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Background: Anconeus compartment syndrome is a rarely reported compartment syndrome in the anconeus muscle compart-
ment of the forearm. It has anatomic and pathophysiological associations with posterolateral rotatory instability (PLRI) of the
elbow.

Purpose: To present the history, management, and outcomes of 4 patients with anconeus compartment syndrome. Secondary
aims were to (1) establish normative anconeus pressures and (2) measure the volume of this compartment with and without PLRI
in cadavers.

Study Design: Case series; Level of evidence, 4.

Methods: Four patients with clinical signs of anconeus compartment syndrome (2 gymnasts, 1 swimmer, and 1 footballer/weight-
lifter) were identified over a 3-year period (2015-2017 inclusive). Patient history, sporting activity, physical examination, anconeus
compartment pressures, and treatment outcomes were recorded. Manometry of the anconeus compartment in 2 healthy male
controls was performed to establish normative compartment pressures. Anconeus volumetric anatomy and the effect of creating
PLRI on compartment volume was investigated in 4 cadaveric elbows.

Results: All 4 patients had microtraumatic PLRI, and 2 patients had anconeus hypertrophy. Anconeus compartment pressures at
rest and at 2-minutes postexercise were median 28.0 and 67.5 mm Hg, respectively, in the patients and mean 16.5 and 18 mm Hg,
respectively, in the controls. Simultaneous fasciotomy and PLRI reconstructive procedures were performed in 2 patients, with out-
comes showing full return to competition. Fasciotomy alone was performed in 2 patients to allow return to competition, with both
requiring later reconstruction to address PLRI. Cadaver dissection revealed that the anconeus compartment was extremely small
and that creation of PLRI reduced the direct volume of the compartment and increased the distance between the anconeus origin
and insertion.

Conclusion: Our case series demonstrated that anconeus compartment syndrome can occur in upper limb-dominant athletes in
the presence of PLRI and anconeus hypertrophy. Pain is relieved by fasciotomy, but definitive treatment of the underlying insta-
bility prevents further symptomatology.
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The anconeus is a small triangular muscle that runs along
the posterolateral aspect of the elbow. It originates on the
posterior surface of the lateral epicondyle of the humerus
and inserts distally on the posterosuperior surface of the
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ulna and the lateral aspect of the olecranon. The deep
aspect of the anconeus adheres closely to the lateral joint
capsule, lateral collateral ligament (LCL), and humeroul-
nar joint.>3° It is innervated by a branch of the radial
nerve.?

There is ongoing debate on the exact function of anco-
neus.® The penniform architecture of the anconeus (fibers
arising obliquely along a tendinous expansion like
a feather) indicates that it is more suited for generating

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (https://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at
http://www.sagepub.com/journals-permissions.



2 Hoy et al

force rather than displacement of a joint segment.!! Conse-

quently, there are suggestions that the anconeus serves
primarily as a dynamic stabilizer of the lateral
elbow,*203%33 with minimal contribution to elbow exten-
sion (15%).%° Because of its location and orientation, a pri-
mary function of the anconeus may be to protect the
passive elbow constraints, such as ligaments and joint cap-
sule, by contributing to posterolateral stability.> > A dis-
ruption to the common extensor origin (CEO) and LCL
results in increased elbow varus and posterolateral elbow
instability.?° Posterolateral rotatory instability (PLRI) of
the elbow occurs when the radius and ulna rotate exter-
nally in relation to the distal humerus, leading to posterior
displacement of the radial head relative to the capitel-
lum.'® PLRI is often the result of direct trauma and subse-
quent disruption to the LCL and CEO; however,
microtraumatic PLRI may occur due to chronic attenuation
of the lateral ligament complex in long-standing cubitus
varus.!” Factors such as repetitive and high loads to the
LCL and CEO (such as in gymnastics or with prolonged
use of elbow crutches), as well as congenital hyperlaxity
may propagate the symptoms of nontraumatic PLRI.'°
Tensioning of the anconeus has been shown to restore
the stability of the LCL- and CEO-deficient elbow,>2® indi-
cating its importance as an active restraint to PLRI. The
anconeus may also assist in the screw-home mechanism
of the radial head on the capitulum through arcs of motion
at the elbow.?!

Compartment syndrome is characterized by pain from
an increase in intracompartment pressure within an osteo-
facial envelope, which may be caused by intrinsic swelling
or an external compression. The mechanism of injury may
be traumatic or nontraumatic.2? The upper extremity com-
partments have typically been divided into the shoulder
and arm (brachium), forearm (antebrachium) and hand
compartments; however, the anconeus may be an indepen-
dent compartment.?®3° The triceps extensor expansion is
continuous with the anconeus compartment fascia.?®

Chronic exertional compartment syndrome (CECS) is
a reversible ischemic state related to an increase in tissue
pressure within the confines of a sealed facial space during
exercise.2>*® This pathological increase in interstitial tis-
sue pressures can result in pain, local muscle weakness,
cramping, and/or fatigue.?® There are a number of theories
on the origin of symptoms, including muscle deoxygen-
ation, a disproportionate oxygen supply versus demand,
and stimulation of sensory or intramuscular pressure
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fibers within the compartment.?®> CECS has been com-
monly reported in the lower limb,'%*® with infrequent
reports in the flexor compartment in the upper
limb.81%2% In the upper limb, it has been reported second-
ary to sports such as swimming, rowing, and
motorcycling. 183847

Anconeus compartment syndrome is a variation of the
upper limb compartment syndromes, which, to date, has
been reported only in 2 patients, including a carpenter
and a typist.>3%*! In these studies, anconeus compartment
pressures were reported in symptomatic patients; how-
ever, no published normative pressures for the anconeus
compartment exist. Last, there has been no suggested
mechanism of injury for anconeus compartment syndrome.
In our clinical practice, we have observed exertional lateral
elbow pain in the presence of PLRI in athletes performing
high repetitions of upper limb weightbearing or high elbow
rotational loads.

The primary aim of this study was to present the his-
tory, management, and outcomes of 4 patients with anco-
neus compartment syndrome. The secondary aims were
to (1) test anconeus compartment pressures in healthy con-
trol volunteers before and after exercise to establish nor-
mative values to compare with those with anconeus
compartment syndrome and (2) measure the volume of
this compartment with and without the creation of PLRI
in cadavers to assist in developing a hypothesis surround-
ing the mechanism of injury of this condition.

METHODS

Patients With Anconeus Compartment Syndrome

Ethical approval for this study was granted, and it was
conducted by 2 experienced upper limb surgeons (G.H.,
P.J.) and 1 experienced upper limb sports physician
(T.J.). Patients with exercise-induced lateral elbow pain
were identified as potential participants for this study
over a 3-year period (2015-2017 inclusive). The patient-
reported history (including occupation- and sport-related
activity) and physical examination tests (particularly for
PLRI; including the posterolateral rotatory drawer, pivot-
shift, and push-up tests) were recorded in the patient’s
clinical notes.? PLRI was defined as a pathological increase
in posterior radial head translation in association with
symptom reproduction. Treatment selection was based on
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Figure 1. Measurement of compartment pressures in
patients with exertional elbow pain.

the individual patient pathology. Return-to-activity status
was recorded.

To measure anconeus compartment pressure, manome-
try of included participants was performed by an experi-
enced pressure tester (P.J.) using a Stryker STIC
pressure monitor and slit catheter system (Figure 1).
Ultrasound was used to confirm the positioning of the
inserting needle and thus the catheter position within
the compartment. Both resting and postexercise pressures
(at 2 minutes) were measured. Exercise consisted of
resisted elbow extension cycles and elbow weightbearing
rotation cycles.

Normative Anconeus Compartment Pressures

Manometry of 2 healthy male volunteers (G.H. and P.J.;
controls) was used to establish normative anconeus com-
partment pressures using the same testing procedures as
described for the patients. Pressure readings were
recorded at 5 timepoints: initial measurement, resting,
exercise, 1 minute postexercise, and 2 minutes
postexercise.

Volumetric and PLRI Assessment in Cadavers

We performed cadaver dissections of the anconeus in 4
elbows of 2 cadavers (obtained from the anonymous donor
program at the University of Melbourne). On 1 side of each
cadaver, using a Kocher approach, an incision was made
centrally over the anconeus compartment. The anatomic
boundaries of the anconeus compartment and relation-
ships to the lateral ulnar collateral complex were noted.
The length of the origin and insertion of the anconeus mus-
cle was measured at rest and after recreating PLRI (see
the following) by sectioning the humeral origin of the cap-
suloligamentous attachments of the lateral ulnar collateral
complex.

The compartment volume was measured both directly
(muscle volume) and indirectly by fluid volume replace-
ment. For the direct determination of volume, the
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Figure 2. Fluid injection in a cadaveric specimen for mea-
surement of compartment volume after muscle excision
and fascial closure.

Figure 3. Radiocapitellar joint in a cadaveric specimen
opened (A) without posterolateral subluxation and (B) with
subjective posterolateral subluxation, showing the radial
head impinging in the anconeus space.

anconeus muscle was dissected out of the compartment
en bloc without violating the floor of the compartment.
The direct volume was measured in a syringe with air
expelled. For the indirect measure, after the excision of
contents, the compartment was then sealed and injected
with saline (Figure 2). No computerized evaluation of soft
tissue volume was available when these patients were
seen.

We also sought to determine whether posterolateral
instability would affect the volume of the anconeus com-
partment. After reflecting the anconeus muscle and explor-
ing the floor of the compartment, the elbow capsule was
released longitudinally. Second, the undersurface of the
extensor carpi radialis brevis (ECRB) fascia was released.
Third, the lateral structures were sequentially sectioned,
looking at the shape of the compartment and the
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TABLE 1
Patient Characteristics, Compartment Pressures, and Treatment Outcomes®
Variable Patient 1 Patient 2 Patient 3 Patient 4 Median (Range)
Sport Gymnastics Swimming Gymnastics Football/weight-lifting -
Competition level International International International Local, part-time -
Age at onset, y 25 23 21 24 23.5 (21-25)
Side/dominance Left/nondominant Right/dominant Left/nondominant Right/dominant -
Symptom duration, mo 6 18 9 24 13.5 (6-24)
Compartment pressure, mm Hg
Resting 40 Missing 28 17 28 (17-40)°
Postexercise® 90 125 45 34 67.5 (34-125)¢
Instability clinically confirmed Yes Yes Yes Yes, avulsion fragment in -
compartment
Anconeus hypertrophy No Yes No Yes -
Treatment Mini-incision Fasciotomy; late Fasciotomy; late Explored, fragment -
compartment PLRI PLRI excised and PLRI
release; late reconstruction reconstruction reconstruction
PLRI
reconstruction
Outcome Excellent; early Excellent; return Excellent; early Excellent; return to full -

return to elite

to elite

return to elite

activity

competition swimming

competition

“Dashes indicate areas not applicable. PLRI, posterolateral rotatory instability.

®Pressure at 2 minutes postexercise.

‘Normative resting value from controls: mean, 16.5 mm Hg (range, 15-18 mm Hg).
9Normative postexercise value from controls: mean, 18 mm Hg (range, 16-20 mm Hg).

subsequent compartment volume. The capsule alone was
sectioned first, followed by the anterior common extensor
origin, and finally the posterior floor (which makes up
the “lateral ulnar collateral complex” of O’Driscoll) until
the radial head became subluxated and deformed the anco-
neus compartment in rotation, reducing its volume (see
Figure 3 and Supplemental Video). Although we simulated
the dynamic process of PLRI passively in cadavers, the use
of cadavers to infer human elbow instability mechanisms
has been done previously.'%4°

Data Analysis

Manometry results of the patients and normative controls
were reported using descriptive statistics: medians for
sample sizes from 3 to 25 and means for sample sizes of
2 or >25 with a normal distribution.?®

RESULTS

The characteristics, anconeus compartment pressures, and
results of treatment of the 4 included patients are outlined
in Table 1. Three of the patients were elite Olympic-level
athletes, and 1 was a local, part-time Australian Football
League player. All patients were male. The median age
of symptom onset was 23.5 years (range, 21-25 years).
The median anconeus compartment pressures at rest and
2 minutes postexercise were 28.0 and 67.5 mm Hg, respec-
tively. All patients had microtraumatic PLRI, and 2
patients demonstrated significant anconeus hypertrophy
on the affected compared with the unaffected side.

Patient 1

A 25-year-old international-level gymnast presented with
a 6-month history of increasing posterolateral elbow pain
while using the pommel. The patient was participating in
a heavy gymnastic training cycle, with a career objective
event in a few months’ time. The history of pain developing
after commencement of activity and continuing through
cooling down suggested the possibility of a compartment
syndrome. Examination demonstrated PLRI.

Electromyography (result normal) and pressure studies
showed a pre-exercise pressure of 40 mm Hg and a postex-
ercise pressure of 90 mm Hg, confirming the primary diag-
nosis of anconeus compartment syndrome. A mini-incision
compartment release was performed. Immediate relief was
obtained, and the patient returned to the near full training
schedule within a week of surgery. The patient won the
high bar at the next world championship. This specialty
event utilizes massive traction and rotation forces on the
elbow in 1-armed high-bar loops.

The patient required further follow-up 18 months later
because of ongoing stress on the anteromedial coronoid
with posterolateral subluxation and eventually underwent
a lateral ligament reconstruction of the elbow to address
the underlying PLRI, with full return to competition.

Patient 2

A 23-year-old, right-hand dominant, international-level
swimmer presented with pain over the posterolateral
aspect of both elbows. The pain became worse as the dura-
tion of a swim training session or event increased and
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Figure 4. Bulging of the anconeus muscle.

Figure 5. Lateral ligament reconstruction. LCL, lateral collat-
eral ligament; LUCL, lateral ulnar collateral ligament.

continued through cooling down. Pain was particularly
noticeable during the pull-through of each stroke. The
patient had undergone an extensive conservative therapy
program, including rest, massage, and corticosteroid injec-
tion. Tenderness was demonstrated over both anconeus
muscle bellies, especially after swim training.

On examination, the patient demonstrated anconeus
hypertrophy as well as PLRI of the elbow, without signifi-
cant generalized ligamentous laxity. PLRI testing repro-
duced some (but not all) of symptoms. A magnetic
resonance imaging (MRI) scan displayed increased signal
in the triceps and biceps distal muscle bellies, without
frank anconeus or lateral elbow pathology. Compartment
pressures were measured and confirmed the condition,
with peak pressures of 125 mm Hg.

The patient underwent surgical decompression of the
anconeus muscle. At decompression there was significant
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Figure 6. Anconeus fascia opened in a cadaveric specimen
to show the anconeus muscle and radiocapitellar joint.

bulging of the muscle (Figure 4). The patient underwent
a simultaneous lateral ligament reconstruction of the
elbow for the PLRI (Figure 5). At 6 weeks, the patient
had gained significant confidence and subjective strength
in the elbow. Subsequent return to full training showed
significant improvements in pain and swimming perfor-
mance. The patient was able to return to the elite swim-
ming level.

Patient 3

A 2l-year-old international-level gymnast (all-around
rather than individual apparatus) presented with a sug-
gested diagnosis of anconeus compartment syndrome.
This patient had a much shorter history of pain, with
only a mild increase in compartment pressures (28 mm
Hg at rest compared with 20 mm Hg in the unaffected
side, increasing to 45 mm Hg after exercise) on testing
compared with the other patients. Examination demon-
strated PLRI.

To facilitate early return to competition, the patient ini-
tially underwent fasciotomy only and returned to win
a medal at subsequent world championships. However,
34 months later he was re-evaluated with ongoing postero-
lateral instability symptoms. The patient eventually
underwent a posterolateral reconstruction without compli-
cation and with good results.

Patient 4

A 23-year-old patient participating in local football com-
bined with a heavy gymnasium weight program presented
with anconeus hypertrophy and pain over an 18-month
period. History included a fall on the elbow some years
before. Examination revealed tenderness over the humeral
epicondyle, PLRI, and exercise-induced pain into the anco-
neus that settled with rest. MRI scans showed an avulsed
fragment of bone from the lateral humeral epicondyle lying
in the anconeus compartment.
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TABLE 2
Normative Anconeus Compartment Pressures in Controls (n = 2)

Compartment Pressure, mm Hg®

Controls Initial Pressure At Rest Exercise 1 min Postexercise 2 min Postexercise
1 20 15 114 44 20
2 26 18 102 26 16

“Initial pressure, anconeus compartment pressure taken soon after the participant entered the examination room; At rest, anconeus com-
partment pressure taken when the participant was actively resting before exercise.

Surgical exploration allowed fasciotomy, excision of the
fragment, and lateral ulnar collateral ligament (LUCL)
advancement to reconstruct the LUCL complex. The
patient had complete relief and returned to full activity.

Normative Anconeus Compartment Pressures

Anconeus compartment pressures in the controls are dem-
onstrated in Table 2. Resting pressure was extremely vari-
able. The insertion of the required fluid in testing sent the
“initial peak” pressure well into what would be called path-
ological in standard studies, but after 1 minute, the pres-
sure came down to the resting level of a mean 16.5 mm
Hg. The mean peak l-minute postexercise pressure was
35 mm Hg, and the pressure returned to a mean level of
18 mm Hg after 2 minutes, which is considerably longer
than when testing lower limb compartment pressures.”

Anconeus Volume and PLRI Assessment in Cadavers

Anatomic Findings. The anconeus muscle is a pyramidal
shape, enveloped by a stout fascial sleeve with an apex at
the posterolateral humeral border immediately posterior
to the common extensor origin and therefore in direct prox-
imity to the lateral ulnar collateral “complex” (Figure 6).
This fascia was confirmed as continuing as an expansion
of the lateral triceps tendon. Its anterior border is the
raphe at the posterior margin of the common extensors of
the forearm. The shape of the anconeus compartment
acts like a stretched bag, as lengthening of the ends of
the muscle unit decreases the volume of the compartment
and increases pressure.®

Compartment Volume. The direct muscle volume of the
anconeus was approximately 8.0 mL in cadaver 1 and 7.0
mL in cadaver 2. The indirect measure (compartment
sealed and injected with saline) was again approximately
8.0 mL in cadaver 1 and 7.0 mL in cadaver 2.

Anatomic Response to Posterolateral Instability. Reflect-
ing the anconeus muscle from its compartment did not lead
to an appreciable increase in radial head translation with
passive supination of the forearm. Releasing the elbow cap-
sule longitudinally, again, did not lead to an appreciable
increase in radial head translation. Releasing the under-
surface of the ECRB fascia did lead to an appreciable
increase in posterolateral translation of the radial head

with passive supination (see Supplemental Video). The
radial head moved posterior to the capitellum, directly
impinging on the floor of the anconeus compartment fascia.
Further dissection of lateral structures continued to
increase the translation of the radial head until effective
PLRI resulted.

The length of the anconeus from the anterior margin of
the origin to insertion on the supinator crest of ulna was
measured at 9.2 cm at rest in 2 of the elbows. After per-
forming the sectioning at the humeral epicondyle, the rota-
tory subluxation of the forearm produced a lengthening of
the muscle compartment from prefixed markers of 0.6 cm
(6.5%) which significantly alters the length-tension ratio
of the muscle in that lengthened state. This reduces the
effective volume with the intrusion of the radial head
into the compartment area.

DISCUSSION

This study revealed the presence of exertional anconeus
compartment syndrome in 4 patients who participated in
repetitive, upper limb-dominant sporting activities. All 4
athletes had PLRI, and 2 athletes had significant clinical
anconeus hypertrophy. The median anconeus compart-
ment pressures at rest and at 2 minutes postexercise
were 28.0 and 67.5 mm Hg, respectively. The range of rest-
ing and postexercise pressures of the patients was wide;
however, this may be due to variations in elbow anatomy,®
physiological adaptations that occur during different types
of training loads,?” and the severity of the compartment
syndrome itself.2> Pedowitz and colleagues®® concluded
that in the presence of clinical findings, a pre-exercise
pressure of >15 mm Hg and a 1-minute postexercise pres-
sure of >30 mm Hg may be diagnostic of CECS. This crite-
rion was met by all participants in our study. In
comparison, the mean anconeus compartment pressures
at rest and at 2 minutes postexercise for the controls
were 16.5 and 18 mm Hg, respectively. Although the sam-
ple size across patients and controls was too small for
direct statistical comparison, the obvious difference in rest-
ing and postexercise compartment pressures between the 2
groups, in conjunction with the diagnostic criteria for
CECS,??** supports the likelihood of anconeus compart-
ment syndrome in these athletes. All 4 patients with anco-
neus compartment syndrome experienced resolution of
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symptoms and return to sport with fasciotomy and stabili-
zation of their PLRI, supporting the diagnostic accuracy of
the condition.

In this study, cadaveric resection further strengthened
the biological plausibility of this condition, particularly in
association with PLRI. We found that the volume of the
anconeus compartment was 7 to 8 mL, which is extremely
small when compared with other muscle compartments,'*
leaving it susceptible to large pressure increases with
small changes in volume.?* We confirmed that the anatomy
of the anconeus compartment includes borders that are in
close proximity to structures affected by elbow instability
syndromes. Releasing the undersurface of the ECRB fascia
did lead to an appreciable increase in posterolateral trans-
lation of the radial head with passive supination. The vol-
ume of this compartment was further decreased by
intrusion of the radial head into the anconeus with the pos-
terolateral rotation of the radioulnar unit on the humerus,
such as occurs with PLRI, suggesting that PLRI may
increase anconeus compartment pressures in vivo.

Anconeus compartment syndrome occurs when the vol-
ume of this small compartment is reduced, often resulting
in a pathophysiological increase in the interstitial pres-
sure.? This can result in lateral elbow pain and reduced
performance of the distal upper limb."13%*! To date, anco-
neus compartment syndrome has been rarely reported in
the literature. Steinmann and Bishop*® reported on anco-
neus compartment syndrome in a typist. The patient had
a preassessment pressure of 24 mm Hg, with little change
pre- and postexercise, and had a good response to surgical
release. A lack of confirmed elevation of compartment pres-
sures raises questions over whether the surgery alone alle-
viated pressure or whether scarring may have contributed
some concurrent unrecognized elbow instability. PLRI was
only first described by O’Driscoll et al®! in 1991, and thus
Steinmann and Bishop may not have considered the effect
of PLRI on the anconeus compartment at the time of their
study.

Abrahamsson et al' reported anconeus compartment
syndrome in the dominant arm of a carpenter in 1987.
They demonstrated preoperative pressures ranging from
27 to 236 mm Hg. This is consistent with the labile pres-
sures we noted on pressure testing in healthy controls.
The compartment was then exposed under local anesthetic
and a wick inserted. The patient exercised with the elbow
in extension and experienced unbearable pain after 5
minutes, with the pressure rising to 464 mm Hg in the
compartment. A 2 cm-wide fascial resection was per-
formed. The patient’s symptoms improved, yet the pres-
sure reached as high as 108 mm Hg on subsequent
testing. However, the amount of fluid inserted during test-
ing was not reported, and in the present study, we have
shown that small volume changes can result in large pres-
sure changes.

Although this condition is rarely reported in the litera-
ture, anconeus compartment syndrome may be more prev-
alent among certain athletes performing high repetitions
of upper limb weightbearing in the presence of PLRI. Trac-
tion of the elbow with rotational forces may be the initial
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mechanism of developing LUCL laxity - a phenomenon typ-
ical in gymnasts performing high-bar training and rou-
tines.!'®!” LUCL laxity may progress to symptomatic
PLRI in the presence of microtrauma, such as can occur
with high training loads and local muscle fatigue.? In addi-
tion, subsequent pommel use may lead to hypertrophy of
the anconeus in an attempt to aid the “screw-home mech-
anism” of the elbow in extension for weightbearing.!® We
suspect that the posterolateral laxity compromises the
screw-home ability of the elbow so that weightbearing is
more difficult in full extension. In swimming, traction of
the radial head occurs with a posterolateral force in the
recovery phase of the freestyle stroke but with much less
force than in a gymnast. It is possible that preexisting
intrinsic posterolateral laxity (either congenital or post-
traumatic) is required for this process to begin.? Full exten-
sion and the screw-home mechanism is still required for
the commencement of stroke in strenuous training and
competition. The floor of the anconeus compartment
includes a broad surface of the ulna and over 50% of the
radiocapitellar capsule posterior to the midline, thus mak-
ing the floor of the compartment partially responsible for
posterolateral stability. If PLRI occurs on a recurrent basis
in vivo, stressing the floor of the anconeus compartment, it
may induce an increased pressure in that compartment.

Anconeus hypertrophy may also reduce compartment
volume and increase compartment pressures. Anconeus
hypertrophy may occur due to high, repetitive upper limb
loads*>*® and, we postulate, may even be a secondary
response to PLRI. High, repetitive elbow loads in cubitus
varus that occur with gymnastic events such as pommel
and parallel bars require high eccentric loads from the
anconeus as it actively stabilizes the posterolateral elbow
in a lengthened position.>® PLRI may further increase
the eccentric demand on the anconeus, as our results sug-
gest that inducing PLRI in cadavers increases the length-
tension ratio of the muscle by 6.5%. Repetitive eccentric
load has been shown to induce greater muscle hypertrophy
compared with concentric loads.?” Hence, the mechanisms
of repetitive and high cubital varus load, as well as PLRI,
may result in clinically significant anconeus hypertrophy.
Increased muscle volume (ie, hypertrophy) causes an
increase in internal pressure in the fascial compartment.*?
Gymnasts who repetitively place full weightbearing loads
through the elbow, often on a background of generalized
hyperlaxity, may be particularly susceptible to anconeus
compartment syndrome. Other sports that use resistance
in rotation (eg, swimming freestyle) may also develop
this condition.

Overuse injuries as a result of an increase in training
intensity and duration may contribute to the development
of CECS.1%2343 Repetitive microtrauma leads to intercellu-
lar and extracellular tissue damage, ranging from the
development of scar tissue to tissue degeneration.?® These
characteristics of overuse injuries have been observed in
athletes when they increase their training intensity and
duration. Intercellular and extracellular tissue damage
can impair the normal function of the myofascial compart-
ment, particularly during exercise.’® Therefore, CECS may
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occur when the physical demands on the athlete increase
at a faster rate than the body can adapt.2> CECS may
become more prevalent as previously amateur athletes
become professional or as athletes transition from semipro-
fessional to professional competition.*® It is possible that
other pathogenic mechanisms become apparent in sports
with high training loads. In the meantime, measuring com-
partment pressure in the anconeus compartment will allow
diagnosis of more patients with this unusual combination
of conditions.

All 4 study patients responded well to fasciotomy. Two
had fasciotomy alone but later demonstrated signs of
PLRI hinting at the pathogenetic mechanism. Of these 2
patients, 1 also had a bone fragment in the anconeus com-
partment, adding to the volume restriction. Subsequent
surgery to address PLRI and the bone fragment in these
2 patients led to good results, with full return to activity.
The 2 other patients underwent fasciotomy combined
with posterolateral elbow reconstruction at the first opera-
tion, which would release the compartment even if the
exertional compartment condition was not recognized. We
suspect that some patients with this condition are treated
without recognizing the associated condition.

Limitations and Strengths

A limitation of this study was that it is a small case series
of 4 patients and 2 controls; however, as anconeus com-
partment syndrome is rare, reporting on a large case series
would be difficult. In addition, controls were not matched
for age or athletic activity. Last, the baseline anconeus
pressure was missing for patient 2. Given the importance
of the overall clinical picture of this rare condition, the
decision was made to include this patient despite the miss-
ing value. A strength of this study was that it is the first to
report on more than 1 patient with anconeus compartment
syndrome. All included patients had clinical histories and
objective findings that were similar (ie, high upper limb
weightbearing loads and PLRI), allowing us to hypothesize
on the likely mechanisms responsible for this condition,
which has not been done previously. Furthermore, this
was the first study to investigate the anatomic and volu-
metric characteristics of the anconeus compartment along
with the creation of PLRI, supporting the biological plausi-
bility of anconeus compartment syndrome as a condition in
association with PLRI.

CONCLUSION

We reported a case series of exertional anconeus compart-
ment syndrome, with all patients demonstrating associ-
ated microtraumatic PLRI, which may indicate the
underlying pathogenesis of this rare condition. Sports
involving high and repetitive upper limb loads and/or rota-
tion forces as well as subsequent anconeus hypertrophy
may also contribute to this compartment syndrome. Fas-
ciotomy to relieve the pressure on the anconeus compart-
ment led to good outcomes; however, any PLRI should

The Orthopaedic Journal of Sports Medicine

also be addressed to avoid revision surgery. We postulate
that as training loads for athletes continue to rise in differ-
ent sports, the recognition of this condition is an important
differential diagnosis of lateral elbow pain in athletes.

A Video Supplement for this article is available at https://journals
.sagepub.com/doi/full/10.1177/23259671241272483#supplementary-
materials.
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