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ABSTRACT

Compartment syndrome is a potentially devastating
entity, and timely recognition is critical for appropri-
ate management. Diagnosis is classically a clinical
one and based largely on serial examinations. When
clinical examinations are compromised, compartment
pressure monitoring may be useful. These diagnos-
tic measures, however, assume recognition of “at-
risk” injuries or clinical scenarios. Rarely discussed is
whether an open fasciotomy provides any degree of
protection from redeveloping compartment syndrome.

To this end, we present 2 cases of recurrent compart-
ment syndrome after previous fasciotomy. These reports
illustrate a previously unreported at-risk population and
demonstrate that compartment syndrome can recur in
a previously released compartment. Therefore, prior
fasciotomy should not be considered protective against
acute compartment syndrome. These patients should be
evaluated and managed no differently from patients with
primary compartment syndrome.

ompartment syndrome (CS) is a potentially devas-

tating complication of trauma, hemorrhage, trac-

tion, reperfusion, infiltration, burns, tight casting,

gunshot wounds, and overuse.!** If untreated, CS
can result in devastating nerve and muscle dysfunction.
Breakdown of ischemic cells may lead to myoglobinuria,
renal failure, metabolic acidosis, hyperkalemia, and amputa-
tion.!*® Given this high potential for morbidity, accurate and
timely diagnosis and treatment is crucial.

The diagnosis of CS is classically a clinical one. Pain out
of proportion to injury and exacerbation by passive stretch
of the involved muscle compartment are the hallmark
clinical findings. Pallor, pulselessness, and paresthesias
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are later and worrisome physical exam findings. Direct
measurement of the intracompartmental pressures can aid
in making an accurate diagnosis when the exam findings
are equivocal or the patient is obtunded. A compartment
pressure measurement within 30 mm Hg of diastolic blood
pressure is generally accepted as diagnostic. 17 Accuracy
of measurements, however, may vary between device,
needle types, and users’ experience.’

Treatment is urgent fasciotomy of the affected compart-
ments. Prior fasciotomy in the affected compartments does
not appear to be protective. We report 2 cases of recurrent
CS after previous fasciotomy.

Informed Consent: Written informed consent was
obtained from both patients for de-identified documenta-
tion and publication of their condition.

CASE REPORTS

Case 1
A female soccer player in her early 20s was seen after sus-
taining an injury to her left leg during a collegiate game.
During follow-through while kicking, she felt a snap in
her planted leg. She had immediate pain and inability to
bear weight.

The medical history was remarkable for exercise-
induced compartment syndrome (EICS). She had previ-
ously undergone an open,
2-incision, 4-compartment
fasciotomy after an acute
episode of EICS did not
relent. This was performed
urgently and her incisions
were closed 2 days later.

Examination  findings
after the soccer injury were
remarkable for deformity
and swelling. The injury
was closed. Neurovascular
examination found no defi-
cit. The patient did not have
significant pain with passive
range of motion of the ankle
or toes, and the compart-
ments of her leg were soft.

Radiographs  demon-
strated a displaced, spiral,

Figure. Case 1—Mid-shaft
tibia fracture sustained dur-
ing collegiate soccer com- mid-shaft tibia fracture and

petition. a transverse fibula fracture
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(Figure). The fracture was reduced and splinted in the trau-
ma bay. After discussion of the various treatment options,
the patient opted for surgical rather than cast treatment of
her fracture. She was taken to the operating room within
8 hours of her fracture for intramedulary nailing of the left
tibia.

Compartments were soft postoperatively. In accordance
with our institutional protocol, serial compartment checks
were performed over the next 24 hours and stable exam
findings were documented. On postoperative day 2, the
anterior and lateral compartments were firmer. The patient
required more narcotic pain medication and demonstrated
increasing pain with passive range of motion of her ankle
and toes. Compartment pressures confirmed CS, and a 2-
incision, 4-compartment fasciotomy was emergently per-

performed. Operative findings included intact fascia over all
compartments, muscle that bulged from his fascial incisions,
and a (~40-mL) hematoma between the flexor digitorum
profundus and flexor digitorum superficialis (FDS) tendons.
The radial half of the FDS tendon was necrotic as demon-
strated by pallorous coloring and the absence of twitch with
electrical stimulation. Culture results were negative, and
after an additional débridement, the incisions were closed on
postfasciotomy day 4. He was discharged 48 hours later and
has recovered without incident.

DiscussioN
Compartment syndrome occurs when pressure in a closed
fascial compartment decreases vascular perfusion to the point
at which tissue ischemia occurs.®!! This threshold is dictated

“Prior fasciotomy is not protective against acute CS, and these

patients should be evaluated and managed no differently from

patients with primary CS.”

formed. Operative findings included intact fascia over all
4 compartments, tense compartments, and healthy under-
lying muscle that bulged from her incisions. The clinical
picture improved, and the incisions were closed without the
use of skin graft on postfasciotomy day 2. The patient was
discharged the following day with normal neurologic lower
extremity function.

Case 2

A man in his mid-30s was bitten by a stray cat in the right
volar forearm. He was admitted to an outlying hospital for
IV antibiotics and observation after developing significant
cellulitis, swelling, and lymphatic streaking. Over the next
several days, he continued to experience significant pain
and increased swelling despite gradual resolution of the
cellulitis. He was transferred to our institution because the
referring hospital lacked the surgical capabilities that might
be required and because of concern for impending compart-
ment syndrome.

The patient’s medical history included bilateral 2-inci-
sion forearm fasciotomies secondary to a crush injury sus-
tained on a construction site approximately 1 year earlier.
His incisions were closed 5 days after the fasciotomy with-
out skin grafting and he suffered no residual deficit.

Initial evaluation revealed significant swelling and tight
dorsal and volar compartments. The patient had significant
pain with passive stretch of the volar compartment. Two-
point discrimination and motor function were intact in all
dermatomes and myotomes, respectively. His hand was
well perfused with demonstrable independent flow through
the ulnar and radial arteries as determined by Allen’s test-
ing. Forearm compartment pressures were within 30 mm
Hg of the diastolic pressure. He was taken urgently to the
operative room for a forearm 3-compartment fasciotomy.

A 2-incision fasciotomy utilizing his previous scars was
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by several factors, including the ischemic tolerance of the
affected tissue and the magnitude and duration of the insult.*
Sequelae of missed compartment syndrome can be devastat-
ing and irreversible.>*%!213 Because of this, early diagnosis
and decompression are imperative.

Few guidelines exist to definitively make the diagnosis.
It also remains difficult to differentiate traumatic pain from
compartment syndrome.’ The often-cited diagnostic criteria
of pain “out-of-proportion” exacerbated by passive stretch
can be difficult if not impossible to render in obtunded
patients, further complicating and potentially delaying
the diagnosis.”!#1® Sensory, motor, or vascular dysfunc-
tion is a late sequela of compartment syndrome. The sole
objective criterion available is measurement of intracom-
partmental pressures. Though helpful, measured pressures
may vary significantly by location of measurement, user
variability, and type of device used.!"!”-1° Therefore, expe-
rience and clinical suspicion remain integral to an accurate
and timely diagnosis.

To our knowledge, acute compartment syndrome
occurring after a previous fasciotomy has not been
described. Among EICS patients, 11% were found to
experience recurrent exercise-induced pain after fascial
release.?” Several of these recurrences were attributed to
scarring together of fascia after subcutaneous release.
This type of release was noted to be significantly less
effective than open techniques, and nearly 80% of these
failures were relieved by repeat open fasciotomy.20-22
None of these reported cases developed fulminant CS or
required acute release.

In each of our cases, the patient had previously under-
gone open fasciotomy. After subsequent injury, they devel-
oped recurrent, acute compartment syndrome in the previ-
ously released compartments. At surgery, the fascia overly-
ing the affected compartments was intact, appeared normal,



and required release to alleviate the CS. Unfortunately, a
sample of the fascia was not sent to pathology for micro-
scopic evaluation. The time for the fascia to heal or remod-
el is unknown. In the reported cases, the recurrent CS
was separated by several months from initial CS. It is our
assumption that the time needed for the fascial layer to heal
may parallel the time needed for normal tissue healing.

It is important to be aware that compartment syndrome
can recur after previous fascial release, and in our experi-
ence, the clinical picture is similar to a primary CS. As the
fascia appeared normal at reoperation, it is our opinion that
these patients should be treated as if they have a primary,
acute CS, and they require urgent fasciotomy.

CONCLUSIONS

Compartment syndrome is a potentially devastating problem.
The diagnosis is primarily a clinical one and requires careful
assessment and suspicion. These reports illustrate a previous-
ly unreported at-risk population. CS can recur in a previously
released compartment. Prior fasciotomy is not protective
against acute CS, and these patients should be evaluated and
managed no differently from patients with primary CS.
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