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Background: There is very little information for today’s clinician on olecranon spurs. In addition, there is
some ambiguity in the literature, with the terms ‘““olecranon spur” and “‘olecranon osteophyte’ sometimes
being used interchangeably. This review presents the current knowledge about olecranon spur anatomy,
pathophysiology, clinical presentation, diagnosis, treatment options and their outcomes, as well as clarifi-
cation of the terms “spur” and “‘osteophyte’.

Methods: The PubMed and Google Scholar databases were searched using the terms “‘olecranon spur,”
““olecranon traction spur,” and “‘olecranon osteophyte.”” The resulting articles were used to find other man-
uscripts pertaining to the subject.

Results: Very few articles were found as a result of these search criteria and were limited to a few case
reports and a study investigating the postoperative outcomes of spur removal. Confusion of the terms
“olecranon spur” and ‘“‘olecranon osteophyte’” was noted in 6 of the manuscripts.

Conclusions: The mechanism of olecranon spur formation has not been confirmed but seems to be similar
to that of spurs at other entheses. In addition, the current literature represents a small number of patients
and selects only those who required surgical intervention. Three methods of spur resection have been pub-
lished, and all have good outcomes with small patient numbers and limited follow-up.

Level of evidence: Narrative Review.
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Olecranon spurs are a pathology that have been present
for hundreds of years and can be seen in the sketches of
early anatomists, such as Bernard Albinus’ 1747 publica-
tion Tabulae sceleti et musculorum corporis (Fig. 1).
Despite this, the first report of them in the clinical literature
was in 1969, when Cimmino® published a case report of an
allegedly missed fracture of an olecranon spur after a
lawsuit was brought against him. He notes that, “The
trained radiologist is aware of the frequent presence of a

narrow band of radiolucency at the base of the spur”.’
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Therefore, it seems that spurs were known to be a com-
mon radiographic finding, but the clinical importance was
not addressed for another 42 years, when a case report of a
man with gout who sustained an open fracture secondary to
a spur was published.'” The current literature continues to
be sparse, containing only a few case reports and just 1
report of surgical treatment with limited follow-up
data.”>'>*" Otherwise, spurs are only mentioned when
other topics, such as triceps tendonitis or olecranon bursitis,
are discussed.”'”

A significant amount of literature has been published
on the diagnosis and management of olecranon osteo-
phytes, 71 1-13:16:17:20.22.25 3 q some of these manuscripts
use the terms “‘spur” and ‘‘osteophyte” interchangeably.
However, these two pathologies are not interchangeable.
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Figure 1 A small olecranon spur is seen on the right olecranon
of a skeleton in Bernard Albinus’ 1747 publication Tabulae sceleti
et musculorum corporis. Image courtesy of the National Library
of Medicine.

Although both are thought to be enthesophytes, they differ
in their location, symptoms, diagnosis, treatment, and
probably in their etiology. Therefore, differentiation and
clarity in the literature is necessary.

Olecranon spurs are encountered with some frequency in
the clinical setting, and the paucity of evidence-based
recommendations, along with the ambiguity of terminology
in the literature, has resulted in a lack of clinical guidelines
for their treatment. This review presents the current
knowledge about olecranon spurs.

Methods

The PubMed and Google Scholar databases were searched
using the terms ‘‘olecranon spur,” “‘olecranon traction spur,”
and “olecranon osteophyte.”” The resulting articles were used
to find other manuscripts pertaining to the subject.

Anatomy

Numerous studies have defined the anatomy and relation-
ship between the olecranon and the triceps tendon. The
triceps tendon serves as the primary extensor of the
elbow.'* It originates about 20 cm proximal to the

Figure 2  This illustration highlights the differing locations of
olecranon spurs and osteophytes. Spurs form on the posterior
olecranon at the triceps insertion, and osteophytes form along the
articular margin.

olecranon tip within the muscle and divides into the triceps
tendon proper and the triceps expansion. Cadaveric studies
have found that about half of the specimens demonstrate a
well-defined interval between the expansion and the tendon
proper, which is known as the anatomic triceps decussa-
tion."* The triceps tendon proper increases in thickness as it
approaches the olecranon and inserts on the posterior 40%
of the olecranon.'* The triceps expansion remains relatively
thin and inserts distally and laterally through the anco-
neus.'®'® Therefore, the tendon has a very broad insertion
that tends to envelop the posterior olecranon. Windisch
et al”® looked at 100 cadavers and noted that the width of
the tendon was greater than that of the posterior olecranon
in most specimens. Other cadaveric studies have found a
similarly large footprint, which covers an average of
466 mm? of the olecranon.”

Olecranon spurs form within the superficial portion of
the central triceps tendon insertion and protrude posteriorly,
sometimes with a slight upward curve.”'* The spurs
can become quite large, and 1 study found that they occupy
30% to 50% of the triceps insertion in patients with triceps
tendonitis.'* This contrasts with olecranon osteophytes,
which are located on the posterolateral or posterome-
dial articular border on the tip of the olecranon
(Fig. 2)'4,1(),11,16,17,22

Pathophysiology

Olecranon spurs are commonly seen in patients with in-
flammatory conditions such as triceps tendonitis, olecranon
bursitis, and gout.'*'>?' They are also seen in patients with
a history of elbow trauma, manual laborers, or people
involved in recreational activities requiring repeated
forceful elbow extension.>>®!'? In addition, spurs are an
age-related phenomenon and can represent an incidental
finding.”
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There are no data specifically on the histology of olec-
ranon spurs; however, spur formation at other anatomic
sites has been studied. Benjamin et al’ histologically
examined 26 different cadaveric entheses, and their results
suggest that spurs are formed via a combination of endo-
chondral, intramembranous, and chondroid ossification.
They found a likely series of events leading to spur for-
mation: Pathologic thickening of calcified fibrocartilage
leads to the formation of small bony nodules, which then
fuse to form macroscopic spurs.” This sequence might also
explain the line of radiolucency mentioned by Cimmino,
because these spurs seem to form from aggregations of
smaller nodules instead of growing outward from the
olecranon, with sequential layers being laid down. This
mechanism is consistent with most spurs being found in the
superficial portions of tendinous attachments, because they
are more fibrous.” These findings also lend credence to the
theory that enthesophytes are traction spurs forming in
response to repetitive mechanical loading and micro-
trauma”” and also support clinical observations that spurs
are seen in patients involved in occupations or activities
requiring repeated forceful elbow extension or those with
triceps tendonitis, olecranon bursitis, or a history of
trauma, 238121421

Olecranon spurs and osteophytes appear to develop over
a similar time scale of months to years, not days to weeks. "'
However, the accepted mechanism for osteophyte forma-
tion differs significantly from the outlined hypothesis of
spur formation. Posteromedial osteophytes are most
commonly seen in overhead throwing athletes with valgus
extension overload,"*“"'" with the core pathophysiologic
event being an end arc bony abutment. The throwing mo-
tion requires a valgus torque and deceleration at the end of
the motion, which produces high compression and shear
forces on the posteromedial olecranon." These shear and
compressive forces induce osteogenesis and stimulate
osteophyte formation concentrated on the posteromedial
olecranon.’ In addition, any laxity of in the ulnar collateral
ligament can lead to increased compression of the medial
olecranon during forced extension, thereby inducing post-
eromedial osteophyte formation.'' Even the smallest laxity,
including chronic or recurrent subclinical microtears of the
ulnar collateral ligament, can lead to osteophyte
formation.''

Clinical presentation

Posterior midline elbow pain is universally present in pa-
tients with symptomatic olecranon spurs.” Posterior elbow
pain can usually be elicited with resisted elbow extension,
particularly from a beginning point of end arc flexion to-
ward terminal extension over a range of about 130° to 100°.
When the spur is fractured at presentation, pain can be
experienced in all arcs of motion and especially with
resisted elbow extension, presumably due to the pull of the

Figure 3 A preoperative photograph of a patient with a symp-
tomatic olecranon spur. A prominent olecranon is visible with
mild surrounding soft tissue edema.

triceps acting on a nonunion interface of the bony spur.
Patients generally report that pain began after starting
manual labor, weight lifting, or other repetitive activities. In
addition, they may have a history of gout, bursitis, or
tI_aurna.Z.?o,8,12,14,2]

As mentioned, fracture through the spur, which was
once thought to be a rare occurrence that was usually
associated with triceps avulsion,”® can be a cause of sig-
nificant pain. A more recent report of spur excision as a
treatment for chronic triceps tendonitis found that 50% of
patients had a fracture of the spur at operation.'* An un-
recognized fracture can go on to become a painful
nonunion, and associated soft tissue edema can lead to a
mass effect that contributes to the posterior elbow pain. In
our clinical experience, patients do not overtly display tri-
ceps weakness or deficiency; instead, they generally present
with pain during resisted extension. This pain may cause
decreased effort during testing, but this represents pain-
inhibition, not true triceps weakness.

The subcutaneous nature of the elbow and olecranon
process makes physical examination relatively straightfor-
ward."” When an olecranon spur is present, the examination
generally reveals a prominent olecranon and point tender-
ness, with or without edema (Fig. 3). Tenderness may also
be present over the distal triceps tendon, suggestive of
coexistent tendinitis. Posterior elbow pain can usually be
elicited with resisted elbow extension, particularly from a
flexed starting position. Flexion contractures between 10°
and 20° have also been observed,” and all patients reported
in the current literature have been neurovascularly
intact.>”'” Decreased range of motion is a common pre-
senting finding in patients with olecranon osteophytes.

The flexion contractures seen in olecranon osteophytes
and olecranon spurs are hypothesized to have different
mechanisms of formation, but both have the common final
pathway of limited range of motion. The flexion contrac-
ture seen with osteophytes is secondary to the abutment of
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the olecranon in the olecranon fossa, thereby forcing the
patient to keep the elbow slightly flexed, which can even-
tually lead to a contracture.” The mechanism of contracture
development with olecranon spurs has yet to be definitively
determined but may involve pain at terminal (resisted)
extension causing a feedback loop within the joint that
leads to a flexion contracture.

The examination findings of spurs also contrasts with
those of olecranon osteophytes. When osteophytes are
present, testing for valgus extension overload whereby the
elbow is placed under valgus stress and then extended to
terminal extension will result in abutment of any osteo-
phytes against the olecranon fossa, and full extension will
not be possible. The posterior grind test can also be used to
demonstrate the presence of olecranon osteophytes. In this
test the patient’s wrist is placed on the examiner’s shoulder
with the arm in full pronation and extension. The examiner
then applies a downward force on the elbow, exaggerating
the hyperextension. If osteophytes are present, the examiner
will feel them grinding against the olecranon fossa and the
patient generally reports pain.

Investigations

When a symptomatic olecranon spur is suggested by
history and physical examination, a lateral plain radio-
graph of the affected elbow is sufficient for diagnosis.
However, most patients have been assessed with magnetic
resonance imaging (MRI), computed tomography, or ul-
trasound at the time of presentation to the clinic.” MRI or
ultrasound imaging is usually performed when the patient
is evaluated for triceps tendonitis or olecranon bursitis
because these pathologies are frequently found concomi-
tantly with olecranon spurs.” The presence of an olec-
ranon spur has been hypothesized to make these entities
more resistant to conservative treatment and therefore
more likely to require surgical intervention.”’***' We
commonly use MRI in our practice due to the ability to
interpret any associated tendinitis and nonunions in the
clinic with an examinable patient in our presence. A
representative radiograph is shown in Figure 4.

Treatment and outcomes

All of the reported patients with symptomatic spurs have
undergone at least 3 months of conservative treatment. This
regimen includes nonsteroidal anti-inflammatory medica-
tions (ibuprofen, naproxen, etc), rest, activity modification
(reduction of loaded elbow extension below 5 pounds),
supervised physical therapy (ultrasound, cryotherapy,
iontophoresis, etc), and elbow immobilization or padding or
both.” This conservative therapy failed in all 11 of the re-
ported patients; however, this was a retrospective study
looking at operative outcomes, and therefore, only opera-
tive cases were reported. Other studies have shown that
patients with associated conditions, such as triceps

Figure 4 A lateral radiograph shows a representative olecranon
spur and spur fragment.

Figure 5 Skin incision and subcutaneous dissection allows the
spur to be seen with fibers of the triceps tendon inserting onto and
going deep to the spur.

tendonitis and olecranon bursitis, are more likely to be
refractory to conservative management if a spur is present
and that symptoms resolve after spur excision.'**'
Operative techniques of spur excision with limited
follow-up have been reported for patients undergoing spur
removal because of symptomatic spurs, chronic triceps
tendonitis, and chronic olecranon bursitis that were re-
fractory to conservative treatment.”'*?'  General or
regional anesthesia was used for all procedures. A lateral
longitudinal incision was made, and a full-thickness skin
flap was raised (Fig. 5). Partial or full bursectomies were
performed in all patients with symptomatic spurs or
recurrent triceps tendonitis in which evidence of concom-
itant bursitis was found at operation.”'* The spur was
generally covered by at least a thin layer of triceps tendon,
which was incised longitudinally. The tendon was then
elevated until the spur and posterior olecranon were
exposed. The spur and, in some cases, a small section of
normal olecranon, were removed using an osteotome,
rongeur, or combination of the two (Figs. 6-8).21421 All
authors were careful to preserve the remainder of the
normal distal triceps insertion.”'**' The incised tendon
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Figure 6 Intraoperative photograph showing that the triceps
tendon has been elevated off the spur, preserving its distal inser-
tion. The spur has been almost completely removed.

Figure 7 Intraoperative photograph showing the posterior
olecranon after spur removal. The spur has been removed down to
the dorsal cortex.

was not repaired in all published cases. Alvi et al” simply
debrided the tendon to healthy-looking tissue in some pa-
tients, and the remaining tendons were repaired with
running suture or suture anchors.'**’

In our practice, the periosteum is elevated from the
subcutaneous border of the spur, and this plane is pro-
gressed, with a combination of sharp scalpel dissection and
blunt periosteal elevation, to the deep surface of the spur.
When the deep surface is completely detached from the
triceps, an osteotome is placed at the interface angle be-
tween the spur and normal olecranon. The osteotome is
angled toward the normal contour of the olecranon, and the
spur is removed. Any sharp edges are removed with a
rongeur. We prefer to repair the tendon side-to-side or to
bone, depending on the defect size that results from spur
excision.

Postoperatively, patients treated for symptomatic spurs
were splinted in flexion,” although we use bulky bandages
in elbow extension in an attempt to reduce triceps tension
for the first 2 weeks. Patients were allowed to begin range
of motion exercises within 1 week of surgery, progressed to
a self-directed motion and strengthening program, and were

Figure 8 Typical olecranon spur after removal.

allowed to resume normal activities at 3 to 6 weeks.” Pa-
tients treated for recurrent bursitis were not splinted but
instead received a compression bandage for 10 days, after
which range of motion activities were begun.”' Those
treated for triceps tendonitis had the most restrictive post-
operative course and were kept in a splint or cast at 45°
flexion for 3 weeks before limited range of motion exer-
cises were started. These patients were protected from
active extension until 6 weeks postoperatively, and
strengthening was not commenced until 3 months."* A
summary of these techniques can be found in Table I.

All 3 techniques produced good clinical outcomes with
high patient satisfaction in short to midterm follow-up, and
there were no major complications.”'*?" Quayle and
Robinson”' monitored their patients with serial physical
examinations for a minimum of 6 months and noted only
some minor tenderness or hypoesthesia of their scars. Tri-
ceps function was unaffected, even after removal of normal
olecranon; however, the authors do stress the importance of
preserving the triceps periosteal attachments.”' Alvi et al’
reassessed patients an average of 34 months after spur
excision. The patients were examined and assessed with the
11-item version of the Disabilities of Arm, Shoulder and
Hand, and the Mayo Elbow Performance Score, and visual
analog scales were used to quantify patient satisfaction and
pain.” They also measured active elbow joint motion with a
goniometer, tested elbow strength and categorized it using
the Medical Research Council of Great Britain grading
system, and judged elbow stability by applying varus and
valgus stress and comparing it with the contralateral side.”
Follow-up radiographs were obtained as well. At the final
follow-up, all patients had normal range of motion and
strength, and no instability was noted.” Jafarnia et al'* re-
ported outcomes in competitive pitchers who had triceps
tendonitis that was refractory to conservative treatment and
associated with an olecranon spur. All patients were all able
to return to their premorbid level of performance after spur
excision.'*
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Table I Summary of reported operative techniques for olecranon spur excision and their outcomes
Quayle and Robinson®' (1978) Jafarnia et al'“ (2001) Alvi et al® (2014)
Indication Recurrent bursitis Recurrent triceps tendonitis Symptomatic olecranon spur
Patients, No. 9 9 11
Elbows, No. 11 9 12
Spurs, No. 7 9 12
Operative technique e All bursas preserved e Bursitis excised e Bursitis excised
differences e Spur and normal olecranon e Spur and normal olecranon e Spur removed down to dorsal

Post-op course

Outcomes

Follow-up

removed
e Tendon repaired with running
suture

e Compression bandage for
10 days

e Motion started once bandage
removed

e All had bursitis resolve

e No loss of extension or
strength

e 2 had scar tethering

e 2 had temporary hypoesthesia

e 1 had slight residual
tenderness

Range: 0.5-6 years
Average: 3 years

removed

e Tendon repaired with 1-2
suture anchors and running
suture

e Splint or cast in 45° flexion

e Active flexion and passive
extension started 3 weeks
post-op

e Active extension started
6 weeks post-op

e Strengthening started
3 months post-op

e All had tendonitis resolve

e No loss of extension or
strength

e 1 had triceps suture
prominence

e 1 had persistent pain without
discrete clinical findings

Not stated

cortex and adequacy of
resection checked with intra-
op fluoroscopy

e Tendon debrided or repaired
with running suture

e Splinted in flexion

e Motion started 1 week post-op

o Self-directed motion and

strengthening program

Unrestricted activities at

3-6 weeks

e High patient satisfaction and
improved symptoms

e No loss of extension or

strength

1 had post-op seroma, that

resolved with aspirations

e 1 had olecranon bursitis that

resolved with compression

1 required return to operating

room for prominent suture

material in triceps tendon

e 2 had recurrent spurs, one of
which was symptomatic and
required reoperation

Range: 10-78 months

Average: 34 months

Patients treated for symptomatic spurs did not undergo
resection of normal olecranon, their spurs were removed
down to the distal cortex, and adequacy of the bone removal
was checked with intraoperative fluoroscopy.” However, in
patients who underwent surgical treatment for recurrent
bursitis and triceps tendonitis, a portion of normal olecranon
bone was removed in addition to the spur.”'**' In our
experience, this is often necessary in those with a prominent
olecranon process (usually normal for that particular person
bilaterally) to decrease the contour and prevent a future
recurrence due to continued prominence irritation. This
removal of nonpathologic bone did not seem to affect
functional outcomes because there was no loss of extension,
strength, or joint stability in any of the patients.”'**'

Preservation of normal joint stability, despite the
removal of normal olecranon, contrasts with the treatment
of olecranon osteophytes, in which removal of only
abnormal bone is recommended.'®'” Excision of normal
olecranon, at the articular cartilage edge, has been shown to

increase strain on the stabilizing ligaments, which may lead
to further injury requiring operative repair."'®'’ This
aspect highlights the importance of correct nomenclature,
between an olecranon spur (distant from the chondral
margin) and an olecranon osteophyte (adjacent to the
chondral margin). Two patients treated for symptomatic
spurs, who therefore did not have excision of normal
olecranon, did have recurrence of the spur. Only one of the
recurrent spurs was symptomatic and was re-excised.” Pa-
tients in whom normal olecranon was removed did not
experience recurrent symptoms in similar lengths of follow-
up. Whether their spurs recurred is unknown because
follow-up radiographs were not included in these studies.

Discussion

Olecranon spurs are an established pathology that has only
recently received attention in the clinical literature. The
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current literature represents a small number of patients and
selects only those who have required surgical intervention.
Therefore, whether an adequate conservative treatment
regimen exists or whether all symptomatic spurs require
excision has yet to be determined, although our clinical
experience suggests that conservative treatment can be
sufficient. The current literature supports that spur excision,
which includes removal of normal olecranon, does not
affect functional outcomes. Spur recurrence has been re-
ported when only pathologic bone is excised; however, the
number of patients studied is far too small to draw any
definitive conclusions on whether removing normal olec-
ranon is a superior technique resulting in less recurrence.
Further comparative studies between these methods are
needed. In addition, the mechanism of spur formation has
not yet been elucidated in the current literature. Under-
standing their formation may provide insight into future
treatments not only for olecranon spurs but also at other
entheses.

Most patients with symptomatic spurs who present to
our orthopedic upper extremity clinic can be adequately
treated with nonoperative measures, notably, activity
modification, nonsteroidal anti-inflammatory medications,
padded elbow braces, and physical therapy. However, some
refractory cases that require surgical intervention continue
to cause unacceptable symptoms for the patient. A surgical
solution that we most commonly use is a 4-cm posterior
incision just lateral to the midline and centered over the
most prominent aspect of the spur. Most frequently, we
have noted that the triceps has attachments to the deep
aspect of the spur and that these are elevated for spur
removal, which is removed with an osteotome or rongeur,
although occasionally the spur is already broken at pre-
sentation. Our practice is to remove the spur down to the
original cortex and not remove any normal olecranon.
Similar to the practice of Alvi et al,” triceps tendon repair is
a clinical decision determined by the size of the defect left
by spur removal.” Large defects are repaired with a running
suture through bone tunnels, using a No.2 gauge nonab-
sorbable braided suture. As with the reported patients, our
patients have done well postoperatively, are satisfied with
their outcomes, and do not have any triceps weakness or
functional disabilities. In addition, the patients in our
practice have not had any recurrence of symptomatic spurs.

Conclusions

Olecranon spurs are a relatively common pathology with
very scant representation in the literature. The mecha-
nism of their formation has not been confirmed but
seems to be similar to that of spurs at other entheses.
Three methods of spur resection are reported in the
current literature, and all have good outcomes. Our
clinical experience is that most spurs can be treated with

conservative measures but that patients who do require
an operative intervention have satisfactory results, and
none have had any recurrence of symptoms.

Disclaimer

The authors, their immediate families, and any research
foundations with which they are affiliated have not
received any financial payments or other benefits from
any commercial entity related to the subject of this
article.
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