertion of ivory pegs, and Detmold, a 
German-American, had repeated this in 1851159, but w ithout the use of pegs. 
Daniel Brainard (1812-1866), professor of anatom y and surgery at Rush 
Medical College in Chicago, published a book in English and French 
simultaneously in 1854160 on percutaneous drilling with a ‘perforator’ 
through a single incision and adapted this to  the correction of deformities.

Bohler devoted some special attention to the anatom ic reduction of 
fractures of the os calcis by pin traction and coun tertraction161, though 
some, like B ankart in London, thought that the results were bad irrespective 
of the accuracy of reduction, and that the best prim ary treatm ent of a severe 
fracture was triple arthrodesis162.

It is not often recalled that Sigmund Freud (1856 1939) was initially a 
neurologist and wrote a book on cerebral palsy before the end of the century 
in which he contrasted the great clinical interest of the condition with the 
dispiriting results of trea tm en t163.
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CHAPTER 4

National Histories -  France

The very nam e ‘orthopaedics’ was devised in France, in 1741, by Nicolas 
Andry, D ean of the Paris Faculty. We discuss this later. To go back much 
earlier, one Lanfranc (originally Lanfranchi di Milano), an Italian who moved 
to Paris via Lyons, oecame an eminent French surgeon and published his 
Chirurgia M agna in 1296. He was a m em ber of the faculty at the College of 
St Come, m later centuries to  be in com petition with the rising guild of 
barber-surgeons*. Lanfranc stressed the im portance of cleanliness in wounds 
and believed that exposure to  the air, or entry of air, was tne cause oi 
suppuration, a view that persisted until John H unter’s time and even later. 
He was followed by Mondeville (1260-1320) and then by G uy de Chauliac.

De Chauliac (c. 1300-1368) was a professor at the University of M ontpellier. 
He wrote a Chirurgia M agna or Inventarium et Collectarium Artis Chirurg- 
icalis Medicinae and also a Chirurgia Parva o r Minor Surgery. In the former 
he describes the treatm ent of femoral fractures with traction by weights and 
pulleys1 and stressed the im portance of the preparations for fracture 
treatm ent: the place, the assistants, bandages steeped in whites of eggs and 
red oil, splints of willow, iron or leather, rather longer than the limb, 
‘provided that they do not touch nor injure the jo in t.’ These splints were 
evidently quite narrow  and placed round the limb like barrel-staves at 
fingerbreadth intervals and bound together by a tightly twisted cord. There 
was a suspensory cradle and a bed with an aperture for excretion and an 
overhead rope for the patient to pull himself up. De Chauliac used his 
traction to soften and redirect the callus when union was progressing badly 
and did not hesitate to refracture for m alunion. Like H ippocrates, he thought 
that Colles’ fracture was a posterior dislocation of the carpus and reduced 
it. He sutured nerves like Lanfranc before him. Dalechamps, of Lyons 
(b. 1513)2 described spinal caries, as the Greeks had done, but added -  two

* Both were hierarchially inferior to the physicians of the Faculty of Medicine.
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centuries before P ott -  that it was sometimes associated with paraplegia. 
‘These patients are subject to abscesses which are difficult to cure and point 
in the loins and groins . . .  W hen the vertebrae of the neck are displaced, all 
the parts below lose sensation and movement, but if they are displaced in a 
rounded form (i.e. not sharply angulated) movement and sensation are little 
or not a t all affected.’ He agreed with Galen that the fundam ental cause was 
a ‘tuberculum ’, whatever that m ight be (it was apparently derived from the 
nodular appearances of the lungs in the phthisis know n to be associated 
with vertebral caries from the H ippocratic period).

The most famous surgical figure of the 16th century in France (or anywhere 
else) is that of Ambroise Pare (1510-1590), a Renaissance figure but one of 
the end of the Renaissance, who revolutionized the treatm ent of w ar wounds 
and ushered in the m odern age of prostheses and brace-making.

Pare was born at Bourg Hersent, in M aine, and his father and other 
relatives were barbers or other paramedicals. In 1532 he was apprenticed to 
a Parisian barber-surgeon and worked for four years at the H otel-D ieu in 
Paris and then as an army surgeon under Henri IV and surgical adviser to 
a succession of French kings (which is why he was spared by royal decree 
from the M assacre of St Bartholomew, though a Huguenot). Pare was 
humane, at a time when hum anity was not a m arked feature of military 
surgeons, and was glad to find m ethods of treatm ent tha t lessened suffering.

Figure 101 Ambroise Pare (1510-1590) aged 68
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He wrote, of the expedition against Turin, in 1537:

‘We entered the throng in the City and passed over the dead bodyes, 
and some which were not yet dead; we heard them cry out under our 
horses’ feet, which made my heart relent to leave them .. .  I entered into 
a stable . . .  where I found foure dead soldiers, and three which were 
leaning against the wall, their faces wholly disfigured, and neither saw 
not heard, nor spoke; and their cloathes did yet flame with the gunpowder 
which had burnt them ... There happened to  come in an old souldier, 
who asked me if there were any possible means to cure them, I told him 
no; he presently approached them, and gently cut their th roats without 
choler. Seeing this great cruelty, I told him he was a wicked man, he 
answered that he prayed to G od that whensoever he should be in such 
a case, that he m ight find someone tha t would doe as much for him, to 
the end he might not miserably languish.’ (From  The Apologie and 
Treatise o f Amhroise Pare, trans. Th. Johnson 1643, ed. Keynes G. 
University of Chicago Press 1952).

In 1564, he published his great treatise, the Dix Livres de la Chirurgie, 
in m odern French instead of the conventional medical LatinJ 4 . 1 his 
encyclopaedic work begins with an excellent section on surgical anatom y. 
He describes ganglia, which he ruptured after using emollients. There is a 
careful account of injuries to nerves, jo in ts and ligaments, and Bick stresses 
that Pare was the first surgeon known to have performed excision of an 
elbow jo in t for persistent infection, yet this was not repeated or revived until 
the late 18th century. Perhaps his greatest contribution was the use of the 
ligature for the large vessels in am putations, it seems not to be generally 
appreciated that Pare used a tourniquet in am putation -  ‘a strong and broad 
fillet, like that with which women are used to  bind up their hair’ -  and for 
three purposes: to hold the muscles retracted with the skin so that they 
might redescend to  cover the bone-ends and relieve pain after the operation; 
to ‘prohibit the flux of blood by pressing and occluding the veins and 
arteries’; and ‘to  dull the senses of the part by stupefying it, the anim al spirits 
being hindered by tight compression from passing in by the nerves’. The 
bone was sm oothed after being sawn and the vessels draw n down from 
where they lurked within the muscles with ‘crow’s-beak’ forceps -  the 
haem ostats of the time -  and tied with a double thread. (This practice 
lingered on through the N apoleonic W ars and after, the threads being left 
long and dangling until they came away naturally.) It is sometimes stated 
that this m arked the end of the use of boiling oil or the cautery for am putation 
stumps, but it was only contributory; Pare had already discovered, fortuit
ously, tha t these were not only unnecessary but noxious. H aving performed 
m any am putations after a battle, he wrote:

‘I was willing to  know first, before I applied it, how the other Chirurgions 
did for the first dressing, which was to apply the said oyle (of elders) 
the hottest that was possible into the wounds, with tents and setons; 
insomuch that I tooke courage to doe as they did. At last I wanted oyle 
and was constrained instead thereof to apply a digestive of yolkes of
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Figure 102 Pare’s adap ta tion  of the glossocomium  of antiquity, ingeniously providing 
sim ultaneous traction  and countertraction

eggs, oyle of Roses, and Turpentine. In the night I could not sleep in 
quiet, fearing some default in not cauterizing ...  which made me rise 
very early to visit them, where beyond my expectation I found those to 
whom I had applyed my digestive medicine to feel little paine and their 
wounds w ithout inflam m ation or tum our . . .  the others to whom was 
used the sayd burning oyle I found feverish, with great paine and tum our 
about the edges of their wounds . ..  And then I resolved with myself 
never so cruelly to  burne poor men.’ (From  Johnson’s translation of the 
Apologie.)

He also noted the cleansing action of maggots in dirty wounds.
Pare used rope and windlass traction for femoral fractures and was able 

to distinguish hip dislocation from fracture of the femoral neck. He confirmed 
the cord compression in vertebral fractures tha t had been recognized by the 
Egyptians and Hippocrates: ‘numbness and palsy of the arms, legs, fundament 
and bladder . . .  so that their urine and excrements come from them against 
their wills and knowledge.’ Because death was imminent, ‘by reason that 
their spinal m arrow  is hurt . . .  you may m ake an incision to  remove the 
splinters of the broken vertebrae (in cases where the neural arch has been 
injured) which, driven in, press on the spinal m arrow  and the nerves thereof.’ 
This was not a novel idea; it had been suggested and possibly practised, by 
Paul of Aegina in the 7th century, but Pare seems to have been the first who 
actually did it.

Pare used appliances and m ethods rather like those of H ippocrates for



NATIONAL HISTORIES -  FRANCE 2 2 5

reducing hip and shoulder dislocations, and one or two special to  himself. 
He describes displacement of the ‘appendices’ (i.e. epiphyses) of the long 
bones, to be restored if deformity is to be avoided, and reduced neck 
dislocations by m anipulation and traction. He designed a wide variety of 
forceps, instrum ents and braces of all kinds. His artificial limbs were made 
of iron, by arm ourers who were finding that the advent of gunpow der was 
making their trade obsolete. These limbs were mainly cosmetic, but they 
also had w orking catches and springs for hands and fingers. All spinal 
curvatures he thought to be dislocations in various directions, and he 
attributed the scolioses of young girls to habitual m alposture; some curves 
were clearly congenital, others ascribed to injury, or idiopathic. He was the 
first to use a corset, of sheet iron or steel and perforated for lightness: ‘Those 
who are hunchbacked, having a curved spine, to repair and conceal this 
deformity they are to wear corselets of supple iron which should be perforated 
so as not to be too heavy, and padded so as no t to cause excoriation, and 
the said corselets should be often changed .. .  for those who are growing 
they must be changed every three m onths, more or less, for otherwise, instead

Figure 103 Pare: figure which dem onstrates how to  reduce a com plete dislocation 
of the left shoulder: the one in the middle is the patient, and the surgeon is the one 
who reduces the bone into its place, pushing it into its socket with his shoulder. ‘And 

he is to be higher than  the patient.’ The o ther is the assistant
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Figure 104 Pare: ano ther figure for the same purpose with a curved stick in the 
middle of which there is a p rotuberance to  push the bone into its place, and two 

pegs preventing vacillating here and there

of doing good, one would do harm .’ These supports remained popular for 
well over a century. In 1655, B artholinus5 advised that such instrument ferrea  
be worn day and night, and P urm ann6 was still recommending them in 
G erm any in 1705.

‘There are,’ he wrote, ‘three general causes of Luxations: internall, externall
> and hereditarie.’ The internal dislocations were due to  hum ours, often

associated with separation of the appendices (i.e. the epiphyses); these were 
cases of suppurative arthritis. The external displacements were traum atic. 
He agreed with H ippocrates that dislocation led to atrophy of the limb, ‘for 
the performance of the proper action encreases strength . . .  but idleness
debilitates and makes the part leane.’ If dislocation were associated with 

' . severe fracture or wound, it was better to accept lameness than to  risk
U tS "*  dam aging the nerves and vessels by heavy traction. His general m ethods of 

reduction obviously go back to Hippocrates, but he had some ingenious
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Figure 105 Pare: ano ther figure, which shows how to reduce the bone of the elbow 
around  a pillar with a cord and a stick

devices of his own, such as the manubrium versatile or hand-vice to rack out 
straps attached to the limb. Dislocations occurred more readily in the lean 
and wasted than  in ‘fleshie bodies’, but were easier to reduce, and bones 
were more brittle in cold weather and healed faster in the summer.

Pare also invented boots for club-feet, a finger-stall for mallet thum b, and 
an elongated crutch for leg inequality. He taught the im portance of functional 
positions for splintage: the fingers to be flexed, the shoulder semi-abducted 
with a pillow in the axilla, the knee and hip straight. He noted that the 
Achilles tendon could rupture with trivial traum a and ‘a crack like a 
coachm an’s whip’, and could never be so cured as to give complete recovery. 
He reported the case of a bullet lodged in the spinal cord of the King of 
N avarre at the siege of Rouen, and located bullets in muscle by reconstructing 
the position of the limbs and body at the time of injury. He enlarged missile 
wounds to release exudate and remove all foreign bodies; debridement in its 
true sense of relieving tension, not in the m odern bastard sense of removing 
debris.

Pare also described gout and the other arthritides, and their origin from 
hum ours descending from the brain, as Galen had done;* and this concept

* G uillaum e de Baillou (1538-1616) o r Ballonius, ‘the father of rheum atism ’, was the 
first m odern to  distinguish gout from rheum atism , in his posthum ous Liber de 
Rheumatismo of 1642.



Some Practitioners in stead of this Pulley make use of the 
hereafter described Instrument, which they terme Manu
brium versatile, or a Hand-vice. The end therof is fashioned 
like a Gimblet, and is to be twined into a Poste. Within
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Manubrium versatile, or, A  Hand-vice.

that handle lyes a screw with a hooked end, whereto the 
string or ligature must be fastened. Now the screw-rod or 

male-screw runnes into the female by the twining 
about of the handle: and thus the ligature is 

drawne as much as will suffice, for the 
setting the dislocated bone.

Figure 106 Pare’s manubrium versatile

of a ‘cararrhal’ cause for these and other disorders (the very word pituita 
means phlegm) persisted well into the 18th century7. He used bandages 
stiffened with whites of eggs reinforced with additives, directly derived from 
those of H ippocrates, for the correction of club-feet and other deformities. 
Club-feet he attributed, if congenital, to such m echanical influences as the 
m other during pregnancy sitting too long with her legs crossed; or the m other 
might have had the same defect; o r the nurse might hold the child awkwardly, 
‘pressing the foot against its natural configuration’.

Pare sustained a com pound fracture of his own leg in 1561, at the age of 
51; both bones were broken four fingers above the ankle. He was carried off 
with less com punction than P o tt under similar circumstances (p. 93), the 
bearers pulling him this way and that; the pain was severe. However, he 
instructed his colleagues to treat him and ‘not to spare me m ore than any 
stranger in his care, that in reducing the fracture he forget the friendship he 
bore me. M oreover, I adm onished him ...  to  strongly pull the feet straight 
and that if the wound was not large enough, to open it with his razor to let 
him easily put the bones in their norm al position, and that he carefully 
search the wound with his fingers . . .  for the sense of touch is better than 
any instrum ent to remove the fragments and pieces of bones that were widely 
separated.’ This tells us a lot about Pare’s own practice. It was im portant 
to have the foot and heel exactly right; if they were too high it would cause
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Figure 107 Pare: various devices (a) scoliosis corset; (b) w rist and  hand prosthesis; 
(c) club-foot boot; (d) artificial arm

a concavity at the fracture, if too low a convexity. He suffered an abscess, 
and some sequestration, but recovered entirely and w ithout any limp; he 
was lucky.

Pare raised the dignity and status of the barber-surgeons of France to a 
new level. The Faculty of St Come had to accept him, and them, after long 
and stubborn resistance. His originality and initiative exerted an enorm ous 
influence on the progress of surgery.

Denis Fournier (d. 1683) treated spinal deformity with traction machines 
inherited from the Hellenistic period, such as the glossocomium  of N ym phod- 
orus, and other racks of his own devising like the Polycestea (all these 
machines had stylish names like the m otorcars of today) and invented the 
term apocataosteologie, meaning ‘reestablishm ent of the bones of the hum an 
body’9.

Jean-Louis Petit (16 7 4 -1750)10 is credited with having invented the inclined 
plane for the reduction and splintage of leg fractures. F o r com pound tibial 
fractures he used a wooden ‘case’, bent at the knee and resembling the
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Braun’s frame, a precursor of the double inclined plane introduced by Robert 
Chessher into England in the late 18th century (p. 88). F o r a fractured tibia 
he used brandy compresses, bolsters, wood or pasteboard splints, or the limb 
was enclosed in jo n c s , i.e. bundles of reeds as used by the ancient Hindus 
and Egyptians, sewn together or strapped overall and including the joints 
above and below the fracture. Fem oral fractures were treated with joncs plus 
traction by straps extending to the tibial condyles, with countertraction by 
a sheet between the thighs attached to the bedhead. Some such measures 
rem ained in force until the advent of effective traction in the 19th century. 
Petit also invented a screw-type haem ostatic ligature round the limb which 
he called his to urn ique t (tourner  =  to turn  or twist) and dem onstrated to the 
Academy of Sciences in 1718.

Jacques Croissant de Garengeot (1668-1759) in his Tra ite  des In s tru m en ts  
les p lus u tiles  of 1725, refers to  the ancient system of classifying operations 
as synthesis, diaeresis, exeresis and prosthesis.

Jean Mery (1658-1747) of Paris, may have been the first to  note that lateral 
spinal curvatures were accom panied by ro tation  of the vertebral bodies11.

We now come to a very im portant figure in the history of orthopaedics, 
even though -  as we shall see -  the im portance is som ewhat factitious. 
Nicholas Andry (1658-1747), professor of medicine at the University of Paris 
and Dean of the Faculty of Physick, published in 1741, at the age of 81, a 
very famous book: L 'O rthoped ie , ou I’art de preven ir e t de corriger dans les 
enfan ts, les d iffo rm ites du corps, le to u t par des m oyens a la portee  des P eres

Figure 108 N icholas Andry (1658-1747)
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et des Meres, et de toutes les Personnes qui ont des Enfants a elever 
(Orthopaedia: or the Art of Correcting and Preventing Deformities in 
Children: by such M eans as may easily be put in practice by Parents 
themselves and all such as are employed in Educating Children). The English 
title is that of the translation of 1743 ‘printed for A. M illar, at Buchanan’s 
Elead, opposite to C atharine Street, in the Strand.’

In the preface he says, ‘As to the Title, I have formed it of two Greek 
words, viz. orthos, which signifies straight, free from Deformity, and paidion, 
a child. O ut of these two words I have com pounded that of orthopaedics, 
to express in one Term the Design I propose, which is to teach the 
different m ethods of preventing and correcting the deformities of Children.’ 
‘O rthopaedics’ was the term  tha t was to gain acceptance over many others 
now long discarded. O ther names were used before and after Andry. He 
himself gives credit to two earlier publications. In 1584, Scevole de Sainte- 
M arthe (Scaevola Sam m arthanus 1536-1623) wrote his Paedotrophia, a Latin 
poem on the suckling and rearing of young children, whom, like Andry, he 
com pared to tender plants to be braced against environm ental pressures. 
Sainte-M arthe advised pregnant women to avoid tight clothing, the passions, 
conjugal embraces and im m oderate diet, to have their babies standing up, 
and how to care for them. The other work, also in Latin, was the Callipaedia 
(or the art of having beautiful children) of 1656, by the Abbe Claude Quillet 
(1602-1661); and of this we need only note that it relates conception to the 
constellations, and the sex of the child to the position of the m other and the 
testicle performing its office, the right for boys and the left for girls, the 
unwanted one to be tem porarily tied off.

For various reasons, partly because of confusion of paidion with the Latin 
pes = foot, so that orthopaedists were often confused with chiropodists, 
m any attem pts were m ade to replace Andry’s term: Deformities of the hum an 
body (Jalade-Lafond 1827)12, the O rthom orphy of the great Delpech (1828)13; 
the O rthosom atics of Bricheteau (1824)14; Deformities of the hum an frame 
(W J Little 1853)15; M aladies de l’appareil locom oteur (Bouvier 185816, 
Kirmisson 189017); O rthopraxy (Heather Bigg in London, 1862)18. The 
complete expression ‘orthopaedic surgery’ was perhaps first used by Louis 
Bauer in America in 186419, echoed by St G erm ain in Paris in 1883 as 
Chirurgie Orthopedique20.

Andry’s chief aim was the prevention of postural defects, symbolized by 
his famous illustration of a young tree to be supported if it was not to grow 
crooked. Compelling as this is, every arboriculturist knows tha t a bent trunk 
cannot be so straightened, and that the lunction of the stake is to  steady the 
roots as tney develop. A better illustration of orthopaedic technique is given 
iiTTTiderot's great Encyclopaedia: ‘In the background a child is engaged in 
straightening a young tree; this child is the symbol of orthopaedics’, for this 
is straightforw ard splintage.*

* It was this reference to  the subject in this great w ork tha t did m ost to  establish the 
term as standard. Just as Celsus was a R om an encyclopaedist whose range happened to 
include medicine, so the great 18th century French encyclopaedist, Denis D iderot (1713— 
1780) included surgery and orthopaedics (with some of A ndry’s illustrations) in his 
works: Encyclopedie ou Dictionnaire raisonne des Sciences, des Arts et des Matters. (35 
vols), Paris 1751-1780.
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O R T H O P i E D I A :
O r, the A R T  o f 

C O R R EC TIN G  and P R E V E N T IN G

DE F O R MI T I E S
I  N

C H I L D R E N :
By fuch M e  a  n  s, as may eafily be put in  

Pra&ice by P a r e  n t  s themfelves, and 
all fuch as are employed in Educating 
C h  i I. D R E N.

T o which is added,
A D E F E N C E  of  the O r t h o p j e d i a ,  

b y  w a y  of  S u p p l e m e n t ,  b y  the A u t h o r .

T r a n l l a t e d  fro m  

T h e  French  o f  M . A N D R V ,

P rofeffor o fM e d ic in e  in  th e  R o y a l  C o l 
l e g e ,  and  Sen io r D e a n  o f  th e  F a c u lty  o f  
Pi i  y s i  c k . a t Paris.

I N  T W O  V O L U M E S .

Uluftrated with C U  T S .

V O L .  I.

L O N D O N :
Printed for A. M i l l a r ,  at Buchanan's, Head, oppo* 

fite to Catharine-P■ ret, in the Strand.

M, D L L . X l U l .

Figure 109 Title page of English translation  of A ndry’s Orthopaedia, 1743



NATIONAL HISTORIES -  FRANCE 2 3 3

Figure 110 Andry: ‘The same m ethod m ust be used . . .  for recovering the Shape of 
the Leg, as is used for m aking straight the crooked T runk of a young Tree.’

Andry attributed skeletal deformities to faults of posture and shortness of 
muscles. Thus, scoliosis was not necesarily due to defects in the spine itself: 
short muscles could bend it as a tight string bends a bow, and it was the 
persistence of this myogenetic theory that led to quite extraordinary exertions 
in unilateral myotomy and tenotom y in France in the early 19th century 
(see p. 250). Scoliosis was to be treated by rest, suspension, posture (all



Figure 111 Diderot’s Encyclopedie, Paris 1763: ‘In the background a child is engaged 
in straightening a young tree; this child is the symbol of orthopaedics.’

THE HISTORY OF ORTHOPAEDICS

everyday activities are carefully analysed), adjustm ent of desks and chairs, 
whalebone corsets stuffed over the prominences with the padding increased 
as these diminished, the corsets to be replaced every three m onths, a principle 
directly related to  the m anagem ent of scoliosis by A bbott and others in the 
USA in the 19th century. Shoes were im portant, ‘Shoes with heels that are 
too high produce curvature of the trunk in young persons and, for this 
reason, high heels should not be allowed before the age of 15, especially for 
girls.’ This approach was typical of the Enlightenm ent (c. 1740-1830): ‘For 
the laym an and doctor of the Enlightenment, prevention was more im portant 
than treatm ent. The concept of prophylaxis is the essential contribution of 
the study of medicine of the Enlightenm ent21.’

Andry seems to have been both underrated and overrated. He did not 
begin his own medical studies until he was 32, in 1690, was envious and 
quarrelsome, and seems to have spent much of his life studying diseases 
caused by worms interspersed with unsuccessful litigation against surgeons 
who barred his entry to the Paris Faculty, and in polemics, in particular
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against the T ra ite  des m alad ies des os of Petit in 1723 and against surgeons 
in general. But for physicians to condescend tow ards surgeons was the 
norm al posture in the Europe of his age.

Irritating as he may have been, Andry does give a vivid idea of the child’s 
body as a dynam ic and p lastic  structure responsive to  stress and strain in 
both the genesis and cure of deformities. And he emphasized the superiority 
of active over passive exercises, as in torticollis, ‘W hen the H and is employed 
to turn  the H ead of the Child to  one side, it is only the Effort of the H and 
that does the Affair. But this Force is foreign, and consequently not so 
effectual, because it is no t seconded  b y  a n y  E ffo r t o f  the C hild. (My italics, 
DLV.) It is the Effort of N ature that ought to do all this . . .  when the Hand 
performs the M otion, the animal Spirits of the Child do not act, neither do 
the Muscles contract of themselves, but the M otion you give them is quite 
passive on their part and consequently m ust be of very little service: for in 
this Case it ought to  come from within.’ We are reminded of a rem ark by a 
British medical colonel in W orld W ar I, ‘The factor of volition is vital . . .  a 
fraction of movement obtained in this way is infinitely m ore valuable than 
a greater am ount gained by passive m ethods22.’

Andry can be forgiven a great deal for having enunciated this absolutely 
basic principle of all orthopaedic treatm ent and rehabilitation. He was as 
assiduous in the fashioning of the hum an body (usually that of a young 
woman of fashion) as the great Le N otre was later in landscaping the gardens 
for the King at Versailles. Posture was corrected by loading in the appropriate 
places, by hard  beds; deformities overcorrected by enforcing opposite habits. 
For rickets, he m entions suspension by a bandage across the chest, under 
the axillae and crossed under the chin. (This was G lisson’s sling of the 
previous century, but he does not acknowledge Glisson.) He thought that 
better than any medicine was sprinkling with cold water to excite muscle 
activity or rubbing with a towel, dry or soaked in white wine, or tickling.

O n envy (of sibs) as a cause of wasting: ‘F o r Children have m ore Cunning 
than we can well imagine . . .  and indeed in this sense we are frequently their 
Dupes; for they m ake it their whole Business to dive into our Thoughts; nay, 
sometimes they are jealous even before they are weaned. I have seen, says 
St Augustine, an Infant jealous; he had not yet learned to pronounce a single 
word, and yet he regarded with a pale Face, and sparkling Eyes, another 
Child that sucked at the Breast with him.’ (It has taken m odern psychoanalysts 
to rediscover this original sin.)

Andry shared the com m on ideas of his time on prenatal influences as 
causes of deformity. His treatm ent for limb and spinal deformities is generally 
naive and useless, but he shows a m arked aesthetic bent in depicting the 
ideal contours and configurations of parts. For knee angulations he used an 
iron splint but gives no details.

Andry is often called the Father of Orthopaedics, but this is a serious 
misnomer. He invented the name, but that is alm ost all. The reader will look 
in vain for a rational treatm ent of even the com m onest fractures and 
orthopaedic disorders. M ost of the contents of his book deal with the 
trivialities of a medical gossip column: complexion, hair, eyes, nails, deport
ment. He is a beautician rather than a physician. Yet the impression steals
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through that, in his actual practice, he probably did a fair am ount of good. 
He was interested in the individual, in his or her psychological make-up, 
and always stressed the im portance of self-help in terms of m uscular activity. 
If it is true, as has been said, that in France orthopaedics entered the 20th 
century clinging to the skirts of paediatrics, this is partly due to the influence 
of Andry. Perhaps he is better called the Stepfather of Orthopaedics.

Jean-Pierre David (1737-1784) was professor of anatom y and surgery in 
Rouen at an  early age and in 1778 won the prize for an essay set by the 
Paris Academy of Surgery, ‘To explain the effects of m otion and of rest, and 
the indications according to which either should be prescribed in surgical 
diseases.’ D avid advocated time and rest for jo in t disease; if it were severe, 
the aim was ankylosis, in other cases early movement. The diseased part was 
ready for m otion when the inflam m ation had resolved: natural movement 
was best and  N ature  would soon improve on the slightest degree. This 
exactly corresponds to  H ugh Owen Thom as’s concept of ‘soundness’ and 
‘unsoundness’ in joints.

According to V ander Elst, in 1775 the Journal Framjais de Chirurgie 
carried a report from one Icart, based on the work of two Toulouse surgeons, 
Lapoyde and Sicre, on a m ethod of using brass wire for the suture of broken 
bones, an innovation that aroused fierce opposition. It is certainly true that, 
at the end of the 18th century, bone surgery became m ore adventurous in 
one specific field, that of bone resection, though this was only a continuation 
of an activity going back to H ippocrates, Celsus, Galen, Paul of Aegina, 
Guy de Chauliac and Ambroise Pare and m any lesser figures. Leopold Oilier 
(1830-1900) (p. 260) gives the details in his epic T ra ite  des R e se c tio n s23 and, 
like his contem porary, F arabeuf (1841-1910), taught that a resection might 
begin with the soft parts but that it was always necessary to prepare for 
removal of bone and restoration of bony continuity.

We now come to two surgeons of the N apoleonic Wars: Pierre Percy and 
Dom inique Larrey, both ennobled as barons.

Pierre Percy (1754-1825) was chief surgeon to the revolutionary armies 
in Flanders and the Rhineland and later an inspector of army medical 
services. In 1792 he wrote his M a n u e l de ch irurg ie  de I’arm ee, and his Jo urna l 
des cam pagnes du B aron  P ercy  was reissued in Paris in 1904.

Dominique Jean Larrey (1766-1842) was trained at the H opital St Jean 
in Toulouse, where he wrote a thesis on spinal caries, and then worked with 
Bichat a t the Hotel-D ieu in Paris. At 26 he was appointed director of medical 
services to  the Army of the South, was transferred to the Rhine, and in 1797 
N apoleon made him organizer of medical services of the arm y of occupation 
in Italy, where he founded a medical school in Milan. For the Egyptian 
campaign he recruited staff from the medical schools of M ontpellier and 
Toulouse and organized a medical centre in Cairo. He then became surgeon 
to the Im perial G uard  and was at Austerlitz and continued in post after the 
restoration of the m onarchy. His own surgical skill was outstanding: he 
could disarticulate a hip in a few minutes. He had to struggle against 
adm inistrative inefficiencies, which were associated with a hospital death- 
rate of around 30 per cent24.

We may note here that, at W aterloo, on either side, treatm ent was based
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on that of previous campaigns, the British on the Peninsular W ar as managed 
by James M cGrigor, director-general of the Army Medical D epartm ent, the 
French m ore on the central European struggles, organized by Percy and 
Larrey and their am bulances vo lan tes. Limb surgery offered the m ajor field 
for surgeons, since wounds of the trunk and head were usually fatal. As often 
noted in battle, even severe limb injuries such as avulsions sometimes let the 
victims walk or travel several miles before collapse. The am putation rate 
was around 12 per cent, 500 in all on the British side. The French were more 
conservative. G uthrie disarticulated a hip, the first such operation by a 
British surgeon. A m putations were usually of guillotine type, the soft tissues 
sewn or taped across, the arteries tied with silk or linen sutures left long for 
later removal in an attem pt to prevent secondary haem orrhage from sepsis. 
All am putations were very rapid, taking no more than a few minutes or a 
quarter of an hour. N o formal debridem ent of wounds was done, but there 
was frequent probing for foreign bodies and dilatation for drainage. The 
British often did prim ary wound closure, using sutures or adhesive tape or 
pins stuck in the skin edges and tied together. Splintage was crude, mainly 
long straight wooden splints. D eath was due to shock, haem orrhage 
(this included over-enthusiastic venesection), cross-infection and hospital 
gangrene25.

Before m entioning further medical figures, it is desirable to  stress the 
im portance in France of the bandagistes, who were really appliance-m akers 
and mechanics. They were even more im portant than in England, and it was 
their close collaboration with the doctors tha t put new mechanical ideas into 
practice. The discipline often ran in families, from father to  son, and they 
often engaged in independent treatm ent. They were also know n as m achin istes, 
m ecaniciens  or ch irurg iens herniaires, and it was com m on for a doctor of 
orthopaedic bent to have a long and intim ate professional relationship with 
a favoured mechanic.

Thus, we know of a self-styled ingenieur-physician, Alex M agny, who 
constructed a corset for a Parisian doctor, Augustin Roux, in 176226. There 
were the Verdiers: Jean Verdier (1735-1820) was the son-in-law of one 
Tiphaine, know n for his m anagem ent of deformities by m ethods he kept 
strictly secret; later, Verdier’s son, Jean-Francois V erdier-H eurtin (1767— 
1823) gave an account of Tiphaine’s appliances27, and a nephew, Pierre- 
Louis Verdier (b. 1780) was the first to introduce rubber surgical appliances 
into F rance28. A M Delacroix is specifically m entioned in the 1819 D iction- 
naire des Sciences M ed ica tes  for the inventions he used in com bating 
deformities, and worked in close collaboration with a physician, Pierre 
Nicolas G erdy (1797-1856) who gave Delacroix the utm ost credit29. It would 
seem that it was custom ary for the doctor to  provide a general idea of what 
he wanted and the appliance-m aker would flesh it out, a position not much 
changed until Thom as and others like him began to make their own 
appliances after the mid-century. Certainly, Delacroix constructed the most 
elegant and efficient braces for Gerdy, and he also produced artificial extensor 
tendons for the fingers m ade of thin elastic m etal strips before rubber came 
into general use.

Just as in England, France had a strong bonesetting tradition, often
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Figure 112 P N  Gerdy: Traite des Bandages et Appareils de Pansement, Paris 1837— 
1839. Appliances to  correct lateral inclination of the head and club-foot (‘conceived

by M. D elacroix’)

handed down in such families as the Bailleuls, who gave their name bailleul 
to  this type of unqualified practitioner, also known as rabouteurs or 
rhabilleurs. There were also the chiropodists, whose discipline seems to have 
originated in France. The most famous of these was one Laforest, surgeon- 
pedicurist to Louis XIV, who wrote a standard  work on foot care30. Their 
relevance to orthopaedics is that they gave clear accounts of the nature of 
hallux valgus and ham m er-toes and their relation to tight footwear in women 
and directed the doctors’ attention to these conditions.

Nevertheless, the orthopaedists of the second half of the century came to 
resent the aspirations of the upstart appliance-m akers and lay therapists. St 
G erm ain wrote in 1883 of the negligence of the medical corps, which had 
left orthopaedics in the hands of charlatans and empirics, or at least in those 
of the appliance-m akers, who were, however, useful if kept in their place31.

Two medical characters worthy of m ention are the brothers Levacher or 
Le Vacher. The elder, Franqois-Guillaum e Levacher (1732-1816) was surgeon
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Figure 113 G erdy: appliance to  correct the vertebral colum n (‘invented by M.
D elacroix’)

to the C ourt at Parm a, and devised a spinal corset incorporating head 
traction which he showed to  the Academic Royale de Chirurgie in Paris in 
1764. He also developed the ‘M inerva’ jacket, based on the pelvis and 
incorporating a ‘jury-m ast’ (jury is a naval term for a tem porary aid), though 
this was not original to him. Thom as Levacher de la Feutrie (1738-1790) 
was Dean of the Medical Faculty of Paris. He wrote of the treatm ent of 
spinal curvature, especially in rickets32, and devised an apparatus combining 
an ‘extension chair’ with lateral pressure. He also constructed an above-knee 
splint for club-foot.

We now come to a very great m an, one of the founding fathers of m odern 
orthopaedics, both in France and in the world in general, one whose name 
must be linked on equal terms with those of Jean-A ndre Venel in Switzerland 
and Hugh Owen Thom as in Britain, a m an who invented subcutaneous 
tenotom y and whose practice coincided with the start of the 19th century; 
Jacques-Mathieu Delpech (1777 1832).
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Figure 114 Delacroix: elastic m etal replacem ent of extensor tendons, Paris 1819

Delpech was born  in Toulouse on 2nd O ctober 1777 and apprenticed at 
the age of 12 to a surgeon, Alexis Larrey, who had treated his father, the 
uncle of the great D om inique Larrey of N apoleon’s armies. Perhaps this is 
why, when only 15, he was enlisted as a surgical dresser in the Army of the 
South, where he served in the Pyrenees for five years. After short further 
training and graduation  at M ontpellier, he studied from 1801 in Paris under 
Alexis Boyer (1757-1833). Boyer can be seen to  have had an influence on 
D elpech’s m ature thought, for he wrote, of club-foot, tha t its cause was ‘an 
inequality in the respective strength of the adductor and abductor muscles 
of the foot34.’

In 1812, aged 35, Delpech won a competitive appointm ent as professor of 
surgery and chief surgeon as the H opital St Eloi in M ontpellier. Here he 
treated the French wounded retreating from W ellington’s armies in Spain, 
aiming at prim ary healing as he considered the admission of air to wounds 
to be noxious. Long before Semmelweis, he stressed the im portance of 
transfer of infection by contam inated hands and dressings, and his first m ajor 
publication was on hospital-acquired wound sepsis, the pourriture d ’hopital 
or hospital gangrene35.

It was this fear of air-borne wound infection, together with his own and 
Scarpa’s work on club-foot, that underlay his development of subcutaneous 
tenotom y of the Achilles tendon for paralytic equinus to neutralize the 
deforming force (open tenotom y had been done long before), first performed
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Figure 115 Francois G uillam e Levacher (1732-1816)

on 9th M ay 181636, which influenced, first Stromeyer in Hanover, and then 
the entire world. But the procedure met with opposition in Paris and he 
seems to have repeated it only a few times, discouraged by infection and 
sloughing. Indeed, Delpech is said to have tried to dissuade W J Little from 
undergoing the operation, eventually performed on the Englishm an by 
Stromeyer, with m om entous consequences.

His great book, De I’Orthomorphie, with its fine accom panying Atlas, 
appeared in 182837. This treatise was based on the physiologic concept that 
the ligaments were only secondary supports of the joints, p ro tected by muscle 
tone, tna t tfte balance between agonists and antagonists together with muscle 
proprioception regulates posture, and tha t im balance leads to deformity, 
ideas obviously imbibed from Boyer and, at a longer remove, Irom Andry.

In 1825, he founded his own private institute just outside the city gates 
on the Toulouse road, one of the first of many such institutes to embellish 
Europe in the first half of the century. This em braced a grand courtyard, a 
heated winter gymnasium, an English G arden with an open-air summer 
gymnasium, a swimming-pool, and an orchard with a wide range o f gymnastic 
appliances used mainly by young women in decorous pantaloons of his own 
devising. This was essentially a centre for the treatm ent of postural spinal
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Figure 116 Franpois G uillam e Levacher: M inerva jacket w ith ju ry-m ast suspension 
for spinal curvature, Paris 1768

Figure 117 Levacher de la Feutrie: T raite du Rakitis, Paris 1772. Extension chair 
for scoliosis with lateral pressure on convexities
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Figure 118 Jacques-M athieu D elpech (1777-1832)

curves bv remedial exercises, which he acknowledged to be much influenced 
by the scientific concepts of ‘the celebrated and clever D r John Shaw’ of 
L ondon (p. 95). Delpech found it essential to  distinguish curvatures due 
to m alposture, poliomyelitis, scoliosis and kyphosis from those due to 
tuberculosis, and seems to have been the first to insist tha t the mal de Pott 
should be called affection tuberculeuse des vertebres. ‘The tuberculous nature 
of gibbus spine,’ wrote G arrison, ‘had been surmised by H ippocrates, 
confirmed by Galen, revived by Planter, and finally established by Delpech38.’ 
We must not overlook Dalecham ps (p. 221). Delpech determined by suspen
sion whether or not a curve was fixed. His treatm ent for scoliosis included 
a hard bed, head traction and pelvic countertraction while supine, and 
uninterrupted m aintenance of correct posture th roughout all daily activities, 
even including piano-playing and carriage drives, using devices which he 
acknowledged were derived almost entirely from the work of Shaw.

One gets the impression of a driving remedial activist who could direct 
his energies thus because he was not treating caries or other true diseases of 
the spine, and that this was because his practice was mainly with well-to-do 
middleclass young women not that this 
understanding of pathology illustrated in the
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Figure 119 C ourtyard  of Hdpital General in M ontpellier where D elpech initially
practised, demolished 1938

O n 29th O ctober 1832, driving back to his institute in an open carriage, 
Delpech (and his coachm an) was shot dead by a disgruntled and probably 
deranged patient on whom he had operated for varicocoele, the bullet 
traversing the arch of the aorta. The horses left to their own devices, conveyed 
his body back to  the Institute.* There is a good general account of his life 
in R ochard’s Histoire de la Chirurgie Franfaise au X l X m e  Siecle (Paris, 
Bailliere, 1875). The institute was taken over by Victor Trinquier, who had 
previously directed a similar establishm ent in Bordeaux and who published 
some of Delpech’s work posthum ously39. ,

According to Valentin, a t about the time of Delpech’s death orthopaedics 
in France began to  organize itself in depth under influences em anating from 
Switzerland and Germ any. Elsewhere, we discuss the role of the great 
precursor, Jean-Andre Venel, in Switzerland. His nephew, Louis d’lvernois 
(1789-1844) came to  work in Paris around 1813 and was the first there to 
use Venel’s shoe -  the sabot de Venel -  for club-foot. He opened an 
‘orthom orphic establishm ent’, presum ably adopting Delpech’s terminology, 
with Isidore Bricheteau (1787-1862) as a partner to propagate the new 
massage. He also popularized Venel’s extension bed. D ’lvernois returned to 
Orbe in 1830.

At the tu rn  of the 18th—19th centuries, P F Moreau, of Bar-le-Duc in 
north-east France near Nancy, like his contem porary Henry Park in 
Liverpool, was performing excision of tuberculous joints, intended -  or at

*O rthopaedic surgeons seem rather vulnerable to  execution by dissatisfied patients; 
for a complete list, see p. 352, 362.
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Figure 120 Delpech: title page of De I'Orthomorphie

any rate likely -  to  result in fusion, for he followed the operation by placing 
the bone-ends in contact and immobilizing the limb until consolidation 
occurred, much as Pare had done 200 years earlier40. This was a difficult 
and time-consuming procedure, unpopular with some -  particularly military 
surgeons -  who preferred the rapidity of am putation, which was precisely 
why its advocacy was necessary. (As we have seen, Hugh Owen Thom as was 
to despise both as unnecessary and inferior to conservatism.) M oreau is also 
said to  have attem pted, unsuccessfully, to wire an ununited fracture of the 
hum erus as early as 1805. M oreau’s son continued the practice of excision 
and another Frenchm an, P J Roux (not to be confused with the Augustin 
Roux of the 18th century) was also active in this field. It is sad to have to 
record that the elder M oreau, though he reported his m ethod to the Academie
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Figure 121 Delpech: rickety pelvis (from the Atlas accom panying De I'Orthomorphie),

THE H IS TO R Y  O F O R TH O P A E D IC S

Figure 122 Delpech 1828. The central building is the institute proper; on the right 
there is a hot-house and on the left the w inter gymnasium

de Chirurgie in 1782, and dem onstrated it to Percy in 1786, and though he 
carefully described excision of the elbow, knee and ankle, was virtually 
ignored. It took another 30 or 40 years for the operation to become 
respectable in France, where it was reintroduced from England as a ‘novelty’ 
by Leon le F o rt in 1859, just as D elpech’s tenotom y had to be reintroduced, 
with embellishments, from Germany.

N ot far from Bar-le-Duc, at M orley (Meuse), but distant from any 
university, Francois Humbert (1776-1850) founded an etablissement orthope-
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Figure 123 Delpech: ‘C olum n w ith counterweight, for study of the piano, harp, 
draw ing etc. The idea of this instrum ent is no t ou r own; we have taken  it alm ost 

entirely from the w ork of D r Shaw.’ (1828)

dique in 1817 which he claimed to be the first in France41. It certainly 
predated D elpech’s institute at M ontpellier and initially resembled it in 
treating mainly spinal curvatures. He invented an instrum ent, the ‘hybom eter’, 
to measure the changes produced by curvatures and was a very capable 
constructor of extension beds and chairs. H um bert was one of the first to 
attem pt to cure congenital dislocation of the hip by m anipulative reduction. 
In a book published with Jacquier in 183542, he asserted that by forcible 
instrum ental extension he had succeeded in replacing the femoral head in its 
socket in a single 55 minute session in both congenital and pathological 
dislocations (even in an 11-year-old girl!). Pravaz (see below) argued that 
this was not a reduction but an anterior transposition, by no means unknown 
before the era of X-rays and sometimes deliberately aimed at, for it was 
certainly an improvement. Nevertheless, Pravaz (who was, incidentally, the 
first to achieve genuine reduction) gave H um bert full credit for his ‘bold 
initiative’ in conceiving that reduction might be a possibility and for obtaining 
a m ore stable position43,44, while Gerdy also conceded the originality of the 
conception, even if unsuccessful45.
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Figure 124 Delpech: ‘ro tary  carriage’ (1828)

Charles-Gabriel Pravaz (1791-1853) was a doctor’s son who was called 
on to give orthopaedic advice to schoolgirls, and thus led to found an 
institute in Paris in 1826, at Passy, where he took G uerin into partnership. 
Here he devised new types of bed for the traction treatm ent of scoliosis46, 
similar to  beds being used by many others in England and the Continent, 
all of which seem to have dated back to Venel in Switzerland, described in 
1789. Pravaz also invented special appliances for gymnastic correction, such 
as his self-propelled bed and his balangoire orthopedique41, and gave some 
credence to creeping or crawling exercises. Like Andry, he thought scoliosis 
due to unequal muscle growth or activity.

In 1834, leaving G uerin to  run the Paris institute, he moved to Lyons, 
where he took a special interest in congenital dislocation of the hip. In that 
year he reduced a dislocation in an 8-year-old child by traction, abduction 
and pressure over the trochanter, and by 1847 had treated 19 children with 
15 cures, the treatm ent lasting some 18 m onths48. There can be little doubt 
of his priority in this field. Later, he enthusiastically adopted Bouvier’s 
subtrochanteric osteotom y for old unreduced cases.

Pravaz is credited with the invention of the hypodermic syringe. This came 
about because he was interested in curing aneurysms with an electric current 
and discovered the coagulating effect of iron sesquichloride, and devised a 
metal syringe with a hollow needle to inject this into the vessels49.

Ju les Guerin (1801-1866), the Parisian orthopaedic surgeon, was a man 
of extraordinary character, and that often far from amiable since he could 
be as contentious as Andry or Thomas. He was respected (and feared) by 
his colleagues and visited by surgeons from the world over, especially from 
the USA. Like Thom as, he was convinced that he, and only he, knew what 
orthopaedics was about and that he had personally invented it. However,
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Figure 125 Pravaz: Bed with progressive extension; ‘a new m ethod for the 
treatm ent of deviations of the vertebral colum n.’ Paris, 1827

his foreign visitors found him courteous and helpful. In 1842, Valentine 
M ott, from New York, wrote, T h e  princely establishm ent of my excellent 
friend D r Jules G uerin in Paris at Passy may be cited as passing all the rest. 
The ingenious and distinguished founder has done m ore than all his 
contem poraries in the practice of myotom y and tenotom y50.’ But then, none 
of us is altogether unfamiliar with orthopaedic prim a donnas who are 
irritantly clam ant of priority on their home ground but bland and welcoming 
to visitors from abroad.

One problem -  and it is still not universally solved -  related to the dividing 
line between the territories of general surgeons and orthopaedists. G uerin 
was severely criticized for treating patients who did not come within his 
sphere, so much so that a commission of the Paris Faculty deliberated on
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Figure 126 Pravaz: 'Balancoire Orthopedique', Paris 1827

the m atter for three years and could only conclude tha t it was very difficult 
to fix the dem arcation between orthopaedics and surgery, ‘of which it is a 
subsidiary51’.

G uerin’s visitors were amazed at his enthusiasm  for tenotom y and 
myotom y for treating scoliosis (p. 537), which, though owing its origin to 
Delpech, had to  be reim ported from Germ any. G uerin regarded scoliosis 
(and all other deformities, including club-foot) as due to ‘convulsive m uscular 
contraction’. Hence, spinal myotom y was entirely justified and in 1838 he 
deposited a sealed envelope with the Academie des Sciences claiming 
priority52. However, he used the m ethod to  such excess, and made such 
extravagant claims for its results, as to arouse reaction am ong his colleagues -  
from Bouvier53, and from his especial enemy, M algaigne, who reported to 
the Academy that he had investigated G uerin’s patients and found these girls 
not only unimproved, but worse or even crippled by the weakness the 
operation had created54. This was entirely confirmed by a special com 
m ission55. In 1844 the Academy formally endorsed M algaigne’s criticisms 
and that was the end of spinal m yotom y in France. Indeed, we are told that, 
as a result, G uerin was ousted from his hospital appointm ents, ironically 
enough for providing the first purely orthopaedic service in F rance56. Guerin
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Figure 127 Jules G uerin (1801-1866)

brought a legal action against M algaigne and Velpeau (a m em ber of the 
commission) for slander and won his case, but only to further dam age himself 
in public opinion. The situation was ironic because G uerin had previously 
exposed the fake cures of scoliosis by H ossard (p. 537) and had been sued 
by H ossard and lost the case. It is only fair to say that G uerin’s m ethod 
found considerable support in G erm any and Italy and, rem arkably, in very 
recent times, from such an eminent surgeon as Joseph Trueta.

Guerin also practised subcutaneous tenotom y for torticollis57 and claimed 
reduction of congenital dislocation of the hip after multiple myotomies and 
tenotom ies around the joint, sparing scarcely a single muscle58. Pravaz 
pointed out that the weakened muscles were now unable to contain the 
femoral head in the rudim entary acetabulum . Perhaps because of this, G uerin 
now went a step further and attem pted to enlarge the acetabular roof by 
scarifying the periosteum  above the labrum  with a tenotom e and asserted 
that this created a ridge which stabilized the joint. This, too, had to be 
officially investigated, ‘M J G uerin announces that subcutaneous periarticular 
scarification and later resum ption of mechano-gym nastic treatm ent result in 
provoking the form ation of a cotyloid rim and consolidating the articulation 
...  (he) performs subcutaneous section of the tight m uscular band and 
practises periarticular scarification behind and slightly above the point 
currently occupied by the femoral head: these scarifications involve the entire 
thickness of the soft parts down to the bone59.’

G uerin was one of the first to use a type of plaster bandage for correction 
of club-foot and also performed tarsal osteotom y for this condition60,61.

Sauveur-H enri-V ictor Bouvier (1799-1877) was a hardw orking and sincere 
physician who inherited an orthopaedic institute in Paris from one Milli,
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who had been a patient of Heine at W urzburg (p. 181). His 1837 survey of 
bony deformities earned him a prize from the Academie des Sciences62, and 
he wrote an encompassing account of the corset in history63 and a series of 
lectures on orthopaedic subjects which used the term ‘locom otor apparatus’ 
for the first tim e64. He practised at the Hopital des Enfants Malades in Paris 
and was noted for refusing to  speak for two weeks before he was due to 
address a medical meeting, to spare his voice. He died tragically, after a 
winter’s day in 1877, when, now almost blind, he fell into the icy water of 
the great basin in the Tuileries gardens.

Bouvier was an enthusiast of the orthopaedic bed tha t provided traction, 
often called extension, as introduced by Venel. For scoliosis, he gave his 
young female patients crutches so long that their feel hardly touched the 
ground and they had to swing themselves along, as Dieffenbach remarked, 
like kangaroos65. This was in order to unstress the spine; and Delpech noted 
wrily that if one of these young women happened to break a crutch after 
m onths of such locom otion, they were quite unable to make their way 
indoors, so used were they to not standing on their own feet66.

Bouvier distinguished between rachitic and postural curves, considering 
the latter an exaggeration of physiologic deviations. Club-foot accompanying 
spina bifida was, he thought, due to ‘perversion’ of m uscular activity by a 
disturbance of nervous activity. It was Bouvier who, 20 years later, in 1836, 
followed up Delpech’s first historic subcutaneous tenotom y of 1816 and 
reported it a complete and lasting success, describing the organization of a 
‘tendinous callus’ within the tendon sheath67. He himself practised the 
operation and proposed subcutaneous section of the plantar structures for

Figure 128 Sauveur-H enri-V ictor Bouvier (1799-1877)
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Figure 129 Bouvier: the pathology of scoliosis

the accom panying cavus.
Bouvier would not at first believe that Pravaz had succeeded in reducing 

a congenital dislocation of the hip by long-continued traction and abduction 
and never retracted his opposition, despite his own exertions in the field, for 
he was convinced that the constriction of the jo in t capsule, rather than 
shallowness of the socket or muscle contracture, made reposition anatom 
ically impossible68. However, he did suggest, in 1835, th a t late deformity 
might be corrected by subcutaneous subtrochanteric osteotom y and obtained 
good results which were copied elsewhere and adapted to older patients:

O rthopaedics was first accepted as an independent speciality in France 
around 1850, and it may be said tha t Bouvier was the first ‘official’ 
orthopaedist. The early decades of the 19th century were m arked by a rash 
of orthopaedic institutes in France. One such was founded in Paris in 1823 
by Guillaume Jalade-Lafond (b. 1805), deviser of an ‘extension chair’ and an 
‘oscillatory bed’ with which he even attem pted reduction of congenital hip
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Figure 130 Jalade-Lafond: gym nastic exercises in the garden of his institute, 
(1827)

dislocation. The gardens of his intitute at Chaillot abounded with elegantly 
clad maidens engaged in varied gymnastic activities. Lafond took his son- 
in-law, V incent D uval, into partnership. D uval gained a reputation for his 
treatm ent of club-foot,* on which he wrote a treatise69, and it was this 
treatise that the novelist Gustave F laubert consulted when he was planning 
for his character, D octor Bovary, to perform an ill-fated section of the 
Achilles tendon (p. 504). Towards the end of the century, D uval’s son Emile 
produced his own book on the subject70.

From  1849, the elder Duval edited the Revue des Specialties et des 
Innovations medicales et chirurgicales, writing a num ber of orthopaedic 
articles himself, and in 1825 there appeared a Journal clinique sur les 
difformites, but this lasted only until 1829. One of its editors was Charles- 
A m edee M aisonabe (b.1804), who seems to have written m ost of the 
m aterial singlehanded as a step tow ards his comprehensive 1834 treatise on 
deformities71. At about this time, Pierre N ico la s  G erdy (1797-1856) published 
his treatise on bandaging and appliances72, his elegant constructions have 
been m entioned earlier. Gerdy had the courage to speak out against what 
was rapidly becoming a m ania for extension beds, and it was his support 
that gained the approval of the commission set up to assess P ravaz’s efforts 
with congenitally dislocated hips.

We have referred to G uerin’s running battle with Joseph-Frangois M al-

* It is indicative of the poor relation status of orthopaedic surgery at this tim e that 
D uval’s weekly session at the Hdpital des Enfants Malades was m onitored by a 
comm ission of physicians and surgeons who checked his diagnoses and results.
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gaigne (1806-1865). M algaigne was born at Charmes, in the Moselle, began 
medical studies at Nancy at 15, endured privation in Paris, in 1830 took a 
hospital unit to help the Poles in their struggle against Russia. He was 
professor of operative surgery in Paris from 1850 until his death, the first to 
operate under general anaesthesia in France, in January  1847, less than 3 
m onths after M orton in Boston; but, as sometimes happens, he was not very 
dextrous himself: a critic described him as having two left hands.* However, 
M algaigne was a m an of outstanding erudition and application. N otable are 
his edition of the works of Ambroise Pare in 184073, his treatise on fractures 
and dislocations of 1847-5574, his study of appliances used in fracture 
treatm ent from the time of H ippocrates75 and his m onum ental Legons

Figure 131 Joseph-Frangois M algaigne (1806-1865): contem porary caricature

* W hen the present writer, as a medical student at University College Hospital, 
London, before W orld W ar I, was assisting the great philosopher-surgeon , Wilfred 
T ro tter, the la tter asked him why he was using his left hand. ‘I am  trying to  become 
am bidextrous, Sir’ met with the crushing reto rt from the sardonic Trotter: ‘Well, 
you’re m aking progress; you’re am bisinistrous already!’
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d ’Orthopedie of 1862. He died of a cerebral haem orrhage sustained while 
chairing a meeting of the Academic de Medecine in 1865.

In 1845, M algaigne defined orthopaedics as ‘a branch of surgery which 
has as its aim to render to deviated join ts their form and function and to 
bony levers their natural direction ...  placed in the hands of specialists who 
were empirics and not surgeons, or of surgeons w ithout much talent who 
had abandoned surgery to devote themselves to this speciality. Orthopaedics 
remained in obscurity until the last century: it was increasingly limited to 
the treatm ent of spinal kyphosis and club-foot.’

M algaigne added traum a to orthopaedics, revised Boyer’s Lemons sur les 
maladies des os of 1803, took an interest in fractures (he described ischaemic 
forearm contracture due to tight dressings 34 years before Volkmann) and 
did experimental work in animals which proved the existence of incomplete 
and longitudinal fractures. He designed the racquet incision for am putation, 
an advance on the circular incision, and was an enthusiast for the traction 
treatm ent of fractures introduced in the USA at the midcentury. We refer 
elsewhere to his early attem pts at external fixation for fracture by pins or 
prongs, as for fractures of the patella, where the clamps were held by screw- 
plates allowing compression, and how he applied this to the tibia (p. 557), 
but there m ust have been some trouble with sepsis as it fell into disrepute 
until revived by O m bredanne at the turn  of the century. Although M algaigne 
was an opponent of Guerin, he did try the la tter’s m ethod of multiple 
myotom y for scoliosis, but not for long. In 1840 he founded the Journal de 
Chirurgie and in 1847 became chief editor of the Revue medico-chirurgicale 
de Paris. It was as an editor that he thought it his duty to quarrel with 
Guerin.

We now step back somewhat to refer to Baron G uillaum e Dupuytren  
(1777-1835). Rang tells us that he was the son of a poor lawyer, kidnapped 
by a rich woman attracted by his looks, rescued and taken to study medicine 
in Paris (where he was alleged to  have used the fat of cadavers to fuel his 
lamp). He became chief surgeon at the Hotel-Dieu in 1813 at the age of 36 
and worked enorm ously hard, starting at dawn or earlier every day and 
became know n as ‘the first of surgeons and the least of men’ or the ‘brigand’ 
of the Hotel-Dieu, probably because of his harsh and over-weening habits 
tow ards patients and colleagues, rem arked on with amazement by American 
visitors. Peltier says that ‘he reigned there as an absolute m onarch for twenty 
years, the greatest French surgeon since Pare76. W hat was m ore im portant 
was that he com bined enorm ous clinical experience and observation with an 
interest in pathology, far from a com m on com bination for the age. We 
associate his nam e with the eponym ous contracture of the palm ar fascia and 
a particular ankle fracture, but he wrote on m any subjects: congenital 
dislocation of the hip, the nature of callus formation, subungual exostosis 
(he operated on 30 cases) and many others77. He had his fracture service on 
the ground floor for ease of transportation  and followed Pott and Chessher 
in treating lower limb fractures with the hip and knee semi-flexed.

In 1826, he wrote a t length on ‘original’ (i.e. congenital) dislocation of the 
h ip78, asserting that he was the first to  do so though clinical descriptions go 
back to H ippocrates and its tendency to be hereditary had been noted by
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Figure 132 Baron G uillaum e D upuytren (1777-1835)

Pare. He based his rem arks on a series of observed cases and post-m ortem  
examinations. It was a trium ph of clinical and pathologic observation, at a 
time when there were no X-rays and when dislocation in children due to 
suppuration and in adults due to traum a was common. It was, he thought, 
‘a transposition which exists at birth and appears due to a defect in the 
depth of the acetabulum  rather than to accident or disease’. He describes 
the shortening and telescoping, the lum bar lordosis, the waddling gait, the 
Trendelenberg sign (which he does not name). He stigmatizes the cruelty of 
useless treatm ent such as blistering, the absence of signs of inflammation, 
the tendency to be bilateral (which he thought universal) and even stresses 
that indications of the lesion may be detected at birth if only sought for, yet 
the diagnosis is usually made only after several years. It was not scrofulous
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or rachitic. The trochanters might eventually rise as high as the iliac crests 
and the pelvifemoral muscles became contracted. The femoral head was 
misshapen, the acetabulum  absent or defective, while a secondary superficial 
socket formed above and behind it. Almost all his cases were in females and 
he speculates on the flexed position of the hips in utero as a cause, the 
capsular ligament yielding under the strain, a supposition still valid in some 
cases where horm onal influences are added to  genetic dysplasia.

On the basis of his anatom ic studies, D upuytren concluded that treatm ent 
was pointless, ‘W hat is the use of traction exerted on the lower limbs? 
Supposing that by this means one could restore these limbs to their length, 
is it not obvious that, the femoral head finding no cavity disposed to receive 
it and capable of retaining it, the limb would lose the length afforded it as 
soon as it was left to itself79?’ He said this to save colleagues from unprofitable 
manoeuvres o ther than  a palliative girdle, and patients from distress. Yet 
only two years later one of this pupils, Caillard-Biloniere, refers to an 8- 
year-old girl with bilateral dislocation whom D upuytren had transferred to 
the institute of Jalade-Lafond and Duval, where she was treated by continuous 
traction in the machine oscillatoire. ‘It was not w ithout great surprise that, 
after three or four m onths of continuous extension, D upuytren saw the 
greater part of the good effects produced by this means persist after several 
weeks ...  This case is im portant in itself, and may become even more so 
because of the consequences it may have80.’

The effect did not last, and D upuytren remained absolutely pessimistic. 
However, Valentin suggests that it was this very pessimism tha t kept the 
problem perm anently on the agenda, perhaps because it eventually led to 
the idea that the acetabulum  or the femoral head, or both, must be reshaped8\  
possibly because, in orthopaedics, juniors are always hoping to prove the 
‘Old M an’ wrong.

There is a well know n story of a m urdered m an being dismembered to 
make him unrecognizable; the pieces were found in a sack. D upuytren 
established a congenital hip dislocation, and the judicial authorities, advised 
of this defect, striking in life, were able to  identify both victim and m urderer.

D upuytren invented, or reinvented, subcutaneous tenotom y of the sterno- 
m astoid for torticollis, dividing the sternal and clavicular heads of the muscle 
in a 12-year-old girl in 1822 with a ‘P o tt’s buttoned bistoury’ passed behind 
the tendon. The shoulder was brought down by tying the right hand to the 
right foot.

In an essay on callus form ation, written about 1808, D upuytren dis
tinguished between provisional and perm anent callus. The former was 
external (periosteal) and medullary, brittle and eventually reabsorbed; the 
latter was cortical and even stronger than  the original bone. Final organiz
ation of the perm anent callus occupied 8-12 m onths and was m arked by 
disappearance of the provisional callus and reopening of the medullary canal. 
His account of the stages of fracture union is detailed, redolent of close 
observation and well w orth reading.

As for the palm ar contracture, it had already been clearly described by 
Henry (Jline in Iflfl8-B~ and~ by Astley C ooner8j, in 1808 and in 1822. both' 
of whom advised section of the contracted bands with narrow  knife, so it is
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difficult to see why D upuytren’s accounts in 183284 and 1834s5 should have 
gained priority. He noted that it tended to  affect those with occupational 
pressure on the palm, started at the ulnar side, and was due to contraction 
of the palm ar fascia -  ‘from its lower portion  are given off kinds of cords 
which pass to the diseased fingers’ -  while the joints, tendons and ligaments 
were perfectly normal. Some surgeons proposed section of the tendons, but 
D upuytren simply did a fasciotomy through several small incisions and 
splinted the fingers straight, leaving the wounds open. He distinguished 
between osteosarcom a (though he did not use the term  in its m odern sense) 
and ‘spina ventosa’, distension of a bone, often in the hand, from a tuberculous 
or nonm alignant process, and thought that it was not uncom m on for the 
latter to become m alignant86.

M arie Francois Xavier Bichat (1771-1802) was a Paris surgeon who helped 
to establish the histology and histopathology of joints on a sound basis with 
his Traite des Membranes en General et de Diverses Membranes en Particulier 
(Paris 1799-1800). A section of this book is devoted to  the synovial membrane. 
Paracelsus had uses the term synovia for the fluid, which Havers later 
thought was secreted by the fat pads, acting as glands. Bichat corrected this 
error: the fat pads were mere m echanical buffers; the fluid did not result 
from glandular action or transudation from the bone-ends, it was ‘exhaled’ 
from the m any orifices of a serous m em brane analogous to the pleura or 
peritoneum , i.e. it was a dialysate from the blood, and was returned to the 
circulation by absorption. Nevertheless, Havers, whom we consider elsewhere 
(p. 72), was not altogether wrong in regarding the synovial cells as mucin- 
secreting. Bichat also wrote a Traite d’Anatomie Humaine in 1819 in which 
he stated tha t the dorsal spine had a norm al deviation to the right to 
accom m odate the aorta, and that idiopathic scoliosis was an exaggeration 
of this curve.

We now come to the im portant place held in orthopaedics, and especially 
in both pathology and physiology, by the Lyons school. Here, an orthopaedic 
precursor was J  P  N  Nichet (1803-1847), who confirmed Delpech’s rather 
intuitive recognition of the essential nature of P o tt’s disease by a careful 
study of the m orbid anatom y in a series of autopsies. ‘It is the scrofulous 
tubercle that constitutes the essence of this grave deterioration of the vertebral 
colum n87.’ His treatm ent was by rest and reclination, with local bleeding 
and caustics.

Even before Pravaz removed to Lyons from Paris in 1835 there had been 
an orthopaedic establishm ent in the city. Subsequent famous names include 
those of Bonnet, Oilier, Poncet, Leriche and Policard.

Amedee Bonnet (1809-1858) was chief surgeon at the Hotel-Dieu from 
1835 and professor at the medical school from 1839. In 1840 he studied the 
preferential position of inflamed joints by experimental injection of cadaver 
articulations88. Like everyone else he wrote a book on tenotom y, which he 
applied to  squint and stam m ering as well as club-foot89. He elaborated the 
wire splints for limb fixation introduced by M ayor of Lausanne and added 
a triangle attached to the foot of the splint to limit painful instability in 
arthritis of the knee. Bonnet wrote an early Traite des maladies des 
articulations (Paris and Lyons 1845) and a later work in 1860, the Nouvelles
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methodes de traitement des maladies articulaires. Like M algaigne in Paris and 
H ilton in London and m any others, Bonnet was an apostle of rest for jo in t 
disease, fixing the jo in ts proxim al and distal to the diseased joint. He insisted 
on the need for a functional position in ankylosis (though he was one of the 
first to mobilize a fibrous ankylosis under general anaesthesia) and wrote on 
every aspect of jo in t disease, thus orienting the Lyons school towards 
orthopaedics and its apogee under Oilier, soon to follow.

Louis-Xavier-Edouard-Leopold Oilier (1830-1900) followed Bonnet in the 
surgical chair. As his name is so closely linked with bone growth, we cannot 
proceed w ithout looking first a t some earlier work in this field.

In 1736, John Belehier (1706-1785), a young surgeon recently appointed 
to G uy’s Hospital in London, was given for supper pork from pigs fed on 
m adder-soaked bran by a calico printer. He noted that the bones were 
stained red and was able to reproduce this by feeding m adder to a cock: ‘but 
why the bones only are affected, I shall consider of in the Course of more 
Experim ents90’ (of which there is no record). Perhaps he became interested 
because he had been a pupil of William Cheselden (p. 83), who taught that 
bones grew by the supply of m atter via the periosteal vessels91.

The polym ath, Hans Sloane, mentioned Belchier’s paper to Henri-Louis 
Duhamel (-1700-17821. an am ateur scientist and mem ber of the Paris Academie 
"Wes Sciences, who repeated Belchier’s experiments during 1739-4392. He 
noted that, when m adder was fed during fracture healing, only the newly- 
deposited bone was stained and that the new bone was mainly periosteal, 
that the m adder was laid down peripherally in layers and could be alternated 
with unstained layers by interm ittently interrupting the supply of madder, 
and concluded that the periosteum  m ust be osteogenic, a supposition that 
was to be hotly disputed through the next century, and even in the same 
century by John H unter. D uham el realized that the m arrow  cavity must 
enlarge with growth, but could not account for how it expanded. Silver 
m arkers he inserted in the shaft did not become separated, i.e. longitudinal 
bone growth had to take place at the bone ends, though he was unable to 
clarify this.

D uham el’s views on periosteal osteogenesis ran directly counter to those 
of the famous Sw iss-G erm an physiologist, Albrecht Haller (1708-1777) at 
Gottingen, who, writing before the days of cell histology, believed that 
minerals were deposited by the arteries and tha t bone form ation was a 
function of blood-supply. H unter repeated Belchier’s work and showed that 
long bones were being continuously remodelled, bone being simultaneously 
deposited externally and absorbed internally (he thought via the lymphatics). 
This m ust also occur in the process of sequestration, ‘While N ature is busied 
in getting rid of that part of the bone which is dead, she is laying on 
additional bone on the outside.’ H unter thought that fracture callus came 
from the arterioles of the bone-ends or periosteum  or o ther membranes; it 
was not a mere product of the periosteum.

M arie Jean-Pierre Flourens (b. 1794), perm anent secretary of the Academy, 
confirmed this remodelling process but also thought that D uham el was right, 
that the periosteum was osteogenic and could even reproduce the entire 
shaft93.
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We may now return  to Oilier, a contem porary of Lister, both exemplars 
of a new type of surgeon relying on observations in experimental physiology 
and pathology. Oilier studied at Lyons and M ontpellier. In 1857-9, working 
in Paris, he proved in rabbits that periosteal strips, even completely detached 
and buried under the skin, could and did form bone if the deep layer with 
the osteoblasts was intact. In 1868, now in Lyons, he wrote his Traite 
experimentale et clinique de la regeneration des os et de la production artificielle 
du tissue osseux. Irritation of a bone was osteogenic because the ‘corpuscles’ 
multiplied; arterial ligature had no effect; a transplanted bone fragment died 
and was absorbed; and in fractures the greater part of the callus came from 
the periosteum, only a little from the m arrow, least from the bone itself. If 
a segment of the shaft were removed subperiosteally, regeneration was 
complete, from the ‘cam bium ’ layer of the membrane. True, the epiphyseal 
cartilage formed bone, but only in situ, never if transplanted. In 1864, Oilier 
removed the upper half of the hum erus subperiosteally for tuberculosis in a 
girl of five; by age seven it had reformed, though two inches short.

Here, we have an extraordinary historical counterpart to William Macewen 
of Glasgow (p. 131), who took exactly the opposite view; only the osteoblasts 
were osteogenic, the periosteum was completely inactive, osteoblasts and 
osteoclasts acting reciprocally presided over bone growth and remodelling. 
Bone defects could be reconstituted by inserting bone chips stripped of their 
covering. In 1878, as if to counter Oilier, he did his famous operation on a 
boy aged three affected by chronic osteomyelitis of the entire right humerus, 
in whom excision of the entire shaft save for the epiphyses had left the arm 
useless. He denied the parents’ request for am putation and inserted a series 
of tibial wedges obtained from corrective osteotom ies for rickety knee 
deformities, devoid of periosteum. At 35 the patient was a w orkm an with a 
hum erus only three inches shorter than the left, i.e. free grafts could survive 
and grow, and if the shaft regrew, it m ust be from the grow th-plates94. It 
does not seem to have occurred to Macewen tha t he might have removed 
the dead shaft from within an intact periosteal sleeve. O f course, both the 
periosteal and the shaft schools of thought were right, though the work of 
the Swiss school of osteosynthesis has tended to stress the role of the cortex.

Nevertheless, the two schools remained in such bitter, alm ost theological, 
opposition, sustained by thousands of experiments, that Sir A rthur Keith 
concluded that the only explanation m ust be that the bones of Parisian dogs 
were constructed on different principles from those of Glasgow and London!

Oilier was partly m otivated by the idea that jo in t excision, if it was to 
leave a mobile pseudarthrosis, m ust be accom panied by excision of the 
periosteum, and that if ankylosis were the object the m em brane should be 
left intact. W hen he aimed a t mobility, he used active and passive m otion 
and, in treating fused joints, anticipated arthroplasty  by interposing adipose 
tissue between the bone ends.

It is of great historic interest -  and not much known -  that as far back 
as 1877 Oilier suggested that bone-growth might be inhibited by resection 
of the epiphyseal plate for the correction of certain deformities95, a m ethod 
not to be rediscovered or applied until employed by Phem ister 56 years later 
(p. 432).
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In 1899, Oilier described dyschondroplasia96, based on two cases of growth 
disturbances in young girls in whom the newly discovered X-rays showed 
translucent masses of cartilage within the shafts. He also described, in 1864, 
a type of chronic osteomyelitis, reported later by his pupil A ntonin Poncet 
(1845-1913) as ‘periostitis album inosa97’, which may or may not have been 
identical with G arre’s sclerosing nonsuppurative osteomyelitis. (Poncet also 
discovered, or invented, a disease called ‘tuberculous rheum atism 98’.)

Oilier was an arm y surgeon in the Franco-Prussian W ar of 1870 and is 
credited with the use of long-term  occlusive dressings many years before 
W innett O rr and Trueta, a m ethod found in some form in Larrey’s memoirs.

Alexandre Rodet (1814-1884) was chief surgeon at the Hopital de I’An- 
tiquaille in Lyons and is know n for his work on the experimental production 
of osteomyelitis in animals by the intravenous injection of staphylococci (or 
what he called a micrococcus of a yellow -orange colour), in which he noted 
the rem arkably constant localization of the lesions a t the subperiosteal zone 
of the m etaphyses and the sparing of the epiphyses99. This work exactly 
anticipated that of Clarence S tarr in T oronto  in 1922.

Gabriel Nove-Josserand (1868-1949) was a pupil of Oilier, began as a 
general surgeon, was influenced by congenital deformities to conceive of 
orthopaedic surgery as a special field -  one of the first French surgeons to 
do so -  and was appointed to the first chair of orthopaedics in Lyons in 
1921. He devoted his life to  crippled children there, save for his work in the 
civilian reincorporation of soldiers disabled in W orld W ar I, and practised 
the m anipulative reduction of congenital dislocation of the hip. He may have

Figure 133 G abriel N ove-Josserand (1868-1949)
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been the first to  perform arthrodesis for arthrosis of the hip. He was a wise 
and reserved man and was associated with the foundation of SICO T (p. 475) 
and presided over its Second Congress in London in 1933. His successor in 
the C hair was Louis Tavernier, with whom he wrote an account of m alignant 
bone tum ours in 1927100. Tavernier was interested in knee derangements, 
publishing Pathologie des Menisques du Genou (with M ouchet) in 1927 and 
becoming known after W orld W ar II for his work on denervation of the 
painful arthritic h ip 101.

Two younger members of the Lyons school were Rene Leriche (1879— 
1955) and Albert Policard (1881-1949), both of whom took an interest in 
the problems of bone grow th102 before passing to the surgery of the 
vascular/autonom ic system. Leriche became world-famous as professor of 
surgery at S trasbourg from 1925 to 1939, when he moved to the College de 
France in Paris. He did fruitful work on the surgery of the vascular system, 
of pain and of peripheral nerve injuries, much of which has become 
incorporated into orthopaedic practice. Though a general surgeon, he 
retained an interest in skeletal disorders.

Also in Lyons, Jules Froment (1878-1946), professor of medicine, studied 
nerve injuries in W orld W ar I and in 1915 recorded his signe de pouce, the 
weakness of the flexor pollicis brevis in low ulnar nerve palsy causing inability 
to prevent flexion of the interphalangeal jo in t when attem pting to press the 
thum b straight down on a flat surface103. To this we may add the name of 
Jules Tinel (1879-1952), of Rouen and Paris, also a neurologist in the first 
world war, whose eponym ous sign of ‘form ication’ elicited below the site of 
nerve injury when the nerve is percussed, if elicited at progressively distal 
levels, indicates regeneration of nerve-fibres, and whose absence conveys a 
gloomy prognosis104.

It may be relevant to add that France had some primacy in m odern 
endeavours at nerve suture in the 19th century. In 1863, Lengier of Paris 
m ade an early a ttem pt at suture of the median nerve at the wrist, and 
Letievant of Lyons refers to m edian suture in an 1873 treatise on nerve 
section105. Nicasse wrote an article on nerve suture in 1885106, while in 1893 
the great neurologist, Brown-Sequard, reported on the features of recovery 
after su tu re107. In 1886, Assaky proposed and practised suture a distance108, 
when gaps too wide for end-to-end suture were bridged by sutures to guide 
fibre regrowth (one imagines that nowadays strips of muscle would be 
implanted). In 1873, Letievant dealt with this problem  by ‘nerve im plantation’, 
inserting the central or distal ends of both of the divided nerves into a sound 
nerve.

Auguste Nelaton (1807-1873) came to the same conclusions as Nichet 
(p. 259) as to the nature of P o tt’s disease in a Paris thesis of 1836109, written 
at the early age of 29, in which he also described chronic infiltrating 
tuberculosis of the long bones, or ‘tuberculous osteomyelitis’. N elaton was 
early convinced of Pravaz’s success in reduction of congenital dislocation of 
the hip, and said so, ‘Pravaz has succeeded in obtaining this long-sought 
reduction. Reduction of congenital luxations of the femur m ust therefore 
now be regarded as a general m ethod in which only the indications remain 
to be specified110.’
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N elaton’s line, connecting the anterior superior spine, tip of the great 
trochanter and the ischial tuberosity, should really be called the R oser- 
N elaton line as Wilhelm Roser described it in 1846 whereas N elaton did not 
do so until a year later. Any displacement of the trochanter above this line 
was thereafter regarded as evidence of disease or fracture of the hip. N elaton 
was one of the surgeons called in as a consultant when G aribaldi suffered a 
gunshot wound of the ankle in the rising of 1862, and reported his 
observations in the Paris Gazette des Hdpitaux. (G aribaldi went to London 
two years later with the foot in fixed equinus and was treated there by Henry 
H eather Bigg.)

N elaton seems to  have been the first to coin, or a t least to use, the term 
‘osteomyelitis’ for pyogenic or other infection. In 1860 he published a classic 
m onograph on sarcomas and benign tum ours of bone, which recognized the 
giant-cell lesions111. Before this, even experienced pathologists like Virchow 
had regarded sarcom ata as forms of m etastatic carcinom a112, D upuytren 
had been one of the first to differentiate true tum ours from expanding 
intraosseous tuberculosis (spina ventosa).

To digress only slightly, in 1882 Philippe C E Gaucher (1854-1918) gave 
the first description of his eponym ous ‘prim ary epitheliom a of the spleen: 
splenic hypertrophy w ithout leukaem ia113.’ He thought it a neoplasm  and 
was unaware of possible bone involvement, which was pointed out in the 
1920s by C ushing114, P ick115 and others. It was apt that, in 1927-9, a 
Leningrad military surgeon, M I Arinkin, introduced sternal puncture as ‘an 
intravital m ethod of examining the bone m arrow 116. O thers had suggested 
that, if peripheral blood exam ination was unhelpful in diagnosing obscure 
haem atopoietic disorders, the sternum  could be trephined through an open 
incision. Arinkin decided to puncture the m anubrium  instead with a heavy 
needle, and this was adapted later (but not by him) to the diagnosis of 
m etastases and to transfusion.

A very famous figure in the orthopaedic world in Paris before and after 
the tu rn  of the century was Edouard Kirmisson (1848-1927), whom Sir H arry 
P latt has called the acknowledged doyen of French orthopaedics in his time. 
Kirmisson was the first chief of paediatric and orthopaedic surgery at the 
Hopital des Enfants Malades, and professor of paediatric surgery from 1901 
to 1919 with a reputation  for the staged reduction of congenital dislocation 
of the hip. He wrote, in 1898, on the surgery of congenital deform ities117 
and, in 1890, on disorders of the locom otor system 118, while a text on 
acquired deformities in 1902119 became the standard work for a generation. 
Kirmisson popularized (though he did not invent) osteotom y for irreducible 
congenital hip dislocation and made the connection between slipped upper 
femoral epiphysis and hypopituitary obesity. In 1890, he founded the Revue 
d ’Orthopedie and this was continued as the Revue de Chirurgie Reparatrice 
de I’Appareil Moteur, the official organ of the French Society of Orthopaedic 
Surgery and Traum atology when that body was founded by himself, Broca, 
O m bredanne, Nove-Josserand, M ouchet and Froelich in 1918 with Kirmisson 
as first president.

After Kirmisson, the chair at the Enfants Malades was occupied by Louis
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Ombredanne (1871-1956) from 1921 to 1942. D uring W orld W ar I he had 
initiated base hospitals in the castles of the Loire, where he practised 
reconstructive surgery and worked on improved prostheses; but long before 
that, as early as 1904, he had been using cross-leg skin-flaps and in 1907 
devised a simple safe apparatus for ether anaesthesia which was alm ost the 
only one in use in France for m any years. He is known for his interest in 
arthrodesis of the paralysed foo t120, spinal fusion in scoliosis (sometimes 
using the vertebral border of the scapula as a graft), and for shelf operations 
in congenital dislocation of the hip. Later, he became m ore interested in 
adult orthopaedics and was instrum ental in creating, in 1932, the first chair 
in this subject, held by P M athieu, with whom he wrote an orthopaedic 
tex tbook121. Before 1932, the only teaching on adult orthopaedics was given 
by M auclaire of the Paris Faculty.

In 1930, O m bredanne was one of the founders of SIC O T (p. 475), whose 
first congress was held in Paris in 1933. He published his ideas in his Clinical 
and Operative Summary o f Paediatric Surgery in 1923. In 1913, he modified 
Codivilla’s technique of femoral lengthening by performing an oblique 
osteotom y and applying skeletal traction with a screw device for daily 
extension122.

O m bredanne was succeeded, in 1942, by Jacques Leveuf (1886-1948), who 
had been an assistant to Pierre Delbet in the early attem pts to  nail the 
fractured neck of femur under X-ray control. At the Enfants Malades he was 
professor of ‘Infantile and O rthopaedic Surgery’, a com bination which was

Figure 134 Louis O m bredanne (1871-1956)
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the cornerstone of Parisian orthopaedics and typified the paediatric/orthopa
edic link in France. It m eant the practice, by the same surgeon, of orthopaedic 
and plastic surgery, neurosurgery and the m anagem ent of traum a. He 
established in Brittany, where the condition was common, a centre for 
congenital dislocation of the hip and performed arthrography on the newborn 
to detect soft-tissue obstacles to reduction, in his view an indication for 
operation.

Special m ention is due to the work on bone and jo in t tuberculosis carried 
on for m any years, in the second half of the 19th century and before W orld 
W ar I in particular, a t the hospital on the N orm andy coast founded by 
Victor M enard. M enard remained at the Berck-Plage institution throughout 
his career, whereas some of his successors came from Paris only on 
secondment. His work on the tuberculous spine and hip attracted  visitors 
from the world over; the hospital became a long-term institute analogous to 
similar centres such as the Oswestry Hospital in Britain. M enard’s Orthopedie 
et Tuberculose Chirurgicale of 1914 is a classic. The work was continued by 
Etienne Sorrel and M adam e Dejerine-Sorrel. Etienne was the surgical side 
of this m arital partnership and wrote on, am ong other subjects, extra- 
articular fusion of the h ip123 while his wife wrote a classic m onograph on 
P o tt’s paraplegia during their ten-year stay a t Berck after W orld W ar I, 
before Sorrel was appointed to the Hopital Trousseau in Paris. He was a co
founder of SICOT.

It was at Berck that Jean-Fran^ois Calot (1861-1944) had his own semi-

Figure 135 Etienne Sorrel (1882-1965)
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independent fiefdom and practised his redressement brusque for the kyphosis 
of P o tt’s disease124, so exactly reminiscent of m ethods of vigorous correction 
of spinal deformity down the ages from the time of H ippocrates. (Valentin 
points out that John Shaw (1792-1827) had warned against attem pting this 
procedure -  ‘If it were possible to  push them in or out, the operation would 
certainly be fatal to  the p atien t125’ -  and comments that, if Calot had been 
aware of this passage, m any patients might have been spared their sad fate.)

It is possible tha t Calot anticipated H ibbs in performing (or suggesting) 
spinal fusion in P o tt’s disease by turning up periosteal flaps from the spinous 
processes. He injected tuberculous joints and sinuses with antiseptics such 
as iodoform  suspended in o il126, and it is interesting that he described his 
m anipulative reduction of congenital dislocation of the h ip127 a t abou t the 
same time as Lorenz, but was completely overshadowed by the latter. Calot 
believed tha t congenital hip dysplasia underlay subsequent disorders, such 
as Perthes’ disease and arthrosis, and in this he was, of course, partly correct. 
The ‘C alot jacket’ or cast was a plaster jacket for scoliosis incorporating 
pressure pads over the convexities. His textbook of ‘indispensable orthopae
dics’ was popular in its time and went into nine editions128.

One of M enard’s pupils and a subsequent assistant surgeon at Berck was 
Jacques Calve (1875-1954), whom we think of in connection with Legg of 
Boston and Perthes of Tubingen, all of whom described the hip disease now

Figure 136 Jean-Francpois C alot and his redressement brusque for the kyphosis of
P o tt’s disease, 1896
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accorded the name of the last, and in the same year of 1910.*
Calve and the X-ray arrived at Berck almost simultaneously, at a time 

when the widening application of radiography was revealing a group of 
osteochondritides in growing children. This led to the discovery that some 
of the ‘tuberculous’ hips were really cases of coxa plana. These were rare 
cases of hip irritability, suggestive of tuberculosis but with m otion retained 
and X-ray evidence of coxa vara, hypertrophy of the femoral head, increased 
density, fragm entation and flattening of the epiphysis, but not by total 
destruction or osteoporosis, of short clinical duration, recovering with full 
movement except full abduction, and w ithout adenopathy or abscess and 
never relapsing. ‘We have described a type of hip which does not correspond 
to any previously described, and which until now has been considered to 
be coxotuberculosis129.’ (We need only add G irdlestone’s warning that 
tuberculosis of the hip could present very much in this way, a veritable wolf 
in sheep’s clothing, if the disease chanced to produce vascular occlusion at 
the outset.)

However, Calve did have undisputed priority in describing vertebral 
osteochondritis with collapse, given at length in his contribution to the 
Robert Jones Birthday Volume in 1928 (p. 658). His quite original accounts 
in 1925130 were of cases presenting with a painful dorsal kyphosis, sharply 
angulated, diagnosed and treated as tuberculous but distinguished by 
complete recovery, negative tuberculin tests and X-ray evidence of sclerotic 
involvement and collapse of a single vertebral body w ithout involvement of 
the discs. ‘It is impossible not to recognize . . .  some connection between these 
two cases and coxa plana ...  the affection I have just subm itted to you is, I 
believe, to the spinal column what coxa plana is to the hip and K oehler’s 
disease is to the foot.’ Calve attributed  the condition to vascular changes 
subsequent to traum a, but eosinophil granulom a is now commonly incrimi
nated. (Earlier, in 1922, applying the X-ray to the masses of clinical m aterial 
at Berck, Calve had discovered calcification of the intervertebral disc, another 
condition simulating P o tt’s disease131.)

Calve practised the delicate art of aspirating the intraspinal abscess of 
P ott’s disease to  relieve paraplegia, w ithout great success, but his studies of 
the pathology and mechanics of the disease were masterly. He was no t over- 
enthusiastic over the role of fusion; he did foresee the introduction of 
ischiofemoral arthrodesis of the hip. He was busy with casualties in the first 
world war, m arried the daughter of an American officer, became the director 
of the Franco-A m erican Foundation at Berck until his retirem ent in 1945, 
and spent his last years in the USA.

It is a pleasant duty to call attention  to the work of a neglected and 
obscure Frenchm an, Pierre Fe D am anv (1870-1963) in the early detection 
and treatm ent of congenital dislocation of the hip which far antedates that

* Legg’s paper noted ‘an obscure affection of the hip jo in t which clinically and 
radiologically sim ulated tuberculosis but did not pursue the usual destructive course.’ 
Perthes called it ‘arthritis deform ans juvenilis’. It was W aldenstrom , in 1920, who 
first called it coxa plana (and claimed to have discovered it in 1909).
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of much better known w orkers132. His theories on pathogenesis may have 
been fanciful (it was ‘anthropologic’ or ‘teratologic’ or due to the effect on 
the hum an foetus of increased leg-length or brain size); but in and after 1910, 
50 or more years before von Rosen133 or B arlow 134 and 20 years before 
O rto lan i135, he began large-scale routine exam ination of the hips of the 
newborn at the Rennes m aternity hospital (hip dysplasia is endemic in 
Brittany) and described a test essentially similar to the one we use today, 
‘The operator produces a displacement of the femoral head in the opposite 
direction to the foregoing. The pulp of the middle finger pushes the trochanter 
from w ithout inwards at the same time as the thigh is brought suddenly into 
abduction. W ith this manoeuvre, the head re-enters the cavity over the 
posterior rim and this re-entry is accom panied by a jerk  . . .  sometimes 
sufficiently m arked to be audible. The double movem ent which subluxates 
the head and then returns it to  the acetabulum  may be repeated as often as 
may be desired for careful m onitoring.’ His work was confirmed by a Parisian 
colleague, Sauget at the Maternite de Paris, in 1500 cases. Le D am any 
distinguished between those hips that rapidly stabilized and those that 
remained unstable and sometimes proceeded to complete placement. His 
treatm ent was by simple abduction and flexion, m aintained by a thigh 
bandage fastened to a bodice, but he treated only those hips still unstable 
after six m onths. The older child was m anaged by traction, m anipulation 
and p laster136-138.

Just Lueas-Championniere (1843-1913) was a Parisian surgeon directly 
opposed to the orthodox m anagem ent of fractures by rest, who emphasized 
the im portance of early m ovement and mineral snlintaae139. N oting the 
excellent function obtained in some untreated cases, he deliberately advocated 
abandoning splintage for movement on the grounds that the irritation 
encouraged callus form ation, prevented muscle atrophy and was particularly 
valuable for fractures involving joints. Ultimately, he came to use splints 
only for femoral and tibial fractures. His m ethods were not adopted to  any 
extent by the French Army in W orld W ar I, except for some articular 
injuries, though the cam paign of the Belgian, Willems, for early movement 
after infected penetrating jo in t wounds did gain some acceptance (but not 
by the patients).

Cham pionniere was also very radical in the surgery of club-foot, not 
hesitating to excise the talus or even all the tarsal bonesiIfU. His views on 
fracture m anagem ent were of course directly opposed to H ugh Owen 
Thom as’s ‘rest, uninterrupted and prolonged’ and were a reaction against 
the stiffness often resulting from long immobilization. Though, like all 
enthusiasts, he overstated his case, it contained an essential tru th , the value 
of m obilization at the earliest safe opportunity , which gained force with 
Robert Jones in England in W orld W ar I and with W atson-Jones in W orld 
W ar II, and is now part of orthopaedic practice everywhere.

M ention of the world wars reminds us of the part played by Alexis Carrel 
(1873-1944), a Lyons doctor of an experimental frame of mind whose many 
endeavours had an enorm ous influence on orthopaedic surgery though he 
was not an orthopaedic surgeon himself. He early developed the technique 
of arterial suture and its role in organ transp lan ta tion141, which laid the
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foundations of m odern organ transfer, including the pedicled bone-graft. He 
received the N obel Prize in 1912, and his work in W orld W ar I in connection 
with wound treatm ent with hypochlorite irrigation by means of the C arre l- 
D akin m ethod and the technique of serial culture to  ascertain the best 
mom ent for secondary wound suture is referred to  elsewhere (p. 646).

It is commonly accepted that the introduction of formal synovectomy into 
orthopaedic surgery was due to  Mignon, when he reported a case of 
synovectomy of the knee, chronically swollen after injury, to the Societe de 
Chirurgie de Paris in 1900142. This was done through two lateral incisions; 
the operation was com plicated by the form ation of new bone at the lateral 
femoral condyle, requiring excision after three m onths. The result a t six 
m onths was fair, with 70° flexion, and the patient able to kneel and run. 
However, V olkm ann of Leipzig, bolstered by Listerian antiseptics, had done 
partial synovectomies, mainly for synovial tuberculosis w ithout caries, during 
the 1870s; Schuller reported four cases of total synovectomy for rheum atoid 
arthritis in 1887143; M uller, also G erm an, reported in 1894 on a very 
successful end-result four years after total synovectomy for rheum atoid 
disease144; Albertin, in 1895, reported two successful operations for the 
sequelae of penetrating w ounds145; and during the discussion of M ignon’s 
paper, Lucas-Cham pionniere said that he had done this operation for various 
indications with good results. It may be noted that both Schuller and Muller 
routinely divided the cruciate and one or both collateral ligaments to gain 
access.

Jean-M artin  Charcot. (1825-1893), the first professor of neurology any
where in the world, spent his professional life at the Salpetriere in Paris, 
where he wrote the first thesis distinguishing between gout and rheum atoid 
arthritis; as well as between chronic jo in t disease arising primarily in 
the synovial m em brane (‘progressive symmetrical arthritis’ or rheum atoid 
arthritis) and degeneration of the articular cartilage (osteoarthritis)146,147. 
However, his main claim on our attention lies in the original description148 
of the arth ropathy  known by his name, ‘the arthropathy  of ataxic patients’, 
which he ascribed, w ithout actually m entioning syphilis (the spirochaete had 
yet to  be discovered), to lesions of the spinal cord as seen in P o tt’s paraplegia, 
acute myelitis, and injury of the cord (quoting Weir M itchell’s observations 
in the American Civil War). ‘Behind the disease of the jo in t there is a disease 
far more im portant in nature, which in reality dom inates the situation -  
sclerosis of the posterior columns.’ C harcot found these jo in ts in the spine 
as well as the limbs. (Bick says that the first account of destructive jo in t 
disease of central nervous origin was by John K M itchell of Philadelphia in 
1831.)

We must also recall that, in 1869 with Joffray, Charcot described certain 
cases of progressive m uscular atrophy, now known as am yotrophic lateral 
sclerosis149, and in 1886, with M arie150, the peroneal atrophy described 
independently in the same year by Tooth  in E ngland151.

Pierre M arie (1853-1940), like Charcot, to whom he was an intern and 
subsequent associate and whom he succeeded in the C hair of Neurology at 
the Salpetriere, was prim arily a neurologist whose interests inevitably 
overlapped into orthopaedics since the two fields are so closely related.
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M arie was the first to describe acromegaly as associated with pituitary 
tum our, in 1886; he also described hypertrophic pulm onary osteoarthropathy 
in 1890152, but he had been anticipated there by B am berger153, and of course 
clubbing of the fingers in chronic lung disease was familiar to  H ippocrates 
and his successors. In 1898, with Sainton, he published the first account of 
craniocleidal dysostosis, based on his own cases, m arked by increased skull 
diameter, failure of ossification at the fontanelles, disordered dentition and 
partial aplasia of the clavicles, but with rem arkably little im pairm ent of 
function154.

In 1898, M arie gave a description of ankylosing spondylitis (which he 
called spondylose rhizomelique, though this was not altogether unknown*, ‘a 
particular characteristic of which is the occurrence of complete fusion of the 
spine together with a more or less pronounced ankylosis of the join ts a t the 
bases of the limbs, while the small joints remain unaffected155. He noted 
that the kyphosis was mainly cervicodorsal, that the spinal jo in ts were fused 
down to the sacrum, tha t the limb jo ints truly fixed were the hips and that 
in flexion, that there was m arked flattening of the pelvis and thorax, and 
that respiratory excursion of the ribs was alm ost eliminated. Despite the 
pain, there was never any evidence of an acute arthritis in the sense of 
swelling and inflammation. T h e  tendency to ankylosis with deformity is 
predom inant and unavoidable.’ All M arie’s patients were males, and the 
rigidity was such ‘that the spine would fracture rather than allow the slightest 
movement in it.’ In am bulation, ‘the patients look like wooden dolls, in which 
the leg movements occur about one transverse axis through both knees.’

Delpech had. however, already described the condition in 1828, as had 
Paget in 1877, describing it as a condition som ewhat similar to osteitis 
deformans, ‘a rare form of what I suppose to be general chronic rheum atoid 
arthritis of the spine involving its articulations with the ribs. The spine 
droops and is stiff, the chest is narrow, the ribs scarcely m ove156.’ Similarly, 
in 1695, a D r Bernard C onnor, described as an Englishm an by G olding and 
an Irishm an by Rang, who was physician to the King of Poland, described 
‘an extraordinary hum an skeleton, whose vertebrae of the back, the ribs and 
several bones down to the os sacrum, were all firmly united into one solid 
bone, w ithout jointing or cartilage157.

In 1913, with Foix, M arie described the autopsy finding of median nerve 
compression in the carpal tunnel in a case with bilateral thenar atrophy.

Andre Leri (1875-1930) was a polym ath, m uch influenced by Charcot, who 
combined neurology with psychiatry and orthopaedics (as an orthopaedic 
physician). In 1922 he described, and it was a truly original observation, ‘a 
flowing hyperostosis along the entire length of a lim b’ which he called 
melorheostosis because the dense thickening seemed in the X-rays to drip 
like candle-wax along the bones on one side only of the lim b159. He reported 
further cases in 1928160 and found the bone like ivory at biopsy of a 
m etacarpal161.

Also from the Salpetriere came the first account, in 1912162, of the 
syndrome named after M aurice Klippel (1858-1942) and his interne Andre

* It had been described in G erm any by Striimpell and by Bechterew.
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Feil (b. 1884), both  of whom were neurologists. This related to a tailor aged 
46, ‘who appeared to  have no neck, the head seeming to rest on the trunk.’ 
The clinical and radiographic exam ination revealed a thoracic cage reaching 
to the base of the skull, with a fused cervicodorsal mass. But Bick, to  read 
whose Source Book is always humbling, states that the first report of this 
condition was by H utchinson in England in 1894.

To finish with the Salpetriere, another neurologist there, Jules Dejerine, 
m arried a woman medical student from San Francisco, Auguste Kiumpke 
(1859-1927) an  early woman doctor who described her eponym ous brachial 
palsy in 1885163 as a lesion of the lower trunks of the plexus to be 
distinguished from Erb’s palsy, giving an accurate description of the ocular 
m anifestations elsewhere defined by Horner, ‘characterised by myosis, 
narrow ing of the palpebral fissure, and, in some cases, by the eyeball 
retracting and becoming smaller.’ (For completeness, we may add that 
Wilhelm H einrich Erb (1840-1921) was a Heidelberg neurologist who 
described his own palsy in 1877, though only one of his five cases was 
obstetric in origin, the others due to  injury or spondylosis or Pancoast’s 
tu m o u r164).

We should also m ention Guillaume Armand Duchenne (1806-1875), of 
Boulogne, noted for the first account, in 1868, of the weakness and connective 
tissue hyperplasia in pseudohypertrophic m uscular atrophy, the first group 
of the m uscular dystrophies to be characterized165. He had already briefly 
noted this in this Electrisation localisee of 1861 (2nd edition), which describes 
his use of a faradic stim ulator to study the function of norm al and abnorm al 
muscle. He originally thought the condition a paralysis, but the name was 
later changed to  dystrophy.

Jules Emile Pean (1830-1898) was a leading Parisian general surgeon at 
the H opital St Louis whose interest here lies in his early attem pts at metal 
jo in t prostheses. In 1894 he wrote on the use of such prostheses to  replace 
bone com ponents166. Others, like Gluck (p. 201), had tried ivory or animal 
bone with unsatisfactory results. Pean used metal, particularly platinum , 
which did no t corrode like iron or steel. He reports an operation, amazingly 
advanced for the period, in which he removed the upper shaft and head of 
a hum erus grossly affected by tuberculosis and inserted a platinum  and 
rubber prosthesis which gave an excellent functional result despite extensive 
preceding suppuration. He concluded tha t m ajor parts of the skeleton, 
including joints, could be replaced, that the prosthesis should be nonabsorb
able and was well-tolerated and preserved movement, and that for grossly 
infected lesions this was an alternative to disarticulation. But he was not, at 
that time, advocating replacement operations for tum ours or arthrosis.

Between the two world wars, French orthopaedics had made advances in 
separating itself from paediatric surgery. Fracture and rehabilitation services 
were built up. This progress was brought to a halt by the second world war. 
French surgeons found themselves isolated from their colleagues and lacking 
the m ost elem entary equipment. After the liberation, their renewed contact 
with Anglo-American colleagues and techniques led to a rem arkable 
resurgence. O f the leading personalities since that time we shall m ention 
only one.
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Figure 137 R obert M erle d’Aubigne

Robert M erle d’Aubigne, successor to M athieu, was a leading figure in the 
orthopaedic scene in Paris, at the Hopital Cochin, in France and the entire 
world, for many years. He has reviewed the recent history of French 
orthopaedics in relation to his own career167. His contributions include 
being the first, after W alter M ercer in Edinburgh, to perform transperitoneal 
fusion for spondylolisthesis; the addition of a long intram edullary stem to 
the Judet hip prosthesis; his widely adopted grading for functional assessment 
of the hip; his series of cases of idiopathic necrosis of the femoral head, 
presented at the W atson-Jones Lecture in London in 1959, at a time when 
this condition was hardly recognized in the UK; his massive block resections 
of bone tum ours, supplem ented by grafting, plating or medullary nailing; 
and his bone shortenings or lengthenings by transposition of femoral 
segments and medullary nailing.
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CHAPTER 5

National Histories -  Italy

It was fortunate that Leonardo da Vinci (1452-1519) lived at a time when 
dissection had ceased to be illegal in Italy and when the Renaissance was 
being m arked by a burst of scientific endeavour. His motives in studying the 
hum an body, particularly its muscles, may have been prim arily artistic, but 
they yielded results valuable to orthopaedics, for he analysed muscle structure 
in relation to function, the principles of leverage and synergistic action, and 
this m eant taking an engineering look at the skeleton. Anticipating Vesalius 
(1514-1564), he was one of the midwives at the birth  of m odern anatomy; 
but because his main interest lav in function, he was also a precursor in 
physiology, and particularly in m yology and the analysis of movement.

This is cOgriate wnn tne work of Aloysio Luigi Galvani (1737-1798) of 
Bologna, because of the la tter’s seminal studies on the electrical stim ulation 
of muscle. His De Viribus Electricitatis in M otu Commentarius (The effects 
of artificial electricity on m uscular motion) was published in a Bologna 
scientific journal in 1791, and later that year in book form, but it was not 
translated into Italian until the bicentennial of his birth in 1937 and there 
was no English translation at all until 1953. ‘I wish to bring to a degree of 
usefulness those facts which came to be revealed about nerves and muscles 
through m any experiments involving considerable endeavour, whereby their 
hidden properties may possibly be revealed and we may be able to treat 
their ailments with more safety.’ The story is familiar. It was an accidental 
discovery. He had dissected a frog, there was an electrical m achine in the 
same room; whenever his scalpel touched one of the crural nerves at the 
same time that a spark was produced, and at no o ther time, the leg muscles 
went into violent spasms. Also, the finger had to touch the m etal of the 
blade; holding a bone handle did not work, nor could the scalpel be replaced 
by a glass rod. But it did work if the experimenter substituted for himself 
an iron wire of sufficient length, and w hether the frog were near or far from 
the spark machine. The intensity of the spasm was proportional to  the 
strength of the spark. A conductor was essential and could be applied to 
either the muscles or to their nerve.
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Later, Galvani obtained similar results w ithout a machine, simply by 
applying dissimilar metals to the spinal cord and muscles and bringing them 
together to  complete the circuit, or by placing the cord and muscles on 
sheets of different metals or in different solutions and bridging them with a 
single curved metal strip. It was thought by some that this was a new and 
mysterious form of ‘animal electricity’. Alessandro Volta (1745-1827), of 
Pavia, showed that this was not so, and that the discharge from his simple 
pile could cause continuous contraction. Volta’s experiment also showed 
(though he did not fully appreciate it) the distinction between efferent and 
afferent nerves. Stim ulating the former caused contraction of the muscles to 
which they were attached, whereas stim ulation of the latter, unconnected to 
any muscle, still caused contraction by relay through the central nervous 
system. It was an outcom e of this work that some, including Benjamin 
Franklin, himself an electrical experim enter in the intervals between bouts 
of American diplomacy, thought that electricity might be useful in treating 
paralysis. In the late 18th century, static machines were in use at various of 
the London hospitals, including St Thom as’s; and there is a remote 
but historical connection between this development (and this hospital in 
particular) and the much later development of electrical m ethods for treating 
nonunion of fractures (p. 581).

Domenico Cotugno (Cotunnius) (1736-1822) must have been a rem arkable 
figure since he was appointed professor of surgery at the Naples Hospital 
for Incurables at the age of 30 and remained there until his death at the age 
of 86. His researches related to  the cerebrospinal fluid -  ‘it seems beyond 
doubt that this fluid . . .  oozes out from the extremities of the small arteries 
and is again absorbed by the small inhaling veins, so as to be in a continual 
state of renovation’ -  the aqueducts of the inner ear, the coagulable 
proteinuria of nephritis, and sciatica. As to the last, he distinguished between 
localized ‘arthritic’ sciatica, evidently due to hip disease, and the true nervous 
sciatica which ran down to the foot. He thought it clear that the cause was 
an affection of the sciatic nerve, due to an excess of fluid in its sheath, 
observed the paresis tha t might result, and com pared the condition to 
brachial (or cubital) neuralg ia1,2.

Geronimo Mercuriali (1530-1606) produced the first illustrated book 
on sports medicine: Artis gymnasticae apud antiquos celeberrimae, nostris 
temporibus ignoratae (Venice 1569), which dealt mainly with the health habits, 
sports and exercises of G reek and Rom an antiquity and went into six 
editions. He also wrote works on derm atology, paediatrics and ear disease.

Perhaps the first true clinical orthopaedist in Italy was Antonio Scarpa 
(1752-1832), who was an anatom ist (Scarpa’s fascia) and general surgeon 
who published an im portant study of club-foot in 18033. This is discussed 
elsewhere (p. 491), and we need only recall here that Scarpa clearly saw that 
there was a talonavicular dislocation, and that the position and shape of the 
talus rem ained normal. F o r its treatm ent, he adapted Venel’s splint by 
incorporating spring correction which he had stolen (it is the only word) 
from Typhesne in Paris. He also wrote on osteomyelitis, though that term 
itself had not yet been invented.
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Figure 138 A ntonio Scarpa (1752-1832)

A nother surgeon-anatom ist, Giovanni Palletta (1748-1832), of M ilan, gave 
a very clear account of the m orbid anatom y of congenital dislocation of the 
hip based on an autopsy of a 15-day-old boy with bilateral lesions4. M any 
years later, he gave a detailed description of the changes in the shape of the 
head and socket and in the capsule in neglected cases5, and he was a very 
early practitioner of deliberate subtrochanteric osteotom y to correct the 
flexion-adduction deformity in such cases.

Bartolommeo Borella (1784-1854) was the first Italian to devote himself 
exclusively to orthopaedics (and, incidentally, to use this name habitually 
for this discipline), and it was he who founded, in 1823, the first orthopaedic 
institute in Italy, the Regio Stabilimento Ortopedico6, on the hills of M oncalieri 
at the town of San D onato, an institute run after his death by his son-in- 
law, G iovanni Fistono, which survived until after the mid-century. Borella 
described himself as surgeon and hernial specialist to the arm y and royal 
family and had travelled in Europe, mainly to study the managem ent of 
club-foot in Rome and Paris. His chief publication, Cenni d Ortopedia, 
appeared in the Proceedings of the Royal Academy of Sciences of Turin in 
18217, and has an elegant frontispiece incorporating his appliances, remi
niscent of the hoplomochlion of Aquapendente of 1647 (p. 56), though John 
Shaw of London thought it merely ‘a good proof of the m ania for complicated 
machinery.’
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Figure 139 B artolom m eo Borella: Cenni d'Ortopedia (frontispiece, 1821)

Lorenzo Bruni founded the second orthopaedic institute in Italy, in Naples, 
in 1838 at Posilippo, mainly for the treatm ent of scoliosis and club-foot. He 
also ran an orthopaedic departm ent at the Ospedale de Santa M aria di 
Loreto, where he was professor of clinical orthopaedics from 1840s. He was 
an enthusiast for the physical education of the young. He was also jo in t 
publisher of the Giornale di Ortopedia from 1839, but this does not seem to 
have lasted very long; and he produced an excellent atlas of deformities in 
18459. Bruni vigorously refuted the claims made by Rogier and C arbonai 
for m yotom y in scoliosis as advocated in Paris by G uerin10.

Ferdinando Carbonai (19805-1855), with his brother Angelo, founded an 
institute emphasizing gymnastics and hydrotherapy in Florence in 1840, the 
Imperiale e Reale Istituto Ortopedico Toscano11, originally within the city 
but later transferred to the delectable rural surroundings of the nearby village 
of San G iusto, and was professor of practical and clinical orthopaedics in 
the local medical school from 1841 until the chair lapsed in 1849. Carbonai 
had travelled to visit, am ong others, Little in London and G uerin and Pravaz 
in France, acquiring from G uerin the enthusiasm  for myotom y in scoliosis 
which Bruni had so deplored. This enthusiasm  was shared by Catullo Rogier,
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Figure 140 The C arbonai Institute near Florence, from a prospectus of 1850

the rem arkable Baron de Beaufort di M odena, au thor of the first Italian 
treatise on orthopaedics in 184512, a work totally devoted to G uerin’s 
m ethods and attributing  most orthopaedic disorders, not to m ention squint 
and stammer, to G uerin's ‘convulsive m uscular contraction’.

C arbonai’s nephew, Paolo Cresci Carbonai (1839-1882) founded a further 
institute in Florence in 1860, the Regio Stabilimento Ortopedico e Idroterapico, 
and wrote on spinal cu rvatu re13.

Giovanni Battista Monteggia (1762-1815) was a M ilanese pathologist who 
acquired syphilis by cutting himself at an autopsy (an unusual explanation) 
and became a surgeon and professor a t Milan. In 1814, he described his 
eponym ous fracture in a girl with a fracture of the shaft of the ulna 
accom panied by an anterior dislocation of the radial head which could not 
be replaced14.

The first tenotom y for club-foot in Italy was performed by Sperino in 
Turin in 1838, followed by Sani15, Sillani16 and others.

If we have to assign a particular name and place to  the true beginnings 
of Italian orthopaedics, these must be those of Rizzoli and Bologna, for 
Francesco Rizzoli (1809 1880) was responsible for creating the world-famous 
institute tha t bears his name and was later to be directed by the great P u tti17. 
The institute, however, was a posthum ous creation, for, though Rizzoli was 
professor of surgery and obstetrics in Bologna and left his entire estate for 
the foundation of an orthopaedic institute, purchasing the site of the San 
Michele m onastery, wonderfully perched on M ount Oliveto above the city, 
the actual building did not materialize until 1896, 16 years after his death.

Rizzoli was an enthusiast for osteotom y and practised it extensively. He 
was also attracted by the challenge of inequality of leg-length and began by 
exploiting an accidental fracture of the femur on the sound side, allowing 
union with overlap to com pensate for shortening of the opposite lim b18. He
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Figure 141 Francesco Rizzoli (1809-1880)

then proceeded deliberately to fracture the sound femur to  com pensate for 
shortening, of whatever origin, an undertaking that a G erm an contem porary, 
Ernst Julius G urlt (1825-1899) considered to  be in no way deserving of 
im itation and not to  be recommended with a clear conscience19. To produce 
the fracture, Rizzoli devised an osteoclast, one of the first of its kind, which 
had an iron ring on either side of the intended fracture site, connected by a 
bar traversed by a screw device allowing pressure to be exerted on a 
metal bow. He later incorporated a dynam om eter to measure the pressure 
accurately, and began to extend the procedure: thus his pupil, Antonio 
Giovanini, used it to correct ankylosis of the knee in flexion20. He also 
tackled the problem  surgically. Fearing to injure the nerves and vessels of 
the short limb by operative lengthening, he decided to shorten the sound 
limb by resecting part of the femur, and first did so in 1847, a m ethod later 
developed by his successor, Codivilla, who also applied it to the tibia and 
fibula.

The institute proper was directed for its first three years by Rizzoli’s pupil, 
Pietro Panzeri (1849-1901), who had directed a provisional establishment 
before this date, and who simultaneously directed the M ilan Istituto dei 
Rachidci, founded in 1881 and originally devoted to the orthopaedics of 
children. By the end of the 19th century, Italian orthopaedics was dom inated 
by these two great institutes.
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Figure 142 Rizzoli’s macchinetta ossifraga o r osteoclast of 1849

From  1899, the Rizzoli was directed by Alessandro Codivilla (1861-1912). 
During his short tenure, Panzeri had adhered to  classical patterns of 
m anagem ent. Codivilla changed all this to  usher in the m odern era in his 
short life-span, becoming a world figure in orthopaedics at the tu rn  of the 
century.

He was an activist, and in 1899 wrote a classic paper on tendon 
transp lan tation21, a topic then very much in the air but still rather novel in 
Italy, having been introduced, o r reintroduced, by N icoladoni in nearby 
Innsbruck in the Tyrol in 1880. This was directly linked to his interest in 
the surgery of the after-effects of poliomyelitis, on which he wrote a paper 
in 190022. He reported 30 operations, laying down the principles of 
redistribution of muscle power around the joint. Each case had to be 
individually analysed and planned for, and the tendon transfer might have 
to be com bined with release of contractures or arthrodesis or osteoclasis to 
correct deformity. If the transferred tendon was too short, it could be 
lengthened by fascial strips (Lange was using silk strands). He described 
transfer of the tibialis posterior through the interosseous m em brane and also 
used tenodesis, especially as a check to foot-drop.

He also described an operation to com pensate for loss of opposition of 
the thum b by transfer of the superficial flexor of the little finger which 
completely anticipated that of Sterling Bunnell 40 years later, in 1938. He 
recognized that spastic paralysis presented quite different problems and that 
tendon lengthening, with or w ithout transfers, had m uch to offer here.
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Figure 143 A lessandro Codivilla (1861-1912)

Elsewhere, he advocated the avoidance of disabling peritendinous adhesions 
and preservation of the gliding mechanism by utilizing the sheath of the 
tendon of the paralysed muscle, a technique that influenced Fritz Lange in 
M unich and, through him, Leo M ayer (p. 429). In 1905, he reported on 
m ethods of leg lengthening23; he had already introduced skeletal traction by 
means of a pin transfixing the os calcis and now used this to distract the 
tibia and fibula after osteotomy, gaining increases of 3 to 8 cm in 22 cases, 
work that greatly influenced the similar endeavours of M agnusson and 
Freiberg in America, O m bredanne in France, and Codivilla’s own successor, 
Vittorio Putti. As early as 1901, he conceived, but did not perform, excision 
of a hem ivertebra for congenital scoliosis24, but this was considered too 
risky until performed by Royle in A ustralia 27 years later.

Bick rightly says tha t Codivilla was one of the greatest creative minds that 
was ever devoted to orthopaedic surgery, and refers to the brilliance, variety 
and soundness of the m ethods which became source m aterial for m odern 
techniques. He preferred to  write in his native Italian journals and his name 
was therefore less well-known abroad to readers of the French, G erm an and 
English language literature than that of his successor.

Surely Bick’s encomium applies even m ore fittingly to  Codi villa’s successor, 
Vittorio Putti (1800-1940), whom Valentin calls ‘a noble m an endowed by 
N ature with extraordinary gifts of body and spirit’. Putti was indeed noble 
in character and achievement (and modesty) and, as H arry P latt writes,
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Figure 144 V ittorio Putti (1880-1940)

destined to outshine his master. Born of a Bolognese surgeon and a poetess, 
a multilingual scholar in an ancient university city, he became director of 
the Rizzoli Institute in 1911 at the age of 31 and made it famous during the 
first world war as a centre for reconstructive surgery and rehabilitation. At 
the end of the war, when he was still only 40, Putti had done work 
on peripheral nerve injuries, cineplastic am puta tion25,26* and knee-joint 
arthroplasty  that set him squarely in the front rank of European orthopae
dists.

U nder his guidance between the wars, the Institute was enlarged and given 
a fine library, aided from his own pocket, and became a Mecca where young 
men were trained to work throughout Italy (and also in South America). 
Like Wren, Putti touched nothing that he did not adorn. He wrote of his 
extensive local resections for bone tum ours for which others would have 
considered am putation  inevitable; of lum bar spondylosis as a cause of low 
back pain and sciatica; in his last year of a compression screw for fractures 
of the neck of the femur. However, he is best known for his work on 
congenital dislocation of the hip, particularly im portant in northern Italy 
where the condition was endemic, providing m ajor contributions to our 
knowledge of its m orbid anatom y27 and on preventive measures. He

* These had originally been conceived by ano ther Italian, Vanghetti, after experience 
in the 2nd Italo-A byssinian W ar (see p. 484).
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prom oted an intensive educational program m e am ong general practitioners 
and the lay public to  obtain early diagnosis and used a simple triangular 
cushion to m aintain reduction in young children. Over 3600 cases were 
treated by m anipulative reduction beween 1899 and 1938. W riting in 1950, 
P latt said tha t the years between the world wars were a golden age for 
orthopaedic surgery, and that the heroes of this age were surely Robert Jones 
and Vittorio Putti. N o-one can dispute this.

Putti was also a great medical historian, particularly on the history of 
artificial limbs, describing such famous museum specimens as the iron  hands 
of Goetz von Berlichingen and the devices of Pare. In 1910, he described 
congenital platyspondyly28. He contributed significantly to the literature on 
bone tum ours29. At about the same time as M cM urray in Liverpool, in 
1937, he practised transverse intertrochanteric osteotom y for ununited hip 
fractures30. He im proved on Codivilla’s technique and results in femoral 
lengthening, obtaining up to four inches increase by means of a Z osteotom y 
and a distraction apparatus incorporating two transfixion pins, with control
ling springs and screws31,32. This he called an osteoton; but it did not always 
efficiently control angulation and alignment until Leroy C Abbot, of St 
Louis, used two pins in each fragment. P u tti began his career a t a time when 
plaster had still to compete against the older splints and braces, and paid 
full hom age to  M athysen for his invention of the plaster bandage33. Soon 
after W orld W ar II he was writing of the cerclage of fractures with metal 
bands34. He m ade advances in arthroplasty35; like Willis Campbell, he 
designed bone-block operations not am ounting to arthrodesis to control 
paralytic equinus and calcaneus. For m ajor procedures on the knee he made 
a U incision, dividing the patellar ligament and reflecting the patella 
upw ards37, not the happiest of procedures unless intended for arthrodesis.

Putti was active in organizing societies for the aid and rehabilitation of 
crippled children and adults. One very im portant service was his active 
fostering of the developm ent of orthopaedic surgery in Latin America, 
particularly Argentina with its huge Italian population, and arranging 
scholarships for young men at the Rizzoli Institute. Finally, though anyone 
who has reason to  consult his bibliography will be reluctant ever to use that 
word, in 1917 he founded the journal Chirurgia degli Organi di Muovimento 
and edited it until his death. Before this, there had been only the ephemeral 
Giornale di Ortopedia of Bruni and, in 1884, the appearance of the Archivio 
di Ortopedia issued by Panzeri and Fedele M argary in Turin.

Fedele Margary was a very active and surgically-minded orthopaedist at 
the tu rn  of the century and is referred to elsewhere (p. 631). He is said to 
have performed the first subcutaneous osteotom y in Italy, in 1879, and 
certainly removed a medial meniscus in 188238. The names of Italian 
orthopaedists crop up frequently in any discussion of congenital dislocation 
of the hip because of its high incidence in their country: Palletta, Poggi, Paci, 
O rtolani all made im portant contributions.

Alfonso Poggi (1848-1930) realised tha t it might be necessary to deepen 
the acetabulum  and remodel the femoral head if stable reduction were to be 
achieved. He was chief of surgery at Bologna when, in 1880, he wrote his 
historic paper39, the first known in the literature to describe acetabular
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reconstruction, the essential complement to D upuytren’s observation of half 
a century earlier that the jo in t com ponents were incongruous and the 
forerunner of all subsequent procedures for late cases. It related to  a 
previously untreated girl of 12 with unilateral dislocation. ‘I had decided in 
my own mind ...  to replace the femoral head in its natural position, deepening 
or reconstructing the acetabulum , even adjusting the femoral head if it were 
altered in shape.’ He exposed the misshapen head on the ilium, divided the 
capsular constriction, found a shallow filled acetabulum , remodelled the joint 
com ponents to obtain  good congruous reduction and excised the redundant 
capsule. H ad he used this capsule for interposition, we would have had the 
essence of C olonna’s capsular arthroplasty40 56 years beforehand. The 
follow-up at one year was excellent.

Agostino Paci (1845-1902) was a Pisan surgeon who, in 1889, recommended 
adapting to the treatm ent of congenital dislocation the m anoeuvre of levering 
the head over the posterior acetabular rim as used for traum atic dislocations 
(by Bigelow, am ong others)41. This was a move away from reduction by 
gradual traction and a resuscitation of the single-stage m anipulation of 
H um bert and Jacquier in France earlier in the century (p. 247). However, in 
the period before X-rays, it was always uncertain whether true reduction, 
rather than an improved position, had been obtained. Paci became over
keen on claiming priority in a dispute with Lorenz; however, Bick claims 
him as an outstanding orthopaedist of 19th century Italy and his series of 
papers on closed reduction as epoch-making. Paci really does seem to have 
the priority, as Lorenz did not report his ‘bloodless’ m ethod until 1895, after 
stating publicly, only the year before, tha t Paci’s m anipulative reduction was 
impossible! Such sudden conversions are not infrequent in orthopaedics: 
W hitm an denounced astragalectom y before proceeding to perform many 
thousands (p. 503).

We refer elsewhere to O rto lan i’s advocacy of early recognition of congenital 
dislocation of the hip in 1937 (and how this had been long anticipated by 
Le D am any in France). Marino Ortolani was a professor of paediatrics at 
Ferrara and described his sign in 193742, and later in a book on congenital 
dislocation in 194843. It was just the same as that Le D am any had described 
a quarter of a century before, and the same as the snapping heard and felt 
during reduction by the P aci-L orenz m anoeuvre as the femoral head jerked 
over the labrum  and posterior acetabular rim. But -  and Le D am any had 
also emphasized this -  it was essential for the child to be relaxed, preferably 
by a swig at the nipple.

Between the two world wars, the M ilan Istituto dei Rachitici became a 
famed European centre under the direction, over 35 years, of Ricardo Galeazzi 
(1866-1952), known for his enorm ous experience with congenital dislocation 
of the hip (he reviewed 12 000 cases), for his work with structural scoliosis, 
begun as far back as 1913. He used a m ethod very much like that of Abbott, 
produced by forced correction in traction but with the lateral pressure 
produced by leverage in a machine, and with similar tedium  and disadvan
tages, but not altogether unrew arding44. In 1934, he complemented the 
description by another Milanese, M onteggia, of his eponym ous forearm 
fracture by reporting on ulnar shaft fracture accom panied by disruption of
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Figure 145 Riccardo Galeazzi (1886-1952)

the inferior radio-ulnar joint, analogous to M onteggia’s lesion but much 
com m oner45. Galeazzi also advanced procedure in cineplastic am putation46. 
At one time, in 1910, he thought it might be possible to correct the anteversion 
of C D H  by powerful m anual external derotation of the shaft, the femoral 
head being held in position, so as to  produce a sort of stress or greenstick 
fracture, but this did not last long47.

Carlo Marino-Zuco (1893-1965) was a Roman who became professor and 
head of the departm ent of orthopaedic surgery and traum atology at the 
medical school of the University of Rome, which became a world centre. He 
was especially renowned for his work on the pathogenesis and treatm ent of 
scoliosis, the treatm ent of paralysis in poliomyelitis, and femoral lengthening. 
He helped found the Italian Society for R ehabilitation of the Disabled.

Raffaele Zanoli (1897-1971) became P u tti’s assistant at the Rizzoli institute 
in 1924 and assistant professor of orthopaedics in 1929. From  the latter year 
he worked in Genoa, eventually as professor, and in the latter year succeeded 
Delitalia as D irector of the Rizzoli. He was editor of the Chirurgia degli 
Organi di Muovimento and au thor of over 200 papers on every aspect of 
orthopaedic surgery.

M ore recently, we must just m ention the names of Scaglietti, in Florence 
and of D alla Vedova, who assumed charge of the new University O rthopaedic 
Clinic in Rome in the 1930s.
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CHAPTER 6

National Histories — 
Switzerland

Jean-Andre Venel (1740-1791), a Genevese physician, was a late developer 
who went to M ontpellier for a year at the age of 39 to study dissection and 
then, in 1780, established the first orthopaedic institute in the world at Orbe, 
in C anton W aadt.

There had been homes for crippled children before, but this was the first

Figure 146 Jean-A ndre Venel (1740-1791)
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true hospital, for it established the essentials of orthopaedic management: 
segregation of patients in one centre under medical control, unalloyed by 
other disciplines; braces and appliances made in its w orkshops by individual 
fitting; education for children and vocational training for adolescents. Venel 
was also the first true orthopaedist, for he recorded and published his 
methods, unlike Deventer at the beginning of the century who had kept his 
m ethods secret (p. 309).

Valentin quotes Bouvier as calling Venel ‘the father of orthopaedics’1 but 
the inverted commas are not necessary; the description is a true one. Venel 
and his institute served as the model for all the m any institutes that developed 
on the continent of Europe after 1800; and these, in turn, anticipated all the 
organized services for cripples and the academic establishments that now 
exist the world over.

M ost of Venel’s patients were children; some were adolescents, especially 
young girls, but this was not like the later institutes that were often mainly 
for teaching deportm ent. It treated real diseases; club-foot, tuberculosis, 
scoliosis. Venel was well aware of the benefits of sunlight and stressed, in 
1776, that lack of exposure of the body was particularly noxious in young 
girls, that its benefits were well know n to the ancients and ought not to be 
neglected2.

Venel kept a visual record of his cases, sometimes by drawings, but also 
by plaster casts m ade on admission, partly to facilitate the construction of 
the requisite appliance, partly for graphic contrast with a cast made after 
correction. These casts were stored in a special room.

W here spinal disease was concerned, he was convinced of the im portance
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Figure 147 Venel: draw ings to show status before and after treatm ent
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Figure 148 Venel: drawings to show status before and after treatm ent

of long recumbency and of m aintained traction (often then called extension). 
His ‘daytim e appliance’ for spinal curvature may not have been particularly 
original; but he also believed that, logically, traction should continue through 
the night and designed a ‘night appliance’ which was truly novel and was 
copied and modified in many countries. He argued that traction was more 
effective in the relaxed w arm th of the bed with the spine relieved of body- 
weight. It was exerted via the head and axillae, with counter-traction by 
straps from a pelvic girdle fastened to the foot of the bed. N ot a particularly 
vain man, even Venel could not shrug off the usual orthopaedist’s m ania for 
priority, ‘I now turn  to this appliance, which is exclusively my own and 
which is the basis of my special m ethod.’

Also his own was the famous sabot de Venel, a club-foot appliance, a 
mechanical trium ph unlike any previous splint which utilized leverage by a 
sole-plate connected to a metal rod on the outer side of the calf, with an 
encircling strap  below the knee. This principle was the basis of many 
subsequent appliances, right up to and including the Denis Browne splint of 
our own times. Placide N icod (1876-1953) reported that Venel’s shoe was 
still in use in his hospital in Lausanne in 1908, and a modification was still 
in use by his son and successor Louis N icod at the Hospice Orthopedique de 
la Suisse Romande, in 19554. It was applied after m anipulation and relaxing 
baths and the treatm ent was gradual, so that the child had to stay in hospital 
throughout treatm ent. N o publications on the m ethod ever appeared, as he 
died soon after drawing up the heads of a work to be entitled Nouveaux 
moyens de prevenir et de corriger dans I’enfance les dejettements, courbures et 
difformites des pieds, des jambes et des genoux, meme de ceux de naissance 
(New m ethods of preventing and correcting in infancy the twists, curvatures
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Figure 149 Venel’s ‘daytim e appliance’ for spinal curvature, 1789

and deformities of the feet, legs and knees, even those present at birth). Venel 
died early, at the age of 51, in 1791, of phthisis. F o r a time the institute was 
carried on by his brother and his nephew, Pierre-Frederic Jaccard (1768— 
1820), but in 1820 Jaccard’s son-in-law, A ntoine-Paul M artin transferred it 
to Aubonne. His son, Henri M artin  Crinsoz (1842-1914) founded the Hospice 
mentioned above in Lausanne. His successor was Placide N icod (1876-1953) 
in 1927, and Placide was followed by his son, Louis.

To stay with institutes, there were few in Switzerland com pared with other 
countries. One, in Zurich, for ophthalm ic and orthopaedic cases, was founded 
by Joseph K onrad Heinrich Giesker (1808-1858), who had  been Langenbeck’s 
assistant at G ottingen, but he later became an obstetrician. D uring the 1850s, 
Jakob Frey (d. 1883) became enthused by Swedish remedial gymnastics and 
set up a centre for this, also in Z urich5, and after his death a new institute 
was founded by August Liming (1853-1925) and Wilhelm Schulthess (1855— 
1917), who were the authors of a popular Atlas and Outline o f Orthopaedic 
Surgery a t the tu rn  of the century6. Schulthess also wrote on scoliosis7, and 
in 1907 opened the Balgrist Institute or Swiss Remedial and Educational 
Institute for Crippled Children, directed for many years by Richard Scherb 
(1880-1955), the first such in the country. Scherb was one of the very few 
exclusively orthopaedic surgeons in Switzerland of his time and unusual also 
in holding a chair in the subject. Karl Streckeisen (1811-1868), paediatrician
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Figure 150 Venel’s extension bed, ('lit a extension,’ 1789)

at Basel, reviewed the subject of club-foot in 1869s. We recall that wire 
splints were the invention of the Lausanne surgeon, M athias Louis M ayor 
(1775-1847), who also used steel wire and cotton in surgery9.

H von Meyer, of Zurich, described the screw-home locking mechanism of 
the knee in 187310, and this impressed G oodsir in E dinburgh11, who thought 
the menisci helped to ensure this good fit. In 1867, von Meyer published a 
paper on the architecture of spongy bone12 which led, indirectly, to  Julius 
W olff’s historic studies of the relation between form and function. In 
1866 he published a treatise on spinal deformities, postulating mechanical 
imbalance as the cause of scoliosis13.

Theodor Kocher (1841-1917) graduated in Berne in 1865, studied widely 
abroad, and became professor of surgery in Berne in 1872. He was also an 
anatom ist who developed m any useful surgical incisions and approaches; his 
posterolateral or ‘southern’ exposure of the hip is still regarded by many as 
the best14. His chief interest was in thyroid surgery, yet he is now best known 
for his m ethod of reducing shoulder d islocation15, which some have claimed 
goes back to  ancient Egypt (p. 10). It was K ocher who was one of the first to 
designate slipped upper femoral epiphysis as adolescent coxa v a ra16, and he 
was an early reporter of disc prolapse compressing the co rd 17.

K ocher was succeeded in the chair of general surgery in Berne by Fritz 
de Quervain (1868-1940). R ang18 quotes a note by Grey Turner, relating to
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Figure 151 Venel’s club-foot appliance, the sabot de Venel

a visit in 1908, which gives de Quervain some priority in medullary nailing; 
for, experiencing difficulty with a fractured femur, ‘he sent for an old- 
fashioned vulcanite pessary. This he heated and moulded into a sort of 
angulated peg which fitted into the medullary cavities of the bones and 
served to give stability to the fragments.’ He is best know n for his 1895 
description19 of the eponym ous tendon sheath thickening at the radial 
styloid, one of the very few orthopaedic conditions in which one can 
guarantee an  immediate cure for a disabling condition. One wonders how it 
escaped notice before, and what was the natural history of the untreated 
condition. According to G irdlestone20, de Quervain was using the spine of 
the scapula to graft fracture-dislocations of the spine in 1911 and later used 
this for P o tt’s disease, possibly even antedating Hibbs. He certainly wrote 
on the subject in 191721.

Cesar Roux (1857-1934), originally from Lausanne but a Berne graduate 
in 1880, studied in Vienna, Prague and Halle and became K ocher’s assistant 
in 1883, when he began surgical practice in Laussane. In 1890 he became 
extraordinary professor and in 1893 ordinary professor of surgery. Despite 
making advances in orthopaedics, such as his operation for recurrent
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Figure 152 Richard Scherb (1880-1955)

dislocation of the patella by lateral release, medial reefing and medial shift 
of the patellar tendon22, he was always a general surgeon.

Fritz Steinmann (1872-1932), also of Berne, gave an enorm ous impetus to 
the technique of fracture m anagem ent in 1907, when he described nail 
transfixion of bone for the application of skeletal traction23. He had been 
impressed by the bad results shown by the newly invented X-rays and by 
the waste and disability revealed by national insurance schemes. T raction 
offered a com prom ise between to tal im m obilization and the active m ethod 
of Lucas-Cham pionniere (p. 269), but adhesive strapping was difficult to 
m anage and could cause sores and gangrene. He used two nails for the lower 
femur, one inserted from each side but not transfixing the opposite cortex, 
inserted under local or general anaesthesia, or none. This perm itted easy 
access to and observation of the fractured limb, especially if com pound, and 
controlled rotation. A single nail could also be used above the malleoli, 
through the lower hum erus, across a dislocated acrom ioclavicular jo in t or 
in the great trochanter. It was a painless m ethod, allowed early movement, 
tolerated m ore loading than strapping and avoided vascular complications; 
and its rapid acceptance at a time when iatrogenic infection of bone was an 
ever-present fear is a tribute to its value. We m ust remember, however, that 
Codivilla was using os calcis pins two years earlier in connection with his leg- 
lengthening operations (p. 288), and that the K irschner wire was introduced at 
about the same time.

Switzerland has two special claims to our interest. One of these relates to
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its special place in the treatm ent of tuberculosis -  of the skeleton as of the 
lungs -  in its m ountain sanatoria in the pre-streptom ycin days. One thinks 
of Rollier at Leysin. The other, more recent, is the compression m ethod of 
osteosynthesis of fractures, the AO m ethod that began as a w orking-party 
on problem s of internal fixation in the early 1950s and in 1958 became the 
official policy of a group of Swiss surgeons24 who developed special powered 
tools, implants, screws, etc., a m ethod that has gained worldwide popularity 
am ong the mechanically minded but appeals rather less to those who see 
the role of the orthopaedic surgeon as aiding, rather than supplanting, 
biological process. It may be unkind to  quip tha t this beautifully efficient 
and precise technique was w hat one might expect from a nation of watch
m akers (the equipm ent was originally m anufactured in a disused watch 
factory) but older surgeons will recall Hugh Owen Thom as’s bitter remark 
about ‘practitioners too prone to  look upon bones as mere machines, 
possessed of no autom atic repairing quality.’

We ought to mention Hans Debrunner (1889-1974), a Zurich graduate 
influenced by w orking with H erm ann G ocht in Berlin in 1915-24. In Zurich 
he set up an orthopaedic clinic a t the University Hospital, helped found the 
Swiss O rthopaedic Society in 1941, and was President in 1952-5. In 1948 
he became professor of orthopaedic surgery in Basel. He is known for his 
work on club-foot. Also, Eugen Bircher was using ivory as a transplant or 
insert in 188625, and was a pioneer of arthroscopy of the knee jo in t around 
1918-19, when he carried out the first experimental endoscopies in cadavers, 
developing this field alm ost simultaneously with the Japanese26. The subject 
is dealt with m ore fully at p. 575.
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CHAPTER 7

National Histories -  
The Netherlands

M any orthopaedic advances originated in the N etherlands during the 150 
years from the mid 17th century to around 1800, yet little of note emerged 
after that period even though the 19th century saw the flowering of 
orthopaedics in Europe generally.

In 1652, Isaac M innius, a surgeon with some reputation for operating for 
congenital torticollis, was consulted by one Tulp or Tulpius, presumably, an 
instance of the old relationship between surgeon and physician, for the cure 
of a 12-year-old boy. Tulp describes how M innius began by m aking an 
eschar over the muscle with caustic and then divided the muscle over the 
clavicle with a knife ‘from the ear tow ards the th ro a t1’. M innius was the 
first, o r rather the first we have absolute knowledge of, to  do this operation 
and, as Dieffenbach rem arked, secured im m ortality merely by thinking of 
this unconventional procedure, though he added that by placing a skin scar 
over the muscle M innius did everything likely to bring about a recurrence2.

We then have Daniel Florianus, whose operation for neck correction is 
described by Job van M eekren( 1611-1666), a pupil of Tulp, in his posthum ous 
Heel- en Geneeskonstige Aanmerkingen (Amsterdam 1668). M eekren, ‘widely 
renowned surgeon of the City, Adm iralty and Hospital of Am sterdam ’, 
persuaded Florianus to operate on a 14-year-old boy, tied to a chair and 
held down while the tendon, but adroitly, ‘gave such a snap . . .  as if one had 
plucked the string of a musical instrum ent.’ M eekren gives the first known 
illustration of torticollis.

In 1668, Hendrik van Roonhuyse (d. 1672) divided the muscle in a 23-year- 
old patient, ‘and it was our great good fortune that our little knife was rather 
broad and blunt at the back, for otherwise we might easily have damaged 
the windpipe and the artery, which were most plainly to be seen the following 
day, from which it may be sufficiently deduced how dangerous and destructive 
it would be to use caustic and corrosive agents as the above-m entioned Tulp 
asserted, and how cautiously the knife m ust be used and everything kept 
ready for a severe haem orrhage, which could so easily follow3.’ Roonhuyse 
did a similar operation in 1670 on a 16-year-old, but this time he divided
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Figure 153 Job  van M eekren: pathology of torticollis, A m sterdam  1668

the muscle from within outw ards with a sickle-shaped knife which he passed 
under the tendon after raising the skin fold, which sounds very much like 
the first subcutaneous tenotom y.

N one of these surgeons describe deliberate postoperative overcorrection. 
M oreover, at much the same time, Antonius N uck (of the nuciform sac) used 
a head suspension appliance called the torques, though he adm itted a place 
for operation4.

It should be added that it seems very probable that operations had long 
been performed for torticollis (and other deformities) by charlatans, quacks 
and m ountebanks (French saltimbanques, Italian saltimbanci, G erm an Bankel- 
sanger), i.e. those who jum ped on a bench to  shout their wares, before doctors 
dared overcome their fears that convulsions and other disasters might follow 
division of the sinews they had never clearly distinguished from nerves. 
(H ippocrates had warned of the dire consequences of division of the Achilles 
tendon.) The accounts given above stress the anxiety of the operators, 
Valentin refers to  an account, in the diary of an English cleric, the Reverend 
John W ard5, for 1648-79, of how a quack divided three tendons in a child’s 
neck, m aking a small incision with a lancet and elevating the tendon for fear 
of wounding the jugular vein and inserting a knife to divide the tendon 
‘upw ards’ (presumably outwards) with a loud snap. The skin wound was 
trivial and hardly bled. This practitioner did overcorrect, by means of a cap 
bandaged to  the opposite arm pit.
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Figure 154 A ntonius Nuck: the torques to be applied to  the neck for head
suspension, Leiden 1696

Another D utchm an, the famous anatom ist Theodor Kerckring (1640-1693) 
reports how his 6-year-old great-niece was treated for congenital dislocation 
of the hip by a bonesetter, but in vain6.

Hendrik Ulhoorn (1692-1749) is know n for his extension chair, used in the 
treatm ent of spinal curvatures; this had an iron post with a hook over the 
head and traction was over pulleys. He describes this in his translation into 
D utch of Heister’s lnstitutiones Chirurgicae (Amsterdam 1741). Heister (p. 54) 
was one of the early great G erm an surgeons.

A prom inent 17th century figure was Hendrik van Deventer (1651-1724), 
who was born  in Leiden and apprenticed as a goldsmith at the Hague and 
somehow acquired an interest in appliances for deformities. He studied 
pharm acy in G erm any, returned to Holland at Wiewerd in Friesland, and 
practised mainly in obstetrics, in which field the com plications of the narrow 
pelvis led to an interest in skeletal disorders, particularly scoliosis, which he 
treated by suspension from axillary slings. This led to an invitation to 
Copenhagen to treat the two children of King Christian V for rickety 
deformities, and he spent several periods there during 1689-91 and was 
decorated for his orthopaedic appliances7. As he was unqualified and 
successful, the D anish doctors cordially detested him, and when he did 
graduate at G roningen he had to be examined in D utch as he knew no 
Latin. Even when he wanted to move to the Hague, the profession there 
would not recognize his diplom a and he had to settle at nearby Boorburg, 
where he built an orthopaedic institute that attracted many patients from at 
home and abroad, and where he lived from 1709 to his death in 1724.
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Figure 155 Title page of H endrik  U lhoorn ’s translation  into D utch of Lorenz 
H eister’s Institutiones Chirurgicae (Amsterdam, 1755). Heister is the central figure,

U lhoorn  below

M ost of Deventer’s writings were on obstetrics. A purely orthopaedic text 
was published posthum ously, in 1739, which translates as ‘An account of the 
disorders of bones, and especially of rickets, or the English disease8.’ Valentin, 
to whom m ost of this inform ation is due, says that it is doubtful whether 
Deventer actually wrote the text himself; it was handed down by his heirs, 
polished by others, and rem ained a valuable literary property until 1765. 
But an earlier work, the Novum Lumen of 1701, alludes to his superior 
orthopaedic prowess in such terms as, ‘If anyone has one or m ore vertebrae 
displaced, and .. .  the lower part of the body is so paralysed that he is unable 
to move either limb, and if the upper part is hunched and misshapen, I 
reduce the vertebrae and by restoring to  the nervous fluid its freedom of 
circulation I also restore the ability to walk.’
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Figure 156 H endrik van D eventer (1651-1724)

He was canny as well as self-important, stipulating prior paym ent for 
treatm ent of a wide range of conditions including wry-neck, scoliosis, 
dislocated hip, club-feet, knock-knee and bow-legs. Like many skilled 
practitioners of the day, he also wanted to keep it all in the family, ‘I keep 
secret for my own children ...  the knowledge of certain chemical preparations, 
as well as of m anipulations to  eliminate all kinds of physical malformities, 
reliably, without risk, gradually and rapidly.’ He is careful to stress tha t the 
appliances must be bent to fit the knees and ankles, must apply pressure 
where needful and nowhere else, tha t the pressure should be adjustable and 
not excessive, and that treatm ent must be uninterrupted until the limb is 
straight. Deventer was probably as skilful as he claims, and one aspect of 
this is that he made plaster casts of his patients’ limbs before and after 
treatm ent to dem onstrate his success, a form of visual record in the days 
before photography in which he was a precursor of Venel. There ought to 
have been no doubt that he was the founder of scientific orthopaedics in 
Holland; but this was not the case because he left few records or publications, 
kept his m ethods secret and founded no school. Even the D utch literature 
of the late 19th century makes little reference to him.

Pieter Camper (1722-1789) was professor of medicine in Amsterdam, an 
anthropologist and anatom ist who described his eponym ous fascia and, 
probably, the olecranon bursa, and wrote a famous dissertation on shoe- 
induced deformities in 17819. The first paragraph reads as if written by Swift,
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‘This little treatise originated in a jest . . .  I wished to prove to  my pupils .. .  
that the m ost trifling m atter, were it bu t a shoe, might become interesting if 
discussed by one able to speak with entire knowledge of both causes and 
results.’ In this work, which made static foot deformities a fit and respectable 
subject for doctors to discuss and rescued them from the chiropodists, he 
refers to  his dissections of club-feet, which had convinced him of the 
impossibility of complete correction, and blamed ‘lack of room  in the wom b’ 
for this deformity, one of many who were to take this view. He regarded 
deform ation of the calcaneus and talus as prim ary, resulting in the forefoot 
being draw n in by the tibialis anterior and posterior, with loss of power in 
the peronei, ‘so tha t the talus is even more twisted and turned outwards; but 
this is not all, for the calcaneum  itself becomes crooked and is bent completely 
by the small flexor muscle and the abductor muscle of the great toe, and the 
Achilles tendon likewise loses its action.’ Cam per also made a contribution 
to geographic pathology when he noted tha t congenital dislocation of the 
hip was particularly com m on in certain parts of Holland, especially in young 
girls and irrespective of social status, ‘so tha t this affliction cannot be ascribed 
to lack of either care or remedies.’

In 1851, Antonius Mathysen (1805-1878), a D utch military surgeon* 
invented the plaster of Paris bandage, which, after heated debate for and 
against, was to  transform  orthopaedic practice. This is discussed at length 
elsewhere (p. 568).

The N etherlands O rthopaedic Association was founded in Amsterdam in 
1898. P latt says that the story of D utch orthopaedics in the first 30 years of 
the 20th century is simply tha t of Murk Jansen (1867-1935), an inspiring 
multilingual polym ath who fought for the recognition of the discipline. His 
views of certain errors in embryogenesis as the cause of congenital deformities 
are not now accepted, but he did valuable work on bone growth and form 
and paved the way to  the reputation of the Anna Kliniek and the Wilhelmina 
Hospital Clinic in Am sterdam  as orthopaedic centres of excellence.

A nother pioneer was Guillaume Franciscus Joseph Marie Bar (1905-1968), 
who trained as a general surgeon but was invited in 1935 to build and direct 
the St M aartenskliniek in Nijmegen for the treatm ent of the handicapped, 
this at a time when there was no D utch university with a chair or even a 
separate departm ent for orthopaedics, and when there was little or no 
training. This was then only the second such institute in the country. N or 
m ust we forget Cornelius Pieter Van Nes (1897-1965), head of the Annakliniek 
from 1935 to  1952, who specialized in traum atology and reconstructive 
surgery, and whose expertise in osteosynthesis brought him patients from 
all over Europe. His ‘turn-up plasty’ for lower limb tum ours was a tour de 
force.

Jan Derk Mulder (1907 1968) directed the Annakliniek at Leiden from

* M athysen is variously described as D utch o r Belgian; but he was actually born  in 
Budel in the N etherlands before the emergence of Belgium as an independent country, 
and his birthplace rem ained in H olland. T hough he w orked across the frontiers, and 
may perhaps best be described as Flemish, he was technically a D utch citizen.
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Figure 157 Willem M urk Jansen (1867-1935)

1952, becoming professor there in 1967, largely responsible for the develop
ment of orthopaedic surgery at a difficult time for this discipline in Holland. 
He was President of the D utch Association in 1949-52.
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CHAPTER 8

National Histories — 
Belgium*

Belgian orthopaedics displays two influences. As in France, it was to some 
extent traditionally associated with paediatrics and paediatric surgery, the 
chair in which was held by Jules Lorthioir (1864-1931) at the Saint Pierre 
H ospital in Brussels. Thus, in 1911 he reported eight cases of pantalar fusion 
for paralysis by removing, denuding and replacing the bone1. Lorth io ir’s 
son, Paul, played an im portant part in the affairs of SIC O T and his father’s 
successor, Adolphe Maffei (1872-1945), also prom inent in SICOT, died in 
Belsen during the occupation. O n the other hand, there was a vigorous 
school interested in fracture m anagem ent, which will be discussed later.

We should perhaps begin with the Professor Baron Seutin2 (1793-1865). 
Growing up at Nivelles in a country under N apoleonic dom ination, he opted 
for medical studies to avoid conscription and was attached to the Hopital 
Saint Pierre, but was eventually designated as a m ilitary surgeon after 
exam ination by Baron Larrey, cared for the wounded at D resden and 
Leipzig, was taken prisoner, returned to the m ilitary hospital in Brussels in 
1814 and organized several of the am bulance services for the wounded at 
W aterloo. In 1822, he founded the Societe des Sciences Medicales et Naturelles 
of Brussels, to which he devoted much time and money and which endured 
for over a century. In 1824, he became director of the St Pierre and instructor 
in operative surgery and obstetrics, renouncing private practice after usefully 
marrying an heiress. He was active surgically in the 1830 Revolution and 
became medical director of the Belgian Army and attended the siege of 
Antwerp.

Seutin’s claim to fame lies in his introduction, in 1835, of a m ethod of 
treating fractures inspired by chance. He found a goat with a broken leg 
next to the establishm ent of a woman who starched linen; and it occurred

*1 am greatly indebted to  Professor M aurice H insenkam p and the late D r V ander 
Elst for much of this m aterial.
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Figure 158 Paul L orthioir

to him (as it had occurred to  others for 2000 years) to use starch-paste to 
impregnate his bandage, so creating the methode amovo-inamovible (remov
able-irremovable), i.e. a stiff bandage which could be incised to expose the 
fracture the next day and yet have its rigidity restored to allow crutch 
am bulation. This he claimed as original; adm irers spoke of genius; yet we 
have seen tha t similar bandages go back to Larrey, Cheselden, even 
H ippocrates. In 1840, he published a book on his method, followed by a 
second volume with 114 figures describing the invention as ‘a great victory 
for the whole of hum anity’, and made a grand tour to prom ote its advantages, 
taking him, via Langenbeck in Berlin, to Poland and Petrograd, thence to 
the Army of the Caucasus engaged in the Crim ean W ar (did he influence 
Pirogoff tow ards closed methods?) and home by Turkey, Greece, Italy and 
France. In Brussels, at a medical banquet, he was awarded a medal with his 
portrait on one side, and on the other, ‘To the au thor of the methode amovo- 
inamovible, from Medicine and H um anity’. A second celebrity tou r followed 
through France, Portugal, Spain and N orth  Africa, from which he returned 
to become a baron in his own country and holder of a clutch of honours 
from most of Europe. It is always convenient when personal vanity coincides 
with the honour of one’s country.

Seutin boasted that his m ethod required only starch and bandages, no 
egg-white or whalebone like that of Larrey and others. It provided gentle 
uniform splintage and compression, immobilized the fracture and prevented 
oedema, and could be removed and reapplied like no bandage before, saving
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Figure 159 Adolphe Maffei (1872-1945)

m any limbs from am putation. Velpeau may have m ade counterclaims; but 
his bandage was a mere counterfeit and published later, and anyway he used 
dextrin. Velpeau’s graceful retraction in no way mollified Seutin, who also 
polemicized against Malgaigne.

Vain as he was, Seutin was nevertheless a perfectionist in m atters of 
hospital hygiene and treatm ent and the virtues of his m ethod cannot be 
refuted. M oreover -  a hit at Lister -  there was no need ‘to saturate the air 
with so-called disinfectants under the pretext of destroying microscopic 
organisms fashionably attribu ted  with a noxious influence that was certainly 
contestable.’ This more than a decade after Pasteur’s discoveries! Still, he 
prom oted conservation over am putation, practised subperiosteal resections 
and excised the fractured femoral head. He became a m ember of the Senate, 
organized homes for the sick, and left his money to hospitals and bursaries 
and his heart to  his birthplace. Even so, Seutin is now alm ost entirely 
forgotten, ff we resurrect him here a t length, it is to show that surgical hype 
is not a new phenom enon, and because it seems probable tha t he helped to 
foster the closed treatm ent of wounds and the evolution of the plaster 
bandage.

We now come to an undeniably very great figure, tha t of Albin L am botte  
(1866-1955)3,4. Lam botte was influenced by his father, who was professor 
of com parative anatom y in Brussels, but more by his bro ther Elie, who was 
chief of surgery at the Schaerbeek H ospital in the Brussels suburbs. Elie was 
an indisputable genius, the first to  operate for gastric ulcer, the second to
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Figure 160 Baron Seutin (1793-1865)

perform cholecystectomy, and Albin was an intern in his departm ent. Elie 
died at 32, but had already operated on leg fractures. Albin soon became 
head of surgery at Antwerp, where, in 1894, he began his series of gastric 
resections, laminectomies, posterior roo t sections and craniotomies; the date 
indicates how formidable this undertaking was. He was, however, destined 
to shine m ost brightly in bone surgery, which he attacked with immense 
energy from around 1900, reporting in 1907 on the operative treatm ent of 
185 fractures. In 1907 he wrote, ‘My aim is primarily to study bony suture, 
or to be m ore precise, osteosynthesis5.’ It was Lam botte who created the 
name, the technique and the instrum ents for this procedure. He reinvented 
the external fixator and devised bone-clamps, rugines, metal prostheses and 
a great variety of plates and screws. These he modelled in wood and sent to 
the surgical workshops in Paris (he also constructed the m ost beautiful 
violins and cellos). He (and Delbet in Paris) screwed the fractured femoral 
neck in 1899 and in 1908 presented 35 operated femoral fractures completely 
recovered. In 1928 he described the operative m anagem ent of the injured 
hand; the pinning of Bennett’s fracture, cerclage for phalangeal fractures and 
m edullary nailing of phalangeal fractures through the articular cartilage of 
the head6. These procedures all illustrated at pp. 592 and 593.

In the early days (as now), infection was the great hazard of bone 
operations. Lam botte succeeded by an absolute no-touch technique, never 
using an instrum ent m ore than once w ithout resterilization, never soiling his 
immaculate white gloves with a drop of blood. The source of infection, he
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Figure 161 Albin Lam botte (1866-1955)

wrote, was an operation poorly and infrequently performed by a hesitant 
surgeon groping in the depths of the wound. Asepsis m eant making an 
operation a short and m athem atically conceived procedure. N o surgeon 
should operate w ithout special training, proper technique and equipm ent, in 
purpose-designed institutions to which the patients were adm itted from the 
time of injury.

Despite violent opposition, he gained disciples -  Tuffier in Paris, A rbuthnot 
Lane in England; and in 1913—14 he operated in Paris and Lyons for the 
benefit of the International Surgical Congress. His 70th birthday in Antwerp 
was attended by Leriche, Sauerbruch, Albee, Hey Groves, Putti, Tavernier 
and m any others, and Leriche recalled how, as a young assistant a t Lyons 
in 1913, he had been overcome by Lam botte’s skill. 'They’d saved a difficult 
leg for you, in seven or eight fragments. You were on a strange ground, 
surrounded by experienced surgeons m ore given to criticism than  adm iration. 
Calmly, w ithout apparent effort, w ithout in the least soiling your white 
gloves, you magnificently assembled the diaphyseal jig-saw.’ Leriche had 
then mentioned to Poncet that Lam botte was about to operate again, on an 
even more difficult case. ‘How very unwise,’ said Poncet, ‘W hen one has 
once brought off a difficult feat in public, it's wiser not to start again,’ and 
declined to watch. Leriche duly reported that the second operation had been 
even m ore successful. ‘Well then,’ replied Poncet, ‘this Lam botte is more
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than skilful, he’s lucky!’ Perhaps the best tribute a surgeon can receive. Now, 
in 1935, Leriche, himself a professor, was to say to his face, ‘I wonder whether 
M onsieur Lam botte, so m odest and reserved, has ever fully appreciated the 
profound influence he has exerted on the surgeons who were young around 
1910.’

A nother sign of a good clinician was his hatred of adm inistrators. When 
adm onished to economy, he sewed up his private patients with the string 
they used to fasten their documents. He was a rounded, civilized man, an 
inspiration to his juniors, founder-m em ber and first president of the Belgian 
O rthopaedic Society. Far from being rivals, he and Lane share the renown 
for introducing the operative fixation of fractures: Lane’s O pera tive  T rea tm en t 
o f  F rac tu res  appeared in 1905 and L am botte’s U in te rven tio n  opera to ire  dans 
les fra c tu re s  in 1907, but both had been working steadily on the subject since 
the 1890s.

L am botte’s pupil, Jean Verbrugge (1896-1964), a Brussels graduate of 
1921, held a M ayo Clinic fellowship in 1922-3 and spent 1925 with Putti in 
Bologna and Leriche in Strasbourg. He then settled in Antwerp with 
Lam botte, perfecting his techniques and applying them to paediatric o rtho
paedics. He was interested for a time in the use of the magnesium alloys7. 
In 1946 he became P ro fessor O rdinaire en O rthopedie  e t P h ysio th era p ie  at 
G hent, thought he still lived and worked in Antwerp. He m aintained a link 
with London’s Royal N ational O rthopaedic H ospital for the training of 
jun io r surgeons from Europe. V ander Elst has left an exquisite personal 
portrait of this delightful m an8.

Robert Danis (1880-1962) was born in T ournai and qualified in 19049. He 
at once attacked the then form idable problem s of thoracic and vascular 
surgery and cancer of the breast. He was a prolific innovator in many fields: 
vascular, thoracic, portocaval surgery, spinal anaesthesia. In 1921 he became 
professor of surgery in Brussels. Dissatisfied with the available instrum ents 
and techniques, he invented his own, studied the metallurgical aspects of 
internal fixation, and enunciated two main principles; axial compression and 
the prim ary healing of fractures w ithout external or internal callus. His great 
work, T heorie  e t P ra tiq u e  de VO steosynthe.se, appeared in Paris (Libraires de 
l’Academie de Medecine) in 1949. In all this, of course, he was a disciple of 
Lam botte, whose work he desired to emulate, aiming to combine biology 
with mechanics, to develop atraum atic surgery and the ‘prim ary suture’ of 
bone, so as to allow immediate movement of adjacent joints, complete 
anatom ic restoration and direct union w ithout visible callus. ‘If the adjacent 
joints are immobilized with a cast following internal fixation, the main benefit 
of the operation is lost’, an opinion vigorously endorsed by George Perkins 
later in London. He even advocated internal fixation for fractures w ithout 
separation if a cast would otherwise be necessary. There was no place for 
external callus in fractures so treated by soudure au togene  (internal welding), 
for such callus should be regarded as essentially pathological, could ham per 
forearm rotation and was to be eliminated by osteosynthesis. The material 
used had to be biochemically and electrically inert; internal fixation must 
m aintain absolute rigidity of the fragments and compress them along their 
main axes. To secure this he invented wire-guides, tighteners, saws, screws,
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extractors, the single and double coaptor. The initiation of the AO movement 
in Switzerland in 1958 was largely due to the impression created by Danis.

An endearing man, he used to say to his pupils, ‘Son, you can spit in the 
peritoneum , it will get better with drainage. Irrigate and clean a cranial 
wound and it will recover. As for bones, don’t touch them; you’re too young.’ 
He taught them  to treat ankle fractures by immediate splintage with reduction 
the next day; but when he himself fell in the street and crawled to  his 
departm ent and was given this timid advice, his response was: ‘Y ou’re mad! 
Haven’t you ever heard of Lucas-Cham pionniere? Put on a Velpeau bandage.’ 
He organized a bone-bank a t a time when this was illegal in Belgium and 
used his retirem ent for painting and musical com position and performance.

Pierre Lacroix (1910-1971), of Louvain, was chief of orthopaedic surgery 
at the St Pierre University H ospital in that city and engaged in a long 
program m e of research, summed up in his book, The Organisation o f  Bone, 
of 1949, which reviews the microphysiology of norm al, diseased and ageing 
bone.

In 1943, Robert Soeur, despite war difficulties, inserted the first medullary
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Figure 163 Jean Delchef (1882-1962)

nail to be used in Belgium and was able to  report 74 cases in 194610-11. 
After W orld W ar II, Edouard Vander Elst was a valiant orthopaedic historian 
and edited the proceedings of SIC O T for many years, as well as the history 
of SICO T itself12. Jean Delchef was a father figure in Belgian orthopaedics, 
a great teacher (though he held no academic post), a founder of the Belgian 
O rthopaedic Society in 1920, and the first Secretary-General of SICOT, 
which he nursed for its first 25 years.
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CHAPTER 9

National Histories -  
Scandinavia

‘The lame can ride a horse as well as any m an, the handless can drive a 
herd’. These lines were written a thousand years ago in Iceland when in 
southern Europe the handicapped were abandoned to the wolves1. The 
handicapped were even given their chance in war. There is a figure of a 
double arm  am putee springing from a boat to invade Britain. Bertelsen and 
Snorrason2 tell us of Ivar the Boneless, who evidently had osteogenesis 
imperfecta, for he had blue eyes and brittle bones; yet he was carried into 
battle on a shield when, in the 9th century, he campaigned against the 
English in N orthum berland, and drew a bow easily ‘though he had only 
gristle in his limbs where o ther men had bones’. (When he caught King Ella, 
he made an ‘eagle’ of his back, dividing the ribs near the sternum  and bending 
the chest-wall back on either side to make a pair of wings. This was also a 
Rom an atrocity.)

‘King Inge, who later ruled the southern part of Norway, suffered from 
ill-health as long as he lived; his back was severely curved, one leg was 
shorter than the other, and it had wasted so much that he walked with 
difficulty.’ This was evidently poliomyelitis, as he also had a prom inence on 
his loin and another on the chest, evidence of a paralytic scoliosis. Sometimes 
a nickname gives the diagnosis: Torolf Bent-Foot, Torstein O x-Foot or 
T orb j^rn  H orn-H oof, all presum ably cases of congenital club-foot. Nam es 
such as C atback, Prow-Chest and Crooked-Leg suggest rickety deformities.

There was also tuberculosis, as evidenced by findings in early skeletons, 
though this was very late in reaching Iceland. Leprosy came to  the N ordic 
countries with the Vikings and is often mentioned in the Icelandic sagas. 
Exposure of defective infants was acceptable as late as the 13th century, 
though under the influence of C hristianity the indications became restricted 
to monsters.

Feet and legs were lost in war, from leprosy or ergotism, or as punishment. 
A sword might be called Foot-Biter. Survivors were nicknam ed W ood-Leg, 
W ood-Foot or Beech-Foot, evidence of the existence of artificial limbs from
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Figure 164 O lav Trygvason springing out of boat, ready for battle despite two 
am putated  arm s (Bertelsen, A. and Snorrason, M. D. [1972], Clinical Orthopaedics 

and Related Research, 89, 23)

at least the 9th century AD. W ounds were sutured with silk or catgut unless 
they were irreparable, as when an axe split a m an in two. The Eyrbegga 
Saga tells of T orodd Torbrandson, wounded in the nape of the neck with 
an arrow  through to the tongue; the arrow -head was removed but he was 
never able to bend his head again3. The sagas abound with such stories; as 
in the Iliad, the writings show that arm y leaders were also expected to act 
as surgeons.

For m ost of this historical m aterial we are indebted to the late Arne 
Bertelsen (1910-1971), professor and orthopaedic surgeon a t the Copenhagen 
Rigshospitalet. Bertelsen wrote a fascinating paper with N orm an Capener, 
of Exeter, England on Fingers, Compensation and King Canute4'. Canute, 
King of England, D enm ark and Norway, established a code of mediaeval 
Latin/Anglo-Saxon laws which included a table of com pensation for injuries, 
reckoned in schillings or solidos. The maximum com pensation, 100 schillings, 
was for death or a broken neck with tetraplegia. O f digital am putations, a 
thum b was worth 30, the index (demonstrarius) 15, the middle finger 
(impudicus, for reasons not to be discussed here) 12, the ring finger (annularis) 
18 and the little finger (auricularis, the ear-picker) 9. There is an extraordinary 
equivalence here to m odern British pension scales for war injuries. These 
had been adopted almost verbatim  from Alfred the G reat (848-900), and by
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Alfred from Aethelbert, first Anglo-Danish king of K ent (d.616), and he had 
them  from the Salic F ranks, his m other having been a M erovingian. At 507- 
511 a hand or foot was reckoned at 100 shillings and an index (now 
Sagittarius) at 35. Incidentally, M ontaigne5 tells us that, in Rom an times, a 
m an might attem pt to avoid military service by cutting off a thum b; hence 
the word poltroon  (pollex truncus) for a coward. Vanquished enemies might 
have their thum bs am putated to make them incapable of handling oars or 
weapons.

Let us come to m odern times.

SWEDEN

In 1827, Nils Akerman (1777-1850) opened an orthopaedic institute in 
Stockholm  called the Josephinska O rthopaediska Institutet after the Crown 
Princess and later wrote its history6. It was Akerm an who really introduced 
systematic orthopaedics into Sweden. In 1847 he transferred his institute 
to Carl Herman Satherberg (1812-1897), who concentrated on remedial 
gym nastics7, a field which flourished at this time in Sweden, under the 
influence of the school founded by Pehr Henrik Ling (1776-1839)8. Ling, of 
Lund University, started as a teacher of fencing and gymnastics and then 
applied these to therapy; he was not a doctor, and not popular with the 
doctors, but persuaded the authorities to allow him to found an institute, 
the Royal C entral Institute of Gymnastics, in 1813. Ling developed what 
Valentin calls a rational science of calisthenics based on ancient Greek 
m ethods tha t had a worldwide influence9.

In the mid century the institute was directed by Lars Gabriel Branting 
(1779-1881) and a centennial report appeared in 191310. The strict Swedish 
system prescribed only free exercises, sometimes resisted by other gymnasts 
or apparatus, and seems to  have had alm ost a masonic flavour, for there 
was a secret numerical code or gymnastic form ula known only to  adepts. 
The system was introduced into other countries, notably G erm any, America 
and England and, like bonesetting, its m anagem ent became the preserve of 
certain families: the Cyriaxes, of G erm an origin, and the Kellgrens, originally 
Swedish but later transferred to E ngland11. Some of the descendants of these 
families acquired a reputation for what has been term ed (by themselves) 
‘medical orthopaedics’.

One gains the im pression tha t Swedish gymnastics was a self-perpetuating, 
closed and comprehensive system like M arxism  or psychoanalysis in which 
heterodoxy was not tolerated. Like the latter, the exercises were conducted 
on a one-to-one basis with a physician or instructor and only one patient 
could be treated at a time. So it was an advance when Jonas Zander (1835— 
1920) in Stockholm  constructed batteries of appliances activated either by 
the patients themselves or by electric m otors to allow passive and resisted 
exercises, focussed on individual muscles or muscle groups. Such machines 
were much used for rehabilitation of the wounded in W orld W ar I 12, but 
were in no way as useful as purposeful active movements. These medico- 
mechanical institutes became fashionable, if only as a way of losing weight;
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they provided the equivalent of m odern weight-training.
The pattern  of orthopaedic services in Sweden was pioneered by Patrik 

Haglund (1870-1937), who had been a pupil of Hoffa in Berlin (p. 192) and 
became the first professor of orthopaedics in Sweden in 1913, with a clinical 
base at the K arolinska Institute. F o r a long time he was the only academic 
teacher of orthopaedics in the country. Perhaps this was why, initially, 
Scandinavian orthopaedics developed along G erm an lines, with institutions 
for the care and training of cripples and the supply of appliances and artificial 
limbs. Like too m any orthopaedic pioneers, H aglund achieved his am bition 
of a new and specialized orthopaedic unit only when he was due to retire, 
a t the age of 65 in 1935. He wrote, in G erm an, The Principles o f  Orthopaedics 
and for m any years worked virtually singlehanded, in dismal premises. 
Certainly, m ost cases of congenital dislocation of the hip in the country were 
referred to him, and this led to the expertise manifested in this field by his 
pupil, Erik Severin. In 1941, Severin analysed 454 hips treated over 20 years 
and showed that, while the functional results might be better than the X-ray 
appearances suggested, late deterioration was com m on13.

Henning Waldenstrom (1877-1972) succeeded H aglund in the chair in 
1936, but ran the new institute for only a short time, until 1942, for reasons 
of age. It seems clear tha t he had recognized juvenile osteochondritis of the 
hip independently of Legg, Calve and Perthes, and at alm ost exactly the 
same time in 1909; nevertheless, he did not describe it under the name of

Figure 165 Patrick H aglund (1870-1937)
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Figure 166 H enning W aldenstrom  (1877-1971)

coxa plana until 192014. He was more surgically oriented than H aglund and 
urged use of the term ‘orthopaedic surgery’ rather than plain ‘orthopaedics’ -  
a  change not officially accepted for m any years -  and visited military hospitals 
in England and France in W orld W ar I to gain experience.

In 1922, Sven Johansson (1880-1959) in Stockholm described osteochon
dritis of the patella15, as he thought for the first time; but, as usual with such 
claims, he was wrong, for the Norwegian, Sinding-Larsen (1866-1930) had 
given an account in the previous year16. In 1932 Johansson, who was 
interested in the metallurgical aspects of fracture fixation, did very nearly 
bring off a first when he described blind nailing of the femoral neck with the 
three-flanged nail that Sm ith-Petersen had been inserting under direct vision 
since 1925 and first reported in 1931. Johansson placed it over a guide-wire 
under X-ray co n tro l17. It was not quite a first because W estcott in Virginia 
had made a prelim inary report of the same technique earlier in tha t same 
year18.

Carl Hirsch (1913-1973) graduated at the K arolinska in 1944 and became 
head of orthopaedics a t U ppsala in 1957 and professor there in 1957. In 
1960 he moved to the orthopaedic chair a t G oteborg  and in 1969 to that at 
the Karolinska. He had studied under Langenskiold in Helsinki in 1946, and 
with Seddon and Trueta in Oxford in 1948 and with Joseph Barr in Boston 
in the same year. He had a special interest in the biomechanics of the hip 
and spine and had his own laboratory. He published over 200 papers and 
presided over the Scandinavian O rthopaedic Association from 1963 to  1966.
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In the 1930s, Svante Orell m ade a series of studies on autogenous bone 
grafts, interesting then but not of m uch current im portance, which are 
described at p. 550. He was also interested in recurrent dislocation of the 
shoulder19.

Ivar Palmer (b. 1897), a Stockholm  graduate of 1923, was a resident at the 
Serafimer Hospital, then part of the K arolinska, and, after service elsewhere 
in Sweden, became senior staff m ember of the surgical division of the 
Sabbatsberg Hospital in Stockholm, where he wrote his famous thesis20 on 
knee ligament injuries. F rom  1939 to 1942 he was chief of traum a and 
military surgery in the newly reopened K arolinska, until 1947 he was chief 
of surgery at the Sabbatsberg Hospital, and was then chief at the new 
Southern H ospital of Stockholm  until retirem ent in 1962.

His book21 discusses injuries of the menisci and of the cruciate and 
other ligaments and their repair (including meniscus resuture). He devised 
instrum ents for cruciate repair and m ethods of dealing with torn  collateral 
ligaments. He vigorously contested the idea, current in 1938, that few 
surgeons knew much about anterior cruciate injuries, how to diagnose or 
repair them; he was right. Galen had described the ligam ent22. In England, 
Battle in 189823 and M ayo Robson in 190024 had described satisfactory 
repair of the anterior or both cruciate ligaments, and Hey Groves in Bristol 
had reported similarly in 191725 and 191926. Groves had detached a fascial 
strip from the iliotibial band and directed it through a tunnel in the lateral 
femoral condyle through the old course of the dam aged ligament. Alwyn 
Smith reported a similar procedure in the British Journal of Surgery in 
191827, while in 1936 and 1939 Willis Campbell in Tennessee described the 
triad  of torn  medial meniscus, tibial collateral ligament and anterior cruciate 
and their repair28-29.

In 1948, Knut Lindblom. at the Karolinska, reported his technique of direct 
injection of the lum bar intervertebral discs with radio-opaque dye which 
both reproduced the sym ptom s if done at the lesional level and showed the 
nature of the rup tu re30. The fact that this could be done fairly simply made 
it possible for others to proceed to chym opapain injection later.

In the 1950s and 60s, Severin continued his thoughtful work on congenital 
hip dislocation, illum inating its pathology by arthrography and showing that 
soft tissue obstructions to concentric reduction in the depths of the acetabulum  
could be worn down by splintage and activity.

We should also refer to the work of G oran  Bauer on radioactive isotopes, 
of Bo Nilsson on bone metabolism, of Alf Nachem son on low back pain and 
of Bertil Stener on orthopaedic oncology. The first thesis on osteogenesis 
imperfecta was published in 1788 by a Swedish arm y surgeon, Olaus Jacob 
Ekman, who called it ‘congenital osteom alacia’ and traced it as a hereditary 
condition through three generations31. Ekm an expressed definite eugenic 
views, ‘Since there is no reason to  believe that the girl just m entioned will 
ever marry, let us hope tha t this family of poor wretches will die with her!’ 
The condition was also described, as ‘osteopsathyrosis’, by Lobstein, professor 
of pathological anatom y at Strasbourg, 50 years la ter32.

Finally, Swedes made im portant contributions to our understanding of 
poliomyelitis which will be dealt with a little later.
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NORWAY

An orthopaedic institute was opened in Lillehammer by a Gunder Kjoelstad 
(1794-1860) in 1836, transferred to Christiana (Oslo) in 1844 and to  Eidsvold 
in 1857. His assistant, August Tidemand, founded his own establishm ent in 
the capital in 1837. But the real founding father of orthopaedics was Ivar 
Alvik (1905-1971). He began as a general surgeon (there were no others), 
spent W orld W ar II in Sweden, and returned to N orw ay as initially the only 
orthopaedic surgeon in the country and worked in tuberculosis hospitals. 
He then trained in orthopaedic surgery in England and New York and 
became professor at Sophies M inde, the institute for crippled children 
founded by Queen Sophie (of Norway and Sweden). This he turned into a 
m odern orthopaedic hospital, with workshops, bioengineering laboratories, 
prosthetic departm ents and physiotherapy. This led a drive to stimulate the 
form ation of orthopaedic departm ents in general hospitals. Alvik was a 
founder of the N ordic O rthopaedic Association (q.v.)

We have m entioned Sinding Larsen, who was director of a long-stay 
seaside hospital treating mainly skeletal tuberculosis at Frederiksven and 
became director of the Rikshospitalet in Oslo in 1911. The name of Biilow- 
Hansen (1861-1938) is linked with the treatm ent of congenital hip dislocation 
and poliomyelitis.

DENMARK

In the 17th century, Niels Stensen, or Nicolaus Steno (1638-1686), of 
Copenhagen, pondered on the contraction of muscles, criticizing the conven
tional view that this was due to  an influx of anim al spirits and showing that 
contraction could occur in isolated muscle tissue by stim ulating either its 
nerve or the muscle directly. He recognized that each muscle unit had a 
certain potential contractility, and that the power of muscle was the sum of 
the action of its fibrils33-34. Stensen died at 38, after quitting science for the 
Church. In the 18th century, a celebrated anatom ist, Jakob Benignus Winslow 
(1669-1760) published in 1733 his great Exposition anatomique de la structure 
du corps humain, which was a standard  anatom ical text for a century. He 
described the bursae, subscribed to the glandular theory of synovial function 
and wrote widely on m atters of orthopaedic interest.

As in Sweden, early developments in m odern times rested on the shoulders 
of a very few individuals. These included Poul Guildal (1882-1950), a key 
figure, closely involved in the development of D anish orthopaedics, who 
organized the Copenhagen O rthopaedic Hospital, with his pupil, Sven Kiaer, 
and P G K Bentzon at Aarhus, succeeded by Thomasen. Guildal was a pupil 
of H erm an Slomann who founded a private orthopaedic clinic in Copenhagen 
in 1901, the first true clinic in Scandinavia. There had been ‘institutes’ before 
this. In 1834, Johannes Peter Langgaard, a layman, had founded one at 
Store T uborg near the capital which will be found in Hoffa’s list of the more 
im portant centres of the first half of the century (p. 193). Johann Christian 
August Bock (1813-1879) was a regular doctor who studied with Dieffenbach
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in Berlin and started his own centre in Copenhagen in 1847; he translated 
Dieffenbach’s Operative Surgery into D anish and became a professor and 
C ourt physician, but later lapsed into trade and politics.

Knud Jansen (1913-1983) was essentially a team m an, favouring collabor
ation between every discipline for the benefit of the disabled. He was 
chairm an of the D anish O rthopaedic Association and the D anish Society for 
O rthopaedic Surgery, Secretary-General of the Scandinavian O rthopaedic 
Association, editor of Acta Orthopaedica Scandinavica from 1968, a prom inent 
m ember of SIC O T {q.v.) and of W orld O rthopaedic Concern, and founder 
of the International Society for Prosthetics and O rthotics, and its President 
from 1970 to 1977.

Arne Bertelsen (1910-1971) occupied the first chair of orthopaedic surgery 
in D enm ark in Copenhagen in 1957. He had graduated in 1935 and became 
an anatom ist and pathologist at Aarhus. He then moved to Copenhagen for 
surgical training, and in 1945 became chief of the University Hospital 
Polyclinic. In 1945-7 he m ade an orthopaedic study tour of Sweden, the 
U K, USA and C anada, and in 1952 became chief of one of the two 
departm ents at the O rthopaedic Hospital in Copenhagen (the other was first 
under Sven K iaer and then H jalm ar Larsen). In 1968 he moved to the 
University Hospital. He urged and achieved the building of country-wide 
orthopaedic and accident units, pursued plastic and hand surgery, was 
president of the D anish O rthopaedic Association in 1954-6, and was involved 
in the care of cripples, nationally and internationally.

Holger Werfel Scheuermann (1877-1960) was interested in both orthopaed
ics and radiology, but eventually became chief of radiology at the Copenhagen 
Cripples’ H ospital and the leading Danish radiologist. He described adolesc
ent kyphosis in 1921 as a pubertal lesion much com m oner in males, due to 
epiphyseal lesions as part of an osteochondritis, totally unam enable to 
treatm ent35. The first m ajor clinical and experimental study of fluorosis of 
bones and ligaments was published in 1932 by M ille r and G udjonsson from 
the radiology departm ent of the Copenhagen State H ospital36. This was an 
accidental discovery in cryolite workers being examined for silicosis. In 1949, 
Seedorf published a massive study of osteogenesis imperfecta, its clinical 
features and heredity, based on 55 families comprising 180 affected mem
bers37. Fairly recent Copenhagen orthopaedic surgeons know n personally 
to the present writer include Arne Bertelsen, now deceased, Hjalmar Larsen 
and Johannes Mortens. These, with others, also undertook the periodic 
supervision of orthopaedic services in Greenland.

As in other fields, it was convenient for the small populations of the N ordic 
countries to act together in orthopaedics. In 1919 there were only some 25 
orthopaedic surgeons for the whole of Scandinavia with a population of 18 
million, and in that year there was founded in G oteborg the Nordisk 
Ortopedisk Forening (Nordic O rthopaedic Association) for the social care 
of cripples under the impetus of Slomann from D enm ark and with Haglund 
as first president and Johansson as first secretary. Gradually, the orthopae
dists took over fracture care from the general surgeons. The association was 
inactive in W orld W ar II, but grew rapidly thereafter and at its 50th 
anniversary in 1959 had 232 members. At first, orthopaedic papers were
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published by the Scandinavian Surgical Society, but in 1930, at a meeting 
of eleven Scandinavian orthopaedists, H aglund of Stockholm  and Bentzon 
of D enm ark (Aarhus) proposed a new publication, the Acta Orthopaedica 
Scandinavica, privately financed by the eleven founders. In 1947 the chief 
editor was Professor Sten Friberg, succeeded by K nud Jansen and then by 
G oran  Bauer.

The Swedish O rthopaedic Association was founded in 1944 on the stimulus 
of Sophus von Rosen, of M almo, with 23 original members, now many 
hundreds. The original N ordic Association now has around 1000 members.

A D anish pioneer in rehabilitation was the Rev. H ans Knudsen, who 
founded the Society and Hom e for the Disabled in 1872. This was m atched 
by the Sophies M inde in Norway, the Finnish Invalid Foundation, and by 
Swedish centres in Stockholm, G dteborg and Halsingborg.

SCANDINAVIA AND POLIOMYELITIS

The association between Scandinavia and poliomyelitis is not, on reflection, 
so very odd. In those countries of the Third W orld and around the 
M editerranean where the disease was endemic, and im m unity often gained 
in childhood, severe epidemics were unusual even though, in sum, there may 
have been -  and still is in some African countries, like M alawi -  a lot of 
individual disease. The really severe epidemics were reserved for countries 
where this pool of infection did not exist, where high standards of hygiene 
paradoxically increased vulnerability, the countries of north-west Europe, 
N orth  America and Australia.

We have referred elsewhere (p. 186) to the work of Jacob Heine, of 
C annstatt, in establishing the identity of the disease, previously fragmented 
into individual local paralyses, and in establishing its natural history and 
the principles of m anagement. T hat it existed in ancient Egypt is evidenced 
by the stele shown at p. 9 and other findings; however, epidemics in the Old 
and New W orlds were not reported until around 1800, but they could hardly 
have escaped m ention if they had occurred. Each inform ant thought he was 
describing a new disease. A good clinical description was given by the 
London physician, M ichael Underw ood, in the second edition of his Treatise 
o f the Diseases o f  Children of 1789 under the heading ‘Debility of the Lower 
Extremities’, ‘W hen both lower extremities have been paralysed, nothing has 
seemed to do any good but irons for the legs, to support the limbs and 
enable the patient to walk.’ U nderw ood recognized it as occurring between 
the first and fifth years and as associated with disorders of the alim entary 
tract, but found it puzzling because previously undescribed. M onteggia has 
been credited with a prior account, but this differs little from U nderw ood’s 
and is certainly much later. John Shaw (1792-1827), the renowned London 
orthopaedist, said very little of the disease, but what he did say no one had 
said before, ‘C ertain paralytic affections of the muscles are sometimes so 
instantaneous that we m ust consider them as depending on a change which 
has suddenly taken place in the brain, or spinal m arrow, or in the nerves 
which supply the affected parts38.’
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Heine briefly reported some cases in 183839 and elaborated on this in a 
m onograph two years later40 and produced a much larger treatise in I86041, 
a ttributing the disorder to spinal cord lesions, differentiating it from spastic 
paralysis and noting the epidemic nature of the disease, its effect on growth, 
the contractures and their treatm ent by tenotomies. The term  ‘acute anterior 
poliomyelitis’* originated with Adolf Kussm aul (1822-1902). The localization 
of the lesion to  the anterior horn  cells of the cord is often ascribed to workers 
in C harcot’s service in Paris around 1865, but it seems tha t Duchenne 
discovered this ten years earlier.

Recurrent small epidemics occurred in Scandinavia in the 19th century 
and were first docum ented by Cronberg and <?)berg in Sweden in 1801 and 
1807. The first large epidemic docum ented in the literature was Scandinavian, 
described by Bergenholz, in 1855. We owe the first detailed study of an 
epidemic, that in Stockholm in 1887, to the Swedish physician, O scar Medin, 
who read a paper to the paediatric section of the International Medical 
Congress in Berlin in 189042. This had been a typical summer epidemic with 
m axim um  incidence in A ugust-Septem ber, affecting 44 children, with three 
deaths; none were over six years of age. M edin noted every aspect of the 
disease: tha t the victims were usually children in good health, that -  unlike 
other infections -  it did not select the poorest, the deceptive latent phase 
after onset and the existence of polioencephalitis, supported by histologic 
observations of acute inflam m ation in the anterior horns and secondary 
tract degeneration. M edin’s service was to clearly establish the infective 
nature of the condition. For very many years it was know n as the H eine- 
M edin disease.

Christian Leegaard, in 1909, described over 1000 cases from an epidemic 
in Norw ay in 1905, pointing out that the m any nonparalytic or abortive 
cases which would not have been noted under other circumstances were, he 
believed, responsible for the spread of the disease. Between 1911 and 1913 
there were several large epidemics in Sweden, described by O tto  W ickman 
in 1917 -  over 6000 cases; it was a disease that had previously gained his 
attention. He noted tha t in rural areas recurrence was unusual within five 
years, because of im munity gained by the local population, whereas annual 
epidemics might occur in cities. The lowest m ortality was in the 0 -5  year 
age-group; it rose with age and only 15 per cent of patients were over 15 
years old. Early physiotherapy was im portant to prevent contracture.

We now come to the great Copenhagen epidemic of 1952, a m onum ent 
to hum an courage43. In 1952, Copenhagen had about a million inhabitants. 
There had been epidemics in the two previous years and the Blegdams 
H ospital for infectious diseases, under its director, Professor Lassen, was 
expecting a further intake. But it was not prepared for a very large num ber 
and had no respirators, it seems because of unsatisfactory results in previous 
epidemics. The epidemic began at the end of July and the last cases were 
seen in January of the following year. During these six months, 1289 paralytic 
and 1631 nonparalytic cases were recorded in central Copenhagen; 110 died.

* G re e k  polios =  g rey .
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The Blegdams Hospital was the only one covering this area and adm itted 
2727 patients, though some came from as far away as Bornholm  or even 
Greenland. The epidemic peaked around 15th September, when 50 patients 
were adm itted daily. All admissions went through the Blegdam; the most 
serious (respiratory) cases were retained, but many of the others went to 
other hospitals or tem porary premises. Forty-three per cent of those adm itted 
were paralysed, but many of these could be transferred fairly rapidly to 
treatm ent centres, some of these set up in renovated hotels.

N early 10 per cent of cases had respiratory paralysis. There were not 
nearly enough respirators, w hether of cuirass of iron lung type. Some were 
obtained from N orw ay and Sweden, but of 31 patients with severe paralysis 
adm itted up to 27th August, 27 died. The situation was not under control. 
In 1948, tracheotom ies had been performed in Sweden, but with a 70 per 
cent m ortality, death being due to anoxia and carbon dioxide narcosis. A 
new approach was vitally needed. Lassen called on an anaesthetist, Bj0rn 
Ibsen, for assistance. A 12-year-old girl with total paralysis was chosen for 
testing; she was both  hyperpyrexic and cyanosed. She was tracheotom ized 
and a tube inserted. She lost consciousness, developed lung collapse, stopped 
breathing. Only m anual ventilation with a balloon for weeks saved her life. 
It became clear that ventilation countered the anoxia and C 0 2 accum ulation 
and reduced brain damage. As a result, oral in tubation  was done at the 
earliest sign of breathing difficulties and tracheotom y as indicated. M ost 
patients required m anual ventilation, and this called for an immense 
program m e in which doctors, nurses, medical, dental and veterinary students, 
porters, even volunteers from the street, were called on for ventilation round 
the clock. They knew there was a risk of contracting the disease, and some 
did, but there is no evidence that any patient died for lack of a volunteer to 
continue the m anual ventilation.

O f 345 patients with life-threatening poliomyelitis, 270 had tracheotom ies 
and 277 were ventilated. One hundred and forty-four died in the acute phase. 
A part from very num erous quadriplegics, frequent com plications included 
shock, ileus, hyperpyrexia, pulm onary oedema and uraemia. Pulm onary 
physiotherapy was of the first im portance. M any of the survivors were 
perm anent respiratory cripples, but they were all cared for and enabled to 
lead rem arkably satisfactory lives by a com bination of voluntary and state 
aid. The last patient was discharged from the Blegdam in 1959.

The essentially novel feature of this epidemic was the institution of 
intratracheal positive-pressure ventilation at the earliest sign of respiratory 
failure and its m anual continuation over as long a period as required. 
Eventually, a m echanical respirator was developed to do this, but the hum an 
presence could not be substituted and the bulk of the work depended on the 
hands of individuals. All this gave an impetus to the development of 
interm ittent positive pressure ventilation systems now familiar in intensive 
care units for the care of traum atic, coronary and postoperative cases, 
accom panied by the routine estim ation of blood-gases which was also used 
in Copenhagen. Indeed, the whole concept of the intensive care unit, often 
under the direction of an anaesthetist, was furthered by the Copenhagen 
experience. This also stim ulated the use of physiotherapy for emptying the
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lungs and retraining the respiratory or ancillary muscles.
N o convalescent serum or vaccine was used during the epidemic. The Salk 

vaccine arrived in 1955 and prevention is now assured where it is used, but 
there is still no treatm ent and, if im m unization levels fall too far or the 
supply of vaccine is ever interrupted, new epidemics will occur as in the past 
for, unlike smallpox, the virus still exists in quantity  in many parts of the 
world and could emerge again, like Aids from Africa or from elsewhere in 
the tropics.

REFERENCES

1. Miller, D.S. and Davies, E.H. (1972). Clin. Orthop., 89, 76
2. Bertelsen, A. and Snorrason, E. (1972). O rthopaedics in W est Scandinavia during 

the M iddle Ages. Clin. Orthop., 89, 23
3. Jonsson, F. (1912). Laegekunsten i den nordiske oldtid. (Copenhagen)
4. Bertelsen, A. and Capener, N. (1960). Fingers, C om pensation and  King Canute. 

J. Bone Jt. Surg., 42B, 390
5. M ontaigne, M. de: Des Pouces. Oeuvres completes, p. 670. (Paris, G allim ard)
6. Akerm an, N. (1840). U tdrag  of Josephinska O rthopediska Institutets Journal 

fran dess stiftelse den 9 O ctober 1827 til O ctober 1840. Svenska Laek. Saellsk.
7. Satherberg, C.H. (1894). Gymnastik-ortopediska Institutets Historia. (Stockholm)
8. Cyriax, R J . (1914). A short history of m echano-therapeutics in Europe until the 

time of Ling. Janus, 19, 178
9. Ling, P.H. (1836). Reglement foer gymnastik. (Stockholm)

10. Kungl. Gymnastika Centralinstitutets Historia 1813-1913 (1913). (Stockholm)
11. Cyriax, E.F. (1871). Elements o f Kellgren's Manual Treatment. (London)
12. Hemingway, E. (1955). In A nother Country. In  M en Without Women. (Penguin)
13. Severin, E. (1941). C ontribu tion  to  the knowledge of congenital dislocation of 

the hip jo in t. Acta Chir. Scand., 84 (Suppl.), 63
14. W aldenstrom , H. (1920). C oxa plana, osteochondritis deform ans coxae, C alve- 

Perthessche K rankheit, Legg’s disease. Zbl. f . Chir., 47, 539
15. Johansson, S. (1922). En fornt icke beskriven sjukdom  i Patella. Hygeia, 34, 161
16. Larsen, S. (1921). En hittel ukjendt sygdom i patella. Norsk. Mag. f. Laegevidensk, 

82. 856
17. Johansson, S. (1932). Acta Orth. Scand., 3, 262
18. W estcott, H.H. (1932). Prelim inary report of a m ethod of internal fixation of 

transcervical fractures of the neck of the femur in the aged. Virginia Med. 
M onthly, 59, 197

19. Orell, S. (1940). Surgical treatm ent of recurrent dislocation of the shoulder joint. 
Surg. Gyn. Obst., 70, 945

20. Palm er, I. (1938). O n the injuries to  the ligaments of the knee joint. Acta. Chir. 
Scand., (Suppl.), 53

21. Palm er, 1. (1962). Oppen Behandling av Frakturer och Ledskador. (Stockholm, 
Almquist and Wiksell)

22. Galen, C. On the usefulness o f the parts o f  the body (trans: M ay, M.T., 1968). 
(Cornell University Press)

23. Battle, W .H. (1900). A case after open section of the knee jo in t for irreducible 
traum atic dislocation. Trans. Clin. Soc. Lond., 32, 232

24. M ayo Robson, A.W. (1903). R uptured crucial ligaments and their repair by 
operation. Ann. Surg., 37, 716

25. Hey G roves, E.W. (1917). O peration  for the repair of the crucial ligaments.



N A T IO N A L  H ISTO RIES -  S C A N D IN A V IA 3 3 5

Lancet, 2, 274
26. Hey Groves, E.W. (1919). The crucial ligaments of the knee joint: their function, 

rupture and the operative treatm ent of the same. Brit. J. Surg., 7, 505
27. Alwyn Smith, S. (1918). The diagnosis and treatm ent of injuries to the crucial 

ligaments. Brit. J. Surg., 6, 176
28. Campbell, W.C. (1936). R epair of the ligaments of the knee. Surg. Gyn. Obst., 62, 

964
29. Campbell, W.C. (1939). R econstruction of the ligam ents of the knee. Amer. J. 

Surg., 43, 473
30. Lindblom , K. (1948). D iagnostic puncture of the intervertebral discs in sciatica. 

Acta Orthop. Scand., 17, 231
31. Ekm an, O.J. (1783). D issertatio  medica descriptionem  et casus aliquot osteom alac- 

iae sistens. Thesis, University of U ppsala, 10 M ay 1783
32. Lobstein, J.F.G .C .M . (1833). D e la fragilite des os, ou de l’osteopsathyrose. In 

Traite d ’Anatomie Pathologique. (Paris)
33. Stensen, N. (1664). De musculis et glandulis observationum specimen. (Copenhagen)
34. Stensen, N. (1662). Observationes anatomicae. (Leyden)
35. Scheuerm ann, H.W. (1921). K yphosis dorsalis juvenilis. Z. Orth. Chir., 51, 305
36. M ille r, P.F. and  G udjonsson, S.V. (1932). M assive fluorosis of bone and 

ligaments. Acta Radiol. Scand., 13, 269
37. Seedorf, K.S. (1949). Osteogenesis imperfecta: a study of clinical features and 

heredity based on 55 D anish families com prising 180 affected members. Opera 
ex Domo Biologiae Hereditaraiae Humanae Universitatis Hafniensis, 20. 1

38. Shaw, J. (1823). On the nature and treatment o f the distortions to which the spine 
and the bones o f  the chest are subject. (London)

39. Heine, J. (1838). Proceedings of the Versammlung deutscher Naturforscher und 
Arzte. (Freiburg)

40. Heine, J. (1840). Beobachtungen iiber Lahmungszustande der untern Extrem itaten  
und deren Behandlung. (Stuttgart)

41. Heine, J. (1860). Spinale Kinderlahmung. (Stuttgart)
42. M edin, O. En epidemi a f infantil paralysi
43. Lassen, H.C.A. (1956). M anagement o f  Life-Threatening Poliomyelitis: Copenhagen 

1952-1956. (Edinburgh and London, Livingstone)





CHAPTER 10

National Histories -  Ireland

In the pre-Christian era, one Liancecht was a medical deity, o r at least a 
hum an physician, of around 480 BC. Assisted by Creidne, a famous sil
versmith, he m ade an articulated silver hand to replace that lost by King 
N uadhat at the Battle of M agh Tuireadh between T uatha de D anann  and 
the Firbolgs, a loss that had excluded him from office for seven years hence 
‘N uadhat of the Silver H and’, one of the first western European references 
to  artificial limbs.

The Barber-Surgeons’ Guild controlled surgery in Ireland until the 
foundation of the Royal College of Surgeons in Ireland in 1784, at much the 
same time as similar separations in France and England.

Abraham Colles (1773-1843), born in Kilkenny of humble origins, was 
professor of surgery at the College of Surgeons in D ublin from the age of 
29 for 32 years. He was the first to tie the right subclavian artery. He was 
the first, in 1814, to describe the eponymous* fracture an inch or so above 
the lower end of the radius and its typical deformity, often previously 
m istaken for a sprain or d islocation1. He showed that the late result was 
often one with full painless movement, even if treatm ent were defective, and 
used two tin splints after reduction, as did Robert Jones, and my own chief, 
Paul Jenner Verrall, at the Royal Free Hospital in London up to W orld 
W ar II. ‘I should consider this by far the m ost com m on injury to which the 
wrist or carpal extremities of the radius and ulna are exposed ...  one 
consolation only remains, that the limb at some rem ote period will again 
enjoy perfect freedom in all its m otions and be completely exempt from pain;

* Let us, however, always bear in m ind Ravitch's caustic com m ent on eponyms, 
‘Given an eponym, one m ay be sure (1) tha t the m an so honoured was not the first 
to  describe the disease, the operation  or the instrum ent, o r (2) th a t he m isunderstood 
the situation, or (3) th a t he is generally m isquoted, o r (4) tha t (1), (2) and (3) are all 
sim ultaneously true2.’

337
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the deformity, however, will remain undiminished throughout life.’ Colies 
m ade no dissection observations on his fractures; these were made, and 
Colies’ name attached, later by Robert Smith (see below).

Colles’ fracture had, of course, been considered earlier by H ippocrates and 
m any others, as a dislocation of the wrist or inferior radio-ulnar joint. In 
1783, C laude Pouteau (1725— 1775)3, of the H otel-D ieu at Lyons, described 
fractures of the distal radius, some with crepitus, some impacted, some with 
diastasis, though Colles was unaware of this at the time of his own publication. 
(We may complete this historical aspect by adding tha t D upuytren, in 18474, 
stated tha t fractures of the distal radius were extremely common, ‘I have 
always found tha t these supposed dislocations of the wrist prove to be 
fractures; and I have never met with or heard of a single well-authenticated 
and convincing case of the dislocation in question.’ The pathology was 
clarified by Jean-Gaspar-B laise G oyrand (1803—1866)5 of Aix-en-Provence, 
who distinguished epiphyseal separations from fractures, and by N elaton 
(1807-1873) in 18446, who produced these fractures experimentally in 
cadavers by transm itted force. It was Velpeau (1795-1866) who coined the 
term talon de fourchette (dinner-fork deformity).

The discovery of X-rays led to  some rethinking, as fractures of the distal 
radius were am ong the first to be thoroughly studied; there was an X-ray 
report of Colles’ fracture as early as 18977. Finally, there is B arton’s 
description, in 1838, of his eponym ous injury of the wrist8, a subluxation 
associated with a dorsal or palm ar m arginal fracture of the end of the radius.

Colles wrote a book on surgical anatom y in 1811 and a paper on congenital 
talipes equinovarus in 18189.

Robert William Smith (1807 1873) was one of the m ost distinguished Irish 
anatom ists and surgeons. He founded the D ublin Pathological Society with 
Colles, Graves, C orrigan and Stokes (there’s eponymy for you!) and became 
professor of surgery at Trinity College. He conducted the autopsy on Colles. 
In 1849, he published in D ublin A Treatise on the Pathology, Diagnosis and 
Treatment o f Neuroma, with excellent clinical illustrations, which described 
neurofibrom atosis long before von Recklinghausen did so in 1882. His classic 
work, A Treatise on Fractures in the Vicinity o f  the Joints, and on certain 
forms o f  Accidents and Congenital Dislocations in 1847, with 200 excellent 
illustrations, included an account of the fracture of the radius known by his 
name, and also of M adelung’s deformity before M adelung described i t10.

Robert Lafayette Swan, sometime President of the College of Surgeons in 
Dublin, graduated in 1863 and was one of the first m odern Irish orthopaedic 
surgeons, founding the D ublin O rthopaedic H ospital at his home at 11, 
Ushers’ Island (later transferred to  U pper M errion Street). His successors 
included such men as Sir W illiam De Courcy Wheeler, who began bone- 
grafting for P o tt’s disease at M ercers’ H ospital in 1922, and A rthur Chance; 
but neither he nor they ever confined themselves to orthopaedic surgery.

Edward Hallaran Bennett (1837-1907) succeeded Smith as professor of 
surgery at Trinity College in 1873 and was later President of the College of 
Surgeons. He was famous as a bone pathologist, described the well-known 
fracture at the base of the thum b m etacarpal11, introduced antisepsis to 
Dublin and did many osteotomies for rickets.
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Robert M ’Donnell, President of the College in 1877, is said to have given 
the first blood transfusion in Ireland, in 1865. He operated for an unstable 
fracture-dislocation at the dorsolum bar junction of the spine with cord 
damage, 37 days after the injury and in the presence of Brown-Sequard, who 
was visiting Dublin at the time. Despite considerable sensorim otor recovery, 
death ensued after 17 days; the autopsy showed the cord to have been 
dam aged by a slice fracture of the body of LI. ‘But unsuccessful cases are 
often more instructive to the practical surgeon than those which term inate 
favourably . . .  it m ust be adm itted that . . .  the judiciousness of trephining 
the spine, with a view to remove pressure from the spinal m arrow, is one of 
the nicest which can be presented to the surgeon.’ It was, in fact, very 
controversial, and M ’Donnell gives a surprisingly long list of operated cases 
going back as far as 1827 (see also p. 422 for experience in the American 
Civil War). The problem s were the risk to life of the operation, the risk of 
creating a com pound fracture of the spine, and the stability of the spine after 
laminectomy; but we now know the answers to these. Oddly, M ’Donnell 
himself felt certain that even very severe cord injuries were capable of 
recovery, ‘I have often more or less completely cut the cord and have 
often seen the animals operated upon alm ost completely recover from the 
paralysis12.’

The only Irish surgeon known to have specialized entirely in orthopaedic 
surgery at an early date was Grattan, of Cork, known for his invention of 
an osteoclast (see p. 618).

We should also m ention Peter Redfern (1820-1912), born in Derbyshire, 
a Fellow of the Royal College of Surgeons in England in 1851, who moved 
via Aberdeen to become lecturer in pathology in Belfast for 33 years, and 
was described by Keith as ‘the founder of our knowledge concerning the 
microscopic structure of cartilage and discoverer of the process by which its 
wounds are repaired13.’ Experimental breaches either remained open or 
healed by fibrous tissue, but were never repaired by the same substance.

In southern Ireland, those general surgeons with orthopaedic interests 
included De Courcy Wheeler, Somerville-Large and others, particularly 
perhaps Arthur Chance (1889-1980), son of the Sir A rthur Chance already 
mentioned, on the staff of D r Steevens’ Hospital in D ublin from 1916 to 
1966, a general surgeon who came to devote himself to orthopaedics and 
was professor of surgery at the College of Surgeons.

O ther D ublin figures of the early post-W orld W ar II period include John 
Sugars and John Cherry. At Cork for m any years, the regional orthopaedic 
centre was directed by St John O ’Connell, a former assistant to E P Brockman 
in London, with M A Connail and F H Moore. O ther regional centres have 
been developed in recent decades.

In northern Ireland, the first purely orthopaedic surgeon was Robert 
James Wilson Withers (1909-1965), energetic and a great teacher, who 
initiated the Irish O rthopaedic Club, com m em orated by the W ithers O rth o 
paedic U nit at M usgrave Park. The first whole-time orthopaedic surgeon 
appointed in Belfast was Piggott, in 1940, and there is now a regional clinic 
system run by a num ber of surgeons.



340 THE H IS TO R Y  O F O R TH O P A E D IC S

Robert Adams was a Dublin physician, who was the first, in 1857, to 
distinguish between osteoarthritis and rheum atoid arthritis in A Treatise on 
Rheumatic Gout, or Chronic Rheumatic Arthritis o f all the Joints. He invented 
the term malum coxae senilis for nonarticular arthrosis of the hip. And it 
was an Irishm an, Bernard C onnor, who published in Rheims in 1691 an 
excellent, and w hat m ust surely have been the first, account of ankylosing 
spondylitis14
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which dried into a pliable and resilient cast for fractures. He also applied green 
freshwater algae to  burns to  give a firm occlusive coating of alginate equivalent to 
tannic acid. (H eraghty, P. [1982], Inishmurray. Dublin, O ’Brien Press)



CHAPTER 11

National Histories -  
Australia

Australia was a late developer in the orthopaedic field and resembles other 
late developers, of originally colonial origin and of vast geographic extent, 
in certain aspects; an initial professional dependence on the ‘m other country’, 
in this case Britain, or on o ther European countries, and a largely isolated 
regional development by states until the growth of air transport made 
com m unication in person relatively easy. N early all the growth of orthopaed
ics took place after 1900; the earlier work being tha t of two early pioneers, 
H am ilton Russell and Sir Charles Clubbe. Young A ustralian orthopaedists 
might make the ‘grand to u r’ of European centres once and then find 
themselves too  busy as their practices grew to repeat it, though this too  has 
changed in recent years. O rthopaedic developm ent was both facilitated and 
ham pered by a closer initial association with paediatric surgery than  existed 
in England, and was definitely hindered by the reluctance of general surgeons 
to recognize orthopaedics as an independent discipline. To be fair, there was 
a reluctance of some orthopaedists to abandon general surgery.

In such a foreshortened story, history m ust come closer to  the present 
day, and include m ore details of individuals, than is usually desirable in 
books of this nature. And -  at least to hom e-bound parochials in the old 
country -  these individuals often seem to have led lives of enviable freedom 
and eccentricity. The best source of inform ation is Hugh Barry’s fine book, 
Orthopaedics in Australia1, together with an article by H Jackson Burrow s2. 
Barry classes Australian orthopaedists and allied practitioners into three 
groups: immigrants, natives and renegades. The renegades or expatriates 
include Sir G rafton Elliot Smith (1871-1943), anatom ist and anthropologist, 
E T C  Milligan, pioneer of wound excision in W orld W ar I, William Gissane, 
linked with the Birmingham Accident H ospital in England, H ubert Sissons, 
who built up the departm ent of bone pathology at the Royal N ational 
O rthopaedic H ospital in London, Cam pbell Golding, of the radiology 
departm ent at London’s Middlesex Hospital, How ard Florey, to whom we
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owe the practical application of penicillin. All these are discussed at the 
appropriate places.
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PIONEERS

Robert Hamilton Russell (1860-1933) graduated at King’s College Hospital 
in London, was a dresser and house-surgeon to Lister, em igrated to Australia 
in 1889 and became surgeon to the C hildren’s H ospital in M elbourne in 
1892 and to the Alfred H ospital in 1901. He was a general surgeon with 
orthopaedic interests and is know n for his traction for femoral fractures and 
hip disorders to eliminate muscle spasm 3. In 1908 he resected an osteocla
stom a of the lower ulna and substituted a cadaveric graft, possibly for the 
first time. A gentle handsom e man, he was a founder-m em ber of the Royal 
Australasian College of Surgeons.

Sir Colin Mackenzie (1877-1938) was a M elbourne graduate of 1898, 
initially an anatom ist, who worked with Vulpius a t Heidelberg and visited 
Robert Jones in Liverpool. He advanced the treatm ent of poliomyelitis, a 
recurrent scourge in Australia, with the principle of muscle rest and coined 
the term ‘reeducation’. He stated the most im portant principle in such 
reeducation, ‘An ounce of scientifically directed volitional effort is worth 
pounds of passive m ovem ent’, im portant at a time when passive mechanical 
m otion was much in vogue. He was the first to describe the shoulder 
abduction splint. During W orld W ar I he worked with A rthur Keith at the 
Royal College of Surgeons in London and with Robert Jones at the

Figure 167 R obert H am ilton Russell (1860-1933)
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Shepherd’s Bush M ilitary H ospital and there set up a departm ent of muscle 
retraining, a world first. He wrote The Action o f Muscles, including Muscle 
Rest and Reeducation.

Frederick Wood Jones (1879-1954) was a London H ospital graduate, an 
anatom ist, who worked on nerve injuries at Shepherd's Bush (the im portance 
of this London military hospital as a training ground for young orthopaedists 
from the old British Empire, and elsewhere, during the first world war cannot 
be overemphasized). He rotated between professorial chairs in anatom y in 
England and Australia after the war, restored the H unterian M useum after 
its partial destruction in W orld W ar II, and wrote The Principles o f Anatomy 
as seen in the Hand, a classic, and a corresponding book on the foot.

M ax Herz (1876-1948) was the only m an trained as an orthopaedic 
surgeon and practising solely in this field in Australia before the first world 
war. A M unich graduate, he worked with Schanz in Dresden and Lorenz in 
Vienna and studied club-foot and P o tt’s disease. In 1902, Herz assisted Hoffa 
in Berlin in an operation on a patient from New Zealand, who persuaded 
Herz to go back to New Zealand with him, where he worked in Christchurch 
and Auckland. In 1910, he moved to Sydney, became a figure in Australian 
surgery, wrote on the surgery of poliomyelitis, and in 1911 reported to  the 
Sydney Australian Medical Congress a successful nailing of an ununited 
fracture of the neck of the femur with a five inch silver nail. In 1911 he 
became H onorary  O rthopaedic Surgeon at St Vincent’s Hospital, Sydney. 
(The term  ‘H onorary’ is equivalent to ‘A ttending’ in the USA; it has dropped 
out in Britain since the advent of the N ational H ealth Service there.) He was 
treated badly in W orld W ar I, interned for six years and then banned by 
professional bodies and hospitals, and had to set up his own hospital in 
1921. He was shunned by m any Sydney surgeons, the local British Medical 
Association tried to get him deported, and he was never elected to the 
A ustralian O rthopaedic Association.

Hugh Compson Trumble (1894-1962) was a general surgeon with o rtho 
paedic interests, best remembered as a neurosurgeon at the Alfred Hospital 
who eventually confined himself to neurosurgery. He did develop a m ethod 
of extra-articular bone-graft arthrodesis of the hip jo in t in 19324 which was 
later developed by B rittain5 in Norwich, England and by Bosw orth6 in New 
York.

In W orld W ar I, Sir Neville House, D irector-G eneral of the Australian 
Army M edical Services, foresaw the orthopaedic problem s of ex-soldiers and 
sent several officers to train at the Alder Hey military hospital a t Liverpool 
set up by Robert Jones, under T P M cM urray and others. These included 
Denis Glissan from Sydney, A V M eehan from Brisbane and Alex Juett from 
Perth. This m arked the beginning of a continuing pilgrimage of Australian 
would-be orthopaedists to Britain for training, so that by the second world 
war orthopaedics had become a fully-fledged speciality. F o r long, Liverpool 
had more influence than London -  it granted an orthopaedic diploma, the 
M Ch O rth, which London did not -  though at the present time both are 
perhaps being ousted by the USA.

Norman Royle (1888-1944) had an interesting life. A Sydney graduate 
with a lifelong interest in muscles and physical culture, partly an anatom ist,
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Figure 168 H ugh Trum ble (1894-1962)

Figure 169 Sketch of T rum ble’s ischio-femoral arthrodesis

he collaborated with John Irvine H unter, a young professor of anatom y, in 
experimental work on the sym pathetic supply to muscle which convinced 
him that the spasticity of a num ber of disorders -  wounds of the central 
nervous system, stroke, cerebral palsy -  was due to sym pathetic overaction. 
He began publishing work on sym pathetic ramisection in 1924 (later 
ganglionectom y7-9) and applied this to cerebral palsy. This was partly based
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on Foerster’s section of the posterior nerve roots for spasticity in 190810, 
but Royle became an enthusiast, always to be deplored in new and unproved 
surgical fields. He travelled, operated and orated in Britain and the USA 
and met with general acclaim; but his results were not reproducible and his 
later life, ironically, was clouded by Parkinson’s disease. He was perhaps the 
first to excise a congenital hem ivertebra for kyphoscoliosis11. To some extent, 
he may have paved the way to those, like Leriche, who used operations on 
the sym pathetic for vascular disease -  though these, too, have fallen into 
desuetude.

Let us now consider the various States separately.

NEW SOUTH WALES

This State, and the city of Sydney, has always been dom inant in Australian 
orthopaedics. The first specialist group in the country was the orthopaedic 
section of the New South Wales branch of the British M edical Association, 
founded in 1923, while the Australian O rthopaedic Association was founded 
in 1936 in Sydney, its perm anent headquarters. This State has the greatest 
share of mem bership and the first chairs of orthopaedic surgery in Australia 
were at the University of Sydney and that of New South Wales.

Early orthopaedic work was associated with the Royal Alexandra Hospital 
fo r Children (founded 1880), though there was no departm ent as such until 
1935. It was originally the Sydney H ospital for Sick Children at Glebe, but 
changed its nam e after moving to Cam perdow n in 1904. It is associated with 
some famous early personalities. Sir Charles Clubbe (1854-1932), who 
emigrated from England in 1882 and pursued the French tradition  of 
orthopaedics as part of paediatric surgery. His operations for club-feet, 
including astragalectom y, and subcutaneous tibial osteotomies for curvatures 
were, Barry suggests, am ong the earliest orthopaedic procedures in Sydney. 
Sir Robert Wade (1874-1954), though chief general surgeon also at the Royal 
A lexandra H ospital from 1913, was a leading Sydney orthopaedic surgeon 
and was D irector of Army O rthopaedics in W orld W ar I, based at Randwick 
M ilitary Hospital. Sir Norman Gregg, in 1941. discovered the relationship 
of pregnancy rubella to congenital deformity. Gerald Keith Smith (1886- 
1963) became an eminence in the orthopaedic departm ent. Wilfred Vickers 
Laurence M acdonald, G ordon  Colvin and R W D  M iddleton were successive 
heads of the departm ent, all with a basic feeling for physiotherapy and 
m uscular reeducation that has always been a feature of Australian orthopaed
ics.

The Royal Prince Alfred Hospital, Sydney, founded in 1882, the largest 
and m ost influential hospital in New South Wales since W orld W ar II, was 
the training ground for many young orthopaedists. The new orthopaedic 
unit of 1920 was placed under Lennox Teece (1889-1959), who had been 
with Robert Jones at Shepherd’s Bush in 1916-18 and was therefore largely 
an operator on knee menisci and feet. Teece was the first A ustralian-born 
surgeon to specialize in the field in Australia, a charismatic, larger-than-life 
figure with a large medicolegal practice, fond of gambling, skiing and horse-
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Figure 170 Lennox Teece (1889-1959): orthopaedic surgeon, Royal Prince Albert
H ospital, Sydney

racing. He had an enorm ous private practice and described a sign for 
meniscus tears which some consider better than the M cM urray sign. His 
assistant and successor at the Prince Alfred was F H McClements Callow 
(b.1908), originally a general practitioner, who tow ards the end of W orld 
W ar II toured Britain, America and C anada as part of a study team with 
Bryan K eon-Cohen and John Jens investigating developments in am putations 
and prostheses. He was secretary to the AO A and its president in 1962.

The A ustralian O rthopaedic Association was founded in 1936 at a Sydney 
meeting of ten orthopaedic surgeons: E B M Vance (1885-1939), Alex 
Ham ilton (b. 1899), J W R Hoets (1885-1961), N orm an Royle (1888-1944), 
Dennis Glissan (1889-1958), Laurence M acdonald (1900-1986), F H McC 
Callow (b. 1908), S H Scougall (1889-1965), A L W ebb (1898-1969) and 
H arold Sweetapple (1898-1947). O ther foundation members co-opted later 
were Lennox Teece (1889-1959), L O Betts (1886-1943), Roy G rantham  
(1889-1950), A V M eehan (1890-1955) and L W N  G ibbon (1899-1937). 
The first president was Vance (who was also the first Australian to gain the 
Liverpool M Ch O rth  and was always a Liverpool adherent) and Ham ilton 
the first secretary. Earlier in 1936, H am ilton had consulted E P Brockman 
in London, then secretary of the British O rthopaedic Association, as to 
whether the proposed Australian Association should be exclusive. Brockman 
replied that it would be unwise to exclude men who com bined orthopaedic 
and general surgery, or to restrict m embership to members of the British 
Medical Association. In a later letter he added that, when the AOA was 
strong enough, then it should be restricted to purely orthopaedic practitioners. 
In the event, those who were not offered foundation membership included
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Robert W ade, Tom  King and J B C olquhoun of M elbourne, Juett and 
M cKeilar-Hall of Perth. And, says Barry, ‘M ax Herz was never seriously 
considered at any time.’

Alexander Robert Hamilton (b. 1899), a Sydney graduate of 1923 and for 
some years a general practitioner, was persuaded by Vance to  go to  Liverpool 
and took his diplom a there in 1931. He was a partner in Vance’s Sydney 
practice in M acquarie Street and took over the practice when Vance died in 
1939. He became senior orthopaedic surgeon at the Balmain D istrict H ospital 
and Royal N orth Shore Hospital and helped design the M argaret Reid 
O rthopaedic H ospital at St Ives.

William Lawrence Macdonald (b. 1900) also took the route from Sydney 
to Liverpool, was asked by Robert Jones to help out at Oswestry for three 
m onths and stayed five years. (Oswestry always had and retains a strong 
Australian association. M acdonald’s tenure came between those of D ouglas 
Parker and Bryan Keon-Cohen. The present D irector is an Australian.) He 
designed the hospital at St Ives on the same lines as Oswestry, was on the 
staff of m any Sydney hospitals, and the editorial secretary of the AOA and 
on the editorial board of the Journal of Bone and Joint Surgery (B) for many 
years.

Harold Algar Sweetapple (1898-1947) was another Sydney graduate (1921) 
persuaded by Vance to take the Liverpool trail. It has tended to be custom ary 
for such pilgrims to return with both the M Ch O rth  and a Fellowship of 
one of the Royal Colleges of Surgeons; Sweetapple did so and returned to 
work at St Vincent’s and as Teece’s assistant at the Prince Alfred. He died 
young of a m alignant melanoma.

Allan Frederick Dwyer (1920-1975), a Sydney graduate of 1942, trained 
at home, and moved from general practice to orthopaedics to become known 
in three fields: arthrodesis of the hip using internal fixation with an iliofemoral 
medullary nail*, the anterior approach for scoliosis12 with removal of the 
discs and use of a cable threaded through cannulated screws, and electrical 
stim ulation of spinal fusion. In the latter part of his career he moved to the 
USA.

St Vincent’s Hospital, Sydney is linked particularly with Denis Joseph 
Glissan (1889-1958). After service in the first world war, he was sent, with 
Juett and M eehan, by the A ustralian Army M edical Corps to Alder Hey 
and returned to St Vincent’s to  form the first orthopaedic departm ent. 
Greatly influenced by M cM urray, he naturally disliked internal fixation or 
any use of metal in the body, and is described by Barry as meticulous, 
dem anding and a tedious operator.

Stuart Scougall (1889-1964), originally a Queenslander, graduated at 
Sydney in 1920, toured the orthopaedic centres of Europe, Britain and the 
USA in 1929 and became a full-time orthopaedic surgeon. He was on the 
staff at the Royal North Shore Hospital during 1921 -38, where he founded (and 
resigned from) the orthopaedic departm ent. He developed open reduction and

* T o  see a patient who has been so operated walking and going hom e a few days 
later is one of the great experiences of orthopaedic surgery.
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K irschner wiring for the edentulous mandible. Barty describes him as a 
lonely complex man, interested in aboriginal culture.

The first chair of orthopaedic surgery in Sydney University was based at 
the Royal N orth Shore in 1970 and held by T K F Taylor, a Sydney graduate 
of 1955, trained at the W ingfield-M orris O rthopaedic H ospital at Oxford 
under T rueta and later in Seattle.

At the Sydney Hospital, a departm ent was formed in 1923 under C Nigel 
Smith, succeeded in 1932 by John William van Rees Hoets (1885-1961), who 
had initially been an anaesthetist and so acted for Royle’s anim al experiments. 
He assumed orthopaedic practice in 1920 and was eventually senior o rtho
paedic surgeon at the Lewisham and Sydney H ospitals with an extensive 
private practice. He was an early enthusiast for cup arthroplasty. The 
departm ent expanded rapidly in 1958 when it moves out to the Prince of 
Wales Annexe. Roy Vescys Graham (1889-1948) was a general surgeon at 
the Sydney and Lewisham hospitals, but took up orthopaedics, practised 
with Royle and accom panied H unter and Royle in 1924 on their US tour. 
He habitually removed the medial meniscus by turning up a flap of the tibial 
collateral ligament including the meniscus, refixing the ligament with a screw 
of bone, the patient walking next day. He was the first Australian orthopaedic 
surgeon to enlist in W orld W ar II and served throughout.

Thomas Barry McMurray (1917-1964), son of Liverpool’s T P M cM urray, 
had been a parachute medical officer in W orld W ar II, sustained a cervical 
fracture-dislocation treated by his father, emigrated first to Cape Town and 
then to Australia in 1961. In Sydney he became director of orthopaedic 
surgery at New South W ales University, based on the Prince Henry and 
Prince of Wales H ospitals but never felt at home in the country and died 
prematurely.

Ronald Lawrie Huckstep (b. 1926), after service in Africa, was appointed 
professor of orthopaedic surgery at the University of Sydney in 1973 (he was 
originally a Londoner, graduating at the Middlesex Hospital there in 
1952). His work in K am pala, U ganda, gave him enorm ous experience in 
poliomyelitis, osteomyelitis, tuberculosis and the relevant appliances. His 
Poliomyelitis: A Guide fo r  Developing Countries including Appliances and 
Rehabilitation has been a bible for m any working in the Third World.

In 1973 he founded W orld O rthopaedic Concern, which fosters such work. 
He is known for his interest in biomedical engineering and ingenious m ethods 
of fracture fixation, sometimes enabling salvage of the limb with high femoral 
metastases.

William Anderson Hugh Smith (1901-1981) was a Sydney graduate of 1933 
whose life was interrupted by two world wars: in the first he served as a 
naval rating and in the second as a surgeon in New Guinea. Then, after the 
obligatory stay in Liverpool, he became senior orthopaedic surgeon at the 
M ater and St Vincent’s Hospitals between 1951 and 1961, president of the 
AO A in 1964 and very influential in the Association. He personally endowed 
the first chair of orthopaedic surgery in Australia at the Royal N orth  Shore 
H ospital in 1970 and a second chair a t the University of New South 
Wales in 1972. He also established the Hugh Smith O rthopaedic Research 
D epartm ent in 1979.
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Edmund Bruce Mortimer Vance (1885-1939), a charm ing diffident man, 
graduated at Sydney in 1911, served in W orld W ar I, and was the first 
Australian to take the M Ch O rth  course (and get it -  Barry says tha t he 
was the only student at the first course in 1923). He was associated with 
Oswestry and became friendly with Robert Jones, who wanted him to stay 
on, but returned to Australia with Jones’s recom m endation as an orthopaedic 
surgeon, started a departm ent at St G eorge’s H ospital in 1927 but soon 
resigned, and found his m ain hospital interest at the Royal South Sydney 
Hospital. His pervasive influence on the training of generations of young 
Australians has been indicated. He is not to  be confused with his son, R A 
B (‘D ick’) Vance, first orthopaedic surgeon in Canberra.

Hugh Collis Barry (b.1912) moved from early medical studies in Sydney 
to a Rhodes Scholarship at Oxford, researched with Florey and completed 
the medical course at the London Hospital. After war service he specialized 
in orthopaedics and was appointed to the Royal Prince Alfred in 1947, 
becoming chief of orthopaedics from 1964 to  1970. He wrote a m onograph 
on Paget’s disease in 196913.

The New South Wales Society for Crippled Children originated in 1929 
and developed the M argaret Reid Home at St Ives on Sydney’s N orth  Shore 
in 1937; this became an orthopaedic hospital on the pattern  of the Robert 
Jones and Agnes H unt H ospital at Oswestry in N orth  Wales. Its original 
complement of patients suffered mainly from poliomyelitis, rickets, osteomyel
itis, skeletal tuberculosis (now largely vanished), spina bifida and m uscular 
dystrophy. There was education and vocational training; peripheral clinics 
were m aintained. Though a good centre for training and paediatric surgery, 
the changing clinical pattern  had greatly reduced the dem and for longterm 
orthopaedic beds and liaison with other institutions was poor; it closed in 
1981. The Spastic Centre of New South Wales, started in 1945, is now at 
three sub-centres: M osm an, Allambie Heights and Newcastle.

VICTORIA

Developments in this State were centred on M elbourne. In 1929, a 40 bed 
orthopaedic unit was attached to the Royal C hildren’s H ospital at Frankston, 
by the sea, the first purely orthopaedic hospital in Australia. The first medical 
superintendent was John Colquhoun, who had arrived from Scotland via 
Oswestry and the M assachusetts General Hospital; nevertheless, the board 
would not agree a designated orthopaedic appointm ent. His successor in 
1934 was a paediatrician, D ouglas G albraith  (the hospital was closed in 1970 
as longstay beds were no longer required). Colquhoun had had an honourable 
career in Britain. Born in 1899, he served as a soldier in W orld W ar I, 
graduated at Edinburgh in 1925, came to Australia in 1929 and com m anded 
the First A ustralian O rthopaedic Unit in the M iddle East in W orld W ar II. 
He was president of the AOA in 1958. It was sad that, even after some years 
as superintendent at Frankston, his elevation to H onorary  Surgeon had to 
be in general surgery; he was not formally recognized as an orthopaedic 
surgeon until 1946, and that at the parent Royal C hildren’s Hospital. O f his
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successors we mention only Malcolm Menelaus (b. 1930), a M elbourne 
graduate of 1954, trained partly in England at Pyrford and the Birmingham 
Accident H ospital (evidently, the Liverpool influence was on the wane), who 
became chief of orthopaedic surgery at the Royal and gained a reputation 
in the surgery of spina bifida. He wrote, in 1971, The Orthopaedic Management 
o f Spina Bifida Cystica.

In 1933, the Royal M elbourne Hospital set up an orthopaedic unit and 
appointed as its first director Charles Littlejohn (1889-1960). Littlejohn was 
a New Zealander by birth, educated in M elbourne and graduating at St 
Bartholom ew’s H ospital in London in 1914. He served and was decorated 
in both world wars (the reader will have observed by now just how cardinal 
such service was in the lives of Australians) and delayed his orthopaedic 
advancem ent by insisting on continuing with some general surgery. This 
kept him out of the AOA. In W orld W ar II he com m anded the surgical 
division of the A ustralian General H ospital a t the siege of Tobruk and 
invented the T obruk splint, a com bination of the Thom as splint with plaster- 
of-Paris which facilitated evacuation of soldiers with femoral fractures. Later, 
he became consultant orthopaedic surgeon to  the Australian Army, and the 
only general surgeon to be elected an honorary member (but never a full 
member) of the AOA.

Bryan Tobyn Keon-Cohen (1903-1974), a M elbourne graduate of 1927, 
was to  become a leading figure in both the AOA and the Royal Australasian 
College of Surgeons, an unusual pattern. Originally a resident to Sir Allan 
N ew ton at the Royal M elbourne Hospital, his chief advised him to take up 
orthopaedics and he went to England to obtain his surgical fellowship and 
to work under H arry Platt, M cM urray and N aughton  D unn at Oswestry. 
He returned to M elbourne in 1938 as assistant to Littlejohn, served as an 
orthopaedic surgeon overseas in W orld W ar II, and then succeeded Littlejohn 
as chief of orthopaedic surgery at the Royal M elbourne in 1947, retiring in 
1963. He was well-known, thoughtful and well-spoken, and an in ternational
ist, with links to bodies in Britain, C anada and the United States.

In 1934, St Vincent’s Hospital in M elbourne appointed Tom King (1899- 
1973) to run a new orthopaedic clinic as the first purely orthopaedic surgeon 
in Victoria. Hugh Barry says, ‘He received no help from his general surgical 
colleagues’, i.e. here as elsewhere orthopaedic surgery developed in spite of 
and not because of general surgery. King had graduated at St Vincent’s 
Clinical School in 1923, travelled widely, obtained his English surgical 
fellowship, and was greatly influenced by Bohler in Vienna. Though not 
himself greatly concerned with traum a, he was a pioneer of internal fixation 
of the fractured neck of femur; in 1934, independently of Sven Johannson 
(p. 327), he devised a centrally cannulated modification of the Sm ith-Petersen 
pin for closed insertion over a guide-wire under X-ray con tro l14, whereas its 
originator had been using an open operation. He also advocated compression 
as an aid to fracture un ion15, devised a nail-plate for internal fixation after 
M cM urray’s osteotom y and excised the medial hum eral epicondyle for ulnar 
neuritis, a useful procedure which has never gained popularity. Both his sons 
became surgeons.

Henry Vernon (‘Harry’) Crock succeeded King at St Vincent’s in 1961.
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Figure 171 Colonel R I H arris, L t-C om m ander John  Jens, M ajor C Callow and
M ajor B T K eon-C ohen

His training included a period with T rueta a t Oxford. His main interest has 
been in spinal disorders and his injection studies of the spine are beautiful 
as well as inform ative16 and gained him the W ood Jones medal when it was 
first created in Australia. He is a founder-m em ber of the International Society 
for the Study of the L um bar Spine.

QUEENSLAND

Various factors accelerated orthopaedic developments in Queensland. In 
1935, the British Medical Association report on fractures stim ulated the 
transfer of fracture m anagm ent a t the Royal Brisbane H ospital from general 
surgeons to a special orthopaedic service. In 1937, in Queensland, honorary 
specialists were replaced by paid staff -  totally unlike in the rest of A ustralia -  
and this was made the opportunity  for the creation of an orthopaedic 
departm ent. Simultaneously, hospital treatm ent for accident cases became 
free in the State; as general surgeons no longer had a financial interest, the 
orthopaedists were able to take over w ithout rancour. Finally, Sister Kenny 
(see below) was given beds at the Brisbane C hildren’s Hospital for exploitation 
of her ideas on the treatm ent of poliomyelitis and, though this gave rise to 
controversy, it also gave useful publicity to orthopaedics as a discipline.

Here, a pioneer was Arthur Vincent Meehan (1890-1955), a Sydney 
graduate of 1914 who served in France in W orld W ar I, suffered am putation 
of a foot and several reoperations. He worked at Alder Hey with Robert 
Jones. He was orthopaedic surgeon to Brisbane C hildren’s Hospital from
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1922 until 1928 and later ran  a clinic a t the M ater Children’s H ospital in a 
fine com bination with J R S Lahz (see below).

John Rudolph Sergius Lahz (1900-1959) suffered a severe fracture of the 
femur at the age of 15, operated in Sydney, which may, as so often, have 
influenced his choice of career. After graduation in Sydney in 1924 he joined 
M eehan in Brisbane. His own operation had been by plate fixation and left 
him with recurrent infection (26 operations in 20 years) and an inch of 
shortening.

George Alexander Clarence Douglas (1890-1966), a 1912 Edinburgh 
graduate, moved to Australia and was a Medical Officer there in W orld W ar
I. After study in England, he became Senior O rthopaedic Surgeon at the 
Brisbane General Hospital and did the first open reductions and internal 
fixation of fractures there. He was a prime mover in founding the M ontrose 
H om e for Crippled Children.

L W Norman Gibson (1899-1937) was honorary orthopaedic surgeon at 
the C hildren’s Hospital, where he had to deal with a large epidemic of 
poliomyelitis. He was largely responsible for the report of a royal commission 
on this disease, which, incidentally, found against Sister Kenny.

Harold Crawford (1894-1959) moved to orthopaedics from general surgery 
and became senior orthopaedic surgeon at the Children’s hospital in 1938. 
In 1941 he had repeated clashes with Sister K enny when she was given beds 
at the hospital.

Arthur Russell Murray (1910-1955) was a Tasm anian who had lost a leg 
in childhood, trained at Edinburgh and returned to take an interest in hand 
surgery in Brisbane, and in the training of social workers and occupational 
therapists.

It is no coincidence that both M eehan and M urray died in 1955, before 
their natural term. A m igrant, K arl Kast, had been refused certification for 
incapacity due to backache by several orthopaedic surgeons, including 
Meehan, Lahz, M ichael G allagher and Andrew M urray, who said that he 
was exaggerating his symptoms. He decided to  kill them  all. Conveniently 
for him, they all practised in sets of room s in dow ntow n Brisbane, at 
W ickham House or Ballow Cham bers nearby. O n 1st December 1955 he 
visited these with a revolver and a suitcase of bombs. At W ickham House 
he severely wounded Gallagher, who later recovered. At Ballow Cham bers 
he shot and killed M eehan and M urray. He then confronted Lahz, who 
m anaged to escape, but suffered a heart-attack a few hours later. K ast then 
blew up Lahz’s office and shot himself.*

This may be a convenient place to write of Sister Elizabeth Kenny (1880— 
1952). An A ustralian Army nurse in W orld W ar I, though never properly 
trained, she opened a clinic for poliomyelitis in Townsville, Queensland in 
1928. She abandoned splintage in favour of hot packs and early passive (and 
very painful) movements and was given hospital beds for this purpose. This

* This m ust be regarded as a little intem perate, much as one sym pathizes with the 
‘Let’s kill all the  lawyers’ attitude at times. We recall the assassination of Delpech 
(p. 244) and the attem pt on M oll in South Africa (p. 362).
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was based on a concept o f ‘spasm ’17, but in 1935 a royal commission found 
against her method. However, she found popular and medical support in 
the U SA 18 and went to work there, though she died in Australia. It is now 
agreed that there was no scientific basis for her policies, and it is a fact that 
the type of early treatm ent has little or no effect on the extent of the residual 
paralysis19; nevertheless, her enthusiasm  in rehabilitation was valuable.

Before im m unization, poliomyelitis was much feared in Australia and it is 
interesting to com pare Kenny with another rem arkable woman, Dame Jean 
MacNamara (1899-1968), a M elbourne graduate of 1922 and a lifelong 
student of poliomyelitis and other viral disorders. Between 1933 and 1937 
she engaged in the full-time treatm ent of poliomyelitis and spastic paralysis 
a t the Royal C hildren’s Hospital in M elbourne, was very conservative in 
m anagement, and espoused treatm ent with convalescent serum -  no t now 
thought of any value -  in a world tour. She was largely responsible for 
introducing m yxomatosis for rabbit control.

Three o ther women doctors deserve mention. E E (‘Betty’) McComas 
(1906-1962) was the first resident surgeon in the orthopaedic division of the 
M elbourne C hildren’s H ospital annexe at F rankston  and in 1936 became 
the first wom an to gain the M Ch O rth  at Liverpool. M uch of her subsequent 
life was devoted to treatm ent of the after-effects of poliomyelitis. In  1937 she 
was appointed to the Queen Victoria H ospital for W om en and Children and 
became a mem ber a t the first meeting of the AOA.

Claudia Burton-Bradley (1910-1967), a childhood diabetic and a Sydney 
graduate of 1943, was the first director of the New South Wales Spastic 
Centre from 1945 for 17 years.

A fifth woman, Marion Radcliffe-Taylor (b. 1894) was a New Zealand 
graduate of 1922 who took an Edinburgh surgical fellowship, was an intern 
at Oswestry, and returned to New Zealand as assistant to Renfrew White 
at D unedin for two years. She then moved to Perth, where she became acting 
or assistant orthopaedic surgeon to the Children’s and Perth Hospitals, 
doing early work on hip forage for arthrosis. She later gave up clinical 
practice in favour of adm inistrative governm ental duties.

SOUTH AUSTRALIA

This state was a late starter in orthopaedics.
Lionel Oxborrow Betts (1886-1943), born and brought up in the state and 

an Adelaide graduate of 1907, became the first purely orthopaedic surgeon 
there after a period as a general practitioner and invaliding in the first world 
war. In 1927 he was the second en tran t for the M Ch O rth  diplom a at 
Liverpool (Vance had been the first), won the G old M edal and acted as 
locum for Robert Jones for some m onths. Back in Australia he became 
attached to the Adelaide C hildren’s H ospital and was the second president 
of the AOA. He is know n for his clarification of the cause of M orton’s 
m etatarsalgia20 and for showing tha t incisions in the sole of the foot are 
benign. His son, William James Betts, followed him as president of the AOA 
in 1975.



3 5 4 TH E H ISTO RY OF O R TH O P A E D IC S

Norman Stannus Gunning (1895-1964) was a colleague of Betts, took the 
Edinburgh surgical fellowship and the M Ch O rth  in 1933, and became 
orthopaedic surgeon to the Adelaide Children’s H ospital and the Royal 
Adelaide Hospital. In 1942 he com m anded a field am bulance in New Guinea. 
His career was m arred by the usual troubles with general surgeons, who 
were appointed his nom inal superiors even though he did the actual 
orthopaedic work.

Lansdale Bonnin (1918-1966) was an Adelaide graduate of 1941 who, 
typically, served in the second world war and then obtained his surgical 
fellowship and  M Ch O rth  in England and worked for two years at Oswestry. 
He then became honorary orthopaedic surgeon to the Adelaide C hildren’s 
H ospital and medical adviser to the Crippled Children’s Association of South 
Australia. He died early, at 48, and was succeeded by (Sir) Dennis Paterson 
as director of orthopaedics at the hospital, knighted for his services in 1976.

John Russell Barbour (1910-1976), an Adelaide graduate of 1934, was a 
registrar a t the London H ospital when the second world w ar began and 
served with the Australians in the M iddle East and New Guinea. He then 
practised in Adelaide as an anatom ist and orthopaedist and became senior 
orthopaedic surgeon to  the Royal Adelaide H ospital in 1956. In 1962 he 
started a paraplegic unit but continued with some general surgery privately 
and so was never adm itted to the AOA. This had its advantages; Barry tells 
us that on one occasion, faced with a patient with haematemesis in whom 
spinal deformity from ankylosing spondylitis made gastric surgery impossible, 
Barbour did a spinal osteotom y and a gastrectom y two weeks later with 
great success, and this while his chief, Alan Lendon, was convalescing from 
a laminectomy performed by Barbour, his junior! One feels one would have 
liked to meet Barbour.

WESTERN AUSTRALIA

In 1923 there were two orthopaedic clinics in Perth, one at the Children’s 
H ospital (later the Princess M argaret H ospital for Children) and one at the 
Perth Hospital (later the Royal Perth). Both were run by Alexander Juett 
(1886-1953), born in Adelaide, educated in Perth, a 1905 Rhodes Scholar at 
Oxford and a graduate of L ondon’s Middlesex H ospital in 1913. He returned 
to W estern Australia as a general practitioner, was gassed in W orld W ar I, 
worked with casualties in England and introduced orthopaedics in Perth 
afterwards. Juett did not travel or go to  meetings. This was done by his 
partner, Reginald McKeller-Hall, a M elbourne graduate of 1922 who had 
higher surgical training in Britain and then teamed up with Juett at the 
hospitals m entioned above. He was honorary orthopaedic surgeon to the 
C hildren’s H ospital for 27 years, from 1926 to 1953. Before following Juett 
in that position he took a year for postgraduate study in Liverpool and 
Leiden, with the Judets in Paris, with Putti and Galeazzi in Italy. In 1936, 
Hall became impressed with Sister Kenny and adopted her treatm ent in the 
severe poliomyelitis epidemic of 1948 in W estern Australia. O ther epidemics 
followed, in 1954 and 1956; these spurred physiotherapy and rehabilitation
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services in W estern Australia, where Hall became medical adviser to the 
regional branch of the Crippled C hildren’s Society, formed in 1935.

Perth has a special association with Sir George Bedbrook and spinal 
injuries. Bedbrook was a M elbourne graduate of 1944, who had postgraduate 
orthopaedic experience in England in 1950, especially at Stoke Mandeville. 
Back in Australia by 1953, he partnered M cKellar-Hall after Juett’s death. 
The Royal Perth  H ospital established a paraplegia unit under his direction, 
now one of the best in the world. He became a national and international 
adviser on paraplegia and was knighted in 1978. He became deeply involved 
in the organization of rehabilitation for the handicapped nationally and in 
the W estern Pacific and Indonesia, with an interest in the Paraplegic Games. 
H e was also President of the AOA and helped prom ote a chair in orthopaedic 
surgery at the University of W estern Australia. His interests were many, 
since he pursued the role of orthopaedics in m ental retardation, genetic 
conditions, orthotics and prostheses and was involved in political negotiations 
to facilitate the rehabilitation of disabled workers. The new chair a t Perth 
was filled by Sydney M L Nade (b. 1939) from 1978. We may note that Allan 
Dwyer was senior lecturer in orthopaedic surgery in Perth  from 1976 to 
1980 before moving to Little Rock, Arkansas.

TASM AN IA

Here, the prime mover was Sir Douglas Parker (b. 1900), a Sydney graduate 
of 1923 who did some postgraduate study in Britain, obtained a surgical 
fellowship at Edinburgh and returned to Australia as a general practitioner. 
In 1928 he returned to England, took his M Ch O rth  and spent two years 
at Oswestry, where he was one of the last house surgeons to Robert Jones. 
In 1933 he moved to H obart, first as a general practitioner, then as 
orthopaedic and general surgeon to  the Royal H obart Hospital. After war 
service he became director of orthopaedic services in Tasm ania and organized 
a system on the Oswestry basis. He did much for orthopaedic training and 
was knighted in 1954.
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CHAPTER 12

National Histories — 
New Zealand

New Zealand is a country with a small population living under generally 
healthy conditions. The 85 per cent who are of Caucasian origin are mainly 
of British ancestry and their incidence of orthopaedic disease is virtually that 
in the UK. In the Polynesian 15 per cent, there is a very high incidence of 
certain orthopaedic conditions. M ost postgraduate orthopaedic training has 
traditionally been in Britain, though there is evidence of recent change, and 
this was the last English-speaking country to  establish a national orthopaedic 
association. O rthopaedic surgery was not practised as such before the end 
of W orld W ar I.

W ell-known surgical emigres of the past have included the famous plastic 
surgeons. Sir H arold Gillies, Sir Archibald M clndoe and Rainsford Mowlem. 
Their work necessarily overlapped on orthopaedics at many points, and 
M owlem is of some particular interest because of his work on cancellous 
grafting as part of plastic reconstruction in W orld W ar II. M ore recently, 
JS Batchelor of G uy’s H ospital in London and K arl Nissen of the Royal 
N ational O rthopaedic H ospital who were both born in New Zealand had 
their entire training and careers in England. W Bremner Highet, a brilliant 
young m an who worked on peripheral nerve injuries at the W ingfield-M orris 
O rthopaedic H ospital a t Oxford in the second world war, was drowned at 
sea in that conflict. The late M urray Falconer, who joined the staffs at the 
M audsley and G uy’s Hospitals in London, was entirely a neurosurgeon, but 
his interest in the neurologic problems of cervical spondylosis inevitably led 
to collaboration with his orthopaedic colleagues. D uring W orld W ar I, a 
num ber of New Zealand army surgeons were trained in orthopaedics in the 
British forcing-houses directed by Robert Jones at Shepherd’s Bush in 
London, Alder Hey at Liverpool, and Oswestry in N orth  Wales. In England, 
Colonel D  S Wylie became head of the first New Zealand Army O rthopaedic 
U nit at N o 1 N.Z. G eneral H ospital a t B rockenhurst and Colonel Mill was 
similarly situated at the N o 2 H ospital at W alton-on-Tham es. O thers were 
Renfrew W hite, Wallis, Mill, Ulrich and Gower. All returned home in 1918.

357
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Provision was then necessary for the treatm ent of returned servicemen. 
Wylie established a departm ent at Christchurch H ospital in late 1918 and 
Mill became established at the new King George V H ospital a t R otorua 
(subsequently known as the Queen Elizabeth) and in the M ilitary Annexe at 
the Auckland Civil Hospital. Renfrew White was at the D unedin and Ulrich 
at Timaru. In 1920, W S Wallis became superintendent and orthopaedic 
surgeon at King George V and initiated a general trend by turning it into 
a centre for civilian orthopaedic surgery and a general hospital.

James Renfrew White (1888-1961) is usually considered the doyen of 
orthopaedic surgery in New Zealand. An O tago graduate of 1912, he returned 
home after war service and orthopaedic training in England (at the Royal 
N ational O rthopaedic H ospital and elsewhere) and in 1920 became clinical 
instructor in orthopaedics at the O tago Medical School and surgeon-in- 
charge of the first departm ent of orthopaedic and traum atic surgery at the 
Dunedin Public H ospital. As we have so often noted in o ther contexts, this 
was combined for a time with general surgical duties, that is, he was officially 
considered a general surgeon with orthopaedic interests, but he eventually 
devoted himself entirely to orthopaedics, became senior surgeon to the 
orthopaedic departm ent in 1936, handed over his fracture work to others, 
spent a year in the USA where he became FACS, and retired in 1949. He 
had a great influence on generations of students, wrote Orthopaedic Physical 
Signs and Bandaging, set up a system of peripheral clinics, was D irector of 
the New Zealand School of Physiotherapy and a Founding Fellow of the 
Royal Australasian College of Surgeons. He has been described as a genius 
with a touch of eccentricity: scholarly, erudite and musical.

Between the W orld Wars, Alexander Gillies, trained in England, worked 
in W ellington from 1929, was a m ajor influence in developing the New 
Zealand Crippled C hildren’s Society and organized mobile preventive o rtho 
paedic clinics for children. The Society was formed in 1935 with the aid of 
private charity and the Nuffield Fund and became a national organization 
collaborating with the D epartm ent of Health. O ther figures of the inter-war 
period included Keith S tuart M ackie, who trained in England after the first 
world war and arrived in Auckland in 1921, C uthbert M cCaw with a similar 
history (both were native New Zealanders) who joined Mackie in 1926, 
M orris Axford who succeeded after M ackie’s death in 1936, Selwyn M orris 
who joined the Auckland staff in 1936 as the first purely orthopaedic surgeon, 
Allan M cD onald, also in Auckland, and W alter Robertson in Wellington.

In W orld W ar II there were three New Zealand military hospitals in the 
M iddle East, each headed by an orthopaedic surgeon from civil life, and 
there was a corresponding expansion in orthopaedic services at home, 
especially stim ulated by exposure to American field hospitals in the country 
at that time. Later, the treatm ent of returned servicemen led to developments 
in rehabilitation, physiotherapy, occupational therapy and vocational tra in
ing for civilian patients, and by 1950 there were orthopaedic departm ents in 
m any small towns as well as the great cities. The Auckland General Hospital 
had three senior and three assistant orthopaedic surgeons. M any young 
graduates trained in the U nited Kingdom.

Earlier, professional standards had been related to the Royal Australasian
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College of Surgeons and to local hospital requirements, usually in a context 
of general surgery and bearing in mind that poliomyelitis and osteomyelitis 
were considerable problem s in the first half of the century. Now there was 
to be a change. 1948 saw the appearance of the British Volume of the Journal 
o f Bone and Joint Surgery and this, as in the case of South Africa, implied 
the desirability of a national orthopaedic association for editorial parity.

It seems fair to  say that the New Zealand O rthopaedic Association owed 
its origin to the patronage of Renfrew White and the driving force of 
Alexander Gillies. The two men discussed the possibilities in D unedin in 
that year and, through the good offices of the New Zealand branch of the 
British Medical Association, a meeting was held at the W ellington Hospital 
on 17th February 1950; those present included Gillies, Jennings, Fitzgerald, 
Blunden, Elliott, C unningham  and Lennane. Despite the tendency of a 
m inority to cling to the skirts of the Australasian College or the British 
Medical Association, it was decided to form an independent association 
based on the 16 surgeons then exclusively practising orthopaedics in New 
Zealand. The first President was Gillies, the first Secretary Kennedy Elliott 
and Renfrew W hite was Patron.

The first scientific meeting was in Christchurch in 1950 and meetings 
followed annually. The 1951 meeting was the visit of Sir Reginald W atson- 
Jones as Sims Travelling Com m onwealth Professor. By 1980, the membership 
was over 100. The Association has proved a great success. It may have taken 
some courage and initiative to  escape the embrace of the Australians, but 
New Zealanders have always been noted for these qualities!

George William Gower (1887-1974) was a link with the earliest days of 
orthopaedic surgery in New Zealand. In W orld W ar I, he was in a group of 
young medical officers selected for training under Robert Jones. In 1919 he 
moved to Christchurch M ilitary Hospital, then became superintendent at 
W aikato Hospital, spent nine years in private orthopaedic practice in 
Ham ilton, and was back with the New Zealand Medical Corps in the Middle 
East and Italy in W orld W ar II.

Walter Sneddon Robertson (1889-1968) founded the orthopaedic depart
ment at W ellington Hospital. Qualifying in D unedin in 1912, he served as a 
medical officer in the first world war and in 1919 received postgraduate 
training in hydrotherapy and electrotherapeutics in England. Returning to 
New Zealand, he served at the Trentham  M ilitary H ospital for a short period 
before joining staff at the W ellington Hospital in 1922. The following year 
he took charge of the fractures and inaugurated the orthopaedic departm ent. 
He became full-time orthopaedic surgeon to the hospital in 1939 and D irector 
of O rthopaedic Services in 1947. In 1935 he had been appointed a consultant 
to the newly formed Crippled C hildren’s Society. His services during the 
poliomyelitis epidemic of 1925 were particularly valuable.

Keith Stuart Mackie (1890-1936) served as a medical officer in W orld W ar 
I and had some postgraduate training under Robert Jones in Liverpool 
subsequently. In 1921 he was appointed to the Auckland Hospital in 
charge of the Physiotherapy D epartm ent, and this rem ained his nom inal 
appointm ent even when he became the first orthopaedic surgeon at the 
Auckland H ospital and in the Auckland region. He had a short but brilliant
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career as an orthopaedic surgeon of the highest repute.
James Leslie Will (1894-1968), know n as ‘Snowy’, was the first orthopaedic 

surgeon a t the Christchurch Hospital. A medical student a t the outbreak of 
W orld W ar I, he initially served in the ranks but was returned hom e to be 
pushed through the medical course and rejoin the Army as a medical officer. 
After the war he trained in Liverpool and Edinburgh before taking up his 
post a t Christchurch. He had a particular interest in the Crippled Children’s 
Society in the N orth  C anterbury Region.

M orris Axford (1901-1968) was an  O tago graduate of 1924, a postgraduate 
trainee in England, who became senior visiting orthopaedic surgeon to the 
Auckland Hospital, prom oted the Crippled C hildren’s Society, was an early 
President of the N ZO A  and retired in 1967.

Selwyn Bentham Morris (1905-1956) was the first orthopaedic surgeon to 
be trained as such and to devote his entire career wholly to the discipline. 
After training in London and Vienna, he returned to New Zealand and 
became an orthopaedic surgeon at the Auckland H ospital in 1936, where he 
worked until his death. N ot only was he a brilliant surgeon and teacher, but 
his opinion was widely sought and he was a figure in local medical politics.

James Kennedy Elliott (1908-1968) was a W ellingtonian and Edinburgh 
graduate who eventually became senior orthopaedic surgeon a t W ellington 
H ospital. He m ade a special study of rehabilitation and limb-fitting in Britain 
and the USA. In  W orld W ar II he was surgeon-adm inistrator of the New 
Zealand forces in the M iddle East and Italy. He was a Founding Fellow of 
the N ZO A  and  on the editorial board  of the British volume of the Journal 
o f Bone and Joint Surgery.

Richard Henry Dawson (1915-1967) was an O tago graduate of 1939 who 
served overseas in the war, acquired the M Ch O rth  diploma, and returned 
hom e in 1949 to introduce orthopaedic services into N orth  Auckland. He 
built up a system of peripheral clinics and moved to Palm erston N orth  in 
1952 to do as much there. He was interested in problem s of unequal leg- 
length and osteotom y for coxa vara, and died while in office as President of 
the Association.

John Bentham Morris (1933-1970) was the son of Selwyn B M orris. 
G raduating in O tago in 1956, he trained in England, was an Exchange 
Fellow under the ABC system in 1962 and became visiting orthopaedic 
surgeon at the M iddlem ore and M ater M isericordiae Hospitals, with an 
interest in hip surgery and spina bifida. His prem ature death was tragic.

Graeme Ballantyne Smaill (1928-1972), also short-lived, was a D unedin 
graduate of 1954 who spent two years in England, mainly at Pyrford, became 
orthopaedic surgeon to  the W ellington Hospital in 1963, and established a 
unit at the H utt H ospital in 1967. He is know n for his prom otion of the 
early diagnosis of congenital dislocation of the hip.



CHAPTER 13

National Histories -  
South Africa

The first operation under ether in South Africa -  an above-knee am putation -  
was done by a D r William A therstone at G raham stow n on 16th June 1847. 
(M orton’s first case in Boston had been done eight m onths earlier.)

The Boer W ar of 1899-1902 saw the first use of X-rays on the battlefield, 
though Roentgen’s discovery was as recent as 1895; the British sent out two 
machines to the Pieterm aritzburg M ilitary Hospital which revealed bullets 
and other metal in wounds. Both sides were served by volunteers in Red 
Cross units and field ambulances. Serving on the British side was C T M oller 
senior, a South African who had been studying at Edinburgh and who was 
to become Superintendent of the General H ospital at Germ iston, where he 
later gave the young Fouche (see below) the beds and facilities denied him 
by the Johannesburg General Hospital. O n the Boer side was a G erm an, D r 
E S Stham er (1873-1957), a general practitioner who had been trained in 
orthopaedics by Sauerbruch in Berlin, and who stayed on after the war to 
become the first orthopaedist in the Transvaal before Fouche’s start in 
Johannesburg in 1925. He worked in P retoria from 1915 as a general surgeon 
with orthopaedic interests, and then as a purely orthopaedic surgeon at the 
General H ospital from 1930 to 1943.

As it happens, South Africa’s first orthopaedic surgeon was also a Germ an, 
D r Ernst Simon (1868-1943), who arrived in 1898, having been persuaded 
to emigrate to the Cape by Albert Hoffa, himself South African born but 
later professor of orthopaedic surgery at W urzburg and Berlin (p. 192). 
Simon practised in a private nursing hom e and was interested in the 
correction of club-feet. He had to return to G erm any in 1914, but resumed 
practice at the Cape after the war. He retired to M unich in 1931 but finally 
returned to South Africa in 1938.

To retain the G erm an connection for a m om ent, Pieter de Villiers Moll 
(1889-1934), though South African born, went to Heidelberg to study under 
O scar Vulpius from 1909 to 1914. His stay was prolonged by the war, but 
he began practice in 1919 and in 1927 became the first ever orthopaedic
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surgeon at a public hospital as a staff member at the New Somerset Hospital; 
but he had no beds until 1937, and then only two, a com m on experience for 
orthopaedic surgeons everywhere at that period (see under M ather Cleveland, 
p. 441, and Blundell Bankart, p. 155). He was not appointed a lecturer until
1931. He organized crippled child care for all races and is com m em orated 
in the Pieter Moll and Nuffield C hair of O rthopaedic Surgery at Cape Town 
University. As has happened with other orthopaedic surgeons (see pp. 244 
and 352), a patient dissatisfied with a com pensation report tried to shoot 
him, but Moll overcame him. He ensured his succession by Peter Roux in
1932. Roux (1900 1942) therefore followed Moll at the Somerset Hospital 
and as Head of O rthopaedics at Cape Town in 1934.

O ther forerunners included Professor Charles M Saint (1888-1973), who 
became head of the departm ent of surgery at Cape Town University in 1919, 
a brilliant surgeon and teacher, au thor of a famous M anual with Rutherford 
M orison.

In 1925, F P Fouche (1886-1962) began specialist practice in Johannesburg 
and in 1927 was appointed to the General H ospital there, as ‘assistant 
surgeon in charge of orthopaedic cases’, later as H onorary  O rthopaedic 
Surgeon as such, and in 1935 as head of the departm ent. (O ther prom inent 
staff members later included Sidney Sacks, G  T D u Toit and W T Ross.) 
Fouche created the first orthopaedic unit in the Transvaal a t G erm iston 
General H ospital. Fouche’s history is interesting, and not untypical. A 
‘stormy, restless character’, he had been born in the K aroo and graduated 
at Edinburgh as there was then no medical school in South Africa. He 
returned to work as a general practitioner in the O range Free State, took 
his M D  at Edinburgh in 1921, decided to take up orthopaedic surgery and 
worked under Trethow an (p. 150) at G uy’s Hospital in London for several 
years. He also assisted Lam brinudi and coinvented (some say he was the 
prime mover) the latter’s famous eponym ous operation for drop-foot. In 
1925 he was back in the Transvaal as the first orthopaedic surgeon in 
Johannesburg and became orthopaedic surgeon and lecturer at the General 
H ospital until retirem ent in 1946. It was because the general surgeons were 
hostile to  change tha t his first appointm ent was as a general surgeon, albeit 
in charge of orthopaedic cases; only in 1935 was a specialized departm ent 
recognized at the G eneral and C hildren’s Hospitals.

We should refer to a rather extraordinary ‘orthopaedic physician’, 
Dr Emilia Krause (1891 -1972), who set up a free service for crippled children 
at Bloemfontein, Fouche operated on her patients in Johannesburg and 
returned them to her for aftercare.

Even by 1937, there were only seven orthopaedic surgeons in the entire 
country, and recognition of orthopaedics as a speciality was very grudging. 
‘It took many years to break down the resistance of general surgeons, who 
at one time [the 1920s] included orthopaedic work in their activities,’ writes 
Edelstein.

The early surgeons, once they began to treat non-whites, found themselves 
faced with immense problem s of skeletal tuberculosis, osteomyelitis, poliomy
elitis and rickets. All were influenced, in whole or part, by British clinical 
m ethods and by British adm inistrative and charitable policies. Thus, the
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Education Act of 1917 m ade education and treatm ent com pulsory for 
children with long-term illness. Various schemes developed. The Lady 
Michaelis O rthopaedic Home opened at Plum stead in 1926, with Moll as 
honorary surgeon, for children of all races, and became a training centre for 
Stellenbosch University. The Princess Alice Hom e of Recovery at Retreat, 
the Cape, opened in 1932 and became the Princess Alice O rthopaedic 
H ospital and a training centre for Cape Town University. There were the 
M aitland Cottage Homes founded by the Invalid C hildren’s Aid Fund at 
the Cape in 1930; in 1946, A J Helfet became their visiting orthopaedic 
surgeon and in 1952 they became a formal long-stay orthopaedic hospital. 
G roote Schuur H ospital opened in Cape Town in 1938, but had no initial 
provision for orthopaedic surgery, which developed there only against the 
usual difficulties.

In Johannesburg, the H ope Convalescent Home, started in 1915, provided 
vocational training and became the H ope Training Hom e for Crippled 
Children in 1936. Also, in and around Johannesburg, services were provided 
by the mining industry, such as the Cham ber of Mines H ospital at Cottesloe 
in 1939, the first purely accident hospital in southern Africa and probably 
in the southern hemisphere.

In Pretoria, orthopaedics was recognized by the Faculty of Medicine in 
1943, but as a subdivision of general surgery, with Johann D u Toit in charge 
from 1945. An orthopaedic hospital was opened in 1947 with the aid of the 
Nuffield Trust. O ther centres for treatm ent and care of cripples were a t East 
London, D urban  and Cape Province. Before W orld W ar II there were four 
m ain long-stay centres for children with orthopaedic disease; at Cape Town, 
Johannesburg, East London and Bloemfontein. D urban was less developed. 
Each area has its Society in Aid of the Crippled Child, which together merged 
as the N ational Council for the Care of Cripples in South Africa in 1939.

A trem endous impetus to orthopaedic developments in South Africa was 
provided by the Nuffield Fund in 1937. Lord Nuffield, the British millionaire 
m otor car m anufacturer (then Sir William M orris) was influenced by G  R 
Girdlestone, who was nam ed as one of the Trustees, the two having worked 
together in the same roles of benefactor and adviser a t Oxford. Nuffield had 
already made great contributions in Britain, Australia and New Zealand and 
was later to aid many other states of the British Com m onwealth. Also, a 
South African surgeon, R ichard Hartley Rose-Innes, had been an intim ate 
friend of M orris while at Oxford, G irdlestone went out to South Africa in 
1937 for a m onth to plan the service. (G T Du Toit, then working in 
Johannesburg, had been his house-surgeon at Oxford.) The essence of his 
plans for early detection, efficient treatm ent and aftercare, was based on a 
central hospital with peripheral clinics, as at Oswestry and Oxford. Nuffield 
gave £100000, which provided funds for m any facets of the work; lectureships 
at Cape Town and Johannesburg, postgraduate training, the subsidy of 
orthopaedic surgeons to settle in the smaller towns and rural areas, the 
training orthopaedic technicians and nurses.

We must m ention some more individuals.
Hamilton Bell (b. 1906) was a Belfast man, an early holder of the Liverpool 

M Ch O rth  D iplom a, who was persuaded by Roux to jo in  him in Cape
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Town. In 1935 he was appointed to the New Somerset H ospital and in 1938 
Bell and Roux set up a fracture clinic in the basement of the then new G roote 
Schuur Hospital. (Bell had been advised by M cM urray not to fight the 
general surgeons, simply to treat fractures better than they did; Roux had 
set up a clinic at Somerset in opposition to Saint and was soon treating all 
the fractures.) By 1942, Bell was Senior Surgeon and Lecturer at G roote 
Schuur, and in 1971 became Professor of O rthopaedic Surgery at the 
University of Stellenbosch until 1972, having been appointed senior o rtho 
paedic surgeon at the new Stellenbosch University Medical School and 
Hospital in 1956.

Guillaume Tom Du Toit (b. 1909), the first President of the South African 
O rthopaedic Association, was an original planner in implementing Girdle- 
stone’s draft scheme. After having worked in Johannesburg under Fouche, 
from 1965 to 1971 he was professor of orthopaedic surgery and head of 
departm ent at P retoria M edical School, and in 1972 became H onorary 
Professor at the University of the W itwatersrand.

It was probably D u Toit who was mainly responsible for initiating the 
O rthopaedic Surgeons’ G roup (at G irdlestone’s instigation) at a meeting in 
Cape Town on 17th September 1942. The founder members (who were all 
the orthopaedic surgeons in the country) were Fouche, D u Toit, H am ilton 
Bell, J M Edelstein, C T Moller, A D  Polonsky, J Oberzimmer, A Lewer- 
Allen and, as an H onorary  M em ber who happened to  be serving in the 
British Royal Army M edical Corps in the area at the time, A rthur Eyre- 
Brook of Bristol (p. 168). There had been a preliminary meeting in July in 
Johannesburg, convened by D u Toit with only five of these present. The 
G roup had to  fight ‘the battle of the fractures’ against the general surgeons 
and to lay their claim to the m anagem ent of all locom otor disorders, not 
just backache and painful feet. M ost national orthopaedic associations seem 
to have begun in this sem i-conspiratorial m anner, blended with adventure: 
we think of Shaffer and the New York meeting that founded the American 
O rthopaedic Association in 1887, and the dinner at the Cafe Royal in London 
in 1917 that led to the British counterpart. The problem s and pains of such 
new directions are not birth-pangs, rather the storm s of adolescent separation 
from an over-clinging parent.

The original O rthopaedic Surgeons’ G roup was in essence a Transvaal 
group and an affiliate of the South African M edical Association. The 
form ation of a truly national South African O rthopaedic Association was 
due to  a suggestion by Sir Reginald W atson-Jones, to put it on a par with 
the Associations of America, Britain, C anada, Australia and New Zealand 
around the time of the establishm ent of the British Volume of the Journal o f  
Bone and Joint Surgery, so as to allow representation on the editorial board.

The second President of the SAOA was Joseph Melvin Edelstein (1896- 
1966), who went to graduate at Edinburgh and returned to Britain in 1931 
to obtain the FRCSE and M Ch O rth  qualifications in 1933. He started 
practice in Johannesburg in 1934 and succeeded Fouche in 1947 as H onorary 
O rthopaedic Surgeon at the General Hospital. He became Lecturer a t the 
W itw atersrand and assumed the newly created C hair of O rthopaedic Surgery 
there in 1962.
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The rather short stay of Thom as Barry M cM urray (1917-1964) in Cape 
Town, short but intense and fruitful, before his further m igration to  Australia 
is set out at p. 348.

Carl Theodorus Moller (b. 1911) began his career in Johannesburg under 
the aegis of Fouche, just as Fouche has been aided in his own early days by 
M oller’s father. One of the founding ‘G roup of Five', he became the third 
President of the SAOA.

Johann G Du Toit (b. 1918), a Cape Town graduate of 1940, trained under 
Flamilton Bell and Pieter Roux and was chief of orthopaedic surgery at 
Pretoria University and the Verwoerd H ospital from 1945 to 1964.

Two eminent South African orthopaedic surgeons later em igrated to New 
York. These were Sidney Sacks, senior surgeon at the Johannesburg General 
and W itw atersrand University between 1947 and 1978, and Arthur Jacob 
Helfet, (b. 1907) a Liverpool graduate who became an orthopaedic surgeon 
in Cape Town after W orld W ar II and senior orthopaedic surgeon at G roote 
Schuur and the fourth President of the Association.

George Dali, a Cape Town graduate of 1944, became professor there in 
1976. M artin  Singer, a fellow-graduate of that year, became surgeon in 
charge of hand surgery at G roote Schuur in 1966.

Louis Solomon (b. 1928) became professor of orthopaedic surgery and head 
of the clinical departm ent at Johannesburg in 1967, and soon proved himself 
a brilliant researcher and team -leader -  notable, am ong many other things, 
for his studies of prim ary necrosis of the femoral head in Africans. He is 
currently (1990) professor at the University of Bristol in England.

There are, at the time of writing, chairs of orthopaedic surgery at 
Cape Town, W itw atersrand (Johannesburg), Pretoria, Stellenbosch, N atal 
(Durban), the O range Free State and the M edical University of Southern 
Africa (M EDUNSA).

There are m any other excellent orthopaedic surgeons working in South 
Africa whom  we cannot m ention because their story is too recent, or w ithout 
making a rather dry and uninform ative catalogue. Details of these are 
available from the invaluable record by G  F  Dommisse, To Benefit the 
Maimed, published by the South African O rthopaedic Association in 1982 
to coincide with the Com bined M eeting of the O rthopaedic Associations of 
the English-speaking W orld at Cape Town in that year. Virtually all the 
m aterial in this section has been gathered from this work.

It is satisfactory to reflect that the relations of South African orthopaedic 
surgeons with their colleagues round the world have not been affected by 
the prejudices that have bedevilled cooperation in other disciplines. South 
African orthopaedics is second to none in quality and South African 
orthopaedic hospitality is outstanding.





CHAPTER 14

National Histories -  Canada

Here, orthopaedic developm ent was conditioned by the vastness of the 
country, historic affiliations to England on the one hand and France on the 
other, and proxim ity to and resultant interchange with the USA. As in other 
young countries, cases now regarded as exclusively orthopaedic were treated 
by general surgeons, and, when orthopaedics did develop, it was often as a 
part of paediatrics. W orld W ar I gave the greatest stimulus to  establishing 
orthopaedic surgery as a speciality in C anada. There were no organized 
services in T oronto  before 1925.

ONTARIO

In Toronto, orthopaedic surgery originated in a concern for congenital 
deformities and deforming childhood diseases at the H ospital for Sick 
Children under Clarence Leslie Starr (1867-1920). The greatest problem was 
skeletal tuberculosis, and S tarr was worried about the m anagem ent of cold 
abscesses and the prevention of secondary infection, always a nuisance, often 
a disaster. He was also interested in pyogenic osteomyelitis, stressing the 
im portance of early drainage by incising the periosteum  and drilling the 
cortex, provided this did not increase necrosis1. S tarr led the C anadian 
orthopaedic services overseas in the first world war.

W E Gallie (1882-1959) was a m an of m any parts, with a particular 
interest in the transplantation  of bone, fascia and other materials. His needle 
for the fascial repair of hernia is universally known. Stim ulated by Albee’s 
work, he studied the process of bone repair and thought he had confirmed 
Macewen’s view of the cardinal role of the osteoblast, though he could not 
repeat the filling of defects with autogenous bone chips, which he thought 
were not viable and served only as scaffolding for repair and replacement 
by invasion from the living bone of the host. His work, often with D E 
R obertson2-4, formed the basis of teaching regarding the principles of bone
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Figure 172 Clarence Leslie S tarr (1867-1920)

surgery in the T oronto  school and led directly to later work in 1945-6 at 
the Com bined Services O rthopaedic U nit on cancellous grafts for infected 
bone defects relevant to w ar injuries5. In 1916, he was much engaged with 
tenodesis procedures to correct deformities in poliomyelitis, especially for 
calcaneus, bu t these did not meet with lasting success over the years6.

Gallie was always interested in the use of autogenous deep fascia as a 
‘living suture’7, an interest deriving directly from the work of Lexer in 
G erm any (p. 200). W ith Le M esurier8, he perform ed anim al experiments and 
used fascial strips to treat ligam entous injuries, mainly cruciate, at the knee9, 
ununited fractures of the pate lla10, recurrent dislocation of the patella11 and 
shoulder12. He developed skeletal traction, employing ice-tongs, wiring and 
grafting for cervical fracture-dislocations13,14. He studied stabilization of the 
paralytic foot and designed a fusion of the subtalar jo in t by means of a bone 
graft inserted through a posterior approach and also applied this to fractures 
of the os calcis15. He used a diam ond inlay graft for ununited fractures. In 
1941, having studied 2500 W orld W ar I am putees over 20 years, he advised 
the Syme am putation  whenever low ablation was possible16, but it was Starr 
in 1915 who had made this study possible by advising the governm ent on 
its own artificial limb factory, and the im portance of following up amputees. 
This led to R I Harris, also of Toronto, stating in 1944, when he was 
D irector-G eneral of C anadian Army M edical Services; T h is  is the most
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useful of all am putations of the lower extremity because of the perfection of 
its weight-bearing properties17,’ a view tha t influenced policy in the United 
States. Gallie also favoured the end-bearing G ritti-S tokes procedure for 
am putations around the knee.

Robert Inkerman Harris (1885-1966), a T orontoan  from birth to death, is 
regarded as the great pioneer of orthopaedic surgery in C anada. He was a 
very great man, a man of presence, with a wide influence on younger men 
in C anada, the USA and Australia. Initially appointed as a general surgeon 
to the T oronto  G eneral H ospital in 1930, he became head of the new 
orthopaedic division in 1940 and was a founder-m em ber of the C anadian 
O rthopaedic Association. If one were to seek to com pare him with any 
colleague in terms of eminence and respect, it m ust be with Philip W ilson 
in New York. His early clinical problems were with skeletal tuberculosis and 
poliomyelitis. The visit of Royle and H unter to N orth  America in 1925 to 
advocate sym pathectom y for spastic paralysis, though it proved fallacious, 
led H arris to study sym pathectom y for short legs in poliomyelitis, and he 
found that it lessened the shortening18. He had a special interest in 
spondylolisthesis. U nder him, the orthopaedic service of the hospital, which 
included D ew ar and M cIntosh, formed a travelling team visiting clinics 
throughout O ntario  up to a distance of 500 miles in association with the 
O ntario  Society for Crippled Children, patients being brought in to the 
centre for treatm ent as required19.

H arris was orthopaedic consultant to the C anadian arm y in the Second 
W orld W ar and subsequently helped organize the ABC Exchange Travelling

Figure 173 R I H arris, D  E Robertson, W E G allie and A B Le M esurier
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Fellowships of young orthopaedic surgeons between America, Britain and 
C anada which began in 1948. He was succeeded as chief of service by 
Frederick P Dewar, professor of orthopaedic surgery at T oronto  University. 
A nother T oronto  figure was George Frederik Pennal (1913-1976), trained 
in the Liverpool school, who became chief surgeon at St Joseph’s Hospital, 
associate professor and responsible for training programmes.

In western O ntario , periodic visits to  orthopaedic patients in the early 
days were made by B E M acKenzie, a general surgeon with orthopaedic 
interests, and his pupil, Stewart W right, of the W estern H ospital, Toronto. 
Hadley Williams (1864-1932), graduate of the University of W estern O ntario  
in 1888, trained in England and was professor of surgery at his university 
from 1909 to his death. All three of these remained general surgeons.

Sir Frederick Banting (1891-1941) is usually known only for his work on 
insulin, but he was in fact the first surgeon in W estern O ntario  to devote 
himself exclusively to orthopaedics. He came to London, O ntario  from the 
Hospital for Sick Children in T oronto  in 1920, but did not settle and after 
a year his physiological interests took him back to Toronto.

1922 saw the opening of the W ar M emorial C hildren’s Hospital at London, 
prom oted by George Ramsay, who had trained in surgery in Chicago before 
W orld W ar I and with Robert Jones in Liverpool afterwards. Ramsay 
became increasingly interested in orthopaedics and helped develop the

Figure 174 Frederick G Banting (1891-1941)
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W estern O ntario  section of the Society for Crippled Children, centred on 
London but with outlying clinics.

MONTREAL

Here, the ‘father’ of orthopaedic surgery was W G Turner, a McGill graduate 
of 1900 who was appointed in charge of orthopaedics within the departm ent 
of general surgery and became clinical professor of orthopaedic surgery at 
McGill University and head of the local Shriners’ Hospital. Archibald 
Mackenzie Forbes (1874- 1929) did orthopaedic work at the M ontreal 
General Hospital, helped found the C hildren’s M em orial H ospital and was 
sometime president of the C anadian O rthopaedic Association. He was 
succeeded at the General H ospital by N orm an T W illiamson (1893-1947) 
who died prematurely.

Around 1934 there developed an informal group of some ten men, engaged 
exclusively in orthopaedic practice, for informal discussions; with added 
members from Quebec and O ttaw a, these formed the M ontreal O rthopaedic 
Association. This was, of course, bilingual in French and English and one 
of this group, J Edouard Samson, who was a graduate of Laval University 
in Quebec and had moved to M ontreal in 1930, studied with Hibbs and 
Albee in New York and with N ove-Josserand in Lyons (p. 262). Samson is 
well known for his fascial interposition arthroplasty  of the knee. Samson 
suggested the form ation of a C anadian O rthopaedic Association, which came 
into being in 1945. At about this time, when the Royal College of Physicians

Figure 175 J E douard  Samson
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and Surgeons of C anada began to  certify specialists, the num ber of o rtho
paedic surgeons was just under 50.

WESTERN CANADA

In W estern C anada, the pioneer was H P H Galloway (1886-1939). He 
came from T oronto  to W innipeg in 1905 and began lecturing and practising 
in orthopaedic surgery at W innipeg G eneral H ospital in 1907. He was 
president of the American O rthopaedic Association in 1919. In 1939 a 
fracture service was developed at the General H ospital modelled on P la tt’s 
service in M anchester, England. After this, orthopaedists multiplied in 
W estern C anada and acquired closer relations with colleagues in the US 
than with those of eastern Canada.

BRITISH CO LUM BIA

Here, the initial pattern  of linked general and orthopaedic surgery was 
perpetuated by Peter A McLennan, a M cGill graduate of 1898 who moved 
to Vancouver in 1905. The first chief of surgery at the Vancouver General 
Hospital from 1930, he developed a fracture service there. Frank Patterson 
(1876-1938) a M cGill graduate of the same vintage, was the first purely 
orthopaedic surgeon in British Columbia. Initially a general practitioner 
who acquired an Edinburgh surgical fellowship in 1900, he worked with 
Starr in T oronto  after W orld W ar I and went to Vancouver in 1919 as an 
orthopaedic surgeon. He was the first chief of orthopaedic surgery at the 
Vancouver General and St Paul’s Hospitals.

EASTERN CANADA

In the M aritim e Provinces and Newfoundland, all orthopaedic developments 
were after W orld W ar I, a few C anadian Army surgeons having been 
provided by Robert Jones with orthopaedic training in England before 
returning home. Tom B Acker, a D alhousie graduate, worked in MacAus- 
land’s clinic in Boston in 1921 and with W hitm an and Hibbs in New York, 
and began exclusive orthopaedic practice in Halifax in 1923. In 1924, 
Dalhousie University created the first orthopaedic clinic and the first 
academic posts. At this time, Tom  B Acker was appointed (as an associate) 
at the Halifax Children’s H ospital and, unusually for the period, allotted a 
dozen orthopaedic beds. His brother, John Acker, also trained with MacAus- 
land and the two brothers worked with the C anadian Red Cross to construct 
a system of peripheral clinics with m ost of the treatm ent centred on Halifax. 
In the new Victoria General Hospital in Halifax in 1949, the orthopaedic 
service was run by the Ackers with B F Miller, who had recently acquired 
the M C h O rth, thus expanding the teaching facilities in the subject a t 
Dalhousie. From  as early as 1923, Tom  Acker had made regular but
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infrequent visits to St John’s, Newfoundland. In 1937 a jun io r surgeon at St 
John’s, Louis Conroy, decided to train in orthopaedic surgery at Steindler’s 
clinic in Iow a and with Willis Campbell in Tennessee and returned to apply 
his experience at the St John ’s General Hospital. O thers, like E W Ewart, 
followed this example.

ALBERTA

We m ust recall that there were no Alberta medical graduates before 1925. 
Before W orld W ar I, orthopaedics were carried out by general surgeons. In 
1913 a McGill graduate of 1881. F H Mewburn, moved to Calgary as a 
surgeon and in the first world war was chief of surgery at the C anadian 
H ospital, Taplow, England. (This survived to become a famous centre for, 
am ong other subjects, the m anagem ent of severe rheum atoid disease in 
children.) M ewburn became professor of surgery in Calgary and encouraged 
an integral orthopaedic departm ent with its own head. The first purely 
orthopaedic surgeons were Reginald Deane, who had worked with M ewburn 
prew ar and studied orthopaedics in England later, and M ew burn’s son, 
F H H Mewburn (1888-1954). The latter studied in Boston and eventually 
became clinical professor of orthopaedics at the University of A lberta in 
1931. The Alberta O rthopaedic Association was formed in 1948.

We have briefly referred to the founding of the C anadian O rthopaedic 
Association in 1945. The initiative came from the M ontreal O rthopaedic 
Society in 1943, from its then President, J Edouard Samson and from J 
Appleton N utter, who had founded the Society in 193420. These two coopted 
Andrew P M acK innon of W innipeg and R I H arris and a founding committee 
was formed consisting of all the past presidents of the M ontreal Society. 
N utter became the first president of the new Association, the vice presidents 
were Harris, M acK innon and Samson and the secretary was J Calixte 
Favreau. The first annual meeting, in M ontreal on 11—12th June 1945, was 
under the aegis of the C anadian Medical Association. The two bodies soon 
separated but for a time the orthopaedic gatherings continued to be held in 
M ontreal, ju st before or after the annual meetings of the CMA. Later, there 
were changes of venue. The initial m embership in 1945 was 25; by 1968 it 
had risen to 300. The second combined meeting of the American and British 
O rthopaedic Associations (the first had been in 1929) took place in Quebec 
in 1948 with the C anadian  body as a jo in t participant, and the success of 
this meeting led to the ABC Exchange Program m e of young Fellows of the 
three countries that has continued since. These com bined meetings of the 
orthopaedic associations of the English-speaking world, which came to 
include the o ther members of the British Com m onwealth, have since been 
repeated every few years at different places: London 1952, W ashington 1958, 
Vancouver 1964, Sydney 1970 and Cape Town 1982.
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CHAPTER 15

National Histories -  
The United States

If we spend w hat may seem an undue am ount of time in detailing the 
development and achievements of orthopaedic surgery in the United States, 
this must be because the rate and pace of change in that country, the enorm ous 
investment of energy and money and plain hum anity, the concentration on 
innovations in technique as well as on principles, the conviction that almost 
any problem ought to be capable of solution: all served to transform  
orthopaedics as it had developed in the Old W orld. This is not to say that 
present-day orthopaedics would have been better o r worse if America had 
never been discovered; but it would certainly have been utterly different.

Is it unfair to add that the ideas came mainly from Europe and that the 
Americans applied them? Provided with a new concept, as so often in other 
medical fields -  one thinks of antibiotics and jo in t replacem ent -  the 
Americans developed it with the utm ost energy and an almost Teutonic 
thoroughness and application (after all, over a million G erm an im m igrants 
passed through Ellis Island in the second half of the 19th century.) We also 
have the ability to survey the entirety of the development of orthopaedics in 
this new country, so difficult to do in the Old W orld. Also, as the American 
Surgical Society was not founded until 1880, and the American O rthopaedic 
Association was founded as soon after as 1887, orthopaedic surgery as a 
special discipline was less bound to general surgery by years of tradition and 
was freer to  develop independently, a m atter of com petition rather than 
dominance.

At the time of the Revolution, m ost of the medical men were concentrated 
in the northern British colonies; and even at the end of colonial rule there 
were still only two medical colleges, that in Philadelphia, founded in 1765, 
and that in New York, founded in 1767. (The H arvard medical school was 
not founded as such until 1783.) Less than fifty medical degrees had been 
granted before the Revolution; apart from those immigrants already qualified,

375
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m ost doctors learned by apprenticeship or by training in E urope1. There, 
they enjoyed the equivalent of the 18th century G rand  Tour; the great figures 
to be visited included Guerin, Bouvier and D upuytren in France (some of 
the visitors were revolted by the way D upuytren im patiently abused and 
even struck his patients), Stromeyer in G erm any and Little in England.

This tradition was to last right through the 19th century and beyond; in 
its last quarter a num ber of Americans from the Atlantic seaboard, notably 
John Ridlon from New York, were much influenced by the practice of Hugh 
Owen Thom as in Liverpool. But the flow was quite rapidly to be reversed; 
for, despite this inevitably late start, as it were at second hand, the actual 
growth of orthopaedic surgery as an independent discipline proved faster in 
the USA than  in Europe and subsequent generations no longer really needed 
to travel: so much so that the great Lorenz wrote: ‘At that time (around 
1883) orthopaedics, in Europe at least, still remained in its infancy, whereas 
in America it was zealously cultivated2.’ The orthopaedic association of the 
U nited States was formed well before that of any European state.

Even before the Revolution, there were plenty of wars -  with the Indians, 
the French -  to  foster the grow th of military surgery. In Philadelphia, in 
1775, there was published the Plain, Concise, Practical Remarks on the 
Treatment o f Wounds and Fractures by John Jones, professor of surgery at 
King’s College, New York. Jones had studied under H unter and had served 
as a surgeon in the French and Indian wars of 1753-63. This was the first 
American book on military surgery, the first surgical text of any kind, and 
one much relied on by the surgeons of the C ontinental Army; there were 
further editions in 1776 and 1795. It recommended dry lint for wounds, 
sticking-plaster and bandaging for incised wounds, suture of transverse 
wounds (that the gaping transverse wound must be sutured goes back to 
medieval times). Tendons were not to be sutured, but to  be held in place by 
positioning. Balls and bullets were to be removed gently if not too deep, 
after enlarging the wound, followed by bleeding, purges, opium, bark (as a 
local astringent with the hope of lau d ab le  pus’ by the fourth day. F o r severe 
com pound fractures immediate am putation was best, and this was certainly 
the opinion of the French. H atchet and club wounds were to  be expected 
from the Indian allies of either side. John Ranby of tha t time advised, in 
words almost identical with those used by Pare two centuries earlier, ‘to  act 
in all respects as if you are entirely unaffected by their groans and complaints, 
but at the same time behave with such caution as not to proceed rashly or 
cruelly, and be particularly careful to avoid unnecessary pain.’ In the war of 
1812, Baron Percy for the French incised for bullet wounds, evacuated pus 
and removed deep-seated foreign bodies. A B Bouer, also French, wrote a 
book which appeared in translation in New York in 1815 as A Treatise on 
Surgical Diseases, and which states, ‘W hen muscles are covered by apon
euroses they should be crossed by incision so as to prevent strangulation 
when the limb becomes swollen’ -  a fasciotomy which is the essence of 
debridement before that term  became bastardized in m odern times. In 1816 
an American, John M ann, wrote Medical Sketches o f the Campaigns o f 1812, 
13, 14 (published at Dedham , M assachusetts), advising early am putation to 
make wound care easier and treatm ent more definitive. In Philadelphia, in
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1835, W G ibson published The Institutes and Practice o f Surgery, based on 
the Indian W ar of 1830, also advising the incision of skin and fascia to 
prevent swelling and gangrene.

Philip  Syng Physick( 1768—1837) of Philadelphia, ‘the father of American 
surgery’, was born in America as the son of an English im m igrant and 
apprenticed to  a D r Kuhn, a pupil of Linnaeus. He travelled to London in 
1788 and became a pupil of John H unter in Leicester Fields and was H unter’s 
close assistant in animal experiments. He spent m ost of 1790 as house 
surgeon to H unter at St G eorge’s H ospital but declined an invitation to 
remain in London and passed a year in Edinburgh, where he graduated, 
returning to Philadelphia in 1792 at the age of 24. In 1794 he joined the staff 
of the Pennsylvania Hospital and became professor of surgery at the 
University of Pennsylvania M edical School in 1805. In 1816, when professor 
of anatom y, he discovered the absorbability of ligatures made from animal 
tissues. He applied H unter’s principles of rest for jo in t disease and of 
stim ulation (by seton) for ununited fractures and acquired some fame when, 
in January 1822, he successfully treated an ununited fracture of the hum erus 
by the passage of a seton, the ‘American’ method, no t subsequently always 
successful and sometimes complicated by infection. He also carried the lateral 
hip splint up to the axilla.

A later professor of surgery, at New York University Medical College, 
was V alentine M ott (1785-1865), a great ligator of the m ajor arteries, 
including the innom inate, perhaps because he had been influenced by 
spending six m onths as Astley C ooper’s pupil at G uy’s H ospital in London 
in 1807. M ott also performed what may have been the first total excision of 
the clavicle (for m alignant disease) in 1828. He spent the decade of 1831-41 
in Europe for health reasons and wrote about his travels on his re tu rn3. He

Figure 176 Valentine M ott (1785-1865)
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visited Jules G uerin at his ‘princely establishm ent’ in Passy, in Paris, and 
was enthused by seeing G uerin do 50 tenotom ies and myotomies on 43 
muscles in a scoliotic patient at a single session. M ott found himself happy 
to have witnessed ‘the dawning as well as the m eridian splendour o f . .. that 
beautiful and exact science limitedly denom inated orthopaedic surgery’ and 
seems, according to Valentin, to have been the first to  use the conjoined 
term ‘orthopaedic surgery’ as such. Like many another returning enthusiast, 
he yearned to diffuse the principles learned in Europe throughout his native 
land. A site was selected, prospectuses printed, and influence solicited for the 
founding of an orthopaedic institute a t Bloomingdale, New York, for the 
treatm ent of spinal curvature, club-foot and so on, but the doctors were 
against it, ‘he yielded to  medical ostracism, and the project died with him.’ 
As we shall now see, Boston was to provide a more favourable climate for 
the new discipline. However, M ott had a protege, James Knight, whom he 
did persuade to specialize in orthopaedics and who is discussed below.

American orthopaedics, as a separate speciality, began in Boston with 
John B all Brown (1784-1862) and his son, B uckm inster Brown (1819-1891), 
though it was a close-run thing for there were foreign immigrants on the same

Figure 177 John Ball Brown (1784-1862)
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path. John Ball Brown, son of a physician in W ilmington, M assachusetts, and 
a graduate at Brown University in 1806, moved to Boston in 1812 and five 
years later was appointed consultant surgeon to the M assachusetts General 
Hospital. It was not until 1837, at the age of 54, that he decided to restrict 
his practice to orthopaedics, because of a general concern for the hitherto 
largely neglected field of the crippled and deformed -  it is notew orthy that 
in Europe the care of cripples as a social duty was a late and secondary 
adjunct to orthopaedics in historical perspective, whereas in America the 
two were more or less contem poraneous -  and probably because of the 
havoc skeletal tuberculosis had wreaked in his own family. His son, 
Buckminster, had P o tt’s disease and was bedridden for eight years and had 
a perm anent kyphoscoliosis; his elder brother had died from the disease in 
1837. John Ball wrote, ‘Having lost my eldest son by inflam m ation of the 
great spinal cord, and having my second son confined to his bed by a lateral 
curvature of the spine, my attention has been forcibly draw n to the study 
and treatm ent of spinal diseases generally and to the correction of other 
deformities of the hum an body4."

In 1838 John Ball, joined later by his son, opened what was originally 
called the ‘O rthopedique Infirm ary’, two blocks from the M assachusetts 
General Hospital; later it was known as the Boston O rthopaedic Institution. 
In an early annual report from this centre he wrote, presciently:

The practice of orthopaedy is a distinct branch of surgery ... and should 
be practised exclusively. It certainly requires all of any one m an’s mind 
to treat these deformities judiciously. It would be better for the profession 
and for the public at large if the duties of the profession were more 
divided and subdivided... deformities of the hum an frame cannot be 
conveniently and judiciously treated except in a hospital or institution 
expressly devoted to this subject5.

He therefore resisted the treatm ent of orthopaedic patients at the General 
H ospital but seems to have retained his popularity with his colleagues there. 
He claimed to have been the first to perform subcutaneous tenotom y of the 
Achilles tendon for club-foot in New England, on 21st February 1839, not 
long after Strom eyer’s first report of his cases at H anover in 18316. His 
tenotom ies extended to the correction of torticollis, scoliosis and limb 
deformities. ‘The art of O rthopedy is not of recent origin, it was practised a 
hundred years ago -  in the eighteenth century -  but the discovery (of recent 
date) that the tendon could be divided with im punity gave new life to the 
most useful, but which had become an obsolete, a r t6.’ (The first Achilles 
tenotom y in America, an open section, appears to have been done by David 
L Rogers in 1834, in New York C ity7, and Dickson, of N orth  Carolina, 
operated in the same year. In 1837, in New York, the G erm an im m igrant 
William Ludwig D etm old, a pupil of Strom eyer’s, began a series of such 
operations8, and we know that in 1830 there appeared in Philadelphia a 
book in which the author, Thom as Dent M utter (181 1-1859) reported on 
28 cases of club-foot treated by tenotom y9.) Initially, of course, John Ball 
Brown operated w ithout the benefits of anaesthesia until the arrival of ether 
in 1846.
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Buckm inster Brown (1819-1891) obtained his H arvard doctorate in 1844 
and spent the years of 1845 and 1846 in Europe studying orthopaedics with 
Guerin, Bouvier, Stromeyer and L ittle10. W hen he returned to  the States he 
practised orthopaedics exclusively, the first native American ever to do so 
from the start of a surgical career. He was initially with his father at the 
Boston O rthopaedic Institution, or Hospital for the Cure of Deformities of 
the H um an Fram e, and then, in 1861, opened a small private hospital of 24 
beds, the House of the G ood Sam aritan, mainly for children, so that he is 
regarded as the father of children’s orthopaedics in America. He was a skilled 
operator on the foot, knee and hip, and possibly the first to cure bilateral 
congenital dislocation of the hip, in a girl of four years, whom he treated for 
two years in double leg traction with counter-traction from a pelvic band 
fixed to the bedhead.

In 1883, he founded the second chair of orthopaedic surgery in America, 
the John Ball and Buckminster Brown Professorship at Harvard; the first 
had been established in 1861, in New York, by Lewis A Sayre at the Bellevue 
Hospital. In 1868 he published a book containing eight sheets on which were 
stuck prints from photographic plates, stating tha t ‘the figures in the 
accom panying Plates are photographic representations of the cases described 
in the preceding pages. They are copied with an accuracy only attainable by 
that wonderful art which permits the subject to stam p its own im age11.’

However, despite his operative ability, his treatm ent was mainly m echan
ical, by braces, traction and m anipulation, and in 1858 he produced a spinal 
brace rather like that later known as Taylor’s brace. W ith his father, he 
published the first American textbook of orthopaedics. He was a founder- 
member of the American O rthopaedic Association in 1887. Edward H 
Bradford, who was to  play such an im portant part in the later history of

Figure 178 Buckminster Brown (1819-1891)
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orthopaedics in M assachusetts, studied under Buckminster Brown and 
followed him as visiting physician at the orthopaedic division of the House 
of the G ood Sam aritan, the only such service then in Boston.

John Rhea Barton (1794-1871) was an assistant to Physick, graduating at 
the University of Pennsylvania in 1818 and elected to  the surgical staff of 
the Pennsylvania H ospital at the age of 29. He was an innovative and 
aggressive, but thoughtful, surgeon of great m anual dexterity (he was 
ambidextrous). He did a laminectomy for a fracture spine with paraplegia 
in 1824, used a ‘bran box’ for com pound fractures of the femur and described 
his exponym ous fracture in ‘Views and treatm ent of an im portant fracture 
of the wrist’ in the Medical Examiner of 183512. He is best know n for his 
work on both arthroplasty  and corrective osteotom y for ankylosed joints, 
an odd instance of a surgeon simultaneously developing two quite differing 
lines of m anagem ent for the same problem.

It was an orthopaedic landm ark when Barton, on 22nd N ovem ber 1826, 
did a deliberate subtrochanteric osteotom y of the femur for a severe flexion- 
adduction deformity of the right hip, aiming at a pseudarthrosis to  be 
induced by early postoperative movement, analogous to a natural post
fracture pseudarthrosis. The patient was a sailor of 21, John Coyle, injured 
in a fall a t sea and seen by Barton seven m onths later, when the hip was 
deformed and stiff after a year in hospital (it was probably an ankylosed 
tuberculous joint) and not responding to traction.

Figure 179 John Rhea Barton (1794-1871)
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Barton was well acquainted with the pathology of pseudoarthrosis and 
hoped for this outcom e here, especially ‘as in the jo in t to be formed (by 
section through the trochanter) the will alone m ust influence the movements, 
since nearly all of the muscles which exercised their control over the original 
jo in t would be carefully preserved by a mere transfer of the point of 
articulation and resistance from the head of the bone of the acetabulum  to 
the upper end of the shaft of the femur. Although I did not think it essential 
to the m elioration of my patient’s condition that the ends of the bone should 
at its section undergo any change, further than by the absorption of the 
asperities, I did believe tha t nature would no t passively witness my labours 
to effect what she herself has so often endeavoured, unaided by art, to 
accomplish; but that she would be ready to cooperate with me, and to extend 
to com pletion that which hum an art alone would be incapable of in the 
form ation of a new and useful jo in t.’ This was a prophetic statem ent of the 
principles underlying jo in t excision aimed at preserving movement to be 
further developed in the later 19th century (others used excision with the 
aim of inducing ankylosis.)

The operation took seven minutes, using a keyhole saw. M ovement was 
begun after six weeks and the patient was walking and weight-bearing at 60 
days, walked 150 feet with crutches at 70 days and 100 yards a t 78 days, 
regaining nearly full voluntary hip movement despite some suppuration and 
transient erysipelas.

‘I hope 1 will not be understood,’ wrote Barton, ‘as entertaining the belief 
that this treatm ent will be applicable to and judicious in every case of an 
anchylosis... the operation would be justifiable o n ly ... when the patient’s 
general health is g o o d ... where the rigidity is not confined to  the soft parts 
but is actually occasioned by a consolidation of the joint, where all the 
muscles and tendons essential to the ordinary movements of the former are 
sound.’ The principle, he thought, might be applicable to the hip, knee, 
shoulder, hallux and finger joints, but only if the muscles were still capable -  
an idea tha t has persisted, even though experience has shown that total hip 
replacement can succeed even in cases of very old ankylosis, where the 
muscles might be expected to have long wasted. ‘If they have been lost,’ said 
Barton, ‘it would be palpably wrong to form a jo in t13.’ Coyle enjoyed the 
use of his artificial jo in t for six years, after which ankylosis recurred at the 
osteotom y site but w ithout recurrence of deformity.

As we note elsewhere, B arton was not the first to aim at deliberate 
restoration of movem ent after ankylosis, though some did so by excision of 
the former joint, some by adjacent osteotomy. Thus, Charles W hite, of 
M anchester, England, a student of John H unter, in 1768, excised several 
inches of the upper shaft of an osteomyelitic hum erus in a boy of 14 instead 
of doing the conventional am putation, with an excellent result. He reported 
the case to the Royal Society in 1769 and at this time proposed excision of 
the femoral head and neck. In 1783, Henry Park  (p. 100), surgeon to 
the Liverpool Infirmary, suggested that excision of diseased jo in ts might 
sometimes replace am putation -  though he was aiming at arthrodesis -  while 
M oreau, in France, was actually doing this a t about this time. In 1822, 
Anthony W hite, of the W estm inster Hospital in London, excised the hip in
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Figure 180 John  Rhea Barton: on the treatm ent of anchylosis by the form ation of 
artificial jo in ts (North American M edical and Surgical Journal, 3, 279 [1827])

a boy of 11, probably tuberculous with secondary infection, sinuses, dislo
cation and severe adduction deformity. He divided the bone two inches 
below the greater trochanter and removed the upper femur; there was rapid 
healing, the leg was straight and the new jo in t moved well for five years 
before the patient died of phthisis. The autopsy showed fibrous ankylosis14. 
Thus, by over a century, W hite anticipated G irdlestone’s procedure for this 
condition. In 1825, James Syme of Edinburgh began his great contributions 
to excision with the tuberculous shoulder of a woman of 38 and in his 1831 
Treatise on the Excision o f Diseased Joints referred to  14 elbow resections*.

O n a contrary course, on 27th M ay 1835, Barton did a supracondylar 
wedge osteotom y of the femur for bony ankylosis of the knee at a right angle

*We m ust always recall that, when H odges w rote his book on The Excision o f 
Joints in Boston in 1861, the m ortality  of hip disarticulation was alm ost 100 per 
cent and tha t of hip excision 50 per cent.
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in a doctor, an operation taking only five minutes, correcting the deformity 
by gradual changes of splintage (he was concerned for the popliteal vessels). 
There was complete success despite m inor infection and extrusion of some 
small sequestra. The patient was allowed up after four m onths and resumed 
his practice, writing to  Barton two years later, ‘W hen I think of w hat I was, 
and w hat I am, and tha t to your firmness, judgm ent and skill I am indebted 
for the happy change, I want words to express adequately all that I feel15.’ 
(In 1845, G urdon  Buck (1807-77) of New York treated a similar case by 
osteotom y through the former knee joint.)

In 1834, Barton wired a fractured patella, but the patient died of sepsis. 
However, Bick states that the first published report of this procedure was 
by E S Cooper of San Francisco, in 186116.

The flood of G erm an im m igrants in the early 19th century brought two 
pupils of Stromeyer who became early orthopaedic surgeons in the USA.

W illiam  Ludwig D etm old  (1808-1894), self-styled Ludwig Wilhelm in his 
doctoral dissertation at G ottingen in 183017, was born  at H anover, the son 
of the Court physician and was himself surgeon to the Royal H anoverian 
G uards. He had acquired a basic training in orthopaedics a t Stromeyer’s 
institute in H anover and em igrated to New York in 1837 at the age of 29 
and was thus the first orthopaedic surgeon in that city. An apostle for 
Stromeyer in the USA, he performed w hat may have been the first 
subcutaneous tenotom y in America on 6th September 1837, and by 1840 
was able to report on a series of 167 cases, including operations on many

Figure 181 William D etm old (1808-1894)
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tendons other than at the heel. In 1841 he established a public clinic for the 
treatm ent of crippled children, the first such clinic to be instituted in New 
York; some authorities state that this was at the Bellevue H ospita l18, others 
that it was at the College of Physicians and Surgeons16; perhaps it was a 
combined post but in any case he continued it up to 1861. He became a 
surgeon to the U nion Forces in the Civil W ar and was often called on in 
advance of im pending battles to plan treatm ent of the wounded and himself 
worked on m any Virginia battlefields. The day after the first Battle of Bull 
Run he performed 75 am putations in a morning. He devised the Detm old 
knife, which com bined a fork, for one-arm ed veterans. In 1862 he became 
Professor of M ilitary Surgery and Hygiene at the College of Physicians and 
Surgeons.

Although he regarded himself as a Strom eyerian m issionary in America, he 
was not an indiscriminate enthusiast of tenotom y and preferred conservative 
m anagem ent if possible; he always followed up the operation with gradual 
correction in an appliance. In 1842 he gave six lectures to the College, 
introduced by these remarks, ‘O rthopaedic surgery presents to you unequalled 
and peculiar attractions, for I may safely assert that in every case a satisfactory 
result may be anticipated and promised, that is, if both patient and 
surgeon do their best.’ T hat ‘unequalled and peculiar a ttraction’! W hat good 
orthopaedic surgeon has not felt like this, and what bad one has? In these 
lectures, he described a turnbuckle appliance to straighten the flexed knee, 
not very different from its medieval counterpart. He operated for D upuytren's 
contracture, not nam ing it as such though D upuytren had described it in 
183419, he operated for torticollis, and, in 1850, was possibly the first to deal 
with a cerebral abscess, opening the lateral ventricle20. He was on the staff 
of the Bellevue and Presbyterian Hospitals, a charter m ember of the New 
York Academy of Medicine, a founder-m em ber of the New York County 
Medical Society and its first President. W hen the American O rthopaedic 
Association was founded in 1887, Detm old was 79 and was made an honorary 
m ember in 1892. He was solitary, a dandy, and rode in the park every day.

W as D etm old the first pioneer of orthopaedic surgery in the USA? He 
arrived in 1837, but a t that time John Ball Brown was already New England’s 
first orthopaedic surgeon and was to establish his Boston institute the 
following year. Perhaps the two should share the glory. There has been a 
continuing dispute as to who did the first tenotom ies in the US, but Detmold 
himself never asserted any priority and always acknowledged the work of 
D ickson in N orth  Carolina in 1835 and of Smith of Baltimore in 1836. 
Perhaps the best tribute to him is Bick’s, ‘He was the first of a new breed in 
American medicine, the trained and self-declared orthopaedic surgeon, who 
had started practice as such, and who, by publication, teaching and lecturing 
inspired other physicians to practice the specialty and medical institutions 
to accept i t16.’

The second of Strom eyer’s pupils to arrive was L ouis Bauer (1814-1898). 
Carl August Ludgwig Bauer was born in Stettin. A storm y and combative 
individual, a natural dissident, he was sentenced to 10 m onths’ prison in 
1848 for political activities and emigrated to England in the following year. 
There, as a Stromeyerian, he was welcomed by Little. While in England he
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Figure 182 Louis Bauer (1814-1898)

translated into G erm an an English book, Untersuchungen iiber das Wesen 
und die Behandlung der Deformitaten des menschliches Kdrpers (Studies on 
the nature and treatm ent of deformities of the hum an frame) by J Bishop 
(Stettin 1853), and in this he described himself as ‘D irector of the Royal 
O rthopaedic Institution in M anchester’, though there is no record that such 
an institution ever existed or that Bauer ever worked in that city, a claim 
he was to repeat later. We do know that he was listed as a m ember of the 
Royal College of Surgeons for 1853.

In that year at the age of 39 he emigrated to New York and, in 1854, 
founded the ‘O rthopaedic Institute of Brooklyn’ with Richard Bartelmess 
and lectured at ‘Long Island College H ospital’. This had derived from the 
G erm an General D ispensary he helped to found and later became the 
D ow nstate M edical Center of the State University of New York. His institute 
was the first of its kind in the city and was modelled on the European 
pattern, with appliances, a gymnasium, baths and a garden. It therefore 
resembled John Ball Brown’s institute in Boston, but had an outpatient clinic 
and 50 beds; it eventually became the orthopaedic departm ent of Long Island 
College of Medicine, chartered in 1858.

In 1861, Bauer gave a series of lectures on orthopaedic surgery at the 
Brooklyn Surgical and Medical Institute. These were published in 1862 in 
the Philadelphia M edical and Surgical R eporter and, after editing, as a book 
entitled Lectures in Orthopaedic Surgery in 1864, with a second edition in 
1868. This, after the small volume of Buckminster Brown, was the first true 
orthopaedic textbook in the US, and won the praise of Sir A rthur Keith in
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England half a century la ter21. The book stressed the im portance of rest and 
im m obilization of the spine. ‘N o mechanical apparatus, however handsomely 
constructed ... can satisfy this m ost stringest requirem ent as long as the 
patient is perm itted the upright position. The doctor m ust insist on the 
necessity for the horizontal supine p o sitio n ... so long as the slightest trace 
o f local disorder is demonstrable, the first therapeutic axiom  in the treatm ent 
of jo in t diseases is absolute and unconditional rest, and the next is a functional 
position of the diseased jo in t.’ These teachings were re-emphasized in a series 
of lectures given at M cGill University M edical College in M ontreal and 
published as Lectures on Causes, Pathology and Treatment o f Joint Disease 
in New York in 1868 by William W ood. (Though it is odd that in 1885 he 
was to state that patients with P o tt’s disease should be anaesthetized from 
time to time and the deformity corrected by m anual pressure.)

These views on the im portance of rest in a functional position were exactly 
those being preached by Hugh Owen Thom as, 20 years his junior, in 
Liverpool at much the same time, and it is interesting that both men were 
entirely dogmatic, convinced they were right -  unlike their colleagues -  
pugnacious and self-isolated and correspondingly somewhat paranoid. Each 
m anaged to produce a degree of ostracism. It is not surprising that Thom as 
called Bauer ‘the best exponent of American orthopaedics’, adding that ‘to 
the treatm ent of posterior curvature of the spine I can contribute but little. 
The mechanical treatm ent adopted by me is that form of posterior support 
which my friend, D r Bauer of St Louis, USA, had introduced into practice22.’ 
Bauer and Ridlon were the only Americans to whom Thom as felt akin; all 
three men were cantankerous perfectionists.

Bauer became a critical and prickly colleague of native New York 
orthopaedists -  Sayre, Taylor and Davis -  and became a centre of strife, to 
the degree that, according to John Ridlon, ‘he was persecuted out of New 
York City’ by these gentry. But then, Ridlon was a m an of similar 
tem peram ent and, as we shall see, had his own troubles and also had to 
leave the city. Thus, in his second book, Bauer, referring to Rhea B arton’s 
hip osteotom y, said tha t he did not do it because an artificial jo in t could 
never give adequate support, that it excited suppuration, and that, in Sayre’s 
hands, the patient died of pyaem ia after a few m onths w ithout autopsy 
evidence of neoarthrosis. (Sayre disputed this and quoted witnesses of the 
autopsy to confirm that there was a false jo in t23.)

He likewise criticized Taylor’s brace: because it was inefficient and had 
been patented and should -  if any good -  have been m ade freely available, 
and because it was prem ade w ithout respect for the shape of the patient and 
assumed, fallaciously, that P o tt’s disease could be straightened by splintage 
alone. ‘D r T ay lo r...  need not have gone to the expense of a patent, because 
i t . . .  is not likely to be employed by anyone else.’

H G  Davis had devised an extension splint for the lower limb in which a 
patient with hip disease could get about, a splint improved by Sayre, ‘but 
this apparatus as well as the others above m entioned are all defective in a 
very essential point: they neither fix the diseased jo in t nor do they prevent 
adduction of the limb.’ In an article of 1889 on ‘O rthopaedic surgery in 
England and the U nited States24’ he wrote, ‘D r Sayre has not given birth
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to a single original idea but has p ro p ag a ted ... the intellectual fruit of his 
superio rs...  W hat revenue would (Dr Taylor) derive from his orthopaedic 
practice if he relinquished the m anufacture of his very glittering, complicated, 
costly and withal useless instrum ent?’ And, as to D r Davis’s famous appliance, 
so commended by others, ‘this excessive tribute to so indifferent a contrivance 
did more than  anything else to consign it to the mausoleum  of the past’.

Bauer, like Thom as, did not hide his light under a bushel. In the same 
article he wrote, T h e  history of orthopaedic surgery in the U nited States is 
intim ately interwoven with the nam e of the writer of these pages, and either 
ignorance or injustice ignores him. This is no em pty b o a s t...  upon our 
advent to this country in 1853 there was no specialty as now understood by 
the term ‘orthopaedic surgery’: even its name had to  be found and cast by 
us.’ This was quite untrue. D etm old had already been 16 years in New York 
when Bauer arrived; there were Sayre, Knight, M ott and others in the city, 
John Ball Brown in Boston. If it had been true, why was Bauer not a founder 
m ember of the American O rthopaedic Association in 1887, or elected an 
honorary mem ber as were Detm old, Sayre, Davis and Taylor, if it were not 
that resentm ent of his criticisms still rankled?

These criticisms probably provided the im petus for him to leave his 
Brooklyn w orkshop in 1869 and settle in St Louis, where he became the first 
‘Professor of O rthopaedic Surgery’ at the College of Physicians and Surgeons 
of St Louis, founded in 1879, chiefly on his own initiative (the College closed 
in 1910). It was the first such clinic in the midwest; there was a large G erm an- 
American com m unity in the city and his reputation had preceded him. He 
was followed by Ridlon, another self-exile, in Chicago in 1887 and by 
Steindler in Iow a City. It was no doubt Bauer’s influence that secured for 
Thom as, in 1890, the honorary M D  of the University of St Louis as one of 
the two most distinguished doctors of the year.

A contem porary of John Ball Brown was H enry Jacob  B igelow  (1818- 
1890), son of an eminent Boston physician, Jacob Bigelow (1787-1879). He 
studied medicine at H arvard  but then developed lung disease, wintered in 
Cuba 1839-40 and was then in Europe until 1844. His book, A Manual o f  
Orthopedic Surgery (Boston 1845) is sometimes regarded as the first American 
text on the subject, but this claim has been made so often on behalf of other 
publications tha t scepticism is indicated. As he was then still only 27, it is 
not surprising tha t the work consists mainly of an account of his experience 
with G uerin and others in Europe, and the current enthusiasm  for tenotom y 
in all its forms is reflected in his first two chapters, dealing with tenotom y 
for the cure of squint and stammer. Delpech of M ontpellier, D upuytren and 
Stromeyer were also am ong his pantheon, so it is not surprising that he 
gained the Boylston Prize in 1844 for an essay, ‘In what cases and to what 
extent is the division of muscles, tendons and other parts proper for the relief 
of deformity or lameness?’ He noted that ham string tenotom y for fixed knee 
flexion was likely to  subluxate the tibia backwards and adopted Little’s 
‘m achine’ for displacing the tibia forwards during the procedure. For 
torticollis, he divided if necessary not only the sternom astoid but also the 
platysm a and trapezius, using a brace extending to the pelvis. In 1852 he 
performed the first excision of the hip joint, though again one m ust always
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Figure 183 H enry Jacob Bigelow (1818-1890)

be cautious in claiming priority in any of these matters. He also described 
the correction of flexion-adduction deformity of the hip by subcutaneous 
section of the adductors, rectus, femoris, sartorius, pectineus, psoas and 
iliacus, introducing the tenotom e three inches below the anterior superior 
iliac spine parallel to  the inguinal ligament as far as the femoral artery. 
‘Profuse haem orrhage followed but was controlled by com pression.’

Bigelow’s m ain claims to  fame relate to his contributions to hip surgery 
and to the in troduction  of ether anaesthesia. In the former, he stressed the 
role of the Y -shaped  iliofemoral ligament and its use as a fulcrum in 
reduction of hip dislocations, and his well know n m ethod of reducing a 
traum atic dislocation was based on careful dissections and mechanical 
studies, described in a book, The mechanism o f dislocation and fracture o f  the 
hip (Philadelphia 1869). This helped to found the subsequent treatm ent of 
congenital dislocation by m anipulation (Lorenz’s ‘bloodless m ethod’) and 
open operation (Hoffa). W riting in 1966, Jesse T  Nicholson, celebrating the 
world fame of the M assachusetts General H ospital in hip surgery, refers to 
the custom, ‘whereby, each W ednesday, soon after dawn, the patients are 
placed beneath Bigelow’s bust while members of the orthopedic staff offer 
petitions which they believe will bring a blessed result.’

Above all, it was Bigelow who was responsible for the first employment 
of ether for general anaesthesia in surgery at the M assachusetts General 
Hospital, on 16th O ctober 1846, the Ether Day. He had heard that D r W 
T G  M orton was extracting teeth painlessly under ether, went to  see for 
himself, and persuaded D r John C W arren, chief of surgery at the hospital, 
to allow M orton  to adm inister ether for an operation by W arren himself. 
Bigelow made know n the success of this to the world in a paper published 
a few weeks later25, and this only a few years after the great Velpeau in
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Figure 184 The first public dem onstration  of ether anaesthesia a t the M assachusetts 
G eneral H ospital on 16th O ctober 1846. Bigelow is the figure below on the left

Paris had asserted that ‘the elim ination of pain in operations is a chimera 
which it is not permissible to pursue today26.’ It is fascinating that such ex 
cathedra pronouncem ents, stressing not only the impossibility but also almost 
the impiety of a great step forward, recur in the history of medicine and 
science and usually prove to be presages of such advances. The present writer 
recalls the great British orthopaedic surgeon, Sir James Seddon, speaking of 
the ‘arrogance’ of those who thought that poliomyelitis might be treated or 
prevented, and this at the very time when Salk was perfecting his vaccine.

Bigelow also constructed an operating chair which the Em peror of Brazil 
saw at the hospital in 1867 and recommended to  the G erm an Empress; 
Bigelow sent a drawing to Berlin and was rewarded with a copy of von 
Esm arch’s new book, A M anual o f M ilitary Surgical Technique.

It ought to be added that, several years before the appearance of Bigelow’s 
m onograph on the hip, M urray C arnochan (1817-1887), professor of surgery 
at New York College, had published a treatise on congenital dislocation of 
the hip which was the first comprehensive review of this subject in Am erica27.

Gurdon Buck (1807-1877), a t the New York Hospital, devised in the 1850s 
‘An improved m ethod of treating fractures of the femur’ by adhesive strapping 
traction in place of Chessher’s double inclined plane or the long Liston 
splint28. This was very much as used today, with two side-straps, a spreader 
and a pulley a t the end of the bed, but with countertraction by strap or 
rubber tubing at the perineum and also with lateral coaptation  splints. It 
had been suggested by Josiah Crosby of New H am pshire29 and he had also 
seen his colleague, Henry G assett Davis, using it for hip disease. Buck
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dem onstrated it to  the New York Academy of Medicine in the spring of 
1861. and shortly after it became as popular in the Civil W ar as closed 
plaster had been in the hands of Pirigoff in the Crim ean War. One hesitates 
to ascribe any priority, since G uy de Chauliac had been using pulley traction 
at M ontpellier in the 14th century, while Josse of Amiens had so treated 
fractured femurs in 1836 by tying the foot to the raised bed-end. Also, John 
H addy James (1788-1869) of Exeter in England in 1839 used continuous 
weight and pulley traction from a wooden splint in which the leg was 
bandaged30.

Jam es Knight (1810-1887), a Baltimore graduate of 1832, practised in New 
York City from 1835, apparently as a sort of clinical assistant at various 
centres with a special interest in orthopaedics. He exhibited exceptional 
ability in designing trusses and braces and from his early days devoted 
himself to ‘displacements of parts of the hum an system requiring the use of 
bandages, such as trusses, spring bandages for fem ales... and suspensory 
bandages.’ (Note the wide range of application of the word ‘bandage’ in 
earlier times, and hence the versatility of the ‘bandagist’.) He founded the 
New York Surgeons’ Bandage Institute in the late 1830s, ‘to be exclusively 
kept for the reception and sale of the m ost improved bandages and the 
treatm ent of diseases requiring their use’, and realized at an early stage the 
need for a special institution for the crippled poor; but this was not to 
materialize for over twenty years.

His activities drew the attention of Valentine M ott, who induced him to 
specialize in orthopaedics, and in 1863 he did what M ott had been unable 
to do, giving the use of his own home as a hospital for the New York Society 
for the Relief of the R uptured and Crippled, prior to the establishm ent of 
that Society’s own hospital seven years later, with K night as resident

Figure 185 Jam es K night (1819-1887)
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superintendent-physician. The original staff included M ott, William K  van 
Beuren and John M Carnochan. This is the oldest orthopaedic hospital in 
the US that has been in continuous operation since its foundation, albeit 
with a change in name. It had 200 beds and only children between the ages 
of four and 14 with curable diseases were treated.

K night spoke of himself as a ‘surgico-mechanic’, dealing only with 
conditions capable of relief by bandaging and bracing, and absolutely rejected 
m ajor operations. He refused to  have an operating theatre in the hospital 
and even rejected the plaster bandage invented by the D utchm an, M athysen, 
in 1851. O ther New York contem poraries, such as Sayre, relied heavily on 
plaster, especially for suspension jackets for scoliosis and P o tt’s disease. 
K night thought it wrong to compress the respiratory organs or the limbs, 
‘All such adventurous treatm ent is avoided in this hospital.’ And, in fact, 
plaster was not used there until after his death, by his successor Virgil 
Gibney, who also installed the first operating theatre31. Hernia was treated 
there because the orthopaedic appliance-m akers also made the trusses, but 
no skilled mechanics were ever employed since K night felt tha t a surgeon 
ought to  be able to  fit any brace himself.

K night was a great autocrat and allowed only treatm ent of which he 
approved, and this led to difficulties with his staff. But he did establish the 
first considerable program m e of residency training in orthopaedics in the 
US, his first assistant being N ew ton M Shaffer from 1863 to 1868, and his 
second Virgil P  Gibney. His intolerance led to  a break with G ibney in 1884, 
when the latter wrote a book, The Hip and its Diseases, which conceded a 
place for traction or even resection of the tuberculous joint; these were 
anathem a to Knight, who dem anded and obtained G ibney’s resignation. His 
later return as head of the hospital seems a piece of poetic justice.

In 1868, K night published The Improvement o f  the Health o f Children and 
Adults by Natural Means, dealing largely with the diet and the value of 
electrotherapy, and, in 1874, Orthopaedia, or a Practical Treatise on the 
Aberrations o f  the Human Form, with G ibney’s help. The text was mainly 
classical, dealing with braces, frames and casts; the only operations mentioned 
were tenotomies and there was an emphasis on the benefits of electrotherapy 
with the static machine for chronic ulcers and rheumatism. A second edition 
ten years later was based on experience with 5000 inpatients and 26000 
outpatients.

K night was one of the last ‘strap  and buckle’ pioneers in orthopaedics, 
before and during the expansion of operative m ethods, and before the 
foundation of the American O rthopaedic Association in 1887. This, appropri
ately, was also the year of his death, the end of an epoch, for he was one of 
the last conservatives at a time when orthopaedic surgeons were struggling 
desperately to free themselves from the stigma of being ‘mere bandagists’ 
and to justify their existence as a separate discipline from general surgery. 
O f course, Sayre and his colleagues thought him far too conservative, which 
exemplified the great divide between the non-operators who relied on rest 
and appliances and the surgically minded, a gap not yet altogether bridged. 
He practised the ‘constitutional’ treatm ent as advocated by Hugh Owen 
Thom as, and as opposed to  w hat Thom as and Royal W hitm an called
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'm ethods of adventure’. Essentially, this relates to the divide between the 
classical and the rom antic in surgery. From  ancient times orthopaedics was, 
and had to be, classical in approach, but when anaesthesia and antisepsis 
gave the great impetus to  operative m ethods -  especially in abdom inal 
surgery, par excellence a rom antic field -  orthopaedists were inevitably not 
to be left behind. It was precisely the fear that they might now be relegated 
to being mere ‘bandagists’ that spurred them  on. However, the struggle was 
never easy. ‘There never was a time,’ wrote Phelps in 1894, ‘when they, the 
orthopaedic and the general surgeon, could lie peacefully together in the 
same bed, excepting like the lion and the lamb -  one inside the other, and 
the poor orthopede was always inside.’

W hat K night did that had not been done, or not properly done before, 
was to conceive and establish the ongoing treatm ent and education and 
vocational training of the crippled child and adolescent as a unity under his 
own eye and in his own wards. Though a firm advocate of rest, he placed 
an emphasis on rehabilitation that had previously been lacking. He really 
felt for the disabled poor, and that is som ething w ithout which mere surgical 
technique is vanity.

We now come to consider a group of men active in New York in the latter 
half of the century, well grouped as follows by Alfred Rives Shands, to whose 
historical researches we owe so m uch32. Henry G assett Davis (1807-1896), 
‘the greatest mind of the early period’, known for the elastic treatm ent of 
deformities; Lewis Albert Sayre (1820-1900), ‘foremost American orthopedist 
of all times and probably our first professor’; Edward Hickling Bradford 
(1848-1926), founder of the m odern Boston school of orthopedics and a 
cham pion of crippled child care; Charles Fayette Taylor (1827-1899), founder 
of the New York O rthopedic D ispensary and Hospital, and N ew ton M 
Shaffer (1846-1928) who succeeded Taylor (these two, with Knight, relied on 
mechanical m ethods and were against operative measures); Virgil Pendleton 
Gibney (1847-1927), who developed the training program m e at the H ospital 
for the R uptured and Crippled at the turn  of the century; and De Forest 
Willard (1846-1910), pioneer of orthopaedic surgery in Philadelphia and 
first professor in the subject at the University of Pennsylvania.

Lewis Albert Sayre (1820-1900) was born in New Jersey, graduated in 
New York, and was appointed surgeon to Bellevue H ospital in 1853. 
There he started an orthopaedic dispensary in 1861 and held this clinical 
appointm ent until 1898, when he was succeeded by his son, Reginald Hall 
Sayre. He became the first professor of orthopaedic surgery at Bellevue 
Medical College (the first at any US medical school), later part of the 
university of the City of New York. Originally, this was concerned mainly 
with fractures and dislocations; later it was extended to clinical surgery.

In 1854 he performed the second successful resection of a tuberculous hip 
in the U S33; Bigelow had done the first two years before. (Of course, 
tuberculosis was not then recognized as the cause of ‘coxitis’; there was a 
vague concept of ‘strum ous diathesis’; Sayre thought it of traum atic origin.) 
D uring the next 30 years he excised over 70 hips, though he acknowledged 
that the operation would eventually be obviated by advances in diagnosis 
and treatm ent (it was still being done, and very radically, including the
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Figure 186 Lewis A Sayre applying a plaster jacket

acetabulum , by Bankart at the Middlesex H ospital in London in the 1930s). 
He dem onstrated the operation to the In ternational Medical Congress in 
Philadelphia in 1876, attended by Lister, who said that this alone would 
have been sufficient reward for crossing the Atlantic. He was a great 
enthusiast of the plaster bandage, and perhaps his greatest contribution to 
orthopaedics was the suspension plaster jacket, the ‘Sayre jacket’, originally 
for P o tt’s disease34, his first case being a boy of four with partial paraplegia. 
It was later applied to scoliosis35, sometimes associated with tenotom y of 
the latissimus dorsi. F or cervical and high thoracic curves the jacket 
incorporated a ‘ju ry  m ast’ extending above the head to allow constant head 
traction, a forerunner of halo traction. The head was suspended by a sling 
from a tripod and lateral pressure was applied to the curve convexities by 
canvas bands while the jacket was moulded.

It seems clear from various commissions of enquiry (dubious m id-century 
claims in Europe for certain treatm ents had established the need for objective 
assessment) and from the X-ray evidence, when this arrived, that very 
complete correction could be obtained; but there was a tendency to recurrence 
when the jackets were removed and Sayre himself later came to believe that 
the apparent correction was due to the development of com pensatory curves. 
In 1877, as a delegate from the American Medical Association to the British 
Medical Association, he dem onstrated his m ethod for spinal diseases at 
various centres in England and Ireland (where he complained that the 
dam pness hindered the setting of his plasters). The tone of these demon-
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Figure 187 Lewis A Sayre (1820-1900)

strations, and a clue to the tem peram ent of Sayre himself, is sufficiently 
indicated in a com m ent by Robert Bigg, who attended one at University 
College Hospital, ‘W ith a personal and dram atic presum ption of supreme 
superiority ... he made a virulent and satirical attack upon all previous 
treatments. After vilifying these as absolutely worthless, he disclosed.. .  that 
he himself h a d ... a new and perfect plan of treatm ent which ought to be 
adopted to  the exclusion of all others, both in cases of spinal caries and in 
cases of lateral curvature36.’ His book, Sp in a l D isease and  Sp in a l C urvature: 
the ir trea tm en t b y  suspension  and  the  use o f  the p laster o f  P aris bandage, 
(Lippincott, Philadelphia 1877) was actually written during this visit and 
dedicated to the British medical profession in gratitude for their welcome.

Sayre insisted on the early incision of suppurating joints, but in this, as 
with all his operations and for spinal injuries, practised careful and prolonged 
im m obilization in casts, nor did his operative enthusiasm prevent him from 
being an expert brace designer. In tenotomies, he followed Little in delaying 
correction after operation to prevent air entering the wound. He did many 
hip osteotomies, aiming, like Barton, at a neoarthrosis37. He devised a club
foot shoe, advocated routine exam ination of all newborn children, and 
insisted that treatm ent be instituted from the m om ent of birth, ‘the more 
frequent the m anipulation, the more benefit to be derived.' He also repaired
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hare-lip and meningocoele immediately. He introduced an inflatable rubber 
tourniquet and an adhesive strapping m ethod for fracture of the clavicle. His 
Practical M anual o f the Treatment o f Club Foot (Appleton, New York 1869) 
was reissued in 1874, 1875 and 1894 and translated into m any languages. In 
1876, his Lectures on Orthopedic Surgery and Diseases o f the Joints (Appleton, 
New York) won wide acclaim as the best American textbook of its time, 
superseding that of Bauer; it was only the fourth American orthopaedic text 
ever written. He was an early exponent of bone-lengthening procedures.

Sayre acquired a reputation in Europe as the greatest living practitioner 
in his field, partly because he was decorated for treating a m ember of the 
Swedish royal family. He was a brusque, forceful and therefore controversial 
personality, an eloquent public speaker, a founder-m em ber of the American 
M edical Association in 1847 and its President in 1880 -  the first orthopaedic 
surgeon to be so. He prom pted the creation of the Journal of the Association 
in 1882. He was therefore a m ajor force in the development of orthopaedic 
surgery, raising it from a state of neglect, even contempt. As Bradford wrote 
in 1889, T h e  surgeon no longer looks upon the treatm ent of orthopaedic 
cases as a forlorn hope of despairing surgical duty, or as a m atter to be 
relegated to the commercial interests of the m aker of the trusses38.’ ‘Few 
men,’ said the British Medical Journal, ‘in this generation accomplished so 
much for the relief of hum anity.’

Because Sayre helped convert orthopaedics from a m atter of m anipulations 
and braces into a fully-fledged surgical speciality, it is interesting that he 
originally opposed the creation of the American O rthopedic Association in 
1887 (though he was m ade an honorary member in 1889) and instead urged 
his orthopaedic colleagues to jo in  the American Surgical Association. We 
should add that, from 1861 to 1866, Sayre was appointed Resident Physician 
of New York City, a sort of M edical Officer of Health, under four mayors. 
He was an enthusiast of vaccination, im proved sewage disposal, showed that 
cholera was communicable, and initiated quarantine regulations in the Port 
of New York.

Finally, the interest Sayre took from the outset in the m anagem ent of 
fractures and dislocations exemplifies that this field was hardly ever separated 
from that of classical orthopaedics as that subject developed in the United 
States, unlike the situation in Europe, where, as in England, it was not 
possible to divert the m anagem ent of injuries from the general surgeons into 
specialist clinics until the Second W orld W ar and after.

Henry Gassett Davis (1806-1896) had some clinical training at Bellevue 
and graduated at Yale in 1837. For some 15 years he practised at W orcester 
and elsewhere in M assachusetts, developing an interest in skeletal disease 
and deformities. D uring this period, around 1856-7, he devised an elastic 
m aterial for weight and pulley traction which replaced G ross’s adhesive 
strapping. (Samuel D avid G ross (1805-1884), professor of surgery at Jefferson 
M edical College, Philadelphia, had revolutionized the treatm ent of fractures 
of the long bones by the application of adhesive tape.) It was Davis’s m ethod 
that had been adapted by G urdon Buck in 1860 and rapidly became standard 
equipm ent in the medical corps of the Union Army in the Civil W ar. It was 
used for the treatm ent of fractures, flexion deformities, jo in t infections, even
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club-feet, and became know n as the ‘American m ethod’, but this is confusing 
since the term was also applied to Davis’s com bination of brace traction 
and im m obilization for the m anagem ent of hip disease, aiming at ‘support 
w ithout pressure and m otion w ithout fric tion ... the treatm ent itself, concisely 
defined, consists in abstraction of the jo in t affected by continued elastic 
ex tension ... N ature will not yield to violence, but only to gradual force.’ He 
also invented am bulatory hip and spinal braces, which he alleged were 
pirated by Sayre and Bauer. His scoliosis brace had elastic straps pulling on 
the convexities.

In 1855 he settled in New York and specialized in orthopaedics and 
fractures. The practice grew rapidly and he opened a private hospital on 
M adison Avenue at 37th Street ‘for the purpose of carrying out in the most 
appropriate m anner the treatm ent of diseases and injuries of joints, including 
old dislocations and deformities.’ He was also a pioneer in the sanatorium  
regime for phthisis.

In 1893 he reported on 59 years’ experience in the open evacuation of 
suppurative arthritis, washing out the jo in t with tepid water and injecting ‘a 
French preparation  of chlorine’, using a tent to keep the wound open and 
allow healing from the depths. This was, essentially, what was to become 
the C arre l-D ak in  hypochlorite irrigation of wounds in W orld W ar I. In 
1867 he had published his Conservative Surgery as Exhibited in Remedying 
some o f the Mechanical Causes that Operate Injuriously both in Health and 
Disease, the second m ost im portant American orthopaedic text after Bauer’s. 
He practised in New York for only 14 years and retired to M assachusetts 
in 1869 at the age of 62. Shands says that Davis was a giant am ong the early 
pioneers, and that his m ethods revolutionized orthopaedic treatm ent, ‘If one 
person deserves the title of ‘Father of American orthopaedic surgery’, it is 
Henry G assett Davis, about whom most of us today know little39.’

Charles Fayette Taylor (1827-1899), from Vermont, attended lectures at 
New York College in 1855 and qualified in 1856 at the University of Verm ont 
after what seems to have been only a year’s study. Then he travelled to 
London to visit M Roth, a pupil of Peter Henry Ling, the famous Swedish 
exponent of remedial exercises, and introduced this system on his return  to 
New York. In 1861 he published his Theory and Practice o f  the Movement 
Cure, designed to ‘emulate the Physical Nobleness of the old N orse heroes 
and to banish disease by the beautiful System Ling originated.’ This he 
thought a near-universal remedy for spinal curvature, m uscular paralysis, 
circulatory and bowel disorders, phthisis, gynaecologic diseases and other 
troubles. Nevertheless, he came to recognize that rest was the best treatm ent 
for many orthopaedic conditions and devoted himself to brace-making. He 
studied spinal diseases with John M Carnochan, then professor of surgery 
at New York College. Dismayed by the ineffectiveness of the current 
treatm ent of P o tt’s disease, he devised and discarded one appliance after 
another, taking ten years to perfect his special brace or ‘surgical assistant’ 
with which he successfully treated the young daughter of Theodore Roosevelt, 
senior, sister of the future President Franklin  Roosevelt. This long spinal 
brace with shoulder-straps is in essence, still widely used. He also advocated 
the gradual correction of club-foot by leverage and, in 1867, published a
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m onograph on Infantile Paralysis and its Attendant Deformities.
A few years later, Roosevelt and others founded the New York O rthopaedic 

Dispensary a t 1299 Broadway, in Taylor’s charge from 1866 to 1882. He did 
not want the dispensary to  become a hospital, and when this actually 
happened after the foundation moved to E 59th Street and became the New 
York O rthopaedic D ispensary and H ospital in 1873 (now known as the New 
York O rthopaedic H ospital and affiliated with the Colum bia University -  
Presbyterian M edical Center since 1950), Taylor soon resigned and confined 
his activities to his own small private institution next door. He was succeeded 
at the hospital by Shaffer, who had been K night’s assistant at the opening 
of the H ospital for the R uptured and Crippled and transferred to the New 
York O rthopaedic H ospital soon after its extension.

Taylor was very conservative, against operation, used no drugs and took 
a special interest in the psychological aspects of orthopaedic disease and the 
treatm ent of functional disorders; this was doubtless useful at a time when 
spinal symptoms, especially in women and especially after railway accidents, 
were often hysterical. Electrotherapy, in his view, was something charlatans 
seized on to  prey on the credulity of the public. He, too, has been designated 
as the father of American orthopaedics, a child with several putative fathers.

De Forest Willard (1846-1910) repeated Little’s history, suffering from 
poliomyelitis in infancy and being treated for resultant club-foot by Achilles

Figure 188 D eForest W illard (1846-1910)
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tenotom y as a young m an in 1864. He became lecturer in orthopaedic surgery 
at the University of Pennsylvania in 1877, clinical professor in 1889 and full 
professor in 1893. He came to specialize in paediatric surgery, both general 
and orthopaedic, and his best-known publication, The Surgery o f Childhood, 
including Orthopaedic Surgery (Lippincott, Philadelphia 1910) dealt with 
these aspects, so that its orthopaedic value was underestimated. He established 
orthopaedic wards, a physiotherapy departm ent and a brace shop at the 
University of Pennsylvania Hospital, and in 1898 prom oted a splendid 
vocational training centre for crippled children. He was a pioneer in peripheral 
nerve suture and grafting40; nerve suture had occasionally been attem pted 
in Europe for centuries, but its general entry into surgery was effected in the 
American Civil W ar, an early advocate being Silas Weir M itchell (1829- 
1914), whose pioneer Injuries o f Nerves and their Consequences was published 
in Philadelphia in 1872. W illard was also an early practitioner, possibly the 
first, of costotransversectom y for abscesses in P o tt’s disease41 and an 
advocate of Listerism at a time, around 1880, when opposition to the new 
system was still widespread. He was the fourth President of the American 
O rthopaedic Association.

Virgil P  Gibney (1847-1927), of Kentucky, trained at Louisville and then 
Bellevue H ospital M edical College and graduated from the latter in 1871, 
following Shaffer as resident to  Knight a t the Ruptured and Crippled. As 
already noted, after 13 years, in 1884, the publication of his best-known 
book, Diseases o f the Hip, led to disagreement with Knight, resignation and 
then, ironically, after a passage in Europe and return to establish a small 
private hospital, his appointm ent after K night’s death. His main contribution 
was to change the Hospital for the R uptured and Crippled from an institution 
for crippled children to a hospital fully equipped and staffed for m odern 
orthopaedics, separating the hernia departm ent from the orthopaedic section. 
It was Gibney, with Shaffer, in that same year of 1887, who organized the 
first meeting of the American O rthopaedic Association and was to become 
its President. He led the group of those who cham pioned the surgical, as 
opposed to the conservative, aspects of orthopaedic treatm ent, even though 
he was himself cautious by nature and never deserted conservative methods. 
In 1882, he was a cofounder of the Polyclinic M edical School and was 
Professor of O rthopaedic Surgery until 1894, when he became the first 
professor at C olum bia University College of Physicians and Surgeons until 
succeeded by Russell H ibbs in 1917. The two decades of 1890-1910 m arked 
the real developm ent of m odern orthopaedic surgery in the USA and 
G ibney’s contribution was as im portant as any. He was reappointed President 
of the AOA in 1912 on its 25th anniversary and remained head of the 
Hospital for the Ruptured and Crippled until 1925, when he was succeeded 
by Royal W hitm an. (W hitm an was followed for a short period by his son, 
Armitage, later by Philip D W ilson from 1934 to 1955, during which period 
the institution was renam ed the H ospital for Special Surgery and affiliated 
to the Cornell-New York H ospital Medical Center. The chiefs, after Wilson, 
were in order, T Campell Thom pson, Robert Lee Paterson and Philip D 
Wilson, Jr). A m an of immense energy and application, Gibney wrote 176 
papers and was regarded at the time of his death, both by his American
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Figure 189 Virgil P Gibney (1847-1927)

colleagues and overseas figures such as Robert Jones, as a great man.
Newton Melman Shaffer (1846-1928), born in New York State, began his 

medical studies at the age of 17 under K night at the Hospital for the 
Ruptured and Crippled on the day it opened on 1st M ay 1863. He graduated 
at the University Medical College of New York in 1867 and in 1871 joined 
the New York O rthopaedic D ispensary under Taylor, succeeding the latter 
as surgeon-in-chief in 1876. M eanwhile in 1872, St Luke’s had become the 
first m ajor general American hospital to recognize orthopaedics as a speciality 
with a separate service and Shaffer was appointed to run the departm ent in 
addition to  his superintendence of the New York O rthopaedic Hospital. In 
1882 he became Clinical Professor of O rthopaedic Surgery at the NY 
University Medical College until 1886, and later professor at Cornell. He 
remained at the NY O rthopaedic H ospital until 1891, when he retired to 
give way to Russell A H ibbs (1869-1932). H ibbs was followed by Benjamin 
Farrell. In 1940, under Alan de Forest Smith, the hospital was affiliated to 
the Colum bia-Presbyterian Medical Center, absorbing the renowned fracture 
service of the Presbyterian Hospital. Smith was succeeded by Frank Stinch- 
field, who was to become prom inent in prom oting research and m aintaining 
standards of orthopaedic practice nationwide. At this time he lobbied the 
state legislature to fund a hospital for the continued treatm ent and vocational
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Figure 190 N ew ton M Schaffer (1846-1928)

care of crippled children, founded first at Tarrytow n and then moved to 
W est Haverstraw. This became the New York Rehabilitation Hospital and 
Shaffer was its superintendent surgeon-in-chief until 1910.

He was a founder member of the AOA and its second President after 
Gibney; he was also a founder m em ber of the New York O rthopaedic 
Society. It was largely his chairm anship of a committee at the International 
M edical Congress in Berlin in 1890 that led to world acceptance of 
orthopaedics as a recognized speciality. He was always a ‘m echanician’ and 
relegated operations to  general surgeons on the hospital staff, so much so 
that ultimately m ost of the orthopaedic operations a t St Luke’s were being 
done by general surgeons and the true aims of the hospital were being 
obscured; in the end, the Board had to dismiss the general surgeons. Shaffer 
was a forceful combative man; hence the break with Ridlon described below. 
Basically, he rem ained a conservative to the end of his life, ‘O rthopaedic 
surgery is that departm ent of surgery which includes the prevention, the 
mechanical treatm ent and the operative treatm ent of chronic or progressive 
deformities for the proper treatm ent of which special forms of apparatus or 
special mechanical dressings are necessary.’ He was critical of the 1890 
textbook of Bradford and Lovett because it included resection and am pu
tation and regretted tha t Listerism had encouraged surgeons to  attem pt 
operations for which they were not trained. He defined the ‘Shaffer foot’, an
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Figure 191 Russell A H ibbs (1869-1932)

early stage of ideopathic pes cavus, wrote on The Hysterical Element in 
Orthopaedics in 1880, and published two books -  Brief Essays on Orthopaedic 
Surgery in 1898 and Selected Essays on Orthopaedic Surgery in 1923.

John Ridlon (1852-1936) graduated from the New York College in 1878 
and became instructor in orthopaedics at New York University Medical 
School and an assistant at the NY O rthopaedic H ospital and Dispensary. 
In 1881 he became assistant to Shaffer a t St Luke’s. In 1888 he visited Hugh 
Owen Thom as at Liverpool and became a lifelong friend of Thom as and 
later of Robert Jones. ‘Returning to New York, I personally made in the 
cellar of my home at 337, W 57th Street, the first Thom as splint ever made 
in this country and put it on a patient in my service at St Luke’s Hospital, 
a child with hip disease who had been six m onths with the flexion deformity 
not reduced at all from 90 degrees. It was completely corrected in two weeks. 
Then my consultant, D r N ewton M Shaffer, chanced to discover it and 
ordered me to remove it (and to resume the ‘American m ethod’ of traction 
with motion). I refused, and the result was that the trustees did not reappoint 
me at the end of the year. This led to Thom as’s publication, at his own 
expense, of the m onograph entitled An Argument with the Censor o f St. Luke’s 
Hospital, and the mailing of a copy to every distinguished surgeon in the 
world.’
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Figure 192 John R idlon (1852-1936)

In fact, the Argument had been published in 1876 as a review of the 
treatm ent of hip disease and only acquired its more aggressive title in 1889. 
It was not only a counterblast to Shaffer’s treatm ent of his friend; it also 
summarized his feelings about American orthopaedic surgeons. Some, like 
Shaffer, Thom as vituperated for disagreeing with his principle of absolute 
rest for diseased joints; others, like Judson, he vilified for pirating his views 
w ithout acknowledgement; a few, like Bauer, he respected. Of what use were 
mere statistics when his own reliable rule of detecting the onset of disease 
and cure in hip disease was ignored? ‘As soon as American surgeons m aster 
the details of the simple hip flexion test, the American m ethod of treating 
hip jo in t affections will be relegated to the history of surgery!’ He demolished 
Shaffer’s argum ents on the results of treatm ent published in the New York 
M edical Journal of 1887, paragraph by paragraph ‘Better results would have 
followed if the patient had received no treatm ent whatever’. Thom as 
catalogued the American gam ut of surgical sectaries, each with a plan of 
treatm ent and all in opposition, as ‘extensionists, posterior fixationists, 
anticoncussionists, distractionists, plaster of Parisists, profrictionists and do- 
nothingists.’ Also, ‘the gentlem an who undertakes the responsibility of Censor 
w ithout com petent knowledge deserves the neglect which too often falls to 
the lot of the m eritorious’ (i.e Thom as himself). We have deviated, but not 
unprofitably. At one of the earliest meetings of the newly-formed American 
O rthopaedic Association a sober critic adm itted Thom as’s excellent results
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but ascribed them, first, to their having been obtained in private practice, 
and, second, to English m others tolerating a degree of uncleanliness in their 
children, due to their never being removed from their splints, which would 
be unbearable to their American counterparts!

Ridlon moved to Chicago, where he was instructor at N orthw estern 
University and became professor in 1889 for 16 years. The early years there 
were difficult, it was hard to build a practice, and in 1891-2 he wrote to 
Robert Jones in dejection and received by return a lifesaving contribution 
of a thousand dollars, plus continuing non financial help and advice. W hen 
he published his orthopaedic textbook in 1889, he gave Jones’s name as co
au thor though the la tter’s contribution cannot have been very great, as 
Ridlon says in the preface that it was w ritten to preserve what was of most 
value in Thom as’s original teachings.

Ridlon served as secretary of the infant American O rthopaedic Association 
for 16 years, playing one m an against another and m anipulating its affairs 
and openly boasting of his president-m aking powers, interrupted only by his 
own presidency in 1897. ‘In 1890 I proceeded to elect A B Judson as President 
and myself as Secretary ... I served as Secretary for 16 years and one year 
as President. I was counted as ‘Boss’ of the Association because I elected 
every officer except Weigel.’

We have referred to the establishm ent of the H ospital for the Ruptured 
and Crippled under James K night in 1863 and of the New York O rthopaedic 
Dispensary under Taylor in 1866, and some attention should now be given 
to St Luke’s Hospital. This was opened in 1858 at Fifth Avenue and 54th 
Street and had an orthopaedic departm ent from the outset. A lthough a 
general hospital, the 2nd Annual Report (1859-60) states, ‘The ward devoted 
to the treatm ent of children is a new and m ost im portant feature of the 
ho sp ita l. ..  diseases of the spine and hip have claimed a large share of 
attention. F o r the spine, the support invented by D r H G  Davis of this city 
has been a m ost valuable ally and more recently the splint invented by the 
same gentlem an for hip disease has been used with thorough success’. The 
7th Annual Report (1864-5), referring to the wretched state of children 
adm itted with hip disease and the m arked im provem ent effected in the ward, 
asserts that ‘the m odern treatm ent of hip disease by means of the weight 
and pulleys was inaugurated in the children’s ward of this hospital’. M any 
of these patients were tuberculous and cases of P o tt’s disease averaged 14 a 
year. In the 1860s a country branch was established at St Johnland on Long 
Island.

Charles Fayette Taylor was on the staff of both the New York Dispensary 
and St Luke’s and, as the D ispensary had no beds of its own until 1873, 
children requiring hospitalization were adm itted to St Luke’s nearby, an 
additional burden. A designated orthopaedic surgeon was not appointed 
until 1872, when Shaffer was given the post and, as we know, served as 
Attending O rthopaedic Surgeon between 1873 and 1888; when Taylor 
resigned from the D ispensary in 1876, Shaffer became surgeon-in-chief at 
that institution also. Ridlon was appointed ‘assistant to the House Surgeon’ 
in June 1878, House Surgeon a year later and assistant to Shaffer in 1881. 
His departure has been recorded.
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At the time of Shaffer’s appointm ent, the 15th Annual Report states, T h e  
children’s ward has had 118 inmates; the great m ajority are of spinal 
com plaints and hip jo in t diseases...  with a highly com petent gentleman in 
that departm ent skilled in this branch of surgery St Luke’s has become to a 
considerable extent an orthopaedic Institution for children.’ The hospital 
was transferred to 113th Street in 1896. Adult patients were not adm itted 
until 1930, and these included fractures, mainly hip fractures in elderly 
women. In 1890, Thaddeus Halsted Myers became Attending O rthopaedic 
Surgeon until his death in 1925, followed by Edwin Pyle (1925-30), M ather 
Cleveland (1930-50), who had only three beds when first appointed, and 
then by David M Bosworth for the period 1951-9.

One m ust not ignore a rather maverick figure, one of those general sur
geons whose energy and initiative have contributed so much to orthopaedics. 
John B Murphy (1857-1916) was somewhat of an outsider, the poor son of 
Irish immigrants. Apprenticed to a general practitioner, he then qualified at 
Rush Medical College, Chicago, and travelled to Europe to study under 
Billroth in Vienna and others in G erm any, returning to practise general 
surgery in Chicago in 1884. A man of fanatic vigour and innovation, he 
made some outstanding contributions to orthopaedic surgery. Long before 
this became a separate discipline, and while m any still restricted themselves 
to appliance treatm ent, M urphy devised surgical approaches to every type 
of orthopaedic condition, not merely in a spirit of adventure but based on 
a personal and experimental study of the anatom y and physiology of bones, 
joints and tendons42. He developed interpositional (fascial) arthroplasty of 
the hip, knee and elbow, shoulder and wrist, for the first time in the LIS. He 
used wire tension bands for olecranon fractures and devised an operation 
for recurrent dislocation of the shoulder and used nail fixation for malleolar 
fractures. He was one of the first really great American orthopaedic surgeons, 
as distinct from mere orthopaedists. His arrival on the surgical scene, almost 
from nowhere, his development of an enorm ous practice and his energy in 
attacking the most diverse fields of surgery all invite com parison with Doyen, 
in Paris, at much the same period.

We now consider a small but influential group of New England orthopaedic 
surgeons centred on Boston, taking them in order of birth.

Edward Hickling Bradford (1848-1926) was characterized by Sir A rthur 
Keith as ‘the chief link between the old school and the new43.’ From  H arvard 
Medical School he went to the M assachusetts General Hospital and in 1874 
began a two year stay in Europe, spending some time with Thom as, and 
then had a brief spell with Taylor in New York. Back in Boston he tried 
general practice, was influenced by Buckminster Brown, and returned to 
Taylor at the New York O rthopaedic Dispensary. By 1876 he was in Boston 
again, at the House of the G ood Sam aritan under Buckminster Brown, 
whom he succeeded in 1880 as surgeon-in-chief. Shortly after, he was 
appointed also to the Boston City and Boston Children's Hospitals, but 
always as a fine general surgeon with a main interest in orthopaedic surgery. 
As chief of orthopaedics at the C hildren’s hospital, he attracted m any brilliant 
young men, Robert W Lovett, Elliott G  Bracket, Robert B Osgood, A rthur 
T Legg and James W Sever.
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Figure 193 Edward H Bradford (1848-1926)

In 1903 he became first John Ball and Buckminster Brown professor of 
orthopaedic surgery at H arvard M edical School, a post he held to 1912, and 
was D ean of the School during 1912-18. Meanwhile, in 1894, after visiting 
the Pio Istituto dei Rachitici in M ilan, he had founded the Boston Industrial 
School for Crippled and Deformed Children; later he initiated the M assachu
setts State Hospital School for Crippled Children at C anton, M assachusetts, 
an infirmary and training centre for cases of skeletal tuberculosis, polio
myelitis and spastic paralysis in that order of frequency. Sadly, he was almost 
totally blinded in a bicycle accident in his late fifties.

His Treatise on Orthopaedic Surgery, written with Robert W Lovett and 
published by William W ood in New York in 1890, was the standard text of 
his day and the most advanced of the time, with some 800 illustrations and 
over 200 pages on hip disease. It described techniques for laminectomy and 
hip disarticulation and was the first to discuss prevention as well as treatm ent, 
but it relegated fractures and dislocations to books on general surgery. It 
was reissued in 1899, 1905, 1911 and 1915 and was later edited by Robert 
Jones and Lovett.

Bradford wrote on congenital dislocation of the hip44, scoliosis45, club
foot46, tenoplasty47 (including 37 transplants by 1897, the extension of 
muscles by silk sutures e.g. of the trapezius into the deltoid). For club-foot
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he used wrenching followed by plaster, also Achilles tenotom y and plantar 
fasciotomy, T h e  literature of the treatm ent of club foot i s . . .  that of unvarying 
success.. .  and yet in practice there is no lack of half-cured or relapsed 
cases... In club foot, half-cures are practically no cures at all. The great test 
of the cured club foot is the position of the foot in walking. There should 
not be the slightest attem pt to return to deformity at any period48.’ He 
invented the Bradford frame for the treatm ent of spinal disease and a traction 
table to  reduce congenital dislocation of the hip, for which he also practised 
open reduction with division of the hourglass constriction.

Robert Williamson Lovett (1859-1924) was a H arvard graduate who did 
general surgery at the Boston City H ospital for a year and was then attracted 
to New York by the developing orthopaedic services of Sayre, Taylor, Shaffer 
and Gibney. He was one of the original invitees to the inaugural meeting of 
the American O rthopaedic Association in 1877 and became President 11 
years later. After only a few m onths in New York, he resumed his Boston 
post but at the turn  of the century resigned to join Bradford at the C hildren’s 
Hospital, where he initiated clinics for poliomyelitis, scoliosis, spastic para
lysis, etc. He became surgeon-in-chief of the M assachusetts Hospital School 
for Crippled and Deformed Children and of the private Peabody Home for 
children with skeletal tuberculosis. He wrote on scoliosis49 and collaborated

Figure 194 R obert W Lovett (1859-1924)
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with Robert Jones in a new text, Orthopaedic Surgery, developed from his 
work with Bradford, which appeared in 1924; and he actually died in that 
year while visiting Jones in Liverpool.

Elliott G Brackett (1860-1943) was, as has so often been the case, directed 
to the practice of orthopaedics by a crippling condition in his youth. He was 
adm inistrative chief of orthopaedic services in the US Army in W orld W ar 
I and described one of the very early good hip reconstruction operations in 
the 1920s, when this and the W hitm an reconstruction were the two 
commonest procedures for chronic hip disease. In 1921 he assumed editorship 
of the American Journal o f Orthopaedic Surgery from W innett O rr and 
changed its name to the Journal o f Bone and Joint Surgery.

Joel Goldthwait (1867-1961) was a great Boston orthopaedist of the early 
decades of the 20th century, with a m ajor interest in posture but also inventor 
of a well known procedure for recurrent dislocation of the patella. In 1909, 
he became head of the first orthopaedic departm ent to be established at the 
M assachusetts General Hospital; there had been no previous orthopaedic 
facilities for adults, though John Ball Brown had established a children’s 
service earlier. He is know n for his historic paper on the treatm ent of lum bar 
disc prolapse by operation in 191150. This related to a m an who developed 
bilateral sciatica followed by paraplegia after a lifting strain, and in whom

Figure 195 Joel E G oldthw ait (1867-1961)
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a laminectomy from LI to S3 was performed by Harvey Cushing with partial 
recovery. G oldthw ait had already postulated disc prolapse as a theoretic 
possibility, but with associated ‘lum bosacral instability’ as the causal factor, 
to be treated by m anipulation. (It may be convenient to  add here that the 
neurosurgeon, W alter Dandy, operated in 1929 for ‘a loose cartilage from 
the intervertebral disk, simulating tum or of the spinal co rd51', and indeed 
these lesions were long taken to be chondrom ata52-55 until the historic paper 
by M ixter and Barr, also from the M assachusetts General Hospital, in 
193456, reporting 19 operations for disc prolapse; 4 cervical, 4 dorsal, 10 
lum bar and 1 sacral. They showed the value of myelography and that lateral 
foraminal lesions might have a negative myelogram. Their first operations 
were transdural, but later Love used a lateral extradural approach.)

Royal Whitman (1857-1946) was for many years chief of service at the 
Hospital for the R uptured and Crippled, now the Hospital for Special 
Surgery, in New York City. He is best known for two particular interests. 
The first was in flat-foot57 and the operative m anagem ent of paralyzed feet 
(which led to his extensive adoption of astragalectom y, a technique he had 
originally despised). The second was his reconstruction of the hip, originally 
devised for ununited fracture but extended to pathologic dislocation and 
arthrosis (then called arthritis deformans). His initial paper58 states the

Figure 196 Royal W hitm an (1857-1946)
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essentials: that it was not only superior to arthrodesis, where fusion could 
never be guaranteed, but also to simple resection even when the im planted 
neck stum p was covered with a fascial flap, for then the trochanter impinged 
on the acetabular rim whereas W hitm an transplanted it downwards with its 
muscles, incidentally increasing stability and abduction power.

E G Abbott (1870-1938) of Portland, Maine, specialized in treating scoliosis 
by suspension in a ham m ock with lateral pressure pads applied to the 
convexities of the curve, followed by the application of a plaster jacket. This 
correction was thus applied mainly via the ribs, which Sir A rthur Keith 
thought a superficial m ethod ‘not affecting the deep essential deformity of 
the spine’ (Keith emphasized the im portance of ro tation  and hence of the 
discs). A bbott’s m ethod recalls that of Andry in 1743:

‘If the Spine be crooked in the Form  of an S, the best m ethod you can 
take to mend it is to  have recourse to a W halebone Bodice, stuffed in 
such a m anner that the stuffed parts exactly answer to the Protuberances 
which ought to  be repressed, and these Bodices must be renewed every 
three m onths at least. One thing very necessary to be observed is, that 
in proportion  as these Protuberances diminish, the stuffing must be 
increased, w ithout which all your Pains will be lo s t . . . ’

The last 19th century figure we shall m ention here is that of Thomas G 
Morton (1835- 1903), a Philadelphian, active in the Civil War, who founded 
the Philadelphia O rthopaedic Hospital. He described his eponym ous m etatar
salgia in 187659, stating that the anatom ic relations of the 4th and 5th 
m etatarsophalangeal jo in ts were such that the digital branches of the lateral 
plantar nerve were pinched between the m etatarsal heads, and that he had 
cured a case by excision of the 4th joint. O f course, he had identified the 
wrong space; the neurom a and its bursa lie between the heads and necks of 
the 3rd and 4th m etatarsals, and it is interesting that this had been recognized 
as long before as 1845 by Lewis Durlacher, chiropodist to the British Court, 
as ‘another form of neuralgic affection occasionally attacking the plantar 
nerve on the sole of the foot, between the 3rd and 4th m etatarsophalangeal 
jo in ts . ..  the spot where the pain is produced c a n ... be exactly covered by 
the finger. The pain becomes very severe while walking, or whenever the 
foot is put to  the g round60.’

O ne cannot avoid adding here that Albert H Freiberg (1868-1940), a 
Cincinnati surgeon and President of the American O rthopaedic Association 
in 1910, described ‘infraction’ of the head of the second m etararsal in 191461. 
But this involved the second m etatarsophalangeal jo in t and led to local 
thickening and grating thought to be due to injury. (Four of his six cases 
were young girls who had had provocative traum a. Three had loose bodies, 
removed in two by dorsal arthrotom y, and the others were treated by a felt 
pad or steel sole-plate; no o ther operations and no excisions were done).

Once we enter the 20th century, American orthopaedics offers such a 
plethora of famous names that some ruthlessness (and individiousness) is 
inevitable in selection. N o attem pt at a general and representative portrayal 
of the period can be given in the space available.

Robert Osgood (1873-1956) of Boston was one of the group of orthopaedic
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surgeons who worked in England with Robert Jones in W orld W ar I. 
He was chief of orthopaedic surgery at M assachusetts General Hospital 
afterwards, following Brackett, and director of C hildren’s H ospital from 1922 
after Lovett. An early radiologist, he developed skin cancer. Osgood was a 
close associate of Sir H arry Platt in England when they worked together 
under Robert Jones and a background eminence in prom oting the form ation 
of the British O rthopaedic Association.

William Stevenson Baer (1872-1931), a Johns Hopkins graduate of 1898, 
was the first head of orthopaedics at that hospital and served the departm ent, 
eventually as chief, for 31 years. He initially worked as a surgical intern 
under Harvey Cushing, who had had experience in fracture treatm ent at the 
M assachusetts G eneral and in orthopaedics at the Boston C hildren’s H ospi
tal, and Cushing recommended Professor Halsted in 1900 to second Baer in 
setting up an orthopaedic clinic. (It is interesting that Halsted was one of

Figure 197 W illiam S Baer (1872-1931)
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the very first to plate fractures, under the influence of Hansm an in Ham burg, 
at much the same time as A rbuthnot Lane.) Baer also went to Boston to 
learn his trade, returned to organize the new departm ent at Johns Hopkins, 
and was appointed assistant in orthopaedic surgery in 1901-7 and associate 
professor in 1910, but not a full visiting surgeon until 1920. Baer yearly 
visited the leading orthopaedic surgeons in Europe; Lorenz in Germany, 
Putti in Bologna, Calve in France, Robert Jones in England.

Baer was a stim ulating teacher. He is known for his interest in interposition 
arthroplasty, using m em brane from the pig’s bladder, with the best results 
in the tem porom andibular and hip jo in ts62; but in the late 1920s this was 
overtaken by the Sm ith-Petersen cup arthroplasty for the latter. He was an 
enthusiast of m anipulation of the sacroiliac jo in t for low back pain and 
sciatica and treated over a thousand cases (at this time Smith-Petersen was 
fusing this innocuous jo in t and claimed equal success). He also treated 
arthritis with vaccines from lymph node cultures. In 1917 he became 
orthopaedic consultant to the AEF on the W estern Front, with Brackett 
and Osgood, and became impressed with the healthy granulation of untreated 
wounds infested with maggots. This had been noted previously by Pare in 
the 16th century and by Larrey in N apoleon’s Syrian campaign, while J F 
Zacharias, surgeon in the Confederate Army in the Civil W ar, deliberately 
used maggots to cleanse hospital gangrene. Baer experimented with cultured 
m aggots from 1927 and, once he had learned to sterilize them (after causing 
two cases of tetanus), got excellent results in chronic osteomyelitis until the 
sulphonam ides arrived in the 1930s.

Baer’s residents between, say, 1915 and 1931, included some famous names; 
Isadore Zadek, of New York, who returned to the Hospital for the Ruptured 
and Crippled; I William Nachlas, with his shelf operation for congenital 
dislocation of the hip; Ralph K Ghormley, who was with Lovett in Boston 
from 1922 to  1929 and then became chief of orthopaedics and eventually 
professor at the M ayo Clinic from 1938 and 1958; G uy W Leadbetter (1923), 
who became professor at the George W ashington Clinic and described his 
reduction test for hip fractures and osteotom y of the femoral neck for 
ununited fractures: H arold R Bohlm an (1928), who developed the metal hip 
prosthesis with Austin M oore in South Carolina in 1943, the forerunner of 
most present-day prostheses (p. 597).

Baer’s successor was George Eli Bennett (1885-1962), whose career at 
Johns H opkins is sometimes considered Baer’s greatest contribution to that 
institution. A New Yorker who graduated in M aryland and was a resident 
at the Ruptured and Crippled under G ibney in 1909 1910, Bennett returned 
to Baltimore in 1910 to work with Baer as director of the orthopaedic 
outpatient service, took over Baer’s practice in W orld W ar I and directed 
the C hildren’s Hospital School from 1931 to 1955 after Baer’s death. In 1931 
he was asked to return to the Hospital for the R uptured and Crippled as 
chief surgeon (this was before the arrival of Philip Wilson). His experience 
in the severe poliomyelitis epidemics of 1917 and 1946 led him to establish 
the first respirator unit for bulbar palsy in the world. He worked with the 
American Academy of O rthopaedic Surgeons to organize undergraduate 
training, also research, was active in recruiting orthopaedic surgeons in
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Figure 198 M em bers of the Class of 1918, Johns H opkins University School of 
Medicine, who later becam e distinguished orthopaedic surgeons (left to right) I 
William Nachlas, Baltimore; Albert H Brewster, H arvard  University, Boston; J Albert 
Key, W ashington University, St Louis; R alph K  G horm ley, the M ayo Clinic and 

Joseph H  Kite, Em ory University, A tlanta, G eorgia

W orld W ar II, and President of both the Academy and the American 
O rthopaedic Association (in 1939-40 and 1941-42 respectively). An 
im portant contribution, in WW I, was his transfer of the fibula to the tibia 
for gross discontinuity of the latter, and he also had a great reputation in 
the treatm ent of athletic injuries and was the favourite consultant of many 
baseball players.

Charles Leroy Lowman (18 7 9 -1977) was a California graduate who studied 
orthopaedics in Boston and, in 1909, founded the Los Angeles O rthopaedic 
Hospital as a small outpatient clinic and continued there for 63 years. At 
one time he was the only orthopaedic surgeon between San Francisco and 
New Orleans and did a ‘circuit' by train to treat children throughout the 
south-west. He devised the insertion of fascial straps to reinforce the power 
of persistent active segments in the abdom inal wall weakened by poliomyelitis, 
even extending these to  the limbs; transplants of fascia passing from the rib- 
cage to the pelvis hypertrophied and lifted the lower limb from the ground 
so that wheelchair cases became able to walk with crutches.

There was, in fact, a movement to spread orthopaedic facilities from the 
established east to the middle and far west of the country; Bauer’s early 
move to St Louis; Ridlon to Chicago. The great Arthur Steindler (1878- 
1959), who had trained under Lorenz in Vienna, came to America in 1907,
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worked under Ridlon until 1910 and then settled in Iowa, where, as professor, 
he organized the m ost advanced state service for crippled children in the 
USA. He pioneered the application of biomechanics to orthopaedics, and 
was the first to write in detail on the mechanism of locomotion. His book, 
Orthopaedic Operations of 1943 included various ingenious procedures, such 
as the p lan tar stripping for pes cavus and the proxim al transplant of the 
com m on flexor origin at the elbow for paralysis of the elbow flexors.

We must not forget the pathologists. An early contribu tor was Samuel 
Weissel Gross (1837-1889), surgical pathologist and lecturer at Jefferson 
Medical College, who helped to clarify ideas on bone sarcom a -  an ancient 
term, which had been used by Abernethy for tum ours ‘having a firm and 
fleshy feel’ and by Virchow for lesions with im m ature connective tissue cells. 
Gross went in detail into the varied patterns of cytology and m atrix in 
different types of lesion, reproduced in their metastases, noted the method 
of spread and advised radical am putation, though with a place for occasional 
local excision63.

A nother figure in the early decades of this century was Kolodny64'65, while 
in Boston in 1921 Ernest A Codman developed the first Registry of Bone 
Sarcoma in collaboration with the American College of Surgeons. O ther 
names are those of Charles F Geschickter and M M Copeland of Johns 
Hopkins, while Joseph Colt Bloodgood of Baltimore (1867-1935) was one 
of the first to  describe giant-cell tum our of bone and James Ewing of Bellevue 
described the reticulum-cell sarcom a that bears his name. S O tani of M ount 
Sinai Hospital categorized solitary eosinophil granulom a. We should note, 
too, the definition of the H and-S chiiller-C hristian  disease in the early 
century. A rthur Schuller was Germ an; Alfred H and was a Philadelphian and 
Henry A Christian worked at H arvard. This led to recognition of the lipoid 
granulom atoses of bone and of the bony changes in G aucher’s disease. An 
interesting episode was the observation by William Bradley Coley (1863— 
1936) that bone sarcom a sometimes regressed during erysipelas (something 
observed earlier by Paget in England), and he treated these tum ours by 
streptococcus injections over m any years a t the Hospial for the Ruptured 
and Crippled.

Henry L Jaffe ( 1896-1979) was the m ost distinguished bone pathologist 
of m odern times, developing a system for the logical evaluation of lesions of 
bone which has governed developments in this field ever since. In 1928 he 
became pathologist to the H ospital for Jo int Diseases, a post he held to 
retirem ent in 1964. His main contributions relate to the endocrine glands 
and bone, the development, structure and pathology of the skeleton, and 
specific skeletal diseases. He wrote Tumors and Tumorous Conditions o f Bones 
and Joints in 1958 and Metabolic, Degenerative and Inflammatory Dieases o f 
Bones and Joints in 1972. He worked on the role of the parathyroids in 
osteoclastic bone resorption, and on biochemical factors (especially alkaline 
phosphatase) in rickets, Paget’s disease and osteitis fibrosa. With Lichtenstein, 
he defined the nature of osteoclastom a in 1932, of osteoid osteom a in 1935, 
giant-cell tum our in 1940, eosinophil granulom a in the same year, pigmented 
villonodular synovitis in 1941, chondroblastom a in 1942, nonossifying 
fibroma in that year, chondrom yxoid fibrom a in 1948 and aneurysmal bone
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cyst in 1952. Jaffe brought order to the chaos of bone pathology and was 
often the final arbiter in difficult lesions sent from the world over.

Louis Lichtenstein (1906-1977) was pathologist for 12 years at the Hospital 
for Joint Diseases and was later consultant on bone tum ours to the California 
Tum or Registry. He wrote on many aspects and recognized new entities, 
such as ‘histiocytosis X’, providing a unified concept for eosinophilic 
granulom a and the Letterer-S iw e and H and-S ch iiller-C hristian  diseases. 
His books include Bone Tumors and Diseases o f Bones and Joints.

A note about publications. We shall refer m ore than once to the meeting 
at Shaffer’s house in New York on 29th January 1887 which founded the 
American O rthopedic Association, and it bears repetition since this was the 
first organized group of orthopaedists anywhere in the world. Shaffer spoke 
of ‘the need for such an association, not only to bring together American 
orthopaedic surgeons, but also to secure a better recognition in Europe for 
American orthopaedic surgery66’. Therefore, there had to be a journal, and 
its original title was the Transactions o f the American Orthopedic Association, 
whose first volume appeared in 1889. In 1903, this was replaced by the 
American Journal o f  Orthopedic Surgery. In 1918 the editor, M ark Rogers, 
moved that, as an orthopaedic association had recently been formed in 
Britain, the American O rthopedic Association should offer the use of its 
Journal as the official organ of the infant British body; and thereafter, from 
1919, the cover title was The Journal o f Orthopaedic Surgery, official 
publication of the two associations. (The various spellings of ‘orthopaedic’ 
and ‘orthopedic’ at different times are faithfully rendered.) This omission of 
American from the title emphasized the Anglo-American bond and was, of 
course, born  of the com radeship of W orld W ar I. The editor of this first 
volume of the combined journal was H W innett O rr of N ebraska. Soon the 
collaboration settled down with Brackett as Editorial Secretary for the AOA, 
with J L Porter, E W Ryerson and R B Osgood on his editorial committee; 
the British opposite num bers were H arry P latt as Editorial Secretary for the 
BOA, plus a committee formed by A S B Bankart, R C Elmslie, E W Hey 
Groves.

In 1922 the title was changed again, to the Journal o f  Bone and Joint 
Surgery, still a jo in t publication, but in 1948 the British produced a separate 
British volume of the journal, stated on the cover as ‘representing the science 
and practice of orthopaedic surgery in the USA and the Com m onwealth of 
British N ations’. The old American Journal o f Orthopedic Surgery was not 
widely read; in 1921, 32 years after the appearance of the first volume of the 
Transactions, there were only 797 subscribers. B rackett’s drive with the new 
Journal o f Bone and Joint Surgery increased this five-fold by his death in 
1942. In 1935, the Journal also became the organ of the American Academy 
of O rthopedic Surgery (founded in 1932 as a wider grouping than the AOA). 
Later still, it came to  embrace the orthopaedic associations of Australia, 
Canada, New Zealand, South Africa, the W estern O rthopedic Association 
and, between 1951 and 1975, the American Society for Surgery of the Hand.

The second great editor after Brackett was William Rogers, and it was 
Rogers who negotiated with the British over their issue of the J.B.Jt.Surg. 
(B), not w ithout resistance in the US; but the British wanted their own
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journal and felt that circulation of an essentially American journal in the 
UK  gave an insufficient audience. The combined journal was an immediate 
and lasting success.

From  1958, the third great editor was T horn ton  Brown, who wrote that 
‘an orthopedic surgeon could with some assurance assume that, if he read 
the Journal completely, he would keep up to date, at least with respect to 
m ajor clinical and research advances in his specialty.’ But the Journal was 
not confined to  English-speakers; it was read world-wide and exerted a 
unifying influence. Now the world has some 60 orthopaedic journals! 
Nevertheless, after the appearance of Clinical Orthopaedics in 1953, it is safe 
to say that the Journal o f  Bone and Joint Surgery, Clinical Orthopaedics 
and Acta Orthopaedica Scandinavica became the leading English language 
orthopaedic journals of the later 20th century.

We must also mention the Manual o f Orthopaedic Surgery, first issued by 
the AO A in 1949 to teach residents the elements of orthopaedic history- 
taking and exam ination. This has been revised periodically and includes a 
standardized system of m easuring jo in t movements -  ‘an amazing com pilation 
of what I would term ‘physical diagnosis’ in orthopedics,’ as M ark Coventry 
of the M ayo Clinic called it67.

A fascinating and informative survey of the evolution of orthopaedic 
surgery in the USA in the first half of the 20th century was given at the 
m idpoint of the century by Leo M ayer68. Leo Mayer (1884-1972) was born 
in A labam a but educated at New York and H arvard, graduating from 
Colum bia, and was an intern at the M ount Sinai H ospital in 1909-12. He 
did postgraduate work with Fritz Lange in M unich and collaborated with 
K onrad Biesalski on tendon transplantation  (see p. 193), M ayer’s work on 
tendons presaging that of Sterling Bunnell. In the early years of W orld W ar 
I he was in charge of a Red Cross hospital in G erm any and wrote a 
m onograph on the orthopaedic m anagem ent of gunshot injuries. With 
America’s entry into the war, he went to work with Fred Albee at the New 
York Postgraduate Hospital and soon became attending orthopaedic surgeon 
at the H ospital for Joint Diseases and associate professor of orthopaedic 
surgery at the New York Postgraduate M edical School. M ayer did pioneer 
work in reconstructive tendon operations for poliomyelitis and in clarifying 
the natural history of bone tumours. From  1929 to 1954 he was an associate 
editor of the Journal o f  Bone and Joint Surgery and was also prom inent in 
organizing rehabilitation and vocational training centres.

The American O rthopaedic Association had been founded at the meeting 
at Shaffer’s house in January  1887: ten of those present were in favour, two 
against, two abstained. Its first formal meeting was in June of that year at 
the New York Academy of Medicine, with Gibney as first chairm an, Lovett 
as tem porary secretary (soon replaced by Sayre) and 35 invited members. 
The proceedings of the first 15 years, published in the Transactions, reflect 
the conflict between the old brace mechanics (Shaffer wanted orthopaedic 
surgeons to confine themselves to  mechanical therapy, ‘To mingle surgery 
and mechanics is to endanger bo th ’) and such younger men as Russell Hibbs, 
who replaced Shaffer as head of the New York O rthopaedic H ospital in 
1898, who wanted them to be combined. There was also the continuing
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Figure 199 Leo M ayer (1884-1972)

conflict with the general surgeons. As Phelps wrote in 1894, T h e  orthopaedist 
was always at war with the general surgeons69.’

When, in 1891, G ibney quoted an eminent general surgeon as saying, ‘The 
next work on orthopaedic surgery will likewise tell us all about fractures 
and dislocations,’ it was because this was intended as a sneer. (It took a long 
time to convince the general surgeons that traum atology was a proper sphere 
for orthopaedic surgeons, and well on in the next century we find Robert 
Jones still faintly apologetic about the matter*.) However, the specialists 
won the battle in a fair fight and perhaps the generalists were not unhappy

*In 1913, Jones w rote a paper on ‘An orthopaedic view of the treatm ent of 
fractures’ for the American Journal, saying tha t ‘every fracture is potentially a 
deformity and if it becomes a deformity will lead to im pairm ent of function.’ The 
question was not between m anipulation and operation: it was ‘what means we must 
adopt in each individual case to give our patients the surest, safest and m ost complete 
restoration of function.'
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to be relieved of the burden. T hat orthopaedics came to include fractures 
was partly due to W hitm an's work on the ‘unsolved fracture’ of the femoral 
neck, and this arose from his work on hip fractures in children70-72, who, 
by definition, were orthopaedic patients (as so long in France) whereas this 
was less adm itted for adults with fractures. Incidentally, this work was done 
w ithout the help of X-rays, on clinical grounds alone, and established the 
principles of abduction, internal rotation and traction.

Ketch, in his presidential address for 1897, summarized the papers of the 
first ten years: there were 292, of which 114 were on skeletal tuberculosis (49 
spine, 35 hip, 19 knee), 43 on club-foot, 20 on scoliosis and 14 on congenital 
dislocation of the hip. Oddly, for the late 19th century, only nine dealt with 
rickets, six with poliomyelitis and one or two with osteomyelitis. Fractures, 
low back pain and bone tum ours were barely mentioned, and perhaps this 
is related to the rem arkable paucity of references to the newly discovered X- 
rays. M ayer points out that Lovett, in his presidential address of 189873, 
never once m entioned X-rays, nor did he in his 1900 paper on scoliosis74'. 
This may have been because of the lack of fine detail in the films of that 
period; in fact, the X-ray was often regarded as fallacious.

The treatm ent of skeletal tuberculosis at that time was mainly conservative; 
the ‘American m ethod’ of traction with movement still conflicted with the 
rigid fixation of Thom as and Robert Jones. There was also conflict with the 
m anagem ent of abscesses. Ridlon said ‘Leave them alone; not one in a 
hundred will cause trouble if you just fix the jo in t’, but there were also the 
aspirators, drainers and excisionists. Excision of the tuberculous hip was 
now recognized as legitimate, and had first been done by Sayre as far back 
as 1854; but even by 1890 m ortality was around 50 per cent and function in 
the survivors was poor. The advent of Listerism led to attem pted sterilization 
at operation with carbolic, alcohol or iodoform, with occasional poisoning, 
sometimes fatal (and mercuric chloride was used to irrigate the wounds 
during the Indian and Spanish-American Wars). Knee excision was in much 
better case because it usually resulted in fusion, whether this was intended 
or n o t75; nevertheless, there was an ideal concept that operation ought to 
lead to recovery with movement and sound ankylosis was not regarded as 
a primarily desirable outcome.

In 1891, H adra proposed wiring the spinous processes for P o tt’s disease, 
having had some success in doing so for unstable neck injuries76. The 
m ortality of the tuberculous hip over a five-year period was around 10 per 
cent77 and late flexion-adduction deformity was commonly corrected by 
osteotom y in the last two decades of the 19th century78,79. The ground
work of the pathology of tuberculous arthritis was laid by Edward H Nichols 
of H arvard in the 1890s80 and, as we know, very nearly the final answer to 
the problem of skeletal tuberculosis was afforded by W axman with the 
discovery of streptom ycin soon after W orld W ar II.

While the American treatm ent of club-foot at the end of the century was 
excellent, that of congenital hip dislocation was less so. The Americans 
invited eminent Europeans to  discuss m ethods, particularly Adolf Lorenz, 
who, after some vacillation, eventually came down on the side of the 
‘bloodless’ m ethod and against Hoffa’s operations81. Early US experience
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was variable and mostly unsuccessful, but eventually Bradford began to get 
good results and noted the effects of anteversion and the im portance of 
rotation osteotom y82 84. Scoliosis remained what Phelps called a ‘spectre’, 
not to be cured by any know n treatm ent once bony changes had occurred. 
In 1900, Lovett showed that lateral flexion was inevitably associated with 
torsion in cadaver experiments (but this had been known for a very long 
time85).

By 1900 (see C hapter 33), tendon transfer, tenotom y and fusion were 
commonplace for poliomyelitis and spastic paralysis, and it was often 
considered tha t the best results in the foot were obtained by astragalectom y 
and calcaneo-tibial fusion86.

There was a great range of attitudes to surgery. The conservatives, like 
Shaffer, never operated and called in a general surgeon when intervention 
was inevitable, especially for am putation. O thers operated freely. Thus, 
G oldthw ait did 38 operations for internal derangem ent of the knee by 190087, 
while Bradford’s procedure for recurrent dislocation of the patella was very 
much as performed today88. W hat was essentially the m odern Keller 
operation was being done by Steele for hallux valgus in 189889. O thers at 
the turn of the century operated for ununited fractures of the femoral neck 
by freshening the surfaces and inserting nails, screws, bone or ivory pegs90'91.

Despite the immense am ount of hard clinical work and the investment in 
academic research program m es, the American O rthopaedic Association and 
its members received little kudos in the medical world generally. In his 
presidential address of 1900, Sherm an pointed out that only 38 out of 76 
universities listed orthopaedic teaching in their curricula and that this was 
really thorough in only five92. Things suddenly began to change, just at the 
time when Augustus Wilson, in his presidential address of 1902, advocated 
the replacement of the Transactions by the American Journal o f Orthopedic 
Surgery93. There was then a period of exponential growth, linked with 
advances in X-rays, pathology (especially tumoral), techniques in bone- 
grafting, tendon and jo int operations, in the management of traum a, all 
aided by the increase in organizations, many of them lay, interested in the 
orthopaedic m anagem ent of the crippled child and adult, and by the 
accelerating influence of the two world wars. In W orld W ar I, there had 
been only two colonels in charge of orthopaedics: Brackett at the US 
headquarters of the Surgeon-G eneral and G oldthw ait in the European 
theatre. In W orld W ar II, N orm an Kirk was the Surgeon-G eneral of the 
Army and very senior orthopaedic officers were everywhere.

In the vital transition period between 1903 and 1918, technical advances 
were not all that counted. There was the acknowledgm ent of community 
responsibility for cripples, rehabilitation, w orkm en’s com pensation, the 
founding of many orthopaedic societies, contact with foreign orthopaedic 
surgeons, the expansion of university teaching, the emphasis on restoration 
of function. M ayer says that, had the first world war occurred 15 years 
earlier, orthopaedic surgery could not possibly have played the part it did. 
One very im portant factor was the extension of orthopaedics from children 
to adults; this was a really novel development in the first decade of the 20th 
century. Brackett said, in 1905, ‘It is within the remembrance of even most
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of the younger men when the orthopaedic work was almost entirely confined 
to children94.’ In the same year G ibney urged that the adult cripple ‘should 
receive the same scientific treatm ent that has so long been meted out to  the 
children,’ and this m eant tha t a mass of new m aterial came forward for 
investigation: low back syndromes, tum ours, shoulder and hip problems and 
m any others95.

Thus, there was the interest taken in the m atter of low back pain by 
G oldthw ait, Osgood and others, leading to the study of congenital anomalies, 
resection of the transverse process of L5, sacroiliac fusion, lum brosacral 
fusion, the ideal that gluteal tendinitis might be the cause of sciatica. Fusion 
gained increasing popularity with developments in bone-graft surgery, which 
originated with the work of Albee and Hibbs in P o tt’s disease96'97 and was 
transferred to m echanical problems. Bone grafting then began to be further 
adapted by Albee and others to the treatm ent of ununited fractures98 and 
even fresh fractures99, and then to the fusion of arthritic join ts as in 
osteoarthritis of the h ip 100.

All the bone graft work initiated by Albee had originated with P o tt’s 
disease, which continued to baffle orthopaedic surgeons in the early years of 
this century. M any tried tuberculin, as early as Ridlon in 1907101; others 
used vaccines and sera, all vaguely based on the work of Almroth W right 
at St M ary’s Hospital in London and his ‘opsonic index’ (which crops up in 
Shaw’s The Doctor's Dilemma) but with little success. M ayer quotes the 
essentially disgruntled rem arks of Ely in 1911, ‘This entire subject forms a 
reproach on su rgery ... surely one might expect to find in regard to it am ong 
intelligent medical men a practical consensus of o p in ion ... to which one may 
resort for lig h t. . .  N o such scientific opinion exists as to  any phase of the 
disease102.’ This impatience was already producing an answer, for in that 
same year of 1911 Russell Hibbs and Fred Albee, both in New York 
and working independently, published their papers on spinal fusion for 
tuberculosis. The idea of fusion, or at least stabilization, was not new for 
Lange, in G erm any, in 1910 had im planted steel rods paravertebrally103. By 
1916, Albee was able to  report 539 cases of P o tt’s disease so treated with 
arrest in over 80 per cent; and somewhat earlier, Ryerson, describing 26 
personal cases104, called the operation ‘the acme of conservative treatm ent’, 
which is exactly what G irdlestone at Oxford used to say in essence, that it 
saved time. (It is iconoclastic now to have to report, based on experience 
with chem otherapy, that the best results of fusion are when it fails and allows 
natural collapse and consolidation, suggesting that fusion gave good results 
because of the accom panying fixation and general treatm ent.) Fusion was 
extended to  the tuberculous hip and knee. Albee developed his electric saw 
and applied grafting to a wide range of conditions105.

O n a converse course, there was a development of interposition arthroplasty 
of the hip, knee and elbow, m arked by the use of autogenous fascia or animal 
membranes, fostered by B aer106-108 and aided technically by M urphy’s 
ingenious instrum entation for the hip jo in t109. Perhaps the best exponent of 
the fascial interposition method, both in the operating theatre and in writing 
was Willis Campbell, who gave the definitive account in his Operative 
Orthopaedics in 1939.
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There were many experimental studies and technical innovations in other 
fields. The paralyses due to  poliomyelitis presented a dam aging and recurrent 
problem. Lange in Berlin had been using tendon transplantation, with 
prolongation by silk threads if necessary to secure attachm ent to bone, and 
the construction of silk ligaments, and was invited to address the American 
O rthopaedic Association in 1910110113. The work that Leo M ayer had 
initiated with Biesalski on physiologic tendon transp lan ta tion114 and tenod
esis crossed the Atlantic and was also taken up by Gallie and others in 
C an ad a115. W hitm an’s astragalectom y for paralytic calcaneus in 1901 rapidly 
became popular (partly because it is still so useful in the Third W orld for 
many foot deform ities116). But the masterly contributions to the corrective 
surgery of congenital or acquired foot deformities were made by Michael 
Hoke of A tlanta in the first two decades of the century; his ‘operation for 
stabilizing paralytic feet’ of 1921, a subtalar fusion plus resection and 
replacement of the head of the talus was well on the way to formal triple 
fusion and was really conceived and practised years earlier than the date of 
publication117118.

In the first decades, too, it began to be felt that it was time to exorcise the 
‘spectre’ of scoliosis. Lovett had done some research into the mechanisms of 
curvature, angulation and rotation and now, in 1913, A bbott introduced his 
method of ham m ock reclination in flexion with rotational and lateral 
compression and got an enthusiastic reception in Europe, though his results 
were questioned by a committee of the American O rthopaedic Association 
just as a French commission had investigated those of G uerin (p. 250)120. 
A bbott insisted in 1917 that his m ethod could produce complete correc
tio n 121, yet it did not catch on because it was stressful to the patient and 
tended to produce deformities of the ribs and pressure sores. 1917 also m arks 
the appearance of what was to become a famous name, that of M arius 
Smith-Petersen, describing his new approach to the hip jo in t122.

The full value of X-rays was now being recognized. Earlier, as we have 
noted, attitudes tended to be dismissive. Now, betwen 1900 and W orld W ar 
I, a flood of reports began to clarify previously obscure conditions; rickets123, 
hip tuberculosis124, chondrodystrophy125, multiple exostoses126, adolescent 
coxa v ara127, infraction of the second m etatarsal head128, and m any others, 
including the ‘quiet hip disease’ (i.e. Perthes’ disease) reported by Allison and 
Brook in 1915 as ‘osteochondritis deformans juvenilis’129.

It should be noted that nearly all the contem porary orthopaedic publi
cations appeared in the American Journal o f Orthopedic Surgery. They seem 
not to have been wanted elsewhere, in the staider journals of general surgery, 
and at the same time the new journal provided an outlet for the burst of 
new work; it is a m atter of observation that men are often reluctant to carry 
out clinical studies or research if there is little hope of publication.

At this time, too, there was a growing sense of the responsibility of the 
orthopaedic surgeon to the community. Brackett had urged in 1905 that 
young orthopaedists should settle in growing communities where they were 
needed130. This may well have been necessary advice then, when many parts 
of the United States were unprovided, though there is now the opposite 
risk of overprovision and its a ttendant hazards. G oldthw ait stressed the
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im portance of posture from early life131,132 and the lessons were applied by 
the American Posture League founded in 1914. Dom estic hygiene was also 
studied in relation to skeletal tuberculosis and education facilities developed 
for crippled children. The first state hospital for these (as distinct from earlier 
charitable institutions) was provided by the legislature of M innesota in 1897 
under the influence of A J Gillette, a founding member of the AOA. Yet, in 
1909 he had to  com plain in an editorial in the American Journal o f Orthopedic 
Surgery th a t state provision over the US was still woefully deficient, and 
indeed nonexistent in many states. A nother forceful advocate of state cripple 
care was W innett O rr of N ebraska, where a state orthopaedic hospital was 
already in existence when he wrote in 1911133.

The social view was of course advanced by the developm ent of com pens
ation law and practice, and also by the growth of social services attached to 
hospitals. State care was paralleled and for long overshadowed by the rapid 
growth of hospitals and care organizations based on private charity, as when 
Hoke of A tlanta started the negotiations with a m asonic order in 1914 that 
led to the first Shriners’ H ospital in Louisiana in 1922 and m any others since 
(in South as well as in N orth  America). Throughout this period (we are 
speaking of the decade leading up to  1914) there was a growth of orthopaedic 
clubs and societies; in Boston in 1896, Chicago in 1910, the orthopaedic 
sections of the New York Academy of Medicine and of the American Medical 
Association in 1902 and  1912 respectively. There was also a slow but steady 
expansion of orthopaedic teaching in the medical schools. By 1910 the 
Association was able to record that 41 out of 110 undergraduate schools 
taught orthopaedic surgery as a separate subject (35 professors; 64 hours) 
or combined with general surgery in 51 (13 professors; 47 hours).

THE CIVIL WAR

The medical and surgical aspects of this conflict were recorded in greater 
detail than those of any previous war in The Medical and Surgical History 
o f the War o f the Rebellion, prepared under the direction of the Surgeon- 
General, US Army, W ashington 1870-6. This is extraordinarily thorough 
although, w ritten necessarily from the U nion side, cannot be complete. It 
lists the various surgical procedures and their results, often detailed for 
individual patients by name and illustrated by photographs and by drawings 
of the specimens that were collected for the army medical museum. It is an 
extraordinary achievement.

To proceed by anatom ic regions, gunshot wounds of the spine were treated 
by removal of fragments of balls or shells and of any dam aged bony processes. 
There is a fascinating discussion of the merits and demerits of formal 
trephining, which includes a historical review. Trephining had been mentioned 
by Pare and Heister {q.v.) in mediaeval times. In 1814, Henry Cline of St 
Thom as’s H ospital in London had performed a laminectomy for an injury 
at T7-8 pressing on the cord with fatal outcome. Tyrell, also in England, 
had operated twice, in 1822 and 1827, again uselessly. It is m entioned in 
Astley C ooper’s Treatise of 1842. The first to trephine the spine in the USA
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was John Rhea Barton in 1824 and there were a num ber of o ther cases, 
nearly all failures. The operation was advocated by the Anglo-Parisian 
Brown-Sequard in a course of lectures given in Philadelphia in 1860, in 
which he said that from anim al experiments it was ‘quite evident that the 
laying bare of the spinal cord is not a dangerous operation.’ However, 
Brown-Sequard was a physician who encouraged surgeons to operate on 
the neurological lesions in which he was interested (see p. 339). Bernhard 
Heine at W urzburg had experimented similarly and reported in 1864 that 
m ost of his animals died. M algaigne called it ‘a desperate and blind operation’. 
The Surgeon-G eneral concludes tha t the removal of loose bony fragments 
is reasonable, but not formal trephining.

There is a reference to the history of excision of the clavicle, which is dated 
as far back as 1732 (Renner). In 1823, Charles M cCreary of Kentucky had 
excised the tuberculous clavicle in a boy of 14, who survived many years 
with excellent function (indeed the clavicle is a dispensable bone). M ost of 
the Civil W ar cases were partial excisions and com plicated by severe 
neurovascular lesions.

Causalgia is noted, though not by name, treated sometimes by excision of 
a neurom a, often by am putation. We may ourselves insert here that Silas 
Weir M itchell (1829-1914), a Philadelphian who graduated at Jefferson 
Medical College in 1850 and travelled in Europe and attended Claude 
Bernard’s lectures, joined the U nion Army in 1863 and worked in a 
Philadelphia hospital where the Surgeon-G eneral set aside some beds for 
nerve injuries and central nervous system injuries. The books Mitchell 
published, alone and with o thers134,135, contain the first use of the term 
‘causalgia’ and describe the terrible suffering, the burning pain and glossy 
skin, never in the trunk, rarely in the arm  or thigh, usually in the hand or 
foot, the exquisite hyperaesthesia, worse when the skin was dry, a syndrome 
he believed hitherto  undescribed.

852 am putations at the shoulder are recorded with 117 deaths (13.7%). 
Larrey in the N apoleonic W ars had claimed 90% successes, and G uthrie in 
the Peninsular W ar had 19/19 successes in the field, but most of his cases 
were done later in hospital, and most died. The Civil W ar results are classified 
on the basis of primary, delayed and late operations; it is evident that delay 
tended to  give poorer results. Even for am putations at the lower third of the 
arm the m ortality was over 40% and oddly, but uniformly, am putations 
near the elbow (and knee) had a higher m ortality than those higher in the 
limb, a fact noted often in the medical history of w ar and as far back as 
John of Mirfield in England in the 14th century, and probably due to the 
complexity and relative lack of protection of the structures at this level. 
Wiring of a com pound fracture of the hum erus was done on four occasions.

There were m any elbow excisions for gunshot wounds, 626 in all with a 
m ortality of up to  a third; even when the patients survived, it was often 
necessary to am putate. Excision might result in either ankylosis o r a flail 
joint, and ankylosis was more likely when the excision had been partial. 
Even 10% of prim ary forearm  am putations, a t any level, proved fatal and 
the rate rose to a third if the operation were delayed. It is clear that, in all 
these limb injuries, it was better to take the risk of combining the initial
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shock with tha t of an immediate operation than to delay intervention until 
the condition of the patient and his wound had deteriorated.

Because of reluctance to disarticulate at the shoulder and hip (the m ortality 
for the latter was 83.3%) excision of the head of the hum erus or femur was 
frequent; the former often succeeded, but excision of the hip, at whatever 
stage, was nearly always fatal. F or gunshot fractures of the femur, rather 
over a third were am putated. We note the malign prognosis of knee wounds, 
due to  suppurative arthritis and popliteal artery damage (the sinister nature 
of the latter runs like a litany through the histories of latter-day wars).

U ntil this war, i.e. to  around  mid-century, there had been a general 
insistence on immediate am putation for gunshot fractures of the femur; but 
in the W ar of the Rebellion this was widely and rapidly modified in favour 
of splintage and drainage with intent to preserve the limb unless vascular 
damage m ade ablation imperative, though a pro-am putation  school persisted. 
This conservatism applied especially to upper third fractures, probably 
because the results of am putation  were so terrible. Various m ethods were 
used for splintage, often on a P o tt’s double inclined plane to  flex the hip and 
knee, or with an anterior curved splint held in suspension; there was also 
traction, sometimes applied with a pulley on the very stretcher, or as Buck’s 
traction in hospital. Only one femoral wiring is recorded, and that fatal. 
A ttem pts a t preserving the limb with a knee injury, however, either by 
observation or excision, were usually unsuccessful; am putation, even with a 
m ortality of around 50% was better. In the leg, am putations were by flap 
or guillotine alm ost equally; the tendency to bony protrusion in the latter 
could be lessened by sawing off the crest of the tibia and by applying skin 
traction to the back of the stump.

At the ankle there was quite frequent success with Syme’s am putation, in 
its later form of tibial section ^ -1 ^  inches above the joint, together with the 
malleoli. The Pirogoff am putation  was performed to  about an equal extent, 
the tuberosity of the os calcis being applied to the sawn surface of the tibia. 
While there was a tendency for the Syme’s flap to necrose, this was more than 
matched by the frequency of necrosis or nonunion of the calcanean fragment in 
the Pirogoff am putation. In both cases, ream putation was frequent.

H ospital gangrene was a problem  and a favourite remedy was a strong 
solution of brom ine in potassium  bromide, used either for fumigation of the 
ward or for topical application. A nother application was ‘chlorinated soda’, 
which is suggestive of D akin’s solution. The brom ine seems to have given 
good results, though some preferred creosote (carbolic) for deep wounds. 
Because it was recognized that gangrene was acquired in hospital, vaporiz
ation of brom ine or chlorine in the wards was frequently used.

WORLD WAR I

W ar with G erm any had been seen as inevitable early in 1917. In the Journal 
for M arch of that year, G oldthw ait reported the setting up of committees 
by the AOA and the orthopaedic section of the AMA to prepare plans for 
a large num ber of hospitals to treat soldiers returned from the front, and 
for reconstructive surgery and subsequent rehabilitation and vocational
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m anagem ent, ‘the lines followed to be similar to those which have been 
worked out so adm irably in England under the guidance of Colonel Robert 
Jones.’ W hen America declared war on 7th April 1917, a cable came from 
Britain to the AOA via the US government asking for six base hospitals and 
20 orthopaedic surgeons to help the British, serving under Jones, and in less 
than three weeks G oldthw ait sailed with 20 younger men to Liverpool. The 
im portant thing was that both governm ents now recognized (as the British 
certainly had not done at the start of the war) the im portance of specialized 
orthopaedic m anagem ent of wounds and their aftercare and segregation. 
However, a rem ark made by G oldthw ait to Leo M ayer quoted by the latter 
in 1959136 is w orth noting, ‘N aturally, much of the work was in the field of 
traum atic surgery, with which few of the orthopaedic men had had much 
experience,’ underlining the painful learning experience of the British in 1914, 
that the ordinary civilian surgeon had virtually no idea of how to treat the 
wounds of m odern warfare.

G oldthw ait studied the work in England and France, planned the 
requirem ents of a future American Expeditionary Force, returned to the US 
and worked out the organization of the O rthopaedic D epartm ent of the 
Army in W ashington. He returned to Europe in O ctober 1917 with 45 
surgeons, some skilled, some hurriedly trained in the essentials, plus a handful 
of orthopaedic nurses and occupational therapists, all initially assigned to 
work with the British under Robert Jones and later transferred to American 
hospitals to be replaced by new arrivals. At least, the Americans were able 
to start with the Thom as splint on the battlefield, a lesson the British had 
had to learn the hard way. Again, just as with the British, the general 
surgeons had to acknowledge that they were unfitted for the treatm ent of 
limb injuries and handed these over to orthopaedic colleagues where (and 
this was far from everywhere) these were available. There were not enough 
American hospitals in France, so by the late summer of 1919 large num bers 
of injured, especially with femoral fractures in splints, were ferried out almost 
directly from the front to the States.

We need not go into much further detail on this, already partly dealt with 
in C hapter 2, and we can save any sententiousness by merely quoting a 1919 
letter from Charles Parker of Chicago to the editor of the American Journal 
cited by M ayer, ‘This is truly the era of orthopaedic surgery and the enorm ous 
im petus given it by war practice is certain to be reflected in civil practice 
with results of inestimable value to the m ultitude of potential cripples 
constantly repleted from the vast arm y of citizens engaged in the peaceful 
pursuits of our norm al industrial life.’

Brackett had been made director of military orthopaedics as a m ajor in 
the autum n of 1917 and stressed that the essential aim, after saving life, was 
the restoration of function and self-respect. By 1918 he was a L ieutenant- 
Colonel with over 600 officers; also in 1918, M ajor Robert W Lovett stressed 
the value of the curative w orkshop137.

SPECIAL FIELDS

To catalogue in detail the achievements of American orthopaedic surgeons 
in the various fields of the discipline would be unforgivably to  overlap the
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treatm ent of these m atters elsewhere. However, even at the risk of some 
duplication, a very sum m ary review must be undertaken.

In arthroplasty, we have already m entioned the work of John Rhea Barton 
in 1826 (p. 387), but no vigorous attack was m ounted on the problem until 
M urphy of Chicago developed his pedicled interposition flap of fat and fascia 
(he thought the fat im portant for vascularization) and the instrum entation 
appropriate, especially reamers for the hip. This work was based on rigorous 
research and experim ent138' 139. M urphy was a general surgeon. O f the 
orthopaedists interested, we have referred to Baer of Baltimore, who used 
pig’s bladder for interposition in the hip, knee, jaw, elbow, etc., with the best 
results in the tem porom andibular jo in t140,141. Baer reopened some of these 
joints and found the mem brane absorbed by a smooth-lined cavity: T h e  
m em brane is transform ed into a fibrous tissue which covers the denuded 
bone a n d ... a joint-like space is formed.’ Overall, Baer’s results were not 
brilliant and were greatly improved by M acAusland of Boston, who used 
carefully defatted fascia to cover only one of the new jo in t surfaces, with 
excellent results in the elbow 142. The principal advocate of interpositional 
arthroplasty was Willis Campbell of Memphis, Tennessee (1880-1941).

Campbell, a Mississipian, went to M emphis as an anaesthetist and 
paediatrician, but lack of success led him to study in Boston, New York,

Figure 200 Willis C Cam pbell (1880-1941)
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England and Europe and he restarted as an orthopaedist in M emphis in 
1909. In 1911 he organized the departm ent of orthopaedic surgery in the 
University of Tennessee College of Medicine and was professor for over 30 
years. In 1921 he opened the Willis Campbell Clinic at the university medical 
centre, and this became a complete orthopaedic hospital with residency 
training tha t anticipated that laid down a decade later by the American 
Board of O rthopaedic Surgeons. Later there was a new building elsewhere. 
Campbell helped found the American Academy of O rthopaedic Surgeons in 
1931 and its Exam ination Board, was its first president, was active in SICOT, 
made the Cam pbell Clinic a world-famous centre and wrote a textbook 
which became and remains a bible. His arthroplasties were based on animal 
experiment and on exam ination, X-rays and reoperation on treated patients 
years later, where there was a jo in t cavity with fluid and a sm ooth fibrous 
or fibrocartilaginous layer which might, he hoped, eventually become true 
articular cartilage. The best exposition of this work is by Campbell himself 
in his book Operative Orthopaedics of 1939.

C am pbell143 acknowledged the pioneer work of Barton, Textor (1782— 
1860) of W urzburg, Esmarch, Verneuil and Oilier in attem pting to restore 
movement to ankylosed joints, and credits the first use of accepted interpos- 
itional techniques to Helferich’s pedicled flap of muscle and fascia in an 
ankylosed tem porom andibular joint. He emphasized that arthroplasty  was 
not to be confused with excision; it was designed not to induce pseudarthrosis, 
but to restore function. N o r was conformity to the original anatom y essential; 
it might be artistically desirable but, in practice, could diminish the prospects 
of success. At the knee, for instance, a single large condyle at the lower end 
of the femur and a shallow concave tibial surface would give an adequately 
functional hinge joint. Cam pbell used a free autogenous transplant of fascia 
lata from the thigh in a double layer, the sm ooth surface facing internally, 
but he did at one time try a vitallium sheath over the lower fem ur144. Smith- 
Petersen’s work with interpositional m ould arthroplasty  for the hip is treated 
at p. 599.

Arthrodesis is a term  originated by Eduard Albert (1841-1900) of Vienna 
in 1881145. In the USA, its application to  paralytic deformities of the foot is 
associated with the names of Davis for pes cavus in 1913146, Hoke of 
A tlan ta147 and Ryerson’s triple fusion of 192314S. Russell A Hibbs (1869- 
1932) had laid down the principle of stiffening the tuberculous knee as far 
back as 1911, resecting only the anterior part of the jo in t and using the 
patella as a graft149, while Albee had progressed in 1915 to an inlaid cortical 
graft150. O thers used transfixion nails or wires, and even the three-flanged 
Sm ith-Petersen pin when that a rrived151; while M ilgram in 1929 delightfully 
adapted a m ethod of the G erm an, L Roeren, by coring out a cylindrical 
block across the joint-line, ro tating it through 90° and reinserting i t152. 
Perhaps the most im portant contribution here was Key's description of 
compression arthrodesis, long before Charnley, in 1932153.

Arthrodesis of the hip had originally been sought to arrest tuberculosis 
and therefore the original techniques were mostly extra-articular and involved 
some form of bone-grafting154-156. It is unnecessary to  expand here on 
subsequent developments for fusion of the non-tuberculous knee and hip e.g.
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the hip with arthrosis or rheum atoid disease; but we must stray from America 
long enough to m ention the sounder architectural principle of T rum ble157 
in Australia, with his ischiofemoral graft in compression, and as modified 
in England by Brittain of Norwich by the addition of subtrochanteric 
osteotom y158. Fusion of the spine followed a similar course. Originally 
devised by Hibbs and Albee for tuberculosis, it was largely abandoned as 
P o tt’s disease was eliminated by hygiene or chem otherapy and adapted to 
the treatm ent of m echanical instability of arthroses, as dealt with below.

Bone-graJ'ting As Leo M ayer has well written, ‘O riginated by a great French 
surgeon, Oilier, is his famous Traite Experimentale et Clinique (1867), 
activated by the brilliant contribution of Macewen of Glasgow in his 
m onograph The Growth o f Bone (1912), this branch of surgery has reached 
the peak of its development through the efforts of a group of American 
orthopaedic surgeons. The story is as exciting as a novel in which ardent 
rivals, men of blood and brawn, contend for mastery. Even today (M ayer 
was writing in 1950), after forty years of intense effort, all is not yet decided, 
but orthopaedic surgery has advanced because of the conflicting views.’

In 1911 two New York orthopaedic surgeons, Fred Albee and Russell 
Hibbs, independently published papers on spinal fusion for P o tt’s disease by 
bone-grafting. Albee's graft was a massive cortico-cancellous strut placed 
between the split spinous processes and ignoring other structures, while 
H ibbs carefully rawed the laminae and small articulations and used the 
fragments w ithout any extraneous graft. Albee sneered at these as ‘chicken- 
feed’; both went their own way and both obtained good results. Albee went 
on to apply his technique to  fractures and reconstructive procedures, 
favouring the inlay technique with each layer of the graft fitted in at the level 
of the corresponding layer of the host. Hibbs, unimpressed, extended his 
m ethod to jo in t fusion. Albee’s m ethod worked; there was no doubt of that; 
in 1930 he reported nearly 90 per cent of cures in 754 nonunions159. Yet. 
at this very time, Phemister of Chicago showed that merely wrapping 
osteoperiosteal grafts round the bone or laying a full-thickness graft on one 
or both sides was effective; the inlay was unnecessary160.

Willis C am pbell161 put his money on an inlay full-thickness graft for 
nonunion, fixed with bone-pegs, to provide both  osteogenesis and stability, 
adm itting his debt to Henderson, who had begun work on the subject back 
in 1914 and published a formal paper on the massive onlay graft in the same 
year as Albee, fixing his graft with screws of beef-bone162. Less than 20 years 
later, in 1943, Boyd of the Campbell Clinic reported a cure-rate of nearly 95 
per cent in 500 cases of nonun ion163. The development of inert alloys soon 
led to the screw fixation of onlay grafts, as by Albert K ey164.

Though Albee never abandoned his principles of the coapted, unscrewed 
inlay graft of autogenous bone, others were using hom ologous grafts and 
this led to the establishm ent of the first bone-bank by Inclan of Cuba in 
1940-2, using refrigeration in citrated blood or saline165. We may add that 
absolutely the opposite pole in treatm ent is represented by the use of
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cancellous bone, in which British plastic surgeons played a part in W orld 
W ar II.

Poliomyelitis An immense am ount of interest has been devoted to poliomyel
itis from the beginnings of orthopaedics in America due to the extensive 
recurrent epidemics of the disease which persisted until the development of 
the Sabin and Salk vaccines of 1954 and 1960; a wholly American contribution 
that relegated tendon procedures alm ost entirely to the fields of hand surgery 
and nerve injury. At the time of the great epidemic of 1916, measures were 
available to assess muscle pow er166, Soutter had developed his release for 
hip flexion contracture167, later modified by Campbell as transference of the 
crest of the ilium 168, and M ayer had shown how to correct fixed pelvic 
obliquity by division of tight structures and how to stabilize the corrected 
pelvis with facial transplants from the lower ribs to the pelvis169' 170. This 
last procedure had also been developed by Lowm an in 1931171. W hitman, 
Hoke, Ryerson and others were developing or had developed their stabilizing 
operations on the feet by fusion of tarsal joints; Campbell and others had 
originated bone-block procedures to check deformity at the knee and ankle; 
and fusion was applied to  the knee and hip (but rather rarely) and more 
often to the shoulder and wrist.

There was also available by the 1920s a wide range of tendon transplants, 
associated in Europe with the names of N icoladoni and Biesalski. Nicol- 
adoni’s work dated back to 1850 and his ideas were introduced into the 
USA on a systematic scale by Parrish of New York City in 1892; a t the turn 
of the century, G oldthw ait in Boston was transplanting ham strings into the 
quadriceps and Parrish, G oldthw ait and M illikan had established tendon 
transplantation  in the United States. Biesalski, in collaboration with Leo 
M ayer, while the latter was still in Germ any, had w ritten his Die physiologische 
Sehnenverpflanzung (Physiologic tendon transplantation) in 1916, a book 
extensively summarized in America by M ayer172. M ayer also worked on 
transplantation  of the trapezius for deltoid paralysis173 (a problem that was 
never really solved), and valuable work on transplants for the foot was done 
by Peabody, especially on transplantation  of the tibialis anterior or posterior 
through the interosseous m em brane174. A rthur Steindler, in 1919, developed 
the proxim al transplantation of the com m on flexor origin for paralysis of 
the elbow flexors with excellent results175. Sterling Bunnell developed his 
techniques for restoration of thum b opposition with a sublimis tendon 
rerouted around the pisiform in 1938176 and the sublimis transfer for intrinsic 
palsy in the hand in 194217 7

Finally, there was the arrival in America, just after W orld W ar II, of Sister 
Kenny from Australia with her m uch-debated hot pack treatm ent for 
painful muscle spasm in the early stage of poliomyelitis. This excited much 
controversy, was rejected by m ost orthopaedists, and defended by a few178; 
but it was not unconnected with the advocacy by Ransohoff of New York 
of the use of curare or other relaxants to allow early passive (and painful) 
movement in the acute stage.

This is a convenient point to  deal with tendon surgery in general and of 
the hand in particular. This is well treated by M ayer in his 1950 review
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because of his personal interest. To recapitulate, Fritz Lange (1864-1952) in 
G erm any had revived N icoladoni’s concept of tendon transplantation  (see 
p. 211), using silk strands to prolong the insertions where needed in the early 
1900s, and gave an account of his work to the AO A in 1910. It was this that 
had stim ulated M ayer to spend the year of 1912-13 at Lange’s clinic at 
Munich, where he improved Lange’s results by learning how to safeguard 
tendon gliding mechanisms and wrote the jo in t work with Biesalski, 
mentioned above. In 1918, Sterling Bunnell published a paper on the repair 
of tendons in the fingers179, which, as M ayer rightly says, was the germ of 
what eventually became one of the m ost im portant surgical m onographs of 
the century: Surgery o f the Hand (Philadelphia 1944, Lippincott). The essence 
of his teaching was respect for the gliding mechanism at all times: respect in 
handling the tendon, for its pulleys and its line of pull, for its blood supply 
and appropriate tension and adequate skin cover. This book remains the 
bible of tendon surgeons; but it must be remembered that it was preceded 
by another bible, the classic Infections o f the Hand by Allan B Kanavel of 
Chicago (1874-1938) in 1933.

The residual paralyses of poliomyelitis were a great stimulus to  transplan
tation and m any ingenious techniques were devised180 I82. Those interested 
in the detailed state of play in this field 50 years ago will find a very full 
account of contem porary procedures in Cam pbell’s Operative Orthopaedics 
of 1939. This experience was extended to palsies following injury or nerve 
damage. In 1922, Charles L Starr described his military experience to  the 
British O rthopaedic Association, dealing particularly with transfers for radial 
nerve palsy, using the m ethod we seem to owe originally to Robert Jones183. 
As poliomyelitis came under control by im m unization, so the field of tendon 
work in traum a expanded. Bunnell emphasized preliminary nerve repair, 
particularly of the digital nerves and plastic soft tissue procedures, and 
showed how to substitute for inactive intrinsic and opponens muscles in the 
hand, how to suture tendons with the aid of his pull-out stitch, and how to 
construct his simple but essential lively postoperative splints.

The topic of congenital dislocation o f the hip is discussed elsewhere in 
historical perspective (ch. 23). In Europe, in 1887, Paci had reported what 
may have been the first m anipulative reduction184. This was what Lorenz 
came to call ‘bloodless reduction’, as opposed to open operation, and as 
M ayer points out, the history of the treatm ent of this condition is one of 
great swings of opinion between the two m ethods in which fashion tended 
to replace objective assessment. Albert Hoffa (1859-1907) of W urzburg and 
Berlin favoured the open m ethod (though a caustic com m ent at the time 
was that, before operation, his patients walked like ducks, and afterwards 
like operated ducks!), and so did Adolf Lorenz (1854-1946) of Vienna. Both 
toured America as apostles, but very soon Lorenz turned to the closed 
m ethod and advocated it to the AOA in 1896185. Bradford, in Boston, made 
an exhaustive series of clinical and pathological studies186' 188. He found the 
m anipulative technique unsuccessful, due perhaps to anteversion, for which 
he suggested (but does not seem to have actually performed) rotation 
osteotomy, worked with operation for a time and eventually resumed the 
closed method. M ost surgeons in the early 20th century used m anipulation,
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but it was recognized by some as dangerously traum atic189 and stigmatized 
by Galloway in C anada in 1920 as ‘blind, irrational and deplorably uncertain 
in results190.’ Galloway therefore adopted open operation and this was soon 
also adopted at the New York O rthopaedic Hospital, where the closed 
m ethod was not securing perm anent reduction and often required supplem en
tary rotation osteotom y191.

At an AOA symposium in 1935, F reiberg192 stressed the im portance of 
early diagnosis and gentle reduction, the latter essentially bound up with the 
former. There was a clear leaning to open reduction at this tim e193, when a 
num ber of papers also appeared on the im portance of constructing a shelf 
to  deepen the acetabulum 194-196. The degree of obliquity of the acetabular 
roof was defined by Kleinberg's ‘acetabular index’ in 1936197. By mid-century 
it was clear that the keys to  success were early diagnosis, gentle m anipulative 
reduction and operation when this failed to give concentric replacement. 
Simple abduction in infancy gave the best results and was the only way to 
obtain perfect hips; once m anipulation took the stage, the incidence of 
avascular necrosis shot u p 198.

A field where American contributions helped to realize an old orthopaedic 
dream  was tha t of correction o f unequal leg-length. At various times in the 
18th and 19th centuries surgeons had mused that one might com pensate for

Figure 201 Albert H  Freiberg (1868-1940)
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shortening due to fracture or congenital hip dislocation by deliberately 
fracturing the sound femur and letting it override, and one or two bolder 
spirits seem to have done so. We may recall that Alessandro Codivilla (1861— 
1912), director of the Rizzoli Institute near Bologna in Italy, devised skeletal 
traction on the lower limb using a calcanean pin, and employed this m ethod 
to lengthen the femur after osteotomy, and this was developed by his great 
successor, Vittorio P u tti199' 201 and, in America, by A bbott who osteotomized 
the tibia and fibula202. W arren W hite preferred shortening of the sound 
femur203. Both lengthening and shortening had their problems. Lengthening 
was tedious and painful and the bone, if atrophic after poliomyelitis, did not 
always unite. Shortening involved the hazards of an open operation on 
the sound side. Com pere noted the possible disastrous complications of 
lengthening: nerve palsy, fracture, m alunion or nonunion, osteomyelitis, 
necrosis of soft tissues or bone and vascular lesions204. Willis Campbell 
regarded it as ‘an extremely formidable procedure, involving a long period 
of disability and much suffering.. .an  o p era tio n ... rarely justified205.’

There was therefore a m arked tendency tow ards shortening procedures, 
but prior to Phem ister’s in troduction  of surgical arrest of epiphyseal growth 
in 1933 little could be done to correct inequality in growing children. 
Phem ister206 devised a simple and relatively safe method of removing a 
block of bone on both sides straddling the knee epiphysis of the femur and/or 
tibia, taken so that the epiphyseal plate traversed it nearer one end of the 
block, curetting the whole grow th-plate as much as possible, turning the 
block(s) upside-down and replacing them to act as grafts. There was the risk 
of valgus, varus or recurvatum  deformity, and also that of ending up with a 
sound leg that was still too  long or even too short because of difficulty in 
timing the fusion. Success was therefore predicated on devising tables of 
growth expectancy, based on the fundam ental child studies of Baldwin in 
Iow a207; and this, in turn, led to  the work initiated by W ingate Todd on 
hum an growth at the W estern Reserve University in Cleveland and to the 
concept of skeletal age as laid down in the m onum ental Radiographic Atlas 
o f Skeletal Development o f the Hand and Wrist by Greulich and Pyle in 
1950208. Armed with this, and with curves of the predicted correction from 
arrest of the distal femur or proximal tibia (or both) in either sex and at 
different ages, correction of a given discrepancy could be timed accurately 
enough to  give a reasonable prospect of equalization at the end of growth.

O thers whose studies helped establish prediction of the outcom e included 
Green and A nderson209. But a m ethod that would retard epiphyseal growth 
only as long as it was applied was obviously desirable. In 1945, H aas210 
showed that such tem porary slowing could be obtained by encircling the 
grow th-plate with a wire loop (the irony was that he was seeking a m ethod 
for stimulating epiphyseal growth, as it was know n that the im plantation of 
foreign m aterials at the metaphysis could do so). In 1949, Blount and Clarke 
showed that staples inserted to straddle the epiphyseal line would almost 
entirely stop growth, which resumed on their removal, so that correction 
could be done on younger children w ithout risk of under- or over
correction211.

It has to be added that the idea of epiphyseodesis to treat angulation,
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inequality and even spinal curvature originated with Oilier in Lyons in 1879, 
though he does not seem to have put it into practice (p. 261).

In the second decade of this century, Boston saw a growth of interest in 
mechanical derangem ents of the low back and congenital m alform ations of 
the lum bosacral region, associated particularly with the name of Joel 
Goldthwait.

In 1911, G oldthw ait wrote a classic paper on The lumbosacral articulation: 
an explanation o f many cases of'lumbago', ‘sciatica’ and paraplegia212. This 
is fascinating because it postulates disc protrusion on entirely theoretical 
grounds, but attributes it to strain caused by displacement of the small 
vertebral articulations or of the sacroiliac joint; and he reported a case with 
typical positional pain treated (unsuccessfully) by excision of the 5th lum bar 
spinous process -  an operation that still had some vogue even in the 1940s. 
He speculated that protrusion at higher levels m ight cause the paraplegia 
sometimes attributed to transverse myelitis.

In the same year, M iddleton and Teacher, in Glasgow, reported the case 
of a man who developed paraplegia after heavy lifting caused a crack in his 
back. At autopsy, the lum bar enlargem ent of the cord was found to have 
been dam aged by ‘a mass of firm white tissue which looked rather like the 
pulp in the centre of the intervertebral discs’ at the level of T12-L1, and they 
found that they could reproduce this lesion by compression of a cadaveric 
spine. They quoted a much earlier report by K ocher of 1896, of a m an who 
fell 100 feet and died of multiple injuries, the autopsy showing smashing and 
extrusion of the disc at L I -2.

The situation rem ained confused for a time, as much attention was being 
given to dividing the ‘spastic piriformis’, removing quite innocent sacralized 
transverse processes and fusing harmless sacroiliac joints, not to mention 
injecting air or saline in or around the sciatic nerve or stretching it under 
anaesthesia. (This last could help, in ignorance, as it sometimes shifted the 
relation of a root to a disc prolapse.) Meanwhile, fundam ental studies by 
Schm orl213,214, Beadle215 and others focussed attention on the pathogenic 
role of the discs, while at the same time surgeons were removing space- 
occupying lesions from the lum bar canal often regarded as ‘chondrom ata’216- 
218 or ‘fibrom ata’219. It was one of those times when a surgical disovery was 
“in the air’, and in 1934 Mixter and Barr from the M assachusetts General 
Hospital reported a series of 19 cases of Rupture o f the intervertebral 
disc with involvement o f the spinal canal220. ‘Investigation ... has shown a 
surprisingly large num ber of these lesions, classified as chondrom ata, to be 
in tru th  not tum ors of cartilage but prolapses of the nucleus pulposus or 
fracture of the annulus.’ This paper laid down principles that still apply. 
They operated on cervical and lum bar lesions by laminectomy, stressed the 
diagnostic value of lum bar puncture and lipiodol myelography, dealt with 
midline lesions transdurally (still the safest approach to  large midline 
prolapses) and treated lateral lesions by extradural dissection carried out 
well into the foramen if necessary.

We need not rehearse subsequent developments: the discussions on the 
role, if any, of adjuvant fusion, the tendency to over-operate when, as 
Jackson-Burrow s in England put it, it was discovered that the intervertebral
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disc contained not a nucleus pulposus but a glittering nugget of gold, the 
resurgence of conservative m anagem ent, the advent of discography221 and 
of chemonucleolysis with papain222,223. W hat m atters is that here centuries 
of confused speculation and dubious pathology were dispelled by the clear 
dem onstration of an entity that was obviously causal and could be surgically 
dealt with. The foundations for this advance were laid in m any countries; 
but the coping-stone was added in the USA.

As to scoliosis, we have mentioned A bbott’s work of 1917 on correction 
by pressure which had to be abandoned because of sores and rib deformation. 
H ibbs did the first fusion for this condition in 1914 and reported 59 cases 
in 1924224. Prelim inary correction was often by plaster jackets applied in 
suspension or extension, and subsequently wedged or opened out with 
turnbuckles. An im portant paper by Hibbs, Risser and Ferguson in 1931225 
laid down the principles of X-ray m easurem ent of the scoliosis angles, the 
use of Risser’s turnbuckle jacket and operation through a windowed plaster, 
and ten years later the Research Com m ittee of the AOA stated tha t this 
m ethod yielded better results than any other. Nevertheless, two thirds of the 
results were only fair or poor: the fusions were certainly often sound, but 
sometimes so effective as to prevent the development of com pensatory 
curves226. An im portant contribution by John C obb of New York in the 
1940s showed that 95 per cent of idiopathic scolioses did not deteriorate 
after a fixed level determ ined by successive radiographs as stationary, that 
braces and exercises were ineffectual, and that the deteriorating minority 
could be m anaged by turnbuckle jacket correction and grafting with bank- 
bone plus prolonged postopertive recumbency. C obb’s very precise m ethod 
of radiographic m easurem ent of scoliosis angles has become standard.

The introduction of the M ilwaukee brace and of halo traction by Blount 
and others was an im portan t advance, especially in the ultim ate version of 
the latter incorporating pins in the skull and pelvis. This was timely since 
paralytic scoliosis had become a m ajor problem after the great epidemics of 
poliomyelitis that swept the USA after W orld W ar II, and its treatm ent by 
conventional cast correction and spinal fusion often had catastrophic 
effects on cardiopulm onary function, already compromised. This was now 
supplemented, in places supplanted, by m ethods of internal instrum entation 
developed by Dwyer and others in A ustralia227 and by Paul H arring ton228 
in Houston. H arrington (1911-1980) first tried screw fixation of the facet 
jo in ts in the overcorrected position, but the im provem ent was transient. He 
therefore developed internal fixation by hook purchase on the posterior 
elements coupled to distraction or compression rods, or both. The results 
were good and the m ethod subsequently applied to idiopathic scoliosis and 
even fractures of the spine. (We have m entioned that, in 1910, Fritz Lange 
of M unich read a paper to the AOA on Support fo r  the spondylitic 
[,tuberculous]  spine by means o f buried steel bars attached to the vertebrae229. 
Lange thought there was a place for inorganic ‘heteroplastic’ m aterials as 
internal splints, especially in P o tt’s disease; he began by wiring the spinous 
processes, noted the electrolytic complications of dissimilar metals, and ended 
with zinc-plated steel rods sutured to the spinous processes over the 
laminae plus a plaster jacket.) O thers tried the effect of unilateral spinal
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epiphyseodeses.
If we may step back in time, it was an im m igrant from G erm any to Texas, 

Berthold Ernest Hadra (1842-1903), who did the first, or first-reported, spinal 
fusion in 1891, using silver wire to fix the spinous processes of the 6th and 
7th cervical vertebrae in a man of 30 who had injured his neck a year before, 
and later applied this to  P o tt’s disease and fixed the transverse processes if 
the spines were fractured230. This has been described by Bick as ‘probably 
the most original American contribution to orthopaedic surgery.’ ‘W hat do 
we do in other fractures,’ wrote H adra, ‘if the usual means do not suffice? 
We do the most natural thing in the world; we fix them to each other by 
direct means -  clamps, nails, wires, sutures and so on. Now, there is no good 
reason why vertebral fractures should not enjoy similar advantages.’ This 
was not absolutely the first case of vertebral fixation, for H adra mentions 
an earlier operation by a D r W T W ilkins of which he had been ignorant 
at the time, who fixed a defect between T12 and LI in a neonate with 
carbolized silk ligatures. H adra was a modest m an and did not claim his 
m ethod as a panacea. ‘It is simply a m ethod of holding the broken or 
diseased parts together better than any other m ethod, and with less annoyance 
to the p a tie n t. ..  in many cases it may do so by itself, in others it will be a 
desirable addition to other operations, in others again it will be as fruitless 
as all other m ethods at our d isposal. ..  if only a small portion of the 
advantages set forth could be attained, it would constitute a very desirable 
addition to the present means to com bat such formidable and intractable 
ailments.’ The idea spread rapidly to American and European centres. Lange 
used it, trying various suture m aterials in place of wire. H adra’s technique 
remained unchanged until the advent of H ibbs’ fusion and is still employed 
in essence for traum atic lesions, especially atlanto-axial instability. When 
Hibbs came to write his preliminary report in 1911231, he had based his 
work on experience in fusing the tuberculous knee with a patellar graft. His 
m ethod of careful subperiosteal denudation and use of the spinous processes 
as bridging grafts has been referred to; and he adds, prophetically, in his last 
sentence, ‘In the lateral curvatures, it would seem to offer a means of 
preventing a progress of that distressing deformity.’ Albee’s massive tibial 
cortical graft between the split spinous processes was a contem porary 
com petitor, but time gave the palm to Hibbs.

As regards fracture treatment, this became a field for orthopaedists earlier 
in the USA than in Europe, partly because orthopaedics as a separate 
discipline was established earlier in America. Although general surgeons 
have not usually exhibited reluctance in unloading fractures on anyone 
willing to undertake the work (in some great London teaching hospitals the 
fracture clinics were conducted by medically unqualified practitioners up to 
and beyond the mid 19th century), there was some resistance in the USA. 
The first specific hospital fracture service was set up by Scudder at the 
M assachusetts General Hospital in 1917, and he and others there published 
An Outline o f the Treatment o f Fractures in 1922 which became the official 
m anual of the American College of Surgeons.

A helpful factor was W hitm an’s work on hip fractures in children, 
establishing the im portance of full abduction and extension so that the
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acetabular rim levered the trochanter into position232-234. W hitm an extended 
this principle to adults and was famous for his long hip abduction plaster 
casts which were highly polished and retained for m any m onths, leading to 
bony union in a fair percentage of cases. In  1932, Leadbetter modified this 
by effecting reduction by traction in right angled flexion and internal rotation, 
completed by abduction and full extension (for intracapsular fractures), his 
test of success being tha t when the heel was allowed to rest on the surgeon’s 
hand the limb did not relapse into external rotation; this too was followed 
by a hip spica, giving bony union in 70 per cent of cases235,236.

Little need be said here of Sm ith-Petersen’s introduction of his triflanged 
nail in 1931237, epoch-m aking as it was, the apotheosis of the m any 19th 
century attem pts by so many in the O ld and the New W orlds to peg, pin or 
nail this fracture. It was originally inserted after open exposure until the 
Swede, Johansson, showed that the nail could be cannulated and inserted 
blindly over a guide-wire under X-ray contro l238.

It is interesting that, even several years after these events, in 1935, Kellogg 
Speed of Chicago was able to write a famous paper on The Unsolved 
Fracture239 which makes only cursory m ention of the new method, but gives 
a rather pessimistic review looking back to Sir Astley Cooper of G uy’s 
Hospital in London (p. 94) who believed that bony union of intracapsular 
fractures rarely if ever occurred and tha t this was due to dam age to the 
nutrient retinacula of the neck240. Speed said that the mechanical treatm ent 
of this fracture had been put on a rational basis by W hitm an 45 years before, 
but that this work had received scant recognition, and that surgeons were 
still largely ignorant of m ethods of reduction or how to apply a proper cast. 
He regarded operative m ethods as mere reflections of this failure and lists 
disparagingly a series of procedures ranging from M urphy’s nailings of 1902 
through D elbet’s screw and guide to the flanged nail. He was very critical 
of Hey Groves’ m ethod of removing an ununited femoral head and bolting 
it on to the neck because ‘it violated one of the sacred sources of blood 
supply to  the head via the ligamentum teres’, not now considered im portant. 
Even W hitm an’s m ethod came in for criticism, since the pressure exerted on 
the head might cause its necrosis. He ends, ‘The fracture is still unsolved,’ 
one m ore example of a recurrent feature in the history of orthopaedics as of 
other disciplines, that an ex cathedra statem ent that the solution of some 
problem is impossible, or undesirable, or even sacrilegious, alm ost inevitably 
presages its imminent arrival. And yet Speed’s appellation, ‘the unsolved 
fracture’, is still largely true in the sense that we do not achieve sound union 
in much m ore than  half the cases. Instead, we have either a prosthesis or an 
internal fixation with a high incidence of necrosis -  so much so that even 
total hip replacement is urged as prim ary treatm ent by some.

Objective assessment by the American Academy in 1939 41241 242 indi
cated a rate of bony union exceeding 70 per cent, but with a considerable 
risk of avascular necrosis and arthrosis. G reat as this advance was, especially 
in allowing early am bulation and avoiding m onths of immobilization, it was 
not a panacea and further im provement of results had to await the arrival 
of the prosthetic femoral head. In 1937, Lawson T horn ton  of A tlanta fixed 
a plate to the Sm ith-Petersen pin for trochanteric fractures, and this ‘blade-
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plate’ was developed by Blount, Jewett, M cLaughlin and others.
We should note the exhaustive histologic and biochemical studies of 

fracture healing in man and animals m ade by Urist and various colleagues 
in the 1940s243 246. The im portance of the introduction of biologically inert 
metals such as vitallium for internal fixation by Venables and Stuck and 
others is referred to elsewhere (p. 593). We should note, too, that the 
compression m ethod of osteosynthesis was anticipated by Eggers in 1948 
with his slotted plate247, and tha t m ethods of intram edullary fixation were 
being used by Rush as early as 1939248 and tha t Roger Andersen and others 
in 1943 had introduced (or rather, historically, reintroduced) the use of the 
external fixator with transfixion pins held by a rigid bar249.

W hitm an's early work on hip fractures m arked the turning-point of the 
battle with the general surgeons over fractures in general, and after the world 
wars American orthopaedists increasingly arrogated this field to themselves, 
so that the discipline in their country differed notably in character from that 
in Europe. As Valentin points out, one need only com pare a volume of the 
American edition of the Journal o f Bone and Joint Surgery, with its many 
articles on fractures, with a volume of the Zeitschrift fu r  Orthopadische 
Chirurgie or the Revue d'Orthopedie to prove this point.

It had not been an easy progress where operations were concerned, for in 
many areas conditions in the 1870s and 80s were entirely primitive. O f the 
M iddle West at this time it has been said: ‘O perations in rural districts, even 
for the simplest of lesions, were practically unknown. In those days all 
wounds suppurated. It was the com m on practice for the surgeons in that 
day to  operate garbed in the Prince Albert c o a t ... the only fitting garment 
for the professional man. The cuff was turned up by the m ore fastid ious... the 
surgeon threaded the needles with silk and then stuck them in the lapel of 
his coat so as to have them readily accessible when needed. He held his knife 
in his teeth when not in actual u se . . .  Injuries which today seem comparatively 
trivial were treated by am putation. The experience was tha t if am putation 
was not done, death from infection would m ost likely follow, an end not 
obviated, however, in m any cases by am putation because the wound made 
by the am putation  often became infected and killed the patient. The vessels 
were tied by silk threads cut long so tha t they could be pulled out after the 
end of the vessel sloughed off: that is, if the patient did not die of secondary 
haem orrhage’. Even in a large New York public hospital like the Bellevue, 
the situation was no better. ‘From  40-60 per cent of am putations of limbs 
proved fatal, the nurses were ignorant and often worthless,’ so Wyllie stated 
in 1876250.

To select a handful of names from the long list of famous American 
orthopaedic surgeons is a hopelessly invidious task. The few now mentioned 
are those whose work has had a particular appeal for the present writer.

Nicholas Senn (1844-1908) was a child im m igrant with Swiss parents to 
W isconsin. A Chicago graduate in 1868, he was an intern at C ook County 
Hospital, went on to the M ilwaukee Hospital; and spent the year of 1877 at 
M unich with Professor Nussbaum , an advocate of Listerism. He was then 
professor of surgery at the College of Physicians and Surgeons in Chicago 
and became professor at Rush M edical College in 1888. Enorm ously busy,
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he served in the Spanish-American W ar, was President of the American 
M edical Association and chairm an of the editorial board at the inception of 
Surgery, Gynecology and Obstetrics in 1905. O n the basis of experimental 
work in cats he m aintained that a reduced intracapsular fracture of the 
femoral neck produced interm ediate but not external or provisional callus, 
and because im pacted fractures did so well it was obvious that fixation with 
a steel pin inserted in the trochanter only and incorporated in a windowed 
spica to apply indirect compression on the fracture, or by an ivory or bone 
nail transfixing the head also, m ust be helpful. W hen he advocated such 
nailing of hip fractures to the American Surgical Association in 1883, the recep
tion was so hostile that he resorted to reduction and a plaster spica like W hit
man. Thom as was aware of Senn’s proposition, but thought that even if m echan
ical fixation were obtained bony union would not necessarily follow.

Ernest Amory Codman (1869-1940) was a typical Bostonian, a H arvard 
graduate of 1895, the year of the discovery of X-rays. He enthused over their 
use in the diagnosis of bone disease, describing the ‘reactive triangle’ in 
malignant tum ours (though this is not a really specific sign), and continued 
the work of the Bone T um or Registry of the American College of Surgeons 
with Joseph Bloodgood and James Ewing. His interest in shoulder lesions 
led to  a book251 recommending the suture of ro ta to r cuff ruptures and 
deploring the lack of interest in this field (though time has proved him largely 
wrong on the need for repair in most cases). He was rather a dilettante and 
this book is charmingly and amusingly written. He described ‘epiphyseal 
chondrom atous giant cell tum or’ of the proxim al hum erus (now known as 
chondroblastom a) recognizing it as benign, ‘yet I am not satisfied with such 
a long cumbersome n a m e ...w e  must find a name which will not tie the 
tongue, but it should associate adolescence with this puzzling lesion252.’ Jaffe 
did so. This suggests a digression into the history of bone sarcom a in general 
and giant-cell tum ours in particular. ‘Sarcom a’ was a very old term, one 
defined by H unter’s pupil, John Abernethy, in his classification as ‘a kind of 
tum our with a firm and fleshy feel253.’ A nother ancient term  was ‘spina 
ventosa’, literally a bag of wind i.e. a bony shell around a haem orrhagic cyst, 
although it was also applied to  tuberculous dactylitis. Hey254 had thought 
that this indicated that tum ours originated in haem atom as, and D upuytren255 
took this up with fungus hematode, though he had been anticipated by Astley 
Cooper in 1818 with ‘fungus m edullary exostosis’, providing drawings of 
what were obvious giant-cell tum ours of long bones256. Thus, until the mid- 
19th century the main groups of bone tum ours were osteosarcom a (bone 
becoming fleshy) and spina ventosa (hollowish cystic haem orrhagic central 
lesions). Histologic study was initiated by Johannes M uller in 1838257 and 
m ore so by Lebert in Paris in 1845258, who laid down that microscopy was 
essential to classification, and that the solid bone tum ours previously 
generally classed as osteosarcom a were distinguishable am ong themselves 
on histologic grounds. Thus, there was a tumeur fibroblastique with fusiform 
cells and m ultinucleate giant-cells (the first record of the latter in tumours), 
apt to recur, curable by am putation  and different from secondary carcinom a 
in bone (cancer encephaloides).

Paget in his 1845 Lectures on Surgical Pathology called these ‘myeloid’
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because they were soft and red like m arrow; hence ‘myeloma’ or ‘myeloid 
sarcom a’, which could also occur in nonosseous tissues. In 1860, N elaton 
wrote an entire book on these tumeurs a myeloplaxes259, which he thought 
always benign and peculiar to bone, neither belief true. Virchow thought 
them m alignant, a form of Riesenzellsarkome. The classic paper on sarcom a 
of the long bones was that of Samuel Gross of 1879260, based on a study of 
165 cases, of which 70 were grouped as giant-cell sarcom ata, certainly the 
least aggressive of the bone sarcom ata but not altogether innocent; indeed, 
a quarter were m alignant, but it was difficult to distinguish between true 
giant-cell lesions and other types of tum our containing some giant-cells but 
bone also. W ith the arrival of Listerism, he thought that local resection or 
curettage could replace am putation in some cases, and resections (especially 
of tum ours of the lower radius) and curettage were reported by many 
surgeons tow ards the end of the century261 264 Joseph Bloodgood (1867— 
1935) was a surgeon at Johns H opkins and director of surgical pathology. 
From  the mid-1890s he analyzed his own cases and those in the literature, 
52 in all, concluding tha t this was a benign lesion to be treated conservatively 
rather than by am putation and labelled it ‘giant-cell tum our’ and not 
sarcoma; but his diagnosis was based on the clinical, radiological and gross 
appearances rather than the histology. He used curettage, carbolic irrigation 
and a gauze pack and did a bone-graft of the cavity a few weeks later. It 
seems strange now, but the idea then spread tha t this was not a tum our at 
all, but a reparative or reactive granulom atous process to dead bone in low- 
grade infection ‘chronic nonsuppurative haem orrhagic osteomyelitis’, and 
even C odm an accepted this and thought the giant-cells phagocytic m igrants 
from the blood until the work of the registry and of Coley and others showed 
them to be true neoplasms.

Credit here is also due to Ewing in the 1920s, who used a multiple 
clinical-radiological-histological approach, saw a definite X-ray pattern  and 
recognized a spectrum of aggressiveness, though he asserted that the tum our 
never m etastasized267-269. He used a histologic grading system to predict its 
behaviour. He advocated treatm ent by irradiation alone; and m any radiol
ogists before W orld W ar II and even later, like Brailsford in England, felt 
confident enough of their diagnosis to dispense with the imagined dangers 
of open biopsy. W hen Henry Jaffe became director of the laboratories at the 
Hospital for Joint Diseases in 1925, he took a hand in clinical decision
m aking and separated off the giant-cell tum our variants or ‘brow n tum ours’ 
or xanthom as270. We now know that even low-grade lesions may metastasize 
or recur locally after curettage in m ore m alignant guise, i.e. Jaffe’s grading 
was not reliable.

Philip Duncan Wilson (1886-1969) was an outstanding orthopaedic surgeon 
and surgical statesman. An O hioan, he graduated from H arvard, interned 
at the M assachusetts General Hospital, and had just returned to Colum bus 
when he was invited to join the H arvard group of surgeons assembling at 
Boston under Harvey Cushing to em bark for Europe and serve in the 
American Ambulance at Neuilly in 1915. His com panions included Smith- 
Petersen and Elliot Cutler. Later, he served in the American Expeditionary 
Force, eventually in charge of am putations. In 1919 he joined G oldthw ait
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Figure 202 Philip D Wilson ( 18 8 6 -1969)

on the staff of the M G H , whose orthopaedic departm ent was then directed 
by Brackett, and the John Bent Brigham Hospital where he developed 
posterior capsuloplasty for flexion contracture of the knee and arthroplasty 
of the elbow. It took some time for orthopaedics at the M G H  to embrace 
traum a, and for a period fractures were treated by both general and 
orthopaedic surgeons. In 1925, he wrote Fractures and Dislocations with W 
A Cochrane, later the first orthopaedic surgeon to the Edinburgh Royal 
Infirmary.

W ilson never became chief of orthopaedics at the M G H  -  this went to 
Smith-Petersen -  but in 1934 became surgeon-in-chief to the rather stagnant 
Hospital for the R uptured and Crippled in New York, which he reorganized 
and relocated and renam ed as the Hospital for Special Surgery, affiliated to 
Cornell M edical School, where he was Clinical Professor for a short time. 
The hospital acquired fame as a postgraduate training centre. In 1940, Wilson 
brought the vanguard of the American Hospital in Britain to  that country 
and returned for tours of duty.

W ilson prom oted the care of cripples in New York and elsewhere, helped 
found the American Academy of O rthopaedic Surgery, and was President 
of the Vienna meeting of SICO T in 1963. From the British point of view, he 
was, as H arry P latt has well written, ‘the outw ard symbol of the “special 
relationship” between the orthopaedic surgeons of the two countries created 
in the days of war by Sir Robert Jones and nurtured by Robert Osgood.’

Paul Budd Magnuson (1884-1968). born in M innesota, and of Swedish
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descent, graduated in Pennsylvania and even as a student undertook such 
research as experimental bone-lengthening in dogs, for which he devised an 
electric circular bone-saw. After graduating in 1909, he assisted John B 
M urphy in Chicago and then built his own practice in the slaughterhouse 
area, where he acquired enorm ous experience in traum a. After assisting 
Brackett in the organization of orthopaedic services in W orld W ar I, he 
became Professor of Surgery and Director of Bone and Joint Surgery at 
N orth-W estern University, wrote a textbook, Fractures, and enriched many 
fields, especially in ‘debridem ent’ of the osteoarthritic knee-joint271 (removal 
of osteophytes and damaged menisci, shaving of cartilage to the bare bone 
if necessary, narrow ing of the patella but no formal synovectomy) as well as 
in recurrent dislocation of the shoulder and bone-grafting. After W orld W ar 
II he reorganized the Veterans Adm inistration hospitals by linking them 
with the medical schools, a policy contested by the adm inistration which led 
to his resignation. He became something of a medical politician and founded 
the Rehabilitation Institute of Chicago, assimilated with N orth-W estern 
University. M agnuson was one of the ‘wise men’ of American surgery.

Mather Cleveland (1889-1979) served in the first world war, first as an 
am bulance man, and then as a surgeon, and in 1930 was assigned just three 
beds on appointm ent as orthopaedic surgeon and eventually director of 
orthopaedics a t St Luke’s Hospital in New York City. O n this basis he built 
the first orthopaedic departm ent in a general hospital in New York, and this 
became one of the oustanding orthopaedic departm ents of the whole country. 
He pioneered the treatm ent of skeletal tuberculosis at Sea View Hospital, 
Staten Island, and in W orld W ar II was a military orthopaedist in the USA 
and the European theatre.

If Willis Campbell was one of the great names in orthopaedic surgery in 
the South during the early 20th century, the o ther was that of Michael Hoke 
(1874-1944), a quietly-spoken intellectual of Atlanta. He wrote on arthrodesis 
of the paralysed foot, operation for flat-foot, well-leg traction and helped 
found the Scottish Rite Hospital for Crippled Children in A tlanta in 1915. 
F or four years he was medical director at W arm  Springs, where he treated 
Franklin Roosevelt after his paralysis and provided his calipers.

Fred H Albee (1876-1945) of New York has been described by Shands as 
probably the most aggressive and egocentric orthopaedic surgeon of his 
time, features not unknow n in this speciality. Trained at H arvard and the 
M G H , he first practised in Connecticut but left in 1906 to work as a 
radiologist and assistant to G ibney at the Hospital for the Ruptured and 
Crippled and became assistant professor and head of orthopaedic surgery 
at Cornell University. He was also attached to the University of Vermont 
and the New York Postgraduate Medical School. W hen he discovered what 
an electric saw could do in bone surgery, his star ascended quickly. He did 
a great deal for state rehabilitation services during and after W orld W ar I 
and was one of the American orthopaedic surgeons best known abroad; but 
his aggression made him not too well-liked. He was a founder-m em ber of 
SICO T and Shands says that Baer travelled to Paris from New York in 
1929 for just two days for the organizational meeting of SICO T with the 
express purpose of keeping Albee out of the Presidency! His autobiography.
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Figure 203 F r e d  H A lb ee  (1876  -1945)

A Surgeons Fight to Rebuild M en  (New York, E P D utton  1943) is not 
marked by diffidence, but contains a fascinating photograph of Robert Jones, 
Royal W hitm an, Albee and Hey Groves in a little group at the jo in t meeting 
of the American and British O rthopaedic Associations in July 1929, when 
Albee was president of the former and Hey Groves of the latter.

Winthrop Phelps (b. 1894) professor of orthopaedic surgery at Yale Univers
ity M edical School and director of the C hildren’s Rehabilitation Center at 
Baltimore, made immense contributions to the m anagem ent of cerebral 
palsy. The clinical aspects of his work are detailed elsewhere. W hat Phelps 
did was to bring order into the classification and hope into the management 
of what had, until 1900, been considered a hopeless condition, and to establish 
definite lines of treatm ent, rehabilitation and vocational training that excited 
interest and em ulation the world over.

Howard C Naffziger (1884-1961) of the University of California produced 
in 1938 a study of the ‘scalenus anterior syndrom e’272 that seemed im portant 
at the time but has not retained all, or much, of its validity. This he considered 
to  be a cervical rib syndrom e w ithout a cervical rib, based on an abnorm al 
relation of the shoulder-girdle to the chest-wall and/or a postfixed brachial 
plexus. The concept was not entirely new. In Britain a historic paper by 
Stopford and Telford in 1919-20273 referred to the treatm ent of such
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symptoms by removing part of the norm al first rib and dividing the scalenus, 
and others confirmed this274 276.

Relevant work was done by Alfred Washington Adson (1887-1951), the 
son of im m igrant Norwegian parents in Iowa. He graduated at the University 
of Pennsylvania in 1914 and was head of neurosurgery at the M ayo Clinic 
during 1921-46. He m ade m any contributions to understanding of the 
cervical rib and scalenus anterior syndromes. He was not the first in this 
field, but he was the first to approach the region from the front through the 
posterior triangle and to stress the role of the scalenus. His pathognom ic 
sign of the scalenus syndrome was that turning the head to the affected side 
and deep inspiration while sitting upright obliterated the radial pulse; and 
if this was positive he did a scalenotomy at once because the development 
of atherom a in the subclavian artery behind the muscle carried a risk of 
rupture or aneurysm or throm bosis277.

Adson noted in these cases the anatom ic variation from the normal, the 
descent of the shoulder-girdle in adult life (‘widows who take to washing’ as 
a British surgeon put it), that scalenus section alone could suffice w ithout 
removing the cervical rib, and that the sym pathetic irritation m ight cause 
gangrene of the fingers. But we now know that m any of these cases were 
really carpal tunnel syndromes.

While Marius Smith-Petersen's work on hip arthroplasty  is discussed 
elsewhere, we should note that in 1945, with others, he described w hat seems 
to have been an absolutely novel procedure for correction of flexion deformity 
of the spine by osteotom y in what he called ‘rheum atoid arthritis’ but was 
actually ankylosing spondylitis278. This involved excision of spinous processes 
and of any ossified ligam entum  flavum, osteotom y of the articular processes, 
leverage correction by angulation of the operating table, use of the spinous 
professes as grafts and plaster fixation.

The great contributions of Austin Moore (1899-1963) to metal hip 
arthroplasty  are dealt with elsewhere (p. 598).

David Marsh Bosworth (1897-1979), a Verm ont graduate, originally an 
anatom ist, resident to Russell H ibbs at the New York O rthopaedic Hospital 
and an intern and lasting friend of M ather Cleveland, succeeded the latter 
as orthopaedic director at St Luke’s. He was an inventive and ingenious 
surgeon, wrote many papers, and was Visiting Professor a t the University 
of Verm ont from 1940 until his death. He was also professor of orthopaedic 
surgery at the New York Polyclinic M edical School and lecturer at Bellevue 
Medical College, as well as consultant at 22 hospitals in New York and 
environs, a dom ain he covered in his own plane. His main contributions 
were in skeletal tuberculosis and hip disorders.

We should, perhaps, note that the surgeon m ost responsible for the 
development of arthroscopic surgery of the knee was the short-lived Richard 
L O ’Connor (1933-1980). A graduate of D ePaul University, Indiana, in 
1955, he was first a general practitioner in Colorado but did an orthopaedic 
residency in Louisville and began orthopaedic practice in California in 1968. 
In 1970-71 he trained in arthroscopy with W atanabe in Tokyo and 
introduced arthroscopic surgery to California, developing new instrum ents 
for meniscectomy. He was rather a lone pioneer, a founding member of the
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International Arthroscopy Association and au thor of a textbook in 1977.
At various places we have referred to D B Phemister (1882-1951), a 

graduate of Rush Medical College in Chicago in 1900 who joined the 
departm ent of surgery at Cook County H ospital in 1908. After two years’ 
postgraduate study in Europe, he became in 1926 the first chairm an of the 
new medical school of Chicago University and held the post for 22 years. 
He worked on bone tum ours, aseptic necrosis and fracture healing. His work 
on bone-grafting of fractures is mentioned elswhere; here we add his work 
on conservative surgery in the treatm ent of bone tum ours, his 1940 paper 
dealing with seven sarcom ata treated by segmental resection and bone- 
grafting with several long-term cures279.

Earl D iMcBride (1891 -1975) was a man from the mid-west who graduated 
in New York, trained at the Hospital for the Ruptured and Crippled (we see 
over and over again how central a position this institute held in training) 
and returned to practise in O klahom a City in 1920, where orthopaedic 
surgery at that time was virtually unknown. His private clinic became 
the internationally renowned Bone and Joint Hospital. M cBride is now 
remembered mainly for his operation for hallux valgus and for his system 
of rating disability and his deep understanding of the disabled.

Alfred Rives Shands (1899 1981) was the son of the first orthopaedic 
surgeon in W ashington DC. A Virginia graduate of 1922, he trained at Johns 
Hopkins (1922-7), founded the orthopaedic departm ent at Duke University 
in 1930, where he wrote his Handbook o f Orthopaedic Surgery and became 
director of the D u Pont Institute in W ilmington, Delaware in 1937. He is 
famed for his work with crippled children, orthopaedic training and research 
and in orthopaedic history (The Early Orthopaedic Surgeons o f  America).

Marshall Urist is probably best know n for two things: his research into 
the pathophysiology of bone and his editorship of Clinical Orthopaedics and 
Related Research. A graduate of Johns H opkins and a natural polymath, he 
collaborated with Franklin  C M cLean at Chicago for many years on aspects 
of fracture healing, was an orthopaedic resident at Johns Hopkins and an 
outstanding chief of orthopaedics at 22 General Hospital in W orld W ar II. 
After a period with Sm ith-Petersen at M assachusetts, he returned to  research 
into osteogenesis at Chicago and continued this at the University of 
California, Los Angeles to produce a flow of research on bone induction 
and calcium metabolism; his group produced nearly 200 papers in all. His 
work overlaps into many and surprising fields and he proved just the right 
editor for a notably reflective and selective (and eclectic) journal which has 
been immensely helpful to orthopaedists the world over. W hat appears in 
its pages represents the ‘state of the a rt’ as defined by those best authorized 
to present it. The value of the historical perspective it provides has been 
mentioned in the preface.

We m ust also pay tribute to two medical orthopaedic historians. Edgar 
M  Bick (1902-1978), professor of clinical orthopaedic surgery at the School 
of Medicine of the City University of New York, a battlefield military surgeon 
in the European and African theatres in 1942-5, not only was awarded the 
distinguished service medal of the Association of Bone and Joint Surgeons 
but selected the Classics the reprints of epochal papers by famous figures
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of the past -  for Clinical Orthopaedics for over ten years. M any of these have 
been assembled and published in book form. He was, of course, also au thor 
of A Source-Book o f  Orthopaedics, also acknowledged in the preface as a 
staggeringly rich mine of inform ation about the history of our discipline. It 
is difficult to understand how W innett O rr and John Ridlon could have 
agreed so concertedly that it was a poor work when it first appeared; both 
tended to  carp, felt that Robert Jones was not the m an to propagate Thom as’s 
teachings, and Ridlon had never completed his project of editing Thom as’s 
works. Perhaps they felt outdone, as every reader must who surveys this 
source-book.

Then there is Leonard F Peltier (b. 1920), a M innesota graduate, certified 
in both general and orthopaedic surgery, assistant professor of surgery at 
the University of M innesota in 1952, now professor at the University of 
Arizona in Tucson, who won aw ards in 1960 from both the American 
Association of Bone and Joint Surgeons and the American Academy of 
O rthopaedic Surgeons. An am ateur (in the proper sense) of the history of 
surgery, since 1979 he has been the Classics editor of Clinical Orthopaedics 
and his scholarship in this area has shown him to be a worthy successor to 
Bick.
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CHAPTER 16

National Histories -  
Latin America

To some extent, the problem s and development of orthopaedic surgery in 
Latin America resemble those of A ustralasia and South Africa. All were vast 
areas, rem ote in European terms, colonized from Europe with large immigrant 
European populations, and their orthopaedic history has been mostly 
confined to the 20th century. It was natural for them originally to turn  to 
the "mother country’, as generations of Australians did to Britain; but in 
South America this was not to Spain or Portugal, but to other European 
countries: to  France, for Mexico, to Italy for Argentina because of its huge 
Italian im m igrant population, and to Germany. Later, more especially after 
W orld W ar I, the trend was tow ards the United States, partly because it 
was nearer and advance faster there, partly because of the investment of 
American concern and funds in the treatm ent of crippled children in the 
southern half of the continent. But it should also be borne in mind that the 
Spaniards had established universities in the south as far back as the 16th 
century, and that some of these had medical faculties before any existed in 
the north.

This is not to say that there is no history of native South American 
orthopaedics before the Conquest. As Juan  Farill points o u t1, in w hat was 
to become Mexico, the Aztec kingdom had a well-developed system of 
medicine with various types of specialists, including bonesetters -  teomiquet- 
zani or tepatiltzili -  who used traction, countertraction, m anipulation 
and im m obilization for fractures and dislocations. For ununited fractures, 
according to a Spanish friar of the 16th century, they scraped the bone and 
‘inserted into the medullary canal a stick of very resinous w o o d ... in order 
to set the bone firmly2.’ Fractures were immobilized in wooden splints or 
by rigid agave leaves bound with leather straps, o r by an adhesive resinous 
paste. Excavations at Teotihuacan revealed Indian frescoes depicting bilateral 
club-feet and what appears to be a left hemiplegia.
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Figure 204 Drawings from the frescoes of excavations at Teotihuacan, Mexico 
which show (at the left) a boy with bilateral club-foot and (at the right) a case of 

unilateral club-foot deformity in an older person

MEXICO

Here the first hospitals were established by Cortes himself, in 1524, and in 
1536 the clergy founded the Colegio de Santa Cruz de TIalteloIco in which 
medicine was taught for the first time in the Americas, N orth  or South. The 
Universidad de M exico  was inaugurated in 1533 and soon acquired a 
bonesetter. Farill says that, also in the 16th century, operations on bones 
and limbs were performed under analgesia produced by the consum ption of 
m andrake. N or was m ore m odern Mexico slow to exploit medical advances: 
the first blood transfusion in the Americas may have been performed there 
in 1845, ether anaesthesia was used in 1847, a year after M orton in Boston, 
the first X-rays were taken in 1896, a few m onths after their discovery.

French influence predom inated in Mexico (and other Latin countries) 
from the late 19th century until after W orld W ar I, when it was replaced by 
the United States, notably by Steindler. Thus, the French school had been 
very conservative in treating skeletal tuberculosis in children, but the advent 
of the H ibbs and Albee techniques of spinal fusion changed this. Synovectomy 
for tuberculosis had been performed in the early years of the 20th century, 
perhaps under the influence of V olkm ann and Mignon, but possibly because, 
just before 1900 and after, Aureliano U rrutia, later professor of surgery, was 
a general surgeon with notable interests in orthopaedic surgery, including 
synovectomy and astragalectomy. In 1920, M anuel M adrazo, who had 
trained in New York, im ported the first Albee electric saw and an orthopaedic
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table and was the first M exican to practise exclusively in orthopaedics, so 
ushering in the m odern era of this field in that country.

In 1922 a departm ent for bone and jo in t disease was opened in the Hospital 
General by O rtiz T irado by converting a general surgical departm ent, and 
in 1933 Juan Farill was formally appointed its head. The outsider tends to 
equate the story of M exican orthopaedics with this great man and is not far 
wrong, for he introduced skeletal traction and fixation, pinning of the femoral 
neck under X-ray control, myelography for disc lesions, arteriography for 
bone tum ours, epiphyseodesis and many other contem porary techniques. 
This sudden adoption and exploitation of the newest techniques, w ithout 
any previous gradual evolution of experience and principles, is a characteristic 
of virgin territories in any field. It has been said of politics in the Third 
W orld that the French and Russian Revolutions arrived hand in hand.

W hen a society for aid to crippled children known as the Amigos del Nino 
Lisiado was founded in 1935, it was natural for Farill to be its first president 
and he was executive secretary of the In ternational Society for the Welfare 
of the Crippled during 1942-8. His only failure seems to have been the 
Revista de Ortopedia y Traumatologia Esqueletica, which he founded in 1937 
but did not survive the first issue.

W hen the Hospital Infantil opened in 1943, it housed two orthopaedic 
services, directed by Farill and Velasco Z im bron, who started the first 
cadaveric bone-bank. In 1945 the Internal Association of Shriners founded 
its first Latin American unit in Mexico, inaugurating an era of orthopaedic 
collaboration between north and south.

Figure 205 Ju a n  Farrill  (1902-1973)
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The Sociedad M exicana de Ortopedia was inaugurated in 1944 and 
published the Anales de Ortopedia y Traumatologia from 1950 on. In 1944 
also, Mexico followed the A ustrian example with Bohler in that the 
Instituto M exicano del Seguro Social founded the Hospital de Ortopedia y 
Traumatologia, directed by Jose Dominguez. In 1948 the inaugural meeting 
of the Sociedad Latino-Americana de Ortopedia y Traumatologia was held at 
Acapulco with Farill as President.

Academic recognition began with instructional courses in the hospitals by 
Farill and others. In 1944 he became the first professor in the orthopaedic 
departm ent of the university faculty.

ARGENTINA

Here, orthopaedics naturally developed in first Buenos Aires, later in Rosario 
de Santa Fe and Cordoba. The strongest early influences were Italian, French 
and G erm an and were of a conservative nature; later, more interventionist 
British and US approaches prevailed. But with its enorm ous Italian im m igrant 
population, it was natural to turn  to  Italy for guidance, and in 1905 Luis 
Tamini, recently graduated, went to study at the Rizzoli Institute in Bologna 
under Codivilla, later at Zurich under Schulthess. Back at home, he was 
given charge of orthopaedic cases (though there was as yet no departm ent) 
at the Hospital de Clinicas. At the same time, Alejandro Castro was combining 
paediatrics with orthopaedics on the French style at the Hospital de Ninos, 
where there were m any cases of bone tuberculosis, and created a true school 
of clinical orthopaedics.

Tamini was to become the first professor of orthopaedics, in 1923 and was 
the first exclusively orthopaedic surgeon in Argentina. A great surgeon 
practising orthopaedics at the Hospital de Clinicas was Alejandro Posadas, 
one of whose pupils, Enrique Finocchietto (1881-1948) was to  acquire fame 
as an orthopaedic surgeon. Finocchietto graduated in 1904 with a thesis on 
club-foot, studied in Europe and, with other Argentinians, worked in France 
during W orld W ar I as senior surgeon at the Argentine Hospital in Paris.

Even after the first quarter of the century, however, Argentine orthopaedics 
was relatively underdeveloped and still largely in the hands of the general 
surgeons, especially as regards fractures.

Then, in 1925, interest was aroused by a lecture tour by V ittorio Putti 
and a scholarship was created to  allow Argentinians to study in Bologna 
The first to do so was Jose Vails (1896-1977), who, perhaps more than 
anyone, is identified with the rise of m odern Argentinian orthopaedics. W hen 
he returned he was made head of the departm ent of orthopaedics and 
traum atology in the Italian Hospital of Buenos Aires in 1926, with the same 
pitifully small allocation of beds -  in this case, six -  that we have noted in 
infant orthopaedic departm ents elsewhere, but with a disciple, Carlos 
O ttolenghi, who was also to become famous. Between them, they created 
one of the foremost departm ents in the world, one which trained not only 
young Argentine orthopaedists but others from Chile, Peru, Venezuela, 
Colom bia, Ecuador and Mexico. In  the 1930s they pioneered regional lymph-
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Figure 206 Jose Vails (1896-1977)

node biopsy for the diagnosis of osteoarticular tuberculosis3. Vails did so 
much in so m any fields that only the m ost im portant can be named; his 
work on bone tum ours, especially diagnosis by aspiration biopsy, including 
the vertebral bodies, done with O ttolenghi and Fritz Schajowicz, the last a 
pathologist im ported by Vails from Vienna in 1938. For 46 years Vails was 
editor of the Revista de Ortopedia y Traumatologia.

Carlos E Ottolenghi (1904-84) was a Buenos Aires graduate of 1926 who 
followed Vails to Bologna in 1929 and, like him, joined the staff of the Italian 
Flospital and was chief of service in 1944-75. In 1963-70 he was professor 
of orthopaedics and traum atology at the university in Buenos Aires, 
developing a national orthopaedic school. He was a founder-m em ber of the 
Argentine Society for O rthopaedics and Traum atology and of the Latin 
American Society and in 1970 created the O ttolenghi F oundation  for the 
Progress of O rthopaedics and Traum atology which established a research 
centre.

The second holder of the Bologna fellowship was Julio Dellepiane Rawson 
(1895-1930), whose organization of the service at the Hospital Rivadivia was 
interrupted by his untimely death. In 1930 Vails inaugurated the Revista de 
Ortopedia y Traumatologia, the first Latin American orthopaedic journal. In 
1936, with others who had trained under Putti, he founded the Sociedad 
Argentina de Ortopedia; the words y Traumatologia were not added to the 
title until 1949, confirming the hesitation in, or obstruction to, including 
fractures in orthopaedic treatm ent that were seen elsewhere as orthopaedics 
emerged from general surgery.
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Vails succeeded Tamini as professor at the la tter’s death in 1938, teaching 
mainly at the D urand Hospital for 25 years, and giving up the chair at La 
P lata which had been created in 1936. The La Plata chair was filled by 
Enrique Lagomarsino (1900-1946), a dynamic organizer and researcher, co
au thor with Vails in 1943 of a book on the treatm ent of femoral neck 
fractures but removed by early death. Prem ature death was impending for 
another brilliant young man, Julio Soronto (1903-1947), who had realized 
that, as in Australia, medical services in remote parts of a vast country could 
only be ensured by air and developed the equivalent of the Flying D octor 
Service, the Socorro Medico Aereo.

Marcelo Fitte (1894-1949) studied in Europe, especially with Om bredanne 
and devoted an outstanding talent to scoliosis and poliomyelitis, directing 
the departm ent for infantile paralysis at the Hospital de Ninos for ten years 
and urging that these patients should be treated by orthopaedists from the 
outset. In other fields at the C hildren’s Hospital, the French tradition of 
combining paediatric with orthopaedic surgery was m aintained for many 
years.

Hydatid disease of bone is not rare in Argentina and was docum ented by 
Ivanissevich in 1934s.

Rosario de Santa Fe is the second city of Argentina and a chair of 
orthopaedics was founded there in 1930, first held by M arcos Steinleger. 
Two brothers, Artemio and Lelio Zeno, greatly contributed to developments 
in the city. Artemio fostered the separation of orthopaedics from general 
surgery and the training of younger men. Lelio was m ore inclined to regard 
traum atology as part of general surgery and, in 1931, was invited to plan 
the first Russian institute of traum atology in M oscow in collaboration with 
Professor Sergius Judin, chief of surgery at the Sklyfasowsky Institute. He 
pioneered overhead skeletal traction for elbow fractions in children6 and 
translated Bohler’s book into Spanish.

C ordoba, the ’O xford’ of Argentina, the site of the first university, had as 
professor of surgery in the 1920s Juan Martin Allende. He visited the Rizzoli 
Institute in 1925 and was sufficiently impressed to recommend this new field 
to his brother, Guillermo, who in tu rn  studied under Putti and practised 
orthopaedics exclusively, taking the first chair when it was founded in 1940. 
Allende was a leading figure, especially in training, and in 1947 C ordoba 
founded its own Sociedcul de Ortopedia y Tramatologia.

CUBA

O rthopaedics here is largely identified with Alberto Inclan (1888-1965), and 
Inclan with the early massive use of banked bone grafts '. In fact, the first 
orthopaedic departm ents were started around 1904, by Enrique Porto  at the 
Hospital Nuestra Seiiora de las Mercedes after study under Sayre and 
W hitm an had led him to devote himself to this field, and by Arm ando 
G uerrero. Inclan began under Porto at the Mercedes in 1916 and created 
his own emergency service at the municipal hospital in 1920. In 1925 the 
University of H avana created a chair and appointed Inclan, who returned
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to the Mercedes to build up the first Cuban orthopaedic organization, and 
in 1933 he founded the Revista de Cirugia Ortopedica y Traumatologia, later 
to become the organ of the Sociedad Cubana de Ortopedia y Traumatologia, 
founded in 1944 with Inclan as president. In 1956, the Revista merged with 
the journal of the Latin American O rthopaedic Association. Inclan was a 
dynamic and meticulous worker, a H avana graduate of 1910, who studied 
under W hitm an at the H ospital for Special Surgery in New York in 1911-
13. He wrote over 60 papers, is best know n for his work on refrigerated 
bone and was internationally honoured, but became isolated in the Castro 
years.

URUGUAY

The link with one particular m an is seen again in Uruguay, where the 
protagonist was Jose Luis Bado. Until 1935, orthopaedics was performed 
by general surgeons, whether for children or adults (the two tended to be 
separate, the former related mainly to congenital deformities, skeletal 
tuberculosis and osteomyelitis, the latter to injuries). In the early part of the 
century French influence predom inated and affected the first professor of 
clinical surgery, Alfredo N avarro, appointed in 1897. Because he had been 
taught by Kirmisson in Paris, am ong others, he had a particular interest in 
locom otor disorders and treated them along the lines of the French school. 
As early as 1908, at the C hildren’s H ospital in M ontevideo (Hospital de 
Ninos Pereyra Rosell), two wards with 60 beds were allotted to paediatric 
orthopaedic surgery as an entity with Prudencio de Pena as director (where 
he remained for 30 years). A similar combined departm ent was set up at the 
Hospital Pedro Visca.

Jose Luis Bado (1903-1977) is one of the great figures in Latin American 
orthopaedics. He trained for two years under Putti and on his return was 
designated director of a new departm ent for orthopaedics and traum a at the 
Clinica Quirurgica As Bado says, this was an entry point for P utti’s spirit 
into U ruguay8. Bado was thus the first specialized orthopaedic surgeon, and 
in June 1941 inaugurated the new Instituto Traumatoldgico, built by the 
social security authorities, later to become the Instituto de Ortopedia y de 
Traumatologia. In such a small country, this became the national centre, 
though other services existed for children and a special governm ent institute 
for occupational injuries.

1948 saw the foundation of the Anales de Ortopedia y  Traumatologia de 
Montevideo. Bado became the first professor of orthopaedics in 1951 and 
was a founder-m em ber of the Latin American Society. Bado was not just an 
excellent orthopaedic surgeon and organizer. He devoted imense effort to 
training and he was also an exponent of the philosophy of orthopaedic 
surgery and au thor of a dozen books. Few orthopaedic surgeons think deeply 
about their art; they are too busy getting on with it; but Bado was of the 
right tem peram ent and had been taught by Putti and that was something 
that perm anently influenced a m an’s way of life.



4 6 2 THE H IS TO R Y  OF O R TH O P A E D IC S

CHILE

In Chile the speciality dates only from about 1925. Before then most surgeons 
had been trained in France, so there was the familiar pattern  of a departm ent 
of paediatric/orthopaedic surgery, based on children’s hospitals (Hospital de 
Ninos Roberto del Rio) and the first chair in this combined field was allotted 
in 1929 to Eugenio Diaz Liva (1880-1945), who had been trained under 
Broca, Kirmisson, Calot and M enard. O ther com bined departm ents grew 
up at other children’s hospitals. Liva, the father of Chilean orthopaedics, 
was succeeded by Arnulfo Johow, and the passage of social security legislation 
led to the establishm ent of the Instituto Traumatologico de Santiago in 1937, 
headed by Professor Teodoro Gebauer, who graduated in 1927, trained in 
Europe and then trained large num bers of Chilean traum atologists. Centres 
in other parts of this long straggling country were founded by the social 
insurance authorities. In 1936, Putti visited the country as part of a tour of 
South America and bestowed two scholarships for study at Bologna which 
led to a spread of Italian influence.

BRAZIL

We are told that the medical faculty at Rio de Janeiro petitioned the 
government for an orthopaedic institute in 1841, and that this was not 
granted until 19119. True, a chair in paediatric surgery was founded in 1888, 
held by Candido Barata Ribeiro (1843-1910), who was interested in skeletal 
problems, including the forcible correction of P o tt’s kyphosis. Another 
distinguished orthopaedist, or would-be orthopaedist, was Joaquin Pinto 
Portella (1860-1934), whose travels in Europe in 1888 led him to write an 
account of his impressions with a plea for Brazilian doctors to pay attention 
to this new speciality, ‘so that some might dedicate themselves to  it as 
earnestly and thoroughly as European and American orthopaedists.’ In that 
same year he wrote an article on The Necessity fo r  the Foundation o f  
Orthopaedic Institutes and M aritime Hospitals in Rio de Janeiro which was 
very productive. An orthopaedic departm ent was based at the Santa Casa 
in 1911 and a special Hospital Sao Zacharias created in 1914, with 15 
children’s beds and operating and plaster facilities.

The university at Rio established a chair in paediatric/orthopaedic surgery 
in 1911, held until 1925 by Nascimento Gurgel (1876-1928). This was 
obviously under French influence, one result of which was that the teaching 
institutions had no accom m odation for adults with orthopaedic disorders: 
it was not until 1944 that the combined clinic became the Clmica Ortopedica 
e Traumatologica for children and adults of both sexes. Even in 1911, when 
medical and surgical paediatric chairs were separated, the latter included 
orthopaedics.

In 1925, progress suddenly accelerated when new chairs of paediatric/ortho
paedic surgery were created at three peripheral centres: Sao Paulo, Rezende 
Puech (1884-1939); Recife, Barros Lima; and Bahia, Durral de Gama. At the 
same time, Barbosa Vianna (1890-1946) succeeded Gurgel. The foundations 
of the m odern era were laid in the ensuing 15-20 years. O rthopaedic teaching
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found its place in the medical schools, departm ents were created in many 
hospitals, the Sociedade Brasileira de Ortopedia e Traumatologia was founded 
in 1935, and two journals, the Arquivos Brasilieros de Cirugia e Ortopedia 
and the Revista Brasileira de Ortopedia e Traumatologia.

Puech was an outstanding man, though largely self-taught, and built a 
special orthopaedic hospital of 150 beds, the Pavilhdo Fernardinho Simonsen 
in the grounds of the Santa Casa for children under fifteen. He did much for 
the planning and lustre of orthopaedic hospitals and services in Brazil before 
his early death.

Lima, in Recife, founded the first Brazilian hospital for skeletal tuberculosis, 
the Sanitorio Infantil para Tuberculose Cirurgica and was largely responsible 
for the Arquivos. He helped organize state aid to hospitals but never 
abandoned general surgery and reverted to  a chair in surgery in 1947.

The Sociedade had 22 founder-members and was the first such orthopaedic 
association in Latin America. Its early years were difficult, partly for 
geographic reasons in a vast country, where, as in Australia, developments 
in the several states were largely autonom ous and professional meetings on 
a national scale were difficult before the development of easy air travel. Putti 
addressed its first meeting in Sao Paulo in 1936 -  the first such in Latin 
America -  and encouraged the treatm ent of fractures by orthopaedic surgeons 
in general hospitals. By mid century, the subject was being taught in most 
medical schools.

The best internationally-know n Brazilian orthopaedic surgeon was 
Francisco de Godoy-Moreira. After general surgical training at Sao Paulo 
he studied under Biesalski in Berlin and Putti in Bologna, and when he 
returned in 1934 he founded the Instituto Ortopedico e Clinica de Fraturas. 
In 1940, he succeeded Puech in the chair and two years later became director 
of the 120 bed departm ent in the new Flospital das Clinicas', this was soon 
overwhelmed by work and a magnificent new institute replaced it in 1945. 
G odoy-M oreira was the first Brazilian orthopaedic surgeon to gain true 
international status, and his contributions were very num erous, notably on 
fractures of the neck of the femur treated by osteosynthesis with a lag screw10.

The Pavilhao Fernandinho became the nucleus of another Sao Paulo centre, 
eventually directed after Puech by Domingo Define, who had trained under 
G laessner in Berlin and Putti in Bologna, and as an assistant to Puech 
himself. Define had a strong academic bent and became professor in 
orthopaedics in the new medical school and a profuse author. In Rio, Achilles 
de Araujo succeeded Vianna as professor of orthopaedics and traum atology 
in 1948; but long before that, in 1919, a t the Flospital Sao Zacharias, he had 
performed the first Albee spinal fusion. In 1930 he founded the orthopaedic 
clinic of the Hospital Evangelico; his energies helped create the Sociedade 
and he personally founded the Revista.
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CHAPTER 17

National Histories -  
Russia

In the 18th century, when Peter the G reat was intent on m odernizing Russia, 
he im ported m any western European surgeons, as well as artists and 
engineers. There was always a strong G erm an influence but it is noteworthy 
that English (or Scottish) surgeons were actively engaged in Russia before 
and after Peter’s reign. Thus, the M edical College founded by Catherine the 
G reat in 1763 actually derived from the old Apteka, or Pharm aceutical 
Institute, established by James Frensham  in 1581, and included a M edico- 
Chirurgical Academy. 1799 saw the founding of the St Petersburg M ilitary 
M edical Academy, later to  become the field of activity of N ikolai Pirogov; 
it was established by a Scot, James Wylie, who was its President for 30 years. 
Wylie gained a reputation by am putating both of General M oreau’s legs on 
the battlefield and refraining from am putating the Em peror’s leg; he was 
right both times and saved their lives.

At this time, Russian medicine was largely equivalent to  military medicine 
and not very much of a learned profession; ‘This is not surprising. A society 
com posed of 40 million unlettered slaves, a frivolous aristocracy of about 
250000 playing at soldiers, and two million impoverished civil servants and 
priests, would not lend itself to reflection and experiment. Foreign scholars 
were essential...  although the incoming medical m en ... had to submit to the 
Academy exam ination and had to  promise not to poison the C zar1.’ Wylie 
transform ed the Russian Army medical services and stopped the practice of 
wounded officers taking medical men off the field to look after them, to the 
neglect of the com m on soldier.

Early in the 19th century, five universities had developed medical faculties; 
Moscow (1755), Kiev (1833), K harkov (1805), Kazan (1804) and D orpat 
(1802). In Russia, as elsewhere, traum atology and orthopaedics had to 
develop within the framework of general surgery. If there is a founder of 
m odern Russian surgery, especially in the military and therefore largely 
orthopaedic -  field, it must be Nikolai Ivanovich Pirogov (1810-1881), an 
infant prodigy, trained in Moscow, whose doctoral thesis was on ligation of
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the abdom inal aorta. He worked at D orpat in his early years, became 
professor of surgery there at the age of 26, engaged in anim al experiments 
and wrote on Achilles tenotom y in 18382. In 1841 he moved to the chair of 
clinical surgery at the St Petersburg M ilitary M edical Academy, which he 
occupied for 14 years. There, he was head of a surgical departm ent of 1000 
beds and personally conducted some 12000 autopsies.

In 1851 he published a famous work on topographic anatom y, based on 
sawn sections of frozen cadavers. In the same year, in his book Chirurgische 
Hospital-Klinik, he described a plaster-of-Paris dressing in more or less its 
m odern form and used this or other occlusive dressings extensively in the 
Crim ean W ar in 1854, in which he also aimed at replacing am putation by 
excision wherever possible. He also wrote on Plastic Surgery o f  the Foot and 
his well known am putation just above the ankle, in which the tuberosity of 
the os calcis was brought round and applied to the sawn underside of the 
tibia, rivalled Syme’s am putation at the same site in popularity  throughout 
the world, notably in the American Civil W ar (p. 424). In 1847, interestingly, 
he and Syme had been the first Europeans to use ether anaesthesia, and 
Pirogov used both ether and chloroform extensively in the Caucasian W ar 
and other conflicts as the Russian state expanded. He developed triage on 
the battlefield, classifying the injured into the m ortally wounded, the severely 
wounded who needed immediate operation, the less severe whose operation 
could be postponed to the next day, and the lightly wounded. In 1870, he 
was invited by the Red Cross to inspect conditions during the Franco- 
Prussian War.

According to  M atthies, K G ibentahl was the first in Russia, and possibly 
anywhere, to use plaster for immobilizing fractures of the limbs, in 1815, and 
also elaborated num erous operations on the locom otor system. M atthies 
also tells us that E O M ukhin, in 1806, published a book entitled The ABC  
Book o f  Osteocorrection. In 1839,1 V Rklitsky was performing subperiosteal 
resection of the bone. In the 1830s, R Chernosvitov devised hinge-splint 
prostheses for the lower limbs. O ther Russian developments during the 19th 
century included work on the microscopy of bone regeneration (I A 
Bredikhin), subperiosteal am putation (S F Feiktisov 1863), osteoplastic 
procedures in animals (N P Nikolsky 1870) and osteosynthesis (I I Nasilov 
1875). In 1893, roughly the contem porary of H ansm ann in Germ any, 
Lam botte in Belgium and Lane in England, V I Kuzmin was performing 
osteosynthesis with nickel pins. The whole of the development of Russian 
traum atology and orthopaedics was greatly influenced by the work of 
such western European surgeons as Kocher, Konig, Langenbeck, Hoffa in 
G erm any and A ustria as well as Farabeuf and D upuytren in France. Thus, 
in 1865, Berend in Berlin was invited to provide an ‘orthopaedic teaching 
system’ for the University of Kiev and produced for this an atlas with a 
hundred photographs of various aspects of orthopaedic disease and treatm ent, 
together with examples of splints and appliances3.

We may also recall that the terrible experiences of N apoleon’s Russian 
campaign resulted in hitherto unparalleled expertise in traum atology. Larrey, 
as senior surgeon to the Grande Armee, during the retreat across the Beresina, 
did 234 am putations for frostbite in a single night; and it was before sleeping
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that he wrote in his diary the pregnant words, ‘The muscles left in the stump 
should be used for the movements of an artificial hand’, words that germinated 
irf  the minds ot Vanghetti and Sauerbruch and others"and prom oted them 
to conceive and, in the first world war, actually to  perform, the first kineplastic 
procedures on am putation  stumps.

T raum atology and orthopaedics have never really been regarded as 
separate disciplines in Russia but as part of a whole. The emergence of this 
unified discipline from within the confines of general surgery was m arked by 
the establishment, by G  I Turner, of the first orthopaedic departm ent at the 
Petersburg M edico-Surgical Academy in 1900. Henry T urner (in the angli
cized form) became professor of orthopaedics at the M ilitary Academy of 
Medicine, was a well-known figure on the international orthopaedic scene, 
and retained his post after the 1917 Revolution and his com pletion of 50 
years’ service was officially celebrated. Two other centres were set up before 
1917; the O rthopaedic Institute of R R Vreden in Petersburg in 1906 and 
the M edico-M echanical Institute in K harkov by K F Bergner, M I Sitenko 
and N  P N ovachanko. These were the foundations of the Russian school, 
which did not really develop fully until after the Revolution.

The first world war and the Revolution resulted in so m any wounded 
(Pirogov had defined war as a ‘traum atic epidemic’) that the new Soviet 
governm ent had to set up institutes in a num ber of cities. These included 
one in K azan in 1918, now the K azan Research Institute of Traum atology 
and O rthopaedics; the All-Ukraine State O rthopaedic Institute in 1919, now 
the Kiev Research Institute of O rthopaedics; and the Sverdlovsk Institute in 
1931. In 1921, a t Lenin’s initiative, a Therapeutic and O rthopaedic Institute 
was set up in M oscow which became w hat is now the Central Institute of 
T raum atology and O rthopaedics named after N N Priorov (1885-1961), and 
this has since led the field in Russian traum atology and orthopaedics. M any 
famous surgeons have trained or worked there: Priorov himself, V D  Chaklin, 
V A Chernevsky, T P Vinogradova, A E Rauer, F  M K hitrov and V N 
Blokhin am ong them. This Institute engages in training and treatm ent, 
coordinates research, and supervises the national provision of equipm ent 
and appliances.

Vasily Dmietrievich Chaklin (1892-1976) is a fairly representative figure 
of this period. A K harkov graduate, he became head of the Sverdlovsk 
Institute of O rthopaedics and Traum atology in 1931 and was director of the 
M oscow Prosthetic Research Institute between 1944 and 1948. In 1949 he 
was appointed director of the M oscow O rthopaedic H ospital and of the 
Children’s O rthopaedic Clinic within the C entral Institute of Traum atology 
and Orthopaedics. Here, he worked on problems of tissue compatibility, 
combined autogenous with heterogeneous bone-grafting and wrote exten
sively on scoliosis. Chaklin was a warm and great man, with many 
international contacts.

After W orld W ar II, institutes of traum atology and orthopaedics were 
established in Riga, Minsk, Donetsk, Tbilisi, Yerevan, Baku, Tashkent, 
Novosibirsk, Kurgan, Irkutsk, Prokopiev, Saratov and G orky. As of now, 
there are some 20 such institutes in Russia, and there are some 97 departm ents 
at medical and training institutes and universities. The separation of
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orthopaedics from general surgery seems to  have been less traum atic in 
Russia than  in other countries, An orthopaedic section was established at 
the XVII Russian Surgical Congress in 1925, time was allotted to orthopaedic 
presentations, and the first Soviet Society of T raum atologists and O rthopae
dists was set up in Leningrad in 1926. In 1963, all the local societies were 
am algam ated into the All-Union Scientific Society of Traum atologists and 
O rthopaedists, whose first national congress was held in M oscow in the 
same year.

The largest relevant periodical is the m onthly Orthopaedics, Traumatology 
and Prosthetics, founded by Sitenko in K harkov in 1927. There are also 
orthopaedic reports within such surgical journals as Vestnik khirurgii im. I
I  Grekova, Khirurgiya, Klinichskaya, the Kazansky M editsinsky Zhurnal 
and others, while the M oscow Institute publishes Current Problems o f  
Traumatology and Orthopaedics twice a year.

Russian work in this field has been m arked by a spirit of innovation 
and by the free adaptation  of engineering techniques. Sivash’s integral 
endoprosthesis for the hip-joint was introduced in 1956 and endoprosthetics 
for fractures (mainly of the hip) and tum ours has flourished. At the same 
time, indeed much earlier, there has been a particularly Russian interest in 
massive hom ografts of bone, jo in ts and half-joints (see p. 552), extending 
back even to before W orld W ar I. The M oscow Central Institute established 
laboratories for low tem perature tissue preservation shortly after W orld W ar
II and reports on jo in t transplantation  by Volkov and Immamaliev appeared 
in the W est in the 1960s4-6, though the first Russian papers in this field date 
as far back as 1913 and 1914. The Russians were largely pioneers in the 
storage of massive cadaver bone or osteoarticular grafts at very low 
tem peratures.

We m ust also recall the various forms of com pression-distraction appli
ances, notably tha t of Ilizarov, which have helped so m uch in problems of 
bone lengthening and shortening, sometimes with the aid of fully implanted 
devices.
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CHAPTER 18

National Histories -  
China

In m odern China the development of orthopaedic surgery was much 
influenced by the Japanese occupation before and during W orld W ar II. 
There were also American associations; because of the activities of medical 
missions, the American funding of Chinese institutes and the training of 
postgraduates in the USA. Chinese orthopaedics, interrupted by invasion 
and war, underwent a vast expansion after 1949, especially in the cities and 
in industry and is m arked by an integration of traditional Chinese medicine 
with W estern practice. Before 1960, the bulk of the work related to bone 
and jo in t tuberculosis. An O rthopaedic Society was founded in 1980 and the 
Chinese Journal of O rthopaedics in the same year. There is also now a 
Journal of M icrosurgery, a bone tum our registry, a Chinese H and Club and 
a Chinese Bioengineering Society.

Two men are regarded as the main founders of m odern orthopaedic 
surgery. Chi-Mao Meng (1897-1980) was a Beijing graduate of 1920 and an 
M D of Rush M edical College in Chicago in 1925. At various times before 
the second world war he worked under Sm ith-Petersen in Boston, with 
Steindler in Iowa and in Italy and Austria. He became associate professor 
of orthopaedics at Beijing University M edical College, was a founder-m em ber 
of the O rthopaedic G roup in 1931, was an energetic and capable clinician 
and heavily engaged with traum a, especially during the K orean W ar. He 
used the M cM urray osteotom y for fresh femoral neck injuries (because there 
were no Sm ith-Petersen pins). He devised an ingenious abduction osteotom y 
of the upper femur for old unreduced congenital hip dislocation in adults; 
the division was intertrochanteric, the upper fragment was curetted to create 
a cavity, and the superolateral apex of the m ain fragment was abducted and 
impacted into this cavity and fixed by screws. He used the patella as a central 
bone-peg in arthrodesis of the knee and treated chronically infected gunshot 
wounds of the elbow by excision through a split triceps incision. He founded 
the division of hand surgery at the Beijing Chi-Shin-Tan Hospital.

Hsien-Chi Fang (1906-1968) obtained his M D  at the Beijing Medical
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College in 1933, was an orthopaedic resident in Boston in 1938, and became 
assistant professor of orthopaedics at the Beijing University Medical College. 
This was closed by the Japanese in 1942, so he moved to Tianjin and founded 
the Tianjin O rthopaedic Hospital, where he trained orthopaedists even 
during the occupation. He cared for K orean W ar casualties and organized 
orthopaedic training in the new China, expecting his trainees to develop 
services in their own regions. He used to say, ‘A good surgeon is a physician 
who wields a scalpel with dexterity’, which is equivalent to T ro tter’s ‘A 
surgeon is a physician who uses his hands’. He concentrated on the extirpation 
of the local skeletal tuberculous focus, aiming at recovery with movement 
after a year rather than several years of im m obilization ending in probable 
ankylosis1. In over 3000 cases, his cure-rate exceeded 90 per cent. He 
internally fixed fractures, often dispensing with plaster. He also integrated 
traditional methods, replacing open fixation often by m anipulative reduction 
with traction and with wooden splints and paper pressure pads over the 
shafts of the bones only, leaving the join ts above and below free for early 
movement and muscle contraction. Thus, the femur was treated by tibial pin 
traction plus splints and pads applied to the thigh only, while for forearm 
fractures splints and pads were applied between the bones to tauten the 
interosseous m em brane and so m aintain reduction, a m ethod known to the 
ancient Egyptians.

A day that deserves to  be m arked with a white stone is 2nd January 1963, 
when a machinist, W ang Toun-Po, aged 27, severed his right forearm an 
inch above the wrist. He was operated on an hour later; the radius was 
plated and screwed and the vessels repaired, taking seven and a half hours2. 
This, the first ever reim plantation of a hand severed above the wrist, was a 
complete success. Although severe swelling required decompression incision 
on the dorsum , the ultim ate functional result was excellent and he was able 
to return to work, write and play table tennis. Between 1963 and 1983 there 
were 1131 reim plantations of limbs and 2604 of digits in China, with success 
rates of 83.9 per cent and 76.5 per cent respectively. The work had to be 
organized locally because of problem s of transport over a distance, and later 
m icrosurgery became available. The problem of the preoperative duration 
of ischaemia was reduced by cold storage of the part, and reim plantation of 
a limb was successful in one case after 36 hours. Such late cases tended to 
have problems of swelling and toxic absorption which m ight be fatal; here, 
hyperbaric oxygen proved helpful. (The Chinese example was soon followed 
in the West; but it should be noted that it has been claimed tha t the first 
successful arm reim plantation was in fact performed by M alt and M cK hann 
in Boston in 19623.)

Yan-Qing Ye (b. 1906) pioneered m odern Chinese orthopaedic surgery after 
the 1930s. A graduate of Q i-Lu University M edical School in 1930, he did 
research in Shanghai, obtained the M C h O rth  diplom a at Liverpool in 1935 
under M cM urray, and became a m ember of the Chinese O rthopaedic G roup 
in 1937. He was involved in treatm ent in the 1937 Japanese invasion and 
became chief of general surgery and orthopaedics at the Lester Chinese 
H ospital. To this, in 1939, was added work at the M arshall-Jackson 
Polyclinic. In 1940 he became professor of orthopaedic surgery at the
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Shanghai W om en’s Medical College, and in 1943 associate professor at the 
St John’s University School of Medicine. In the new China of 1958 he became 
Vice-Director of the newly-formed Shanghai Institute of Traum atology and 
O rthopaedics and, in later years, chairm an of the Chinese O rthopaedic 
Association and Vice-Editor of the orthopaedic section of the Chinese 
Medical Encyclopaedia.

Y an-Qing Ye began nailing fractured hips in 1940 and Kiintscher nailing 
in the 1950s. He devoted much attention to fracture-dislocations of the spine 
with cord injury, using immediate open reduction and fusion without, as a 
rule, laminectomy. He treated skeletal tuberculosis conservatively before the 
arrival of chem otherapy, and afterwards by radical local excision, lateral 
rachotom y and synovectomy. He was interested in traditional Chinese 
medicine, especially m anipulation, transm itted -  he thought -  to Europe by 
the M ongols, and applied it to m odern use. He also did basic research on 
bone m etabolism and m icrostructure and, at 80, was still D irector of the 
Shanghai Institute.
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CHAPTER 19

National Histories -  
Japan

The first departm ent of orthopaedic surgery in Japan  was founded in 1906, 
at the University of Tokyo, the second, in Kyoto, soon after. The Japanese 
O rthopaedic Association was founded in 1926. Before W orld W ar II, the 
predom inant foreign influence had been Germ an; afterwards it was American. 
At the 56th annual meeting of the Association in 1983 there were over 10000 
members, but only half of these were certified specialists.

In 1927, Hayashi anticipated von Rosen in stressing the im portance of the 
earliest diagnosis in congenital dislocation of the h ip 1. The reim plantation 
of severed limbs and digits using m icrosurgery has been an im portant field2, 
as has hand surgery, pioneered at Jyushu University by J innaka3,4 and by 
M izuno5, professor of orthopaedics at Osaka. A bone tum our registry was 
founded for western Japan  by Amako in 1954 and later extended to the rest 
of the country.

Truly country-specific disorders are very rare, but Japan  does seem to 
have a near-m onopoly of ossification of the posterior longitudinal ligament 
of the spine as an inherited condition that may cause cord dam age6.

We have noted elsewhere (p. 572) the great Japanese contributions to 
arthroscopy of the knee. In 1918, Kenji Takanagi used a cystoscope in 
cadaver knees and devised an arthroscope. In 1957, Masaki Watanabe 
produced his ‘N o z i  a rtnroscope and published an Atlas of A rthoscopy'. 
In fact, W atanabe’s work had been stim ulated by Kenji Takanagi (1888— 
1963), professor at Tokyo University, who m ust be accorded priority in this 
field. Takanagi had been spurred on by the poor results of arthrography 
and reported his first results at the 64th meeting of the Japanese O rthopaedic 
Association in 1932 and later used in tra-articular cinem atography8,9. He 
was the original designer of the instrum ent, but W atanabe im proved it and 
took colour pictures and produced the Atlas. Takanagi went on to use the 
instrum ent for other jo in ts and also for myeloscopy (in spina bifida). 
W atanabe was doing arthroscopic meniscectomies as earlv as 1962. We 
should aIso_reier to takanag i s pupil Isahusu Miki (1904-1966) who became
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professor of orthopaedics in Tokyo in 1944 and m ade innum erable contri
butions, including early clinical electrom yography and the m anagem ent of 
osteoclastoma.

REFERENCES

1. Hayashi, K. (1927). Congenital dislocation of the hip. J . Jap. Orthop. Assoc., 2, 13
2. Tam ai, S. (1984). Clin. Orthop., 184, 24
3. Jinnaka, S. (1940). Orthopedic Surgery. (Tokyo)
4. Jinnaka, S. (1941). Orthopedic Operations
5. M izuno, S. (1970). Short Lectures on Orthopedic Surgery. (Tokyo)
6. Tsuyam a, N. (1984). O ssification of the posterior longitudinal ligam ent of the 

spine. Clin. Orthop., 184, 71
7. W atanabe, M., Tekeda,S. and Ikeuchi, H. (1979). Atlas o f  Arthroscopy. 3rd edn. 

(Tokyo, Igatu-Shoin)
8. Takanagi. K (1932). J. Jap. Orthop. Assoc., 7, 241
9. Takanagi, K. (1939). Arthroscope. J. Jap. Orthop. Assoc., 14, 359



CHAPTER 20

SICOT

On 25th N ovem ber 1913, Robert W Lovett wrote from Boston to Hans 
Spitzy in Vienna and Vittorio Putti in Bologna saying that the existence of 
international societies in other fields of medicine justified the need for an 
international orthopaedic association, and one with its own journal. This 
was not the first word on the subject for the three had evidently already 
constituted themselves as an ad hoc executive committee.

Further letters were exchanged but the correspondence was brought to a 
halt by the events of July 1914. The idea was resurrected in 1923 and then 
laid aside again when Lovett died the following year. In  1929, Putti was in 
London at a jo in t congress of the American and British organizations and 
mentioned the m atter to Fred Albee. Albee was never a man for wasting 
time; the society was founded at a meeting in Paris on 10th O ctober of the 
same year and its first Congress was held, also in Paris, in O ctober of 1930.

Albee had written to the m ost eminent orthopaedists throughout the 
world, meeting with general enthusiasm except from the British -  Robert 
Jones, Rowley Bristow and H arry P latt -  who dragged their feet. Despite 
these delaying tactics, a founding meeting was held a t the Hotel Crillon, 
attended by the following: Philip Erlacher and Hans Spitzy (Austria); Jean 
Delchef (in spirit, he was laid up with gout!), Paul L orthioir and Adolphe 
Maffei (Belgium); Ram on San Ricart (Spain); Fred Albee, William Baer and 
Henry Meyerding (USA); Louis O m bredanne, Louis Rocher and Etienne 
Sorel (France); Thom as Fairbank (UK); Riccardo Galeazzi and Vittorio 
Putti (Italy); M urk Jansen (Netherlands); Patrik  H aglund and Henning 
W aldenstrom  (Sweden); Alfred M achard (Switzerland); Jean Jiano (Rumania); 
and Jan Zahradnicek (Czechoslovakia).*

*This list is from the official history: SICO T, 50 years o f achievement, E Van der Elst, 
Ed., Springer-International 1978. However, F airbank, who was there, states that 
Lange and Biesalski of G erm any, and  N ove-Josserand of Lyons, were also present.
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Albee and Putti pushed the m atter through, despite the reasoned objections 
of the British; that there were too many similar associations already, that 
younger men would be excluded (for membership was to be limited to 100), 
that multiple nationalities would make useful discussion impossible. Putti 
joked about England’s ‘splendid isolation’ and Albee noted, ‘Everyone in 
favour but the English.’ Yet, despite Albee’s m ajor part, he never held a 
m ajor position in the new society,* which was initially called the Societe 
Internationale de Chirurgie Orthopedique (SICO). There m ust have been a 
good deal of m agnanim ity around, for the unanim ous choice for president 
was Sir Robert Jones, who had led the opposition; but, after all, he was the 
most eminent orthopaedic surgeon in the world at that time.

It was not until the Third Congress, at Bologna in 1935, that Putti, 
against the opposition of the G erm an members, succeeded in adding et de 
Traumatologie to the title of the society, henceforward SICOT. (In some 
countries general surgeons obstinately refused to let go their control of 
traum atology; this was why the G erm ans were against its inclusion, which 
they feared as a bar to true orthopaedic independence.**)

After 1929 the Society has held a congress in different capitals every three 
years in times of peace. Though Albee had urged the production of a journal 
from the outset, the society initially published only the reports of its 
congresses, though this itself was a very considerable undertaking m anaged 
by Delchef, Secretary-General and m ainstay of SICO T for a quarter of a 
century. ‘But for him,’ said Bryan M cFarland of Liverpool, ‘the Society 
might well have died.’ Then, in January  1977, International Orthopaedics 
made its appearance, and was to be issued several times a year. The main 
credit for this was due to Robert Merle d’Aubigne of Paris.

O f course, recent decades have seen the origin o f ‘superspecialized’ societies, 
concerned with regional problem s -  the lum bar spine, the hip, the hand and 
so on. There is also the relatively new Societe International de Recherche 
Orthopedique et de Traumatologie (SIROT), World Orthopaedic Concern 
(WOC) concerned with problems of the Third W orld, and the jo in t organiz
ation of the English-speaking orthopaedists of the world.

*Partly, o r mainly, because Baer had attended this meeting specifically to  prevent 
Albee from holding m ajor office; he knew his man!

**The G erm an delegation had originally been in favour bu t changed its opinion 
overnight as the result of a direct instruction from Hitler, probably at the instigation 
of the general surgeons.
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CHAPTER 21

Amputations and Prostheses

Am putation, however and why ever achieved, is a very ancient phenom enon 
that goes back to prehistory, for neolithic m an is know n to have survived 
am putation, almost certainly traum atic, ritualistic or punitive, rather than 
therapeutic.* Fingers are sometimes missing from the im prints of hands 
made on cave-walls. A m putation is not m entioned in the O ld Testam ent or 
in the Egyptian medical papyri; but the Babylonian code of H am m urabi, of 
about 1700 BC, inscribed on the famous Black Stone, now in the Louvre, 
specifies that if the physician, operating with a bronze lancet, causes the 
death or loss of sight of a lord, the physician’s hand is to  be cut off; and the 
same penalty applied to a brander who cut off a slave-mark w ithout the 
owner’s consent.

Punitive am putation of the hand has been part of the Islamic code to the 
present time, but is far from having been specific to Islam. In 1579, on a 
stage set up in the m arket-place a t W estminster, John Stubbs, a religious 
writer, and William Page, his publisher, ‘had their right hands cut off by the 
blow of the butcher’s knife with a mallet struck through their wrists’, for 
having produced a pam phlet criticizing Queen Elizabeth’s m arital ambitions. 
‘Stubbs, so soon as his right hand was cut off, put off his hat with the left 
and cried aloud, ‘G od save the Queen!”

It is probable that the artificial limbs that have been found with mummies 
having congenital or traum atic absence of limbs were purely cosmetic and 
never used in life. There is an account by H erodotus of one Hegesistratus, 
a prophet condem ned to death in Sparta in 484 BC, who am putated his own 
tethered foot to escape and, when recaptured, had m anaged to acquire a

*There is one o ther type of am putation , for which it is difficult to coin an adjective, 
and of which there is only one example: the Red H and of U lster. In  a fam ous (and 
legendary) boat race between an O ’Neill and a M cD onnell, the O ’Neill, to  save the 
race, cut off his own hand and threw  it ahead of both  boats to  the winning post.
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wooden one. There is m ention of artificial limbs for kings and queens in 
Irish and H indu legend, but these replaced limbs lost in battle.

Certainly, therapeutic am putation for disease of the hand or foot is 
m entioned in P la to ’s Symposium  of 385 BC as a m atter of course, but the 
earliest clinical description of deliberate am putation  is that by H ippocrates 
in De Articulis, for vascular gangrene, performed through the ischaemic 
tissue, the wound left open to heal by granulation. H ippocrates also describes 
disarticulation at the knee, and he refers to the use of cautery for haemostasis, 
and this was continued for centuries until quite recent historical times, and 
is often mentioned by famous surgeons discussed elsewhere in this book; 
Galen, Avicenna, Albucasis, Salicet, Guy de Chauliac.

In early times, the main risks were shock, haem orrhage and sepsis, and 
am putations of the thigh or upper arm  were usually fatal; but, to offer some 
perspective, let us recall that an elective operation on a toe at the Bellevue 
H ospital in New York in the 1870s could have the same outcom e (p. 437). 
In pre-anaesthetic days, am putation was always a brutal torm ent; but that 
was a fact of life, a m an like Josiah W edgwood in the 18th century in England 
could ask for a swollen troublesom e limb to be cut off.

Cautery was often useless for large vessels, and though Celsus in the first 
century AD used ligatures, as did others after him, it is not clear that this 
was actually for am putations. (Celsus, incidentally, removed gangrenous 
limbs through the nearest viable tissue, dividing the bone higher than the 
soft tissues, which were allowed to  fall together.) Ambroise Pare’s introduction 
of the ligature in am putations in 1529 was therefore really a reintroduction, 
at a time when gunpowder was causing violent injuries for which am putation 
had to  be routine treatm ent. As to the level of section, Pare wrote, ‘Art bids 
to take hold of the quicke, and to cut off the m em ber in the sound flesh; but 
the same art wisheth us to  preserve whole tha t which is sound, as much as 
in us lies...  for unless you take hold of the quicke flesh in the am putation, 
or if you leave any putrefaction, you profit nothing by am putation, for it 
will creepe and spread over the rest of the b o d y .. .  wherefore you shall cut 
off as little as tha t which is sound as you possibly can: yet so tha t you rather 
cut away that which is quicke, than leave behind anything tha t is perished1.’

The invention of the tourniquet is sometimes ascribed to figures such as 
Botallus or Fabricius H ildanus ab A quapendente in the 16th century, but 
Pare deliberately used a thick ligature or fillet round the root of the limb, 
‘to prohibit the fluxe of blood by pressure and shutting up the nerves and 
arteries’. It also dulled the sense of the part. His recom m ended level of below- 
knee am putation was ‘some five fingers’ breadths under the knee’, to permit 
a better artificial limb, equivalent to the m odern hand’s breadth below the 
tibial tuberosity which gives a five-inch stump. Pare says he had learned 
from Galen how to bind up the vessels. At first, he always had the 
conventional hot irons and cauteries in readiness, ‘until at length, confirmed 
by happy experience... I bid eternally adieu to all of these.’ He saw no reason 
to bow to tradition  or authority  in this, ‘Let no man say to us, that the 
Ancients have always done thus.’ He treated phantom  pains with strongly 
irritant ointm ent applied to  the back.

The tourniquet has also been ascribed to  M orel, in 1674, at the siege of
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Besan?on, and to  Petit in 1718, but it was Esm arch’s rubber bandage of 
1873 that made am putation, and bloodless operations in general, really 
practicable and safe, so much so that in 1908 Schulthess, of Zurich, referred 
to it as a precious gift from the G erm an Empire to hum anity2. Esmarch is 
dealt with elsewhere (p. 199), and here we need only repeat his dates (1823- 
1908), that he was an assistant to Langenbeck, a military surgeon in the 
various Prussian wars of his century, and in 1873 described his technique of 
preoperative exsanguination with an elastic rubber bandage followed by a 
rubber tourniquet. This meant that one could ‘operate precisely as in the 
dead subject’, reducing blood loss and facilitating inspection of diseased 
areas. Ele noted the possibility that the firm strapping of a limb for any 
considerable period might be followed by dangerous circulatory disturbance 
in the part, and that infected limbs should not be exsanguinated3.

The first reputed successful above-knee am putation  is said to have been 
done by William Clowes in 1588, but Pare, in his Oeuvres in 1575, figures 
an above-knee prosthesis and had done the first elbow disarticulation in 
1536. H aem orrhage was always a problem, though John H unter pointed out 
in 1786 that, in m ost cases, shock, vasospasm and clotting would put an end 
to bleeding before it proved fatal. The various styptics used -  oil of turpentine, 
alum, vitriol, though intended to control bleeding, had their main virtue, if 
any, in antisepsis. Boiling oil. and Pare’s discovery that it was unnecessary, 
we refer to elsewhere.

All the early am putations were circular. Pare used adhesive strips to 
approxim ate the wound edges, as did von G ersdorff (1455-1517), who also 
used anim al bladders to cover the stump, but in 1679, Yonge and Lowdham 
introduced the use of flaps for easier closure, often postponed to  prevent a 
haem atom a. Liston in the 19th century used cold water compresses, followed 
by closure with adhesive tape, bu t prim ary closure was always hazardous, 
and even in the mid 19th century some still considered it good practice to 
leave the wound open to granulate. Speed was of the essence in preanaesthetic 
days. Assistants restrained the patient, who was given analgesic drugs, rum 
or brandy, or, in the USA, may have had a very black cigar stuck in his 
rectum. A surgeon should be able to  remove a thigh in 30 seconds and 
complete the operation in three minutes. ‘Time me, gentlemen!’ the operator 
used to say to the watching students.

O f course, the m ortality until the m idcentury was formidable, estimated 
by M algaigne in 1842 as 62 per cent for thigh am putations in the Paris 
hospitals, while Pirogoff lam ented the lack of survivors in the Crim ean War. 
Then there was the habitual dirtiness of surgeons, with their old, filthy, 
blood-encrusted garments. Even in the 1870s, Bigelow and his assistants at 
the M assachusetts G eneral H ospital had their sutures stuck on their lapels, 
even held them in their m ouths (see also p. 437). Some surgeons did have 
good results; M onro, in 1752, in Edinburgh, reported 99 am putations with 
only eight deaths, and Alanson in Liverpool had 35 cases in 1782 w ithout a 
single death.

We note elsewhere that am putation on the battlefield was alm ost routine 
for severe sabre or gunshot wounds up to the American Civil W ar, when 
voices were raised in favour of conservatism (p. 424). The first successful
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am putation at the shoulder is believed to  be that by a Bostonian, John 
W arren, in 1781, and Dom inique-Jean Larrey, N apoleon’s surgeon-in-chief, 
often am putated at both hip and shoulder and sometimes, as after the Battle 
of the Beresina, removed over 200 limbs at one session. According to Bick, 
N orm an Kirk states that Larrey performed eleven shoulder disarticulations 
in 24 hours at one stage of the 1812 campaign, with nine complete recoveries. 
In 1806, successful am putation  at the hip-joint was performed by one W alter 
Brashear, of Kentucky, but H erm an Melville, in his novel Whitejacket, 
portrays the much m ore sinister outcom e of a similar procedure performed 
by an American naval surgeon. All the famous military surgeons -  G uthrie 
on the British side against N apoleon, Pirogoff in the Crimea -  were 
formidable am putationists. They had to be. M any types of am putation of 
the foot were developed by, am ong others, Lisfranc, Hey, C hopart, Pirogoff 
and Syme. The two last were both popular in the American Civil W ar (p. 
424) and the Syme had an interesting history of regained popularity in W orld 
W ar I (p. 368), but on the western rather than the eastern side of the Atlantic.

We have said tha t early am putations were of guillotine or circular nature, 
as they had been with Pare, though some surgeons saw tha t the deeper layers 
should be divided at successively higher levels. Flaps were introduced by, 
am ong others, Verduin in Am sterdam  in 1696 and by various French 
surgeons in the early 18th century. Liston, in 1837 in England, put the flap 
operation in fairly m odern form as we now know it, on the map, at much 
the same time that M algaigne, in Paris, designed the racquet incision. 
Possibly the earliest description of a through-knee am putation is that of 
N athan  Smith in the USA in 18254, and Velpeau reported a series of such 
procedures which he considered provided end-bearing stum ps5. In 1857, 
G ritti6 described a section through the femoral condyles in which the patella 
(freshened) was applied to the raw surface to give an end-bearing stump, 
modified in England by Stokes in 18707 to  give the G ritti-S tokes am putation, 
but one that has never been very popular with limb-manufacturers.

The last century has seen discussion, cooperation and a certain am ount 
of controversy, between surgeons and artificial limb-makers as to  the 
optim um  sites for am putation. It has not always been easy to integrate the 
views of both parties; the surgeons have had a natural preference for the 
longest length of stump; the limb-makers pointed out that shorter stumps 
made it possible to m ore easily incorporate useful artificial joints within the 
new limb.

The earliest surviving prosthesis, possibly Etruscan, was discovered at 
Capri in 1858; it was made of bronze and wood for a thigh am putation  and 
was unfortunately lost in the bom bing of the H unterian Collection at the 
Royal College of Surgeons of England during W orld W ar II. W ooden peg- 
legs have been know n from very early times, were described by Pare for 
knee disarticulation, and are well designated by Vitali et al. as ‘the prostheses 
of the peasants and the poor.’

The medieval rich, the Ritter or knights, got their arm ourers to produce 
prostheses suited to their arm our, often functional, always decorative; these 
differed from those m ore habitually afoot; a horsem an might have a limb 
with a rigid semiflexed knee for riding astride, but this was of iron and heavy,
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while the cheaper wooden limb of the foot-soldier tended to be more 
functional, articulated and lighter. Verduin, in 1696, constructed what may 
have been the first above-knee limb, with a leather socket and thigh corset 
and hinged side-steels.

A famous historical prosthesis was the ‘iron hand’ of G dtz von Berlichingen 
(1480-1562), a renowed G erm an freebooter, rom anticized by Goethe, and 
useful in peace and war. It replaced a right hand lost at the siege of Landshut 
in 1509; the first crude model G otz called his ‘claw’, but it was followed by 
an elegant articulated model with fingers tha t could be flexed passively and 
with ratchet locking. In myth, there had been the iron leg of Queen Vishpla, 
m entioned in the Rig Veda, fitted after she had lost her limb in battle to 
enable her to fight on; likewise the Silver H and of the Irish King N uadhat 
assigned to around 500 BC.

To return to fact, Pliny tells us that M arius Sergius also lost his right 
hand, in the Second Punic W ar of 218-202 BC, and wore an iron hand. The 
G erm an Alt-Ruppin hand, dating to around 1400 AD, was also iron, with 
a fixed opposed thum b, flexible fingers with ratchet locking and a mobile 
wrist. All these hands were heavy and had to  be operated by the o ther hand, 
and the ordinary w orking tool for m any centuries was the m ore useful, if 
repulsive, hook.

As for legs, the Prince of H om burg (1633-1708) had his right leg blown 
off fighting for the Swedes at the siege of Copenhagen; it was left dangling 
by a single tendon, which he severed himself. He was supplied with an 
artificial limb a metre long, weighing 5 kg and composed of two wooden 
sheaths, held together by bone-glue and two wooden dowels. There were 
anatom ically placed m etarsophalangeal and ankle joints, and a spring to

Figure 207 The ‘iron hand’ of G otz von Berlichingen
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Figure 208 The ‘silver leg’ of the Prince of H om burg

hold the foot at 15° flexion. This -  rather, three like it -  he wore for the 50 
years after his injury during m any campaigns; it is often, wrongly, called the 
Silver Leg. It is the oldest known prosthesis to usefully combine different 
m aterials and, with a mechanism to replace the calf muscles and to give a 
norm al roll to the foot, it is w ithout parallel in the 18th and 19th centuries.

A round 1800, James Pott, a London mechanic, constructed an ingenious 
leg prosthesis with artificial tendons for the knee and ankle, later to be 
known as the Anglesey limb because P o tt was patronized by the M arquis 
of Anglesey after W aterloo.

From  early in the 19th century, the idea developed of using the remaining 
healthy muscles to activate a prosthesis; it haunted, am ong others, Larrey, 
probably because of the m ountains of arms and legs he had had to am putate 
for N apoleon’s Grande Armee. Originally, this concept was simple and 
unam bitious. In 1818, a Berlin dentist, Peter Bailly, used the shoulder-girdle 
muscles to  activate a below-elbow prosthesis, and this principle was extended 
by others to produce elbow flexion, while the precursor of the present-day 
shoulder harness was devised by de Beaufort in 1867. However, in the
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Abyssinian campaigns of the late 19th century a num ber of Italian soldiers 
had their hands cut off by tribesmen, and Vanghetti9 formed the concept of 
utilizing the muscles remaining about the stum p to act as m otors for the 
prosthesis (see p. 651). He seems himself to have remained a theorist, but he 
did persuade a colleague, Ceci, to  attem pt some of these ‘cinematic’ or 
‘kineplastic’ procedures just before the turn  of the century and they were 
much discussed around 190010. G aleazzi11 took an interest before the first 
world war, which inevitably reawakened interest. It was worked on by 
P u tti12 in Italy, but more notably by Sauerbruch13 in G erm any, who 
reported on 1500 cases in 1920. The actual techniques were varied. The 
simplest m ethod was to construct skin-lined tunnels through the muscles, 
which activated rods traversing the tunnels and connected to cords, levers 
and pulleys activating the hinged joints of prostheses or other mechanical 
devices useful at work or at home. Further steps were taken by Bosch-Arana 
in the Argentine in 1918-201415 and by Kessler in the USA a little la te r16. 
The Krukenberg, or ‘chopstick’ forearm, constructed by splitting the limb 
longitudinally and skin-grafting the cleft, took a different path  since nothing 
but living tissue was required to  effect grasp. However, despite the energetic 
efforts of a few, enthusiasm  for any of these procedures always remained 
essentially local; patients did not much like the look of their redevised 
stumps, or like others to look at them.

Erth, Dederich and others in G erm any, in the 1950s, used ‘myodesis’ to 
attach muscles to bone. M uch research was done after W orld W ar II on 
various types of powered, mainly upper limb, prostheses; and the Russians, 
around 1960, were the first to produce a useful myoelectrically controlled 
hand. All such work, of course, gained enorm ous impetus from the thalido
mide tragedy17"19.

In the USA, an enorm ous effort was invested in the development of better 
artificial limbs after W orld W ar II, an effort originating, at least in part, 
from the appointm ent of M ajor-G eneral N orm an T K irk as Surgeon General 
of the Army in 1943, for K irk had been closely concerned with am putations 
in the first world war, had w ritten on the subject in standard  works, and 
issued directives on am putation in forward areas in W orld W ar II. It was 
Kirk, in 1943, who laid down that a modified guillotine am putation  was to 
be performed as distally as possible, but with the soft tissues cut at successively 
higher levels, the bone last and highest of all, with strapping extension to 
the skin of the stump, a generally satisfactory procedure which allowed for 
elective ream putation under calmer conditions.

At home, the N ational Academy of Sciences had an advisory committee, 
which was replaced by the Prosthetics Research Board in 1955, and this 
lasted in one form or another up to 1976, while the Army and N avy had 
their own prosthetic departm ents and the Veterans A dm inistration had a 
Rehabilitation Engineering Center. Perhaps the most immediately useful 
results of all this research were the emergence of the suction socket in 1946, 
the patellar-tendon bearing prosthesis20, and the immediate postoperative 
fitting of tem porary lower limb prostheses. There was also an endeavour, 
from around 1960, to  preserve the knee-joint in elderly patients with vascular 
gangrene, and this actually reversed the ratio of above-knee to below-knee
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am putations in the United States from 70:30 in 1965 to 30:70 in the 1980s, 
with an enorm ous im provem ent in results.

In Britain, the experience of W orld W ar I was marked by some initial 
conflict of interests between the surgeons and the limb-makers, but this was 
eventually ironed out after considerable discussion and optim um  sites for 
am putation agreed that were (reasonably) acceptable to  both parties. A 
centre for the care of am putees had been set up at Queen M ary’s Hospital, 
Roeham pton, to the west of London, in 1915 and privately-owned artificial 
limb m anufacturers provided with w orkshop facilities there. Later, much of 
this work was transferred to a governm ent departm ent, the M inistry of 
Pensions; and later still, after the second world war, arrangem ents were 
further changed by the development of the N ational H ealth Service in 1948.

We should add that the first successful h indquarter am putations, were 
done by Jaboulay21 and by G irard  in F rance22 in the 1890s. Its main 
proponents in Britain in m ore recent years were G ordon  Taylor and Philip 
Wiles of the Middlesex H ospital in London; in 1935 they reported five cases 
with two deaths and found the overall m ortality in the literature to  be over 
55 per cent23.

THE CRUTCH

An erudite paper on this topic, by Sigmund Epstein of New York, appeared 
in 1937: A r t, H is to ry  and  th e  C rutch , and is well w orth reading24. Epstein 
provides some very useful references2 5-28.

The earliest known staff with an axillary crossbar was carved on an 
Egyptian tom b portal of 2830 BC, while a burial stele of the temple of 
Astarte in M emphis, of around 800 BC, shows an individual with a flexed, 
short, wasted equinus leg obviously due to poliomyelitis, carrying a similar 
staff. Crutches, staffs (or spears) to support the w ounded are depicted in 
Etruscan, G reek and Pom peian art, and the Echternach Codex of 991 AD 
shows a cripple with a crutch. A m putation or loss of limbs became ever 
more frequent in the M iddle Ages, due to the effects of artillery, surgery, self- 
m utilation, torture, leprosy, ergotism and other causes of gangrene. Cripples 
with crutches are depicted on the bronze door of the Baptistry in Florence 
in a panel showing the healing of the sick. There is a Duccio painting and 
a work by John of Arderne: D e arte  physica le  de cirurgia  of 1412, with a 
sketch. Crutches were integral to  the design of paintings by F ra Angelico, 
as in his Vatican fresco of St Laurence giving alms, and there is a painting 
by H ieronym us Bosch of St M artin, the patron saint of cripples, showing 
throngs of cripples with crutches, peg-legs, knee-pads and so on.

A very useful review of the historical aspects of am putations is to be found 
in A m p u ta tio n s  and  P rostheses  by Vitali, Robinson, Andrews and Harris. 
Bailliere Tindall, London (1978). Also helpful is the A tla s  o f  L im b  P rosthe tics  
of the American Academy of O rthopaedic Surgery, CV M osby, St Louis 
(1981).
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CHAPTER 22

Club-foot

As mentioned elsewhere (p. 31), club-foot and its m anagem ent had been 
excellently described by Hippocrates (for those fortunate infants who had 
not been dealt with by exposure). Valentin tells us that M ontfalcon, writing 
in 1820, was able to say that ‘the principles of treatm ent recom m ended by 
Hippocrates are very similar to those so often successfully employed in the 
machines of Venel and Scarpa: one should not proceed forcefully, but restore 
the feet gently to their natural conform ation, and it was in this m anner that 
the father of medicine proceeded in his bandag ing ... the oracle of Cos will 
always retain the merit of having recognized the nature of deformities of the 
feet and the requirem ents presented by their m anagem ent1.’

Trendelenburg, too, wrote in 1924, ‘Were we a b le .. .  to attend the polyclinic 
of an Asclepian temple, we should be amazed by the similarity of practice 
there to that of our own hospitals, particularly as it existed before the 
introduction of anaestheseia and asepsis. Were a woman to emerge from the 
temple with her crying baby on her arm, whose club-foot the priest physician, 
working like a modeller in wax, had bent aright and held in the corrected 
position with adhesive plaster strips, flannel bandages, a stiff leather sole 
and a strap on the side of the little toe, we could scarcely regard this bandage 
as not having been applied by the hand of one of our contem porary surgeons 
or orthopaedists, who very probably consider themselves the inventors of 
this technique2.’

As to aetiology, there was a sustained belief in em bryonic influences from 
the time of Fabricius H ildanus ab A quapendente (1560-1634). He was well 
aware that equinovarus might be no more than persistence of an embryonic 
stage of development, ‘All embryos in the m other’s womb custom arily have 
the feet bent more or less inwards; and if the nurses be negligent, it is easy 
for them to growth thus and the varus persists, but if they diligently strive 
to pull the feet in the opposite direction by wrapping bandages around them 
they are easily corrected. W hereas, if the joints of the feet are distorted from 
an external cause, and the varus results immediately, we cannot restore the 
position gradually m anually3.’

489
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This makes a clear distinction between congenital and acquired varus; and 
it may be relevant that the first reported case of astragalectom y was 
performed by Hildanus himself in 1607 for a com pound dislocation of the 
bone in the Reverend M eister W olfbrand, of Duisburg. The developmental 
theory was supported by later authors, so A quapendente’s early thesis was 
quite consistent with the 19th century concept o f ‘arrested developm ent’, a 
concept invoked to explain the origin of many congenital disorders, believed 
to be due to  persistence of an embryonic stage. There was at the same time, 
in the Middle Ages and even later, a continued belief in the influence of 
m aternal shocks or impressions sustained during pregnancy at the sight of 
such deformities; as we have seen (p. 180), this was one of the reasons 
advanced in the 19th century in G erm any for clearing cripples from the 
streets and segregating them in institutions, so tha t the good burgers’ wives 
should not be so frightened. This belief was not altogether unshared by the 
doctors, one of whom declared, in G erm any in 1795, ‘We are not justified 
on logical grounds in bluntly declaring such an effect to be impossible4.’

It was sim ultaneously accepted that there was a hereditary factor, as 
multiple cases tended to occur in families, so much so that if, in such a 
family, a child was born who was not club-footed, the husband might look 
thoughtfully at his wife. Recent genetic research has amply confirmed this. 
As Ruth W ynne-Davies points o u t5, congenital talipes equinovarus can be 
inherited as a m ultifactorial disorder, in that its incidence in first degree 
relatives is 20-30 times that in the norm al population, and that there is a 
greater concordance in monozygous twins and also great racial variation 
The present writer’s own observation is that club-foot is very much com m oner 
in black inhabitants of Southern Africa than elsewhere (though this may be 
partly factitious since m ost cases tend to be channelled to the very few 
orthopaedists available).

A nother suspected cause favoured in the early 19th century was a 
neurom uscular influence, due to disordered innervation arising in intrauterine 
life6. There might be actual structural defects of the central nervous system, 
as in anencephalics or spina bifida (especially spina bifida occulta) or an 
irritability leading to intrauterine spasm. This latter theory of ‘convulsive 
m uscular contraction ' as the cause of club-foot and m any other deformities, 
congenital or acquired, was adopted in a rather obsessional way by many 
French workers from Andry onw ard6̂ 8. Well on in the century, L ittle9 and 
A dam s10, in London, certainly believed in abnorm al fetal spasm; but they 
may not have distinguished between congenital and paralytic deformity, 
since poliomyelitis was not then recognized as an entity. Adams’ dissections 
had shown the absence of muscle groups, but in spina bifida cases. A prim ary 
muscle imbalance was often postu lated11,12, but it was also recognized that 
once the deformity was corrected, the muscles worked normally, that in fact 
this was an index of cure. It was all very difficult. Were the m uscular changes, 
genuine enough, only secondary to a prim ary structural deformity, or was 
it the other way round?

There was also a school that attributed the deformity to purely external 
mechanical causes, operating via the posture of the fetus or of the m other 
or by pressure due to  oligohydramnios, and this goes as far back as Ambroise
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Pare, ‘This vice sometimes comes from the m other’s belly, who, during her 
pregnancy, has rem ained too long seated with her legs crossed; or if the 
m other has the same defect; or because of the nurse not having held the 
child stra igh t13.’ M any blamed an unnatural position of the feet in the womb, 
favouring contracture of the muscles on the side of the deformity; or there 
might be am niotic adhesions, so often inculpated as the causes of obscure 
lesions. Deficiency of liquor amnii long remained a favourite postulate. Even 
the great Sir A rthur Keith, in England in the 1920s, pointed out that the 
feet were inverted up to the 7th m onth of pregnancy pressed against the 
belly-wall, and often remained so at b irth 14-15. He thought that the hum an 
club-foot was equivalent to the norm al ape foot, and was a retarded 
development or atavism.

In his excellent m onograph of 192816, based on a prize essay for the British 
O rthopaedic Association, Brockm an stated tha t all mechanical theories must 
be regarded as invalid. But Brockm an's own view, tha t there was a congenital 
subluxation of the head of the talus, analogous to congenital dislocation 
of the hip, and due to a congenital atresia of the inferior and medial 
calcaneonavicular ligaments, a prim ary failure of development of the socket 
and of all the tissues of the foot, with secondary contracture of the plantar 
and both tibialis muscles, is also impossible to  sustain since proper correction 
and m aintenance will give a norm al foot.

There was no lack of pathology. In the late 18th century, C am per17 had 
noted deformity of the talus and os calcis and regarded these as the prim ary 
deviations and muscle contracture as secondary. In the 19th century, one 
dissection followed an o th er18-20 -  Scarpa clearly saw that there was a 
talonavicular dislocation but that the position and shape of the talus itself 
remained normal. L ittle’s historic treatise, originally published in Berlin in 
1837: On the Nature o f Club Foot and Analogous Distortions in the English 
version of the original Latin of his doctoral d issertation21, reported many 
personal dissections in the Anatomical Institute of that city.

B rockm an made an im portant and essential classification into three types: 
the com m on variety in otherwise norm al children, m ore frequent in boys, 
only rarely associated with abnorm alities of the central nervous system, of 
varying severity and resistance to treatm ent; talipes in arthrogryposis 
multiplex congenita, a condition that had been recognized by Adams in 1852, 
but not named as such until 192322; and the deformity associated with 
congenital absence of the tibia. He also made a clear distinction between 
true talipes and m etatarsus varus.

TREATMENT

‘In the newborn child it is desirable to convert the feet to their natural state, 
that not being difficult; but it is difficult to  m aintain them so converted.’ 
Thus the M ilanese surgeon, G iovanni Battista Palletta (1748-1832) in 182623; 
and that has always been the crux of the m atter. Bick writes, ‘Although 
alm ost every orthopaedic surgeon of note since ancient times had designed 
shoes and braces to correct this deformity, very little change in the
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fundam ental principle of therapy has occurred24’. This may be true enough; 
but, unfortunately, we know little or nothing of the history of the subject 
between the times of H ippocrates and the M iddle Ages. And then Vidus 
Vidius (c. 1500-1569), commonly known as G uido Guidi, professor at the 
C ollege de F rance, stated in his posthum ously published O pera om nia, T h e  
feet are guided, both  m anually and by bandaging, so as to  be restored to 
their natural state: suitable shoes provide the m ost fo rce ... however, at first, 
both iron rods and sheets are used to train  the leg towards the opposite 
side25.’

Certainly, the m ethods of managem ent were bound to be conditioned by 
the anatom y, as always in orthopaedics. Here, innovations were in techniques 
and materials, in this case the iron splints that were not available to the 
Greeks. Two roughly contem porary figures interested in the problem  were 
Francisco Arceo (or Arcaeus) (c. 1493-1573) and Gabriele Falloppio (1523— 
1562). The earliest illustration of the use of an iron splint is given in a book 
by Arcaeus published posthum ously in Antwerp in 1574 D e recta  curandorum  
vulnerum  ra tione  e t aliis eius a rtis  praecep tia , libri duo. He gives a detailed 
account of the actual m anagem ent in his collected works, originally in Latin 
and reissued in G erm an a hundred years later, with the subtitle: O f the cure  
o f  a valgus  (sic) fo o t  in a m ale b o y  fr o m  th e  w o m b 26.

Prelim inary hot baths and poultices were often used to soften the parts, 
and after a week or two the child was taken on the knee of an assistant with

Figure 209 Franciscus Arcaeus (c. 1493-1573): De recta curandorum  vulnerum  et 
aliis eius artis praeceptis libri duo, Antwerp, 1574
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his arms and legs fastened. The surgeon then restored the lame foot to its 
proper shape ‘with great force’ and applied a soft towel or bandages soaked 
in ointm ent, and adhesives, and a wooden sole was fastened to the sole with 
a bandage wound from within outwards, and malleable wooden splints were 
bandaged overall. Subsequent metal splintage and special shoes were also 
used. Falloppio favoured gradual correction, day by day, ‘If restoration 
cannot be done completely the first time, it is repeated a second, third, fourth, 
fifth or even sixth time, bu t nothing is to be done with violence... the second 
precept is that it is not enough for the jo in t to be restored to its place and 
natural and proper condition, but tha t it should be draw n rather to the 
opposite s id e ...th e  ancients used shoes of the kind called pelopatides i.e. 
rigid shoes for walking on clay27.’

Pare, Glisson, H unter, Venel and Scarpa were am ong the many who 
devised appliances. However, it is difficult to understand why, until the end 
of the 19th century, treatm ent was deliberately delayed until early childhood; 
H ippocrates himself had urged that treatm ent be begun at the earliest 
m oment, and correction in early infancy has probably been the greatest 
single advance in management; yet, even now, there are those who would 
delay for the first 4 -6  weeks of life. The other oddity is that there have never 
lacked those ready to state tha t the problem had been entirely solved and 
tha t complete cure could more or less be guaranteed, an assertion that still 
rings untrue today.

In the M iddle Ages, the m anagem ent of talipes and other deformities was 
the province of barber-surgeons, quacks and charlatans, bonesetters, truss- 
makers and m ountebanks at fairs; not until the 18th century did treatm ent 
pass into medical hands. This is well exemplified by a passage that bears 
repetition, from the English surgeon and anatom ist, William Cheselden 
(1688-1752) in 1740 (see p. 84):

Children are sometimes born with their feet turned inwards, so that the 
bottom  of the foot is upwards: in this case the bones of the tarsus, like 
the vertebrae of the back in a crooked person, are fashioned by the 
deformity. The first knowledge I had of a cure of this disease was frrn i 
M r Presgrove, a professed bonesetter, then living in W estm inst r. I 
recommended a patient to him, not knowing how to cure him myself. 
His way was by holding the foot as near the natural posture as he 
could, and then rolling it up with straps of sticking plaster, which he 
repeated from time to time, as he saw occasion, until the limb was 
restored to a natural position, but not w ithout some imperfection, the 
bandage wasting the leg and m aking the top of it swell and grow larger. 
After this, having another case of this kind under my care, I thought 
of a much better bandage, which I had learnt from M r Cowper, a 
bonesetter at Leicester, who set and cured a fracture of my own cubit 
when I was a boy at school. His way was, after putting the limb in the 
proper posture, to wrap it in rags dipped in the whites of eggs and a 
little wheat flour mixed; this drying grew stiff, and kept the limb in a 
good posture. And I think there is no way better than this in fractures, 
for it preserves the position of the limb w ithout strict bandage, which
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is the com m on cause of mischief in fractures. W hen I used this m ethod 
in the crooked feet, I w rapt up the limb alm ost from the knees to  the 
toes, and caused the limb to be held in the best posture till the bandage 
grew stiff, and repeated the bandage once a fortnight28,29.

These rem arks well illustrate contem porary relations between the medically 
qualified and unqualified, Cheselden had been treated by one of the latter 
in childhood and later referred one of his own patients to another w ithout 
question i.e. bonesetting was legitimate and these practitioners usually better 
fitted than doctors to treat fractures and deformities, although doctors were 
beginning to take over. Even so, throughout the 18th century, especially 
with increasing experience of dissection of club-feet, authorities expressed 
scepticism as to the possibility of really being able to correct this deformity 
completely and permanently.

Aquapendente, in the 17th century, improved on the splints of Arcaeus 
and Pare of a century earlier. Splints now began to reach above the knee, 
and Levacher de la Feutrie of Paris, in 1772, illustrates one such with a 
hinge30. But the outstanding contribution was that of the Swiss orthopaedic 
pioneer, Jean-A ndre Venel (1740-1791) a t his institute at Orbe (see p. 295) 
This was the famous sabot de Venel, which utilized the leverage of a rod 
fastened to a sole-plate and attached to the outer side of the leg, a mechanical 
principle tha t has formed the basis of m ost club-foot appliances over the last 
200 years, as, for instance, the 20th century splint of Denis Browne at G reat 
O rm ond Street Hospital for Sick Children in London. Venel himself never

Figure 210 Fabricius H ildanus: Wundartzney, Frankfurt, 1652. Appliances for
club-foot
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wrote any account of this, for while he was projecting a work to be entitled 
N o u v e a u x  m oyens de prevenir e t de corriger dans Tenfance les de je ttem en ts , 
courbures e t d iffo rm ites des pieds, des ja m b e s  e t des g e n o u x , m em e ceu x  de 
naussance  (New m ethods of preventing and correcting in childhood the 
distortions, curvatures and deformities of the feet, legs and knees, even those 
from birth), he succumbed to pulm onary tuberculosis at the age of 51. We 
know that he obtained excellent results because he took plaster casts of his 
patients before and after treatm ent, and reproduced these in a 1789 prospectus 
of his institute. The splint was only part of the program m e, which included 
warm baths and m anipulation, gradual and repeated, with the infant best 
adm itted for the duration  of the treatm ent.

A G erm an surgeon, Johann M atthias W antzel (1777-1800) was himself 
treated for bilateral congenital talipes by Venel with excellent results, but he 
too died (by suicide) before publishing his planned account of the appliance. 
There alm ost seems, Valentin says, to have been a m alignant fate attached 
to this history, for the plates for the work had already been engraved and 
were eventually published by Bruckner in 179531; but Bruckner (1769-1797), 
who treated many small children by this m ethod, died of tuberculosis before 
his 28th birthday. The French adopted and ‘im proved’ Venel's splint32'33 
and, of course, the Swiss rem ained faithful to it in Lausanne, not only at the 
beginning of the 20th century, but in essence right up to the 1950s34.

Cheselden’s m ethod of bandaging was improved on by Jacob van der 
H aar in Amsterdam tow ards the end of the 18th century, who began with 
corrective adhesive bandaging but added a wooden half-shoe ‘and bent the 
upper and outer part, w hich ac ts  en tire ly  as a lever, outw ard tow ards the 
fibula and knee while 1 fastened it with a sticking-plaster stuck on linen. 
Thereby, both feet were immediately brought into their proper position and 
retained there. This bandage was first applied by me and later by the mother, 
but it was not renewed until it had become soiled by the urine, which was 
prevented as far as possible35.’

All techniques based on adhesive bandages suffered from the long 
drying and hardening time; m atters improved m arkedly when the Germ an, 
Dieffenbach (1792-1847), applied to club-foot the type of plaster cast 
previously used for fractures and dem onstrated this in France in 1834. 
Brockm an says that a type of plaster bandage was also used by Guerin, in 
Paris, for club-foot around 183636, but these bandages were awkward to use 
and remained so until the D utchm an, Antonius M athysen (1805-1878), 
invented the first m odern plaster-of-Paris bandage in 1852 (p. 570). M athysen 
was more interested in its use for fractures, but the bandage was adapted to 
club-foot by a com patriot, B lum enkam p37, in the following year, while a 
little later, in 1856, a Belgian, M aximilien M ichaux (1806— 1890)38, reported 
on a series of cases so treated but with the feet taken out of the splint daily 
for m anipulation.

There had been other earlier approaches. In the late 18th century, the 
medically unqualified Tim othy Sheldrake, ‘Truss-m aker to the W estminster 
H ospital and M ary-le-bone Institu tion’ in London, wrote a series of books 
on his practice, including one on club-foot in 179839. Sheldrake travelled 
throughout Britain to treat patients, m any children of the eminent, and
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opined that club-foot was curable in 2 -3  m onths in most cases if taken in 
time, though he did not leave the children free until they were old enough 
to walk. (It was T im othy’s younger brother, William, who had bungled the 
treatm ent of Byron’s club foot when the poet was at school in Dulwich in 
south-east London.) Sheldrake seems to have relied mainly on bandaging, 
and it was for deformities elsewhere in the limb that he introduced the use 
of spring correction. The idea of the spring was grasped at by the Italian, 
A ntonio Scarpa (1752-1832) who incorporated it with Venel’s m ethod in an 
elegant and effective appliance. ‘N one of the appliances is m ore suitable 
than the steel spring because it acts continuously by means of its own 
elasticity . . .  w ithout ever ceasing to act, in such a m anner tha t it prevails18.’ 

The use of the spring seems to  have reached Scarpa, not directly from 
Sheldrake, but via a chance discovery on a visit to  Typhesne, in Paris, in 
1781; chance because both Sheldrake and Typhesne took care not to give 
too clear a public description of their inventions for fear of plagiarism and 
loss of custom. In fact, all Typhesne ever said on the m atter was, ‘N ature 
does not yield to violence, but only to the graduated application of forces,’ 
and Scarpa, so Valentin says, only discovered the secret by bribing Typhesne’s 
housekeeper to adm it him to  the Frenchm an’s rooms, where a glimpse of a 
steel spring lying on a pillow revealed the secret. The Scot, W ishart, refers 
to Scarpa’s m ethod in a publication in 181840. The London surgeon, Richard 
Barwell (1826-1916) considered that Scarpa had behaved ‘in a m anner which 
in England is considered discreditable.’ Barwell himself wrote on the treatm ent 
of club-foot in 186341, and again in 186542, stressing the dangers of

Figure 211 Scarpa’s club-foot appliance, c. 1800
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indiscriminate tenotom y and the im portance of the p lan tar muscles.
N othing in the way of splints or appliances published after Scarpa’s book 

in 1803 contains anything essentially new, though the Denis Browne splint, 
introduced in Britain in the 1930s, has always been very attractive, clean 
and efficient, if efficiently applied43. Yet, despite all this ingenuity, the results 
cannot have been outstanding, for surgeons even at the start of the 19th 
century still felt helpless (this was the opposite pole to the euphoria mentioned 
earlier) and, in a leading G erm an clinic in 1835, the D irector was driven to 
assert tha t true club-foot could never be cured but m ust be am putated44. 
The stage was therefore set for the arrival of tenotom y as an entirely new 
factor in practical m anagem ent, but we should first ju st m ention tha t Hugh 
Owen Thom as used immediate forcible correction with his own wrench, a 
type of osteoclast, and that osteoclasis was also practised by G rattan , of 
Cork, Bradford in Boston, and Lorenz in Vienna; or else the foot was broken 
over the apex of a padded triangular wedge. We should also m ention, before 
leaving nonoperative measures, that some, like Julius W olff (1836-1902)45, 
of Berlin, staged the treatm ent by repeated m anipulations and casting and 
removal of wedges from the outer side of the casts, an anticipation of the 
m ethod introduced by H iram  Kite, of D ecatur, Georgia, USA, in the 
1930s46-48, who used essentially the same m ethod to correct even the most 
severe deformities w ithout operation, only a simple fusion if the deformity 
tended to recur.

Tenotom y, then, came when it was needed. The idea was not entirely new, 
for M oritz G erhard  Thilenius (1745-1809), a physician of U pper Hessen in 
Germ any, on 26th M arch 1784, had an open transection of the Achilles 
tendon performed in a 17-year-old girl with a (? paralytic) club-foot, 
performed by the conventionally subordinate surgeon, here one Lorenz, 
and with outstanding success49-50. Brockm an states that the second such 
operation was performed by Antony Petit in 1799, but gives no details. It is 
certain tha t it was repeated by Johann Friedrich Sartorius on 16th May 
1806 on a 13-year-old lad with equinus due to calf suppuration, with prim ary 
healing and an excellent outcom e51. And on 18th N ovem ber 1809, Christian 
Friedrich Michaelis (1754-1814) operated on a 16-year-old youth and later 
on eight other patients with various deformities52.

All these procedures were open tenotomies, and this was regarded as 
dangerous and had been so regarded from antiquity. U ntil quite late there 
had been no clear distinction between tendons and nerves (both were 
designated nervus), and one of H ippocrates’ aphorism s states that ‘if a portion 
of bone, cartilage or tendon is cut off from the body, it is never replaced, 
nor does it ever reunite.’ H ippocrates also said of the Achilles tendon, ‘This 
tendon, if bruised or cut, causes the m ost acute fevers, induces choking, 
deranges the mind and at length brings death.’ It is true tha t Vesalius did 
distinguish between nerves and tendons, and that the N urem berg surgeon, 
Lorenz Heister (1683-1758) described tenotom y of the sternom astoid for 
torticollis and m ethods of tendon suture in 171953, but even he believed that 
damage to the ‘nerves or sinews’ could cause severe pain and convulsions. 
Nevertheless, later in the 18th century, there were those, like von Haller of 
G ottingen in 1752, who m aintained that tendons were insensitive and might
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be sectioned with im punity54. In 1745, Pietro Paolo M olinelli (1698-1764) 
looked at cases of Achilles tendon injury and concluded that ‘a surgeon may 
boldly expose this tendon, cut it and separate it from the adjacent p arts55.’ 
W hat seemed to  m atter was exclusion of the outside air when dividing a 
tendon. We recall that John H unter (1728-1793) himself sustained a ruptured 
Achilles tendon while dancing, in 1767. Soon after his death, his brother-in- 
law, Everard Hom e (1763-1832), wrote:

It was in this year (1767) that by an exertion in d an c in g ... he broke his 
tendo achillis. This acciden t...  led him to pay attention to the subject 
of broken tendons. He divided the tendo achillis of several dogs by 
introducing a couching needle through the skin at some distance from 
i t . ..  the dogs were killed at different periods to show progress of union, 
which was exactly similar to that of a fractured bone when there is no 
wound in the skin.’

The idea was to draw  the skin to one side, before approaching the deeper 
structures, as did William Bromfield (1712-1792) when extracting a loose 
body from the knee in 177356.

Jean-M athieu Delpech (1777-1832), the great orthopaedic surgeon of 
M ontpellier, was the first to advocate and practise subcutaneous tenotom y 
clinically57 =s>, though he seems to have operated only on a single case, in 
1816, that of a 9-year-old child with congenital equinovarus, in whom he 
made a tiny incision medial to the tendon, which he transected with an 
angled knife w ithout dam aging the overlying skin.* He was criticized, notably 
by the Parisians, but m aintained tha t ‘we are entirely convinced that this 
operation is very practicable at every site where tendons are opposed to the 
natural a ttitude of the limbs, whatever the origin of the deformity, and that 
it is a further resource for the cure of club feet.’ Although Delpech had 
ushered in a new era in orthopaedics, it was not until 15 years later that 
Louis Stromeyer (1804-1876) followed suit and operated on his first case in 
February 183160, and that the report of this in a French jou rn a l61 led to 
D elpech’s Parisian colleagues conceding tha t there might be some m erit in 
his work.

Stromeyer did not hesitate to divide the tibialis posterior and flexor 
hallucis longus tendons also, and made some observations on the operation 
which are still pertinent enough to aggressive orthopaedic m ethods as to 
bear repetition, ‘The appliances used for extension after the operation are of 
great im portance and I cannot sufficiently warn against engaging in cures 
of this kind w ithout being equipped therewith, and w ithout understanding 
how to go about it.’ He warned against ‘a too reckless use of tendon and 
muscle section, for once the first impulse to a general application of 
orthopaedic operations is spent, I believe that there will be a tendency 
subsequently to misuse or neglect them.’ This emphasis that operation is 
merely an incident in the m anagem ent of orthopaedic cases is one that has

*There is some uncertainty about this. Some say tha t he m ade two incisions, each 
of about 1 cm, one on either side of the tendon.
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always been respected by good orthopaedists everywhere, especially in 
England, by Hugh Owen Thomas, Robert Jones and G  R Girdlestone; but 
not always, sadly, by the young, enthusiastic or just operatively-minded 
surgeons described by Thom as as ‘enterprising surgeons who, inspired by 
the spirit of the times, prefer to cut mechanically what can be unloosed 
physiologically62.' We may add that Thomas, in the 1870s and 80s, treated 
talipes by repeated m anipulation, ‘by attention to which it is possible to 
make a better correction than by knife or saw’, and insisted on the im portance 
of m aintaining overcorrection while the weakened muscles took up the slack. 
His wrench was a modification of an engineer’s monkey-wrench, which 
became popular in the USA and is often still used in its original form. It is 
to be noted tha t he always began his correction, even at the age of a few 
weeks, with an Achilles tenotom y -  ‘an easy and effective operation’ -  which 
was not in keeping with his usual conservatism. His aftertreatm ent consisted 
of repeated m anipulation with interim bandaging in an iron shoe. Thom as 
had a considerable influence on east coast Americans, if not on his own 
com patriots. Virgil G ibney63 stated that the wrench had made it possible to 
bring any club-foot into good shape, though Bradford, while using the 
m ethod, contended that the story of unvarying success was denied by the 
profusion of half-cured or relapsed cases.

We now come to a 19th century episode of great historical and personal 
interest, w orthy of description in some detail, if only because it led to the 
foundation of orthopaedics as a speciality in Britain. This relates to the 
encounter between William John Little (1810-1894), of London, and Louis 
Stromeyer (1804-1876) of Hanover. Little had had poliomyelitis at the age 
of two and was left with a paralytic equinus deformity of one foot; the case 
history has been described by both protagonists. N o treatm ent or appliances 
had been successful; no one, in England or Europe, including Delpech, 
wanted to operate for fear of sepsis; and, as Keith tells us, ‘He found that 
club-foot was regarded as lying outside the legitimate scope of surgery and, 
in the opinion of his teachers, was properly confined, as his own case had 
been, to the care of bonesetters and sprain-rubbers, who treated the condition 
with m anipulations or instruments, often with a fair degree of success64.’ 
Remember that am putation for club-foot was still being performed in London 
in the 1840s, even after Little had shown the way to tenotomy.

In 1833, Little, who had qualified in 1832 and was teaching com parative 
anatom y, went to Berlin to work in the anatom ical institute of Johannes 
M uller (1801-1858) because he had been passed over for a staff post at the 
L ondon Hospital, before devoting himself to orthopaedics. M uller advised 
him to consult Stromeyer, the great Dieffenbach gave him a letter of 
introduction, and he travelled to Hanover, where on 6th June 1836, he was 
operated on with complete success. Dieffenbach’s letter, before the operation, 
ran, in part;

‘D r Little, from London, a very capable m an, desires as I do to learn 
whether the operative m ethod on which your reputation is partly based 
can be of any help to him. My own experience is too limited and 
concerns other deformities, so that I have not enough confidence in
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myself in this case ... ’

His second letter, in O ctober of that year, runs;

‘Little’s return from you m arks a new era in my medical life; never 
before has a surgical operation had such an effect on me. Ever since, I 
have spoken freely to other doctors to tell them about your im portant 
discovery... all that we can drum  up in the way of club feet and equinus 
is already m arked down for the next o p p o rtu n ity ... Little visits me 
daily, he undertakes excursions of several miles and now walks like a 
norm al person. H ad you no other reward than this, dear Stromeyer, it 
would be great enough to hand your name down gloriously to 
posterity65.’

Strom eyer’s introduction of tenotom y had, in fact, transferred the treatm ent
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of deformities from mechanics to surgeons. The former had kept few records, 
while the doctors rarely condescended to this work and when they did so 
had not described it in detail. (Whipple, of Plym outh, had done transection 
at an earlier date in 1836, but it is not clear whether this was an open or a 
subcutaneous procedure.)

Little was always grateful to Stromeyer for transform ing his life. His Berlin 
doctoral thesis on the treatm ent of club-foot was subtitled Tuus et propter 
Te felix , and he called one of his sons Louis Stromeyer Little, which rather 
reminds one of John Sebastian Bach Stopford. W hen he returned to England 
in 1837, it was a proselytiser for Strom eyer’s m ethod, and he did the first 
subcutaneous tenotom y in England in February of that same year. When, 
in 1838, he founded at his own expense the Infirm ary for the Cure of Club 
F oot and other C ontractures in Bloom sbury Square, it was at Stromeyer’s 
prom pting and because he felt impelled to spread the knowledge of a method, 
not know n to those who had treated him earlier, which had been so beneficial.

There was also the conviction, expressed by John Ball Brown, of Boston 
(who did what may have been the first subcutaneous tenotom y in the USA 
in 1839), when he founded the first orthopaedic hospital in America at almost 
exactly the same time, that ‘deformities of the hum an frame cannot be 
conveniently or judiciously treated, except in a H ospital o r Institution 
expressly devoted to  this object66.’ Little assigned as his principal reasons 
‘the dispensation of that relief to  poor persons afflicted with deformities 
which they were unable to obtain in existing hospitals, the form ation of a 
school for studying deformities, and instruction in the art of remedying 
them 67.’ The subsequent progress of what was to  become the Royal N ational 
O rthopaedic H ospital in London is narrated elsewhere (p. 125), and we may 
note that Syme, in Edinburgh, followed suit.

It must not be imagined that Little, even in the early days, was an uncritical 
enthusiast of tenotom y, or of operation solely on the Achilles tendon. He 
was, in fact, a physician on the staff of the London Hospital, something of 
a neurologist, and best known for his original masterly account of spastic 
birth palsy given to the O bstetrical Society of London in 186268. He was 
opposed to regarding a club-foot as ‘a mere shapeless m ass .. .  requiring to 
be merely m oulded and compressed by mechanical instrum ents’ and regarded 
operation only as a last resort when rigid m uscular contracture dem anded 
tenotomy, a tenotom y which sometimes included the tibialis anterior and 
posterior and even the long flexor and extensor of the hallux. The tenotom e 
was passed from the point of entry behind the Achilles tendon to emerge 
through the skin at the o ther side, and the tendon rather pressed against the 
blade than using a deliberate cutting action. Correction thereafter had to 
be gradual and progressive; immediate redressment was inadvisable and 
dangerous and continued splintage was essential.

In later life, Little confessed to having operated too readily when younger, 
and pleaded for the nonoperative treatm ent of club-foot. But this seems to 
have been an expression of depression, for he retired early after quarrelling 
with the hospital adm inistrators and retired to  the country, where, says 
Gibney in his 1912 memoirs, a visit showed that he had retired from practice 
and gone back to the farm. ‘I tried to engage him in talk about his deeds in
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orthopaedic surgery, but he seemed far m ore interested i n ... the construction 
of earth  closets, of which he was, in his declining years, m aking a profound 
study69.’

Little’s m ost im portant pupil was William Adams (1810-1900), also on 
the staff of the hospital, and also retiring (in 1872) because of friction. Adams 
did pioneer work on the pathology of club-foot, and his m onograph on its 
causes, pathology and treatm ent received the Jacksonian prize of the Royal 
College of Surgeons of England70. He remained an exponent o f‘subcutaneous 
surgery’ and gave a Sm ithsonian lecture on the topic in 1877 in relation to 
osteotom y for bony ankylosis of the h ip71,72. Adams advocated early 
tenotom y to restore muscle balance and thought any changes in the shape 
of the talus were secondary. There could be no central nervous causes since 
power was rapidly restored after correction and cure was independent of the 
aetiology, whatever tha t m ight be.

Dieffenbach, in Berlin, was so stim ulated by Little’s cure that he operated 
on 350 patients between the O ctober of that year of 1836 and 184173. The 
m ethod spread rapidly throughout Europe, so much so that Vincent Duval 
(1796-1876) for instance, who had performed the first Achilles tenotom y in 
Paris in 1835, now devoted himself entirely to treating club-foot, and this in 
a city where, only a few years earlier, G erm an visitors had com plained of 
not seeing a single case of club-foot treated in the m any hospitals he 
visited74'75. Valentin tells us that in London, G ustav Krauss (1813-1887), 
who had emigrated from G erm any in 1837, often performed Achilles 
tenotom y76,77. Italian enthusiasts included Casimiro Sperino (1812-1894), 
of Turin, followed by others in rapid succession78,79.

In the USA, D avid L Rogers, assisted by the young Lewis Sayre80, did 
the first Achilles tenotom y in 1834, but the main influence there for a time 
was a man of G erm an origin, a pupil of Strom eyer’s, William Ludwig 
Detm old (1808-1894), m arking the start of his practice in New York with a 
series of successful transections that had not hitherto  even been attem pted 
by the m ost enterprising native surgeons. The first American book on the 
subject was that of Thom as D ent M uetter, in 183981; D etm old published 
his results a year la ter82.

It has to be stated that there was considerable resistance to operation 
throughout the middle of the 19th century, largely from those who preferred, 
often because their livelihoods depended on them, various m ethods of elastic 
traction, such as the orthopaedic mechanic, Henry H eather Bigg83 and the 
orthopaedic surgeon, Richard Barwell84, both of London. In fact, rubber 
tubing and steel strips had been used to correct deformity as far back as 
around 1800.

Some surgeons applied corrective plaster-of-Paris bandaging at the time 
of tenotom y; others advised delay. T heodor Billroth (1829-1894) found the 
m ethod dangerous, having had two cases of gangrene85. The more im patient 
began to operate on the bones of the foot. Abel Mix Phelps (1851-1902) in 
New York performed extensive open release of tendons and ligaments at the 
inner side of the foot when aspesis made this possible86 and reported this 
to the In ternational Medical Congress at Copenhagen in 1888. ‘Each 
contracted part was carefully divided as it showed itself when the parts were
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put upon the stretch by extending the feet.’ Similar procedures have remained 
part of the orthopaedic repertory for severe or neglected cases, especially in 
the Third W orld. The even more im patient began to attack the skeleton. 
Solly, of St Thom as’s H ospital in London, seems to have been the first, at 
Little’s suggestion in 1857, to remove the cuboid, though w ithout notable 
benefit87. O ther Londoners performed wedge tarsectom y88. Pughe, of Liver
pool, resected the head of the talus in 188389. The multiplicity of bone 
operations at the beginning of the 20th century is indicated in the review of 
national endeavours in C hapter 33. M any preferred to limit their bone 
operations to arthrodesis, with excision as required, A gustoni90, in Italy 
and M orestin91, in Paris, found astragalectom y useful in 1888 and 1902 
respectively.

As astragalectom y has an interesting history, a little may be said of this 
here. We have m entioned that Fabricius H ildanus had done this for 
com pound fracture in 1608; and Lam ing Evans tells us that it was repeated 
for the same indication by Broglie in 1741, M arrigue in 1782, Dessault in 
1788 and, for the first time in England, by Trye of G loucester in 1789, 
followed by Hey in Leeds in 1804, Percy in 1811, Evans in 1815 and Astley 
Cooper in 182092. In Leeds, Smith reported 10 cases in 1821. It was then 
performed for caries by various surgeons in the mid century, but its first use 
for club-foot was by Lund in 1872, a bilateral operation done under 
chloroform and antisepsis93. In 1873, Hancock was able to collect 109 
operations from the literature94 In the 1890s, Lucas-Cham pionniere began 
with astragalectom y95 and went on to ‘ablation of the totality of the bones 
of the tarsus96’.

W hat is fascinating is that the great American orthopaedic surgeon. Royal 
W hitm an, stated in 1893 that he had never done an astragalectom y, which 
he considered an operation of the last resort97, but he had begun to do so 
(for paralytic calcaneocavus) by 19019S, by 1910" he had treated 50 cases, 
in 1915 he did 60 operations for various types of deformity at the Hospital 
for the R uptured and Crippled in New Y ork100, and in 1927 he told Laming 
Evans that he had operated on m any thousands of cases.

In Paris, in 1911, Lamy reported or collected 200 cases, operated mainly 
for tuberculosis, but also for injury. In 1939, Thom pson reviewed 2066 cases 
from the records of the H ospital for the R uptured and Crippled, with the 
best results when done for calcaneocavus101.

Laming Evans himself stressed the im portance of backward displacement 
of the foot, as initially stressed by W hitm an in 1901, to  give a good line of 
weight transm ission to the mid-tarsus, and used the m ethod widely for 
paralysis, spasticity and other neurogenic deformities. As for its application 
in club-foot, ‘Astragalectomy has played so im portant a part for so many 
years in the treatm ent of this deformity tha t there is little new to say about 
it’ -  though it was usually necessary to  add a wedge osteotomy. This was in 
1926, when Evans wrote a paper on the subject for the Robert Jones Birthday 
Volume. Yet Brockman, writing at much the same time, regarded the 
procedure almost with horror; the deformity was unchanged, or relapsed, 
and the foot was ‘dreadful-looking’.

The question has become academic in the west, since m ost children with
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resistant talipes are now operated, if necessary, very early in life, as early as 
a few weeks of age, by open posterior or posterom edial release, astragalectom y 
being performed, if ever, only for the rigid talipes of arthrogryposis. It is 
certainly the case, however, as the writer knows from personal experience, 
that in the Third W orld, where late cases are common, astragalectom y ‘takes 
all the fight out of the foot’ and offers the quickest and most undem anding 
route to an aesthetic and functionally satisfactory foot.

If, in the west, severe cases were treated for a period by triple fusion of 
various types, such as N aughton D unn’s, o r modifications thereof, with or 
w ithout wedge tarsectomies, the general rule followed was that laid down 
by Robert Jones: that no bone operations should be done before maximal 
correction had been obtained by m anipulation or wrenching, and not before 
the age of 10, and that failed bone operations were more difficult to treat 
than fresh cases. The more im portant innovations that have tended to replace 
this final and definitive procedure include early tendon transplantation  of 
the tibialis anterior or posterior, or both, Dillwyn Evan’s fusion of the 
calcaneocuboid jo in t after appropriate excision, and the calcanean osteotom y 
introduced in Australia by Dwyer for the varus component.

Club foot recurs as a theme in life and literature (in Madame Bovary by 
F laubert and O f Human Bondage by Somerset M augham , am ong others). 
W hen the novelist, G ustave Flaubert, was planning his work, he wished to 
describe how D r Bovary, a rural physician, was persuaded by the local 
pharm acist to perform the new operation of tenotom y on Hippolyte, ostler 
at the Golden Lion', it would gain the doctor renown and cost the patient 
nothing. So Bovary had to  look up the technique, as did his creator -  in 
D uval’s Traite Pratique du Pied Bot, which had first appeared in 1839. 
‘Yesterday,’ he wrote, ‘I spent my entire evening engaged in .. .  studying the 
theory of club-feet. In three hours I devoured an entire volume of this 
interesting literature and took notes.’ The protagonist of his novel, having 
to follow suit, sent to Rouen for the book and ‘with his head between his 
hands, buried himself in it every evening and informed himself about equinus 
m alform ations, varus and v a lg u s ...’ and decided to divide the Achilles 
tendon first, and the tibialis anterior later if necessary.

As we know, gangrene developed after the operation, clearly described as 
a moist ascending necrosis, due no t so much to  wound infection as to 
compression by the m etal appliances applied postoperatively, and not 
removed even when Hippolyte complained of pain. One gains a distinct 
impression that F laubert’s father, Achille-Cleophas F laubert (1786-1846), 
who was a surgeon at the H otel-D ieu in Rouen (the house is preserved as a 
museum), and had treated such a case, also unsuccessfully, had had personal 
experience of this complication. In the novel, a more experienced surgeon 
had to am putate through the thigh, Bovary paying for the artificial limb. 
The crux, for the conservatively minded, is tha t before the procedure the 
luckless ostler depended on his hard horny deformed foot more than  its 
norm al counterpart and galloped on it like a stag from m orning to night. 
This is an instance of w hat the present writer has christened ‘surgical 
Bovarism’102, in which surgeons seek out and operate on untreated 
and highly functional abnorm alities, merely because they are technically
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abnorm al, against the patient’s better judgm ent, and often with similar 
destructive results.

One wonders a little about the novelist’s m otivation in creating this 
floundering village doctor, and m ust remind ourselves that F laubert pere 
had also, in 1838, performed the first successful bone suture for pseudarthrosis 
in France, after resecting the bone-ends103.
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CHAPTER 23

Congenital Dislocation 
of the Hip

T hat H ippocrates was well acquainted with this condition is very clear from 
his De Articulis, T hose  suffer the greatest injury in whom, while still in the 
womb, this jo in t has been disclocated.’ And, ‘However, it sometimes happens 
that an outw ard dislocation of both hips is found in one case from birth and 
in another as the result of disease.’ Nevertheless, although very energetic and 
often successful attem pts were made by the G reeks to reduce traum atic 
dislocations, there is no evidence that these were employed -  at any rate 
successfully -  for the congenital lesion.

Little was to  be added to  this until the 16th century, when Ambroise Pare 
explains tha t reduction is often impossible because the socket is too 
shallow, an argum ent repeatedly advanced later to prove the absurdity of 
contem plating anatom ic restitution:

‘It happens also that some have the cavities of their jo in ts not deep, and 
that the rims of their sockets o r cavities are much flattened, whereby 
the heads of the bones do not enter deeply into them, and that the 
ligaments which hold the bones in their join ts are not firm but greatly 
relaxed and soft in their conform ation1.’

This is a rem arkably penetrating analysis of two main elements of the 
pathology, and it justified the rem ark of a contem porary, Jean-Baptiste 
Verduc (d.1700):

‘Before applying extension, enquire well w hat is the nature of the 
luxation; for if it is a person lame from birth, your extension will serve 
only to expose your ignorance2.’

This was to spare patients from the vain efforts of doctors; the bonesetters 
were notoriously unsuccessful in this condition. A nother contem porary, 
Theodor Zwinger (1658-1724) relates the prognosis to the prom ptitude of 
treatm ent and stresses the genetic factor:

509
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‘But if the bone remains thus dislocated a long time, then callus formed 
in the jo in t prevents all hope of reposition. It is worthy of note that to 
the m other of this lame child there were born three sons lame from 
femoral luxation, though the same num ber of daughters were brought 
into the world not lam e3.’

Andry was familiar with the condition, strikingly describing the gait of those 
affected as dandinant (waddling), and advised strengthening baths and a belt 
or girdle encircling the abdom en and well-padded over the hips4.

In Holland, in the late 18th century, Petrus Cam per, who was interested 
in geographic pathology, noted the regional distribution of the disorder:

‘This affliction is very common, particularly in our young girls, so that 
am ong every 28 persons at Franecker one is lam e .. .  and not only am ong 
the com m on townsfolk but in various of the first houses of this university 
city, as evidence that this affliction cannot be ascribed to lack of either 
care or remedies5.’

In 1783, the Milanese, G iovanni Pattista  Palletta, gave a very accurate 
account of the autopsy findings in a 15-day-old boy with a double displace
m ent6 and many years later, in his Exercitationes Pathologicae1, m inutely 
described the state of the head, socket, capsule and round ligament.

Then, in the early 19th century, we come to D upuytren’s historic treatise 
of 1826, Original or congenital displacement o f the heads o f  the thigh-bones8, 
historic despite the inaccuracy of its initial premise: ‘It is a sort of displacement 
of the upper extremity of the femora of which I have found no indication in 
the authors, despite my searching for one.’

The im portant thing was his grasp of the pathology:

‘This displacement consists in a transposition of the head of the femur 
from the cotyloid cavity on to the external iliac fossa of the ilium, a 
transposition which exists from birth and which appears due to a defect 
in the depth or completeness of the acetabulum , rather than to  accident 
or disease. The class of dislocations to which it belongs is that in which 
the bone is throw n upward and o u tw ard ... a variety which I shall name 
original or congenital dislocation to distinguish it from the two forms 
m entioned above (i.e. traum atic and pathologic).. .  I have been able to 
study (the post-m ortem  appearances) in only a few instances... all the 
muscles which have their attachm ents either above or below the 
acetabulum  were draw n up tow ards the crest of the iliu m ... the upper 
and inner part of the head of the bone has sometimes lost a little of its 
roundness, a circumstance apparently due to contact with a surface 
unsuited for articulation. The cotyloid cavity is either altogether absent 
or presents only a small osseous irregular prominence, where neither 
traces of diarthrodial cartilage nor vestige of synovial or other capsule 
nor fibrous margin is to be found, but which is surrounded by some 
tough cellular tissue and covered by the muscles which are inserted into 
the lesser trochanter. Once, in two or three subjects subm itted for my 
exam ination, I met with the round ligament of the jo in t very much 
elongated, flattened above and, as it were, worn at certain points by the
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pressure and friction of the head of the femur. The head of the bone 
itself is lodged in a hollow, somewhat analogous to that which is 
developed round it in traum atic dislocations upwards and outwards. 
This new cavity, which is very superficial and alm ost w ithout a rim, is 
s itu a ted ... above and behind the acetabulum , at an elevation pro
portional to the site of the head of the femur. In fact, the only perceptible 
difference that I have been able to detect between these congenital cases 
and longstanding traum atic d is lo ca tio n s...is  that in the former the 
arrangem ent of the parts appears to have subsisted for a longer term, 
and gives the impression of having been the primitive condition, or that 
which was assumed at the very earliest period of existence.’

D upuytren described the typical stature, the lordosis, the gait -  in which 
the patient tried to throw  his weight over the affected hip but was defeated 
by the instability that produced the effect Trendelenburg was later to label -  
the ability of the surgeon to telescope the limb. He restated Verduc’s point: 
if the condition were m istaken for a displacement consequent on disease, 
vain and tedious treatm ent might be inflicted on the patient, or the parents 
might be accused of battering their child. But the history ‘does not include 
any of those m arked symptoms which characterize that painful and cruel 
disease of the hip-joint (i.e. suppurative arthritis) which usually leads to 
spontaneous dislocation of the femur.’ At that period, diagnosis was delayed 
until walking; and as walking itself tended to be delayed, discovery often 
took three or four years.

Therapeutically, D upuytren was nihilistic and his main motive in writing 
this paper was ‘the desire to save practitioners from grave errors of judgm ent 
and patients from treatm ents as useless as they are rigo rous.. .  W hat is the 
use of traction exerted on the lower limbs? Supposing that it were possible 
so to restore these limbs to their length, is it not obvious that, the femoral 
head finding no cavity disposed to receive it and capable of retaining it, the 
limb would lose the length afforded it by the traction as soon as it was left 
to itself!’

Some further rem arks on D upuytren’s views will be found at p. 256. 
Although other causal factors operate -  seasonal, birth  posture and birth 
order -  the idea of a prim ary aplasia of the acetabulum  implicit in D upuytren’s 
account was to be confirmed by later writers and geneticists. Lorenz, in his 
last summing-up, in 19209, of a subject which had occupied him throughout 
a long career, spoke of a ‘dysarthrosis ilio-femoralis congenita’, postulating 
arrest at an early stage of development; as the head had never been in the 
acetabulum , the term dislocation could not apply. (This was a total 
misconception, since workers like Pierre Le Dam any, in France, had 
dem onstrated the earliest and reversible stage in infancy as far back as 1910 
[see p. 268].)

In recent times, Ruth W ynne-D avies10 has stressed the hereditary aspect, 
as evidenced by the racial factor, the connective tissue abnorm ality, the 
acetabular dysplasia and the fact that the concordance in m onozygotic twins 
is 20 times that in dizygotic twins.

O ther ideas on aetiology included G uerin’s theory o f ‘convulsive m uscular
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contraction’, popular in France for decades in the 18th and 19th centuries 
as the cause of num erous orthopaedic disorders. This theory was to have 
unfortunate results, for, writing in 1841n , he said, ‘It is necessary to perform 
subcutaneous section of all the contracted muscles’ and proceeded to  do just 
that, sparing hardly any of the muscles spanning the pelvis and femur, so 
further impairing the ability to retain the head in the socket even if reduced. 
At much the same time, in 1842, Parise postulated a hydrops of the jo in t in 
intrauterine life, stretching and weakening the capsule.

Roser, in 186412 and subsequently13, explained the com m oner incidence 
in girls by attributing the dislocation to persistent severe thigh adduction in 
utero, a position less tolerated by male foetuses because of the pressure on 
the genitals, a view unlikely to find favour in the present-day climate of 
feminist opinion. M isguided as this may have been, Roser rendered two 
valuable services: he described N elaton’s line in 184614, a year before N elaton 
himself, pointing out that the diagnosis of dislocation was made easy if the 
trochanter was found above the line from the anterior superior iliac spine 
to the ischial tuberosity, and he stressed that the early diagnosis of such 
dislocations was the first condition of their curability, ‘I believe that many, 
even most, of these cases would still be curable if the disorder were detected 
in the new born and if the necessary abduction appliance were applied at 
once. I believe tha t with plaster boots held apart by a crossbar or crossboard 
the object would be m ost simply obtainable.’ All earlier efforts had been 
doom ed to  failure because recognition had been achieved too late. And this 
in 1879! It is in the highest degree unfortunate that Roser’s views coincided 
with the rise of operative treatm ent, which so fascinated many that simpler 
measures were ignored; it should be borne in mind that the hazards of 
forcible m anipulative reduction were probably even greater than those of a 
simple open operation.

If D upuytren was a nihilist, he nevertheless employed a girdle very much 
like Andry’s, and one may assume that, like everyone else, he advised a 
raised shoe for the shortening. His declaration that reduction was impossible 
had the effect of similar pronouncem ents throughout history -  that anae
sthesia, the prevention of poliomyelitis, trips to  the m oon, were impossibilities: 
it stim ulated the endeavour to prove him wrong. Even in his own departm ent, 
in 1828, shortly after D upuytren’s thesis, a D r Biloniere wrote a dissertation 
which certainly m entions his m aster’s girdle but goes on to refer to  the case 
of an 8-year-old girl whom D upuytren had transferred to the Institute of 
Jalade-Lafond and Vincent D uval at Chaillot, in Paris, to be m anaged by 
continuous traction in their machine oscillatoire, or extension bed. To his 
surprise, the good effects produced by a few m onths’ continuous traction 
lasted over several weeks. Biloniere cautioned against results in a single case; 
but ‘this case is im portant in itself and may become even more so because 
of the consequences it may have15.’ Lafond himself gave no details of his 
late results and D upuytren’s pessimism remained unaltered.

However, the situation was changing, thanks to the dem onstration of the 
m orbid anatom y by D upuytren in Paris in 1826 and by Vrolik (1775-1859) 
in Amsterdam in 183916, who illustrated the flattened deformed femoral 
head and the coxa vara. It was now clear where the femoral head lay and
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Figure 213 G erard  Vrolik: the pathology of congenital dislocation of the hip,
Am sterdam  1839

whither it had to be reduced, and another Frenchm an, Francois Flumbert 
(1776-1850), asserted with Jacquier in 183517 that he had succeeded in 
reducing a congenital dislocation in an 11-year-old girl at a single session of 
forced traction on a machine in under an hour. It seems probable that 
H um bert was producing, not a true reduction, but a transposition of the 
femoral head into the ob tu ra to r foramen or sciatic notch; but even this was 
a great step forward, for it lengthened and stabilized the limb and it showed 
that the situation could be changed for the better. There was now some 
hope.

For 2000 years a true reduction of the congenitally dislocated hip had 
haunted the im agination of surgeons; what H um bert had done was really to 
conceive its practicability -  the essential first step in any hum an project -  
and only a few years later, in 184118 and 1847, Pravaz in Lyons brought 
about the long-desired result. Pravaz reported on 19 cases in a book of 
184719. After some nine m onths of traction, when the head had reached the 
level of the acetabulum , reduction was effected by daily abduction with 
pressure on the trochanter, while m aintaining the extension; and even then 
traction was continued while the child spent the next two years in a small 
carriage, self-propelled, the char a engrenage et a bielles (car with gear and 
cranks) so that the active movements ‘ground ou t’ the acetabulum , followed 
by a walking-aid with an axillary crutch m ounted on the side-arm.
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In his own country, Pravaz was opposed by Boyer and Bouvier, the latter 
m aintaining that the great obstacle to reduction -  the constriction of the 
capsule -  was impassable, but as the years passed the experience of others 
provided support. Malgaigne, in 186220, said he did not doubt that reduction 
was sometimes possible, and might even be easy. Pravaz’s results were 
confirmed by a commission of the Academie de Medecine, by N elaton, and 
later by Lorenz. In W urzburg, Jakob Heine bestirred himself in the m atter, 
having attended Pravaz’ dissertation, and in 1842 reported on 11 cases, 
though w ithout claiming unequivocal success. In the United States, John 
M urray C arnochan (1817-1887) comprehensively reviewed the m ethod and 
his own dissections, the first proper account in Am erica21; but, according to 
Valentin, the first there to apply the m ethod was Buckminster Brown in 
Boston, and then not until 1885, but with complete success, after 15 m onths’ 
traction, in a 4-year-old girl with bilateral deformity. (It is strange that Bick 
does not refer to this and indeed mentions Brown, so im portant in American 
orthopaedic history, only once and very briefly in his Source Book.)

In England, in 1866, Bernard Edw ard B rodhurst (p. 130) used Pravaz’s 
method in a 12-year-old boy, combined with section of the trochanteric 
muscles, though he thought that ‘in children under two years of age, it will 
probably not be necessary to have recourse to this operation. Through 
extension alone the head of the femur may be restored to and retained in 
the acetabulum ; but after this age there is great difficulty in preventing the 
escape of the bone from the cavity22.’ Also in London, William Adams 
reported a series of cases similarly treated23.

Pravaz’s son, Jean Charles Theodor (1831-1892) followed his father as 
director of the orthopaedic institute a t Lyons and himself wrote on the 
subject in 186424. The m ethod fell into desuetude, no doubt becaue it was 
tedious and prolonged.

After this there seems to  have been a fallow period, though m arked by

Figure 214 Pravaz: self-propelled carriage for the after-treatm ent of congenital 
dislocation of the hip. (Pravaz, Ch.-G. (1847) Traite theorique et pratique des luxations

congenitales du fem ur)
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some novel treatm ents; though m entioned elsewhere, we shall repeat them 
here. A round the mid century, it occurred independently to Joseph Anton 
M ayer in W urzburg in 185225,26 and to Francesco Rizzoli in Bologna in 
184927 that a patient with old shortening of one leg due to a femoral fracture 
could be restored to equality of leg-length if a fresh fracture of the opposite 
femur were allowed to heal with shortening. It now occurred to M ayer to 
treat a 9-year-old girl with congenital hip dislocation by removing an 
appropriate segment from the healthy femur, while Rizzoli had a special 
osteoclast, his macchinetta ossifraga, made by the Lollini brothers in 1847 
to break the healthy femur to correct limp due to shortening of one leg, 
though it is not clear whether this included congenital dislocation. There 
were those who condem ned such procedures as unethical, but after the turn  
of the century it was adopted with enthusiasm  by G erm an workers for limb 
inequality and has of course since become a commonplace, mainly for the 
effects of poliomyelitis.

Then again, before 1850, G uerin28 in Paris attem pted to deepen the 
postero-superior rim of the acetabulum  by subcutaneous scarification of the 
ilium down to the bone, and this early shelf operation was followed by 
procedures developed by H ueter29 in 1877, K onig30 in 1891 and Schonbron 
in 1892; these were of a rather different nature, since they consisted of turning 
down an osteoperiosteal flap from the ilium and fastening it to the capsule, 
sometimes even while the head was still displaced or had even been excised. 
Such resection became not uncom m on in the 1870s and 80s. One gains the 
impression that, as Lorenz commented, this was a last-ditch procedure; the 
intention had been to replace the femoral head, and when this proved 
impossible, it was resected for the sake of doing something. One knows the 
feeling. Nevertheless, this was not a total failure, for it led to the concept of 
deliberately deepening the acetabulum , as performed by M argary in Italy in 
188431, and was perhaps the forerunner of the C olonna arthroplasty.

The great step tow ards m odern m anagem ent was due to Agostino Paci 
(1845-1902) of Pisa (p. 291), an outstanding 19th century Italian orthopaedist, 
who in 1886 dem onstrated m anipulative reduction by leverage of the head 
over the posterior acetabular rim as for traum atic dislocations32 and 
dem onstrated this to an international congress in Rome in 1894. This was 
a return to the old H um bert-Jacquier m ethod of single-stage forcible 
reduction, secured by flexion, then m oderate abduction, external rotation 
and final extension of the limb; of course, it had the advantage of anaesthesia. 
W hether this procedure actually routinely produced true reduction rather 
than transposition is debatable. W hat it did lead to was a long-running 
dispute with Hoffa33 and Lorenz34 in the 1890s as to the priority and efficacy 
of the m ethod, a dispute pursued during lecture tours of the United States. 
Both originally asserted that Paci’s reduction was impossible, both then 
changed their minds, and later Hoffa tended towards operative reduction 
while Lorenz used his ‘bloodless m ethod’ wherever possible. It was all rather 
esoteric. Lorenz’s program m e began with forced extension and continued 
with flexion, forced abduction to a right angle, and wound up with external 
rotation and gradual reextension. M anipulative reduction was in vogue, for 
C alo t35 reported much the same method as Lorenz at much the same time,
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though w ithout all the publicity, for Lorenz secured and held pride of place 
and continued to publish on the subject up to his m aster-work of 1920, 
though suggesting earlier subcutaneous adductor tenotom y in resistant cases.

In his book of 1900, dealing with results in 450 cases, he acknowledged 
three deaths, 13 fractures, a dozen m ajor nerve palsies and one to tal gangrene 
of the limb; there were also stiffness and some anterior transpositions. In 
1905 he claimed good anatom ic results in 52.6 per cent of cases, and of 
course by this time such claims had to be backed up by radiographic 
confirmation.

Hoffa claimed only 30 per cent of successes with m anipulation; but this 
was because he tended not to persevere but to operate on his failures, giving 
the success rate for the combined m ethods as 80 per cent. Lorenz strongly 
advocated the bloodless method, and many in Europe and England, and 
most in the USA, followed him. Hoffa took the middle position. Sherman 
of San Francisco, in 190336 pointed out the physical impossibility of 
m anipulative reduction w ithout serious damage in many cases, and that it 
was often far from bloodless internally in older children. Also in the USA, 
and in the same year, D avis37 proposed reduction with the patient prone, 
which seemed sensible as the displacement was backwards and gravity would 
aid reduction, and this was revived by Denis Browne in London in the 1930s.

All these workers were aware that success depended on early diagnosis. 
After three years of age it became increasingly difficult and different upper 
limits were set for m anipulation, a com m on one being eight years for 
unilateral and five for bilateral cases, after which open operation would be 
called for. If m anipulation was successful, it was standard  to  hold the 
reduction in the ‘frog’ position of 90° abduction, 90° flexion and 90° external 
ro tation  in a plaster spica, though many varied this.

The discovery of X-rays by Roentgen in 1895 was im portant for two 
reasons: it confirmed the diagnosis and also reduction; and it could be used 
to dem onstrate early cases of dysplasia and subluxation before dislocation 
developed, using various indices of the slope of the upper acetabulum  and 
the position of the femoral head. These indices included the various guidelines 
draw n through salient points and also any break in the symmetry of Shenton’s 
line, first described in 1911.

The arrival of the X-ray also settled an age-old controversy, somewhat 
akin to the problem  of the philosopher’s stone. Before then, as Valentin 
points out, ‘commissions were appointed, investigations in stitu ted ... all 
w ithout yielding a tangible result, simply because within the diagnostic 
lim itations of the time, an assured decision was not possible, the opponents 
being unable to visibly dem onstrate successful reduction as can be done so 
simply by radiography today38.’ Lorenz was lucky in that his technique 
came just a t the right time to coincide with Roentgen’s discovery. ‘Then, and 
only then, the doubters -  and they were powerful not only in num bers but 
also in im portance -  fell silent.’

It was recognized before 1900, by Schede39, that redislocation was common, 
and usually due to anteversion of the femoral neck, and he tried to correct 
this by a subcutaneous subtrochanteric external ro tation osteotom y of the 
shaft; but, in the infancy of metal fixation, there was no way of holding the
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correction. In 1913, Reiner40 practised supracondylar femoral osteotom y as 
a preliminary to reduction, which was performed when the osteotom y had 
united. So did Russell H ibbs in New York, in 191541. O thers performed a 
m anual supracondylar osteoclasis after reduction had been held for some 
time42,43.

Bone operations for congenital dislocations have a longer history than is 
often recognized, for as early as 1835 Bouvier44 45, in Paris, was performing 
subcutaneous femoral osteotom y (for unreduced cases, of course) to improve 
gait and stability, partly by correcting the adduction as Barton had done in 
1826 for vicious ankylosis (p. 381), and this example was followed by others: 
Pravaz in 1847, Brodhurst in London in 1866 and G ant, also in London, in 
1872 (though the last-nam ed used an open procedure). We have referred 
earlier to  the practice of resecting the femoral head, which remained 
particularly popular in G erm any until the end of the 19th century and even 
later (p. 192), for alm ost any type of hip disease; but this only added to the 
shortening and instability, though it did correct fixed adduction. The idea 
of reconstruction of the shallow acetabulum , which D upuytren had regarded 
as the irrem ovable obstacle to reduction, we owe to Poggi46 in Italy (p. 290) 
in 1880, who deepened the socket and reshaped the femoral head. This was 
taken up in the 1890s with enthusiasm  (and rivalry) by Hoffa and Lorenz in 
G erm any, who m ust be regarded as developers rather than innovators on 
this field at least.

M oreover, K onig’s early shelf operation of 1891 was also a way of 
deepening the socket and led to standard  m ethods of acetabuloplasty, using 
an iliac flap turned down and held in place by iliac or even tibial grafts, as 
practised in France and Britain, and in the US by Sm ith-Petersen and others 
from the early years of the 20th century, and sometimes applied to other 
conditions47-51. W riting in 1939, Willis C am pbell52 asserted that a shelf 
operation was required in virtually every case operated after the age of four, 
either after open reduction or, in neglected cases, in the displaced position, 
but with the head transferred above the acetabulum  to correct the lordosis. 
He recognized that the shelf might be absorbed if skin or pin traction were 
not m aintained. Sometimes the acetabular rim was turned down like a 
bucket-handle, the gap being filled with grafts.

Before going any further, it may be useful to refer to the findings of an 
American commission in 1923 (Goldthwait, Adams and De Forest Willard), 
which reported on cases treated in the USA and C anada. The commission 
was impressed by the frequency of late destructive changes or m isshaping of 
the head, even though many of these cases had good clinical function, and 
they related this to the violence of m anipulative reduction.

In 1926, a report from the New York O rthopaedic H ospital by Benjamin 
P Farrell, H erm an von Lackum  and Alan de Forest Smith found that there 
was only a 50 per cent immediate success rate with closed reduction, and an 
overall rate of only 30 per cent. Early diagnosis would help, but operation 
was essential in some cases. ‘Practically every congenital dislocation of the 
hip within a reasonable age limit can be reduced by operation, and in that 
way im p ro v e d ...a  m uch larger percentage should be reduced by open 
operation than were so treated.’ Nevertheless, m any operated cases were left
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Figure 215 D ickson shelf operation. A. Exposure of dislocated hip and m obilisation 
of head of femur, perm itting forward transference of head on to  ridge between anterior 
and posteriorplanes of pelvis. B  and C. F lap  of bone turned  dow n from crest of ilium 
over head of fem ur and held in place by wedge graft. (Figures 215-221 are reproduced 

from Willis C am pbell’s Operative Orthopedics St Louis, M osby, 1939)

Figure 216 Left Albee shelf operation  (1915). Right Gill shelf operation
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Tibial qraft

Figure 217 Left shelf operation  of C om pere and Phemister. Right shelf operation
of G horm ley

Figure 218 Shelf operation  of Lowm an
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with considerable stiffness. In the same year, H erbert G allow ay53 wrote 
in the Journal o f Orthopedic Surgery, ‘The results in young children 
a re ... uniformly satisfactory .. .  but let it be clearly understood that my claim 
that the open operation is simple, safe and reliable applies particularly to 
children under three years of age who have never been subjected to treatm ent 
by m anipulation or otherwise." Nevertheless, ‘I believe that by some form of 
operation substantial im provem ent can be secured in practically every case 
and at any age."

In 1926, Putti relied mainly on m anipulation and operated only in 5 per 
cent of cases, in older children with severe displacement or anteversion. Even 
at this late date, he wrote, ‘A nterior transposition m ay .. .  produce results 
which are functionally just as satisfactory as those which are anatom ically 
perfect," an unexpected rem ark from one who was himself such a perfectionist. 
But this was no t an unshared view, for in 1922 H A T  Fairbank, in London, 
had found open operation possibly necessary between the ages of three and 
six, but rarely later, whereas anterior transposition might give ‘rem arkably 
good functional results’ in the short term.

To return  to Tennessee and the Campbell Clinic, Campbell was so 
influential on so m any surgeons that it is w orth reporting his views in some 
detail. Looking back to these, as they were set out in 1939, one is forcibly 
reminded of the gross pathological changes that used to be associated with 
delay in recognition and treatment:

‘Congenital dislocation of the hip arises from a lack of embryonic 
development of the joint. Since the osseous changes as dem onstrated 
by the roentgenogram s are not conspicuous at birth, diagnosis is 
exceedingly difficult. . .  A brief sum m ary of the changes present after the 
lapse of three or four years is as follows:

(1) The acetabulum  is shallow, triangular in shape, and may be filled 
with cartilaginous or fibrous tissue.

(2) The head of the femur is poorly developed, irregular, and small 
and, in com parison, the neck is thick and short.

(3) A nterior torsion of the neck of the femur may be 45° or more at

CaStu* /olbwins oat

Figure 219 Bucket-handle acetabuloplasty for repair of defects in acetubular roof
(Nachlas)
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birth a n d ... may approach 90° after three or four years and causing 
the flat surface of the neck to come into contact with the pelvis.

(4) The capsule, in particular, is abnorm al, being extremely thick, 
a n d ... its posterior superior surface is usually adherent to the ilium. 
An hour-glass contracture or a fold of the thickened inferior capsule 
may form an insurm ountable barrier to closed reduction. On reduc
tion, the inferior fold may precede the head into the acetabulum  and 
cause recurrence of the dislocation.

(5) The ligamentum teres may be elongated and thickened, or, rarely, 
may be entirely absent.

(6) The abductor muscles are shortened and unable to function, as 
the trochanter is high on the ilium. This loss of gluteal power and of 
bony support to the head of the femur are responsible for a positive 
Trendelenburg sign.

(7) The soft tissues which pass from the pelvis to the thigh, particularly 
the ham string and adductor muscles, are contracted.’

This is a pathology now utterly strange to most orthopaedic surgeons 
working in the West, used to screening of the newborn and to early or even 
only suspected diagnosis (and often, also, to  overtreatm ent or unnecessary 
treatm ent in consequence). Nor, as one might expect, is it readily found in 
the Third W orld, for there congenital dislocation is uncom m on. Yet, at the 
time when Campbell was writing, and discussing P u tti’s success a t the end 
of the 1920s in large-scale population screening and early treatm ent, he 
argued that such measures might be practicable and justifiable in some 
countries, but not where the condition was rare, as in the USA, where the 
time and expense would not be w arranted, and where ‘the condition is 
seldom discovered or the child presented for treatm ent until walking is 
begun.’ Also, Campbell was then still describing one-stage reduction under 
general anaesthesia as practised by Lorenz and others, and makes little 
reference to prelim inary traction.

N or did he worry unduly about anteversion, T h e  m ajority of surgeons 
regard correction of anteversion of the neck as necessary only in extreme 
cases; growth and exercise will gradually accom m odate for and overcome a 
m oderate deformity.’ Still, for some children under three years of age, when 
anteversion was such as to produce redisplacement when abduction was 
reduced, K rida’s m anual supracondylar osteoclasis might be needed54. 
N othing is said about ro tation  osteotomy.

W hen open reduction was required for older children 50 years ago then 
preliminary traction was advisable. The procedure had remained essentially 
that of Hoffa until 1926, when Hey G roves55 in England sutured the 
longitudinally incised capsule transversely to correct its laxity and the 
constriction and drove a pin through the trochanter into the ilium above 
the socket and incorporated it in the cast for a time to stabilize the reduction. 
G roves’ principles led to the famous operation devised by C olonna in 193656. 
Its first stage involved subcutaneous tenotom ies or gluteal stripping, with
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skin or skeletal traction to bring the head down. A few weeks later the hip 
was exposed through an anterolateral incision, the great trochanter reflected, 
and the capsule dissected free and used to cover the head, which was reduced 
into the reamed acetabulum  and the trochanter reattached, Hey Groves had 
anticipated this, for in 1927 he released the capsule and also used it to 
envelop the head in the reamed acetabulum , but with a pull-through suture 
through an opening in the acetabular floor to tighten the capsule in its new 
position as a socket lining.

Before and just after W orld W ar II, a num ber of salvage procedures were 
designed for old irreducible dislocations, some of which are discussed under 
their authors. The essential principle was established by von Baeyer37 in 
1918; the unstable head was left in situ and an osteotom y was performed 
below the trochanters and the proxim al shaft inserted in the acetabulum  -  
the bifurcation operation. This was modified, while respecting its objective, 
by Lorenz58 in his intertrochanteric osteotom y of 1919; and then Schanz59, 
in 1922, performed the section at the level of the ischium, leaving the upper 
fragment of the femur adducted against the side of the pelvis. Such procedures 
may very properly now be regarded as antediluvian, yet may still be 
occasionally indicated for the odd neglected congenital or pathological 
dislocation, though it m ight be that arthrodesis or even total replacement 
would find m ore favour.

We must certainly refer to  the introduction in recent decades of the Salter 
innom inate osteotom y for congenital subluxation or dislocation60, the 
ultim ate extension of the shelf operations listed earlier, and to  the adaptation  
of C hian 's pelvic osteotom y to acetabular dysplasia in young subjects61. 
Very recent elaborations of the Salter technique include double, triple and 
‘dial’ innom inate osteotom y62' 64.

Perhaps the greatest contributor to the general m anagem ent of congenital

A
Figure 220 Lorenz bifurcation operation, derived from von Baeyer’s procedure

of 1918
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dislocation of the hip in this century was V ittorio Putti a t the Rizzoli Institute 
in Bologna, after W orld W ar I; if we note the great contributions of Italian 
surgeons, it is because of the endemic nature of this condition in northern 
Italy. Putti was one of the first -  Le D am any in Britanny, much earlier, was 
truly the first (p. 268) -  to institute large-scale screening of the newborn, 
alerting both doctors and parents, and devised the simple triangular abduction 
pillow which was the forerunner of the Pavlik and other harnesses6 5-61.

It is true that, just before and after W orld W ar II, O rto lan i68 in Italy 
(1937), von Rosen69 in M almo, Sweden (1957) and Barlow 70 in England 
(1962) greatly developed screening program m es for early diagnosis and 
heightened the index of suspicion; yet it may not be too unkind to note that 
this has led to  as much unnecessary, though harmless, treatm ent as there 
was previous neglect. If such program m es eliminate the need for more or 
less violent procedures of reduction, which have been shown later to produce 
avascular changes and deform ation in the femoral head giving rise to 
arthrosis in what had seemed to  be anatom ically satisfactory reduction, then 
that is their justification. As shown by Severin and others in the 1940s and 
50s, the functional results may rem ain excellent for a long time, but the 
radiological changes will eventually have their effect.

There is little need to rehearse here the advances of recent years: the use 
of arthrography to delineate the configuration of the joint, the inclusion of 
excision of the limbus as part of open reduction at an  increasingly early age 
in cases of any difficulty, the early resort to ro tation osteotomy. We are now 
as surprised to see a late case of dislocation as our forerunners were to see 
an early one and have infinitely better means of dealing with the disorder 
at any stage.

A CKNO W LED GEM EN T

It is a pleasure for me to acknowledge how much I owe to Bruno Valentin’s 
Die Geschichte der Orthopadie (Georg Thieme, S tuttgart 1961) for inform ation 
on the history of this subject.

R E FE R E N C E S

1. M algaigne, J-F. (1840). Oeuvres com pletes d 'A m broise  Pare. (Paris)
2. Verduc, J.B. (1710). P athologie de Chirurgie. 4th edn. (Paris)
3. Zwinger, T. (1710). Theatrum  praxeos medicae. (Basel)
4. Andry, N. (1941). L'O rthopedie. (Paris)
5. Cam per, P. (1784). Uber das H inken  der K inder. (Leipzig)
6. Palletta, J.B. (1783). Adversaria Chirurgica. (M ilan)
7. Palletta, J.B. (1820). E xerc ita tiones pathologicae. (Milan)
8. D upuytren, G. (1826). M em oire sur un deplacem ent originel ou congenital de la 

tete des femurs. R epert. Gen. Anat. Physiol. Path. Clin. Chir. Paris, 2, 82
9. Lorenz, A. (1920). Die sogenannte angeborene H iiftverrenkung. (Stuttgart)

10. W ynne-Davies, R. (1973). H eritable  Disorders in O rthopaedic Practice. (Oxford, 
Blackwell)



C O N G E N IT A L  D IS LO C A T IO N  O F TH E HIP 5 2 5

11. G uerin, J.R. (1841). Recherches sur les luxations congenitales. (Paris)
12. Roser, W. (1864). Z ur Lehre von den Spontanluxationen. Arch. Phys. Heilk., 542
13. Roser, W. (1879). U ber angeborene H iiftverrenkung Verh. dtsch. Ges. Chir., 8th 

Congress. Arch. Klin. Chir., 24, 309
14. Roser, W. (1846). Bonnets Ansichten U ber die G elenkkrankheiten m itgetheilt 

und m it A nm erkungen versehen. Arch. Phys. Heilk., 5, 132
15. Caillard-Biloniere, A.J. (1828). Sur les luxations originelles ou congenitales des 

femurs. Thesis Paris No. 223
16. Vrolik, G. (1839). Essai due les effets produits dans le corps humain par la luxation  

congenitale et accidentelle nonreduite du femur. (Amsterdam)
17. H um bert, F. and Jacquier, N. (1835). Essai et observations sur la maniere de 

reduire les luxations spontanees ou symptomatiques de Tarticulation iliofemorale. 
(Bar-le-Duc and Paris)

18. Pravaz, C.G. (1841). M em oire sur le traitem ent des luxations congenitales du 
femur. Bull, de PAcad., 7

19. Pravaz, C.G. (1847). Traite theorique et pratique des luxations congenitales du 
femur. (Lyon)

20. M algaigne, J-F. (1862). Leqons d'Orthopedie. (Paris)
21. C arnochan, J.M. (1850). On the etiology, pathology and treatment o f congenital 

dislocations o f the head o f  the femur. (New York)
22. B rodhurst, B.E. (1866). O n congenital dislocations of the femur. St. George's 

Hosp. Rep., 1, 217
23. Adams, W. (1885). O n the treatm ent of hip-joint disease by extension with 

m otion. Br. Med. J., 2, 859
24. Pravaz, J.C.T. (1864). De la curabilite des luxations congenitales du femur. (Lyon)
25. M ayer, J.A. (1852). D ie O steotom ie, ein neuer Beitrag zur operativen O rthopadik. 

lllustr. med. Z tg . (Munich), 2, 1 and 65
26. M ayer, J.A. (1855). Das neue HeilverJ'ahren der Fdtalluxation durch Osteotomie. 

(W urzburg)
27. Rizzoli, F. (1849). N uovo m etodo per togliere le claudicazione, derivante dall’ 

accavallam ento, e reciproca unione dei fram m enti del Fem ore. Novi Comm. Acad. 
Sci. Inst. Bononiensis, Bologna, 10, 245

28. M algaigne, J-F . (1848). Rapport sur les traitements orthopediques de M. Jules 
Guerin. (Paris)

29. H ueter, C. (1877). Klinik der Gelenkkrankheiten mit Einschluss der Orthopadie. 
2nd edn. (Leipzig)

30. K onig, F. (1891). Osteoplastische B ehandlung der kongenitalen Hiiftgelenkslux- 
ation. Verh. Dtsch. Ges. Chir., 20th Congress p. 75

31. M argary, F. (1884). Arch. Ortop. (Milano), 381
32. Paci, A. (1888). Studio ed osservazione sulla lussazione iliace commune congenita 

e sua cura razionale. (Genoa)
33. Hoffa, A. (1896). Z ur unblutigen Behandlung der angeborenen Hiiftgelenksverren- 

kung. Arch. Klin. Chir., 53, 3
34. Lorenz, A. (1896). U ber die Stellung der funktionellen M ethode der Belastung des 

eingerenkten Schenkelkopfes m it den K orpergew icht zu den anderen unblutigen 
Behandlungsm ethoden der angeborenen H iiftverrenkung. Wien. Klin. Wschr., 36

35. Calot, F. (1903). La technique du traitem ent non-sanglant de la luxation 
congenitale de la hanche. Ann. Chir. et Orth., 12

36. Sherm an, W.O. Trans. Am. Orthop. Assoc.,
37. Davis, C.G. (1903). The forcible reposition of congenital dislocation of the hip. 

Am. Med., 5, 30
38. Valentin, B. (1961). Die Geschichte der Orthopadie. (S tuttgart, Thieme)
39. Schede, F. (1892). U ber die blutige Reposition veralteter Luxationen. Arch. f .



5 2 6 THE H IS TO R Y  OF O R TH O P A E D IC S

Klin. Chir., 43
40. Reiner, M. (1910). U ber die prelim inare D etorquierung. Z ts c h r .f  Orth. Chir., 25, 

775
41. Hibbs, R. (1915). Trans. Sect. Orth. Surg. Am. M ed. Assoc., 48
42. Froelich, M. (1921). L 'antetersion de l’extrem ite superieure du femur dans la 

luxation congenitale de la handle: sa correction. Rev. d'Orthop., 8, 214
43. K rida, A. (1928). Congenital dislocation of the hip. The effect of anterior 

distortion: a procedure for its correction. J. Bone Jt. Surg., 10, 594
44. Bouvier, S.-H.-V. (1858). Lemons cliniques sur les maladies de I’appareil moteur. 

(Paris)
45. Bouvier, S.-H.-V. (1864). R apport sur la curabilite des luxations congenitales de 

la hanche. Gaz. des Hdp., 10
46. Poggi, (1880). C ontribu ti alia cura  cruenta della lussazione congenita coxofemor- 

ale unilaterale. Arch, di Ortop., 7 , 105
47. Albee, F. (1915). The bone graft wedge. Its use in the treatm ent of relapsing, 

acquired and congenital dislocations of the hip. N.Y. Med. J., 102, 433
48. Sm ith-Petersen, M .N. (1936). The treatm ent of m alum  coxae senilis, old slipped 

upper femoral epiphysis, intrapelvic p rotrusion of the acetabulum  and coxa plana 
by means of acetabuloplasty. J. Bone Jt. Surg., 18, 869

49. Lance, (1925). C onstitu tion  d ’une butee osteoplastique dans les luxations et 
subluxations congenitales de la hanche. Presse Med., 33, 945

50. G horm ley, R. (1931). Use of an terior superior spine and crest of the ilium in
surgery of the hip jo in t. J . Bone Jt. Surg., 13, 784

51. Com pere, E.L. and Phemisyer, D.B. (1935). The tibial peg shelf in congenital 
dislocation of the hip. J . Bone Jt. Surg., 17, 60

52. Campbell, W. (1939). Operative Orthopaedics. (St Louis, Mosby)
53. Galloway, H .P.H . (1920). O pen operation  for congenital dislocation of the hip.

J. Orth. Surg., 2, 390
54. K rida, A. (1928). Congenital dislocation of the hip. The effect of anterior 

distortion: a procedure for its correction. J. Bone Jt. Surg., 10, 594
55. Hey G roves, E.W. (1926). Some contributions on the reconstructive surgery of 

the hip. Br. J. Surg., 14, 486
56. C olonna, P.C. (1936). An arthroplastic  operation  for congenital dislocation of 

the hip -  a two stage procedure. Surg. Gyn. Obstet., 63, 111
57. von Baeyer, H. (1918). O perative B ehandlung von nicht reponierbaren angebor

enen H uftverrenkungen. Munch. Med. Wschr., 65, 1216
58. Lorenz, A. (1919). U ber die Behandlung der irreponibilen angeborenen Hiiftlux-

ation (Bifurkation des oberen Femurendes). Wien. Klin. Wschr., 41
59. Schanz, A. (1922). Z ur B ehandlung der veralteten angeborenen Huftverrenkung. 

Miinsch. Med. Wschr., 69, 930
60. Salter, R.B. (1961). Innom inate osteotom y in the treatm ent of congenital 

dislocation and subluxation of the hip. J. Bone Jt. Surg., 43B, 518
61. C olton, C.L. (1972). Chiari osteotom y for acetabular dysplasia in young subjects. 

J. Bone Jt. Surg., 54B. 578
62. Steel, H.H. (1973). Triple osteotom y of the innom inate bone. J . Bone Jt. Surg., 

55A, 343
63. Sutherland, D.H. and Greenfield, D.L. (1977). D ouble innom inate osteotomy. 

J. Bone Jt. Surg., 59A, 1082
64. Eppright, R. (1981). D ial osteotom y. In  American Academy of O rthopaedic 

Surgeons Instructors Course
65. Le Dam any, P. (1908). Z. Orthop. Chir., 21, 129
66. Le D am any, P. and Sauget, J. (1970). Rev. Chir. (Paris), 45, 502
67. Le D am any, P. (1912). La luxation congenitale de la hanche. (Paris)



C O N G E N IT A L  D IS LO C A T IO N  O F TH E HIP 5 2 7

68. O rto lani, M. (1937). Pediatria (Naples), 45, 129
69. von Rosen, S. (1957). Acta Orthop. Scand., 26, 136
70. Barlow, T.G. (1962). J. Bone Jt. Surg., 44B. 292





CHAPTER 24

Scoliosis

In  my opinion, the problem  of the treatm ent of scoliosis is the m ain problem  
of the orthopaedics of the future. (Hoffa, A. (1897). Berl. Klin. Wchschr. 4).

Scoliosis is rem arkable for the stubbornness with which th roughout the ages 
this deformity has defied explanation. (O sm ond-C larke, H. (1955). J. Bone Jt. 
Surg., 37B, 3).

O ur knowledge of the aetiology of idiopathic scoliosis is negligible; probably 
less is know n of it than  of any o ther disease so com m on, or so visually evident.
In consequence of this lack of factual knowledge there are, as always, num erous 
hypotheses. (James, J.I.P. (1967). Scoliosis. Edinburgh and London, Livingstone).

To those orthopaedic surgeons who have only occasional contact w ith scoliosis 
the whole picture is one which approaches bewilderment. (N icholson, O.R. 
(1975). J. Bone Jt. Surg., 57B, 129).

It is regrettable tha t the last two decades have not seen a single m ajor advance 
in the treatm ent of scoliosis based on a scientific understanding of the aetiology 
and m echanism s of curve progression. The efficacy of early detection and  surgical 
techniques cannot be denied but o rthopaedic surgery is no t relieved of the 
responsibility of pursuing the causation and pathogenesis of scoliotic curva
ture . . .  A sacrifice of spinal mobility is no t a final acceptable solution to  the 
malady. (Taylor, T.K.F., G osh, P. and Bushell, G.R. (1981). Clin. Orthop., 156, 
79).

The Greeks had no pathology, if plenty of natural history. Therefore, 
H ippocrates and his successors treated scoliosis by the same vigorous or 
violent means that they employed for simpler deformities due to injury or 
disease, though probably with fewer disastrous results. These methods 
included traction and countertraction on the H ippocratic bench, the scamnum, 
with or w ithout the operator exerting leverage or sitting or standing on the 
hump, suspension on a ladder and dropping from a height: all pictured for 
us by the Byzantines and transm itted by Vidus Vidius in Paris in 1544 (p. 
29)! Like other types of spinal deformity, lateral curvature was thought to

529
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be an instance of spina luxata; the Latin legend to one of Vidius’s figures 
runs:

Harmless it is indeed if anyone sit on that part where is the hum p of 
the back: and also, if a m an m aintain himself erect standing on the back 
where the hum p is and gently agitate it with his feet, nothing forbids 
this: as to how much is sufficient to the purpose, any wrestler will be 
familiar with th is2.

The basic m ethods of treatm ent throughout the ages have consisted of 
traction, support and m ore or less vigorous redressment, plus exercises and 
massage; internal distraction is an entirely recent development. And yet we 
have seen (p. 29) that, more than once, H ippocrates expressed a yearning to 
be able to  do just that, to insert his hand in the body cavities and directly 
straighten the spine. It is poignant to see from here someone having the 
right idea before the right techniques were available, like Leonardo with his 
flying machines and Langenbeck with his hip nails before X-rays and stainless 
steel and Themistocles Gluck in the 1890s with his ivory jo in t replacements 
but no adequate cement.

Everyone tried suspension, from H ippocrates to Glisson in the 17th 
century and Erasm us D arw in at the end of the 18th. C entury after century 
the attem pts continued. In M unich in the late 19th century, N ussbaum  used 
head suspension from a hook on the door of his lecture-room; but once a 
patient fell down dead and then the hook remained unused. The Germ an, 
Johannes Scultetus (1595-1645) (p. 56) recommended procedures transm itted 
from antiquity quite unaltered: ‘How the backbone which is yielded outwardly 
is to be made straigh t3.’ Denis Fournier (d. 1683) of Paris pictures the 
Byzantine machines of Oribasius -  which differed little from the medieval 
rack -  and coined the term  apocataosteologie for correction of the bones of 
the body4-5. Deventer (1651-1724) in Holland (p. 307), though primarily an 
obstetrician, took a special interest in spinal deformities and also used 
suspension, from axillary straps6. Francis Glisson (1597-1677), Professor of 
Physic at Cam bridge (p. 66), au tho r of the first book on rickets by nam e7, 
thought tha t all scoliosis was rickety (some then undoubtedly was) and 
devised an appliance for combined head and axillary suspension, what the 
French called the escarpolette anglaise; an escarpolette is a child’s swing, and 
indeed the patients, mostly children, did swing gently to and fro and found 
it pleasurable.

The great Pare (1510-1590) (p. 222), who attributed scoliosis to habitual 
malposture, used a corset of thin iron sheets, perforated for lightness, which 
Valentin considers the oldest attem pt to treat spinal curvature with a corset8 
(but claims to priority always tend to be fallacious). M any came to use these 
and often they were worn day and night; elsewhere (p. 68) we relate how the 
young Edm und Verney was sent from England to U trecht in 1653 to be 
treated for scoliosis by one Skatt, to whom thousands flocked, and there 
wore his quilted iron corsets continuously despite the sores. The archetypal 
corset was the ‘iron cross’ devised by Lorenz Heister in G erm any (1583— 
1758)9, yet it had been previously described by Pierre D ionis (d. 1718) in 
Paris, whose works Heister had translated in Augsburg in 172210; but it was



S C O LIO S IS 531

not original to  either of them. The cross was a modification of a simple 
backboard such as was later used for clavicular fractures and is pictured by 
Benjamin Bell, the Edinburgh surgeon, in his System o f Surgery of 1788. 

N icholas Andry (1658-1717) (p. 233) thought scoliosis was due to asymmet-

Figure 222 Andry: the effects of posture on the spine (from the English translation
of O rthopaedia, 1743)
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ric muscle tightness, so ushering in an era of French belief in ‘convulsive 
m uscular contraction’ as the cause of many deformities, epitomized by 
G uerin in Paris in the 19th century with his extraordinary multiple myotomies 
and fasciotomies for scoliosis. W hat Andry actually did, in the way of rest, 
suspension, posture, padded corsets, etc., was sensible enough and his 
attention to the m inutest details of seating, desks and tables is praisew orthy1\  

The 18th and 19th centuries saw an explosion in the development of every 
possible kind and elaboration to exploit the principles of spinal support and 
traction (often in com bination) as well as the pocketbooks of the parents of 
the rising bourgeoisie, concerned, as always, for the wellbeing, posture -  and 
m arriageability -  of their adolescent daughters.* There were special extension 
chairs, starting with D ionis in 1707. Initially, these were simply for patients 
in some form of corset, held upright by straps fastened to the chair, but then 
they became m ore am bitious, as when U lhoorn (1692-1749) in Holland in 
1641, attached an iron post and hook for head traction. There were the 
chairs, pictured elsewhere, of Levacher de la Feutrie (p. 242)12 and of Erasm us 
Darwin (p. 534) (1731-1802), grandfather of Charles Darwin. Erasmus 
noted -  it was not original -  that ‘if one measures young persons very 
accurately, it will be found that they are half-an-inch taller in the m orning 
than in the evening. This arises from the fact that the cartilages between the

Figure 223 Johannes Scultetus: ‘How to correct and straighten the outw ardly 
deviated spine: (From  the W und Artzneyisches Zeug-H auss, F rankfurt 1666)

*In 1776, a t Yverdon, Venel wrote a m onograph entitled Essai sur la sante et sur 
I'education medicinale des filles, destinies au mariage
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Figure 224 Erasmus Darwin’s ‘neck swing’ for scoliosis (Zoonomia, London 1796)

vertebral bodies are compressed during the day by the weight of the body 
and the shoulders’. Hence his ‘neck-swing’ and suspension chair and hence 
his use of day and night traction. At night, the neck-swing was attached to 
the bed-head, which was raised a foot or more; by day, it was fixed to a 
mast over the ch a ir13.

The com bination of a corset with traction led to  the elaboration of some 
quite extraordinary appliances, designed to allow the execution of social and 
educational and even travel activities. They involved the concept of pelvic 
bearing and of the use of the ‘jury-m ast’ or arbre suspensoir, associated 
particularly with the names of John Shaw 14 and Tim othy Sheldrake in 
England (p. 81) and the Levacher brothers, Delpech, Augustin Roux and 
M agny16 in France (pp. 237). Sometimes these were com bined with axillary 
crutches, as by Antoine Portal in Paris in 177217, when he exhibited the first 
such appliance to the Academic Royale des Sciences. Robert Chessher (1750— 
1831) at Hinckley in England, used traction via his ‘Hinckley collar’ and 
cords and pulleys so as to be able to apply a brace in the upright corrected 
position, about a century before Sayre did the same in New York using 
plaster of Paris. However, body-weight was always an aggravating factor. 
There was a strong argum ent for treatm ent in recumbency. In Switzerland, 
towards the end of the 18th century, Jean-Andre Venel (1740-1791) who has 
a far better claim than Andry to be the father of orthopaedics, introduced 
the extension bed which provided traction and countertraction by night and 
during rest periods by day. ‘This m ethod is exclusively my own and the basis 
of my particular treatm ent.’ It had the advantage of applying traction with 
gravity eliminated in the horizontal position and the relaxing warm th of the 
bed. The extension was effected via a tight cap provided with a hook, also
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Figure 225 The ‘neck-swing’ attached to the extension chair (Zoonomia,
London 1796)

via loops under the arm pits, all fixed to the head of the bed, while 
counterextension was obtained by a pelvic girdle with straps passing down 
and fixed to leather pads at knees and ankles to the lower end of the bed18. 
The trouble was that every proprietor of a provincial orthopaedic institution 
in France or G erm any had to be in the fashion, just as everyone nowadays 
has to be seen to own an arthroscope. He had to have an extension bed and 
to patent his own modifications to  it. M any such were introduced in 
Germany; by Schreger in 181019, Heine at W urzburg in 182620 (using an X- 
spring and an adjustable inclined plane), by Langenbeck in 182921 with 
added lateral traction devices, and by Stromeyer in 183822 (who also used 
it for the aftertreatm ent of tenotom y for torticollis. In France, Jalade-Lafond 
in 182723 introduced his lit oscillatoire and o ther enthusiasts included 
Delpech24, M aisonabe25 and Bouvier26 (see p. 252). In 1829, Dieffenbach in 
Berlin compiled a catalogue of extension beds and chairs and suchlike which 
ran  to 70 pages27. Valentin quotes Claude Lachaise in Paris in 1827;

Such is currently this sort of orthopaedic frenzy that not only is there 
no m echanic-bandagist who does no t claim to possess a mechanical 
bed superior to  those of all his colleagues, but in defiance of the most
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Figure 226 John  Shaw: Engravings illustrative o f  a work on the nature and treatment 
o f  the distortions to which the spine and the bones o f the chest are subject. London, 

1824. Plate VI, Figure 2 ‘H inckley C ollar’

positive laws there exist sanatoria of this type directed by men who are 
entire strangers to medicine: some headmistresses, seeing that this furore 
for getting oneself put straight conspired against their interests by 
depriving them of their pupils, procured mechanical beds and thus 
transform ed their boarding-schools into veritable infirmaries28.

There is a similarly caustic rem ark by Julius K onrad W erner, of Konigsberg 
in East Prussia, in 1837;

An extension bed is nothing more for the orthopaedic physician than 
the operating table for the operator, a surface on which he treats the 
misshapen in the supine position. Just as it can hardly be called music 
when a m onkey beats on the keys of a piano, so orthopaedics can hardly 
be m entioned when a person who is not an orthopaedic physician lays 
a cripple on an extension bed and m anipulates him on the same; and a 
cripple is as little likely to  become straight if one gives him an extension 
bed as a child is to  become musical if one plays him some notes29.’

By 1870, or therabouts, the tide had turned and the extension bed had 
been abandoned, after criticism as a relic of the Inquisition. Just how far 
therapeutic furore could go is shown by an appliance devised by M ax
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Figure 227 M ax Langenbeck (1818-1877): perhaps the ultim ate in correction of
scoliosis, G ottingen, 1850

Langenbeck (1818-1877) of G ottingen in 1850 (cousin of the more famous 
Bernhard of Berlin), who abandoned the supine position for a device, 
‘adapted, as it were, from the torture-cham ber’, in which the victim was 
fastened upright to a post while a padded board across the convexity was 
thrust forward by a screw, constraining the spine to yield a t its convexity30.

It was recognized early on that lateral pressure was also a requirement 
and this was effected by elastic metal plates, as in the appliances of David 
van Gesscher (1736-1810) in Amsterdam in 179231 and Eduard Grafe (1794- 
1859) in Berlin in 181832, while Borella33 (1784-1954) showed a most elegant 
com bination of axillary crutch distraction with screw-plate pressure on the 
hum p in an appliance dem onstrated to the Royal Academy in Turin in 1821. 
This last was reproduced by John Shaw in London in 1824, in the Atlas 
accom panying his textbook, but with the comment, ‘A good proof of the 
m ania for complicated m achinery’.

In 1835, J H ossard, a surgical mechanic in Paris, seized a principle first 
laid down by Delpech to patent his ceinture a inclinaison, or ceinture a
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Figure 228 D avid van Gesscher: scoliosis correction with metal plate pressure on 
convexities, A m sterdam , 1792

leviers34. Here, a well-fitting girdle had attached an adjustable back-bar 
running diagonally upwards away from the convexity. Its upper end was a 
fixed point for straps to pull the curvature to the opposite side. Since exertion 
was required to stay balanced, the long spinal muscles became active 
corrective factors. This had an interesting outcome. H ossard was asked to 
dem onstrate his m ethod to the Institut de France, which appointed G uerin 
and Bouvier as assessors. H ossard showed them  a very deformed young 
woman, of whose back casts were taken, and produced her again not long 
after w ithout a trace of curvature. All were astounded; but G uerin thought 
there had been skulduggery and showed by mixing true cripples with those 
he had taught to  feign scoliosis that the distinction was virtually impossible. 
H ossard sued Guerin, and that the latter was in the right did not save him 
from heavy damages. M oreover, G uerin rather slavishly im itated H ossard’s 
girdle, while careful not to infringe the patent rights. N or was the principle 
a bad one, for it conformed to the spiral nature of the curve and prom oted 
active muscle contraction in cure.

Poor Guerin! Himself a litigious individual, his suits did not succeed. He 
himself was investigated by the Faculty for transgressing the boundary 
between surgery and orthopaedics. M algaigne, in 1844, argued that G uerin’s 
operative treatm ent for scoliosis by myotomy, over which Valentine M ott 
so enthused when visiting Europe from the U nited States (p. 377), made the 
patients worse. The Academy concurred, G uerin sued him and Velpeau and 
won, but gained no credit. ‘His myotomies for spinal curvature,’ wrote
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Figure 229 Bartolommeo Borella: correction of scoliosis by axillary crutch distrac
tion and screw-plate pressure on hump, Turin, 1821

Stromeyer, ‘and other extravagances injured him as much as his patients’. 
Yet, if G uerin’s soft tissue operation was finished in France, this was not so 
elsewhere in Europe. Dieffenbach was by no means negative, while Berend 
from Berlin, a m ost judicious observer, who watched G uerin work in 1842 
and followed up the patients, found the results ‘often amazing and, in certain 
cases, unattainable by any of the other conventional m ethods h ith e rto ... I 
was sufficiently satisfied not to  hesitate to perform the operation myself in 
my own institute35’. There was also vigorous support from Roger and 
C arbonai in Italy, where there was furious debate in 1845-6, and it is not 
often realized that a figure as recent and as eminent as Joseph Trueta used 
an essentially similar method.

At this point it is indispensable to say a word about pathogenesis, not 
that we shall be able to come to any conclusions. As Bick has pointed out, 
between Galen in the 2nd century and Glisson in the 17th little was added 
to the description given by Hippocrates and the only change lay in 
abandonm ent of the violent m ethods of the Greeks. Valentin goes so far as 
to  say that not until 1779, when Percival P o tt’s work first appeared, was
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Figure 230 H ossard: ceinture a leviers, Paris, 1835

there any proper distinction between scoliosis, kyphosis and tuberculous 
caries, all these lesions being regarded as vertebral luxations. Scoliosis was 
attributed to swaddling, tight stays, an asymmetric flow of tum ours. Andry 
thought it postural, with muscle contracture, and many, like Guerin, 
saw the prim ary lesion as onesided m uscular overactivity, or, conversely, 
weakness. In 1866, Meyer saw the problem  as one of local im balance36. 
Glisson had thought it rachitic. In 1828, in his De VOrthomorphie, Delpech 
pointed to the role of the intervertebral discs. O thers in the 19th century 
blamed asymmetric growth, bad physical habit or weak ligaments. Some 
argued that there is norm ally a mild physiological right thoracic curve due 
to the arch of the aorta, and tha t scoliosis merely exaggerates this. The 
morbid anatom y, particularly the torsion (which had been rem arked on by 
M ery in Paris in 1707)37, was worked on in the late 19th century by 
N icoladoni38'39 and A lbert40 in Vienna and notably by the Swiss, Schul- 
thess41. At the tu rn  of the century, G oldthw ait42 and Bradford43 and 
B rackett44 in Boston settled for a postural aetiology. There was also for long 
much advocacy of the patchy and occult effects of poliomyelitis as causal; 
but the incidence of scoliosis has not noticeably declined since the vaccine 
was introduced. The advent of X-ray revealed the role of congenital anomalies, 
mainly hemivertebra; others noted the influence of neurofibrom atosis.

It would be hard to argue that we are any further forward in this matter. 
However, Ruth W ynne-Davies45 in Edinburgh has shown tha t infantile 
idiopathic scoliosis, a t least, is multifactorial, but tha t there is a definite, 
though variable, genetic predisposition. Thus, the incidence in first degree 
relatives is 30 times that in the general population and there is an association 
with plagiocephaly, m ental retardation and congenital heart disease, but 
there is also, as in congenital dislocation of the hip, a link with breech 
deliveries and winter births, while the condition is virtually absent in N orth  
America, possibly because infants there are usually laid prone. Familial cases 
of ordinary scoliosis have also been reported46. A basic problem has always
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been the inability reliably to produce an experimental model, though a close 
approach has been made by Langenskiold in Sweden in 1962 by excising 
the heads of the ribs on one side47.

We have described treatm ent by corsets and traction, whether erect or in 
recumbency. There has also, of course, been a wide range of treatm ents by 
remedial exercises, gymnastics, m echanotherapy and massage; but Greek 
gymnastics (gymnos = naked) was a m atter of general physical development 
and the specific use of orthopaedic gymnastics for spinal curvature had to 
await the early 19th century. Then there began the European craze for 
‘institutes’, often orthopaedic in name only but sometimes perm itting genuine 
scientific observation and treatm ent. These were the forerunners of the true 
orthopaedic hospitals, as detailed particularly in the chapter on G erm any 
(p. 179). Very often, these seem to have been finishing-schools for young 
ladies and the remedial exercises mere exercises in deportm ent carried out 
under pleasant conditions in the open air; many of the lateral curvatures 
treated must have been purely postural; the girls were taught not to slouch. 
Of course, some of the curvatures were genuine scolioses and some were 
tuberculous; John Shaw (p. 95) was an enthusiast for exercise therapy, but 
Shaw was well aware that only m inor curves were am enable and that serious 
misdiagnoses were possible.

There was Pravaz’s balanqoire orthopedique48; his girls exercised in rational 
garm ents and tights on apparatus in the garden. At M ontpellier, Delpech 
had his famous institute in the 1820s, coupling these simple measures with 
a high degree of observation and surgical endeavour; Delpech realized that 
the prolonged use of corsets or extension beds led to muscle wasting and 
relied on the gymnasium and swimming pool to  counteract this. We have 
referred elsewhere (p. 252) to Bouvier’s girls, who were m ade to leap about 
on crutches, like kangaroos, to the point where they could not progress 
unaided. The G erm an contribution, and the G erm an enlistment of Swedish 
gymnastics at the midcentury, is detailed in Chapter. The Ling system was 
introduced to England by M athias Roth (1819 1891 )49 and into America 
by George H Taylor, medical director of the ‘Remedial Elygienic Institution 
of New York C ity50’. The apotheosis of the Swedish system was the Zander 
institute with its battery of patient-operated machines, the contem porary 
equivalent of latterday ‘pum ping iron’.

There were also creeping exercises. The best known, named after Rudolf 
K lapp (1873-1948) were, until only a few decades ago, world-famous; but 
crawling had been recommended much earlier -  by Pietro M oscati in Milan 
in 177051 and by P ravaz52 later, the underlying idea being that hum an 
beings deserved their spinal ills for having abandoned the quadripedal 
position, a moralizing attitude tha t has not entirely disappeared.

We should add that, though there is no evidence at all that any kind of 
exercises have any effect whatever on the prim ary curve of scoliosis, it may 
be that exercises can help to develop com pensatory curves and hence 
m aintain overall balance. This was argued by A rthur Steindler of Iowa in 
his Diseases and Deformities o f the Spine (St Louis 1929), in which Steindler 
pays a tribute to Schulthess of Zurich as ‘the greatest clinical observer of 
scoliosis of all times’.
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There was also the plaster jacket applied in suspension, as popularized by 
Lewis Sayre (1820-1900)5 3 in New York tow ards the end of the 19th century. 
It is rather sad tha t Sayre’s book omits to  acknowledge tha t suspension 
dates back to H ippocrates, or at the very least to Glisson, nor was his 
overhead ‘jury-m ast’ at all new, as we have seen. Bick says tha t not until 
Sayre was suspension used as a corrective while a support was applied, 
rather than as a treatm ent in itself; but even this is not the case, since the 
essential notion of applying a corset while the spine was straightened by 
overhead traction goes back to Chessher in 1800 (p. 88). The only novel 
element was the m aintenance of correction in a plaster jacket, yet according 
to Valentin even this was not really new. W alter Heineke (1834-1901), a 
professor of surgery at Erlangen, had treated m any cases by ‘forcible 
correction and redressm ent in plaster bandages’, but abandoned the m ethod 
because of inevitable disappointm ent and even deterioration, publishing only 
the briefest reference54.

For Sayre, suspension was from a head halter and also from axillary 
straps, and lateral traction bands over the convexities were also used as 
required. O thers, particularly Bradford and Brackett in B oston55, used 
traction in recumbency on a frame, sometimes with the patient on his side, 
the frame angled or a pad or sling applied to  the convexity, all followed by 
a plaster jacket. We have seen elsewhere that, in the 1890s, C alo t56 in France 
was routinely employing forcible correction under anaesthesia for the 
kyphosis of P o tt’s disease; and, incredible as it may now seem, he and the 
likem inded57 applied this to scoliosis -  but not for long. Attem pts to correct 
the deviation by less violent mechanical pressure date back to  Deventer, 
Glisson, Levacher and Langenbeck, using pads, plates, slings and springs to 
pull or push the convexities into place. In the 19th century attem pts were 
made to sophisticate this technique by the addition of spirally acting 
‘derotating’ forces acting from the shoulder and pelvic girdles. These reached 
their apotheosis with E G  A bbott of Portand, M aine, just before the first 
world w ar58. The patient was pulled and untwisted on a special table and a 
cast applied that often extended from both upper arms to both thighs. In 
the 1920s, Galeazzi in M ilan used a somewhat similar m ethod in which 
direct leverage was applied to  the spine and at about the same time M cCrae 
Aitken in England was using plaster jackets applied with the patient supine, 
with hips and knees flexed, with side slings pulling on the convexities, and 
with due attention to the emphasis laid by Hoke, of A tlanta, on the rotary 
com ponent. By the end of the first decades of the 20th century a general 
pessimism was beginning to set in as regards the possibility of influencing 
the prim ary curve, for X-rays now showed how often a hailed ‘im provem ent’ 
was only apparent. In addition, the era of operative treatm ent was well 
established.

We refer elsewhere to the historic 1911 paper of Russell Hibbs, of the New 
York O rthopaedic Hospital, in which he described the first spinal fusion 
operation. This referred to three cases of tuberculosis; but the paper was 
entitled An operation fo r  progressive spinal deformities and H ibbs postulated 
that it could also be applied to scoliosis and did so apply it in 1914. By then, 
according to Bick, the idea had already taken root, for a similar procedure
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had been suggested by Calot, and de Q uervain and O m bredanne had used 
the spine or medial border of the scapula as a graft, others parts of the ribs 
from the convexity (with sim ultaneous aesthetic improvement). It will be 
recalled that Albee had introduced his operation for fusion by insertion of 
a tibial graft into the split spinous processes in 1911 also, and also for P o tt’s 
disease, and this could be and was adapted to scoliosis, though technically 
difficult as a thick straight graft would not fit.

These were formidable operations for children or adolescents, the blood- 
loss often severe; hence an enthusiasm  for bankbone or beefbone as grafts. 
Also, the long follow-ups sometimes cast doubts as to the solidity of the 
fusion, sometimes to the extent that reexploration was necessary to check 
on this.

A useful m utation in progress in the late 1920s was the advent of the 
Risser plaster jacket, which was split transversely at the apex of the curve, 
hinged there with flat metal hinges, and opened up by turnbuckles on the 
side of the concavity in stages, fusion being performed through a window in 
the jacket when X-rays showed maximal correction59. A review of 265 cases 
so treated at the New York O rthopaedic Hospital was published in 193860. 
The results were generally good. W riting in 1939, Willis Campbell noted, ‘In 
the m ajority of cases it promises a far brighter outcom e than can be 
anticipated by the use of conservative means alone61’. (It is interesting that 
Campbell pictures a turnbuckle correction cast developed by Lovett and 
Brewster in 192462; though it does not appear that they used this other than 
as a means of correction, it is the direct precursor of the Risser jacket.) 
Campbell used thin flexible tibial strip grafts to allow for the curve and his 
pre- and postoperative photographs show just how excellent a correction 
could be obtained. This general m ethod rem ained standard  for m any years 
until it was ousted by the direct internal instrum entation of H arrington and 
Dwyer.

One longstanding problem  was the m easurem ent of the degree of scoliosis. 
W ithout an accurate method, it was impossible to keep proper records or 
to  dem onstrate im provem ent, or deterioration. W hen Dieflenbach’s nephew, 
Johann Julius Buhring (1815-1855) opened his Berlin clinic in 1850, he had 
a female superintendent, a Fraulein W eichenthal, who invented a contrivance 
‘to obtain a direct impression of the contours of the hum an back with 
m athem atical precision and true to  nature’. This consisted of a glass sheet 
divided into squares in front of which the patient was placed; specified points 
were m arked with a plumbline and the curvature transferred to paper by 
tracing63. Schulthess and others later used the same principle towards an 
objective analysis, which was finally achieved by John C obb at the H ospital 
for Special Surgery in New York in the 1940s with the now standard angular 
measurements from the X-rays64.

C obb’s findings, and those of others65, indicated tha t the curve did not 
deteriorate once the iliac apophyses were set, that m ost cases coming to a 
clinic did not deteriorate, tha t m ost cases of structural scoliosis will stabilize 
at a not grossly deforming angle by the age of 15, and that fusion is not 
often indicated. This replaced the emphasis on nonoperative methods, and 
eventually led to the Milwaukee brace and then to the halo-pelvic traction
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developed by Dewald and Ray in 197066 and elaborated by O ’Brien and 
others67. These began to  be coupled with the anterior operative approach 
of Dwyer in 196968 and the direct internal instrum entation of H arrington 
in the USA (initially for paralytic scoliosis)69. It was a paradox that 
these new m ethods of correction were so effective, and the new internal 
instrum entation so directly powerful, that operation now began to be 
extended to severe cases tha t might otherwise have been left alone, and even 
to an older age-group altogether.

It seems right to end this section with a tailpiece from Bick, written many 
years ago but as applicable as ever,

Admission of a present dissatisfaction with treatm ent is only permissible 
if it does not lead to complacency. This is not quite the time to  halt 
some 300 years of an accumulative attem pt to solve the intricate 
mechanical problem of early correction of scoliosis...  but it is generally 
agreed tha t the nature of the factors involved in idiopathic scoliosis is 
such as to  preclude the possibility to  complete restitution of the spine 
to norm al by any m ethod yet devised.

This rem ains true today as it was 2500 years ago. However, it is fair to add 
that when Moe, in 197170, chided the defeatist attitude to the m aintenance 
of correction which had made scoliosis ‘the Cinderella of orthopaedic 
surgery’, he added that the future was brightened by the promise of internal 
and external metal fixation; and it is a fact that perm anent m ajor correction 
can now be obtained, and the patient can be discharged at as little as a week 
after operation and with little or no external support, thanks to  anterior or 
combined anterior and posterior surgery with metal implants.
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CHAPTER 25

Bone Grafting

There are vague suggestions, but no actual records, that transplants of animal 
tissues to  m an were attem pted in the time of H ippocrates and the experiment 
repeated in the late M iddle Ages; that it had been tried by the ancient Hindus 
and Egyptians. Pare is said to have replaced a princess’s decayed tooth with 
one of her beloved. In 1682, Job van M eekren in Holland - whom we meet 
in connection with congenital torticollis (p. 306) -  filled in a defect in a 
soldier’s cranium  with a piece of dog’s skull1; but the Church authorities 
thought this im proper and made him remove it. We also know that, in 1697, 
Salmon tried replacing large bone splinters or segments in gunshot fractures, 
sometimes with successful reincorporation, sometimes with suppuration and 
extrusion2. In 1821, there were successful experiments in G erm any to  replace 
artificial defects in anim al skulls with heterogeneous grafts3.

The work of Flourens and Oilier in France (p. 260) and Macewen’s crucial 
grafting of a lost hum eral shaft in Glasgow (p. 131) yielded practical successes 
despite heated debate as to whether the graft had survived or merely been 
replaced. In the late 19th century and early 20th centuries many workers 
were attem pting to use autogenous grafts for defects that were congenital, 
due to traum a or, m ore frequently, to osteomyelitis. We refer elsewhere to 
the fundam ental work of Axhausen (p. 199) and Lexer (p. 200) on the 
substitution of massive bone or osteroarticular segments. The results were 
disappointing overall, frequently because of sepsis. Various workers tried to 
transplant epiphyses in animals, from Enderlen4 and Helferich5 in 1899, but 
again with poor results. Henri Judet in France, father of the well known 
Judet brothers, experimented also with the transfer of jo in t com ponents in 
19086, and it may have been filial piety that led his sons to try anim al grafts 
in hum an surgery nearly 50 years la te r7.

The question whether a transplant, including that of an epiphysis (usually 
the upper end of the fibula) would grow tended to recur, mainly in the 
context of loss of the femoral head and neck from hip infection in children 
or for congenital absence of the radius. Some, like Bankart, affirmed that it

547
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could; others that it m ight8; yet others that it did n o t9,10. The first clinical 
report of an unequivocally successful epiphyseal transplant was by Straub 
in 192911. Experim ental work in animals has shown that such transplants 
certainly survive if transferred by microvascular anastom osis12.

As far back as 1889, Senn had tried filling bone cavities with chemically 
decalcified bone, with varying clinical results13. There was always the 
underlying and unsolved question whether bone growth in successful grafting 
originated in the revascularized graft or in the host bed, and what, if any, 
was the contribution of the periosteum. But, whatever the theoretical and 
experimental aspects, bone-grafting was put on the m ap as a practicality by 
Fred Albee in New York in 1911 (p. 428). Albee adopted a carpenter’s 
technique, fitting a cortical graft from the tibia as a snug inlay in a cancellous 
bed, exactly adapted to its new site -  periosteum to periosteum, cortex to 
cortex, medulla to medulla. Fie used an electric saw, a t first with one blade 
and then with two, and rapidly employed this for spinal fusion in P o tt’s 
disease14. He wrote a m onograph on grafting in 191515 and eight years later 
was able to report his results in 3000 operations16. This was at exactly the 
same time that Hibbs was also fusing the spine with cancellous flaps turned 
up and down from local structures, the spinous and transverse processes and 
spinal articu lations17.

It is ironic that it is now thought, certainly since the arrival of antitubercul- 
ous chem otherapy, tha t these grafting operations on the tuberculous spine 
are most successful when they fail and so allow rapid complete natural 
collapse of the diseased vertebral bodies18. It is also ironic that the initial 
successes should have been with the cortical graft when we now find 
cancellous chips or iliac strips more useful.

Albee’s m ethod suddenly made bone-grafting popular and successful after 
decades of ra ther sterile debate, conducted mostly in laboratories. It led, for 
instance, to a notable running research by Gallie and his associates in 
T o ro n to 19. W hy was this? It m ust have been because of the ease of removing 
a tibial graft with a power-driven saw; because of the attraction  of tight 
carpentering techniques for the ‘handy’ orthopaedic surgeon, the practical 
m an averse to  theorizing -  orthopaedics is not one of the m ore intellectual 
disciplines -  and because it manifestly worked. G rafting in the limbs was 
initially for nonunion, fibrous or pseudoarthrotic; later it was extended to 
delayed union and even to fresh fractures known to be likely to present 
problems. Albee cut a slot for an exactly fitting inlay graft, w ithout screws 
or pegs; this might come from a norm al tibia or be a sliding graft from the 
fractured bone itself. M any modifications followed. Intram edullary grafts 
were used, taken either from the adjacent shaft (Haglund 1917)20 or from 
the fibula (Ryerson 1931)21. Willis Campbell used an onlay graft, fixed with 
bone-pegs22. Henderson screwed his onlay grafts23. It was usual to raw the 
cortex of the recipient bone if there was an ununited fracture, to plough up 
the fibrous union and ream the medullary canal; but Phemister in 193124 
simply laid a massive graft as a splint alongside the quite undisturbed 
recipient shaft and relied on tight soft tissue suture -  a m ethod the present 
writer always found satisfactory.

There were problems. N o one really liked taking a graft from a healthy
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tibia, which might become infected or fracture. M oreover, the graft itself, 
before it became revascularized by ‘creeping substitu tion’ and incorporated, 
could break at its weak m idpoint, so that some surgeons supplem ented it 
with an overlying m etal plate. At one time there was a certain vogue for a 
delayed, two-stage procedure. The graft was removed and then replaced in 
its bed for a few weeks, when it was found surrounded by highly osteogenic 
callus. However, the autogenous bone graft was altogether a biological 
method; it was not like the plate which might hold the bone-ends apart 
indefinitely unless, by good luck, it broke; and if it is now used far less in its 
original form, this is because of the arrival of sounder mechanical systems -  
m edullary nailing and the AO m ethod -  and because of the wider use of 
iliac spongy bone. It is interesting now, studying Cam pbell’s Operative 
Orthopaedics of 50 years ago, to note how very little m ention is made of 
metal plates, even for fresh fractures, and virtually none of cancellous grafting.

The fact is th a t the cortical graft was being used for two very different 
purposes: fixation and osteogenesis; yet it provided less effective fixation 
than the new plates developed after 1930 and was less osteogenic than  iliac 
grafts. Cancellous grafting began to become popular during W orld W ar II 
as a m ethod of dealing with a host of nonunions and m alunions and found 
particular favour with plastic surgeons for filling defects in the facial skeleton 
(Mowlem 1944). The use of spongy bone for grafting had been advocated 
before this, by Gallie in 193119 and M atti in 193225, and G horm ley had 
used it for his lum bosacral fusions in 1933 because it was readily available 
from the back of the ilium w ithout leaving the operative field. I t had also 
been used for filling cavities after the curettage of benign bone lesions, or in 
arthrodeses, but it was the urgent requirem ents of war that brought its 
general acceptance. Bick has represented this as a return to Macewen, but 
this is hardly the case, for he simply filled the gap of the missing humeral 
shaft in his famous case with the fragmented but mainly cortical wedges he 
had removed in operations on other children for angular knee deformities.

The use of bone as graft m aterial raised a host of questions, some almost 
theological in their intensity. Obviously, autogenous bone was the ideal, yet 
exogenous grafts were often necesssary; a child could no t supply enough 
bone for grafting a scoliosis, where bankbone was better because it reduced 
operating time and blood loss26. Exogenous bone might excite an immune 
response and was certainly dead and probably less inductive of osteogenesis 
and more slowly incorporated, and where were the grafts to  come from, 
hum ans or animals? If the former (homografts, allografts), there were 
various possible sources: the ribs of thoracotom ized patients in the era of 
thoracoplasty for phthisis (but this carried a real risk of infecting the recipient 
with tuberculosis); am putated limbs and excised femoral heads; parents; 
cadavers. If such grafts were not used immediately, they would have to be 
stored; hence the concept of the bone-bank, which is usually associated with 
the name of Inclan, in Cuba, whose seminal paper on The use o f preserved 
bone graft in orthopaedic surgery appeared in 194227.

Inclan obtained his bone in the course of various operations and stored 
it in blood or saline at just above 0°C. The concept was not original. Albee 
had stored bone, chilled, as far back as 191228, and so had Hey Groves in
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England29. M ost orthopaedic surgeons have to remove healthy bone from 
their patients from time to  time and have wished to  preserve it, and the early 
bone-banks of the 1940s and 50s, notably that of Philip W ilson in New York 
(1947, 1951)30,31 and others32 consisted essentially of the bone removed in 
clinical practice preserved by refrigeration, in W ilson’s early work simply in 
an em pty sealed glass container at -10°C to -24°C.

M ethods of preservation have been legion. Some have used m erthiolated 
bone, with a failure rate of around 30 per cent33,34, others boiled or 
autoclaved cadaveric bone in the 1950s and 60s35,36, though Gallie had used 
boiled bone as far back as 191837. It had the advantage of not being antigenic, 
but it was inert and only slowly replaced, and therefore best for cavities or 
shaft defects in young patients with an intact periosteal cylinder, for boiling 
m arkedly retards incorporation.

Hom ografts gave rise to various problems. Had they really been incorpor
ated? In the limbs, one could usually tell from the X-rays; after spinal fusion, 
reexploration might be the only way to  distinguish between success and 
pseudoarthrosis and, at one time, was advocated by Jam es38 as a routine. 
Were there imm unological problem s of antigenicity and rejection? If so, the 
best compromise solution, while retaining osteogenic potency, seemed to be 
by deep-freezing or freeze-drying39'40. The literature contains few references 
to the use of irradiated bank-bone, though irradiated freshly removed cadaver 
bone would seem to offer many advantages. The present writer’s small 
experience was entirely satisfactory. Nevertheless, irradiation may decrease 
the inductive capacity of the graft and destroy the fibrillary network of its 
matrix.

A nother approach was tha t of the use of ‘prepared’ bone and of animal 
bone (heterografts). As to the former, we have m entioned Senn’s decalcified 
bone of 1889; its value seemed to depend on the chemical agent employed. 
An alternative was the deproteinized bone of Svante Orell in Sweden in the 
1930s41, in which an ‘os purum ’ was produced by treatm ent with caustic 
potash and acetone to remove all soft tissue in an attem pt to obviate 
antigenicity in exogenous grafts; it provided a scaffolding. If it was buried 
under the tibial periosteum for some weeks, it developed callus and became 
‘os novum ’42,43. These techniques did not outlast W orld W ar II.

As for animal grafts, if these are fresh they are so antigenic and rejection- 
stim ulating as to be unem ployable in orthopaedic surgery unless new 
developments in the control of immune mechanisms prove otherwise. 
Preserved beef-bone had its vogue. Both frozen and freeze-dried calf-bone 
gave unsatisfactory results overall44 45, but it could also be deproteinized as 
a ‘Kiel graft’ of any desired shape and thickness46. Results varied; they were 
better for smallish cavities, much less so for m ajor shaft defects, but improved 
by mixing with red m arrow aspirated from the patient’s own ilium47,48. 
W hat has been called ‘anorganic’ or ‘Oswestry’ bone49,50 was made by 
extraction with ethylene dioxide or hydrogen peroxide and ethylenediamine, 
leaving an unim paired crystalline lattice with a large surface area. This was 
inert, very slowly absorbed and quite nonantigenic but with little inductive 
capacity. Therefore it was effective only in a well vascularized bed with many 
osteoblasts and, again, was best used for packing cavities or a line of
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nonunion, though it might be used to expand an inadequate supply of the 
patient’s own cancellous bone. We owe a great deal of our knowledge about 
the fate of bone grafts, fresh or preserved, to  the masterly studies and surveys 
of Burwell51-53 in England and of M arshall Urist in the USA. Burnell's 
interim  conclusions in 1969 were that, next to autogenous bone, the best 
source was stored exogenous hum an grafts and that, when frozen or freeze- 
dried, this was not only better than m erthiolated or boiled m aterial but often 
as good as an autogenous graft. Exogenous grafts were best used for cavities 
or when intimately connected with the cancellous bone at the shaft ends and 
was unsuitable for bridging shaft defects. The graft died but induced 
osteogenesis indirectly; so the indwelling soft tissues of the graft should be 
removed to prom ote its revascularization.

A fairly recent study of the whole field was made by Brown and Cruess 
in 198254. The question whether bone-growth in grafting originates in the 
revascularized graft or in the host bed has long been studied and, as far back 
as 1940, Levander had noted the role of bone m arrow  in regeneration55. 
Even with iliac grafts few peripheral bone cells survive; it is the cells of the 
contained red m arrow  that are the main source of osteogenesis by stimulating 
the nonspecific mesenchymal cells of the host. Certainly, the old 19th century 
argum ent about the role of the periosteum  appears to have been settled, in 
the sense tha t it has been clearly shown to be a potent stimulator of new 
bone form ation56.

In more recent years, many of these problems have been short circuited 
by the use of an autogenous graft transferred with its vascular pedicle and 
anastom osed to a local donor pedicle by a m icrovascular technique. This 
has proved extremely useful in the hands of plastic surgeons and for certain 
stubborn lesions such as congenital pseudoarthrosis of the tibia. Useful early 
work on this was done by Taylor in 197757,58. As noted elsewhere, large 
avascular grafts take a long time to revascularize and are therefore structurally 
weak for a period. It has therefore been suggested that vascular pedicled 
grafts from the fibula, rib or iliac crest should be used for shaft defects of 
over 6 cm and also for congenital pseudoarthrosis of the tibia if electrical 
treatm ent has failed, and such a graft can com bine the bone with the 
overlying soft tissue if desired59. Alternatively, if the graft is m ounted on a 
local muscle pedicle, an anastom osis may not be necessary. Pedicled grafts 
may be useful for the total transfer of small join ts in the hand.

The great advantage of the allograft is its ability to  replace articular 
surfaces, impossible with autogenous grafts except perhaps the upper fibula. 
Therefore, we should not conclude this section w ithout referring to the 
transplantation  of really massive osseous or osteoarticular segments to 
replace defects due to traum a or, more often, to malignancies treated by 
local excision rather than ablation of the limb. Some discussion will be found 
elsewhere. All this work is largely based on the studies of Lexer (p. 200) in 
the early years of this century on jo in t transplantation, work which has 
proved of continuing interest to Russian surgeons.

In the West, particularly after W orld W ar II, it was eclipsed by the use of 
artificial m etallo-plastic prostheses, but recently, thanks to the efforts of 
M ankin in Boston and others, it is now gaining ground. The Russian
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references go back to before the first world w ar60,61. The C entral Institute 
of Traum atology and O rthopaedics of the USSR’s M inistry of Health 
established laboratories for the low tem perature preservation of organs and 
tissues in Leningrad in 1952 and in M oscow in 1956. Volkov and Immamaliev 
reported on jo in t or half-joint transplantation  to the 10th congress of SICOT 
in Paris in 196662 and Immamaliev discussed the subject in a British 
publication in 196963 and Volkov in the Journal o f Bone and Joint Surgery 
in 197064

O n the whole, the Russians seem to have favoured massive grafts taken 
from the cadaver in cases of sudden death from injury or heart attack within 
six hours, to be stored at very low tem peratures ( — 70°C for 24 hours, then 
at — 30°C for up to six m onths, though this may now have changed). This 
was considered to  diminish antigenicity, especially if storage was for not less 
than 25 days. Sometimes antibiotic solutions were used for storage; in some 
cases sterilization was with X-rays.

The surgical techniques employed need not be discussed in detail. They 
include step interlocking of the shafts, careful capsular reattachm ent, the use 
of screws, external fixators or Kiintscher nails. There was a wide range of 
complications: poor fit and fixation, early or late fracture or displacement, 
infection, absorption  (incompatibility), late arthritis or tum our recurrence. 
Rejection occurred in about 12 per cent of cases and then called for 
arthrodesis, if this were still technically possible. The best results were with 
replacement of the whole or part of only one jo in t surface.

Some American interest was shown in the 1950s in relation to transplants 
for dam aged joints, mainly m etacarpophalangeal, in the hand65'66, and, of 
course, the transfer of autogenous whole joints has been greatly aided by 
the advent of m icrovascular anastom osis67. It has to be acknowledged that 
prosthetic jo in t replacement, w hether in the hip or hand, shoulder or knee, 
gives immediately good results and is m ore suited to the ordinary practising 
orthopaedic surgeon than elaborate autogenous or cadaveric transplantation, 
difficult to execute and with a high failure rate. Nevertheless, artificial joints 
can also fail and are never really accepted biologically. F or the time being, 
it would seem sensible to  continue with prosthetic m ethods in older patients 
with a shortish life expectation and to consider osseous or osteoarticular 
techniques of replacement after massive local resections, if at all, only in 
younger patients.
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CHAPTER 26

External Fixation

This is a m ethod of immobilizing fractures by means of pins passed through 
the skin to  transfix the fragments and firmly connected to an external rod 
or bar. It is generally attribu ted  to M algaigne1, the Parisian surgeon, at 
around 1840, but, as we have seen (p. 37), the essential principle was 
recognized by H ippocrates, who did the best he could with the means 
available to him.

In 1840, Jean-Franqois M algaigne described the use of a spike introduced 
into the upper fragment of a fractured tibia, held by an encircling strap, and 
intended to  hold the fragment down against the unbalanced pull of the 
quadriceps. This deforming force has long been recognized and has been 
dealt with, by E A Nicoll in England, am ong others, by incorporating a 
Steinm ann pin in the plaster cast. In 1843, M algaigne devised a more 
elaborate apparatus with four prongs, two above and two below, with a 
connector adjustable by a screw mechanism, which he used mainly for 
fractures of the olecranon. He recognized that the m ethod was uncomfortable, 
and often very painful for the patient; in m any cases it was vitiated by sepsis, 
so he does not seem to have persevered.

In 1850, Rigaud of Strasbourg treated olecranon fractures simply with 
two screws tied together2. His countrym en, Amedee Bonnet and Beranger- 
Feraud im proved on this by connecting the screws with wooden or metal 
bars3. In 1886, at the 15th Surgical Congress in Germ any, Langenbeck 
reported a series of long bone fractures treated with two screws remote from 
the fracture site and connected by an external rod. One assumes that most 
cases suppurated; M algaigne had adm itted as much.

In 1894, C layton Parkhill, a surgeon in D enver and professor of surgery 
at the University of C olorado, a Philadelphia graduate of 1883, wrote, ‘We 
believe tha t the time has come when a more accurate fixation of the bones, 
both after resection for cases of pseudarthrosis and for m alunion, and also 
for fractures with a tendency to displacement, particularly if they be 
com pound, should be used.’ F o r this, he devised a steel clamp incorporating
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Figure 232 Malgaigne’s ‘claw’ 1843, mainly for olecranon fractures

four one-cortex screws, the clamp consisting of two halves clamped together 
once reduction has been secured, and in 1897 he reported 14 cases so treated, 
all successfully4,5.

At very much the same time, though his publication was a little later, in
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Figure 233 Parkhill's clam p (1897)

1902, Albin Lam botte, in Belgium (see Figure 234) was using an essentially 
similar apparatus for fractures of the femur, tibia, forearm, humerus, clavicle 
and m etacarpals, which he argued had very considerable advantages: it was 
simple and rigid, and wounds were accessible for observation and dressing, 
union could be assessed before removing the device (which, when done, left 
no residual foreign material), and it might sometimes obviate the need for 
am putation6.

In 1934, Henri Judet, in France, was the first to  transfix both cortices and 
wrote on instrum entation for osteosynthesis by external fixator7. It is 
gratifying to note that his more famous sons, the Parisian orthopaedic 
surgeons, Robert and Jean Judet, were contributing to the same technique 
a quarter of a century la ter8. Obviously, this principle could be applied either 
after securing reduction of the fracture, or by initial transfixation and using 
the pins and plate to guide the fragments together, a form of secondary 
correction for which the term ‘osteotaxis’ was coined by Hoffmann in 
Switzerland in 19389.

However, the name probably m ost often associated with external fixation 
is that of Roger A nderson10, in the USA, who had started by incorporating 
pins in a plaster cast but then used pins only, attached to adjustable m etal 
yokes. Some American military surgeons tried to use the m ethod during the 
Second W orld W ar, but there were problems, including sepsis and muscle 
adhesion at the transfixion sites, and it was officially forbidden and the
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Figure 234 Lambotte’s external fixator (1902)

Figure 235 Hoffman external fixator (1938)
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apparatus even confiscated!
One may, perhaps, surmise that the H arrington m ethod1112 of instrum ent

ation for correction of scoliosis was merely an adaptation of this same 
principle; though used within the body, it was still ‘external’ to the structures 
concerned.

In m odern m ethods of internal fixation of fractures, the external bar is 
very light and infinitely adjustable and bony union can be assessed by 
electrical m ethods w ithout having to  remove it. For those interested in the 
philosophy of orthopaedic surgery, external fixation may be regarded as the 
opposite pole to K iintscher’s intram edullary fixation.
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CHAPTER 27

Nerves*

Joseph Swan (1791-1874) was an early English investigator of nerve 
degeneration and regeneration. Originally an assistant in his father’s general 
practice in Lincoln, he moved to London at the age of 40, having won the 
Jacksonian Prize of the Royal College of Surgeons of England in 1819 for 
his essay, The Treatment o f Local M orbid Affections o f the Nerves, republished 
in 1834 as A Treatise on the Diseases and Injuries o f Nerves. This was based 
on section of the sciatic nerve in rabbits, where the ends were joined by new 
tissue and some imperfect function returned after a few m onths, whereas 
excision leaving a half-inch gap gave little or no recovery.

His contem porary, M arie Jean Pierre F lourens1, who graduated at 
M ontpellier and went to Paris, divided the two nerves supplying the flexors 
and extensors of the cock’s wing and did a crossover suture so that new 
paths had to be used for old movements -  a very early use of nerve suture. 
Recovery ensued. (Nerve suture had been suggested by Avicenna, and actually 
practised by Salicet in the 13th century.)

A little earlier, in 1795, C um berland C ruikshank2, assistant to John 
Hunter, had also experimented on nerves and found tha t regeneration was 
possible after their division, fibres sprouting from the proximal tow ards the 
distal stump. But suture was something that surgeons refrained from 
in clinical practice, fearing convulsions, and contenting themselves with 
coaptation of the adjacent soft tissues. As to the natural m ethod of repair, 
Augustus W aller1, of K ent in England (though a Paris graduate of 1840) 
gave his nam e to the pulpy degeneration he noted in the distal stum ps after 
dividing the nerves to the frog’s tongue, whether m otor or sensory. He noted 
that regeneration was by new fibres growing distally, very slowly over 
m onths, and not by immediate union, faster in young frogs and in warm 
weather and vice versa. Tiirck noted a similar degeneration in the pyramidal

* M uch m aterial on the lesions of nerves in peace and war is given elsewhere, for 
example at pp. 263, 627, 651 and 672.
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tract after cerebral haem orrhage in papers published in 18513 and 18534.
It is interesting that Sir James Paget, in his 1853 Lectures on Surgical 

Pathology, distinguished between secondary healing, similar to tha t of divided 
tendons, with recovery -  if any -  in not less than  12 m onths, and prim ary 
healing due to  immediate union after end-to-end apposition, with restoration 
of conduction within two weeks! This because of ignorance about the elfects 
of territorial overlap and ingrowth and of the difference between epicritic 
and pro topath ic sensation.

In 1873, Carl Hueter, in his Allgemeine Chirurgie, described suture by 
epineural stitches, and this remained the m ethod of choice for a hundred 
years, and is still largely employed, though there is a m arked trend to 
fascicular suture.* However, even with improved suture m aterial and the use 
of a lens, there were only some 50 per cent good results until recent decades10. 
There was also a vogue in the 1960s for ensheathing the suture-line in 
microfilter (millipore) m ateria l11,12, absorbent collagen m em branes13,14 and 
silastic sheaths15,16, but not with notably improved results. Those interested 
may consult M cK ibbin’s review of the subject17.

Victor Horsley, the pioneer London neurosurgeon at University College 
Hospital, did successful suture of the m uscular branch of the median nerve 
and neurolysis of the sciatic in the 1880s and 90s. In 1882, while still a 
registrar, he assisted C hristopher Heath in removing a tum our behind the 
knee, leaving a six-inch gap in the peroneal nerve; Horsley suggested splitting 
the tibial nerve and suturing one half to the lower end of the peroneal, and 
this was done with a fair outcome.

In London, in 1895, Charles Ballance18 sutured the accessory nerve to the 
distal stum p of the divided facial nerve and got some recovery. At the 
London Hospital, in 1903, the neurologist Henry Head divided some 
cutaneous nerves in his own arm, noting that deep sensibility of muscles, 
tendons, jo in ts and bones was never lost, that protopathic sensation for pain, 
heat and cold returned not less than six weeks after suture, but that 
restoration of sensation for light and discrim inatory touch (epicritic) could 
take up to two years. Evidently, this last was supplied only by the divided 
nerve in its own territory, protopathic sensation partly by its neighbours, 
and deep sensation by the m otor branches of the nerve itself proxim al to 
section and of other intact nerves.

Jules Tinel (1879-1942), of Rouen, wrote in 1917 an excellent bo o k 19 on 
the nerve injuries of W orld W ar I (which barely refers to suture), and 
described his sign of ‘form ication’, evoked by percussion over the injured 
trunk, indicative of the process of regeneration. Distal m igration of the 
sensitive site with time was evidence of progressive regeneration, while its 
persistent location at the site of injury confirmed complete interruption and 
the impossibility of spontaneous regeneration.

*T his actually dates back at least to  1917, when Langley and  H ash im oto5 reported 
on suture of separate nerve bundles in a nerve trunk, and further papers on ‘funicular 
suture’ o r microsurgery were published by Sunderland6 in 1953, M ichon and M asse7 
in 1964, M illesi8 in 1967 and Sm ith9 in 1964.
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Rang20 has written interestingly on the history of the Lasegue straight- 
leg raising sign in sciatica. It was not described by Lasegue himself, but by 
his pupil F o rst21 in Paris, who had learnt it from the master. However, it 
had been reported the previous year by the Yugoslav, Lazarevic, who had 
also shown tha t it could be elicited by getting the patient to try to  sit up in 
bed with his legs extended, useful with malingerers. Forst had thought that 
the sign must be due to sciatic compression by the tautened hamstrings, but 
a little later de B eurm ann22 showed in cadaver experiments, where the nerve 
was replaced by rubber tubing, that straight-leg raising caused an elongation 
of several centimetres.

Nerve grafting is referred to elsewhere (p. 674). We need only refer here 
to an early experience of Foerster in 191623, and repeat that while suture 
gives better results than  grafting when suture is practicable, the reverse may 
be true if suture is possible only under tension. This was the case with the 
older technique of epineural suture and applies even more to interfascicular 
grafting. Keith says that Eduard Albert (1841-1900), of Vienna, had tried to 
fill a gap in the median nerve with a graft from the tibial nerve of an 
am putated leg as far back as 1876, and that M ayo Robson did likewise in 
England in 1888, but gives no references.

The work of A rm and Duchenne (1806-1875) on birth palsies, the concept 
that movement is to  be conceived as due to the action of groups of muscles 
rather than individual muscles, the effects of loss of proprioception in tabes, 
and the various m uscular atrophies and palsies, are dealt with elsewhere.
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CHAPTER 28

Plaster

At various places elsewhere we have referred to m ethods of external 
fracture fixation; the grave splints of ancient Egypt, the resinated dough of 
H ippocrates, the bark splints of the Susruta era in India, Cheselden’s egg- 
white and flour (which he had learned from a bonesetter). The ambulances 
volantes of Larrey in the N apoleonic W ars introduced from Spain a bandage 
im pregnated with wine, lead acetate, cam phorated spirits and egg-white, so 
hard and heavy as to be suitable only for the treatm ent of leg fractures in 
bed. We discuss under Belgium (p. 313) the starched bandage of Baron Seutin, 
the appareil amovo-inamovible, but this did not harden for 2 -3  days and even 
when Velpeau (1795-1867) in Paris used dextrin instead of starch, it still 
took six hours to set, so that in both cases there was a period when it was 
necessary to  continue with traction.

In 970, in his book on pharm acology, the Persian Abu M ansur Muwaffak 
advised that for fractures and other bony injuries the limb should be coated 
with plaster. The Arabs had used plaster-of-Paris in the 10th century, had 
discovered the miracle by which the addition of water to a soft pow der of 
anhydrous calcium sulphate produced the hard hydrated crystalline form. 
William Eton, former British consul in Basra, wrote to a Petersburg doctor 
in 1798 about such treatm ent for an Arab soldier who had broken his leg 
falling from a cannon1. This consisted of pouring liquid plaster on the limb 
in a trough or box, the casts (upper and lower) being made separately. E ton’s 
letter was copied in some European journals but the first new publications 
were in Russian, by von H uebenthal in 1816. The first W esterner to use 
plaster seems to have been a Professor Pieter Hendriks (1779-1841) in 
G roningen in H olland in 18142. Dieffenbach (1792-1847) used the m ethod 
frequently in Berlin and wrote a m onograph about the virtues of liquid 
plaster in fracture treatm ent in 18313; it was adopted in England and France. 
Lafargue, of M ontpellier, in 1839, used layers of linen with warm starch 
paste mixed with plaster powder between the layers. All this was cumbersome 
and was replaced by Seutin’s m ethod after 1840.
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The inventor of the plaster bandage in something approaching its m odern 
form was a D utch army surgeon, Antonius M athysen (1805-1878), D utch 
because, although he was born  in Budel in 1805 when Belgium and the 
N etherlands were not separate countries, Belgian independence in 1830 left 
Budel in Holland. M oreover, his famous book on the plaster bandage was 
published in 1852 in H aarlem 4, and he is described on the title-page as 
medical officer (first class) to the Haarlem  garrison and the bandage is 
described as a contribution to military surgery.

M athysen rejected Seutin’s bandage because it was slow to harden, could 
shrink, and was easily contam inated by pus and urine. The ideal bandage, 
he wrote, m ust be easily applicable, rapidly setting, giving easy access to the 
injured part and m oulding to the limb; it should be unaffected by suppuration 
or m oisture and not too heavy or extensive. Of plaster-of-Paris he wrote:

‘Although it is widely known that this m aterial was already used in 
earlier centuries . . .  its use, however, by no means found general 
application and it is not even spoken of any more. I believe that this is 
not due to  the m aterial but m ust be ascribed to the inappropriate 
m anner of its application up to now. Im provem ent of the m ethod can 
therefore perhaps form the means of returning to this m aterial again.’

O f course, he m ust have been aware of the use of plaster by another 
D utchm an in nearby G roningen earlier in the century, for that had been a 
m atter of interest to  the Army Health Inspectorate. And what happened 
now, in 1852, was that as early as April a D utch military commission had

Figure 236 A ntonius M athysen (1805-1878): D utch inventor of the plaster
bandage
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Figure 237 Title page: Mathysen’s book on the plaster bandage (1852)

called the new m ethod ‘a real benefit for m ankind in general, while in 
particular it promises to be of the utm ost im portance in military practice, 
especially on the battlefield ...  we venture to forecast that from now on the 
transport of the severely wounded will be able to take place much more 
easily and safely, and thus the limbs and lives of hundreds and thousands 
in wartime will be preserved. H um anity and the Treasury would both benefit 
thereby at the same time.’ Only a civil servant could have penned the last 
sentence.

The method was not widely know n until M athysen was posted to  Venlo 
at the end of that year and met a local physician, Johannes Petrus Huseritus 
van de Loo (1812-1883), who became a great propagandist and showed it 
in Brussels (where they had been using starched linen, to which plaster
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adheres poorly) and then trium phantly in Paris and other European cities, 
immersing the bandage in water where M athysen had wetted it with a 
sponge. M athysen had initially tried layers of plaster pow der between 
compresses, a sort of poultice; the limb was laid on the bandage, which was 
moistened and folded around the part. Next, he sprinkled and spread the 
powder with a spatula on an already applied bandage. The final version was 
to im pregnate a cotton  bandage before it was applied, so that, when setting, 
the newly-formed crystals intertwined in the bandage mesh.*

M athysen asserted that his bandage set at once, was easy to apply, porous 
to fluid and needed no other appliance (though he did later have to invent 
plaster shears). Dieffenbach had previously used the plaster cast for the 
treatm ent of club-foot and dem onstrated this in Paris in 1834. Now, another 
D utchm an, one Blumenkamp, used the new bandage for the same purpose 
in 1853s. This was obviously not the present-day bandage, for M athysen 
says it could be easily removed by wetting and unrolling like an ordinary 
cotton bandage; and he suggested its use in veterinary practice.

Roughly speaking, the new plaster treatm ent found favour in continental 
Europe and disfavour in England and America. Hugh Owen Thom as and 
Robert Jones thought it risky, a m ethod of adventure that constricted and 
em barrassed the local circulation, shutting out light and air and the surgeon’s 
enquiring eye. Jones only held this opinion initially, but for long enough to 
remark: ‘N othing so barbarous as plaster-of-Paris is used any longer’ and 
he continued to use tin splints for Colles’ fractures to the end of his life. In 
New York, James Knight (1810-1887), almost an exact contem porary of 
M athysen, an apostle of the brace and buckle and director of the H ospital 
for the R uptured and Crippled, wrote, ‘The discoveries, inventions and 
mechanical appliances in accordance with physiological laws and surgical 
science we m ake available, but we carefully avoid compression of the 
respiratory organs by encasing them in plaster-of-Paris, or impeding the 
arterial circulation by compressing bands of the limbs. All such adventurous 
treatm ent is avoided in this hospital.’ For Knight and his conservative 
colleagues, Sayre’s suspension plaster jacket of 1877 was therefore anathem a, 
as odious as R idlon’s use of the Thom as splint in 1888, after visiting 
Liverpool, was to be to  Shaffer at St Luke’s (p. 402). K night was a self-styled 
‘surgico-mechanic’ who regarded any innovations and all operations as 
undesirable; it may be tha t Sayre’s dem onstration tour of Europe in 1877 -  
where he complained that the dampness of the British Isles interfered with 
the setting of his bandages -  was due to the fact that he was w ithout honour 
in his own country. U nder these circumstances, the foreign tour followed by 
a trium phant return is a standard way of gaining kudos.

However, plaster gained universal popularity because in many cases of leg 
fractures it kept am bulant patients who would otherwise have been bedridden, 
an enorm ous contribution  to  rehabilitation. It also proved of great value in 
the ‘closed plaster’ m anagem ent of war wounds, popularized, but not

*T he writer recalls that, as a medical student, one of his chores was to prepare 
plaster bandages in ju s t this way.
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invented, by T rueta (p. 661); there is evidence that it had been used earlier 
by Pirogoff in the Russian wars of the mid-century. At the 2nd Congress of 
the G erm an O rthopaedic Association in Berlin in 1903, Hoffa said that ‘the 
plaster bandage will rem ain the essence of orthopaedics for all time’. And in 
1928, on the 50th anniversary of M athysen’s death, Putti wrote, ‘He deserves 
great credit . . .  for the effectiveness of this simple bandage, which gives 
m iraculous rest and immobility to the painful organ, the broken bone and 
the diseased jo in t and gives unsurpassed help in the fight against the forces 
of deform ity6.
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CHAPTER 29

Arthroscopy of the Knee

Endoscopy of certain parts of the interior of the body -  the ear, larynx and 
optic fundus -  became a practical possibility in the first half of the 19th 
century. G astroscopy and cystoscopy followed at around 1880, the invention 
of the carbon filament light bulb by Edison accelerated developments, 
cystoscopy was routine at the turn  of the century, and a little later Jacobaeus 
designed the laparoscope. This was the instrum ent used by the Swiss surgeon, 
Eugen Bircher, in a series of experimental endoscopies of cadaver knee joints 
in 1919-20. In  1920-1 he published his famous paper -  in the Zentralblatt 
fiir  Chirurgie1 -  of its use in 18 patients. This was the first ever publication 
on clinical arthroscopy, and in 13 cases he was able to make a diagnosis 
confirmed by subsequent operation. The procedure was carried out under 
general anaesthesia in nearly every case, in jo in ts filled with oxygen and 
nitrogen.

In 1922, Bircher reported on meniscus injuries in 20 knees so examined, 
successfully diagnosing eight out of nine meniscus injuries2. ‘Arthroscopy,’ 
he wrote, ‘is superior to all other m ethods of investigation and, like endoscopy 
of the bladder, can be used to define certain indications for surgery. It will 
meet with resistance, as did cystoscopy, but, like the latter procedure, will 
gain in popularity and develop to the point at which it becomes indispensable.’

A rthroscopy m ust have been ‘in the air’, since Takanagi in Japan  had 
experimented with a cystoscope within the knee in 1918 and had developed 
a special device for the jo in t in 19203. Its calibre, at 7.3 mm, was too great 
and it was not until 1931 that he produced a 3.5 mm instrum ent, filling the 
knee with saline4. The first western report was by Philip H K reuscher5, of 
Chicago, in 1925. W ork was also done at the New York H ospital for Joint 
Diseases in the early 1930s by Burman and others6,7, using local anaesthesia 
and irrigation with Ringer’s solution. Shortly before W orld W ar II, the 
m ethod was tried by both surgeons8 and rheum atologists in Germany; 
Vaupel9 was one of the latter and in 1937 reported serial arthroscopy to 
study the changes in the synovial m em brane in the course of disease. He
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also tried -  w ithout great success -  to obtain photographic records. There 
was an excellent review of the subject by W ilcke10 in 1939, but it was 
pessimistic, ‘Its value is not such that it could be recommended for routine 
use in living patients.’ The main thrust next came after the second world 
war, in Japan, where W atanabe, Sato and K awashim a reported to the 
Japanese O rthopedic Association in 1953, and where the first Atlas o f  
Arthroscopy was published in 195711.

Arthroscopic surgery also began in Japan, where, on 5th April 1962, 
W atanabe did the first partial meniscectomy. The m ethod was popularized 
in the West by a regrettably short-lived American surgeon, Richard L 
O ’C onnor (1933-1980), who trained in arthroscopy with W atanabe in 
Tokyo and introduced arthroscopic surgery in California, developing new 
instrum ents for meniscectomy. He was rather a lone pioneer, a founding 
member of the In ternational Arthroscopy Association and wrote a textbook 
in 1977. The m ethod was then taken up by European surgeons, such as 
D andy in E ngland12. The first US course in arthroscopic surgery was in 
M aine in 1977 and the first European course at Nijmegen in 1978.

Arthroscopy of the knee has now become a com m on procedure, but, one 
sometimes suspects, used by m any surgeons ‘to keep up with the Joneses’; 
there are many excellent surgeons who prefer to m anage w ithout it, and 
operative arthroscopy is not w ithout its hazards. Arthroscopy has also been 
extended to  the shoulder and other joints, and even to  the spine, where it 
has been used for disc operations. One is bound to wonder if such ingenuity 
is not sometimes self-defeating.
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CHAPTER 30

Tendon Transplantation

Probably the best historical review of tendon transplantation  is that by J 
H ilton W aterm an in the Medical News of July 12th, 1902, and reproduced 
in full by M ercer Rang in his Anthology o f Orthopaedics, although attention 
had previously been directed to it by Bick.

The earliest know n case is tha t of Missa, reported in the Gazette Salutaire 
of 1770, when, for a severed middle finger extensor tendon, both ends were 
im planted into the ring extensor. W hat W aterm an does not tell us is that 
both Velpeau (1829)1 and M algaigne (1862)2 in their textbooks recommended 
that cut tendons be grafted into adjacent intact tendons. In the 1870s, several 
French surgeons -  Tillaux, Duplay, Polaillon -  reported cases of divided 
finger extensors in which the peripheral ends only were so im planted. Such 
procedures are properly described as tendon anastom oses rather than true 
transplants, and they were done because retraction of the proximal ends 
m ade direct suture impossible, even though tendon suture had evidently long 
been commonplace.

However, a quite new step was taken when Nicoladoni, in Vienna in 
18813, used the tendons of active muscles to  activate that of a paralysed 
muscle when he transferred the proxim al ends of the divided peroneal tendons 
into the Achilles tendon of a calf paralysed by poliomyelitis and responsible 
for calcaneus deformity in a boy of 16. There was some benefit, but it did 
not last; N icoladoni moved away and did not follow the case and the union 
separated. One wonders whether, at the time, his mind reverted to that first 
tendon operation described by H om er in the Iliad, when Achilles barbarously 
slit the heel cords of the slain H ector and inserted leather straps so as to be 
able to drag his corpse behind his horses. A few colleagues - Helferich4, 
H acker5, M aydl6 -  repeated the procedure, again for calcaneus, but with 
disappointing results, and abandoned it before the end of the 1980s.

In 1892, Parrish in New Y ork7, who m aintained that his procedure was 
original, operated on a child aged nearly four years with paralytic valgus 
dating from the first year of life. Assisted by Lewis Sayre and Sayre’s son,
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Reginald, he sewed the extensor hallucis longus tendon to that of the tibialis 
anterior with the foot held in inversion. N either tendon was actually cut; 
they were laid alongside, ‘coapted’, and the foot held in plaster for a m onth. 
It was not the brilliant success Parrish had hoped for and he did not pursue 
it, though he did claim to have established the im portant principle of having 
a live muscle do the work of a dead one. If the tendons had actually been 
divided and resutured end-to-end, the outcom e might have been different; 
as it was, the action of the donor muscle was em barrassed and not effectively 
transferred to the recipient tendon. Also in New York, M illiken reported ‘A 
new operation for deformities’ in the New York M edical Record for 26th 
O ctober 1895.

However, in 1896 a Pole, one D robnik, writing in a G erm an jo u rn a l8, 
reported sustained trials in a series of 16 cases, some with outstanding results. 
In some cases he split the donor tendon to preserve some of its original 
function. He repeated Parrish’s procedure but divided the extensor hallucis 
completely to  give its belly a direct pull. In the upper limb -  the first such 
procedure for poliomyelitis of the upper extremity -  he transplanted the 
radial wrist extensors into the finger and thum b extensors with benefit. In 
some instances the transferred tendon was attached subperiosteally. These 
were m odern procedures.

In 1894-6, G oldthw ait9 began tendon transfer in Boston, initially believing 
his m ethod to be original and only later learning of the work of Nicoladoni 
and Parrish; but he went further and transplanted the lower end of the 
muscle belly of the sartorius to  the rectus femoris tendon for quadriceps 
paralysis. This proved less satisfactory than Lange’s 1898 m ethod10 of 
transplanting the biceps tendon into the patella, confirmed by K rause11 and 
introduced into the USA by Painter in 190212. In 1897, B radford13, also in 
Boston, reported 27 transplants (which he called ‘tenoplastic operations’) 
and in 1898 Vulpius, of Heidelberg, who was to acquire a great reputation 
in this field, published 30 cases14-16.

By the tu rn  of the century, and until 1914, tendon transplantation  became 
fashionable and was thought by some to  offer the ultim ate solution to various 
outstanding problem s (see p. 626). Schanz, of Dresden, told the Second 
Congress of the G erm an O rthopaedic Association in 1903, ‘If I had to sum 
up my experience . . .  in a sentence, I would say that I regard the new m ethod 
as the greatest advance tha t orthopaedic treatm ent has to show in recent 
years.’

The trouble lay in regarding the m ethod as a panacea in itself and not as 
part of a balanced program m e including arthrodeses or bone-block oper
ations. There was a com m on concept that transplantation, performed early 
enough in young children, would provide a perm anent solution to  paralyses, 
but this was usually disproved as the child aged and the foot grew heavier.

A nother im portant figure at that time was Alessandro Codivilla (1861- 
1912), director of the Rizzoli Institute at Bologna. In 1899, in an im portant 
early p ap er17 (see also at p. 287), he laid down the principles of first 
eliminating any contractures and then redistributing the available muscle 
forces to restore equilibrium. He acknowledged the difficulty of gauging the 
function of the muscles before transfer and at their new site of attachm ent.
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He favoured D robnik’s total donor section and end-to-end suture, transferred 
the tibialis posterior forward through the interosseous mem brane, and 
devised an opponens transplant for the thum b using the superficial flexor of 
the little finger. In another pap er18 he recognized the im portance of preserving 
the glide mechanism by passing the transferred tendon through the emptied 
sheath of the replaced tendon. He also saw that arthrodesis might be better 
in some cases but does not seem to have regarded the two m ethods as 
complementary.

Fritz Lange’s work on transplantation, in particular his use of silk strands 
to prolong the line of a short transplant, is m entioned at p. 202; it did not 
gain wide acceptance and was superseded by the autogenous fascial strips 
used by Codivilla, P ay r19 and others. The cooperative studies of Leo M ayer 
and Biesalski relevant to both the gliding mechanism and fascial prolongation 
are discussed elsewhere.

In 1939, Willis Campbell wrote, ‘N icoladoni, Velpeau, Helferich, Salvia, 
Lange, Vulpius and Codivilla, and in this country (the USA) Parrish, 
G oldthw ait and Milliken, were responsible for m aking tendon transference 
practicable. H undreds of varieties of the pioneer procedures have since been 
described’20. This rem ark, as all the foregoing m aterial, was based mainly on 
transfer for im balance due to poliomyelitis, and that mainly in the foot; 
attem pts to apply the m ethod to paralyses around the shoulder were less 
successful, for here there were no sufficiently-long, readily-accessible tendons. 
The problem  of deltoid paralysis was never really solved, but certain transfers 
in the upper limb, such as of part of the pectoralis m ajor for loss of elbow 
flexion, could give brilliant results. In some cases it seemed better to move 
muscle origins en bloc, as in Steindler’s procedure to restore elbow flexion 
by proximal transfer of the common flexor origin21-22.

Soon, tendon or muscle transfer was applied to spastic paralysis, and later 
to the paralyses of spina bifida, but the indications were less clear-cut and 
the outcom e less predictable. Only its employment in peripheral nerve lesions, 
including congenital or traum atic brachial plexus palsies, approached the 
purity of the original concept. It has to be said tha t the results in spastic 
paralysis were far less satisfactory than in poliomyelitis, and for obvious 
reasons. The patients were often mentally retarded and em otionally disturbed; 
the transferred spastic muscle had never been truly under voluntary control; 
there was a possibility of overcorrection, as when ham string transfer to the 
patella led to genu recurvatum ; it was difficult to distinguish between the 
effects of simple release from the deforming pull and those of a genuinely 
functioning transplant; but, m ost of all, operation was useless w ithout 
reeducation and was often shown to be unnecessary if individual attention 
to retraining were thorough. It was -  and is -  com m on to perform elaborate 
procedures which gave anatom ically impressive results but failed to improve 
original function, or even worsened it, especially in the case of transfers 
around the hip, and it came to be seen that operation should be confined to 
special centres where expertise could be concentrated along with sufficient 
ancillary staff.

Also, in certain situations, there were alternatives, such as the partial 
peripheral neurectomies of Stoffel (p. 201). Overall, cerebral palsy remains a
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field in which surgical enthusiasm  has been tempered by experience. It is 
worth repeating Little’s rem arks of 1862, 'I have had m any of these cases 
under observation from one to twenty years, and may m ention as an 
encouragem ent to other practitioners that treatm ent based upon physiology 
and rational therapeutics effects an am elioration surprising to  those who 
have not watched such cases ...  even cases which exhibit im paired intellect 
may be benefited in mind and body to an unexpected extent23.’ This is 
entirely consistent with the attitude of Phelps, as set out on p. 442.

Somewhat similar considerations apply to surgery for muscle imbalance 
in spina bifida. Here, one of the greatest problem s is to prevent the relatively 
overacting hip flexors and adductors from dislocating the hip. Transference 
of the iliopsoas through a hole in the ilium into the great trochanter has 
often proved beneficial, more in prophylaxis than  in treatm ent; and yet in 
many cases the transplant is not actively working and the improvement is 
due to removal of the deforming force.

For peripheral nerve palsies the situation is entirely different and tendon 
transfer remains efficient, though sometimes as a supplement to arthrodesis. 
Thus, the fully developed transplant for radial palsy, which we owe to Robert 
Jones, has proved outstandingly successful over the years, as has Sterling 
Bunnell’s procedure for loss of thenar opposition24,25. Transfers to restore 
function in the hand paralysed by the peripheral neuritis of leprosy are 
particularly associated with the work of Paul Brand, in Vellore, India, and 
have proved of value when applied for nerve injuries in the West.
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CHAPTER 31

Electricity in Osteogenesis 
and Fracture Treatment

C urrent interest in the use of electricity to prom ote the union of sluggish 
fractures has obscured the fact tha t this has quite a long history. Indeed, it 
can be traced back as far as Galvani in 1791, via Benjamin Franklin  and 
the somewhat uncritical use of electrical machines in the London hospitals 
of the early 19th century.

The first reports of the use o f ‘electrical fields’ passed by ‘acupuncturation’ 
to induce the union of tardy fractures relate to  the practice of a M r Birch 
of St Thom as’s H ospital in London in 1812. As Leonard F Peltier1, the 
distinguished orthopaedic historian, has pointed out, when Alexander H 
Stevens, Professor of Surgery at the M edical Institution of New York, 
translated Alexis Boyer’s surgical treatise2 in 1816 he added this footnote:

‘The late M r Birch, one of the surgeons of St Thom as’s Hospital, London 
. .. informed me that he had succeeded in procuring a firm osseous 
union in several cases of ligam entous connexion of bones after fracture, 
by means of electricity. He stated that, in his hands, that remedy had 
never failed of success . . .  One of these patients, whom I often visited 
during his illness, entered St Thom as’s Hospital in the m onth of January 
1812 with an unconsolidated fracture of the tibia below the middle of 
thirteen m onths’ standing. The leg below the fracture could be easily 
moved in any direction and w ithout exciting much pain. Shocks of 
electric fluid were daily passed through the space between the ends of 
the bones, both in the direction of the length of the limb and that of its 
thickness . . .  After the limb was electrized, the ordinary apparatus for 
fractures of the leg was applied. At the expiration of two weeks the limb 
had evidently become less flexible in the situation of the fracture; and 
after a continuation of the same treatm ent for six weeks, the m an was 
able to walk and left the hospital cured.’

This seems to be the first report of the m ethod, and it stim ulated another
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New York surgeon, Valentine M ott, to try it; he was able to report two cases 
of ununited fracture successfully treated by this m ethod in 18203. In 1841, 
H artshorne4 wrote on the electrical treatm ent of pseudarthrosis in the 
American Journal o f  Medical Science, and the m ethod must have continued 
in vogue since Lente published three ‘successful’ cases in the New York 
Journal o f Medicine in 1850s. Only one of these is convincing, that of a 
recalcitrant negro wom an of 25 with a midshaft fracture of the femur totally 
ununited after six m onths on the inclined plane and ‘starch applications’. 
‘D irected the limb to be secured to the double inclined plane, so as to have 
that portion of the thigh adjacent to the seat of fracture exposed. O rdered 
electricity by means of P ike’s galvanic apparatus three times a week, with 
acupuncture, the needle being passed to  the periosteum on either side of the 
fracture.’ U nion was firm after eight weeks and the patient discharged after 
a further seven weeks.

The second case was a woman of 35, with a fracture of the tibia and fibula 
ununited at ten weeks despite treatm ent in the ‘fracture box’ and with the 
starch apparatus, ‘Electricity with acupuncture to  be applied every other 
day, the limb, in the interval, to be kept in the immovable apparatus.’ 
T reatm ent was for ten minutes at a session, union was firm after four weeks 
and the patient discharged. The third case was another fracture of the tibia 
and fibula, unconsolidated at nine weeks, treated by electricity with daily 
acupuncture, the limb kept in the ‘immovable appara tus’. It was firm after 
three weeks and the patient given a starch bandage and crutches and 
discharged seven weeks later, cured.

These two cases were early fractures that m ight well have joined anyway 
in the box; and it may be tha t the acupuncture itself stim ulated osteogenesis. 
Lente refers to treatm ent by rubbing the bone-ends together and by passing 
a seton between them, the ‘American m ethod’ used by Physick, which the 
latter had probably acquired from John Hunter. But electricity, wrote Lente, 
‘to be at all efficient, must be applied in connection with acupuncturation. 
It appears to  have little or no effect when the poles of the battery are applied 
merely to  the soft parts on either side of the fracture, as the current does 
not appear to  reach the bone.’ He added, ‘We have also had several cases 
[of nonunion] during the same period treated by other means, by the starch 
apparatus, by seton, and by sawing off and wiring together the ends of the 
bones.’

In 1853, the US Medical Times and Gazette reported that a M r Hall, 
house surgeon at York County Hospital, cured an ununited fracture of over 
a year’s duration. ‘He introduced a needle from each side of the limb into 
the interspace between the bones, and then passed a continuous current 
through. The operation was repeated every day for about a fortnight and a 
cure ultimately resulted6.’

In 1861, G arra tt wrote a book on electrotherapeutics, published in Boston, 
and described the insertion of needles into femoral fractures7.

W hatever the genuineness of the central phenom enon, it m ust soon have 
become surrounded by quackery, as mesmerism had earlier, and have 
attracted  similar condem nation. As the great G erm an surgeon, Dieffenbach, 
who was noted for his caustic wit, said in a public lecture in 1840, ‘. .. no
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m atter how peverse an idea may be in science, once it is thought of someone 
or other will actually put it into practice ...  I need only remind you of how 
such a one has claimed to restore a sluggish fracture by applying one galvanic 
plate in the m outh and the opposite one in the a n u s . . .8.’ Possibly the 
m ethod was overtaken by Listerism and the resulting enthusiasm  for 
operation, for the literature is silent for nearly a century. We note only von 
Baeyer’s tantalizing observation in 1908 9910 that when copper and zinc 
were im planted in animals, the connective tissue cells aligned themselves 
axially along the path of the corrosion current.

The m odern interest stems from Japan. In 1953, Yasuda published two 
im portant papers. One, on the piezoelectric effect11, showed that when a 
bone is stressed or deformed, a potential difference is created and current 
passes. The other, dealing with fractures, showed that small am ounts of 
current applied to bone stim ulated osteogenesis at the cathode or negative 
electrode12. In 1957, Fukada and Y asuda13 confirmed that an electrical 
charge separation (i.e. a voltage) is produced when a bone is mechanically 
stressed as one aspect of the piezoelectric phenom enon, and this was later 
confirmed by American workers and considered to be the physical m ediator 
of W olff's Law (p. 190). The work was originally published in rather obscure 
Japanese journals, and we owe its later development and practical application 
almost entirely to Bassett and his colleagues in New York at the College of 
Physicians and Surgeons of Colum bia University. This had to overcome an 
initial scepticism which has not, in some quarters, entirely subsided.

It is not possible to list Bassett’s researches in detail. His fundam ental 
work in the 1960s on the piezoelectric effect14, on the effects of electric 
currents on bone in vivo15 and on the behaviour of fibroblasts in vitro16 led 
naturally to the concept that such currents might be used in the treatm ent 
of delayed union and nonunion in fractures. The early trials confirmed the 
Japanese finding that the best results were obtained with the cathode actually 
im planted in the fracture gap, a semi-invasive m ethod which was perhaps 
an historical echo17,18. This was followed by totally invasive m ethods which 
consisted of im planting a small power pack with a trailing wire cathode 
which was inserted between the fracture ends or at the site of an attem pted 
arthrodesis of the spine19 or of large jo in ts20. In the usual case of slow tibial 
union, the pack was im planted just below the knee under the skin or muscle. 
The m ore invasive m ethod allowed accurate positioning and a precise current 
flow, but required two operations, one for insertion and one for removal 
(unless a pull-out m ethod was used leaving a small perm anently indwelling 
component) and it was inapplicable to infected fractures. Unidirectional 
direct or bidirectional alternating currents seemed equally effective, and 
current levels of 5-20 m icroam peres the m ost efficacious. Both the invasive 
and semi-invasive m ethods found wide application despite scepticism.

However, Bassett came down in favour of stim ulating bone repair by 
means of pulsed electrom agnetic fields (PE M F)2123 induced at a time- 
varying current by two coils m ounted on the skin or plaster cast, and so 
usable with outpatients, which generated weak currents at the fracture. These 
fields were found to  prom ote the synthesis of fibroblasts in vitro and to 
augm ent bone repair. According to Bassett, P E M F  increases the calcium
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ion content of the chondrocytes at the discontinuity and triggers calcification 
of the fibrocartilage blocking union to allow norm al terminal ossification. It 
is not effective if there is a fibrous bridge or pseudarthrosis, unless mechanical 
stresses are eliminated by im m obilization and non-weight bearing; then the 
fibrous tissue may become fibrocartilage, which will respond; but it is essential 
to eliminate tension and to rque24. U nion occurs with little external callus, 
and m etal fixation devices are not a contraindication to treatm ent.

This is an entirely noninvasive m ethod, the current differs from that of 
im planted electrodes, and careful calibration is required to generate a voltage 
in the narrow  therapeutic range of 1.0-1.5m v/cm  at the fracture site. 
Acceptance of the validity of the m ethod was grudging. M ost of the fractures 
treated are tibial, and since PE M F  requires continued plaster fixation and 
non-weightbearing it is difficult to assess the effects of electrical treatm ent 
as such as distinct from those of the continued immobilization. W hat is 
impressive is that P E M F  can give up to  100 per cent success in fractures 
ununited despite efficient internal fixation, though when that fixation is loose 
the success rate falls to only around 60 per cent. Nonm agnetic metals seem 
not to be corroded by PE M F  and the rate of healing is unaffected by their 
presence.

Nevertheless, even such an enthusiast as S harrard25, who has even said 
that this m ethod can dry up sinuses and lead to absorption of sequestra in 
infected cases, could no t dem onstrate an advantage over conventionally 
treated cases in a controlled series. A fairly general opinion might be that, 
while the treatm ent may not increase the proportion of tibial fractures that 
unite, it m arkedly speeds the process. U ntil recently, it has been used as a 
last resort after the failure of other conservative and operative measures; but 
if it is really effective it might be logical to use it earlier, i.e. for the fractured 
tibia not united a t three of four m onths which might otherwise be managed 
by bone-grafting26. Such early treatm ent is com patible with the continued 
plaster fixation that is in any case required; the disadvantages are tha t the 
apparatus is costly to buy or rent, somewhat tedious to use, and has to be 
rationed in a busy fracture departm ent.

Despite lack of general acceptance, there are certain conditions in which 
spontaneous bony union is so rare, and union so difficult to achieve by 
operation, that the success of electrical treatm ent under the m ost daunting 
circumstances is striking. These include established nonunion of the scaph
o id27, failed arthrodesis for C harcot joints, and -  particularly impressive -  
congenital pseudarthrosis of the tib ia28. Here, the success of the treatm ent 
seems undeniable. Bassett’s claims that it also acts against infection and bone 
necrosis are m ore debatable.

It is unfortunate that, historically, electrotherapy has always attracted 
quacks, and perhaps the unfair association lingers on. It is unlikely to become 
routine until its application becomes simpler and cheaper. And, as the history 
of effective osteogenesis is a m atter of barely 30 years, little more should be 
added at this stage. It is clear, however, that the implications for the future 
biological m anagm ent of fracture healing, and possibly much more besides, 
are very considerable.
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CHAPTER 32

Implants in 
Orthopaedic Surgery

As Sir Thom as Browne wrote of the song the Sirens sang, though the date 
at which an orthopaedic im plant was first used cannot be ascertained with 
any certainty, yet it is not beyond all conjecture. Leaving aside such cosmetic 
devices as Tycho Brahe’s silver nose, we are concerned initially with the use 
of m etal o r other sutures to control the position of fractures. This m ust have 
been a nagging tem ptation to  surgeons aware of both w hat needed to  be 
done and the hazards of intervention, of which infection was the least. We 
know that the Etruscans and Greeks wired teeth for fractured jaws. In the 
17th century, a N eapolitan surgeon, one Severino (1580-1656) was perhaps 
the first to counsel suture for fracture of the patella. We have no details, but 
anthropologists have reported that for a very long time the South African 
tribes sutured fractures with catgut-like m aterial obtained from the dorsal 
spinal ligament of camels. M oreover, Jacques Croissant de G arengeot (1668- 
1759), in his Traite des Instruments les Plus Utiles of 1725, refers to the 
‘ancient’ classification of operations into synthesis, diaeresis, exeresis and 
prosthesis', and one wonders about the last. In 1775, the Journal FranQais de 
Chirurgie contained a report by Icart of two Toulouse surgeons, Lapoyde 
and Sicre, on the use of brass wire for fracture suture, which excited fierce 
opposition.

It was probably first seriously attem pted in the late 18th or early 19th 
century and what we may assume with virtual certainty is that these attem pts, 
before anaesthesia, antisepsis, asepsis and antibiotics, were uniformly disastr
ous. It m eant creating an open fracture; and right up to the second half of 
the 19th century an open fracture spelled death or am putation for the 
m ajority of patien ts1.

F or as late as 1883, when Listerian principles were a t least partly accepted 
in Europe, and when Lister had wired his first patella in 1877, B eauregard2, 
reviewing 49 cases of patellar fracture wired with silver, steel or platinum  or 
sutured with silk in various European countries, did not find it especially 
rem arkable that these endeavours resulted in one am putation  and four

587
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deaths. In earlier days, then, the deliberate opening of a simple fracture was 
to tem pt Fate, an act of surgical hubris which rarely went unpunished.

At any given period, the status of orthopaedic im plants has to be considered 
in the light of the contem porary technology and of the status of orthopaedics 
itself. M etallurgy reached its peak in the latter half of the 19th century when 
it transform ed the western w orld3, but orthopaedics did not become a 
separate discipline until the turn  of the century or even later; and even then, 
as was pointed out at the first congress of the G erm an Association for 
O rthopaedic Surgery, the wish to  associate was tempered by the fear that 
separation from general surgery would reduce them once m ore to the status 
of mere ‘bandagists’4. Even in the first decades of the 20th century, when 
im plants were very m uch in vogue, and later still with the expansion in 
plastics at the m idcentury, tissue reactions to m aterials were still not fully 
understood and there was still no adequate science of biomechanics.

One of the problem s was the well-known tendency of metal im plants in 
living tissue to corrosion, of varying intensity and pace and with varying 
dam age to the tissues, sometimes with rapid disintegration of the implant, 
sometimes -  as with the ‘noble’ metals -  with negligible change. T hat metals 
were not physiologically inactive in the body had been know n since G alvani’s 
discovery in 1779s, but the physical basis of corrosion as an electrochemical 
process was first elucidated by Sir H um phrey Davy in the 1820s6, followed 
by Michael F araday7, and the theory was refined by m any other later 
workers.

In 1804, Bell of New York was using steel-tipped silver pins for wound 
closure and noted the galvanic corrosion that occurred8 and in 1829 another 
American, Levert, experimented with gold, silver, lead and platinum  im plants 
in dogs and found platinum  the least irritant buried wire sutures9. The 
surgeon’s quandary was well exemplified by M algaigne, in France. He wanted 
to fix unstable fractures but believed that metal im plants caused hospital 
gangrene, so in 1837 he designed the first external fixator, an apparatus of 
clamps with screws attached to percutaneous hooks into the bone that 
perm itted compression. This was successful in six tibial fractures in 184010 
and four successes with patellar fractures were published in 184711. He was 
surprised at his own success, for ‘such innocuousness . . .  is still, to  my 
thinking, one of the m ost surprising things that one can mention in surgical 
pathology.’ (See p. 557)*.

It was therefore possible to have the right idea at the wrong time, to 
develop a concept of treatm ent which could not be supported by the current 
technology. Thus Langenbeck, in G erm any, had attem pted fixation of femoral 
neck fractures in the 1870s12 but his metals were unsatisfactory and X-rays 
had yet to be invented. It is fascinating that total replacement of the hip 
jo in t for osteoarthritis was attem pted as long ago as 1890 by one Themistocles 
G luck13-15 using an ivory ball and socket fixed to the upper femur with 
nickel-plated steel screws, with a primitive ‘cem ent’ of pumice powder, plaster 
and glue. (Carnochan, in New York, had tried im plantation of a piece of

* It was not totally  innocuous; there was a good deal of sepsis.
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wood after excision of an ankylosed tem porom andibular jo in t as far back 
as 184016.) It m ust have been galling to be so prem ature. Lister developed 
antisepsis during the years 1860-70, but, even before its general acceptance, 
G urlt in 1862 was describing techniques of nailing, screwing and wiring for 
fresh, particularly juxtarticular, fractures17. Even before this, subcutaneous 
fractures such as those of the patella and olecranon had been w ired18 and 
when W ahl reported a patellar suture with silver wire and catgut in 1883 it 
was evidently a com m onplace and gave good union and function despite 
m inor sequestration19. But with the advent of Listerism, metallic internal 
fixation really began to take off.

An early pioneer was H ansm ann in 188620, who fixed fractures with strips 
of unhardened nickel-plated sheet steel and nickel-plated screws, one end of 
the plate being bent at a right angle to protrude through the skin and 
facilitate removal after 6 -8  weeks. This he reported to the 15th Surgical 
Congress in G erm any, and two visitors were impressed: Halsted (p .411) 
took some plates back to Johns H opkins in the USA and Lam botte, of 
Belgium saw this as the ideal future treatm ent of fractures (p. 316). Until the 
end of the century open reduction, with or w ithout internal fixation, was 
generally only used when conservative treatm ent had long failed; and the 
use of plates and screws was rare until the advent of X-rays in 1895 when, 
as Delbet w ro te10, ‘we know m ore of w hat we have to do, of w hat we are 
doing, and of what has been done’. (Though one may wonder if this was an 
unmixed blessing and whether strenuous efforts to  obtain dem onstrable 
anatom ic reduction, pleasing to the eye and to the law courts, often at the 
expense of function, are always justified when a policy of ‘watchful neglect’ 
and early rehabilitation may yield better results w ithout the risk of iatrogenic 
disability.)

In 1905, Fritz Koenig, of A ltona in G erm any used wires (including 
hemicirclage wiring), ivory pegs and bone inserts in order to avoid postoperat
ive fixation and favour m obilisation21. In 1891, Berthold Ernst H adra (1842- 
1903), a G erm an who had emigrated to Texas, was able to ask, ‘Since we fix 
other fractures by clamps, nails, wires, sutures and so on, why not do so for 
spinal fractures?’22, and proceeded to do so by wiring the spinous and even 
the transverse processes to safeguard the cord, later extending this technique 
to P o tt’s disease of the vertebral column. At much the same time, in 1894, 
Jules Emile Pean (1830-1898), of the H opital St Louis in Paris, refers to 
fixing fractures with alum inium  plates and screws or silver wire23. He also 
used platinum  replacements for syphilitic nasal bones and inserted an 
alum inium  plate after resecting a tuberculous orbit. He records the insertion 
of a large rubber and platinum  prosthesis to replace the upper end of a 
hum erus excised for tuberculosis and offers this principle as an alternative 
to disarticulation after resection of m ajor parts of the skeleton. As we shall 
see, the offer was taken up.

But it is Sir William A rbuthnot Lane (1856-1938), in London, who must 
be regarded as the great precursor in internal fixation24. After an early trial 
of silver wire, he began early in the 1890s to fix oblique tibial fractures with 
ordinary steel screws, on the grounds that this secured better alignm ent of 
ankle jo in t fractures and prom oted rehabilitation25. This was with his new
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‘no touch’ technique, and since, in his hands, infection was rare, it became 
possible to distinguish the failures due to corrosion. In 1905 he proceeded 
to the use of plates and though not the originator of the m ethod was the 
first to apply it safely and systematically26. These screws and plates were 
made of plain high-carbon steel and were intended ‘to bring together and 
m aintain the opposing surfaces of the bone into the most accurate and 
forcible apposition’, an aim that must have resounded in the compression 
enthusiasts of the 20th century. In Lane’s plates the transition from the curve 
round the screw hole to the shank of the shaft was an abrupt one and it was 
here tha t mechanical failure occurred. In 1912, Sherman reported the 
treatm ent of 55 femoral shaft fractures with Lane’s plates, three of which 
broke at this junction27. He considered that the plate should be sufficiently 
ductile and elastic to  bend rather than break, introduced a high-carbon steel 
containing vanadium , and redesigned the plate to reduce the ‘necking’ 
between holes. Sherm an’s plates served in good stead and were recommended 
by the US Bureau of Standards and the Com m ittee on Fractures of the 
American College of Surgeons in 1932 and again in 194711 and are still to 
be found in some parts of the world. Still, even in the 1920s, Sherm an’s 
plates, though usually mechanically sound, often loosened or caused local 
iron staining28, and it is fair to  say that up to 1920, despite experiments with 
m any materials, some rather dubious, nothing totally reliable had been found 
and im plants were generally removed once union was achieved. Such 
modifications as the rectangular Venable plate were an improvement. It is 
interesting that a contem porary of Sherm an’s, F  J C otton, in 1912, thought 
that, ‘no m atter how good a rigid plate is, it necessarily exposes the patient 
to  the danger of pulling out screws. It seems to me that much is in favour 
of a slightly flexible elastic plate, one which can be fitted to the case in hand,’ 
the actual metal used being un im portan t29. The point was a good one, better 
perhaps than C otton  realised, and will be returned to.

M uch credit is due to the brothers Lam botte, in Belgium. Elie Lam botte

^ ■ 0 * 0 « C
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Figure 238 Lane’s plates, illustrating their general form and the type of mechanical
failure th a t often occurred
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Figure 239 The Sherm an plate

Figure 240 Forceps, bone plates and external fixator, after Lam botte



5 9 2 TH E H ISTO RY O F O R TH O P A E D IC S

had used wires and screws for oblique tibial fractures in the 1890s with good 
results30 but was discouraged by criticism. His brother Albin was made of 
sterner stuff and used plates and screws, transfixion pins, external fixators, 
curved or Y-shaped plates for condylar fractures at the lower ends of the 
hum erus or femur, and thin guided nails for the scaphoid31,32. His 1909 
paper had dealt with the fate in the bone of alloys such as brass and also of 
aluminium, silver, copper and magnesium, all of which proved malleable and 
corrodable, so that he settled on soft steel plated with gold or nickel. Some 
contem porary work by von Baeyer33,34, on cellular reactions to  implants, 
anticipating much later work on piezoelectricity, noted that if copper and 
zinc were im planted close together the connective tissue cells aligned 
themselves axially along the path  of the corrosion current.

Thus, as M ears has well said, for fifty years after the introduction of 
asepsis, though internal fixation was propounded by the few who saw its 
potential, the metals and alloys then available were mechanically unsound 
and not inert to the tissues. Sherman was the first to  grasp the metallurgical 
and m echanical requirem ents of the situation and to act to meet them.

A nother pioneer in the field was Ernest W illiam Hey-Groves (1872-1944), 
a village general practitioner in England who became a surgeon in Bristol 
and rapidly developed an innovative enthusiasm  for orthopaedics, doing 
much anim al experimental research on m ethods of fracture fixation35. Like 
C otton, he anticipated tha t really rigid fixation, if it could be achieved, 
might delay union. O n tissue tolerance he noted that magnesium rapidly 
disintegrated and dissolved but that nickel-plated steel was inert; also that 
continued m inor movement between metal and bone led to irritation, bone

Figure 241 Internal fixation of in tra-articu lar fractures of the proxim al tibia (A) 
and the femur (B and C), after L am botte
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(
Figure 242 M ethod of im mobilizing a scaphoid fracture (A), and a fracture of the 

radial styloid (B), after Lam botte

resorption, sepsis and sinuses.
In 1924, Zierold studied metal corrosion extensively in dogs36, noting that 

iron and high and low carbon steels rapidly dissolved, their erosion affecting 
the bone. Inserts of copper, nickel, zinc and alum inium  alloy all discoloured 
bone, but there was no reaction to gold, silver, lead (though this was 
systemically toxic), or pure alum inium  -  m aterials too soft for plates though 
useful for wires or plating other metals. Stellite, a cobalt alloy, was very well 
tolerated but, strangely, not further studied at this time. 1926 saw the 
introduction of ‘stainless’ steel, with 18 per cent chrom ium  and 8 per cent 
nickel, more resistant than vanadium  steel but still liable to disintegrate37^
39. This was followed by the austenitic 18-8-SMo steel with 2 -4  per cent 
m olybdenum  which was very corrosion-resistant, though it did not gain 
early acceptance when first patented40.

In 1929 a nonferrous alloy of cobalt with chrom ium  and molybdenum, 
similar to Zierold’s stellite and labelled vitallium, began to be used in 
dentistry and its complete inertness and suitability for orthopaedic implants 
were noted by Venable and Stuck in 193611. Similar inertness to tantalum  
was noted at this tim e11, but its poor m echanical properties made it fitter 
for neurosurgeons and plastic surgeons. T itanium  and its alloys appeared 
around 1947 and trial im plants of the pure metal proved it very inert and 
corrosion-resistant. Specifications for the various metals and alloys were laid 
down by the American Com m ittee on Fractures in 194741 and after 1950 
there were few new developments.

Corresponding with these three decades of the study of plates between 
1920 and 1950, there developed a theory of the m icrostructure of metals and 
how this was altered by m echanical deform ation or alloying; this has been 
well summarized by Cottrell42 43. We may add here that, much later, 
experience with total hip replacement revealed, in a m inority of cases, the 
existence of a tissue sensitivity to metals of an allergic rather than an 
electrolytic nature, one which can be detected by patch testing before 
operation44.

Plates for fracture fixation have developed with great variety in recent 
decades and need not be described in detail. It became increasingly recognised
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that, because a fracture of a long bone normally heals with minimal 
absorption at the bone ends and slight shortening and collapse, a very rigid 
plate might prevent such collapse and even delay healing indefinitely unless 
the patient was lucky enough to have the plate break. One way of dealing 
with this was to use a slotted plate in which the screws could move axially, 
but the really im portant advance was recognition of the role of compression.

This was far from a new idea but it was not developed systematically until 
after W orld W ar II. In 1947, Robert D anis (1880-1962) of Brussels, dissatisfied 
with current fixation techniques, wrote a famous book45 in which he stated 
that, with really rigid aseptic internal fixation, so little callus forms that it is 
not even visible .. .  the process seems to take place w ithout the participation 
of the surrounding tissues . . .  the periosteum  does not play a very im portant 
part.’

D anis poohpoohed the notion that callus is essential to fracture healing. 
'It should be regarded as a pathological structure whose form ation can 
usually be prevented by internal fixation, which should produce and m aintain 
interfragm entary pressure ...  mainly directed along their axes.’ This was 
what he called soudure autogene or prim ary cortical healing. As Cave wrote 
in 1958, ‘. .. the more accurately a fracture is aligned, the less dem and there 
will be for callus’46. D anis therefore, in 1947, introduced a compression 
plate, especially for forearm fractures, to bring about such healing, which 
differs essentially from norm al biological healing with ensheathing callus, 
incidentally popularising the existing European term ‘osteosynthesis’.

Although the im portance of compression had been recognised at least as 
far back as Lam botte, and by Key in securing arthrodesis47, D anis’s work 
started a revolution in fracture treatm ent. In the early 1950s three Swiss 
workers - M E  M uller, M Allgower and H Willenegger -  began to study 
compression systems in a converted watchspring factory and in 1958 founded 
the now famous Arbeitsgemeinschaft fu r  Osteosynthesefragen or W orking 
Party on Problem s of Internal Fixation, generally known as AO48. They 
developed lag screws, compression plates and tension band wires and 
powered equipm ent and special tools for their insertion. They preferred 
ductile coaptable m aterial to unyielding devices, and studied their effects on 
bone healing. This is a technique obviously related to Charnley’s work on 
compression arthrodesis49 and since it acts by cortical approxim ation and 
dispenses with external callus it can be employed immediately, whereas with 
conventional plate fixation a delay of 7—10 days is advisable to allow the 
fracture haem atom a to begin organising and so reduce the risk of delayed 
union. Further, the compression system had advantages in the presence of 
infection. Earlier, the emphasis had been on removing foreign m aterial from 
infected fractures, but m aintaining rigid compression fixation of such fractures 
gave better union than other treatm ent and w ithout the proliferative callus 
usually seen in sepsis50.

The AO system is now so widely used that any criticism may seem carping. 
Nevertheless, one thinks of Hugh Owen Thom as’s dictum that ‘screws, if 
there be any strain on them, do not long m aintain their hold on living 
m atter’, and his condem nation of surgeons who treated the hum an body ‘as 
if it were a watch, with no autom atic self-repairing quality of its own’ and
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imposed their own solutions, willy-nilly51. Compression, it is true, must 
ultimately act by biological processes but end-to-end cortical union is not 
the natural method of repair, it is often achieved only by the introduction 
of a great mass of metal, it calls for an expertise often denied to the 
contem plative surgeon who prefers to do the minimum and leave the rest to 
the tissues, it is expensive, and worse, it is basically contem ptuous of the 
norm al m ethod of fracture healing. This it supplants, ra ther than supplements, 
surely an error in historical perspective.

O n the o ther hand, compression theory was valuable in stressing the 
im portance of axial forces in long bone healing. As Bassett has pointed o u t52, 
tensile and torque forces at a fracture are deleterious and tend to produce a 
bridge of fibroblasts rather than chondrocytes. This had been recognised by 
G erhard Kiintscher (1900-1972) in G erm any at the beginning of W orld W ar 
II, but his solution, stim ulated by the recent successes of hip nailing, had 
been to pass a long stout nail down the medullary cavity to secure fixation 
and convert all stresses into axial ones53,54. The concept was not entirely 
novel, for Hey-Groves had used the identical principle in 1916, inserting a 
bone-peg retrograde at the fracture site, driving it out through the great 
trochanter and ham m ering it back into the lower fragm ent55. Also, a similar 
technique had been employed by M iiller-M eernach in 1933, using an open 
m ethod in which the nails were not rem oved56, while a little later Lam brinudi 
was fixing forearm fractures with intram edullary K irschner wires57.

However, it was K iintscher who made m edullary nailing an accepted 
technique, using it widely during the war before it became know n in Britain 
and America. The nail was initially V-shaped in section but was soon altered 
to clover-leaf shape so as to impinge everywhere on the walls of the canal 
and channel stresses longitudinally. It was moderately flexible and introduced 
blindly from above over a guide under X-ray screening. Open exposure of 
the fracture and retrograde insertion were employed only if closed reduction 
was impossible or, in m alunion, an osteotom y necessary. K iintscher stressed 
the value of his m ethod for early m obilisation under wartime conditions, 
favoured it - with qualifications -  for com pound and pathological fractures, 
and adapted it with a slotted-in ‘signal arm ’ to trochanteric fractures and 
extended it to the ankle for arthrodesis of the knee58.

M edullary nailing, extended to the tibia and forearm bones and humerus, 
has long been a standard  procedure. M ost surgeons now prefer open 
insertion, though closed nailing of femoral fractures has its adherents59 60. 
Reaming of the shaft to allow insertion of the widest possible nail was added 
by M aatz in 194261 and the general principle became the basis of the Rush 
system62 and of systems of multiple medullary wires or pins developed by 
H ackenthal -  ‘stacked nailing’63-64 and by Ender for trochanteric fractures65. 
The m ethod obviously competes with plating in the treatm ent of fresh 
transverse or short oblique shaft fractures, it is generally simpler in suitable 
cases and can be performed alone or in com bination with cancellous bone 
grafting for delayed or non-union.

To bring internal fixation up-to-date, we should refer to  the introduction 
of carbon fibre, a very strong m aterial which, reinforced with epoxy resin, 
has been used as plates fixed with conventional screws. Because these plates
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have some elasticity, they avoid the stress osteopenia due to rigid metal 
plates66. C arbon fibre threads are also used to  substitute tendons and 
ligaments, particularly the cruciate and collateral ligaments of the knee and 
seem to have few disadvantages67. Very recently, biodegradable fixation 
systems68 and systems allowing tissue ingrowth have been tried201 but it is 
too soon to assess the results.

HIP FRACTURES

Langenbeck’s attem pts at nailing these in the mid-19th century were 
sporadically im itated but with general lack of success because the nails were 
inaccurately inserted w ithout X-rays available, open reduction was dangerous, 
the metals were not inert and a nail could not control ro tational stresses.

In 1898, Boeckmann and Gillette in the US made a lateral approach, 
divided the trochanter, and placed an ivory peg in the neck and another to 
reattach the trochan ter69, and in 1900 Davis opened old ununited fractures, 
freshened them, and fixed them with steel pins or ivory pegs70. At about this 
time, Sayre in New York was using a gimlet and nuts and the great J B 
M urphy in Chicago also tried his hand with nailing from 1902 o n 71. Hey- 
Groves used bone and ivory pegs in 191335 and in those prewar years Delbet, 
Lam botte and others devised screws and guides for their insertion72. Hey- 
Groves thought that bone pegs m ight give a better hold than the screw 
‘which is still used by m any surgeons’ (1926)73, because pegs would become 
incorporated in the new bone. He also took out a loose head and bolted it 
back with an  ivory peg or replaced it with an ivory prosthesis, whereas 
Robert Jones resigned himself to wrapping the stum p of the neck in gold 
foil.

Soon after the end of W orld W ar II a renewed attack on the problem was 
made in many quarters. In 1922, M artin  and King in New Orleans performed 
closed nailing under X-ray con tro l74 and in 1925 Sm ith-Petersen in Boston 
inserted a triflanged nail under direct vision in 24 patients, though he did 
not report this until 1931 ' 5. This nail was sharply pointed and its strength 
and shape enabled it to w ithstand, as no previous im plant had done, the 
bending (shear) and rotational stresses in the femoral neck. It was made first 
in stainless steel and then in vitallium. In 1932, independently, Johansson in 
Sweden76 and W estcott in V irginia77 cannulated the nail so tha t it could be 
inserted blindly over a guide under X-ray control after m anipulative 
reduction. W hen Sm ith-Petersen reassessed the position in 193778 he 
acknowledged that though he had considered accurate reduction w ithout 
soft part interposition impossible w ithout open exposure, he now adm itted 
that he had been proved wrong, and he stressed the value of Leadbetter’s 
m anoeuvre in reduction to produce slight valgus79 and of the lateral X-ray 
view.* Along this line of progress only details remained to be added, such 
as H illebrand’s advocacy of carrying the fixation on into the pelvis80, 
T horn ton’s addition of a small plate on the outside of the femur to prevent 
extrusion81, G arden’s replacement of a single nail with two compression 
screws82 and other modifications.
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W ith the recognition that cervical nails could no t be expected to control 
trochanteric fractures on their own, and although such fractures nearly, but 
not quite always unite, and in order to reduce hospital stay and m orbidity, 
a spate of angled nail-plates or blade-plates appeared, as one- or two-piece 
systems83, followed inevitably by similar systems incorporating com 
pression84. Such systems, with or w ithout compression, rapidly became 
popular for internal fixation of the intertrochanteric osteotom y introduced 
by M cM urray for hip arthrosis and fractures85, thus avoiding long incarcer
ation in plaster.

Perhaps, before passing to further and deeper aspects of hip surgery we 
should, for completeness, refer to the principle of the external fixator for 
fractures since this does involve m etal im plants in the form of transfixion 
pins, albeit tem porary. This continues to be reinvented from time to time, 
but we have seen that M algaigne had devised a primitive version as far back 
as 1837 and doubtless others in that century im proved on it. Lam botte found 
it useful for infected fractures and nonunions, since it allowed easy inspection. 
Nevertheless, its assembly and stability and the incidence of pintrack infection 
were a nuisance. Shortly before W orld W ar II, Roger Anderson produced a 
much m ore reliable version86 and this was modified in 1954 as a three-plane 
system by Hoffmann in Switzerland87 and by Adrey at M ontpellier88 and 
others. It is mainly for shaft fractures but is also applicable to com m inuted 
fractures of the lower radius89 and to control arthrodeses and massive bone 
resections. As with every other complicated technique, though valuable in 
the hands of those who like and understand it, external fixation is ‘caviar’ 
to the general fracture surgeon, who will tend to  prefer less exacting methods. 
(See also p. 557.)

We should also refer, with unfair brevity, to  internal fixation for unstable 
fracture-dislocations of the thoracolum bar and cervical spine. The massive 
internal spinal instrum entation devised by H arrington, of Texas, for the 
correction of scoliosis, in which a metal rod anchored to the spine by fixation 
hooks is distracted90,91, a m ethod adapted by Dwyer, in Australia, to act 
on the anterior spinal elements92, is discussed elsewhere (p. 543).

HEMIARTHROPLASTY OF THE HIP

Since high subcapital fractures of the femoral neck are so often followed by 
necrosis and collapse of the head due to loss of blood-supply, and this despite 
the m ost meticulous reduction and fixation, it was a logical step, a t any rate 
in older patients, to remove the head and replace it with a metal prosthesis

* G uy W hitm an Lead better was Professor at G eorge W ashington M edical School. 
His 1933 paper described a m anoeuvre of reduction which has never been surpassed, 
though he followed it with a hip spica cast from nipple to  toes, using W hitm an’s 
m ethod (see p. 436).
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as the prim ary treatm ent. In 1942, Austin T M oore (1899-1963) reported in 
a South C arolina jo u rn a l93 and later in a m ore august m edium 94 the case 
of a very heavy negro with a recurrent osteoclastom a of the upper end of 
the femur in whom he replaced -  for the first time -  the entire upper portion 
of the bone with a vitallium prosthesis a foot long, with a round head, loops 
for muscle attachm ents, and a lower end slipping over the cut shaft and 
bolted to it. The patient died 20 m onths later from other causes, after good 
function. This led to the developm ent of the wellknown self-locking fenestrated 
femoral head prosthesis, which was initially employed as a hem iarthroplasty 
in arthrosis of the hip, leaving the acetabulum  untouched95. At about this 
time a basically similar device was introduced by Thom pson96,97.

Although these possessed the essential factor of intram edullary anchorage 
of the stem in the femur, the results in arthrosis were not outstanding, largely 
because of lack of congruity of the head in the socket. W hen, however, it 
was realised that these prostheses could provide an immediate and satisfactory 
solution to the subcapital fracture98, they at once gained and retained 
popularity. They are best reserved for the elderly as, if the patient lives long 
enough, the metal head will always sink into the pelvis, and it became 
com m on to fix them in the femur with cement once that had been developed. 
Because of the risk of dislocation, the M onk or similar modifications, in 
which the head is contained within a mobile metal or plastic shell fitting in 
the acetabulum , may have some advantages99. Some authors now advocate 
prim ary to tal hip replacement for selected hip fractures100.

One way or another, it is fair to say that what Kellogg Speed (1879-1955), 
who organised the first fracture service at Cook County Hospital, Chicago, 
called ‘the unsolved fracture’ in 1935101 has long been solved, as a technical 
problem, in one way or another, though not by bony union in more than 
half the cases, and that the real problem s now are logistic -  early operation 
and am bulation and intensive rehabilitation. W here these are not available, 
too many orthopaedic hospital beds are blocked by these patients even when 
their fractures themselves have been competently dealt with.

TOTAL REPLACEMENT OF THE HIP JOINT

We shall consider this subject in considerable detail, because it embodies all 
the problems inherent in the use of massive perm anent endoprostheses and 
because it is a very striking success story based largely on the continuing 
exertions of two British surgeons. But first, we m ust go back quite a long way.

The idea of arthroplasty arose early in the 19th century, or even before, because 
of the many joints stiffened by pyogenic or tuberculous infection or by severe 
injury. Excisional arthroplasty in one form or another has never been entirely 
abandoned and is still used, especially in the Third World. It is discussed else
where. We refer here only to the two im portant aspects of excision of diseased 
joint surfaces and interposition of natural or synthetic materials.

We noted that, as far back as 1890, G luck13,14 replaced the hip jo in t (and also
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the knee) with ivory, a good idea woefully ahead of its time. Delbet replaced the 
femoral head in 1903102 and Hey-Groves substituted an ivory ball and stem in 
1922103'104. As to interposita, Hoffa in 1906105, H iibscher106 and others used 
silver, magnesium and zinc; and ivory had quite a vogue107. Others used celluloid 
and gutta percha, which caused irritation and reankylosis. M uch of this work 
derived from the observation that even careful reshaping of the head and acetabu
lum by itself, which had been very thoroughly worked out by J B M urphy early 
in the century using male and female reamers, and by European surgeons for old 
unreduced congenital dislocation of the h ip108'109, was not often followed by 
good results and that even the good results did not last, so much so that some 
returned to the simple resection of the previous century110. Inorganic interposita 
were not successful in M urphy’s hands. The use of free or flap grafts of autogenous 
tissue, which did give considerable success and persisted well into the 20th cen
tury, is referred to elsewhere.

During the second and third decades of this century, Smith- Petersen in Boston 
pursued the famous series of interposition studies which led to the evolution of 
mould arthroplasty of the arthritic hip jo in t111. Essentially, these essays consisted 
of removing the articular surface of the head and reshaping it with a reamer and 
covering it with a cup of synthetic material; the acetabulum was also reamed. In 
1923 he used glass, in 1925 viscaloid, which proved a severe irritant, in 1933 pyrex 
glass and in 1937 bakelite, not arriving at the vitallium mould until 1938. All of 
these stages were faithfully recorded, but it was not until his experience with vital
lium that he felt able to write definitively of ‘Arthroplasty of the hip: a new 
m ethod’112.

W hat Smith-Petersen had originally intended was that, as the cup moved over 
the head and also within the acetubulum -  for it was not intended to be firmly 
fixed -  the underlying bone would undergo metaplasia into a new sm ooth fibro- 
cartilage and that it would eventually be possible to remove the cup and leave a 
smooth gliding joint. Fibrocartilage could and did develop, sometimes impress
ively so, but somehow removal of the cup often proved impracticable or unneces
sary and it was usually left in place. At special centres, in skilled hands and in 
younger patients, good results were obtainable113 •114. But it was a costly method 
as prolonged hospitalisation and physiotherapy were required; in average hands 
periarticular fibrosis was severe, and even the substitution of materials such as 
plexiglass115 or fixing the cup firmly to the femoral head116 did little to help, 
especially as no type of cup could prevent necrosis and absorption of the neck if 
its blood-supply were compromised.

Some workers began to see the need to give the acetabulum its own prosth
esis117 but in general the mould arthroplasty as elaborated by Smith-Petersen 
and the reshaping with fascial interposition often successful in the hands of Willis 
Cam pbell118 seemed to have reached their limits; and, in orthopaedics, oper
ations that cannot be expected to succeed routinely in the hands of the average 
surgeon are not the answer to common and disabling diseases.

The solution had been anticipated even before the Second W orld War. In the 
1930s, at the Middlesex Hospital in London, Philip Wiles performed six total hip 
replacements for the effects of Still’s disease, using all-metal components -  a cup 
screwed to the acetabulum and a femoral head connected by a stem in the neck to 
a plate bolted to the outer side of the shaft. Wiles was a surgeon of great courage
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Figure 243 The Wiles prosthesis of 1938

and one wonders how much he was influenced by his chief, A S Blundell Bankart, 
the man who elucidated the pathology and repair of recurrent dislocation of the 
shoulder and did not hesitate to excise the acetabulum for tuberculosis of the hip 
joint. Wiles’s pioneer procedure was halted by the war but later he was able to 
report considerable longterm success119. One of his bilateral cases had excellent 
function after 13 years.

In the third and fourth decades of the century, then, interposition arthroplasty 
began to yield to true replacement of the head or socket, or both. If Wiles’s princi
ple of total replacement was not immediately developed -  though, as we shall see, 
there were those engaged in it -  this was because of a dazzling new arrival. This 
took the form of the ‘resection-reconstruction’ for hip arthrosis introduced in 
1946 by Robert and Jean Judet, in Paris, in which the femoral head was replaced 
by a knob of polymethylmethacrylate (PMMA) incorporating a plastic stem

Figure 244 Judet prosthesis: (a) acrylic femoral head, (b) rim of head, (c) acrylic
stem with metal core
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passing axially down the neck120. This was a hemiarthroplasty, the acetabulum 
untouched, it was an easy operation, little or no special instrum entation was 
required, and the immediate results were stunningly successful; a new era seemed 
to have opened.

However, disappointm ent followed in a very few years, or even months. Pain 
and instability returned, and when these hips were reexplored it was found that 
the plastic surface had crazed or fissured, the stem broken or the entire assembly 
loosened. Although the Judets themselves had better results than most -  because 
of better selection and attention to detail, and because the quality of the implants 
deteriorated with mass production, as happened with Sherman’s plates -  most 
surgeons had to remove the prostheses and effect the best possible salvage.

The reason for this failure was failure to conceive the relevant biomechanics. 
The plastic had previously only been used for dental implants in the 1930s and, 
briefly, for one form of cup arthroplasty121. The stresses it would have to with
stand at the hip had not been properly analysed and the alignment in the bone 
not understood. There was an unwarranted trust in the mechanical properties of 
PM M A, but these were impaired by heat sterilisation and cooling while formal
dehyde sterilisation gave rise to sinuses122. Attempts were made to remedy this 
by giving the stem a steel core and by a bewildering range of variations123-127.

W ithout a consensus on the right step to take next, there was a tem porary sense 
of bafflement. Nevertheless, as Scales pointed out later128, the Judet operation 
had been a milestone in orthopaedic surgery and good results of replacement 
operations were to be expected eventually if the necessary preliminary research 
was made in animals and m an into the relevant mechanical, chemical and biologic 
factors with accelerated wear tests. One good outcome was the acceptance of the 
intramedullary shaft. At first this retained the PM M A head129-131 but the defini
tive solution tended to be a one-piece vitallium jnsert95,96a23’132’133. Some of 
these prostheses were very elaborate134. By 1954, the American Committee for 
the Supervision of Construction of Femoral Head Endoprostheses reported on 
nearly 40 different types. The metals were vitallium and various steels. The plastics 
included acrylic, polyethylene, nylon and polyamid. The metals behaved well in 
the tissues but the new plastics tended to be troublesom e135. The Judets issued 
revised versions of their m odel136.

T hroughout this period, the two Englishmen -  M cKee in Norwich and 
Charnley in M anchester -  had been reflecting on the problems of materials, con
struction and fixation. M cKee had produced a prototype as far back as 1940137 
and continued entirely in metal. Charnley settled on a metal femoral component 
and a plastic acetabular replacement. But which plastic, and how were the com
ponents to be held in place?

T o consider the first the m atter of fixation, a wide range of tissue adhesives were 
already available (see p. 606). O f these PM M A  had been in use as a self-curing 
acrylic cement in dentistry in the USA from the 1930s. Charnley had met this on 
a visit to California and it seemed ideal for anchoring the femoral stem. (The cup 
was originally not cemented, but fixed in the acetabulum by a spigot in hole mech
anism.) There is some question whether it is a true adhesive or rather a grouting 
agent locking into the interstices of the spongiosa13 8, but Charnley found it effec
tively eliminated slip between prosthesis and femur139 and later wrote about it at 
length140.
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By good fortune, Charnley had engineering interests. He saw more clearly than 
most the need to understand the mechanical properties of the tissue to be replaced 
and the stresses imposed, the planes of movement, the properties and limitations 
of the implant, and the mechanisms of lubrication. He also saw that a method 
successful in a common disorder must allow for early discharge from hospital on 
grounds of cost.

M uch discussion went on between Charnley, mechanical engineers and stu
dents of the new science of biomechanics128' 141,142. McKee published his early 
trials of an all-metal system as early as 1951143 but Charnley waited another 
decade before announcing ‘Arthroplasty of the hip -  a new operation’144 an echo 
of Smith-Petersen. He would, in hindsight, have been entitled to say ‘a new era’, 
but the delay was due to his perfectionism in reaching a final form and even then 
he would not speak of longterm results for another decade145. At one stage he had 
tried simple reshaping of the femoral head and surfacing it with a polytetra- 
fluorethylene shell, but though the early results were good the head often necrosed 
and loosened so that total replacement proved essential. The original metal head 
was as large as that of a M oore’s prosthesis (If" diameter) and was only later 
changed to the present small sphere which enabled him to use the much thicker 
cup that is steadier against rotation strains.

He also decided on an anterolateral approach with tem porary resection of the 
great trochanter, wired back afterwards, the site of reattachm ent being variable 
to increase the moment of the abductors. Initially he used a plaster splint after 
operation and forbade weightbearing for some weeks, but these cautions were 
abandoned as it became clear that very early am bulation was possible and little 
or no aftertreatment required. The problem of the shape and composition of the 
femoral com ponent having been early settled, there remained the m atter of lubri
cation. H e disparaged the lubricating properties of synovial fluid; they might even 
be the consequence rather than the cause of movement. Even if it did lubricate a 
normal joint, it would not necessarily lubricate a prosthesis. If friction between 
head and socket were too high, this could only loosen the hold of the stem in the 
shaft (which was what had happened in some of the Judet prostheses); surface-to- 
surface characteristics were all-important. Therefore he sought an ideal plastic 
for the cup of his ‘low friction arthroplasty’ and thought to have found it in teflon, 
until several years of wear proved to give rise to irritative particles and tissue 
fibrosis. He then changed to the thick polyethylene we now know.

Little need be said more about the low friction arthroplasty as such. Though it 
has been modified in innumerable ways, surgeons throughout the world continue 
to perform the operation exactly as Charnley postulated, though not always using 
the ‘greenhouse’ or ‘theatre within the theatre’ and operator’s diving equipment 
he devised to reduce the risk of infection. Infection, which may occur during oper
ation, or arise endogenously at any time thereafter, though uncommon, is the 
great hazard. By itself, as does loosening or fracture of one or other component, 
it may call for revision and replacement, always difficult, and sometimes the only 
solution is perm anent removal of implanted material to leave a Girdlestone type 
of pseudarthrosis. Incorporation of antibiotics in the cement at the primary oper
ation is thought helpful by som e146-148.

The operation can be done through other incisions and without removing the 
trochanter and with a variety of prostheses, but the essential principle is constant.
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It remains the first really successful and widely applicable method of joint replace
ment and has conferred untold benefit.

We must add that the McKee metal-to-metal system, though equally effective, 
has not proved so popular. Also that, working on somewhat different lines and 
without cement, Ring devised a system in which the acetabulum was not reamed 
but a metal or later plastic cup fixed by a screw into the ilium 149. Because the 
details of recent developments will be familiar, little more need be said on these. 
There has been a revival of interest in hip resurfacing150-152, using eccentric shells 
with a metal cup cemented over a reshaped head and a polyethylene socket, but 
the problem of necrosis and collapse of the head will not go away.

The success of total hip replacement of course led to its application to the knee, 
ankle and other joints. Of knee replacement, recent and still in evolution, we need 
say only that the difficulties with a bulky implant so close to the skin make it a 
much less reliable procedure than hip replacement, as the multiplicity of methods 
implies. The biomechanical problems are difficult and the early designs had a five- 
year failure rate of 10-25 per cent. Despite great success at special centres, failure -  
usually due to sepsis -  is still too common and may lead to am putation; the best 
outcome in such circumstances is arthrodesis, with severe shortening, but even 
this is often difficult to achieve153. Total ankle replacement is feasible enough154 
but the consensus is that, if the tarsal joints are mobile, little is to be gained from 
this surgical tour de force.

Of the metal replacement arthroplasties, though they exist for the shoulder 
(Neer)155 and elbow156, perhaps the most useful were the hinged finger joints for 
the rheum atoid hand devised by F latt and others157 158, but their stems were not 
fixed in the bone and they did not allow for the lateral and rotary movements of 
fine use, and they were expensive. Earlier essays at finger prostheses had been 
made, in 1959159, but the best results so far have been with the flexible implants 
of Swanson160,161 made of silicone rubber (see below).

We should add, in connection with hip and other endoprostheses, that ceramic 
materials have been used162 and also porous or porous coated metal implants 
designed to further incorporation163 though recent opinion is not wholly favour
able164.

It remains to be said, on the subject of joint replacement, that many of the 
problems cannot be predicted before operation and may not become apparent 
until the implant has been long in place. These include problems of stability, wear 
and tissue reaction. W ear products may prove irritant and a stable im plant may 
become unstable if the bone stock undergoes resorption. M ore im portant, funda
mentally, is that the massive implant is never really accepted or incorporated in 
the body; it is, at best, tolerated. Therefore there has been reluctance to do hip 
replacements in young patients for fear of longterm complications; nevertheless, 
brilliant results have been obtained by Arden and coworkers in older children 
and adolescents crippled by Still’s disease165' 166. M oreover, we are to consider, 
as D r Johnson would have put it, that expectations change and that well within 
the professional lifetimes of many living orthopaedic surgeons, even in the West, 
arthrosis of the hip and similar ailments used to be suffered resignedly as a part of 
life, w ithout a thought of cure. Even such a one as the late Sir George Pickering, 
Regius Professor of Medicine at Oxford, having undergone hip replacement and 
pleased to be relieved of his torment, nevertheless regretted it as an old friend and
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useful ally against life’s demands.
Taking a long view, one may wonder whether jo in t replacement, though a bril

liant tactical success, represents the true path of progress in orthopaedics or 
whether it represents a very specialised but tem porary makeshift. W ithout decry
ing the enormous achievement of Charnley and his followers, this writer opines 
for the latter view and risks saying that a more fundamental knowledge of the 
biology of the cartilage cell, as discussed by M ankin167, may lead to presently 
unconceived methods of preventing and treating chronic arthritis that will leave 
joint replacement as dead as the dinosaur.

MASSIVE ENDOPROSTHETIC REPLACEMENT AFTER LOCAL RESECTION 
OF BONY OR OSTEOARTICULAR SEGMENTS

We must now turn to the use of massive replacements of metal or plastic or both 
after extensive but local skeletal resections. As already noted, Pean in 1894 had 
written an essay on prosthetic measures intended to secure repair of the bony 
parts and suggested this as an alternative to disarticulation after m ajor skeletal 
excisions. Pending the development of suitable material and techniques, little 
came of this until after W orld W ar II. The tendency was rather to seek repair in 
such cases by bony or osteoarticular grafts or heroic homogenous transplants 
(see p. 200). However, the m atter could not remain in abeyance, for certainly in 
the case of locally extensive but nonm alignant lesions such as fibrous dysplasia of 
a long bone am putation was to be regretted if an alternative offered, and this was 
to be extended to tum ours of low malignancy such as chondrosarcom a without 
evidence of metastasis. Some would go even further, T here  is no proven evidence 
that ablative surgery is superior to radical local surgery of bone tum ors in the 
process of survival. When locally radical bone tum or resection is anatomically 
possible, such a procedure is advantageous... For replacement of large defects, 
custom-made endoprostheses serve a useful purpose regarding limb function’168.

Certainly, such prosthetic replacement of the upper arm  after resection of a 
lesion of the scapula or humerus has the enormous advantage of saving function 
of the hand. Allografts (a convenient term for synthetic inserts) can also replace 
all or part of the end of a long bone, including the jo in t surface, after tum our 
excision169 and can be combined, as can an intramedullary rod, with local bone 
grafts170. The same principle can be applied to local resection of malignancies at 
the hip or pelvis171, tailoring the device to the individual patient, as did Austin 
M oore in 1942 after resection of an osteoclastoma of the upper femur93,94.

To typify these endeavours, we may refer to the long programme at the Royal 
N ational Orthopaedic Hospital associated with the names of the late Jackson 
Burrows172 and of J T Scales, a pioneer in biomechanics173,174. A fairly recent 
article reviews this work in terms of the proximal femur and acetabulum, which 
began with a polythene replacement of the upper two thirds of the femur in 
1949175 176 Although the early implants of plastic remained satisfactory for 
many years, a change was soon made to metal -  vitallium, pure titanium or, best, 
titanium alloy. These were initially attached to the lower femur by ensheathing 
plates and bolts but a move was soon made to an intramedullary stem plus 
cem ent177, and a cup was placed in the acetabulum. The hazards included early
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dislocation or infection and late fracture or loosening, but the survival rate in 
terms of the prosthesis was much the same as for standard total hip replacement 
while patient survival in osteoclastoma or chondrosarcom a was as good as with 
alternative treatment, including am putation, and the limb was spared.

The method has been adapted to many parts of the skeleton -  for benign and 
malignant tumours, for metastases and after failed jo in t replacements. The results 
are often brilliant but we must enter the same caveat as for hip replacement; the 
inserts are at best tolerated, and when we have learned to control malignancy by 
biologic means such heroic feats will be seen to have merely held the line.

PLASTICS

We have seen that rubber, ivory, inorganic materials and certain synthetics were 
already in use in orthopaedics in the 19th century and that Smith-Petersen tried 
various plastics in developing the mould arthroplasty. But the plastic revolution 
which began in the early 1900s with celluloid and bakelite did no t take off until 
the 1930s with the synthesis of acetylene and ethylene polymers, while the 
urethanes and silicones emerged in the 50s.

Polymethylmethacrylate was an early polymer-based com pound and was fol
lowed by polyethylene, polyethylene terephthalate, polytetrafluoroethylene, 
poiyacrylonitrile, the polyamides, polyvinyl alcohol, polypropylene, the epoxy 
resins, polyurethanes, polyalkycyanoacrylates and many others. After a time it 
began to be possible to predict the requirements of a plastic implant and to synth
esize the molecule accordingly, avoiding waste on unlikely starters178.

The silicones are organic radicles attached to a silicon atom  and then polym
erised. The simplest polymer, dimethylpolysiloxane, is an oily liquid; this and its 
fellows can be gelled, and oxidation of the gels gives rubbers known as silastics. 
Liquids and gels are very stable, slippery and inert; the oils hold oxygen and the 
rubbers withstand bending indefinitely without fatigue fracture. The original 
enthusiasm has abated. Silicone oil is little used now for facial and breast contour
ing and its injection to lubricate arthritic joints also seems to have been aban
doned, as has injection into the sole under callosities. Silastic sheet has been used 
to sheath sutured nerves and tendons to prevent adhesions179, solid silicone as a 
pad over the bone-end in an am putation stum p180 and silastic rods have been 
inserted as tem porary fillers after resecting damaged finger flexor tendons to cre
ate smooth tunnels for later tendon grafts.

However, current usage is largely restricted to:

(1) Swanson’s flexible double-stemmed finger jo in t implants (see above),
(2) Replacement of excised carpal bones, especially the scaphoid and lun

a te181, and
(3) As a ‘spacer’ after resection of the radial head or of the base of the proxi

mal phalanx in hallux rigidus.

Silicone oil, as a nonwetting oxygen-rich medium, is sometimes used as a bath for 
dirty wounds or exercising injured hands182.

Useful as they are in these limited fields, it would be difficult now to agree with
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Helal, in 1969, that their clinical applications would provide answers to many 
previously insoluble problem s183.

ADHESIVES IN ORTHOPAEDIC SURGERY

This topic was well reviewed by W eber and C hapm an in 1984184 and by Mueller 
earlier185. The idea of an adhesive that would instantly glue tissues together and 
bond fractures w ithout need of metal fixation has always been attractive. We 
recall Gluck, in 1890, hopefully using a ‘cem ent’ of pumice powder, plaster and 
glue to anchor his ivory hip and bone replacements. A practical bone-bonding, 
and preferably biodegradable, agent could fix small osteoarticular fragments and 
hold comminuted fractures in good position; and, in fact, PM M A has proved 
useful in trochanteric fractures186 and pathologic fractures187, but as an adjunct 
to metal osteosynthesis.

In 1931, Hedri’s ‘ossocol’ -  a mix of heterogeneous collagen and connective 
tissue proteins -  proved too allergogenic188. In the 50s and after, epoxy resins 
were generally inadequate, incompatible, unabsorbed and impaired healing189~ 
192. ‘Ostam er’, a polyurethane foam, was also nondegradable and gave rise to 
problems of infection, wound healing and nonunion193. In the late 60s and the 
70s, the cyanoacrylates, which bond strongly to wet tissues, found favour with the 
Russians, who were enthusiastic over the early results194'195. This was used in the 
West as ‘Biobond’, but its breakdown products were toxic, at least one malign
ancy resulted, fracture nonunion was common and good reports rare.

Homogeneous hum an fibrin adhesives were used with moderate success at 
Oxford as far back as 1940 for the repair of peripheral nerves196. Its first experim
ental use in osteosynthesis was reported by Passl et al. 1976197, using what was 
known in Germany as FK S (Fibrinklebesystem ) composed of fibrin, thrombin, 
calcium and Factor XIII. It was tried clinically198 but adhesion was poor and 
there was a risk of hepatitis, so it was used mainly to stick back small osteochon
dral fragments. The role of PM M A has been reviewed in the context of total hip 
replacement. It need only be added here that its use as the sole agent for bone 
fragment fixation is unsatisfactory, the rate of nonunion being too high199. How
ever, it has proved valuable at many sites as an adjunct to other treatm ent and 
can, for instance, be employed as a filler after removal of a cervical intervertebral 
disc or around the cervical spinous processes after wire fixation200.
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The Turn of the Century





CHAPTER 33

1900: The Turn 
of the Century

A conspectus of activities in the orthopaedic world and around the commence
ment of the 20th century shows how much had already been achieved (a 
quite surprising am ount for those who may think these were days of 
darkness), w hither endeavour (sometimes misconceived) was striving, and 
the historical links with past and m odern practice.

The onlooker is struck by the repetitiveness of orthopaedic history, how 
the same problem s recur and resist the boldest of attacks until the necessary 
m aterials and techniques arrive on the scene. He will also see surgeons 
m aking the same mistakes until led into new paths, swept by often misguided 
enthusiasms, loquacious, itinerant, exhibitionist, often cantankerous. But he 
cannot fail to be impressed by the quite extraordinary drive manifested in 
Europe and America to solve the great problem s of the day, whether these 
were of hip surgery or paralysis or lesions of tendons and nerves, a drive 
that may well have been fuelled in m any cases by egoism or am bition, but 
also by disinterested devotion (one thinks of Putti and Robert Jones) and 
which constituted an often confused but generally forward m ovem ent in the 
struggle against crippling disease.

In 1900, the 14th session of the American O rthopedic Association convened 
in W ashington. The Association was the first nationally affiliated group of 
orthopaedic surgeons in any country. It had been founded in 1887, with P  
G ibney as its first President. He had been succeeded by, am ong others, 
N ewton M Shaffer, E H Bradford, De Forest W illard, John Ridlon, Royal 
W hitm an, R W Lovett and, at this 14th session, A rthur G Gillette. Ridlon 
was the Secretary (and power behind the scenes), Lovett and Joel G oldthw ait 
were nominees on the executive com m ittee from the Congress of American 
Physicians and Surgeons, and 51 members were listed. The H onorary 
M embers included William Adams of the Royal N ational O rthopaedic 
Hospital in London, O Lannelongue of the Hdpital Trousseau in Paris, 
William Macewen, Professor of Surgery in Glasgow, Leopold Oilier of Lyon 
and Lewis A Sayre, Professor of O rthopaedic Surgery at Bellevue Hospital 
M edical College in New York.

617
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Five H onorary M embers had died; they included William Detmold, C 
Fayette Taylor and the great William John Little of London, who had been 
elected in 1889.

The list of C orresponding M embers is a roll-call of the great orthopaedic 
surgeons of Europe. They included M Bilhaut, editor of the Annales 
d ’Orthopedie et de Chirurgie Pratique of Paris, Bernard Brodhurst, Senior 
Surgeon of the Royal O rthopaedic H ospital in London, Julius Dollinger, 
professor of orthopaedics at Buda-Pest, A Hoffa, Privatdozent in surgery at 
W urzburg University, Robert Jones of the Royal Southern Hospital, Liver
pool, E Kirmisson, surgeon at the Hopital des Enfants Assistes, Paris, Sigfried 
Levy, surgeon to the Society for the Relief of Crippled and M utilated 
Children, Copenhagen, Ernest M uirhead Little of the Royal N ational 
O rthopaedic Hospital, Adolf Lorenz of Vienna, H ow ard M arsh, assistant 
surgeon at St Bartholom ew’s H ospital in London and surgeon to the H ospital 
for Sick Children, Pietro Panzeri, director of the Istituto dei Rachitici, Milan, 
Alfred H Tubby of the W estm inster and N ational O rthopaedic Hospitals in 
London, O scar Vulpius, lecturer in orthopaedic surgery and director of the 
Orthopadische Heilanstalt at Heidelberg, and N oble Smith, senior surgeon 
at London’s City O rthopaedic Hospital.

Two Corresponding M embers had died, both from the (then) British Isles; 
Hugh Owen Thom as, of Liverpool, elected in 1890, a year before his death, 
and Nicholas G ra ttan  of Cork. O f Thom as we speak at length elsewhere. 
O f G rattan , the 1897 President of the AOA, Samuel Ketch, said that 'as far 
as we know, he is the only surgeon in Ireland who has m ade a specialty of 
orthopaedic surgery’. (The Irish-A m erican link antedated the foundation of 
the Association. Sayre had dem onstrated his suspension plaster jacket in 
C ork in 1877 -  the plaster had not set very well, which Sayre blamed on the 
dampness of the climate, ‘which prevents the plaster from setting so soon as 
with us’, and G ra ttan  had adopted it, though acknowledging the risks when 
he sometimes first extended his children with P o tt’s disease over chairs, and 
preferring not to continue with the jacket too long for nontuberculous lateral 
curvature1.)

At W ashington in 1900 the incoming President was H arry M Sherman of 
San Francisco. In his address2, he pointed out that, of the 76 medical colleges 
in the USA, only 38 were teaching orthopaedic surgery as such, i.e. only half 
the American medical schools thought orthopaedic teaching w orthy of 
m ention in their prospectuses (the only less regarded speciality was genitouri
nary surgery, the highest was gynaecology) ‘It must be because the general 
surgeon still considers that genitourinary surgery is his own, just as, in many 
instances, he thinks that orthopedic surgery is his own, and continues to 
practice each specialty as a part of general practice.’

However, the picture had vastly improved. Before 1887, only six schools 
had taught orthopaedics: Bellevue in New York (Sayre), D etroit, Illinois, 
W estern Pennsylvania, St Louis (Bauer) and  Iowa. Rush Medical College 
and the University of California had had orthopaedic professors but the 
chairs were now vacant. Between 1887 and 1900, 17 institutions initiated or 
resumed teaching and newly-founded institutions seem to have done so from 
the start. O f the Association’s 51 active members in 1900, 26 were into
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teaching and were responsible for 60 per cent of all orthopaedic instruction 
in the country. Teaching, said Sherman, was im portant in relation to the 
child, ‘because the acts committed on him when he is helpless and young 
reach out and affect him when he is neither . . .  the child has to be contented 
or discontented for all his life with the result of the orthopaedist’s work.’

At this meeting, Abel Mix Phelps3 advocated operation for all jo in t 
abscesses, tuberculous or not, ‘N o surgeon of any reputation would ever 
think of trusting a case of osteomyelitis or tubercular abscess to nature.’ Joel 
G oldthw ait, reporting 38 operations for non-tuberculous conditions of the 
knee-joint4, said his object was ‘to  remove a dread which many surgeons 
seem to have of opening the knee-joint.’ Surgeons were more fearful of 
opening a jo in t than the skull or abdom en, bu t arthrotom y and biopsy were 
often essential to diagnosis, and to prevent rheum atoid disease from being 
treated as tuberculosis. Nine of his cases were medial meniscus tears. Two 
were stitched back, but in the others the injured portion was removed, ‘I am 
sure this is the best operation.’ ‘Synovial fringes’ were often regarded as a 
clinical entity, but sound more like arthrosis. (They have, possibly, been 
revalidated since by arthroscopy.)

John Ridlon reported 35 cases of forcible correction of spinal deformity 
in P o tt’s disease (see Calot, p. 266), also in ‘rheum atic disease’ and rickets, 
using m anual traction at the head and heels and often as much force on the 
gibbus as he could exert with both  hands5. ‘There was alm ost always some 
crunching of the bones, which was startling at first.’ There was no immediate 
m ortality, and no paraplegia; in fact, he did it fo r  paraplegia, and with 
benefit, subsequently using a frame or plaster. (Earlier, Bradford and others 
had done this even when the spine was ankylosed. The m ethod was, in fact, 
as old as H ippocrates, but never really became popular except in France.) 
G oldthw ait advised against plaster jackets in hyperextension because, of its 
nature, the correction of tuberculous destruction could not be maintained. 
The general opinion was against Ridlon.

Shortening of the limb with a tuberculous hip was recognized as due to 
retardation  of the epiphyseal growth and to  reflex trophic factors. B radford6 
advocated open operation for congenital dislocation of the hip because of 
capsular obstruction and noted that, in m ost cases, anteversion ‘a twist of 
the neck in the femur’ required subsequent osteotom y at the middle or lower 
third of the shaft. All of his own cases had relapsed after the ‘bloodless’ 
m ethod of reduction.

Gwilym G Davis was using open operation for old ununited intracapsular 
femoral neck fractures7, freshening the bone ends and fixing them with steel 
pins or ivory pegs. He referred to a paper by Boeckm ann and Gillette, who 
made a lateral approach, sectioning the trochanter, and used an ivory peg 
for the neck and another to reattach the trochanter. Sayre had used a gimlet 
and nuts. There were lengthy papers by Phelps and others on the mechanism 
and treatm ent of scoliosis, as much a plague of orthopaedic surgeons in the 
late 19th century as it has been till more recent times. And tendon 
transplantations were now coming into vogue8.

We may now look a little further back. Foundation of the Association 
had initially been discussed at Shaeffer’s house in New York on 29th January
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1887. G ibney and Shaffer had independently planned such an organization 
but agreed to merge, with G ibney as the original Chairm an and Lovett as 
Secretary, and the first Annual M eeting was in New York on 15—16th June 
of the same year, its Transactions appearing as Volume I in 1889 in a private 
edition of 500 copies printed by L P Kellogg and Son, of 15 Milk Street, 
Boston.

The 35 initial M embers included Buckminster Brown and E H Bradford 
(Boston), Virgil P Gibney (New York). Benjamin Lee (Philadelphia), R W 
Lovett (Boston), John Ridlon (New York), Lewis Sayre (New York), Newton 
M Shaffer (New York), C Fayette Taylor (New York) and De Forest Willard 
(Philadelphia). O f the 35, 19 were from New York or its environs, four from 
Boston and five from Philadelphia. There was only one Corresponding 
Member; Bernard Roth, of London.

At the 1887 meeting, Sayre reported excision of the femoral head in a boy 
of ten for w hat seems to have been suppurative arthritis9, and the discussion 
referred to  the difficulty of eradicating the acetabular com ponent of the 
disease. (It is possible that this had been achieved by Schede and Volkmann; 
it was certainly being done for tuberculosis by Blundell Bankart at the 
Middlesex Hospital in London in the 1930s.)

The Second A nnual M eeting was in W ashington in 1888. G ibney10 was 
treating club-feet with Thom as’s wrench, but he was also operating, ‘I think 
there is not a single mem ber of this Association ... that is afraid to divide 
the tendo Achillis in a case of congenital club-foot and get the greatest 
possible am ount of extension and separation of the ends of the tendon ... 
The foot, you know, is wonderfully subservient to the surgeon.’ In a long 
and thoughtful paper, Bradford reported on the treatm ent of 101 cases of 
congenital equinovarus11. He stressed the primacy of mechanical treatm ent 
by splintage, w hether operation was done or not, ‘Tenotom y without the aid 
of a thorough mechanical treatm ent is evidently irrational and useless.’ 
Deliberate overcorrection led to efficient retention (‘half-cures are no cures’), 
and though he was conservative with young children, tenotom y and bone 
operations saved time in older patients, though tarsal resection or osteotom y 
of the talus was reserved for the severest cases where other m ethods had not 
achieved full success. ‘In no branch of surgery can a cure be m ore confidently 
predicted than  in the treatm ent of club-foot, and in few surgical undertakings 
do half-measures occasion greater annoyance.’ T G M o rto n 12 was using 
vigorous correction by m anipulation under ether, with the application of the 
‘tarsoclast’, using a strong footplate with a lateral arm  that was an 
evolutionary successor of Venel’s splint and a predecessor of Denis Browne’s, 
but much m ore forcible. For adult deformity, he excised the cuboid or did 
a wedge tarsectomy.

There was a paper on excision of the knee-joint, by A J Steele13, for either 
tuberculosis or vicious ankylosis, the bone-ends sometimes being transfixed 
with bone-pegs or removable steel nails. ‘The results of excision of the knee 
in this country have been better than in England. Probably our m aterial is 
better, less constitutional taint and closer antiseptic precautions.’

George W Ryan, of Ohio, gave what may have been the first clinical 
account of spasm odic flat-foot14, a case o f ‘reflex valgus’ with severe peroneal
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spasm in a boy of ten. He thought it a neurosis, though nothing in the child’s 
nature pointed to hysteria, ‘The neuroses of join ts m ust have . ..  a peculiar 
fascination for every orthopaedic surgeon’. O ther surgeons had seen cases 
and had divided the peroneal tendons, but with questionable benefit.

Scoliosis was a perennial problem; w hat caused it, why was it com m oner 
in girls, why did puberty seem to produce it? It was a condition that 
continued to baffle clinicians for many years, for which operative treatm ent 
had not yet been envisaged (save for the ill-advised and contentious multiple 
tenotom ies and myotomies carried out by G uerin15 in Paris in the early 
19th century), and was m anaged by corsets or Sayre’s plaster jacket, 
sometimes in suspension16, coupled with vigorous ‘remedial’ exercises17.

O steotom y for lower limb deformities was now well established in 1888, 
under Listerian safeguards, and advised by W illard18 if m anual fracture or 
osteoclasis was inadequate. He used careful skin preparation  by shaving, 
soap and water, towels soaked in 1:2000 mercuric chloride, ether anaesthesia, 
the instrum ents placed in boiling water (no time stated) and then in 1:20 
carbolic. A simple linear osteotomy, w ithout a wedge, was adequate if the 
angulation was less than  90°; no tourniquet was used because the haem or
rhage had the desirable effect of preventing air entry, the wound was irrigated 
with m ercuric chloride, no drainage, plaster in overcorrection. But for a 
wedge osteotom y in more severe deformities an Esmarch bandage helped 
visualization, asepsis was particularly im portant, the fibula was divided first 
and the wound drained, (one thinks of Macewen, i  have never ventured 
beyond six osteotomies at one time, but as high as ten have been perform ed19.’)

Vance, of Louisville, spoke of femoral osteotom y for the correction of 
fixed flexion-adduction deformity resulting from hip-joint disease, inserting 
a chisel through a small incision; he also did supracondylar section for fixed 
knee flexion20. Phelps insisted that the surgeon undertaking osteotom y must 
practise antiseptic surgery, ‘W hen germ life produces suppuration  and 
septicaemia . . .  it has been introduced into the wound either by the chisel or 
by the hands of the operator or his assistants21.' He himself reported no 
instance of suppuration or nonunion in 200 osteotomies, a record one might 
be proud of today, but he also used the Rizzoli osteoclast for angulations if 
they were rem ote from joints; if they were juxtarticular, there was a risk of 
epiphyseal damage.

Charles N  Dixon Jones, of Brooklyn, speaking on ‘The Etiology and 
Pathology of Rhachitic Deform ity’22, while reporting 158 consecutive oste
otomies w ithout suppuration, speculated adm irably on the nature of the 
disease, ‘It is primarily a diet disease . ..  caused by a rhachitic diet just as 
certainly as scurvy by a scorbutic diet, and which can be cured as certainly 
by an antirhachitic diet. (Ironically, Kassowitz, in a paper entitled Die 
Phosphorbehandlung der Rachitis in the Berliner Klinische Wochenschrift in 
1884, had already reported the cure of rickets with phosphates; ironically 
because these were given suspended in cod-liver oil, regarded as an inert 
base!). Jones incrim inated a lack of anim al fat and poor environm ental 
conditions and gave an excellent account of the disturbed histology of 
epiphyseal ossification. He reviewed the history of the first osteotomy, for 
hip ankylosis in m alposition, by Rhea Barton in 1826 (see p. 381), followed
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by Langenbeck in 1852 (subcutaneous osteotom y with a narrow  saw, also 
for hip ankylosis), Volkm ann in 1875 (two cases of knee ankylosis, using 
antisepsis and a small skin incision) and then Macewen, also in 1875. ‘These 
two influences, the introduction of Listerism and the subcutaneous m ethod 
of Langenbeck, have made osteotom y one of the safest operations in surgery 
. ..  the honour of introducing antisepsis into osteotom y is due to the 
distinguished Volkm ann, of Halle.’ O steotom y could be performed with 
‘trephines, bone perforators, gimlets, chain-saws, round saws, trocar saws 
and electro-saws ...  but the last and best of all is the chisel.’ Of this 
last, there were two types: the carpenter’s chisel and the double-tapering 
instrum ent tha t M acewen called his ‘osteotom e’ (though we note elsewhere -  
at p. 183 -  that this nam e had been applied very much earlier by Bernhard 
Heine, of W urzburg, to  an instrum ent he had devised on a very difficult 
principle). ‘M acewen,’ said Dixon Jones, ‘should be canonized as the ideal 
scientific corrector of bone deformities’, but he considered the osteoclast ‘an 
instrum ent of trem endous and brutal power, which I hope will never be 
generally adopted by American surgeons.’ He practised a linear or cuneiform 
bone section, using an Esm arch bandage and plenty of 1:1000 mercuric 
chloride, and sometimes drained the wound with horsehair or catgut, or 
even by a counterincision at the apex of the bony wedge, followed by plaster.

To round out our survey of American orthopaedics at the end of the 
century, let us refer to Volume 10 of the AOA’s Transactions, of 1897. This 
includes a num ber of passable X-rays and a rather wistful contribution by 
N oble Smith, of London, on ‘An Englishm an’s View of O rthopaedic Surgery 
as Practised in America’23. Americans, said Smith, had advanced far more 
in orthopaedic surgery than in any other field of surgery and had done far 
more than  Britain. This was because Americans were practical men and 
orthopaedic surgery was a practical discipline; because they were untram 
melled by the prejudices of the old country, so tha t any surgeon with the 
necessary mechanical aptitude could turn  to orthopaedic surgery unafraid 
of tradition; and because they devised their appliances themselves and were 
not dependent on instrum ent-m akers, as in Britain. (There had never really 
been a self-perpetuating class of ‘mechanicians’ in the USA.) The plaster 
jacket had em anated from America.

An adm irable paper by Gibney on ‘Operative Procedures in O rthopaedic 
Surgery’24 laid down some unexceptionable principles. The orthopaedic 
surgeon must be prepared to conduct a case from start to finish, to operate 
if apparatus failed, and to operate ‘as well as any general surgeon can do it’. 
It is evident from his rem arks tha t some orthopaedists relied on appliances 
alone, o r mainly so, and others on operations alone, but an orthopaedic 
surgeon had to be able to meet any emergency that might arise. Here Gibney 
was able to draw on an enorm ous experience at the H ospital for the R uptured 
and Crippled, where, in the previous ten years, there had been 828 operations 
on 515 cases of hip disease, including 99 subtrochanteric osteotomies for 
deformity and 119 excisions; 69 operations for P o tt’s disease, mostly for 
abscesses and sinuses but with ‘removal of the focus’ attem pted, albeit 
unsatisfactorily, in a few cases; 356 operations for tuberculosis of the knee, 
ranging from aspiration through excision to am putation; 471 operations
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for club-foot, the most favoured procedure being tenotom y, followed by 
m anipulation under anaesthesia, with a few wedge tarsectomies and supra
m alleolar osteotomies; and 78 operations for poliomyelitis and hemiplegia -  
tenotom y (usually subcutaneous), m yotom y and tendon transplanation.

So much for American orthopaedics at the beginning of the 20th century. 
We see it best, perhaps, as the Englishman Noble Smith saw it: surgical 
adventurism  in the best sense of the word, a willingness to undertake new 
and unexampled responsibilities coupled with a devotion to detail and an 
analysis of results that were to  become the hallm ark of orthopaedics in the 
USA as the century advanced.

Let us now turn  to Britain. O n 3rd August 1894, ‘it having been felt 
for some years by Surgeons interested in O rthopaedic practice that the 
opportunities afforded for meeting together and exchanging opinions on 
subjects associated with this im portant branch of Surgical practice were 
inadequate, an informal meeting was held during the Annual M eeting of the 
British M edical Association at University College, Bristol on August 3rd, 
1894, at which were present Messrs Ewens, Robert Jones, M urray, Noble 
Smith, D ’Arcy Power, Freer and Keetley.' It was resolved to form the British 
O rthopaedic Society and N oble Smith was voted Chairm an. The Council 
were; W J W alshm ann, E M uirhead Little, D ’Arcy Power, Noble Smith, C 
T Holland, H A Reeves, S Sunderland, J Ewens, Robert Jones and G rattan  
of Cork. The Secretaries were E Luke Freer of Birmingham and A H Tubby 
of London. There were 31 m em bers25.

The new Society did not last long, and only four volumes of its Transactions 
were published, for the years 1894-1900. The F irst General M eeting, on 3rd 
N ovem ber 1894, was at the H olborn Restaurant, London; we have no details 
of its proceedings, o r even of the menu. At the Second Meeting, on 31st 
January 1895, a t the Royal Medical and Chirurgical Society’s room s in 
H anover Square, clinical cases were shown, including examples of wedge 
tarsectom y (of talus and os calcis) for ‘inveterate talipes equinovarus’ by E 
M Little26, an operation practised, as we have noted, by Bradford in Boston 
and evidently com m on at this time. At the Third Meeting, in Liverpool on 
24th M ay 1895, Robert Jones said, of intractable talipes equinovarus, that 
‘the foot is not cured until the patient can voluntarily place it in the position 
of valgus . . .  in other words, until the act of walking becomes a beneficial 
factor in the correction of the deform ity27.’

The current treatm ent included m anual correction, wrenching, subcutane
ous section of ligaments and tendons, tarsoclasis, osteotomy, tarsectomy, 
and removal of the cuboid or astragalus (the latter done by Lund with good 
results). Jones himself had done astragalectom y six times and tarsectom y 13 
times, but the feet were stiff and he had abandoned operation in favour of 
the Thom as wrench and Achilles tenotom y, with an occasional osteoclasis 
for internal ro tation  of the tibia as a final step. (Of course, bone operations for 
congenital talipes were already vieux jeu. R ichard Davy, of the W estminster 
Hospital, in a paper in the British Medical Journal in 188328, said that he had 
advocated such procedures for intractable club-foot for ten years, the main 
difficulty being the reluctance of some of the adults afflicted, e.g. crossing- 
sweepers, to relinquish a lucrative deformity, a reluctance that had been



6 2 4 TH E H IS TO R Y  OF O R TH O P A E D IC S

commented on much earlier by Dieffenbach. Davy either excised the cuboid 
or took out a midtarsal wedge, using a saw rather than a chisel and a gum 
and chalk bandage or an unpadded plaster cast, not to be wriggled out of. His 
youngest patient was aged 16 months! There was one death, from septicaemia.)

The Fourth  Meeting, on 30 July 1895, was at the N ational O rthopaedic 
H ospital* at 234 G reat Portland Street, London. N oble Sm ith29 reported 
successful laminectomy for late onset P o tt’s paraplegia. M uirhead Little30 
stated tha t D r V M enard, of Berck-sur-M er, had recently reported the 
treatm ent of such paraplegia by division of a rib, removal of the corresponding 
transverse process, and seeking the abscess, possibly the earliest instance of 
costotransversectom y. The operation was repeated by Little and Tubby. 
There was disagreement on the m anagem ent of chronic abscesses in P o tt’s 
disease; m ost members were conservative, but evidently some radical oper
ations were being done. The British M edical Journal of 1883,1,812, contained 
a report ‘O n the relief of P o tt’s paraplegia by trephining’ by Charles Atkins, 
about an operation by M r A rthur Jackson at the Sheffield General Infirmary 
in 1882 on a girl of 12 with spastic paraplegia of 6 m onths’ duration. The 
spine and lam inae of T9 were removed: ‘N o pus was found, but the spinal 
cord rose to the opening made in the bone’. She regained bladder control in 
a week, sensation and slight voluntary power returned, and the spasms 
disappeared. N o late result is given.

The First Annual M eeting was on 18th December 1895, at the Royal 
O rthopaedic H ospital in Oxford Street. Keetley31 described a case of 
increasing hip deformity in a child which he thought was not congenital 
dislocation but ‘varus of the neck’. Evidently, the two conditions were easily 
confused before the arrival of the X-ray. For the 1896 Session there were 34 
members. William Thom as32 reported a case of ‘Severe acquired lateral 
curvature of the spine’, which his description clearly shows to have been a 
sciatic scoliosis (and known as such, though the recognition of the prolapsed 
disc still lay in the future). O n congenital dislocation of the hip, Noble 
Sm ith33 considered that ‘surgical opinion at the present day is adverse to 
heroic operations for m aking acetabula’; some children died and the best 
results were far from perfect. Tubby felt that ‘the whole question of the 
general treatm ent of C D H  was so far absolutely chaotic’34. Some G erm an 
surgeons were m aking claims they believed to be true, but patients coming 
to London after operation in G erm any or Vienna were still waddling or 
lordosed, and some were ankylosed. (A contem porary surgeon rem arked 
that, before operation, Hoffa’s patients walked like ducks, and after operation 
like operated ducks!) The bugbear seems to have been the difficulty and 
danger of trying to enlarge the acetabulum: Kirmisson in Paris had had 
three deaths, but these risks were not stopping surgeons from trying. Keetley 
referred to O gston’s removal of a piece of bone involving the entire thickness 
of the acetabulum , while Ewens35 claimed that he was refashioning the 
acetabulum  successfully.

* The nom enclature of the various L ondon orthopaedic hospitals before their final 
am algam ation into the Royal N ational O rthopaedic Hospital in G reat P ortland Street is 
confusing and is dealt with at p. 125. There is an excellent history by Cholmeley.
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At the Second Annual M eeting at the City O rthopaedic Hospital in H atton 
Garden, N oble Smith referred to C alo t’s forcible reduction of P o tt’s kyphosis 
at Berck (see also p. 619)36. M anual pressure was applied under chloroform 
anaesthesia, followed by a plaster jacket for 5 -6  m onths, leading to ‘cure’. 
(Calot, at the Academie de Medecine, Paris, Decem ber 1896, reported on 37 
cases; 35 were cured, two required laminectomy. The British visitors were 
sceptical.) At this meeting, Keetley37 described open reduction for congenital 
dislocation of the hip in a girl of 13, in whom he had gouged out the 
acetabulum  and lined it with a m usculo-periosteal flap to cover the head of 
the femur, an anticipation of Hey Groves and Colonna.

However, the 1897 Session returned, as if fascinated, to C alo t’s method, 
which had infected even Robert Jones38, who had been to see it and 
dem onstrated it with slides. Now, under chloroform, with bandage traction 
to the head and four assistants pulling on the limbs, forcible reduction of 
the kyphosis was obtained with a crack and a plaster jacket applied in 
suspension. The procedure was repeated little and often; Jones had done it 
himself. The entire episode is rather extraordinary when we recall tha t P o tt 
himself, in 1779, had recognized the dangers of violent correction, that to 
draw the carious bones asunder m ust interfere with the natural mode of 
healing by coalescence of the diseased segments. A much sounder opinion 
had been expressed by Edm und Owen, of St M ary’s Hospital in London, in 
the British M edical Journal for 1882, 7, 690, ‘Let us all recognise ...  that we 
are simply treating the diseased vertebrae ...  by securing for them the nearest 
approach to that absolute physiological rest of which our H ilton was the 
High Priest. And let us stretch our hand across the Atlantic . . .  to give our 
fraternal greetings to Professor Sayre, who has systematised and brought to 
us a practical means of helping those countless children whom we had almost 
begun to regard as surgical outcasts.’ This was a reference to the plaster 
jacket; but Owen combined it with bed-rest and stated that Sayre did not 
consider suspension essential.

Also at this meeting, Jones39 reported some 60 arthrodeses (ankle excisions) 
for poliomyelitic paralysis. Jackson C larke40 reflected the growing interest 
in coxa vara in children, thought to be rachitic. As to fractures, Keetley41 
was doing open reduction and wiring for fractures of the lateral condyle and 
capitellum of the humerus, ‘There was no doubt that the introduction of the 
Rontgen rays had given them a means whereby they m ight often come to a 
very easy decision of what they ought to do.’ And N oble Smith, ‘There was 
no doubt a great deal m ight be done by cutting down on fractures. It seemed 
to him that in all fractures in the neighbourhood of the jo in ts . . .  it would 
become the practice to  cut down on the fracture, clear out the clots, put the 
bones as neatly as possible together and close the w ound42.’ There were 
fractures in which the bones separated so far that instead of there being an 
excess of callus, there might be no callus at all; this was frequent in Pott's 
fracture with fracture of the medial malleolus, ‘and in all such fractures they 
ought to cut down and suture the separated fragments.’ (Open reduction was 
very far from new. Beauregard43, in 1883, had collected 49 cases of patellar 
suture from various European countries, in which silver wire was m ost often 
used but also steel, platinum  and silk; four of these patients died and one
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was am putated. Septic complications seem to have been taken for granted44.
Keetley, on rheum atoid arthritis, T h e  prim ary difficulty is due to our not 

knowing w hat rheum atoid arthritis is. N o t many years ago we were in the 
same difficulty with regard to tubercle. Bacteriology has put us in a better 
position in respect of that disease. But the far-seeing and acute had a shrewd 
guess a t the nature of tubercle long before the bacillus was dem onstrated45.’ 
It is clear that operations for non-tuberculous arthritis were by now 
commonplace: removal of osteophytes and lavage.

Tubby and Robert Jones46 had treated a girl of 12 with congenital 
dislocation of the hip by an operation ‘aimed at fibrous ankylosis’ by 
denuding the head and socket plus cervical osteotom y for anteversion. Reeves 
riposted that, even w ithout operation, these children could run and get about, 
so that reposition operations were ‘simple madness’. There was much dispute 
as to whether there was ever a useful acetabulum  afterwards to make 
operating worthwhile, but some agreement on pulling down the limb by 
traction for a time before attem pting m anipulative or open reduction.

T H Openshaw made an im portant contribution on ‘tendon im planta
tion’4 '. He referred to  the pioneering operation by N icoladoni48 in 1881. 
This was for a girl of 16, left with paralytic calcaneovalgus after poliomyelitis 
at the age of two. He had transferred the peronei into the Achilles tendon 
and, though the wound sloughed, it was healed at seven weeks and the child 
walked and regained active plantarflexion three m onths after operation. In 
1893, Pochas, of Lille, had treated paralytic valgus in a child of four by 
buttonholing the distal divided tibialis anterior through the extensor pollicis 
longus (the rationale is obscure). In 1893, Milliken had reported in the New 
York Medical Record ‘a new operation for deformities following infantile 
paralysis’; for paralysis of the tibialis anterior only with valgus, he split and 
dovetailed the tibialis anterior and extensor pollicis longus below the annular 
ligament with plaster immobilization, getting a perfect result. G oldthw ait 
had reported three cases. In  1897, M r Eve, of the London Hospital, reported 
four cases of tendon transplantation  in the foot; but O penshaw ’s comment 
was that three of these had had equinus, that the Achilles tendon was divided 
as part of the procedure, and that this might be responsible for the 
improvement, a perennially sobering thought in tendon transplantation.

O penshaw himself reported six successful cases of peroneal transfer to the 
paralysed tibialis posterior and laid down these postulates: (1) All fixed 
contractures m ust be cured by tenotom y or o ther means as a preliminary,
(2) strict asepsis was to be observed, (3) the tendons were to be disturbed as 
little as possible and kept warm during operation, (4) the tendon sheaths 
were to be opened widely, (5) tendons were to be united firmly, (6) there was 
to be postoperative im m obilization for 2 -3  weeks, (7) the donor muscle must 
be healthy and, if the jo in t were flail, arthrodesis was preferable (8) the best 
results were with limited pareses (9) the donor muscle must be one whose 
action was close to that of the paralysed muscle, but (10) it might be good 
to take an antagonist because it weakened the one side while strengthening 
the other, though care was required no t to produce an opposite deformity. 
Evidently, sloughing, suppuration and stitch abscesses were common and 
troublesome; of the various suture materials, catgut was safest.



1900: TH E  TU R N  OF THE C E N TU R Y 6 2 7

Openshaw quoted G oldthw ait in the American Transactions in 1897 on 
three cases of sartorius transplant for quadriceps paralysis, a m ethod that 
seemed likely to  gain wide future use (see also p. 576). During the 1899-1900 
Session, W E Bennett49, of Birmingham, referred to a case of ulnar nerve 
injury at the elbow treated  by a l j  inch graft of rabbit sciatic nerve with 
success. (Nerve suture, immediate or delayed, had been carried out with 
varying success since at least the 1880s. Paget, in his Lectures on Surgical 
Pathology (London 1853)50 had thought that cleanly divided nerves ‘might 
coalesce by immediate union . .. We may ...  always endeavour to bring into 
contact and immediately unite the ends of divided nerves, and we need not 
in all such cases anticipate a long-continued suspension of the sensation and 
other functions of the part the nerves supplied.’ Paget thought that divided 
nerves healed like divided tendons, even if functional restoration of conduction 
took a few weeks; and this was because he was ignorant of overlap of nerve 
territories and the distinction between protopathic and epicritic sensation 
established by Henry H ead of the London H ospital in 1903 after experimental 
section of his own nerves. Page51, of St M ary’s H ospital in London, claimed 
a success in 1881 after immediate suture of the m edian nerve two inches 
above the elbow; at ten m onths the only m otor residue was loss of flexion 
of the term inal interphalangeal jo in t of the index, but with some persistent 
anaesthesia. ‘For all practical purposes, the function of the median nerve has 
been restored’, which is manifestly untrue for the reasons against Paget’s 
optimism. He used catgut neurilemmal sutures, though silk and even silver 
wire had been tried; but suppuration tended to vitiate the results. ‘If the 
mode of dressing which is known by M r Lister’s name can with certainty 
ensure that wounds shall heal w ithout suppuration . . .  then it will play an 
essential part in the restoration of nerve continuity.’ Secondary suture had 
been thought useless by many, including Letievant in 1873 in his Traite des 
Sections Nerveuses52 and Tillaux in Affections chirurgicales des Nerfs; both 
Hulke and von Langenbeck had reported successes in 188053,54. Nerve 
grafting had been tried by Albert in 1876, using the tibial nerve of an 
am putated leg to fill a gap in the median, also by M ayo Robson in England; 
but of course, if Seddon was right in W orld W ar II, ideally the graft should 
not be intact but predegenerated.)

To resume our session, there was a reference to Phelps on radical operation 
for severe equinovarus, in which he cut all the contracted medial and plantar 
structures, osteotomized the neck of the talus and resected a wedge of cuboid 
if necessary55; but Robert Jones56 preferred Lund’s operation of astragal- 
ectomy to all other procedures, for it had yielded the most satisfactory results, 
though in all these operations the aftertreatm ent was the most im portant part.

Keetley*57, on coxa vara, described the adolescent type as ‘rachitic’, even

* Charles Bell Keetley (1848-1909)95 was always a general surgeon interested in 
orthopaedics, whose career was a t the W est L ondon H ospital from 1878 until his 
death. He was overshadow ed by his exact contem porary. Macewen, and by Lane, 
R obert Jones and Tubby. He was one of the founders of the Annals o f  Surgery and 
anticipated C apener’s an terolateral decom pression for P o tt’s paraplegia by 40 years, 
essentially describing the operation  in 1890. He perform ed subtrochanteric osteotom y 
for slipped epiphysis in 1888.
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if there were no other features of rickets (but his ‘rachitic deformity of the 
upper epiphyseal region of the femur ‘was evidently slipped epiphysis'). These 
adolescent cases were rare, and interest had been aroused by Keetley’s article 
(not modest) in the Illustrated M edical News of September 29, 1888. K ocher 
had excised all four jo in ts in two bilateral cases! Keetley favoured osteotom y 
and time.

Robert Jones58 described a case of ‘multiple enchondrom ata’, which is 
clearly one of congenital myositis ossificans affecting the spine and other 
regions; he recognized that it was rather like myositis, but that it differed in 
various respects, and this may have been the first such observation. He also 
said, in a discussion on the treatm ent of spastic paralysis, tha t ‘exercise and 
reeducation ...  were not of the slightest use in the absence of surgical 
measures . . .  his practice had been to adopt treatm ent by tenotom y, no 
m atter how early the case and no m atter how slight the deform ity59.’ He 
also operated from above downwards. Subcutaneous adductor tenotom y 
was ‘worse than useless’ and he excised a ‘lum p’ of the muscles and often 
divided the Achilles tendon and the hamstrings. All this was quite contrary 
to his usual care and  conservatism. Though the discussion revealed much 
disagreement on the place of operations and the usefulness of appliances, it 
was generally accepted tha t the physicians were wrong in condemning 
surgery, and that ‘a good deal of the discredit that had fallen upon orthopaedic 
measures in these cases was due to  idiotic children having been operated 
upon’ (Tubby).

O n hip ankylosis, Jones60 advocated traction for ‘unsound’ fibrous lesions 
and oblique transtrochanteric abduction osteotom y for bony fusion with 
shortening; he treated bilateral bony ankylosis by excisional pseudarthrosis 
and had ideas about capping the bone-ends with photographic film or 
aluminium foil to prevent refusion, still at tha t time a ra ther novel and 
aggressive approach to late deformity in tuberculous and suppurative 
arthritis.

Jones seems to have dom inated this session. O n hallux valgus, he stressed 
the sinister role of the extensor hallucis longus tendon, to  be divided or 
excised. Then if necessary, he removed (a lot of) the head of the m etatarsal, 
T h ere  is a big chunk of bone obviously in the wrong place and the course 
is simply to remove it.’ O steotom ies were a complete failure.

Still at this same 1899-1900 session, Jackson C larke61 showed photographs 
and sciagrams of a ‘fracture’ of the neck of the femur in a girl of 14, evidently 
an acute on chronic slipped epiphysis. ‘Should they call it coxa vara or not? 
The patient had no obvious signs of rickets and ...  he thought it more likley 
to be an actual fracture of the neck, but whether a separation of the epiphysis 
or not he could not be quite sure.’

However, 1900, far from m arking a resurgence of the British O rthopaedic 
Society, saw its end. N o further meetings were held, and the British 
O rthopaedic Association as we now know it was not founded until after the 
First W orld W ar. W hy the Society failed is obscure; it seems to have collapsed 
quite suddenly.

In France, the Revue d ’Orthopedie was a bim onthly edited by Kirmisson, 
Professor of the Clinical Surgery of C hildhood in the Paris Faculty of
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Medicine, surgeon to the Hdpital des Enfants Malades and corresponding 
member of the American O rthopedic Association. It is evident from the 
journal’s Second Series, Volume 9, of 1908, that the subject was still not 
detached from paediatric surgery in general, for the contents, though mainly 
orthopaedic, contained items of general surgery affecting children.

Kirmisson himself wrote on the dislocations following osteomyelitis of the 
hip62. Reduction was virtually impossible and treatm ent therefore usually 
palliative, for severe adduction deformity could be treated by subtrochanteric 
osteotom y but he himself had not done it. We are still not much further 
forwards in this m atter of loss of the femoral head in neglected suppurative 
arthritis. By now, X-rays were revealing hitherto unsuspected lesions, such 
as nonunion of fractures of the lateral humeral condyle, subluxations of the 
radial head accom panying ulnar fractures, etc.

E H B urckhardt63, of Bale, reported two cases of open reduction for 
com pound supracondylar hum eral fractures and he noted, and Kirmisson 
confirmed, that passive m obilization was resented and self-defeating, while 
the elbow left to  itself recovered m ore rapidly, a fact noted long before by 
Verneuil. This view was reinforced by Vignard and Barlatier of Lyons in a 
paper: De I’intervention sanglante dans les fractures recentes du coude64. 
Admittedly, remodelling could occur w ithout intervention, but some cases 
seemed to dem and operation and they reported six cases with excellent 
clinical and radiological results. The concept of remodelling ought to  be 
abandoned in favour of reduction at all costs; otherwise ‘it would be better 
to leave them to the bonesetters for imperfect im m obilization and massage.’

This volume carries a report of the Proceedings of the Section of Paediatric 
O rthopaedics at the French Congress of Surgery in Paris in 1907, which 
includes an im portant discussion on tendon, muscle and nerve transplants 
in the treatm ent of paralyses. G audier65, of Lille, described suture or 
‘anastom osis’ of tendon to tendon, either side-to-side or end-to-side, total or 
partial (splitting) transplants, and periosteal suture to  bone, either direct or 
by prolongation with silk sutures. Kirmisson found it difficult to assess the 
results of tendon transplantation when so many were done in conjunction 
with tenodesis, tendon shortening, arthrodesis, etc., and when some surgeons 
were proponents of transplantation as an entire system of treatm ent while 
others used it as an adjunct to operations on bones and joints. He relied 
prim arily on correction of deformity, with transp lan tation  as a second stage; 
and for severe deformities, arthrodesis was the m ethod of choice. There was 
no future for tendon transplantation in Little’s disease.

It seems that transplant techniques differed from those used today. There 
was a common use of the term ‘total descending transp lan tation’, which 
seems to have m eant what Hoffa described as insertion of the lower end of 
the entire tendon of an active muscle into the tendon of a paralysed fellow66. 
O ne could also transect a paralysed tendon and insert the peripheral end 
into the substance of an active tendon; or the active tendon could be split 
lengthwise and one half transferred into an inactive one (this last technique 
is still useful as a two-tailed procedure with the tibialis anterior.) (There was 
also tendon shortening. Keetley67 had described in 1884 six cases of partial 
resection of the quadriceps tendon for poliomyelitis, while W alsham 68, in
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the same year and journal, had reported four cases of paralytic calcaneus 
treated by segmental excision of the Achilles tendon.)

Robert Jones, taking part in this congress, referred to 253 transplants: to 
reinforce a weak group or replace a nil group; to  weaken an overstrong 
(unbalanced) group; to shift a malaligned group (as with lateral transfer of 
the Achilles tendon) or to  supplem ent an arthrodesis. Suture to bone or 
periosteum  was best. He sometimes excised an oval of skin on the weak side, 
so that the scarring aided correction, a procedure practised by the Japanese 
in the early 19th century for the repair of club-foot and probably of European 
origin. Jones operated only on children after the age of five, and not less 
than  two and a half years after the paralysis. He obtained maximal 
preoperative correction, excised the skin flap, moved the tendons in a 
straight line, sutured them  firmly to bone or periosteum, and kept the part 
overcorrected in plaster until voluntary contraction was visible in the 
transplant, weight not to be taken on the limb while waiting. F o r paralytic 
calcaneus he moved the peroneus longus or flexor hallucis longus to the 
Achilles tendon; for equinovarus he took the tibialis anterior to  the outer 
side of the foot; for L ittle’s disease he transferred the ham strings into the 
patella.

The Germ ans, who were largely responsible for this transplant furore, 
were represented at this French congress by Lange, of M unich, and Oscar 
Vulpius, of Heidelberg.* Lange advised transfer of the tendon together with 
its sheath and fatty paratendon, with suture in the foot rather than the leg 
for fear of adhesions. He liked prolonging a short tendon to its desired 
insertion with silk strands. Vulpius waited a year after the paralysis, advised 
the to tal transfer of powerful muscles (preferring the antagonists), and saw 
no need for silk prolongation -  it was always possible to  use the distal end 
of the paralysed tendon. Better results were obtained for peripheral nerve 
injuries than for the paralysis of poliomyelitis; failure was often due to poor 
follow-up in poor patients.

N ot all agreed with this. Williams, of Ghent, found the great m ajority of 
his transplants for paralytic feet total failures. A Broca, of Paris, doubted 
that antagonists could take over function, and felt that the early successes 
of transplantation  were usually late failures; he preferred tenotom y plus an 
appliance for m inor cases and arthrodesis for severe ones.

The debate on congenital disloction of the hip shows that pseudoreduction, 
i.e. anterior transposition of the femoral head, was still a m ethod of treatment. 
Le Dam any, of Rouen, who made great contributions to the subject (see 
p. 268), advocated a retentive appliance that allowed movement and so 
prom oted deepening of the acetabulum 70,71. Judet, of Paris, father of Robert 
and Jean Judet, thought that about half the early cases ended in anterior 
transposition after m anipulative ‘reduction’, but that m ost of the later cases 
did achieve anatom ic position.

* Vulpius was a very active and innovative figure. Thus, in 1907 he successfully 
arthrodesed the shoulder for poliomyelitis, using silver wire, with good results, an 
operation  only attem pted previously69.
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For Italy, it is worthwhile to go back as far as Volume I of the Archivio 
di Ortopedia, of 1884, because the editorial introduction indicates the 
problems facing orthopaedics in its struggle for existence as a discipline 
separate from the general body of surgery. The editors did not believe that 
they would incur ‘M althusian condem nation’ in producing this new journal, 
since the subject was topical and expanding and urgent, especially in the 
operative field; and it would raise its voice to support the ‘splendid concept’ 
of the foundation of special institutes and of departm ents in general hospitals.

The first article in this first issue is by a leading figure in Italian orthopaedics 
for m any years, F  M a rg a ry '2, on the operative m anagem ent of resistant 
club-foot. This starts with a valuable historical review. Cuboidectom y had 
been done by Little in 1854 and by Solly in 1857, astragalectom y in 1872 
by Lund. Tarsal osteotom y or wedge resection was reported by H ueter 
(1877), W eber (1866), Davies-Colley (1877) and Rupprecht (1882). Astragalec
tomy was favourably regarded by Boeckel in Paris in 1885: it was a rival to 
tarsectomy, results were improved by resection of the lateral malleolus, it 
could be com bined with resection. Supram alleolar osteotom y for residual 
equinus and internal ro tation was practised by H ahn in 1881 (and is still 
useful to overcome the severe valgus sometimes found with spina bifida).

This is a long and thoughtful essay, covering all aspects of m anipulation, 
splintage (he used various stiff im pregnated bandages, m entioning potassium  
silicate but not plaster-of-Paris), tenotom y (of the Achilles tendon, tibialis 
anterior and posterior) and bone operations (five astragalectom ies, various 
resections). M argary stressed that treatm ent m ust start early and that 
operation was but a part of continued supervision. All the tarsal bones, 
especially the talus, were deformed, he thought, in congenital talipes.

In the 1880s, osteotom y was now in full swing, and there is a typical report 
by N ovaro73 on subtrochanteric section for ankylosis in flexion-adduction, 
an operation intended by some to create a pseudarthrosis, as B arton had 
done in 1826 (p. 381). This issue contains the report of an ‘electro-osteotom e’, 
a new instrum ent for the performance of osteotomy, in the M edical Record 
of New York, 27th O ctober 1883. It was battery-driven by 10 zinc-carbon 
elements at 6000 revolutions a minute. ‘It divides rapidly, easily and safely 
the smallest and the largest bones, the softest and the hardest, in any direction 
and depth w ithout damage to the soft parts and with transverse, longitudinal, 
simple or cuneiform resection.’

M argary him self74 discussed the operative treatm ent of congenital dislo
cation of the hip, which was beginning to m ake slow headway in Europe 
against the orthodoxy of Lorenz’s ‘bloodless reduction’, i.e. m anipulation. 
M argary reserved operation for older pubertal children, enlarging the socket 
with a chisel and making a new capsule tha t included an iliac periosteal flap. 
His first case, in 1882, a patient of 15, died o f ‘catgut sepsis’ on the 11th day 
and so he moved on to ‘decapitation’ -  resection of the head and neck, 
followed by traction for two m onths. In seven cases a ‘neoarthrosis’ formed 
and corrected the lordosis, limp, flexion and trochanteric prominence. This 
procedure was practised by other European surgeons of the period; it evidently 
resulted in fair function, and was probably a historical encouragem ent to 
Girdlestone, of Oxford, when he introduced his pseudarthrosis, initially for
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tuberculosis with severe secondary sepsis.
Panzeri75, of the University of Pavia, in a lecture course on orthopaedics -  

described as a novelty -  pointed out the great contribution of the Italian 
school to  the development of a m orbid anatom y of deformity and of scientific 
indications for treatm ent. It is worth pursuing his review because of its 
insight into early 19th century developments.

Palletta, in 1788, had m ade a study of congenital limp and of the kyphosis 
of P o tt’s disease. The great Scarpa, in his classic Sui Piedi Torti of 180376, 
had founded rational concepts of treatm ent on a study of structure which 
was to  have a m arked influence on Delpech at M ontpellier. Cittadini in 1820 
and Du Camin in 1839 had already operated for pseudarthrosis, while Portal 
and G herardi had done osteotom y for nonunion. Bruni in Naples and 
Carbonai in Florence had established orthopaedic institutes (see p. 284) 
which published their own journals and attracted  official recognition of the 
speciality. Rizzoli m ade deliberate use of a femoral fracture to  com pensate 
for preexisting shortening of the other leg, and this led him to the concept 
of deliberate osteoclasis for deformity and the invention of his macchinetta 
ossifraga. This he used to correct m alunited fractures and the flexed ankylosed 
knee, and to  fracture the healthy femur in old dislocations of the opposite 
hip and other luxations to obtain equal leg-length. (Deliberate osteoclasis, 
m anual o r mechanical, had been around since the late 18th century, but it 
was Rizzoli’s machine of 1849 that popularized the method, which, though 
it fought a losing battle against an osteotom y made safer by antisepsis, was 
still in vogue up to 1900 and beyond77.

M oving to  Volume 17 of the Archivio and the year 1900, the first article, 
by F errando78 of Genoa, may well have been the first ever on the 
substitution of the fibula for a tibia lost from osteomyelitis and has an 
excellent X-ray. (If not the first, it is rivalled by Poirier79 in 1895 and 1896, 
with reports of two similar cases with good results. Here again, it took the 
brilliance of G irdlestone to develop this concept fully.)

Bajardi80, of Florence, reported open reduction of an anterior hip 
dislocation in a girl of five, where the labrum  was found to be the obstructive 
factor. He quoted D essault81, in Paris in 1830, as having either conceived 
or actually performed open reduction for dislocation of the talus. V olkm ann 
had done or tried to  open hip reduction in 1874, w ithout success, and the 
first satisfactory operation may have been done by Polaillon in France in 
1883. Guidelines for operation in traum atic dislocation had been laid down 
by Giovanni Fiorani of M ilan in 1872 and 188782,83, but he seems not to 
have done the operation himself. Various surgeons then tried. Some were 
successful in repositioning the femoral head, but there is a long list of others 
who adm itted failure and had to compromise by decapitation, neck resection 
or osteotom y84,85. All these were very late operations by our standards. The 
difficulties were due to this late diagnosis, with fibrous filling of the 
acetabulum , shortening of the flexors and adductors, and calcification of the 
soft tissues. O ilier86 had pointed out in 1891 that reflection of the trochanter 
made access much easier. There had also been successes; though some 
reductions suppurated and some died, the turning-point towards operative 
success seems to have been the late 1880s.
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Italian orthopaedics, like orthopaedics everywhere, was much occupied 
with problem s of rickets and skeletal tuberculosis. The th ird  quarter of the 
century was m arked by a conflict between those, like Syme, who operated 
for jo in t tuberculosis (by excision) and those like Thom as, who condem ned 
this utterly and relied on conservatism. In 1900 the pendulum was swinging 
towards intervention, and Filipello87, of the Turin Istituto dei Rachitici, 
reported 97 cases of tuberculosis of the knee in which only 12 were treated 
purely conservatively, 13 by initial conservatism  and eventual operation, and 
72 by immediate operation. Conservatism  consisted of am bulation with a 
brace under good inpatient conditions, sometimes with intraarticular iodo
form or systemic iodine. Over half the operations consisted of partial or 
complete resection, but some were am putated  and one case was disarticulated 
at the hip. There were many recurrences; the best results were with ankylosis 
in extension.

An interesting example of an idea whose fruition had to await the right 
techniques and the right time was V anghetti’s complex but well-reasoned 
theoretical proposal88 to utilize the tendons of am putated  limbs as m otors 
for appliances, a proposal m otivated by the am putation  of the hands of 
Italian soldiers by Abyssinian tribesmen in the colonial war of that period, 
but not practised on any scale until the First W orld War.

At the time when patients with congenital hip dislocation from all over 
Europe were visiting Lorenz in Vienna for treatm ent by ‘bloodless’ reduction 
and plaster splintage, with ‘brilliant’ results, Codivilla89 m ade a forward 
stride by stressing the pathology of the condition. Anteversion, attribu ted  to 
intrauterine pressure, was im portant, and another cause of redisplacement 
after m anipulative reduction was adhesion of the capsule to the ilium above 
the actetabulum , to be treated by extirpation of the sac. O ther factors were 
torsion, coxa valga and shallow acetabula, and all these m ight need to  be 
dealt with operatively. Between M arch 1899 and O ctober 1900, Codivilla 
‘operated’ on 76 cases (this included the bloodless m ethod, which was 
successful in 66, but the rest were truly operated).

Codivilla, referred to elsewhere at p. 287, was a notable figure in contem por
ary European orthopaedics. In 1903 he introduced skeletal traction via an 
os calcis pin; not for fractures, but for coxa vara, femoral curvatures or old 
femoral fractures with shortening, after osteotomy. The subject was reviewed 
by Almerini in the Archivio in 1906. Codivilla also wrote on congenital 
pseudarthrosis of the tibia, noting the absolute failure of all previous 
procedures, stressing the abnorm al bone structure at the apex of the 
angulation as shown in X-rays and postulating a vascular cause. Fie resected 
the pseudarthrosis, osteotomized the fibula, and packed osteoperiosteal chips 
from the healthy tibia around the lesion and reported two successes.

P u tti’s name is not as prom inent in the early years of the 20th century as 
it was to become, but he appears in the Archivio for 1906, 23, 4, describing 
interscapular arthrodesis for a case of progressive m uscular atrophy, a 
procedure first suggested by von Eiselberg.

In G erm any, the First Congress of the Deutschen Gesellschaft fu r  orthopadi- 
sche Chirurgie was held in Berlin in April 1902. It met under the shadow of 
the death of Julius Wolff a few weeks earlier. W olff’s Berlin doctoral thesis
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had been an experim ental study; De artificiale ossium productione. He went 
on to  study the structural and developmental conditions for ossification 
under norm al and pathological states and collaborated with engineers to 
elaborate his famous Laws governing the laying down of bone90. (See p. 190).

The G erm an association had arisen partly due to the efforts of Florian 
Beely, also of Berlin, who died a few weeks after its first meeting, Beely had 
been impressed by the success of the young American O rthopedic Association. 
He was m ore interested in appliances than operating, thought it more 
im portant to establish orthopaedic w orkshops in liaison with surgeons, and 
never hesitated to call in a general surgeon when necessary.

O n the very first page of the transactions, H oeftm an91 contrasted the wish 
of orthopaedic surgeons to  associate with the fear  tha t separation from 
general surgery would reduce them  to mere ‘bandagists’ (i.e. truss-makers). 
However, the expansion of surgery was now too great for anyone to 
com prehend entire: hence the need for orthopaedic specialization, both 
clinical and academic. The point had been reached when it took great 
audacity to dem onstrate an  appliance at a general surgical meeting; but 
orthopaedists were useless w ithout appliances, and the m ost useful appliances 
were now American in origin; Taylor’s hip splint and kyphosis apparatus, 
Sayre’s plaster corset and Buck’s traction. The unqualified bandagists, said 
Hoeftman, need not worry if the doctors assumed the responsibility for 
orthopaedic treatm ent; there would always be work for them, and the 
success of the American orthopaedists showed the advantages of a Germ an 
association. Separation would help both parties; orthopaedists would become 
independent and offer such help to general surgeons as to  enable the latter 
to dispense with the knife in m any cases. After all, it was G erm an surgeons -  
Stromeyer, Dieffenbach, Langenbeck -  who had given orthopaedics its great 
impetus. It is a quite fascinating glimpse of a situation, reproduced in other 
countries, where the dem ands of an energetic and growing and increasingly 
operative discipline were driving orthopaedists into an autonom y they rightly 
recognized as essential to further progress, but which they also feared might 
entail initial ‘loss of face’ because it might, for a time, link them too closely, 
in the minds of the public and their general surgical colleagues, with the 
mechanicians whose ancestry led back to the quacks and charlatans of the 
M iddle Ages.

At this meeting, Albert Hoffa92 (p. 192) spoke of neurogenic scoliosis. 
Paralytic scoliosis, after poliomyelitis, had first been described by Bernhard 
Heine in 1840, followed by Laborde, M onserrat, Messner, Kirmisson, Sainton 
and Mirailler. Hoffa had seen 320 scolioses in 1889-1900, 34 of which were 
due to poliomyelitis; 29 of the latter were static, due to leg shortening or 
contracture, while 5 were truly paralytic, i.e. muscular. It also occurred in 
progressive m uscular atrophy, polyneuritis, hemiplegia and, especially, in 
Friedreich’s ataxia, where it existed in not less than half the cases. It was 
rare in tabes, com m on in syringomyelia. There was also hysterical scoliosis, 
mainly a postural curve in pubertal girls, first widely described by the French, 
and finally there was sciatic scoliosis. O n this last he quoted Nicoladoni, 
who had said, presciently, that the nerve roots were swollen on the affected 
side and that the scoliosis was aimed at relief by widening the foramina.
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Adolf Lorenz93 was still pontificating on the avoidance of bloody p ro 
cedures on defective hips by the use o f ‘relatively harmless bloodless m ethods’.

Vulpius94 dealt with the longterm  results of the immediate correction of 
‘spondylitic’ (i.e. tuberculous) gibbus. This was C alot’s redressement brusque, 
already m entioned elsewhere (pp. 266,625). C alo t’s results had originally been 
very impressive but experience showed disadvantages, including paralyses; 
however, with care, its value was not to be underestimated. (We have noted, 
with some surprise, Robert Jones’s advocacy of the m ethod, and it is 
convenient here to refer to a paper given by Jones and Tubby at a meeting 
of the New York Academy of Medicine, section of orthopaedic surgery, on 
19th January  1900, on The reduction o f deformity in spinal caries, the essence 
of which was that (1) it was not, in itself, a great threat to life, (2) nor was it 
necessarily a cause of paraplegia, (3) m any curves could be greatly reduced, 
even cured, and (4) though some paraplegias may have been due to redress- 
ment, if correction was made in small stages at m onthly intervals, ‘far from 
causing paraplegia, the operation is in fact a curative m easure’ w ithout risk 
of spreading the disease. This met with general approval and the decision to 
set up a commission of investigation; rarely an aid to  clarification.

Codivilla was D irector of the Istituto Ortopedica Rizzoli, and no doubt 
influenced by Rizzoli’s use of osteoclasis, described the forcible correction of 
genu valgum, with subsequent plaster fixation. Osteoclasis for this condition 
had continued in vogue throughout the 1880s and 90s, but it was not 
competing with the osteotom y made safer by Listerian principles, while the 
newly-discovered X-rays were showing that forcible correction was often at 
the expense of the epiphyses and might even partially separate the lower 
femoral epiphysis.

Hoffa opened the Second Congress, at Berlin on 2nd June 1903, by stating 
that simple m ethods could obtain just as satisfactory results as operation, 
and that the plaster bandage would rem ain the ‘soul’ of orthopaedics for all 
time.

We have referred elsewhere to the contem porary enthusiasm  for tendon 
transplantation. Schanz, of Dresden, now said, ‘If I had to sum up my 
experience with our new operative m ethods in a sentence, I would say that 
I regard the new m ethod as the greatest advance that orthopaedic treatm ent 
has to show in recent years’, while Vulpius, quoted by Spitzy, affirmed that 
‘orthopaedics stands under the sign of tenoplasty’ and wrote a book on the 
subject.

At this meeting, Codivilla reported on 250 tendon operations during 1899— 
1903, 202 of which were tenoplasties or transplants of various kinds, and 
only 10 of which were com bined with arthrodesis. He was an enthusiast, 
even claiming the cure of paralytic hip subluxation by a N icola type of 
transplant of the ligamentum teres through a tunnel in the femoral neck; 
there were plenty of other enthusiasts. The enthusiasm  spread to include 
nerves. Spitzy reported on his experimental anim al work on the reinnervation 
of paralysed muscles. (By 1908, he had extended his m ethod to clinical practice, 
inserting nerve transplants into muscles paralysed from poliomyelitis; this 
proved useless in the leg but ‘of immense value’ in the upper limb, with 70 
per cent of partial or total cures. W hat were these ‘cures’? W as it just a
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m atter of ordinary recovery or trick movements? It is not clear.)
Finally, we refer to the 7th Congress in Berlin on 25 April 1908, 

when Schulthess, of Zurich, said of Esmarch, L ’invention d ’Esmarch (bande 
d ’Esmarch) fu t le don de joyeux avenement de I’empire allemand reconstitue 
a I'humanite.

The m ost impressive paper was by Forster, of Breslau, on section of the 
posterior spinal roots, usually at L3-5, for spastic paralysis; this abolished 
the reflexes causing spasm and led to a proper gait. However, three of the 
five cases died (the operations were done by Forster’s chief assistant, Tietze).

Ludloff described a medial (adductor) approach for congenital dislocation 
of the hip; and Lorenz, still steering clear of operative measures, advised 
deliberate anterior transposition for old dislocations. Hoffa was treating late 
cases by resection of the femoral head and im plantation of the neck stump 
into the acetabulum ; a similar procedure especially after nonunion of 
fractures, sometimes placing the actual trochanter, covered by a vitallium 
cup, into the socket, lingered on until far into the 20th century (and was 
certainly done by the present writer).

This cross-section of orthopaedic activity at and around the turn  of the 
century is as dazzling and as confusing as a flower-shop; but it m ust be 
remembered that a cross-section is, by definition, an artefact. M ore im portant 
is to see this period in the context of the whole body of orthopaedics, in its 
evolution, spread out in space and time. We may regard our ancestors with 
some amusement, but it m ust be affectionate amusement. We certainly 
cannot afford to laugh at them, struggling against imperfections of knowledge 
and technique, because we are in exactly the same condition ourselves. W hat 
is im portant is the rate and direction of change, what is retained and 
developed, and w hat is discarded. We may be sure that, in fifty years’ time, 
if not sooner, when our crude attem pts at surgical solutions will have been 
obviated by a better understanding of the biology of bone and cartilage cells, 
much of our present practice and much of what we are now most proud of 
will be pityingly regarded as prehistoric.
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S ectio n  5

The Effects of War on 
Orthopaedic Surgery





CHAPTER 34

World War I

Omne quod contusum, necesse est ut putrescat, et in pus vertetur 
Everything tha t is contused necessarily putrefies and is converted into 
pus.*

H ippocrates

Those who forget the past are condemned to repeat it.
Santayana

The ancients were well acquainted with the wounds of war and how to deal 
with them. The Iliad, as we have pointed out, is a useful handbook of military 
surgery, for H om er was an acute observer of (mainly transfixion) wounds, 
and the Homeric poems show that surgical procedures were often practised 
by the heroes themselves. It was they who withdrew the arrow s and 
spearheads and dressed and bandaged the wounds; surgery had become 
laicized. Nevertheless, a good regimental surgeon, like M achaon, was himself 
‘worth a regiment of men’.

Celsus wrote an excellent book dealing inter alia with principles that are 
still valid -  the removal of foreign bodies, debridem ent, counter-drainage. 
The advent of gunpow der changed all this. It also abolished the function of 
the arm ourer, who often now turned to the m anufacture of orthopaedic 
appliances. M ethods that had sufficed for the treatm ent of injuries made by 
arrows or cold steel were no longer adequate for those caused by guns and 
bombs and military surgeons had no guide to the m anagem ent of gunshot 
wounds that could be borrow ed from the ancients or from the Arabs; they 
had to improvise.

Their first -  and lasting -  idea was that these wounds were poisoned:

‘It is not gratifying enough for the Devil that, through wicked persons’

* Q uoted by Sergeant-C hirurgeon R ichard W iseman, a ttendan t to  Charles II in exile 
in the 17th century.
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help, this gun, previously unheard of and so deadly for the hum an race, 
was ever invented. For he still proceeds daily with new inventions to 
accum ulate such evil engines, and . . .  some accursed persons apply 
dangerous deadly poison to the bullets, so much so that even the least 
wounds therefrom  prove fatal1.’

Everything pointed to this -  the blackish wounds, the stupor, the serious 
complications. It was because of this belief that the Strasbourg surgeon, 
Braunschweig, a t the end of the 15th century, embedded lard in the wound 
to absorb the poison and drew setons through the wound to bring it out, or 
gave theriac internally to expel it2. It was because of this that Jean de Vigo 
recommended the red-hot iron or boiling oil3. Unfortunately, the idea was 
false; and as false ideas always lead to falsity in practice, it became routine 
to apply heated iron or oil or other caustics, thus uselessly augm enting the 
suffering and danger of the wounded. The reform initiated by Pare was an 
accident. After an engagement with num erous wounded, he lacked oil to  boil 
and passed the night in cruel anxiety, fearing that the m orning would find 
the wounds worse and his patients dead or dying; but he was agreeably 
surprised to  find them  in better condition than  those who had been subm itted 
to the conventional treatm ent. It was obvious th a t the ‘poison’ was imaginary, 
and that gunshot wounds had to  be m anaged by quite o ther principles.

O n the whole, British and American civilian surgeons had little or no 
experience of war wounds during the 19th century, certain episodes (the 
Crim ean W ar, the American Civil W ar) apart; and even these were mostly 
left to  the professionals, the military surgeons who tended to decry the 
authority  and expertise of their civil counterparts in the field. They were still 
in the condition of the 18 th century, when surgeons debated endlessly whether 
a gunshot wound with a com m inuted fracture should or should not be 
am putated forthwith and, if not, how to avert grave complications. The 
general conclusion was for am putation; perhaps it was often performed 
unnecessarily, bu t this was far outweighed by the inevitable dangers of not 
am putating and, of course, immediate am putation was far m ore practicable 
on the battlefield, where transport, even when available, could only exacerbate 
the pain and danger of fractures.

This did not always apply in continental Europe, where com m otions 
tended to occur under one’s draw ing-room  window. In  France, for instance, 
in 1814, 1830 and 1848, not to m ention the Commune, the civilians did have 
firsthand experience.* Baron D upuytren, of the Hotel-Dieu in Paris, was one 
of these and had much to  say in a series of lectures4. W ithout going into 
detail, we may stress the im portance of those of D upuytren’s conclusions 
retailed to us by L ittre5.

From  the most general aspect, it was clear that the m ain task of the 
surgeon was to arrange the parts so that N ature could effect the cure. Art

* O n  one such occasion, Talleyrand, surveying the scene from above, rem arked, ‘I 
see we are winning.’ ‘Yes, M inister,’ said one of his retinue, ‘bu t who are “we”?’ ‘I 
will tell you tha t tom orrow ,’ replied Talleyrand prudently.
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without N ature  was always im potent, but the latter, w ithout the aid of Art, 
was often incapable of repairing the disordered parts. If the wound margins 
were not approxim ated, scarring would not take place; but the actual scarring 
was the work of the organism. If the ends of a fractured bone were not held 
in proper position, union either did not occur or occurred slowly and 
irregularly; callus form ation was an organic process.

WORLD WAR I

This is w hat a great British authority  wrote retrospectively, in 1922, of the 
history of the surgical services of the First W orld War:

‘The outbreak of war in August 1914 found surgical opinion in a fairly 
settled state regarding the main principles governing the treatm ent of 
wounds. These principles were based on experience gained in the practice 
of the surgery of civilian life and tha t of the South African W ar, 
substantially consolidated by succeeding campaigns, notably the Russo- 
Japanese. Surgeons, therefore, entered upon the work of the war with 
small anticipation that views cherished and implicitly relied on were 
destined to  be rudely shaken, or that experience gained during half a 
century of continuous progress was shortly to  be tested by a repetition 
of nearly every step which had progressively led up to the position of 
surgical security which it was assumed had been reached6.’

This was because few surgeons in 1914 were familiar with the course and 
treatm ent of grossly infected wounds in the pre-Listerian epoch. Listerism 
had shielded them from this; but the confidence Lister had given them in 
the enorm ous expansion of planned civilian surgery in peace-time was of no 
avail under military conditions in north-west Europe. The bullet wounds of 
the Boer W ar, inflicted under sunny, dry semi-desert conditions, always did 
well; with shell wounds on the heavily m anured soil of France, and if 
evacuation were delayed, things were quite otherwise.

At the commencement of the war, m ost surgeons inclined to the belief that 
a prom pt application of a solution of iodine in spirit would suffice for the 
prim ary disinfection of a wound of m oderate size, for this was the common 
practice prior to planned surgical procedures. Also freely used were hydrogen 
peroxide, m ercuric chloride, formalin, carbolic 1:20, lysol, cam phor, etc.* 
M oreover, the archetypal idea of an im planted ‘poison’ had evidently lingered 
in the surgical unconscious, so much so that leading authorities in London 
aimed at the equivalent of the therapia sterilisans magna that Ehrlich had 
achieved with 606 for syphilis, tha t is, they advised the im m ediate treatm ent 
of wounds with phenol, either pure or in strong solutions. In November, 
1914, a W ar Office m em orandum , ascribed to Sir Rickman Godlee, once a

* Lucas-Cham pionniere, w ho gave a first account in F rance of antiseptic surgery 
after a visit to  G lasgow  in 18687, w anted to  use carbolic acid at the front in the 
F ranco-Prussian  W ar bu t was forbidden to do so by his superiors.
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jun io r to Lister, proposed that recent wounds be swabbed out with pure 
carbolic acid! ‘Carbolic acid, by preference pure, for the first purification of 
a wound which is possibly infected with the organisms of tetanus or spreading 
gangrene. Victor Horsley protested against this in the British Medical Journal 
of 14th Novem ber 1914 and a correspondence followed in which the surgical 
adviser to the British Expeditionary Force, Colonel (later Sir) G H M akins, 
au thor of the quotation  at the head of this section, reassured Horsley. 
However, other voices were raised in favour and a com parative trial was in 
fact made of pure phenol vs 2 per cent iodine in 100 cases, bacteriologically 
supervised by A lm roth W right and others. The iodine cases were not greatly 
harmed, but the wounds treated with phenol were heavily scabbed with 
eschar and extensively infected.

Phenol was therefore abandoned, but not the idea of chemical antisepsis. 
O ther early m ethods included painting with iodine and dressing with cyanide 
gauze in the field ambulance, a pre-w ar policy tha t was liable to cause 
blistering but had no effect on sepsis. In  February 1915, Sir W atson Cheyne’s 
‘borsal’ powder of salicylic and boric acids combined in pastes of varying 
com position with phenol or cresol which were squeezed into the wound, 
often after irrigation with hydrogen peroxide or 1 :20 carbolic, was thought 
to be so effective that the only additional treatm ent likely to be required 
would be drainage at the base hospital for signs of sepsis. This was based 
on Lister’s idea of an ‘antiseptic reservoir’ pending proper inspection and 
drainage, which had never been intended as a definitive treatm ent. The 
wounds became blocked with an evil mess of powder, paste and clot with 
choked-up spreading infection. The reservoir system proved powerless to 
inhibit infection and  introduced new dangers of its own.

Still, in the early m onths, forward medical officers were so confident in 
the effectiveness of prim ary antisepsis that they sutured less extensive wounds 
and am putations; m ost of these cases, and the unsutured, arrived at the base 
hospital in a terrible state, with sepsis, gangrene or tetanus. ‘All cases, except 
those of the simplest types of bullet wounds, were infected at the time of 
reception into the base hospital. Less than five per cent of primarily sutured 
am putations healed primarily; the vast m ajority had extensive suppuration 
and had to be reopened.’

The function of the base hospital was thus very largely the m anagem ent 
of wounds and com pound fractures that were already grossly infected. Before 
we come to this, we m ust chronicle a vitally im portant change of attitude 
summed up in a paper by Milligan* in 1915, on The early treatment o f  
projectile wounds by excision o f the damaged tissues8. He pointed out that 
the ingrained infective m aterial was inseparably attached to the devitalized 
tissue, which acted as a culture medium, and that cleaning by antiseptics 
could not be effective. Therefore, it was necessary to ‘boldly cut ou t’ the skin

* Edw ard Thom as Cam pbell M illigan (1886-1972) was an A ustralian who graduated 
a t M elbourne in 1910, served in the A ustralian E xpeditionary Force in F rance in 
1914-18, and  then  settled in practice in London, where he was a senior colleague of 
the writer a t the W oolwich M em orial Hospital.



W O R LD  W AR I 6 4 5

wound completely, also the superficial and deep fascia and dam aged muscle, 
and to enlarge the incision so as to provide ample exposure and drainage, 
removing foreign bodies and dead m atter. A wide-open wound without 
drainage-tubes was better than a deep narrow  wound with tubes. ‘It is not 
wise to  im pair the resisting and offensive powers of the artificially obtained 
healthy tissue surfaces by the use of strong or injurious antiseptics’; in this 
way healing might be obtained w ithout suppuration in superficial wounds, 
though not in m any com pound fractures. Thus, though Milligan did not use 
the actual words, wound excision am ounted to sterilization by mechanical 
means (in recent, if not in old, wounds, a practice not absolutely new since 
something like it had been advocated by Dessault in Paris at the early part 
of the 19th century. The war was, in fact, a practical exercise, on a very large 
scale, in the bacteriological m anagem ent of wounds.

Although M illigan seems to have been entirely unaware of it, the idea of 
wound excision was not, in fact, new. Larrey in the N apoleonic W ars, had 
emphasized early excision. M athysen, the D utch military surgeon who 
invented the plaster-of-Paris bandage, described excision and closed plaster 
treatm ent. In 1897, a G erm an surgeon, P L Friedrich, dem onstrated 
experimentally the crucial im portance of excision of dead tissue in open 
wounds and advocated their clinical excision as if they were neoplasm s9. 
These workers and o thers11-15 are quoted by T rueta in his Principles and 
Practice o f  War Surgery, of 1943, based on his experience in the Spanish 
Civil W ar (see p. 661). The earlier authors also emphasized the im portance 
of debridement in its proper sense of unbridling, i.e. of incising the deep fascia 
to relieve tension, and it is a great pity that the word has been debased by 
confusion to indicate the removal of extraneous matter.

Early excision thus became the forward alternative to  the previous simple 
incision and drainage after 1915 at casualty clearing stations in quiet periods, 
but was not adopted at the front on a large scale until the First Battle of 
the Somme in 1916, when it became regular practice and was also found to 
be best way of preventing gas gangrene. Even then, it was found to be most 
im portant not to excise any skin, although free incisions to  get at the deeper 
parts were required. It had been established that it was futile to try to  obtain 
definitive prim ary sterilization of wounds with antiseptics, that it was futile 
and positively harmful to attem pt prim ary wound closure, and that all 
wounds were infected by the time they came to be definitively dealt with. 
‘The one positive advantage gained from the use of antiseptics . . .  was the 
safety ensured by decreasing the liability on the part of the surgeon to carry 
infection from patient to patient.’

To return to the infected wound at the base hospital, the establishm ent of 
granulation tissue was the vital first line of defence; later, this tissue could 
become chronically infected, a ‘pyogenic m em brane’, yet interference with 
this barrier could set up a dreaded flare of infection. In the early days, a 
fresh wound was treated by drainage, or incision and drainage, but its walls 
were not touched; later there was excision and closure (in some cases); but 
chronically infected granulation tissue could not be so dealt with, and the 
whole point of antiseptic treatm ent, if it had a point, was to allow secondary 
closure as soon as possible and before the inevitable complications.
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It may be added that treatm ent was always affected by logistic consider
ations, m ore favourable on the W estern than the Eastern Front. Early in 
the war, it was possible for a w ounded French soldier to arrive in hospital 
in Paris on the same day as a battle, and for his British com rade to be home 
again within 24 hours. At first, the wounds were sloughing, infected, held 
foreign bodies and bone fragments, and were full of anaerobes. Later, they 
arrived having been incised and drained, though not yet excised; later still, 
after the adoption of excision, drainage and splintage, especially with the 
Thom as splint, they were often in excellent state, and the anaerobes had 
been replaced by cocci. T ransport always upset a wound, and so had less 
effect on an excised and sutured and properly splinted wound. At the 
beginning of the war, virtually all patients with gunshot fractures of the 
femur died. It was not until 1915 that it became clearly recognized how 
much the subsequent satisfactory progress of any case of gunshot fracture 
depended on efficient splintage prior to transport. Early on, fractured femurs 
were ‘fixed’ with the long lateral splint tha t went back to Liston. ‘After the 
general introduction of the Thom as splint for the treatm ent of this fracture, 
the im provem ent in results was too great not to a ttract attention.’ (We recall 
that Thom as offered his splint to the French Army in the Franco-Prussian 
W ar, and that the offer was rejected.)

At the base hospital, the wounds were opened up freely and treated locally 
with fom entations or weak carbolic or iodine irrigation. Some improved 
rapidly, suppurated and granulated; but there was a m arked tendency to 
induration and indolence so that healing progressed slowly. O thers died 
from the spread of suppuration and toxaemia. ‘D uring the whole of this 
period a host of efforts were made to try to arrest the spread of infection by 
the local application of antiseptics, although the conviction was steadily 
strengthening that the only effective means at the disposal of the surgeon 
were mechanical in nature and consisted in the judicious use of the knife 
and scissors.’ It was therefore laid down that cleansing and drainage were 
primary, suturing proscribed, and that the wound was to be exposed as far 
as possible.

This was all very well, but did not deter the interventionists, the least 
harmful of whom was probably Alm roth W right with his m ethod of irrigation 
with hypertonic saline ‘to  draw  out the bad lym ph’ and replace it with good -  
the ‘physiological m ethod’. It was abandoned after 1915. Then came the era 
of hypochlorite irrigation, associated with the names of Carrel in France 
and D akin in England. H ypochlorous acid and hypochlorites, or Eusol (for 
Edinburgh University solution), had been popular even before Lister as the 
lotio sodio chlorinati, a nontoxic germicide which was actively proteolytic 
and dissolved organic debris. Something of the same nature was used by the 
U nion forces in the American Civil W ar. In 1893 D r Flenry G  Davis of 
M assachusetts16 reported on 50 years’ experience with evacuating jo in t 
abscesses, ‘washing out with blood-warm  w ater and injecting a French 
preparation of chlorine’, i.e. a procedure which antedated the C arre l-D ak in  
m ethod by 70 years. (The solution was even given intravenously, in doses of 
60-100 ml, for septicaemia!) The m ethod was revived, w ithout great success, 
for the treatm ent of burns, by a dental surgeon in Britain, John Bunyan, in
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W orld W ar II, using a closed ‘envelope’17. It was difficult or impossible to 
apply this to com pound fractures because of difficulties with splintage.

The results of well-managed hypochlorite irrigation were a great im prove
ment on those general before; it was a solvent rather than an antiseptic 
which degraded into nontoxic products by interaction with pus and tissues. 
This illustrated the paradox that, though the supporters of antisepsis seemed 
to have gained an initial success over those opposed to  them, their success 
really depended on the skill of the surgical means used to deploy that system, 
for the im portance of prior drainage had first to be learned and never was 
drainage m ore thoroughly accomplished than as a prelim inary to  the C arre l- 
D akin procedure. (Later, when the prim ary excision had been thorough, 
further drainage at the base could be largely dispensed with.)

Carrel m ade a regular ‘bacterial count’ of his wounds, taking a particular 
low threshold value as an index of the safety of secondary suture. This was 
a rival to the surgeon’s clinical impression of suitability for closure and was 
eventually abandoned, but only after valuable service and after having 
established the principle of systematic bacteriologic investigation of wounds; 
and the com m on and successful use of secondary suture was certainly due 
to the introduction of the C arre l-D ak in  method, and even brought into 
remote view the ideal of prim ary suture. And yet, ‘even enthusiastic supporters 
of the antiseptic system discovered that in a wound treated by exposure to 
the sun, the same m athem atical estimate of the length of time necessary for 
its closure could be made as with the C arre l-D ak in  system, and that the 
period necessary was practically the same in both cases.’ Secondary suture 
was not always technically easy; it sometimes called for reexcision, or relieving 
incisions and /o r skin-grafting, and was sometimes combined with B IPP 
im pregnation (see below).

A nother approach arose from the observation that wounds treated in the 
forward area with saline tablets and a gauze pack and nothing m ore -  a no
dressing m ethod analogous to the closed-plaster treatm ent of T rueta in the 
Spanish Civil W ar -  in many cases arrived at base in good condition despite 
a stink and mild fever. Cognate with this was the use of B IPP  -  bismuth- 
iodoform-paraffin paste -  by Rutherford M orison in 1916. G auze impreg
nated with this was packed into every wound crevice and the dressings 
changed only infrequently, a system often valuable in old deep wounds and 
com pound fractures that could also be used as an aid to the staged closure 
of a septic wound. (The mastisol sealing of wounds had been tried in the 
Russo-Japanese W ar, and ‘closed’ treatm ent with infrequent dressings seems 
to have been used, of necessity, by Pirogoff in the Crim ean War.) However, 
B IPP  could cause poisoning, more from the bismuth than from the iodoform. 
In 1917 there was considerable popularity for the flavine dyes and brilliant 
green; but, though these certainly cleaned the wound, they were found to 
im pair the healing process, with fine pale granulations and an indurated 
wound m argin retarding epithelialization. O ther agents that sustained the 
never altogether abandoned hope of a panacea included iodine, alcohol, 
picric acid, ether, hydrogen peroxide, potassium  perm anganate, salicyclic 
acid, boric acid, urea, cam phor, saturated  magnesium sulphate, petrol, liquid 
paraffin, boric acid and urea.
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M akins’ rather cynical opinion was that the only outcom e of the strenuous 
efforts of an army of pathologists and surgeons over a continuous period of 
four years was a return to the fundam ental edict of Hunter: ‘the injury done 
has in all cases a tendency to produce the disposition and the means of cure. 
The stimulus of imperfection taking place immediately calls forth the action 
of restoration.’

We now revert to the dazzling prospect of successful prim ary closure of 
war wounds that haunted military surgeons everywhere. We have seen that 
such closure, in the early m onths, was always disastrous and had to be 
officially forbidden. Secondary suture was the rule (if possible), or, a t best 
and not very often, delayed prim ary suture. Nevertheless, at an Inter-Allied 
Surgical Conference in Paris in M arch 1917, it was laid down that ‘when 
the wound had been properly prepared by excision and removal of foreign 
bodies, etc., prim ary suture may give good results, especially in the case of 
wounds of the joints. Prim ary suture is not to be undertaken unless the 
wound is only of some hours’ standing (at the m ost eight hours) and only 
when the surgeon can retain the patient under his own observat ion fo r  15 days' 
(author’s italics). It should be added that no clear distinction had been laid 
down between delayed prim ary and secondary suture. To the extent that 
prim ary or delayed prim ary suture succeeded, it was dependent on the 
availability of good medical services in close proxim ity to  the fighting and 
on a stationary front.

Looking back after the W ar, M akins wrote, ‘The surgeon of the future ... 
has not, however, an easy task before him in attainm ent of the ideal of 
“prim ary closure”. The mechanical elim ination of the infection-bearing tissue 
in a gunshot injury needs experience and meticulous precaution far beyond 
that required to ensure success in m any of the greatest operations of surgery 
in civil practice.’ The general impression, therefore, left by the experience of 
W orld W ar I was tha t prim ary suture, however desirable, was too risky ever 
to be attem pted except in occasional cases. So lasting was this impression 
that, to  leap ahead to W orld W ar II, there was a brief period in that conflict 
when the wounds of American Air Force personnel, stationed in England 
but injured in the air over Europe, were treated very tentatively but with 
considerable success by prim ary suture, but with the com m ent that, if these 
wounds had been sustained on the European soil below, no such treatm ent 
could have been contem plated.

It is the more surprising, therefore, and a fact that does not appear to be 
widely known, that deliberate prim ary suture for troops on the ground in 
northern France was tried out on a large scale, and with great success, and 
is well documented. The official history of the British service states that, 
because sutured wounds did so badly in the early days, suture was not tried 
again until 1917, when ‘under good aseptic conditions and after the excision 
of dam aged tissues and the removal of all foreign bodies, it was soon found 
that very good results could be obtained .. .  experience in all areas showed 
that the great m ajority of wounds could be safely sutured if the patients were 
treated within about 24 hours, and if no virulent streptococci were present.’

Thus at No. 22 General Hospial, in August/Septem ber 1918, out of 5539 
arrivals with wounds 48 hours old, there had been 741 prim ary sutures with
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88 per cent successes, despite the involvement of bones or jo in ts in a quarter 
of the cases, while 192 had delayed prim ary suture with 81 per cent successes; 
there were similar statistics from other areas. These striking results seem to 
have been buried with the armistice and, like other lessons of the war, had 
to be learned all over again. The abiding impression, up to and well after 
W orld W ar II, was that prim ary suture was an adventure not to be attem pted.

Yet, in contradistinction to M akins’ rather gloomy attitude, Sir A A 
Bowlby, M ajor-G eneral and Advisory Casualty Surgeon to  the British 
Expeditionary Force in France, wrote, ‘It may therefore be concluded that 
excision and suture were regarded at the end of the w ar as the ideal method 
of treatm ent for m ost gunshot wounds.’ It had the very great advantage of 
speed of convalescence and the avoidance of secondary infection, especially 
by streptococci from carriers on the staffs of hospitals. Extensive or oozing 
wounds were lightly packed with gauze with delayed prim ary suture at the 
first dressing one to five days later, provided that the part was fully 
immobilized and the patient kept recum bent for several days under continued 
supervision. Although various antiseptics were still used in sutured wounds, 
the general feeling favoured thorough surgery and no antisepsis. ‘As experi
ence of suture increased, it was found safe to operate upon and suture m any 
wounds which had been left untreated for as long as 48 hours or more.’

The treatm ent of severe war wounds in hospitals at home in the United 
K ingdom  lagged behind that in the base hospitals in France, and had to be 
painfully learned by civilian surgeons quite unfamiliar with extensive infected 
wounds. Radiological, pathological and physiotherapy services were either 
absent or woefully rudim entary at the outset, and there was not usually any 
system or staff for the m anufacture of appliances such as calipers, so that 
there was much unnecessary bedrest and disuse atrophy. (This applied in 
varying degree to  all the warring nations.) The im portance of the preventive 
factor was not at first appreciated in orthopaedic work; but later in Britain, 
with Robert Jones as director, preventive as well as curative team work 
developed. The civilian doctors often worked in isolation, w ithout exchange 
of inform ation, to a degree worse even than the arm y doctors in France, 
and the classification and segregation of like cases, whether orthopaedic, 
genitourinary, spinal or other came only slowly.

Eventually, special hospitals were devoted to orthopaedic cases and similar 
wounds, as femoral fractures, were even grouped in the same wards. ‘The 
essential requirem ent was to  get medical officers to understand that the 
efficient surgical treatm ent of the vast proportion  of all wounds really 
involved the observance of orthopaedic principles,’ wrote Jones, ‘and to get 
them  to realise that it was often possible by rectifying disabling influences 
such as jo in t stiffness early in the case to preclude the need for many of 
those remedial opeations and restorative exercises which formed such a 
considerable part of the daily work of the orthopaedic institutions.’ This was 
especially true for com pound fractures of the femur and for nerve and tendon 
injuries.

It is this tru th , this realization that the prom pt and proper treatm ent of 
wounds is a m ajor exercise in prophylactic orthopaedics, that justifies -  if
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justification were needed -  the inclusion of a lengthy section on military 
surgery in any history of our subject.

NOTES ON CERTAIN SPECIAL ASPECTS

The value of the Thom as splint was immensely increased by the invention, 
in 1915, in the British First Army of the ‘stretcher suspension bar’. The splint 
was in general use by the end of 1915 at casualty clearing stations and base 
hospitals, and at the end of 1916 in field ambulances. The anatom ic reduction 
of the fracture was left to later; it was early traction that was im portant. The 
splint was adapted for fractures of the hum erus as an angled elbow splint.

Spine fractures were m anaged by rapid evacuation, w ithout any fixation 
except the stretcher itself, with great care to prevent sores by padding and, 
initially, by regular catheterization; but as this invariably led to  cystitis, the 
forward policy was to allow distension with overflow.

As for blood transfusions, despite a history of centuries of misguided 
endeavour, including transfusion of anim al blood, it was only definitively 
established in therapy by the Americans. It was used in England by M oynihan 
from 1908, but it took the first world war to  popularize it. The British 
initially used the direct arm -to-arm  m ethod, while the Canadians and 
Americans in 1916-17 used the indirect m ethod with preserved blood.

G as gangrene was comparatively rare before 1914. ‘In no previous 
cam paign had the disease figured to any great extent, but . ..  it quickly 
assumed a position of tragic im portance, more especially on the W estern 
F ront.’ Even a t tha t time, however, the im portant distinction was made 
between relatively harmless ‘gaseous cellulitis’ and ‘massive’ or muscular 
gangrene18, and the role of muscle ischaemia was recognized and the prim ary 
im portance of death of tissue. Also there emerged the difference between gas 
gangrene of a single muscle or muscle group and massive ‘segmental’ 
gangrene distal to a complete arterial lesion. Treatm ent had to be early; by 
resection of muscle, am putation, serum. The British were unenthusiastic 
about serum because there was no adequate supply of any one particular 
type, the opinions of those who used it conflicted and the collection of 
observations was difficult. It was more favoured by the French and Germans.

Though practice differed as regards am putations in different countries, in 
the W est the ordinary circular am putation  was not a guillotine, but a division 
of tissues at successively higher levels from w ithout inwards, plus skin traction 
on the stump; this worked well in infected cases, especially when secondary 
suture became possible. At this time the length of bone left was the maximum, 
and there were no sites of election as in W orld W ar II, while the transcondylar 
or G ritti-S tokes and Syme’s am putations were favoured. Through-knee 
am putations proved unsatisfactory, too bulky for limb-fitting and generally 
ream putated; and, in general, many of the long and bulky stumps gave 
difficulty and required refashioning or shortening. By the end of the war, 
definite ideas on ideal sites of election had emerged, e.g. seven inches for the 
ideal below-knee am putation, with a two-inch minimum if an artificial knee- 
jo in t were to be fitted; and for below-knee am putees it was found that weight
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bearing at the tibial tuberosity caused pressure-sores and was replaced by 
ischial bearing.

During the Napoleonic Wars, Larrey wrote in his diary, after a night in 
which he had  performed over 200 am putations, that it ought to be possible 
to utilize the healthy muscles remaining in the stum p for practical purposes. 
Sauerbruch remembered this in W orld W ar I on the G erm an side and 
devised m ethods of creating skin-lined tunnels through the muscles in which 
inserted pegs could be activated. The Italians had foreseen this possibility 
before the war (see p. 484) and seized the opportunity  to  apply it. In the end 
this seemed more an ingenious trick, rather than a genuinely useful method; 
moreover, it was aesthetically repellent to the average am putee in the West. 
Even more repellent was the K rukenberg operation of splitting the forarm 
of a hand am putee longitudinally and skin-grafting the cleft to create a crude 
‘forceps’ limb; if these were ever used much, it was in private; few cared to 
be seen in public except with a decent artificial limb or an empty sleeve.

As for arterial injuries, these were generally treated by ligation, with the 
corresponding risks of am putation  to follow. Repair by suture was rare: 
M akins could collect only 39 cases, with good results in half, about equal 
to those of ligation19. In general, there was neither the time nor the technique 
to try harder, though Tuffier, in France, did attem pt the m aintenance of 
continuity with glass or metal (silver) tubes to bridge gaps, sometimes lined 
by vein-grafts, as far back as 191520. In ordinary ligation, there was a 
heated debate as to whether the accom panying main vein should be tied 
simultaneously. M akins argued that this was necessary to minimize the risk 
of gangrene, others that it must be left intact; the m atter was never settled. 
As we shall see, the surgery of arterial wounds rem ained alm ost entirely in 
the field of ligature during both world wars and then entered rapidly into 
the sphere of repair (see p. 679). At all times, the dam aged popliteal artery 
bore a sinister reputation; rarely did the victim escape am putation.

D uring the first world war, little was known about the appropriate 
treatm ent of injuries of peripheral nerves; these were never fully docum ented 
or followed up and the subject was virtually closed in 1918, so that a fresh 
start had to be made in 1939. P latt and Bristow, of England, reporting to 
the In ternational Society of Surgery in 1923, found end-to-end suture best 
and autogenous grafting to be inadvisable, or only for unbridgeable gaps 
(the French thought better of it).

The French experience in W orld W ar 1 was similar to that of the British, 
with whom there was fairly close collaboration. They seem to have similarly 
favoured regular wound excision, used large tubes for dependent drainage 
and plaster-of-Paris splints that were retained for weeks. Their essential role 
in the C arre l-D ak in  treatm ent has been noted.

In general, the surgeons of the American Expeditionary Force followed 
Anglo-French practice for gunshot wounds of the limbs. By the end of the 
war, Colonel Eugene Pool and Colonel Joseph A Blake were recommending 
delayed prim ary suture as usually possible w ithout risk, and resisted the free 
removal of bony fragments. W ounds of the knee jo in t were debrided, the 
capsule closed and the superficial wound dealt with by delayed suture. With 
these methods, in the days before chem otherapy or antibiotics, there were
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over 80 per cent of satisfactory results. Pool’s m ethods were never in general 
use in the American Army in that w ar because of the independent American 
involvement; their orthopaedic experience was brief and these m ethods were 
limited to a few top-ranking officers and not relayed to the forward hospitals. 
The w ar was over before the inform ation appeared in the medical literature. 
W hen a military m anual entitled Orthopaedic Subjects was issued in 1942 
under the auspices of the Com m ittee of Surgery of the Division of Medical 
Sciences of the N ational Research Council, and though this was edited by 
outstanding orthopaedic surgeons who had served in W orld W ar I, it was 
mainly a com pendium  of reconstructive procedures suitably only for fixed 
base hospitals and was almost devoid of specific directives for the prim ary 
care of injuries in forward zones. Thus, wounds of jo in ts are dismissed in 
half a page, ‘Splints can be improvised at the scene of the accident if they 
are needed.’ The text was defective because it was written from the standpoint 
of civilian practice, and the m aterial that would have avoided the trial and 
error m ethod by which the m anagem ent of bone and jo in t injuries was finally 
evolved in W orld W ar II remained buried and forgotten in the British and 
American official histories of the first world war. American surgeons therefore 
entered W orld W ar II with no clear-cut concepts of the optim um  procedure 
for the m anagem ent of these casualties (see p. 675, ff)21.

I have dealt with the surgical history of W orld W ar I mainly from the 
British point of view because this is the one most easily accessible to me. It 
was m arked by the development of a ‘surgery of the front’ based on the 
casualty clearing station  staffed by specialist surgeons which had not existed 
in any previous war in which Britain was involved. These were interm ediate 
between field am bulances and base hospitals, they were largely predicted on 
a virtually stationary front-line, and they were indispensable. We may note 
that initially there were no X-ray facilities a t all, and that even by January 
1915 there was only one mobile X-ray vehicle available for the whole First 
Army and another for Second Army; by 1917 many clearing stations had 
their own lorry-powered units, for X-rays were far more im portant at the 
front than  at the base.

Finally, an im portant advance was the routine dissem ination of inform ation 
as to m ethods and techniques am ong medical officers at all levels; by the 
end of 1916 discussion meetings had become a commonplace. In the official 
medical British history of the Second W ar, Ogilvie wrote, ‘There are many 
reasons why a war should initiate a phase of surgical advance, but underlying 
them all is the fundam ental fact that war brings surgeons back to a study 
of the basis of their craft, the reactions of the hum an body to injury and 
infection.' In peace, surgeons work independently, often in the ignorance of 
the efforts of others, advance and fall back haphazardly; there is a survival 
of the fittest. Despite the vast expansion of journals and inform ational 
exchanges, there is still far too little operational research -  the presentation 
of what individual surgeons are actually doing in day-to-day practice. In 
W orld W ar I -  eventually -  all efforts were pooled and analyzed, everyone 
was notified of successes and drawbacks, new techniques were made available, 
young men seconded for instruction and experienced surgeons visited and 
encouraged at the fronts. The war accelerated progress. As in m ost wars, in
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surgery as in battle, Britain had largely forgotten the lessons of the past, or 
remembered them too well, and had to relearn them the hard  way; but ended 
superbly equipped and successful.
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CHAPTER 35

Between the Wars

We can now see that the First and Second W orld W ars were essentially the 
same conflict: what Rowse has called ‘the two maniacal G erm an bids for 
power that have devastated the tw entieth century’. This was not apparent 
in 1928, when the 70th birthday of Sir Robert Jones, whose life and 
achievements are dealt with elsewhere (p. 137), was celebrated by the 
production of The Robert Jones Birthday Volume, edited by H A T Fairbank, 
W Rowley Bristow and H arry P latt, which included contributions from a 
galaxy of in ternational orthopaedic figures and gives an excellent picture of 
the state of the art entre deux guerres1. Such a celebration or Festschrift is 
uncom m on in England; but we should recall that Jones did an enorm ous 
am ount to foster collaboration between British orthopaedic surgeons and 
their European and American counterparts, that he could do so because he 
was lovable as well as able, and that the textbook he wrote jointly  with 
Lovett, of Boston, continued the earlier tradition of Lovett and Bradford.

The first scientific paper was by Robert B Osgood, professor of orthopaedic 
surgery at H arvard, on T h e  frequent association of intestinal stasis with 
spinal and sacroiliac arthritis’. This was not connected with the very genuine 
association now recognized between ulcerative colitis, chronic dysentery and 
arthritis, with its HLA-B27 antigenic context, but stemmed from A rbuthnot 
Lane’s bogus theories of colonic stasis and related ideas about septic 
foci2. The treatm ent extended to ileo-sigmoidostomy and even right hemi
colectomy for ‘ileocaecal stasis causing arth ritis3’ and its only virtue is that 
it may help us at the present time to see how past enthusiasm s look in 
perspective.

Vittorio Putti, then professor of orthopaedic surgery at the University of 
Bologna, wrote on the segmental resection of tum ours at the knee, using 
massive bone-grafts to  bridge the defect. He stressed the errors in radiologic 
diagnosis and the im portance of biopsy, bearing in mind that accurate 
histologic diagnosis m ust depend on exam ination of the whole tum our.

Ernest W Hey Groves, professor of orthopaedic surgery at Bristol, England,

655
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dealt with the treatm ent of congenital dislocation of the hip, with special 
reference to open operative reduction. It was, he wrote, a disease ‘mysterious 
in its origin, insidious in its course and relentless in its final crippling results’, 
and one regarded as incurable until about the beginning of the 20th century. 
At the time of G roves’ paper, 60 years ago, recognition was still rare before 
walking, was often missed in infancy, sometimes not even achieved before 
school age; but there were, of course, good descriptions of the m orbid 
anatom y of advanced untreated cases, with their late hour-glass constriction 
of the capsule. M anipulation was always to be tried first, after preliminary 
traction in abduction; even if successful, a ro tation osteotom y of the neck or 
shaft might be needed for anteversion. Open reduction was often necessary, 
and could be com bined with capsulorrhaphy, correction of anteversion, 
deepening of the socket (risking stiffness) or a shelf operation. In particular, 
Groves described an open reduction with capsular arthroplasty by interpos
ition after deepening of the acetabulum  which seems to have foreshadowed 
the C olonna operation.

N athanial Allison, professor at H arvard and chief of orthopaedic services 
at the M assachusetts General H ospital, gave a long historical review of 
the treatm ent of congenital dislocation and concluded that the place of 
m anipulative reduction was limited by age, tha t few experienced surgeons 
were satisfied with the results of m anipulative treatm ent, and that it was also 
dangerous. There could be no complacency about the end-results because of 
the risk of late degeneration of the femoral epiphysis and of atrophy of bone 
and muscle from long plaster fixation. So much so that he favoured 
prelim inary skeletal traction before gentle efforts at reduction, open replace
ment for resistant cases and early function. O peration comprised simple 
capsular division and restoration of the head in younger children, capsulo- 
tom y and acetabular clearance in older cases, sometimes ro tation  osteotomy. 
Adults required a shelf operation or a Lorenz bifurcation osteotomy, though 
the latter was of dubious value. The whole emphasis was on early diagnosis 
to allow gentle m anipulative reduction, and operation w ithout waiting for 
cases to become resistant.

R C Elmslie, of St Bartholom ew’s H ospital and the Royal N ational 
O rthopaedic H ospital in London, gave a good clinical description of osteitis 
fibrosa cystica and its differential diagnosis, referring to the finding of a 
parathyroid tum our at post m ortem  in such a case by Dawson and Stanley 
in 19234, and to  the then recent parathyroid  extract developed by Collip5. 
It is strange tha t he did not take the logical next step of exploring the 
parathyroids, merely advising curettage of the cysts, splintage and corrective 
osteotom y in the later stages of deformity. He did, however, com m ent that 
further investigation of excessive parathyroid  activity was certainly indicated, 
so that, historically, we are here at the very brink of the solution of the 
problem.

Elmslie, incidentally, seems to have been the first, or one of the first, to 
have described infantile or cervical coxa vara as an individual entity6-8, 
though there were several other contributions on the subject just after the 
turn  of the century9-11. O f course, the separated triangular fragment at the 
base of the femoral neck had not been recognized until the advent of X-rays
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in 1895. In the Birthday Volume, H A T  Fairbank of the G reat O rm ond 
Street H ospital for Sick Children in London gave an excellent account of 
the condition.

Clarence L Starr, professor of surgery at the University of Toronto, 
remarked, of acute osteomyelitis, that early diagnosis was essential but that 
X-rays were useless in the acute stage.

On lateral curvature of the spine, M cCrae Aitken, of the Shropshire 
O rthopaedic H ospital and St Vincent’s O rthopaedic H ospital in England, 
rem arked that the aetiology of scoliosis was still very vague (as it still is), 
and tha t it was possibly due to ‘a disturbance of reflex coordination of 
postural muscles’. One wonders w hether we are much further forward. He 
stated that, in the early part of the 20th century, under Robert Jones in 
Liverpool, the only gymnastic treatm ent was that devised by those trained 
in the Swedish system. T reatm ent by plaster jackets, even when applied with 
suspension and lateral pressure, had been unsatisfactory until Hoke of 
Atlanta, in 1903-5, pointed out the rotary element in the deformity and used 
plasters that compressed the prominence of the chest with windows over 
flattened areas12. A bbott had stressed the im portance of flexing the spine 
when applying the plaster jack e t13,14 and Aitken applied his plasters with 
the patient supine in a frame, with side-slings for lateral pressure and spine 
hyperflexed at 90°. His clinical photographs in this volume leave no doubt 
as to  the very considerable degree of improvement, even in severe curvatures, 
obtained in this way.

There were three papers on knee-joint surgery in the volume. T P 
M cM urray, of Liverpool, discussed the diagnosis of internal derangements, 
referring to Hey’s classical descriptions (p. 94) and warning against using 
exploration for diagnostic purposes. He stressed the vaguer clinical picture 
of posterior and lateral meniscal lesions, mentioned the characteristic clunk 
produced by the latter, and described his wellknown m ethod of exam ination 
(the M cM urray sign) and the im portance of removing the entire meniscus 
for cysts. This last point was also made by Rowley Bristow, of St Thom as’s 
Hospital, London, who quoted earlier descriptions of cystic changes in the 
menisci15,16.

The transitional stage of m anagem ent of internal derangem ents of the 
knee was indicated by Alwyn Smith, of the Shropshire O rthopaedic Hospital 
and the Welsh N ational School of Medicine, in a paper on Sidelights on 
Knee Joint Surgery. He indicated that the subject was moving from the 
hands of lay practitioners (still not insignificant in W ales in num bers and 
influence) into those of surgeons, and tha t this was a recent development. 
He discussed osteochondritis dissecans, first described by Konig in 1888. 
The torn  medial meniscus was to be removed entirely, making an additional 
posterior incision if necessary. Smith had done much work on repair of the 
anterior cruciate and lateral ligam ents17, originally by silk repair and later 
using the fascial strips advocated by Hey Groves, but he also mentioned the 
work of Edwards with tendons retaining their muscle a ttachm ent18.

That m odest but courageous and innovative orthopaedic surgeon, A S 
Blundell Bankart, of the Middlesex and Royal N ational O rthopaedic 
Hospitals, London (see p. 155), wrote on shoulder dislocations. He considered
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that there was little tendency to  redisplacement after reduction of an ordinary 
subcoracoid displacement, so that movements could be resumed early. 
Recurrent dislocation was entirely different in nature and produced by a 
different mechanism, i.e. no t by a fall on the outstretched hand but by a 
thrust on the hum eral head from behind forwards, shearing off the capsular 
labrum  from the glenoid rim, an injury typical of athletes and epileptics and 
one that should be repaired.

There was an interesting contribution by Jacques Calve, of the well-known 
French orthopaedic long-stay institute on the coast at Berck-Plage, near 
Boulogne, dealing with ‘infantile vertebral osteochondritis’ or vertebra plana. 
Calve’s original description of 1924 had been of a localized affection of the 
spine suggesting osteochondritis of a vertebral body within the clinical 
aspects (angular kyphosis and pain) of P o tt’s disease. The vertebral body 
became flattened, but the adjacent discs were never involved and regeneration 
always occurred. Fie thought it due to  a com bination of traum a and vascular 
changes causing transient localized osteom alacia analogous to  Perthes’ 
disease, though it is now usually ascribed to  a local manifestation of 
eosinophil g ranulom a19.

Sir William Ireland De Courcy Wheeler, of Dublin, wrote on bone-grafting 
as part of the conservative treatm ent of advanced cases of P o tt’s disease, 
indicating that it should be regarded as conservative in that it most favoured 
rapid recovery and rehabilitation. Spinal disease at that time was the 
com m onest form of skeletal tuberculosis and Wheeler built on the work of 
Albee, an  enthusiast, G irdlestone and others. He considered operation only 
an incident in treatm ent, though strongly indicated in paraplegia20,21.

G athorne Robert G irdlestone, of the W ingfield-M orris O rthopaedic H ospi
tal (later to  become the Nuffield O rthopaedic Centre), a brilliant, courageous 
and com passionate but not entirely unassum ing man, know n to the writer 
and considered by him as easily the outstanding orthopaedic surgeon of his 
time, contributed a paper on arthrodesis and other operations for tuberculosis 
of the hip. He warned that recurrence and deformity could occur after a 
good initial response, tha t sound healing was rare in adults, and that 
essentially the end-result should be either a freely mobile jo in t or one soundly 
ankylosed. In children, arthrodesis could be achieved by extra-articular 
fusion alone; but adults required radical excision, plus fusion, sometimes 
combined with osteotom y to correct deformity. He described the technical 
requirem ents of grafting, and how to operate with the patient on a frame. 
There was also a place for deliberate creation of a pseudarthrosis for severe 
secondary sepsis by wide excision of the femoral head and neck, with the 
wound left wide open (and this was also the basis of the famous Girdlestone 
pseudarthrosis for osteoarthritis of the hip.) Sometimes, only disarticulation 
could save the patient. All the same, G irdlestone revealed his underlying 
modesty, related to his profound religious beliefs, in his very last line, 
‘Arthrodesis is the achievement of osteoblasts.’

At this period, foot deformities due to poliomyelitis were very com m on 
and so were operations to  correct them. Here, N aughton D unn gave a 
masterly account of his triple arthrodesis. D unn, a former pupil of Robert 
Jones, did his main work at Birmingham, England, and in 1919 had described
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an operation he had used for some years for calcaneocavus, supplementing 
fusion with transfer of the peroneal and tibialis posterior tendons to  the 
Achilles tendon. In 1921 he reported its application to other types of paralytic 
deformity. He resected the m idtarsal and subtaloid jo in t surfaces and, and 
this is im portant, displaced the foot backwards. He had done 535 such 
operations during 1918-27, m ost of these were for paralysis; a very few for 
congenital talipes equinovarus. The patients walked in plaster after a m onth 
and remained in plaster for six months. This is a masterly statem ent of an 
essentially unchanged procedure.

A final paper, by E Laming Evans of the Royal N ational O rthopaedic 
Hospital, dealt with astragalectom y, with a fascinating historical review. This 
is considered in conjunction with other historical m aterial in the section on 
club foot (p. 503).
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CHAPTER 36

The Spanish Civil War
(1936-1939):

Trueta and the Closed 
Plaster Method

Advances in the treatm ent of com pound fractures have always been due to 
experience in war, and the essential is the treatm ent of the wound; that of 
the fracture is ancillary. By a lucky historical accident, Josep Trueta, of 
Barcelona, was brought to England shortly before the outbreak of W orld 
W ar II and there published his Treatment o f  W ar W ounds and  Fractures1 
which was to have a great influence on the larger conflict.

T rueta was generous to his predecessors; rightly so, since the idea was not 
original. The principle of enlarging wounds to release exudate, remove foreign 
bodies and provide drainage goes back at least as far as Celsus, and is 
described by Pare. It was confirmed in the Napoleonic W ars by Larrey2 and 
others, but dressings then were frequent and each redressing tore the fresh 
granulations and introduced secondary infection. In the Crim ean W ar, 
Pirogoff used sealed dressings which were changed infrequently and in the 
F ranco-Prussian W ar Oilier, of Lyon, also employed an ‘occlusive’ treat
m ent3. W innett O rr, of N ebraska, noted in 1918-19 tha t the wounds of 
American soldiers shipped home undisturbed in plaster were in surprisingly 
good condition and he made use of this observation in the treatm ent of 
chronic osteomyelitis. In civil life, O rr also treated m any infected fractures 
and settled his indecision about w hether to  treat the fracture or the infection 
by using a plaster cast including the adjacent join ts and covering the wound, 
noting the im portance of rest for the soft tissues as well as for the bones; 
and he always insisted on the im portance of securing free drainage before 
enclosing the wound. However, insofar as his principle was accepted, it was 
mainly in relation to  chronic osteomyelitis and it did no t much affect the 
general run of fracture m anagem ent4^9.

Plaster (as ‘poured’ plaster) had been used for com pound fractures as far 
back as around 1000 AD by the Arabs in the Persian Gulf; and the idea of 
putting an injured limb into a ‘fracture box’ or ‘bran box’ and leaving it 
alone was no t unknow n in the rem ote rural parts of the United States in 
the 19th century. Some G erm an surgeons, such as Schede10, used casts in 
W orld W ar I, but these were windowed casts. Even Hippocrates had 
castigated the practice of exposing splinted wounds in com pound fractures,
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rather than covering and mildly compressing them (p. 36), but the lesson 
always seems to have to be relearnt. W hen the present writer worked in a 
Zimbabwe hospital during the civil war in 1980, he found scores of com pound 
fractures of the tibia (mainly in civilians injured by land-mines) being treated 
in windowed casts, their wounds stubbornly refusing to heal until the 
windows were closed and the patients sent home for a few weeks.

Surgeons had to see the results of closed treatm ent to believe them. Trueta 
refers to  the British Sir Joseph Gamgee, who wrote a book in 1853 On the 
Advantages o f the Starched Apparatus in the Treatment o f Fractures and 
Diseases o f the Joints, which m ust have been influenced by the work of 
Baron Seutin in Belgium (p. 313). Gamgee m entions the case of a French 
soldier wounded in Russia in the Grande Armee of 1812 who arrived back 
in France with the original splintage and dressing undisturbed and the 
wound healthy and healing. He stressed the im portance of im m obilization 
and pressure on the soft parts (the pressure one would apply to a lady’s 
hand)11,12. But even though the im portance of im m obilization was stressed 
by Robert Jones and others in W orld W ar I, the wound was usually exposed 
and given frequent antiseptic dressings.

T rueta’s results showed that, both in soldiers and civilians, oedema and 
stagnation were caused by windows, that the rest and pressure of an 
unwindowed cast inhibited infection and encouraged granulation -  N ature’s 
first line of defence -  and that patients could be mobilized even in a hip 
spica and discharged from hospital. This was very useful in a m odern war 
for both soldiers and civilians, especially when circumstances dem anded their 
transfer. For the shoulder and hum erus he used a thoracobrachial cast, 
sometimes com bined with traction, for hip and  femoral fractures a spica 
applied in traction.

The closed plaster m ethod had a great im pact on British practice in W orld 
W ar II , especially where, as in the Desert campaigns, the injured had to be 
transported over long distances. But, as time passed, and logistics allowed, 
many or most of the cases that would have been so treated or had been 
initially so treated were m anaged by delayed suture or skin-grafting, so 
saving much time and rehabilitation. Nevertheless, one might -  and still 
may -  always have to fall back on the closed method, which has one supreme 
advantage, that it is safe.
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CHAPTER 37

World War II

‘At the beginning of the Second W orld W ar, G reat Britain was in the 
fortunate position of still having available the orthopaedic surgeons who 
had laid the foundation of the work during the previous W orld W ar. They 
not only had vast experience over these cases but had been able to watch 
and evaluate their results over the years. It was possible, therefore, to  lay 
down early in the war detailed inform ation concerning diagnosis and 
treatm ent for the inform ation of the younger generation.’

These remarks, taken from the official New Zealand H istory of the Second 
W orld W ar1, have an obvious and general truth. But they were over
sanguine, since m any of the lessons had been forgotten, or only half-learned, 
the conditions of the war were very different, weapons far more destructive 
and entirely new forms of treatm ent available. And they do not allow for 
the fact that, in certain fields -  and it is ironic tha t nerve injury, to which 
this quotation  actually refers, was one of these -  the first world war had 
constituted an experim ent that was still unsolved by the Armistice, and that 
the second world war was to take a stage nearer solution. They ignore the 
changes necessitated when a war of movement replaced a war of position. 
W hat treatm ent was used between 1939 and 1945 depended largely on 
circumstances: whether or not the front was stationary, the nature of the 
terrain, the ease of transport.

It is also ironic that, after prim ary suture had at least begun to be 
established on the British F ront in the later stages of W orld W ar I, the 
official British history of the second world w ar2 states that, while the newer 
generation of surgeons had to relearn the folly of antiseptics, they often had 
to  relearn the folly of prim ary suture, ignoring the rem arkable contributions 
of transfusion, anaesthesia and chem otherapy; but the rem ark has this 
justification, that once a wound was closed it was essential for the same 
surgeon to be able to  watch his patient for the next 7-10 days, and troop 
movements and transport problem s very often m ade this impossible.

W ound treatm ent was widely influenced by the T rueta closed plaster 
method; but this was by no means universally know n or its principles 
understood, and its incorrect use could and did lead to disasters. These were 
invited by applying an unsplit and unpadded plaster over an unexcised
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wound; but the advantages of plaster in splintage and transport made it very 
attractive and, properly used, it could be followed by delayed suture or skin- 
grafting at the base. The m ore so since it became apparent, as the war 
advanced, that far quicker recovery could be obtained by early closure than 
by persisting with closed plaster as the definitive treatm ent throughout, as 
Trueta had done, or had had to do. It was often used with topical 
sulphonam ides, though these were more valuable systemically. Ultimately, 
with the advent of pencillin, chem otherapy became so dram atically effective 
that it became necessary to rem ind surgeons that antibiotics did not and could 
not replace excision of damaged tissue. The heyday of the sulphonam ides in 
the British Army was in the M iddle East, especially for systemic infection; 
its use with a field dressing was m ore a m atter of morale. Penicillin was 
nontoxic and had a wider spectrum of action, but was not then available in 
oral form.

In general (this is w ritten mainly from the Anglo-American viewpoint), the 
rules for prim ary closure had become rather puritan: not later than 6 -8  
hours after wounding, less if muscle dam age were severe, an extension 
allowed for facial wounds. W hether simple bullet wounds should be excised 
or just sutured was a question with various answers, and still is, though the 
havoc wrought by new high velocity weapons favours exploration. A new 
factor was the phosphorus contam ination of incendiary or tracer bullet 
wounds, requiring wide exposure and irrigation with sodium bicarbonate 
and 1 per cent copper sulphate. The crucial factors were the intervals between 
w ounding and prim ary surgery and between prim ary and secondary surgery, 
though replacement of lost fluid, protein and electrolytes with blood, plasma 
or am inoacid transfusion, even at the front itself, tended to allow greater 
licence. One problem  was the greater destructive power of missiles since 
1918. Blast, often fatal, was common; it had been noticed, but not understood, 
in W orld W ar I. There was the crush syndrome, especially in civilian air
raid casualties. Vehicles, both on land and in the air, were much faster and 
more lethal, and, like parachuting, caused multiple injuries rather than a 
single impact lesion.

The m ain features of first aid were speed, splintage, warm covering under 
as well as over the body, fluid, morphine; tourniquets were discouraged. The 
prim ary surgery involved cleaning skin and wound with a mild agent like 
cetyl-tetra-am m onium  brom ide (CTAB), excision (minimal for the skin), 
haemostasis with minimal catgut (which had been recognised as prom oting 
tissue oedema and sometimes turning the scale to  sepsis), preservation of 
even loose bone fragments as the scaffolding for future repair, and no (or 
not much) internal fixation of fractures. D rainage was by a light dry gauze 
pack and im m obilization by closed plaster, with rest and elevation for a 
week or ten days. It was found that joints resisted infection longer than 
com pound fractures, and tha t excision and closure were practicable after 
longer delays, or at any rate closure of the capsule, even if severe damage to 
the articular surfaces eventually required arthrodesis or arthroplasty. It was 
also noted tha t extensive muscle damage could liberate m aterials causing 
severe shock, and sometimes made early am putation essential.

F or infected wounds of over 24 hours' duration, it was accepted that
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incision, not excision, was proper; but it may be noted here that m ore recent 
military experience, in Cyprus, the M iddle East and Vietnam, has suggested 
that the wound seen late should be treated by exactly the same excision as 
a fresh wound.

Plaster casts for forearm  or lower leg injuries enclosing the join ts above 
and below the wound caused few problems, provided only that they were 
padded and immediately split; otherwise, gangrene was always a potential 
tragedy. A classical shoulder abduction spica for upper arm  injuries was too 
obtrusive when space was limited and was replaced by a thoraco-brachial 
cast with the limb at the side. A full hip spica was similarly impracticable; 
there was often not enough water o r plaster or a traction table and, if applied, 
the patients suffered agonies in transport; so the A ustralian ‘T obruk’ splint 
was widely used -  skin traction in a Thom as splint encased in a plaster 
cylinder. By the end of the war, the usual practice of the British was closed 
plasters for m ajor soft tissue wounds, with or w ithout fractures; but in the 
American Army the directive was to treat fractures of the long bones by 
skeletal traction, so tha t many of these cases could no t easily be in plaster.

The overall treatm ent objective a t this time, as far as Britain and American 
were concerned, was delayed prim ary or early secondary suture; and, 
although penicillin proved a great help3, this could be achieved simply by 
prom pt and efficient surgery. Indeed, penicillin, like the C arre l-D ak in  
irrigation of the first war, may have been given credit unduly for the results 
of improved surgery.

As regards rehabilitation, this was now right in the forefront and there 
was a rapid expansion of all aspects of orthopaedic surgery. The principle 
of segregation, mainly at the base, was observed, notably in the Royal Air 
Force, where there were teams of orthopaedic specialists and their assistants, 
secretaries, radiographers, plaster technicians, remedial gymnasts, occu
pational therapists, photographers, orthopaedic theatre nurses, combined 
with early discharge to  energetic specialized rehabilitation centres, a system 
that has endured in postw ar civilian life.

The mass of large chronically infected wounds with com pound fractures 
that had so often characterized the base hospitals of the first world w ar was 
not seen in the west in W orld W ar II, though they were still com m on in 
Russia and the guerilla campaigns of eastern Europe and in the far east. 
They were handled gently, not injured further with antiseptics, the closed 
plaster m ethod was com m on and, if skeletal traction were used, it was often 
incorporated. It was recognized that distraction led to nonunion and must 
be avoided. Sequestrectomy was done early, except for whole-shaft sequestra 
of the femur or tibia, where the development of an involucrum  was awaited. 
Established jo in t infection was managed by incision, drainage, im m obilization 
and chem otherapy, not by the wide articular excision still sometimes practised 
in Europe and Russia.

G as gangrene was now less common, and its m ortality reduced to around 
10 per cent. It was not reliably to  be diagnosed from air felt in the tissues, 
o r seen in the X-rays, or from the odour, and some limbs were removed 
unnecessarily for what was only anaerobic cellulitis of subcutaneous areolar 
tissue. The typical features were severe toxaem ia with peripheral vascular
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collapse within 48 hours of wounding, i.e. the diagnosis was to be made on 
clinical and not bacteriological grounds, from exam ination of the whole 
patient and the pulse-chart, even w ithout opening up a plaster to inspect the 
wound. Tetanus was also rare by now and so was secondary haem orrhage. 
But wounds were com plicated by burns far m ore than in W orld W ar I and 
fat embolism seems to  have been com m oner, though it may simply have 
often been missed in the earlier conflict -  it was not a m atter of much 
discussion even shortly before 19414.

A m putations5 were done far less often than  in the first world war, and 
usually only for gangrene, severe muscle toxaem ia and loss of blood supply; 
irremediable devascularization, no t bone or soft tissue damage, however 
extensive, was the only absolute indication. It was not inevitable for gas 
gangrene, except for the massive spreading form; but it might be required 
for less severe injuries when transport to the base was unreliable. Prostheses 
were now far better. The work of the British M inistry of Pensions in and 
after W orld W ar I had stabilized the mode and site of am putations. Long 
end-bearing stum ps were now abandoned for a standard  five and a half inch 
below-knee stump, a thigh stum p eleven inches from the tip of the trochanter, 
a seven inch forearm  stum p and an eight inch upper arm  stum p (measured 
from the tip of the acrom ion) wherever possible. There was still a place for 
Syme’s am putation, and it was sometimes desirable to conserve part of the 
foot, provided it rem ained plantigrade or could be made so.

However, British Army Medical D irectorate orders were to conserve all 
possible tissue in cases treated in the front line and advanced clearing 
stations, and to leave definitive am putations to  the base hospitals; if 
am putation had to be done forward to save life, it m ust be at the lowest 
possible level and not at the optim al sites listed above, and this allowed 
revision if necessary. This was for fear of sepsis ruining an  unwise definitive 
am putation; so low-level ablation with flaps left open was done forward by 
the British, or a guillotine by the Americans. The flaps were transverse and 
included the fascia but no muscle, the nerves simply sharply divided w ithout 
crushing or injection; under these conditions, drainage was unnecessary; 
definitive secondary closure, not necessarily requiring further removal of 
bone, was done under more relaxed conditions. However, with chemotherapy, 
these provisional stumps often healed well and were then too long, so that 
it was advised they be done not less than three inches above the joint. Later 
still, the forward prim ary am putation  was often deliberately done at the site 
of election and there was no provisional am putation at all. In any definitive 
am putation, haem ostasis was very im portant, for haem orrhage could ruin a 
procedure and lose a knee-joint.

The problem  of the painful stum p was little better than  in W orld W ar I. 
The Americans tried embedding the neurom ata in bone and there was some 
(unreliable) help from sympathectomy. Painful phantom s were com m oner in 
arm  than in leg am putations.

The initial British assum ptions were that the life of an end-bearing stump 
was limited, that the best artificial limbs required observance of the optim al 
sites of election listed above, and that nonseptic stum ps were better than 
septic. Only this last point is beyond debate. Thus, for end-bearing, the
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British experience in the first w ar was against the Syme and G ritti-S tokes 
stumps, while the Americans and C anadians favoured both. By the end of 
W orld W ar II, it became widely accepted that the Syme was better than a 
below-knee stump, especially for bilateral amputees, in the hands of a good 
surgeon and if sound prim ary healing were ensured. The argum ent for short 
stumps was that they were easier to fit, provided they remained in the socket 
of the prosthesis and retained the insertions of the controlling muscles; 
shortly before his death, W atson-Jones was urging tha t even an inch of tibia 
was worth preserving. The only m ajor change in British practice was a trend 
to through-w rist in place of forearm  am putation, retaining rotation.

In limb-fitting, the im portant factors were preparatory  psychological and 
physical rehabilitation, stum p exercises and am putation at the sites of 
election. In the thigh, it was initially felt that ischial bearing remained 
essential, and, in the arm, stum p control from the shoulder. Shoulder control 
fell from 53 per cent in W orld W ar I to 15.5 per cent in W orld W ar II, with 
a move to suction sockets w ithout any shoulder suspension at all. In the 
lower limb, through-knee am putations could be accom m odated, but w ithout 
room for a knee-joint mechanism. W ith the below-knee stump, weight
bearing was partly tibial, partly at the thigh; ischial bearing was used only 
if there was a risk of breakdown. Even very short stum ps of one to one and 
three-quarter inches could be fitted with polycentric joints, and the kneeling 
position of the past abandoned. Even very short thigh stumps could be given 
an above-knee type of limb, much better than a tilting-table limb. Thigh 
sockets w ithout pelvic bands or much or any ischial bearing began to appear. 
The m odern fitting for the Syme was with m ost or all of the weight-bearing 
at the tibial condyles, however.

The cineplastic procedures originally envisaged by Vanghetti in Italy 
before the first w ar and adopted in that conflict still remained popular in 
G erm any and, to a limited extent, in the USA6, but not in Britain or France. 
The K rukenberg forearm  procedure was done quite often in G erm any and 
Russia in the second world war, possibly because of the lack of prostheses7.

The various services tended to suffer different types of injury. Thus, air 
crashes gave rise to multiple injuries, often associated with burns. Pilots 
could sustain fractures of the talus, due to forcible dorsiflexion of the ankle, 
often com pound, with the bone rotated  or extruded, later often necrotic. If 
the bone were totally lost, the best results were from tibio-calcaneal fusion.

Parachuting injuries8-10 occurred mainly on landing and were mainly 
ankle injuries and concussion, also knee and shoulder injuries. Fractures 
formed only 8.5 per cent of all parachute injuries in the U K , where landing 
was with the feet together; in the USA, where landing was with the feet apart, 
there fractures were 19 per cent of injuries until the British m ethod was 
adopted.

Spinal fractures in airforce personnel could be limited by reducing flexion 
strains with a harness for the shoulders and  upper spine as well as the 
waist, and by seating passengers facing backwards. They were reduced 
by hyperextension and held in plaster jackets, and early and energetic 
rehabilitation sometimes even led to men returning to flying duties wearing 
plaster jackets. Cord injuries were transferred to special centres. The
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prolapsed intervertebral disc, recognized by M ixter and Barr in Boston in 
1934, was now related to wartim e injuries; but diagnosis by air or lipiodol 
m yelography, and treatm ent, whether operative or conservative, returned 
only 50 per cent of such cases to duty.

Ankylosing spondylitis was surprisingly com m on in the services and only 
irradiation, now frowned upon, enabled many to resume duty. Of course, 
m any servicemen sustained ordinary types of orthopaedic disability and 
there was a definite place for elective orthopaedic surgery in service hospitals, 
provided such treatm ent gave a reasonable prospect of return to duty (and, 
very often, even if no such hope existed). Thus, recurrent dislocation of the 
shoulder was common, and best m anaged by the P u tti-P latt or Bankart 
procedures. F or the fractured scaphoid, operation was avoided except to 
excise a dead proximal fragment or to fuse the wrist. Tendon surgery and 
treatm ent for fracture-dislocation of the hip gave excellent functional results, 
com patible in many cases with some form of duty. Internal derangem ent of 
the knee, and consequent meniscectomy, was very com m on and treated on 
civilian lines but with m ore emphasis on rehabilitation.

Such intensive rehabilitation was extended to orthopaedic patients in 
civilian hospitals in the wartime Emergency Medical Service in Britain, with 
instructors and group exercises, often in the open air, resisted and assisted 
gymnasium exercises and occupational therapy.

C ertain service injuries had a poor prognosis: os calcis fractures in navy 
personnel due to  upthrust from the deck when torpedoed, or in foot-soldiers 
injured by land-mines; tibial fractures, very com m on in despatch-riders; and 
femoral fractures m ore often than not led to invaliding.

Some interesting notes on the G erm an military medical establishment 
were published in W ashington in 196511, based on American findings. W hat 
the Americans found -  bearing in mind that they were advancing against a 
defeated and retreating enemy in the closing stages of the war -  was a flexible 
system of hospitalization favouring the lightly w ounded at the expense of 
more serious cases. (Penetrating abdom inal injuries were liable to be treated 
as Spritzefalle -  syringe cases -  with lethal or near-lethal injections of 
morphine.) There was little care for asepsis, cross-infection in ward rounds 
and dressings was com m on and wound infection taken for granted. Form al 
excision of fresh wounds was rarely done, merely decompression incision, 
drainage, dressing and splintage, perhaps because of the enorm ous numbers 
of casualties and the very rapid  advances and retreats.

Transfusion services were very poor com pared with those of the US or 
U K, there were no blood-banks, and the blood that was given rarely exceeded 
200-300 ml and never m ore than a litre. N o blood, plasma or blood 
substitutes, apart from Periston, were available at field hospitals, and no 
penicillin, though sulphonam ides were used. Also, the medical officers were 
of poor quality, with little liaison or continuity; but it was a medical 
organization predicated on a successful blitzkrieg, not on a long draw n out 
war. The policy was not to operate at all for apparently clean through-and- 
through wounds. C om pound fractures of the femur were treated in field and 
general hospitals with K irschner wire skeletal traction, possibly incorporated 
in plaster or a wire frame. Some simple and com pound femoral fractures
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were m anaged in a walking hip spica, a la Trueta, but only a t a late stage. 
There was a vogue for the new Kiintscher m edullary nailing in the hands of 
a few surgeons (though it was not encouraged from above), mainly for mid- 
femoral fractures, but with some osteomyelitis and some deaths from shock 
or fat embolism (see p. 208).

A nother American source states, ‘W hen the 217th (US) General H ospital 
took over the Hdpital de la Pitie in Paris in late August— September 1944, 
it was filled to capacity with G erm an wounded. The incoming staff were 
impressed with the lack of cleanliness, paper bandages, K ram er wire and 
metal trough splints instead of traction, the over-generous use of m orphine 
and the high incidence of osteomyelitis and am putees12. But, as we have 
said, these Allied encounters were with the medical services of a defeated 
army.

SPINAL CORD INJURIES

The history of these injuries in W orld W ar I had been depressing, with an 
early m ortality of over 50 per cent and a three-year death-rate of 80 per 
cent, while those who had not been lucky enough to die were left as 
institutional wrecks. In  England, in W orld W ar II, the decision was to 
segregate these patients in special hospitals, of which Stoke M andeville, now 
world-famous, was the earliest and largest.

In prim ary care, careful movement from the site of injury was im portant, 
the patient turned on his back as a unit (though some advocated the prone 
position); there m ust be no flexion or extension, risking turning a partial 
into a complete cord lesion. The stress was on transfusion, rapid evacuation, 
if possible by air, m aintenance of nutritional status, by intravenous methods 
if necessary, less early operative interference, chem otherapy, suprapubic 
cystotom y if required. O n this basis, the overall death-rate in 351 cord 
injuries fell to around 7 per cent if we exclude unrelated conditions, and this 
vast im provem ent was paralleled elsewhere in the West. Thus, the C anadian 
figure was 7.8 per cen t13, and the Americans gave even lower figures of under 
4 per cent.14. I t should be noted, however, that all statistics are dubious. The 
m ain causes of death were urinary infection, bedsores, or both. It was not 
noted that, in aviators, the pilot’s harness had transferred the site of injury 
from the dorsolum bar junction to  the upper dorsal or cervical region.

The director of Stoke M andeville, Ludwig G uttm ann, a refugee from Nazi 
G erm any, later knighted, stressed a conservative approach. Even cautious 
m anipulation could produce or exacerbate the cord damage, while the open 
reduction advocated by som e15,16 in the early stages of the w ar found no 
place. Better was the nonoperative reduction of dorsolum bar spinal injuries 
by gradual hyperextension and of cervical displacements by skull trac tio n 17. 
Certainly, im m ediate operation was indicated for com pound injuries: debride
ment, dural closure and antibiotics; also, possibly, for cauda equina injuries, 
to free and straighten the roots, but there seem to be no data on successful 
root suture a t this level. The British view was that there was no place at all 
for operation in closed lesions with complete paraplegia, and not in partial
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paraplegia unless a progressive subdural haem atom a was worsening the 
picture, or if the X-ray was norm al but there was a m anom etric block.

As for late operations, laminectomy was useless in complete lesions and 
of dubious value for incomplete ones18; but it was, o r m ight be, indicated 
for incomplete lesions where the neurologic status was deteriorating due to 
adhesions, callus, chronic meningitis or osteomyelitis.

It was found that plaster beds or jackets were detrim ental and produced 
renal stasis and infection, sores, fixed deformities and muscle wasting. Very 
careful, regular, frequent turning was the answer, so a high staff/patient ratio 
was essential. Spasms were best treated by preventing distension of the 
bladder and rectum, resting the limbs in the correct position and passive 
movements. The intrathecal injection of prostigmine and other drugs was of 
doubtful value. Useful procedures included ob tu ra to r neurectom y and achilles 
tendon elongation, possibly tenotom y of the tibialis posterior and long toe 
flexors or inner hamstrings. Anterior or posterior root section proved 
unsuccessful, weakened the back and im paired sexual activity. But there did 
seem to be a place for intrathecal alcohol19,20. The best treatm ent for pain 
was to reduce or abolish drugs by early m obilization and rehabilitation.

For the bladder, no intervention was advised for the first 24 hours, after 
which m anual expression or possibly suprapubic aspiration were used. After 
24-48 hours a sterile catheter was inserted, at first interm ittently, later 
indwelling, and then interm ittently again as autom aticity developed. A 
suprapubic cystotom y always led to ascending urinary tract infection, and 
therefore G uttm ann denied that this was the m ethod of choice as advocated 
by some21'22. If it were done, it should be by high open operation or with 
a trocar and cannula; stones were to be prevented by irrigation, antibiotics 
and postural change.

Bedsores were to be at all costs prevented by the turning regime, great 
care of bed surfaces, m aintenance of protein nutrition, judicious use of the 
prone position. If they did develop, early slough excision and plastic repair 
were called for.

In general, it was necesary to prevent contractures by physiotherapy, to 
stim ulate the muscles electrically, to over-develop the shoulder girdle and 
upper limb muscles by exercises and sports such as archery, to encourage 
walking in long light calipers (even though the m ajority of patients eventually 
settled for a wheelchair) and to provide interesting and rem unerative work.

PERIPHERAL NERVE INJURIES

This, with spinal cord injuries, was the problem  still awaiting a solution at 
the end of the first world w ar23, and in the U K  there were plans for a special 
organization for treatm ent and research in the new conflict, plans associated 
particularly with the nam e of H erbert Seddon (p. 154). Little was really 
learned about their m anagem ent in the first war; they had never been 
properly docum ented or followed up.

Some half-dozen centres were set up in Britain, with records systematized 
on a basis agreed with the M edical Research Council. The newer techniques
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now available included regular electrical stim ulation of paralysed muscles 
during the period of denervation, electrical testing of nerve function, 
electromyography, sweat tests and fibrinogen cement for suture. It was 
generally felt that the best treatm ent was by the earliest possible secondary 
suture, at 3 -4  weeks at soonest, with prelim inary healing of wounds and 
fractures; prim ary suture was rarely indicated. End-to-end suture remained 
the ideal, but if gaps were above a certain critical size, specific for each nerve, 
such that they could be closed only by acute flexion of adjacent joints, 
this m eant that later extension led to traction dam age precluding useful 
recovery24,25. End suture could often be secured by various devices: really 
lengthy exposure and nerve freeing and stripping of branches, transposition, 
bone shortening (in the arm). Results were better with distal unmixed nerves, 
and with the radial rather than  the median. Recovery of the intrinsic muscle 
power and discrim inatory sensation in the hand was usually poor. The sciatic 
nerve as such recovered poorly, and the tibial branch gave better results 
than the peroneal.

N o operations were of any use for future guidance unless their results 
were carefully assessed numerically as far as possible. There had to be 
uniform charting of m otor power, sensation and electrical reactions, with a 
minimum of five years’ follow-up. The M edical Research Council grading of 
muscle power from 0 to 5 was invaluable (0 =  total paralysis; 1 =  a 
flicker; 2 =  movem ent with gravity eliminated; 3 =  movement against gravity; 
4 =  movement against gravity +  resistance; 5 =  full norm al power) and was 
later used for poliomyelitis worldwide. Sensory exam ination was m ade better 
with von Frey hairs than  cottonw ool, with compasses for two-point sensation 
and with a needle for pain. The alizarin sweat-test was described by G uttm ann 
and G uttm ann. Electrical tests stressed the im portance of strength-duration 
curves rather than  simple galvanic and faradic testing. The electromyogram 
was developed by Weddell and others at Oxford. All these, taken together, 
gave a precise estimate of the state of the injured nerve.

Seddon m ade a classification of nerve injuries which was and remains 
fundamental: neurotmesis (anatomic division of the whole nerve), axonotmesis 
(the fibres dam aged within an intact sheath) and neurapraxia (the ‘stunned’ 
nerve, a benign and mainly m otor lesion).

M aintenance of jo in t mobility and prevention of oedema during the 
waiting period before operation were vital, especially if there were delays in 
transit to the centre. There m ust be a full passive range of movement at least 
once daily, as even a paralysed muscle can contract; splintage need not be 
in the fully relaxed position but near the neutral; the muscles should be 
galvanized regularly, especially those of the hand.

Even when there was a clean incised wound, early secondary repair was 
thought better than primary, where the nerve suture would end tied up in 
the general scar; it was best to  tack the ends together with an identifiable 
suture and close the wound and repair the nerve after a few weeks, when 
the extent of intraneural fibrosis would have become visible (or palpable), 
the epineurium thickened enough to hold sutures safely, and wide mobiliz
ation safe from risk of sepsis would be possible. The official policy was to 
explore every case with complete conductivity loss, even though, in half of
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all war nerve injuries, the nerve was not divided, for as there was an even 
chance that repair would be required the best prospect for complete paralysis 
was to  look and see rather than wait and see. The main problem in judgment 
was what to  do if the nerve were found in continuity. It might be only an 
axonotmesis, which would recover spontaneously. If there were a fusiform 
indurated neurom a, trial incision of the dam aged segment usually revealed 
that the dam age was worse than expected; and if the scar exceeded half an 
inch, it was best to resect and suture. The great technical problem  was closure 
of gaps. The critical lengths of gaps, above which closure by flexion of 
adjacent jo in ts inevitably led to later traction dam age were established by 
Highet and others: about seven cm for the m edian and radial, six cm for the 
ulnar, and so on. Alternatively, if suture required jo in t flexion exceeding 9 0 - 
100°, failure was almost certain. In such cases, cable grafts were very useful; 
they had to  be autogenous and were needed in some 8 -9  per cent of cases 
and the results were as good as those of suture in about 38 per cent of cases. 
F o r larger and longer grafts, a nerve pedicle ensured a better blood supply, 
but closure of really large gaps was the greatest problem, and often insoluble. 
Allogenous grafting was a total failure. New suture m aterials were devised -  
hum an hair, fibrin plasma clot. I find no records of use of the operating 
microscope or of bundle suture during W orld W ar II (see p. 564).

The follow-up showed that low repairs were better than higher; gave the 
critical gaps as stated; and laid down the period of critical delay, after which 
little o r no recovery was to  be expected even from a good operation: nine 
m onths for m otor power in interm ediate and high median lesions.

Seddon summed up, ‘Provided the interval between injury and operation 
does not exceed a year, and that end-to-end suture is not employed where 
the gap in a nerve is m ore than seven cm, a worthwhile result is obtained 
in most cases of radial, median and internal popliteal nerve injury.’ Repair 
of the lateral popliteal or of the ulnar proxim al to the elbow was hardly 
w orth attem pting. W ork by J Z Young showed that a nerve’s intrinsic 
circulation was adequate even with extensive longitudinal mobilization; but 
regional ischaemia, as with V olkm ann’s contracture, produced very severe 
vascular im pairm ent. He confirmed that allografts were a to tal failure, while 
heterografts fixed in alcohol or formaldehyde produced violent reactions; 
they had been used by the French in W orld W ar I with poor results and 
were therefore not used by the Allies in the second war.

The New Zealand official medical history of W orld W ar I I 1 relates largely 
to the campaigns in the W estern Desert and Italy. The basic lines of prim ary 
wound treatm ent was as for the British and, after Alamein, had to  be 
predicated on rapid movement of the front line. Closed plaster, or plaster 
plus a Thom as splint or K ram er wire splint, with sulphonam ides locally and 
systematically until the advent of penicillin in 1943 were routine. If plasters 
were not split before transfer to the rear, blood supply could be endangered 
and, in any case, wounds so treated stank and there was long healing, wasting 
and loss of function, often a secondary (pyocaneus) infection. Therefore, 
delayed prim ary or at least early secondary suture was desirable. There was 
also some diphtheria infection of desert wounds, with severe toxaemia.

The New Zealanders found ward cross-infection a problem; the only real
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safeguard was closure, but after delay skin-grafting tended to  replace 
secondary closure. Prim ary suture, and prim ary am putation at the site of 
election, were attem pted but were unsatisfactory under conditions of mobile 
warfare; but there was some success when these were repeated in the later 
stages of the war, when done forward with little delay and not much pressure 
of work, provided the patients were retained for observation. It was always 
possible to  do an immediate am putation at the site of election, using flaps 
left open for delayed prim ary suture.

The Australian h istory26 states that, at the onset of the second world war, 
military surgery was little advanced beyond that of 1918. Essentially, the 
army surgeon of 1939 was situated much like his predecessor of 1918 as 
regards wound treatm ent: by excision, as advocated in the N apoleonic W ars 
and by M illigan -  against opposition -  in W orld W ar I, with delayed prim ary 
suture the best outcome, secondary closure the least satisfactory, initial 
prim ary suture m ore an unattainable ideal.

The outcom e was, that although advocated by some, prim ary suture was 
officially and strictly forbidden in the field, except for injuries of the skull, 
chest, abdom en, large superficial joints, face and jaw. T reatm ent was by 
gauze pack and plaster, if it was possible to keep the patient for 24 hours to 
check for constriction and bleeding; or a plaster could be used for purposes 
of transport only, and the wound then inspected, fractures reduced and a 
new cast applied. Sulphonam ides were given systemically with a large loading 
dose, using fluids and alkalis to safeguard the kidneys and watching the 
blood-count. In  severe wounds, it was necessary to  com bat protein loss and 
vitamin deficiency.

American experience is set out in great detail in the official surveys of the 
Medical D epartm ent of the United States Army under the direction of the 
Surgeon G eneral11. O f the 381 350 men wounded in action in Europe, two 
thirds had injuries of the limbs. These were efficiently m anaged because:

(1) There was careful assignment of the relatively few orthopaedic 
surgeons.

(2) M any medical officers and technicians were trained in basic military 
orthopaedic surgery in overseas posts.

(3) There was prom pt publication and distribution of uniform com bat- 
tested methods, not always identical with those of civilian life 
(contrasted with an alm ost total lack of dissem ination of inform ation 
in the first world war).

(4) There was continuous supervision, not only of patients, but also of 
those treating them and, m ost im portant, specialization.

(5) O rthopaedic surgery was a recognized speciality with an overall 
E uropean Theater consultant to  supervise training and visit hospitals 
and other installations, some of which had no trained orthopaedic 
staff, and to disseminate directives and prom ote clinical investigations 
in the field. N ot all individual field armies in Europe had their own 
orthopaedic consultants; where these existed, as in N orth  Army, 
they were concentrated in the evacuation hospitals with a striking 
im provem ent in management. Finally,
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(6) There was segregation of cases.

243 fully or partly trained orthopaedic surgeons and other medical officers 
trained in orthopaedic work in post cared for a maxim um  troop  strength of 
3 065 505 men and treated about 250 000 hospitalized patients plus prisoners 
of war and outpatients between 1st February 1942 and 8th M ay 1945. An 
orthopaedic surgeon was not norm ally regarded as necessary in a field 
hospital, and qualified orthopaedists were not so used in the European 
Theater. W ound excision forward was done by trained general (and even 
ENT) surgeons; an orthopaedic surgeon was m ost usefully assigned to an 
evacuation hospital to  supervise o ther surgeons’ work, and m ost were 
assigned to general and base hospitals.

It was not the responsibility of forward units to obtain anatom ic reduction 
of fractures, but to secure early evacuation in com fort and  safety. N o internal 
fixation of any kind was allowed; the aim was to treat m ost long bone 
fractures by skeletal traction. External fixators of the Roger Anderson type 
were rarely used; they were in fact forbidden and the appliances confiscated! 
Steinmann pins incorporated in casts were also frowned on. All plasters had 
to be padded, all circular casts split; except for transport, closed plaster as 
definitive treatm ent was abandoned in favour of adequate early excision and 
delayed prim ary suture or grafting. However, as stated earlier, in special 
circumstances, as in Army Air Force personnel stationed in England, living 
in clean conditions and wounded at high altitudes, excision and immediate 
closure gave uninfected prim ary healing in 90 per cent of cases, whether 
supplem entary chem otherapy or antibiotics were given or not. These results 
were not considered applicable to troops on the ground.

However, delayed prim ary closure was not sm oothly and universally 
accepted. M any surgeons in Europe clung to repeated changes of closed 
plaster with healing by granulation until the facts told. Poor initial excision 
forward m eant repeat debridem ent or drainage at the base. Paradoxically, 
therefore, the m ost radical forward excision was really the m ost conservative 
treatm ent: debridem ent by a longitudinal incision through the wound (if 
possible), excision to  bleeding tissue, wide opening of the fascia, removal of 
foreign bodies, conservation of skin and bone, haemostasis, one wire stitch 
to approxim ate a nerve, the wound irrigated and drained, if necessary, by a 
separate stab (especially in the thigh and buttock), followed by a fine-mesh 
gauze pack w ithout vaseline, a pressure dressing and a split padded plaster 
cast for transport only w ithout concern for anatom ic reduction and penicillin 
when available. In the European Theater there was a very definite preference 
for the hip spica over the T obruk splint. At the base, the essence of treatm ent 
for com pound fractures was skeletal traction.

A m putation was indicated for:

(1) Irretrievable shattering.
(2) D estruction of the m ain artery (vascular repair was very time- 

consuming and endangered the treatm ent of other wounded and 
rarely worked; there were repeated reports of total lack of success 
after repair of the popliteal artery, exactly echoing the experience of 
W orld W ar I).
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(3) G as gangrene if spreading and toxaemic, but not for the localized 
or segmental variety.

Originally, both the guillotine and circular m ethods were authorized; but 
by 1945, the guillotine was discarded and the circular m ethod m andatory, 
w ithout prim ary closure and with skin traction.
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CHAPTER 38

Some Subsequent Conflicts

KOREA

Delayed prim ary wound closure remained the preferred wound trea tm en t1. 
However, there was a great leap forward in the treatm ent of arterial injuries. 
Com petent authorities in W orld W ar II had found tha t simple ligature gave 
an am putation rate of 48.9 per cent, but that this was reduced to  35.8 per 
cent by arterial su ture2. Ligature in K orea gave a very similar am putation 
rate of 48.9 per cent, but in this theatre the figure now fell to 13 per cent 
with repair by su ture2. Reconstruction therefore became the treatm ent of 
choice for arterial injuries and these ceased to be a m ajor indication for 
am putation. Although repair was sometimes possible by lateral suture, patch 
arterioplasty or (less commonly) end-to-end suture, it was effected mostly by 
vein-grafting. It was clear that repair gave far better results than  ligature.

This lesson was applied to  the Yom Kippur War of 1973 by the Israelis3. 
Here, it was found im portant also to repair the m ajor veins, as impaired 
venous return could vitiate a successful arterial repair. (This had been 
advocated even in W orld W ar I by some and keenly disputed by those, like 
M akins, who believed that the prognosis for the limb was im proved by tying 
the veins.) It was also found that extensive fasciotomy and hyperbaric oxygen 
were valuable adjuncts.

VIETNAM

By this time, it could be stated in a semi-official report ‘the repair of vascular 
injuries is now routine’4. And this was due to  technical surgical advances, 
more and better-trained surgeons, rapid casualty evacuation to properly 
equipped bases, and new instrum ents and antibiotics. The vessel wound itself 
had to be debrided (very conservatively) and irrigated, then managed by 
suture, resection and anastom osis or vein graft, with insertion of a plastic 
prosthesis as the last resort, with delayed prim ary closure of the main wound. 
The am putation  rate after repair now fell to 8.3 per cent, and this was so 
impressive that arterial injuries tended to become an indication for internal 
fixation of fractures for stabilization. The am putation  rate fell correspond-

679
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ingly. ‘Since the K orean W ar,’ wrote King in 1969, ‘prim ary arterial suture 
has become standard  practice in arm y medical services and as the patients 
are usually young, the results are good5.

The nature of the wounds was changing. Landm ine injury of the foot was 
now common; and the Armalite rifle wound caused so m uch m ore internal 
destruction than  the old rifle bullet that even the smallest wound had to  be 
explored thoroughly. However, the basic principles remained; adequate 
longitudinal skin and fascial incision, removal of dead and dam aged bone 
and foreign bodies, delayed prim ary or secondary suture or split-skin grafting. 
There was now a trend to cleaning and replacing even quite loose bone 
fragments, for they would be needed. In jo in t injuries the synovium, but not 
the skin, was closed primarily, after debridem ent and copious irrigation. 
(Irrigation, always a feature of elective orthopaedic surgery in the USA, is 
even m ore im portan t in the m anagem ent of war wounds.) Bivalved casts 
were frequently used.

Early in the war, there was considerable reluctance to  use internal fixation 
for com pound fractures. Later, it came to be seen, especially by Australian 
surgeons, tha t fixation offered great advantages. It was felt tha t the wound 
could be closed by prim ary suture if not severely contam inated and there 
was no undue tension and that, if internal fixation were required for stability, 
it could be done at the time of the prim ary excision, even for late contam inated 
cases (though these could not be sutured immediately.) M cN eur had a very 
high success rate -  1 infection in 31 cases of fixation6.

This m arked a reversal of the traditional view tha t metal insertion 
prom oted osteomyelitis; rather, it seemed that the immobilization minimized 
this risk, also that (in civil life) severe osteomyelitis in com pound fractures 
was three times greater in patients treated conservatively than when prim ary 
osteosynthesis was used7. M cN eur stated unequivocally that internal fixation 
reduced infection, and tha t an infected stable fracture was much better than 
an infected unstable one, the same justification that K iintscher had advanced 
for his medullary nailing of borderline cases in W orld W ar II.

The only indications for am putation in the field in Vietnam were massive 
uncontrollable gas gangrene, to save life, overwhelming infection, vascular 
gangrene and severe mangling. It was performed as low as possible and 
left open. Lam inectom y was routine for penetrating spinal wounds with 
neurological deficit, and for closed injuries with a deficit that was not 
improving.

Vietnam expanded the rapid direct air evacuation first practised on a large 
scale in K orea, from an advanced aid station, or even the battlefield, to  a 
base hospital. It was now possible for a casualty to  have definitive surgery 
less than  an hour from wounding, and also to be directed to the appropriate 
facility. It was an  immense change from a semi-official stricture of 1966: ‘In 
the surgery of w ar wounds, prim ary closure m ust never be done8.’
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