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GRACILIS

ANATOMICAL
CONSIDERATIONS

Surface Markings

The cutaneous segment of the gracilis myocutaneous
flap measures approximately six by twenty-four centi-
meters. It is centered on an imaginary line which passes
between the pubic tubercle proximally and the semiten-
denosus tendon distally. The proximal gracilis muscle
s difficult to palpate, but it can be identified adjacent
to the fascial cleft which lies directly behind the prom-
inent tendon of the adductor longus muscle. The distal
tendon of the semitendinosus muscle, which lies be-
tween the gracilis and semimembranosus tendons, is
casily palpated above the knee.

Origin and Insertion
The gracilis muscle originates from the pubic tubercle
and the inferior ramus of the pubis and inserts into the
pes anserinus at the medial knee. It functions as an
accessory thigh adductor and knee flexor and is a totally
expendable muscle.

Adjacent Muscles

The sartorius muscle lies anterior to the gracilis muscle,
and the semimembranosus and semitendinosus muscles
lie posterior to it tn the distal thigh. In the upper thigh
the adductor magnus muscle lies deep to the gracilis
muscle and the adductor longus lies directly anterior to
the gracilis throughout its course. The adductor longus
muscle is the most important palpable landmark because
its prominent proximal tendon forms a notable ‘‘cleft’”
with the gracilis muscle when the hip is forcibly ad-
ducted with the patient in the *‘frog leg”™ (externally
rotated) position.

Vascular Pattern
The gracilis muscle has a proximal, dominant pedicle
from the produnda femoris artery which enters the mus-
cle approximately nine to ten centimeters below the in-
guinal ligament. The proximal vessels may enter the
muscle as low as fifteen centimeters below the inguinal
ligament. This can make the flap unusable. When a low
proximal vessel is encountered in raising a gracilis flap,
the opposite muscle should be explored since the vas-
cular arrangement is not always symmetrical. There is
usually a small vessel in the midpoint of the muscle
which is inconsequential. A branch from the saphenous
artery is the dominant blood supply to the distal one-
third of the muscle and its overlying skin. As is the case
in most long, thin muscles, the intramuscular collater-
alization and crossover between the proximal and distal

vasculature is minimal. Nevertheless, the entire gracilis
muscle can be safely transposed on the proximal vessels

[

as an ‘‘island’” muscle flap.

Motor Nerve
Femoral nerve.

Sensory Nerve
Medial cutaneous nerve of the thigh.

USES

The gracilis myocutaneous flap is used primarily for
perineal defects including vaginal, scrotal, and penile
reconstructions. It is still the myocutaneous flap of choice
for a total vaginal reconstruction or for the abdomino-
perineal defect. The flap also has some application in
coverage of the medial two-thirds of the groin and in
problems of the suprapubic area. It has occasionally been
used for ischial pressure sores in paraplegics when the
paralysis is ‘‘spastic’’ in nature and a reasonable amount
of muscle bulk is preserved. If the paralysis is flaccid,
the results with the denervated gracilis myocutaneous
flap have been quite disappointing.

The gracilis muscle alone is an excellent ‘‘free’’
muscle flap for distal tibial osteomyelitis because of its
long and narrow configuration. It is also quite useful for
the vascularization of a neourethral full-thickness skin
graft or as an interposition muscle flap for the correction
of vesicovaginal or rectovaginal fistulae. Bilateral, crossed
gracilis muscle flaps have been used for anal incontin-
ence even though this provides an unphysiologic re-
placement for the sophisticated anal sphincter mechanism.

The primary criticism of the gracilis myocutaneous
flap is that its viability in the distal third of the flap is
variable. One must accept the fact that the cutaneous
segment which can predictably be carried will not extend
into the distal third of the thigh without a ‘*delay.”” This
same criticism does not apply to the muscle flap, which
will survive entirely on the proximal vessels. If the gra-
cilis myocutaneous flap 1s properly designed and care-
fully handled, it is a very reliable flap.

REGIONAL FLAP
COMPARISONS

For surface defects of the central perineum the gracilis
myocutaneous flap is compared primarily to the inferior
gluteal fasctocutaneous flap. which is quite reliable, sen-
sate, and technically undemanding to elevate. Although
the fasciocutaneous flap provides excellent surface cover,
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bilateral gracilis myocutaneous flaps are more useful for
major internal pelvic defects because of their size and
bulk. Very large central perineal surface defects can also
be corrected by the very reliable inferiorly based rectus
abdominis myocutaneous flap, but it has the disadvan-
tage of significant donor site morbidity. Neither the TFL
flap nor the rectus femoris myocutaneous flap reaches
the central perineum or the pelvis because of the limited
arcs of rotation in this direction.

Even though bilateral gracilis myocutaneous flaps
are usually employed for pelvic exenteration defects, the
inferiorly based lower horizontal rectus abdominis my-
ocutaneous flap can be used for these same defects. The
rectus abdominis flap is more applicable to high pelvic
defects because of its proximity, and it is by far the
largest myocutaneous flap which will reach into the pel-
vis. If a laparotomy is anticipated, the inferiorly based
rectus abdominis myocutaneous flap immediately be-
comes a reasonable alternative for major pelvic defects.

The gracilis myocutaneous flap is seldom consid-
ered for the usual ischial pressure sore because of the
unpredictable survivability of the denervated gracilis
myocutaneous flap. This is true even in the spastic par-
aplegic. The V-Y biceps femoris myocutaneous flap is
considered to be a more reliable method of reconstruc-
tion in these individuals.

DISADVANTAGES

Vascular ‘‘spasm’’ poses the biggest threat to the gracilis
myocutaneous flap because once it exists it is practically
impossible to relieve. Significant vascular ‘‘spasm’” will
usually cause some loss of the cutaneous segment, but
not of the muscle. Gentle dissection and avoidance of
any stretch of the vessels are the most important meas-
ures for the prevention of ‘‘spasm.”

Occasionally the dominant pedicle of the gracilis
muscle may not lie as proximal as we would like. If the
proximal pedicle falls fifteen centimeters or more below
the inguinai ligament, the constricted arc of rotation can
make the flap unusable. Some upward mobility can be
gained by skeletonizing the dominant pedicle and di-
viding the intermuscular septum. The vasculature of the
opposite gracilis muscle should be explored as the next
option since it may have a completely normal vascular
arrangement. The inferior gluteal fasciocutaneous flap
can still be used even though a gracilis myocutaneous
flap has been elevated in the same leg. Prior elevation
and return of a gracilis myocutaneous flap does not harm
the viability of the adjacent fasciocutaneous flap, and
the donor site in the thigh can still be primarily closed.
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ADVANTAGES

The gracilis myocutaneous flap is very useful for most
perineal reconstructions even in the context of the re-
liable inferior gluteal fasciocutaneous flap. The gracilis
myocutaneous flap has the advantage of providing mus-
cle, skin, and bulk. It will reach a higher point in the
pelvic cavity than any adjacent flap, except the inferiorly
based rectus abdominis myocutaneous flap, which can
be passed directly into the pelvis through the lower pos-
terior rectus sheath. The gracilis myocutaneous flap can
be used without harm to the other adjacent flaps of the
thigh, and the donor site is inconsequential.

COMPLICATIONS, PITFALLS,
AND DONOR SITE

The “‘island”’ gracilis myocutaneous flap must be re-
spected for its intolerance to vascular ‘‘spasm.”” This is
usually caused by undue torsion or tension on the flap
vessels, and the lethality of this event is difficult to
reverse. The improper placement of the cutaneous seg-
ment is another preventable surgical error. The gracilis
muscle will only “‘carry” skin which directly overlies
the muscle so the course of the muscle should be iden-
tified proximally and distally before a commitment is
made determining the eventual location of the skin ‘‘is-
land.”’ The usual skin “‘island’’ measures six by twenty-
four centimeters and does not include the skin overlying
the distal one-third of the muscle. This distal skin is
independently supplied by branches of the saphenous
artery. It must be “‘delayed’” in order to ensure its viability.

The donor site should be trouble free if it is care-
fully closed and adequately drained. Retention sutures
of #2 nylon tied over 4 X 4 bolsters offer a secure
closure of the deep layers and allow us to avoid buried
sutures. The large nylon sutures should be removed by
the fourth or fifth day to prevent permanent epithelial-
ization of these sizable suture tracts. There is no func-
tional loss from the sacrifice of the gracilis muscle, and
its use does not compromise the later use of the other

adjacent myocutaneous and fasciocutaneous flaps in the
thigh.



GRACILIS

The leg is abducted to outline the gracilis
muscle in red and the overlving cutaneous
segment in black.
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GRACILIS

4
e

The proximal gracilis tendon is isolated.
The hook retracts the adductor longus
tendon. The distal incision is used to con-
firm the course of the gracilis muscle.
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GRACILIS

3

The distal gracilis muscle 15 identitied be-
tween the semitendinosus tendon poste-
riorly and the sartorius muscle anteriorly.
By “*bow stringing ™" the gracilis muscle
with 4 retractor. the proper location of the
overlying skin can be demonstrated.

(8]
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GRACILIS _

The dissection is continued anteriorly and
posteriorly until the surrounding muscles
are identified. The sartorius muscle is
seen passing obliquely over the retracted
gracilis muscle. In the proximal wound
the adductor longus muscle lies just ante-
rior to the gracilis myocutaneous unit.
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GRACILIS

The sartorius muscle is visualized in the
anterior portion of the distal wound. The
obligue fibers of the adductor magnus
muscle are seen o pass perpendicularly to
the sartorius muscle in a broad expanse.
The fascial covering of the adductor lon-
gus muscle 1s then elevated away from
the gracilis muscle anteriorly unti! the
primary vessels are identified. The doni-
nant vessels to the gracilis muscle pass
between the adductor longus and the ad-

ductor brevis muscles just anterior to the
adductor magnus muscle. The posterior
dissection of the gracilis muscle can be
completed promptly once the primary
vessels are tdentified because there are no
structures of significance n this area. The
dominant vessels are seen entering the
proximal one third of the gracilis muscle
in the cleft between the adductor longus
and magnus muscles.



GRACILIS

6

The gracilis myocutaneous flap is elevated
on the proximal vessels as an *‘island™
tflap measuring six by twenty-four centi-
meters. To improve upward mobility, it is
helpful to divide the fascia which overlies
the proximal muscle. It is not helpful to
divide the muscular origin to enhance the
upward mobility of either the gracilis
muscle or the musculocutaneous flap.
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GRACILIS

7
The posterior flap excursion is demon-
strated by placing the flap on a flat sur-
tace. The flap will easily reach the is-
chium and the posterior perineum, This
type of stretch on the dominant vascular
pedicle should always be avoided because
it is the “‘ideal method™ to cause vascular
spasm and partial flap necrosis.

-
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GRACILIS

8

The ““istand™™ flap will reach the supra-
pubic area and the central perineum.
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GRACILIS -

9

Upward rotation of the flap is ultimately
limited by the dominant vascular pedicle,
which should lie approximately nine to
ten centimeters below the inguinal liga-
ment. The tlap will reliably cover the me-
dial two-thirds of the groin.
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GRACILIS

Forty-eight-year-old patient tive years fol-
lowing an abdominoperineal resection for
carcinoma of the rectum. The posterior
two-thirds of the vagina was removed.
Only the vaginal mucosa overlying the
bladder remained. Closure was affected
by approximating this mucosa (o the adja-

11

The proximal half of the cutaneous seg-
ment was deepithelialized. At the time it
was hot known whether this proximal
skin contributed to the blood supply of
the distal skin of the myocutaneous flap.

cent skin. Separation of the vaginal mu-
cosa and the perineal skin demonstrates
the magnitude of the soft tissue loss. This
case is of historical interest because it
was the first vaginal reconstruction per-
formed using a gracilis myocutaneous
flap. (Case of J.B. McCraw)




13

GRACILIS

Close-up view of the healed gracilis my-
ocutaneous tlap (white) replacing the pos-
terior wall of the vagina. Although the
flap was in contact with secreting vaginal
mucosa, it did not become macerated.

12

Inset of the gracilis flap to replace the
posterior two-thirds of the vagina. It was
possible to bury the flap and to close the
perineal skin primarily.
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GRACILIS

14

The size of the introitus was acceptable,
and the patient returned to normal
Intercourse.
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GRACILIS S

15

Thirty-nine-year-old patient with a recur-
rent carcinoma ot the cervix lollowing ir-
radiation therapy which required a
Wertheim hysterectomy. The reconstruc-
tive team was able to perform the vaginal
reconstruction while the ileal loop was
being constructed. This prevented any
prolongation of the operative time. and it

~did not interfere with the completion of

the abdominal closure. This case is of
historical interest because it was the first
immediate vaginal reconstruction per-
formed at the Wiltord Hall USAF Hospi-
tal in 1974, (Case of J.B. McCraw and
F. Massey)

16

The extent of the pelvic defect is demon-
strated at the time of the radical exentera-
tion. The bilateral gracilis myocutaneous
flaps effectively obliterate the massive
pelvic dead space and prevent herniation
of the small bowel.
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GRACILIS

17
The bilateral gracilis myocutaneous flaps
are approximated in the midline. Once
the flaps are introduced into the pelvis,
this suture line will become the anterior

vaginal wall.

18
Completion of the posterior suture line
closure recreates the neovaginal pouch.
The gracilis muscles are seen on either
side of the cutaneous closure.
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S GRACILIS

19

Immediate inset of the flaps into the pel-
vis. Internal suture fixation of the flaps is
not necessary to prevent prolapse.

20

Late postoperative view of the introitus
and the donor site. [t is preferable to in-
troduce some triangulation into the sur-
face closure to prevent a circular scar
contracture.
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GRACILIS

406

21

Forty-six-year-old patient with an exten-
sive carcinoma of the anus. The resection
included the rectum and anus as well as
the posterior two-thirds of the vagina and
the surrounding skin. The remaining cuff
of anterior vagina is retracted with a
clamp. Large gracilis flaps are outlined to
provide adequate soft tissue for both vagi-
nal reconstruction and perineal coverage.
In the obese patient one must be careful
to place the skin segment accurately on
the muscie surface because the skin falls
posteriorly in the supine position. (Case
of J.B. McCraw and P K. Carlton)

22

The right gracilis flap was used for the
hemivaginal reconstruction. The left gra-
cilis flap will be used to correct the re-
maining surface defect.




GRACILIS

23 24

The majority of the perineal surface was At six months the flaps were still bulky.
replaced by the lett grucilis myocutancous They did provide a primarily healed
flap. Only o small portion of the right wound and an adequate introitus.

gracilis myocutancous {lap is visible at
the introitus. The donor sites were pri-
marily closed with #2 nylon sutures with
bolsters,

07



GRACILIS

408

25

Nineteen-year-old patient who sustained a of the posterior vagina was also lost. This
traumatic hemipelvectomy in a motor- patient was extremely lucky to have sur-
cycle accident. The ileum was totally vived the injury since only thirteen survi-
avulsed from the sacrum and carried the vors have previously been reported in the
iliac artery with the leg. In the process of  world literature. (Case of J.B. McCraw
secondary healing, the vagina and anus and S. Philippakis)

were lateralized and fused. The majority

26

A very wide gracilis myocutaneous flap
was outlined on the remaining leg to give
an adequate amount of soft tissue to cor-
rect the perineal defect.



GRACILIS

An “island™ Tlap was not created in an
etfort to enhance the viability of the cuta-
neous segment. Every precaution was
taken with this tlap since it was thought
to be the only tlap avatlable in the ab-
sence of the opposite inferior rectus ab-
dominis flap.

28

Close-up view of the introitus of the cen-
tally relocated vagina. It was not neces-
sary to replace the lost posterior vaginal
wall after repositioning the vagina.
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GRACILIS

29

Lateral view of the healed gracilis flap
which separates the vagina and anus. The
adjacent pelvic wall defect was skin
grafted.
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GRACILIS
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Nineteen-year-old male who sustained a
high voltage electrical injury when he
parachuted onto a high tension wire. This
resulted in the loss of the medial right
thigh musculature, the adjacent perineum,
half of the scrotum, and the proximal
urethra. A gracilis myocutaneous flap was
elevated in the left thigh and examined
with fluorescein prior to the recreation of

31

The penis and remaining scrotum are re-
tracted to demonstrate the perineal
contracture.

the deformity. The scar in the left gracilis
cutaneous segment is from the removal of
the saphenous vein, which was used to
repair the right femoral artery. It was not
then known if this scar would harm the
vascular connections between the muscle
and the skin. (Case of J.B. McCraw,
C.E. Horton, P.C. Devine and C.}.
Devine, Jr.)
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GRACILIS

Elevated gracilis myocutaneous flap and
the perineal deformity. The ten centimeter
gap of urethra between the bladder neck
and the penile urethra was replaced with

33

a full-thickness tube graft. This case is
memorable to the author because it was
the first myocutaneous flap done in Nor-
folk in 1975.

Rotation of the gracilis flap into the peri-
neum. The distal one-third of the gracihis
muscle was wrapped around the neo-

urethral graft to tacilitate its revasculari-

zation. The adductor longus, brevis, and
magnus muscles are outlined in the donor
thigh. The sartorius muscle crosses the
distal wound.



In a later stage the flap was turned into
the perineum to release the anal contrac-
ture. The proximal muscle and the domi-

GRACILIS

34

Healed gracilis myocutaneous tlap which
resurfaces the perineum and a portion of
the suprapubic area. The patient devel-
oped urinary continence and a normal
stream. A penile stiffener allowed the pa-
tient to have intercourse.

nant blood supply of the flap were di-
vided at this stage without harm to the
tTap.
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GRACILIS

36

Fifty-eight-year-old man with Crohn’s
disease ot the perineum. This was com-
plicated by an anal carcinoma which in-
vaded numerous sinus tracts. The carci-
noma appeared to be unresectable. (Case
of 1.B. McCraw and G. Hoftman)

i i R
| ¢ L

Perineal defect following resection. It was
necessary to remove a large amount of
buttock skin in order to excise the tumor
infiltrated sinus tracts.
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— GRACILIS
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38

The right gracilis myocutaneous flap was
used for perineal and posterior buttock
coverage. The left gracilis myocutaneous
flap was deepthelialized in its distal half
to obliterate the pelvic dead space. The
proximal portion of the lett gracilis tlap
was used for perineal coverage.

39

Healed gracilis flaps two years following
resection of the anal carcinoma. The pa-
tient is alive and well six years following
surgery.




GRACILIS

Fifty-five-year-old paraplegic male with a
thirty-five-year history of bilateral ischial
ulcers. Unfortunately all of the biopsies
proved to be low-grade squamous cell
carcinoma. A diverting colostomy was
performed prior to the resection. (Case of
P.G. Arnold)

41

A wide excision of all of the tumor was
carried out with histologic control of the
margins. Because of the dimensions of
the operative defect a total thigh flap was
necessary to correct the massive
deformity.
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GRACILIS

42

The anus was brought through the flap at
the level of the patella. The defect on the
right posterior thigh was closed directly.

The wound healed primarily. The patient
has survived for nine years.
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45

Elevated gluteal fasciocutaneous flap with
the posterior cutaneous nerve of the thigh
visible on the deep fascial surface. The
neurovascular bundle is pointed out.

GRACILIS

44

Eleven-year-old boy who sustained a
fourth degree burn of the perineum while
pinned beneath a hot muffler. The urethra
between the bladder neck and the penis
was totally lost. The anus was also de-
stroyed. A colostomy had been done pre-
viously to protect the perineal burn and
later skin grafts. (Case of J.B. McCraw,
C.J. Devine, Jr., and G. Harkins)




~ GRACILIS

46

The postertor thigh tlap was chosen for
perineal coverage so the gracilis muscles
could be preserved for a later reconstruc-
tion of the anal sphincter.

47

Transposed flap with the perineat urethros-
tomy in place. At the second stage, a ten
centimeter tube graft urethroplasty was
performed beneath the flap.
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GRACILIS

48

Identification of the inferior gluteal ves-
sels at the “*base’” of the opposite poste-
rior thigh flap which was covered with a
skin graft. Since the posterior cutaneous
nerve of the thigh was intact it was pre-
sumed that the deeply placed inferior glu-
teal vessels had survived the burn injury.

49

Elevated flap. Note the skin graft in the

“‘base’” of the fasciocutaneous flap. The
skin graft had created a defacto “‘island™”
neurovascular flap.
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GRACILIS

50

Flap transposed to the posterior perineum.
The perineal urethrostomy was closed at
this stage and urinary continence was
reestablished.

51

Healed flaps which resurfaced the entire
perineum. The anal incontinence was cor-
rected by a local plastic procedure, and
the colostomy was removed. Bowel and
bladder function was returned to normal.
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TENSOR FASCIA LATA

ANATOMICAL
CONSIDERATIONS

Surface Markings

If one draws a line passing from the greater trochanter
to the midlateral aspect of the knee, this line should
bisect the center of the tensor fascia lata (TFL) flap.
The anterior border of the TFL flap extends to the margin
of the rectus femoris muscle, and the posterior border
extends to the margin of the biceps femoris muscle. The
tensor muscle, itself, is usually palpable just distal to
the greater trochanter.

Origin and Insertion
The tensor muscle originates partially from the anterior
superior iliac spine but more extensively from the greater
trochanter of the femur. The fascia lata extension of the
small tensor muscle inserts into the lateral aspect of the
knee and acts as a lateral knee stabilizer. This limits the
usefulness of the TFL flap in an athletic individual be-
cause its sacrifice can contribute to lateral knee instability.

Adjacent Muscle
The tensor muscle lies between the biceps femoris and
rectus femoris muscles. The vastus lateralis muscle 1s
attached to the deep surface of the tensor fascia lata flap
throughout its course.

Vascular Pattern

The tensor muscle is supplied by the lateral circumflex
femoral vessels which also supply the rectus femoris and
vastus lateralis muscles. All of these terminal vessels
are end-arteries of the profunda femoris vessels and enter
the three muscles approximately eight to ten centimeters
below the inguinal ligament. There is a significant cu-
taneous vessel in the proximal skin of the flap, but the
dominant blood supply to the TFL cutaneous segment
is contributed by the extensive vascular network on both
sides of the fascia lata. The skin in the distal and lateral
one-third of the thigh is predominatly supplied by direct
cutaneous perforators from the vastus lateralts muscle.
The relative dominance of these distal perforators limits
the effective dimensions of the TFL flap, unless it 1s
““delayed.”’

Motor Nerve
Inferior branch of the gluteal nerve L4-5.

Sensory Nerve
Lateral femoral cutaneous nerve, L1-3.

USES

Although the arc of rotation of the TFL flap extends
from the ischium to the groin and, finally, to the ab-
domen, its applications are generally limited to the struc-
tural reconstruction of the abdominal wall and the re-
placement of groin skin. The tensor fascia will reach
the chest wall margin if the tensor muscle is completely
detached from its origin and raised as a pure *‘island”’
myofascial flap, as was first done by Waagensteen in
1933. Lower abdominal defects are more easily closed
with the adjacent rectus femoris muscle flap which car-
ries an even tougher fascial layer. A simple TFL rotation
flap offers the most expeditious method to resurface
major groin skin defects. Both the vastus lateralis muscle
flap and the inferiorly based rectus abdominis muscle
flap can be used for similar groin defects, but their
dissection is more complex and their donor sites are
even less desirable than that of the TFL flap. The TFL
flap is exceedingly useful in spina bifida patients because
of its ability to introduce cutaneous sensibility into the
sitting area. It is seldom considered for a deep ischial
ulcer because of its inability to obliterate the resulting
excisional cavity.

REGIONAL FLAP
COMPARISONS

The TFL flap is usually compared to the vastus lateralis
muscle flap and the rectus femoris muscle or muscu-
locutaneous flaps. The vastus lateralis muscle flap can
be used to resurface exactly the same areas as the TFL
flap, and it also has the advantage of adding muscular
capabilities. The fascia of the vastus lateralis muscle is
not as strong as the tensor fascia, but it is still adequate
for a full-thickness abdominal defect. Unfortunately, the
dissection of the vastus lateralis muscle flap is tedious
and bloody. This limits its usefulness for abdominal wall
and groin defects. The rectus femoris flap can also carry
a similar amount of skin as the TFL flap if the anterior
fascia lata is left attached to the rectus femoris muscle.
It can be more useful for lower abdominal wall recon-
structions because the fascia incorporated on the un-
dersurface of the rectus femoris muscle is even stronger
than the fascia lata of the TFL flap. For this reason the
rectus femoris muscle alone is usually preferred over
the TFL flap for lower abdominal defects or in situations
where muscle is needed to obliterate a deep cavity. Even
when the transposed rectus femoris muscle flap must be
skin grafted, it is the simplest flap to use for osteo-
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myelitis of the iliac crest and the hip joint. The V-Y
biceps femoris myocutaneous flap is the traditional choice
for standard ischial ulcers, unless one is attempting to
introduce sensation into the sitting area with the TFL
flap. The standard TFL flap will barely cover the ischial
tuberosity, and it will not obliterate the usual ten by ten
centimeter cavity which results from an ischiectomy.

DISADVANTAGES

The distal one-third of the lateral thigh skin receives its
blood supply from the underlying vastus lateralis muscle
perforators. This effectively limits the distal extent of
the TFL flap unless it is ‘‘delayed.” The TFL donor
site usually can be primarily closed if the flap is no more
than ten centimeters in width. When a skin graft is
necessary, the ‘‘take’” of the skin graft on the donor
site (vastus lateralis muscle) is quite acceptable, but the
esthetic deformity can be significant. Prolonged drain-
age from the donor site is a common problem; it can
easily persist for several weeks when it occurs. A more
significant disadvantage is the occasional knee instabil-
ity which results from the loss of the lateral tensor band.
In one case it was necessary to transfer the rectus femoris
tendon into the distal tensor band to correct the lateral
knee instability which resulted from the use of the TFL
flap. It may be possible to circumvent knee instability
by attaching the distal cut margin of the tensor band into
the proximal fascia of the vastus lateralis muscle. It was
initially thought that the use of rectus femoris flap would
cause a greater functional loss than the TFL flap, but
this has not been the case. Because it is primarily a
fasciocutaneous flap, the TFL flap is not effective in
correcting contaminated wounds or in obliterating cavities.

ADVANTAGES

The TFL unit is versatile because it can be used either
as a fasciocutaneous or myofascial flap. It is innervated
by a predictable sensory branch (lateral femoral cuta-
neous nerve), which is easily visualized between the
iliac crest and the lateral border of the rectus femoris
muscle. The lateral femoral cutaneous nerve has made
the flap particularly useful for ischial coverage in men-
ingomyelocele patients, since this L1-3 sensory area is
spared in the majority of these patients and can be used
to transfer sensate skin to the ischium. As a myofascial
flap it is certainly the most useful tissue for middle and
upper abdominal wall reconstructions, as well as for the
difficult problem of the recurrent inguinal hernia.
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TENSOR FASCIA LATA

COMPLICATIONS, PITFALLS,
AND DONOR SITE

Excessive flap length and improper inset of the flap
under tension should be recognized as the most common
causes of flap necrosis in this normally robust flap. The
flap can sustain a generous amount of either tension or
torsion, but the combination of these two stressful events
should be avoided. Flap elevation is straightforward, but
one must carefully protect the dominant vessels and the
lateral femoral cutaneous nerve. Since this sensory nerve
enters the anterior border of the TFL flap, the TFL flap
must be extended onto the lateral margin of the rectus
femoris muscle if the nerve is to be included with the
flap. Injury to the lateral femoral cutaneous nerve may
result in the well known meralgia paresthetica complex
of symptoms. Fortunately, the size and location of the
dominant vessels to the flap are predictable.

Prolonged drainage has developed in a small num-
ber of patients. In a few cases serous drainage lasted
for six or more weeks and was probably caused by a
lymphatic fistula or a draining lymphocele. Lateral knee
instability 1s an unusuwal complication, but it is correct-
able by the transfer of the rectus femoris tendon into
the distal tensor band. It can probably be prevented by
attaching the cut distal tensor band into the tendon of
the vastus lateralis muscle.

There are very few pitfalls in the mechanics of flap
elevation because the plane between the vastus lateralis
muscle and the tensor fascia is easily defined. It is pos-
sible to injure the dominant vessels when raising the
flap as an “‘island’’ flap, but their location is consistent.
Vascular “‘spasm”’ can be caused by traumatic handling
of the dominant vessels, and it may lead to partial flap
necrosis. Rather than stretching the TFL vessels over
the rectus femoris muscle, the origin of the rectus fe-
moris muscle should be divided to increase the upward
mobility of the TFL flap. Fortunately, this transection
of the rectus femoris muscular origin does not affect the
subsequent use of an ‘“island’’ rectus femoris flap in the
same muscle. The donor site is quite acceptable if it can
be primarily closed. A skin-grafted donor site is re-
markably unesthetic in appearance. Primary closure is
facilitated by complete elevation and incision of the fas-
cia lata on the medial aspects of the thigh anteriorly and
posteriorly. This fascial ‘‘release’” advances the skin
margins of the remaining thigh skin by an additional
five to six centimeters, which can make a critical dif-
ference in the donor site closure.



TENSOR FASCIA LATA

1

The disparity between the small size of
the tensor muscle and the surrounding
TFL flap dimensions is demonstrated in a
model. This donor defect will require a
skin graft for closure.
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TENSOR FASCIA LATA —

5
A very large TFEL flap is outlined in the
cadaver. This will create a defect which
must be skin grafted. There is a cuta-
neous vessel which enters the proximal
cutaneous “‘base’’ of the flap and pro-
vides a separate blood supply to the skin.
It is unlikely that a longer flap would be
reliable because of the relative dominance
of the vastus lateralis perforators in the
distal one-third of the thigh.
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TENSOR FASCIA LATA _

3

The outlined TFL flap extends from the
margin of the biceps femoris muscle pos-
teriorly to the midline of the thigh ante-
riorly. Note that the tensor fascia is defi-
cient distally in the area of the biceps
femoris tendon.




TENSOR FASCIA LATA

4

The tensor fascia is readily dissected
away from the underlying vastus lateralis
muscle. In this example the deep fascia
was included from the margin of the rec-
tus femoris muscle to the margin of the
biceps femoris muscle. The small tensor
muscle is partially elevated from its tro-
chanteric origin.

428



3

TENSOR FASCIA LATA

The TFL flap has been completely ele-
vated away from the vastus lateralis mus-
cle. The dominant vascular pedicle is
seen piercing the proximal tendon of the
vastus lateralis muscle and then entering
the medial edge of the tensor fascia. The
tensor muscle has been partially elevated
away from its origin on the greater tro-
chanter. It is safe to remove the tensor
muscle from its origin completely since
the dominant vasculature 1s not harmed
by this maneuver.




TENSOR FASCIA LATA

6

The fascial undersurtace of the TFL flap
is demonstrated. The lateral circumtlex

femorul vessels are seen entering the ten-
sor muscle just medial 1o the greater tro-
chanter, These vessels urise from the pro-
funda femoris vessels and then pass
beneath the rectus femoris muscle approx-
imately ten centimeters below the in-
sumal ligament,
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TENSOR FASCIA LATA

-
The tip of this flap reaches the lower
chest wall. Complete elevation of the ten-
sor muscle from the greater trochanter

and the creation of a true “"island’” flap
will allow the most distal portion of the
tensor fascia to reach the xiphoid.




TENSOR FASCIA LATA

B

The entire suprapubic area can be resur-
faced by the TFL flap.




TENSOR FASCIA LATA

9

Generally the TFL flap will barely cover
an ischial defect. This flap has an excep-
tional posterior excursion.




TENSOR FASCIA LATA _

10

The posterior ratation shows the TEL flap
reaching the nudsacrum. The long legs of
this cadaver provided an unusually
lengthy {lap




TENSOR FASCIA LATA

11

Seventy-eight-year-old woman with a car-
cinoma of the cervix treated with a radi-
cal hysterectomy and bilateral groin irra-
diation. The extensive irradiation ulcer of
the right groin has been present for two
years. (Case of P.G. Arnold and G.
Irons)

12

The irradiation ulcer of the groin and
lower abdomen was excised. No tumor
was found. A very wide TFL flap is out-
lined to accommodate the large excisional
defect.




TENSOR FASCIA LATA

13
TEL flap rotated nto the defect. The do-
nor site was immediately grafted.

14

Appearance of the flap and donor site at
three years. The wound has remained
healed.
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TENSOR FASCIA LATA

This twenty-six-year-old patient sustained
a high voltage electrical injury to the peri-
neum, abdomen, and right thigh. The full
thickness of the left lower quadrant of the
abdominal wall had been lost. A skin
graft covered a herniated Marlex™ mesh

16

graft in this area. The anterior margin of
the TEL flap is outlined. The posterior
margin (double line) of the flap will be
defined after the ability to close the donor
site has been determined. (Case of J.B,
McCraw, C.E. Horton, and G. Hotffman)

The *‘island™ TFL flap is rotated into po-
sition. Primary closure of the donor de-
fect was tacilitated by anterior and poste-
rior incistons of the deep fascia. The
fascia on the undersurface of the TFL
flap was used to repair the abdominal

wall defect. The cutaneous portion of the
flap was used to replace the skin graft of
the lower quadrant. The closure of the
donor defect was somewhat difficult be-
cause the entire medial thigh had previ-
ously been skin grafted.
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18

TENSOR FASCIA LATA -

The huge abdominal wall defect could not
have been closed primarily.

17

This sixty-nine-year-old patient was left
with a recurrent abdominal hernia after
six abdominal repairs with artificial mesh.
The patient had also undergone cobalt ir-
radiation for carcinoma of the cervix,
which resulted in an irradiation ulcer in
the suprapubic area. (Case of J.B. Mc-
Craw and M. Greenspan)




TENSOR FASCIA LATA

19
A tensor myofascial flap is elevated as a

pure ‘‘island’’ flap.

20

The tensor fascia was used as an end-to-
end patch, interposed between the (wo
rectus abdominis muscles.
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TENSOR FASCIA LATA

21 22

Postoperative view demonstrating good Healed donor site.
abdominal wall stability. This is the same

procedure described by Dr. Owen Waagen-

steen in 1933,
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TENSOR FASCIA LATA

23

Two years later the patient developed left
lateral knee instability. The rectus femoris
tendon is elevated for transfer into the
distal tensor band.

24

The rectus femoris tendon transfer ade-
quately corrected the deficient lateral
knee stability that had resulted from the
use of the TEL flap.
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TENSOR FASCIA LATA

«

J _ 25
J Infected Marlex® mesh repair of an ab-

dominal hernia in a severe asthmatic. A
tensor myotfascial tlap is outlined. (Case
of J].B. McCraw and GG. Hoffman)

“[sland’” tensor myofascial tlap trans-
posed into the abdominal detect.



TENSOR FASCIA LATA

A

,..
peleg s

1
-l

Lateral view ot the end-to-end repair of
the abdominal fascial defect.

28

Solid abdominal repair at one year. Note
the unsightly bulge of the tensor muscle
in the right groin. This fullness decreased
very little with time and could have been
avoided by trimming the tensor muscle
initially.
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