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New research findings that are changing clinical practice

APPLIED EVIDENCE

ical exam. Direct measurement of intra-
compartmental pressure—as described in
this article—is the best means of confirm-
ing the diagnosis. Because it’s an invasive
procedure, first rule out shin splints and
other more common disorders. In older,
even nonathletic persons, who can also suf-
fer from CCS, the list of disorders to rule
out grows longer.

Outpatient surgical treatment relieves
the pain of CCS and most often prevents
recurrences.

■ Clinical presentation
The classic presentation of CCS is a young
athlete who complains of an aching pain or
a crampy ache in the lower leg during exer-
cise, in an area of the leg corresponding to
1 of its 4 compartments (FIGURE 1).
Symptoms are bilateral in 70% to 80% of
athletes who develop compartment syn-
drome.1,2,3

Symptom traits vary. Other patients
describe a sensation of tightness, and some
even notice a swelling or bulge over the
affected compartment. Many patients
describe a numbness or tingling at the
affected site that occasionally radiates to
the foot. They also often report a feeling of
weakness and, in severe cases, may devel-
op true muscle weakness such as drop foot

Practice recommendations
■  A patient’s description of symptoms and

pattern of occurrence is the most reliable
clinical guide. Confirm suspicion of
chronic compartment syndrome by 
documenting intracompartmental 
pressures. Other diagnostic modalities,
though promising, have no place in the
work-up currently (C).

■  Study data are sparse for conservative
treatments, which seem largely 
unsuccessful in common clinical 
experience. Base any decision to offer
conservative therapy on an individual’s
circumstances. It is usually impractical 
to ask competitive athletes to change
sports or reduce intensity (C).

■  Fasciotomy is an effective treatment 
for chronic compartment syndrome.
Fasciectomy is preferred by some 
practitioners (C).

S
hin splints and stress fractures are
injuries we are accustomed to 
seeing among younger athletes. A

less well-known painful injury becoming
more prevalent—perhaps especially
among young female athletes—is chronic
compartment syndrome (CCS).

The patient’s history offers more
important clues to CCS than does the phys-

Chronic compartment 
syndrome:
Tips on recognizing and treating
The patient’s history offers more important clues 
than physical exam
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Though the debate
is unresolved,
most clinicians
agree that the
symptoms of CCS
are due to 
local ischemia
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FAST TRACK (slap sign). Less often, patients with CCS
report a severe shooting pain.

Symptoms usually resolve within min-
utes to hours following the cessation of
activity. However, they can linger for 1 to
2 days following intense activity, especially
when the athlete continues to participate
despite symptoms.3

Symptoms follow regular pattern.

While the onset of symptoms can vary
among CCS sufferers, patients often note
that symptoms recur consistently at a spe-
cific distance (if running or cycling) or
duration of exercise.7 Temporary rest from
or complete cessation of the associated
activity may relieve symptoms, but a
return to full participation inevitably leads
to more severe symptoms. Those who
ignore symptoms and continue their activ-
ity may over weeks or months experience a
worsening in severity and an earlier onset
of symptoms.2

Clinical exam much less helpful than

the history. With most patients who have
CCS, the exam is completely normal. In
fact, the real value of the exam may be to
detect signs associated with other disorders
in the differential (TABLE).

However, occasionally positive find-
ings support the diagnosis of CCS. The
finding most commonly encountered is
muscle herniation, seen in 40% to 50% of
patients.7,8 These hernias result from a
defect in the overlying fascia and are evi-
denced by a soft tissue bulge that becomes
more prominent with muscle contraction.
Hernias can be tender to palpation or
asymptomatic.2

Another finding, in the absence of 
herniation, is tenderness of the affected
area when palpated. Less frequently, the
examiner may note swelling or tightness
over the affected compartment.

A few patients with anterior or lateral
compartment syndromes have significant
weakness on dorsiflexion.2,8

The lower leg comprises 4 main compartments: 
anterior, lateral, superficial posterior, and deep posterior.
Some authorities think the superficial posterior 
compartment should be further divided into the 
lateral and medial superficial posterior compartments,
reflecting the 2 heads of the gastrocnemius muscle.1,2

While all compartments can be affected in CCS, the
ones most commonly involved are the anterior (40%
to 70%) and deep posterior compartments (15% to
30%).1,2,3

Though the debate over CCS pathophysiology is
unresolved, most clinicians agree that symptoms are
due to local ischemia. Exercise increases muscle 
volume by 20% secondary to increased blood volume
and interstitial edema.4 Some individuals are unable 
to accommodate this extra volume and exhibit a 
corresponding increase in intracompartmental 
pressure. Elevated compartment pressure impairs 
capillary blood flow, resulting in tissue ischemia 
and the characteristic symptoms of CCS.

Explanations for why certain individuals are
unable to tolerate this exercise-induced increase in
muscle volume include abnormally thickened or stiff 
fascia, muscle hyper-trophy, local scarring secondary
to a soft tissue injury,5 and venous hypertension.1,2

This hypertension can result from a Baker’s cyst, a
DVT, or use of an excessively tight-fitting knee brace.6

How chronic compartment
syndrome develops
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Examining the patient immediately
after exercise may increase the sensitivity 
of all tests for abnormal sensations and
weakness.

■ Rule out other 
disorders early

Since confirmatory testing for CCS is inva-
sive, rule out alternative diagnoses before
proceeding with the work-up. Two much
more common diagnoses in young athletes
are shin splints and stress fractures. Diffuse
tenderness along the posteromedial aspect
of the tibia suggests shin splints. Point ten-
derness along the anterior or posteromedi-
al tibia suggests a stress fracture.

Another common diagnosis to consid-
er in all age groups is disk herniation.
Concomitant low back pain or pain that
radiates from above the knee in a der-
matomal distribution makes this diagnosis
more likely. In older patients, spinal steno-
sis can cause radicular pain that must be
distinguished from CCS. A thorough 
neurologic examination is imperative to
rule out these conditions.

Also consider claudication with older
patients, particularly those who have risk
factors for peripheral vascular disease.

Peripheral neuropathy and gastro-
cnemius/soleus strain are other common
diagnoses that are part of the differential.
Uncommon yet important diagnoses to
consider include osteomyelitis and tumor.

Rare disorders

Though much less common than the above
diagnoses, popliteal artery entrapment syn-
drome (PAES) and peroneal nerve entrap-
ments are important to discuss since their
presentations can be almost identical to
CCS.

PAES can mimic posterior CCS in
presentation and should be part of the dif-
ferential for any young patient complain-
ing of exertional calf pain. PAES is a rare
condition in which the popliteal artery
becomes compressed from strenuous exer-
cise, resulting in ischemia. The underlying
anatomic anomaly is the relationship of

the popliteal artery to the adjacent muscu-
lotendinous structures.9 If you suspect
PAES, evaluate for a diminished dorsalis
pedis pulse with either passive plantar
flexion or active dorsiflexion. Patients
with exertional calf pain and a positive
test result require imaging. These patients
should undergo Doppler imaging at rest,
with passive plantar flexion, and with
active dorsiflexion.  Equivocal or incom-
plete studies require arteriography.10

Similarly, peroneal nerve entrapments
can masquerade as anterior/lateral com-
partment syndromes. While the common,
deep, and superficial peroneal nerves can
all be entrapped, the superficial branch is
most frequently involved.11 The superfi-
cial branch exits the lateral compartment
approximately 10 cm proximal to the lat-
eral malleolus. Tenderness at this site
upon active dorsiflexion, a positive tinel
sign at this site, or lateral leg pain upon
plantar flexion and inversion all suggest
superficial peroneal entrapment.11

Electromyography, oftentimes performed
after compartment pressures are found to
be normal, is necessary to confirm the
diagnosis.

T A B L E 1

Shin splints

Stress fracture

Gastrocnemius/Soleus strain

Claudication

Disk herniation

Spinal stenosis

Peripheral neuropathy

Popliteal artery entrapment syndrome

Peroneal nerve entrapments

Osteomyelitis

Tumor

Differential diagnosis for 
chronic compartment syndrome

Most patients with
CCS have normal
clinical exams; an
exam’s real value
is to detect signs
associated with
other disorders

FAST TRACK
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appropriate to also check 5- or 10-minute
post-exercise pressures in patients with
typical clinical presentations and normal
resting pressures.

Orthopedic, vascular, and general sur-
geons receive training in compartmental
pressure measurement.  There are 4 tech-
niques for measurement: the simple nee-
dle, the Whitesides infusion, the wick
catheter, and the slit catheter. Simple nee-
dle devices (such as the Stryker stic,
FIGURE 2) have increased in popularity
because they are handheld, portable, con-
tain a scale within the device for direct
measurement, and are easily operated in a
clinic setting.14

Diagnostic tools 

that may yet prove useful

Many other diagnostic modalities have
been studied in the last 10 years and may
eventually prove helpful. Near-infrared
spectroscopy has demonstrated a relative
deoxygenation during exercise in CCS
patients and a delayed reoxygenation in
the immediate post-exercise period.15

MIBI scintigraphy has shown
decreased muscle perfusion at peak exercise
when compared with next-day imaging.16,17

Laser Doppler flow studies conducted
in the post-exercise period have demon-
strated a delayed peak hyperemia in CCS
patients, different from the gradual
decrease in blood flow seen in controls.18

Finally, multiple studies have been
conducted done with magnetic resonance
imaging. Comparisons of pre- and post-
exercise imaging have shown a greater
increase in signal intensity in patients with
CCS.19 Despite these findings, though, no
clear clinical indications for these tools
exist.

■ Treatment options
Conservative measures unconvincing

A few studies have addressed the efficacy
of conservative treatment of CCS, but
most physicians have found such therapy
unsuccessful. Modalities tried include 
nonsteroidal anti-inflammatory drugs

■ Direct pressure measurement
best evaluation

Despite attempts to develop noninvasive
testing for CCS, the gold standard remains
the direct measurement of intracompart-
mental pressures. There is some controver-
sy regarding the upper limit of normal, but
most authors agree that a resting pressure
>15 mm Hg is abnormally elevated.1,2,5

Other cutoffs cited in the literature include
a 1-minute post-exercise value greater than
30 mm Hg, and a 5-minute post-exercise
reading >25 mm Hg.5 Turnipseed and col-
leagues recommend checking post-exercise
values in patients with modestly elevated
resting pressures of 16 to 24 mm Hg to
confirm the diagnosis. Because of the
pathophysiology of the syndrome, it seems

Chronic compartment syndrome was first identified by
Mavor in 1956,12 but it was not until 1975 that the dis-

order’s clinical manifestations and basic pathophysiology
were described.13 CCS is an uncommon condition and no
published data exist regarding its incidence or prevalence.
However, because more physicians are becoming aware of
it, CCS is being increasingly recognized. At the University
of Wisconsin, the number of patients diagnosed with CCS
has more than tripled in each of the last 2 decades.1,2

Athletes most affected. CCS, also known as exertional
compartment syndrome or effort-related compartment
syndrome, affects primarily young athletes. The mean age
of afflicted persons at the time of diagnosis is mid to late
twenties. The average duration of symptoms before diag-
nosis is 2 years.1 The syndrome most commonly affects
runners and soccer players, but other sports linked to the
development of CCS are cycling, football, gymnastics, and
tennis.1,2,3,7 Although the syndrome most commonly affects
the lower extremities, many reported cases of CCS have
occurred in the forearms and hands.  

Young women may be most at risk. Early studies from
the United States in the mid-1980s showed that the male
to female ratio of affected patients was approximately
1:1.2,8 However, a large, more recent study showed a
female-to-male ratio greater than 2:1.1 This likely reflects
the increase in female sports participation over the last 2
decades and suggests that females may be at a greater
risk of developing the syndrome.

A profile of chronic compartment syndrome
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(NSAIDs), diuretics, compression, stretch-
ing, orthoses, massage, prolonged rest,
change in training surface, change in
footwear, change in sport, heat, electro-
stimulation, and whirlpool.20

One small study showed that compart-
ment pressures in middle-aged men with
CCS decreased following treatment with
diuretics.21 Another small study showed
that athletes receiving compartmental mas-
sage increased the duration of time they
were able to exercise before developing
symptoms.22 A third trial found competi-
tive runners to have significantly higher
pressures than competitive cyclists, sug-
gesting runners with CCS may be able to
bike as an alternative form of exercise.23

The few data regarding other modali-
ties suggests that only prolonged rest or
cessation of sport is effective.24,25 These
options, however, may be impractical for 
competitive athletes who often have no
desire to modify their sports participation.
With little available evidence, the decision
to offer conservative treatment and the
type of conservative therapy to recom-
mend remain controversial.

Fasciotomy track record good

Fasciotomy is the most widely used surgi-
cal treatment for CCS. The surgeon makes
1 to 3 small skin incisions, exposes the
underlying fascia of the affected compart-
ment, and incises the fascia (FIGURES 3

AND 4). Most of these operations are per-
formed under local anesthesia and last less
than an hour. Complications are rare, but
can include seroma, hemorrhage, cellulitis,
peripheral nerve injury, popliteal injury,
tibial artery injury, and deep vein thrombo-
sis (DVT).1,2

Patient satisfaction with the operation
ranges from 80% to 95% in most pub-
lished series.1,2,3,5,26 The typical postopera-
tive course involves crutches for the first
few days, followed by nonimpact aerobic
training for 2 to 4 weeks. Impact aerobic
training is next, with gradual return to
sport by 2 to 3 months depending on the
intensity of sports participation and type
of sport practiced.1,4

FIGURE 3 5 days postsurgery

21-year-old female collegiate track athlete 5 days

after anterior, lateral, and lateral superficial

posterior compartment release.

FIGURE 4 6 months later

16-year-old female hockey and soccer player 6

months after anterior and lateral fasciectomy.

FIGURE 2 Measurement with Stryker stic

Measurement of lateral superficial posterior

compartment pressure with the Stryker stic on a

16-year-old girl with 4-month history of exertional

calf pain.
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Faciectomy preferred by some. Though
published long-term follow-up data are
few, Turnipseed et al found an 11% CCS
recurrence rate among patients undergoing
fasciotomies before 1985, compared with a
6% recurrence among patients who
received fasciectomies between 1991 and
2001.1 The latter procedure involves exci-
sion of strips of fascia, which theoretically
should decrease the risk of scarring over the
compartment and subsequent recurrence of
symptoms. This is one reason fasciectomy
has become the procedure of choice for
some physicians, while others reserved it
for patients with recurrent CCS. Until a
randomized study is performed, it will be
difficult to compare the efficacy of fascioto-
my and faciectomy. ■
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