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Acute compartment syndrome of the dorsal forearm

following noncontact injury

Brent Crawford, MD;" Sean Comstock, MD"

ABSTRACT

Acute compartment syndrome is a limb-threatening condition
in which early diagnosis and surgical consultation for fas-
ciotomy are required to preserve functional outcome. The
diagnosis is typically considered in patients with traumatic
mechanisms of injury such as a direct blow and crush to the
compartment, particularly when there is a fracture in the same
compartment. We report the case of a patient with acute com-
partment syndrome of the dorsal forearm that occurred as a
result of an atypical noncontact traumatic mechanism. Estab-
lishing the diagnosis of compartment syndrome was compli-
cated in this patient, as some of the signs and symptoms of
acute compartment syndrome could have been attributed to
the presence of a coexisting rupture of the extensor digitorum
muscle. This report serves to remind emergency physicians
that, although rare, acute compartment syndrome can result
from exertional and noncontact traumatic mechanisms.

Keywords: compartment syndrome, musculoskeletal dis-
eases, forearm, trauma, injury, extensor digitorum muscle

RESUME

Le syndrome des loges aigu est un état qui menace l'intégrité
d’'un membre pour lequel la précocité du diagnostic et la consul-
tation chirurgicale pour fasciotomie sont essentielles a la préser-
vation de la fonctionnalité. Le diagnostic est généralement envis-
agé chez les patients pour lesquels il s’agit d'un traumatisme de
contact par choc direct et écrasement de la loge, en particulier en
cas de fracture de la méme loge. Nous présentons le cas d'un
patient ayant un syndrome des loges aigu de la face dorsale de
I'avant-bras consécutif a un mécanisme de traumatismes atyp-
ique sans contact. L'établissement du diagnostic de syndrome
des loges aigu était compliqué chez ce patient, car certains des
signes et symptomes du syndrome des loges aigu auraient pu
étre attribués a la présence d’une rupture coexistante du muscle
extenseur commun des doigts. Ce rapport sert a rappeler aux
meédecins d'urgence qu’en dépit de sa rareté, le syndrome des
loges aigu peut résulter d'efforts et de mécanismes de trauma-
tismes sans contact.

INTRODUCTION

Acute compartment syndrome is a condition in which
increased pressure within a closed tissue space compro-
mises blood flow to muscles and nerves."” Early diagno-
sis, often done by emergency physicians,* can avoid
limb-threatening sequelae, which include permanent
neurologic deficit, muscle necrosis, ischemic contrac-
ture, infection, delayed healing of underlying fractures
and rhabdomyolysis.’ The diagnosis is typically consid-
ered in traumatic mechanisms such as a direct blow or
crush injury to a compartment, particularly when these
are accompanied by a fracture in the same limb.*” How-
ever, the diagnosis is easily missed when caused by exer-
tional and noncontact mechanisms.*"" The following
case illustrates that acute compartment syndrome must
also be included in the differential diagnosis of injuries
to the forearm from noncontact mechanisms.

CASE REPORT

A previously well 26-year-old man was evaluated by the
trauma team at a rural surgical centre 1 hour after a
single-vehicle rollover motor vehicle crash that oc-
curred at low velocity. The patient reported a sudden
onset of pain in the dorsal left forearm that began while
forcefully grasping the steering wheel in an attempt to
prevent himself from being ejected from the cab of the
truck as it rolled over. After life-threatening injuries had
been excluded, a secondary survey revealed a visibly
swollen forearm with exquisite pain to palpation over
the dorsal aspect. This pain was aggravated by passive
wrist flexion. The dorsal forearm felt tense compared
with the uninjured side, and had a palpable defect at the
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junction of the middle and proximal third. The patient’s
wrist extension was weak compared with the contralat-
eral side, particularly involving the second, third and
fourth digits. Sensation, distal pulses, capillary refill and
limb colour were normal and there were no defects in
skin integrity. Hemoglobin and hematocrit levels and
the international normalized ratio were within normal
limits. Radiographs of the radius and ulna, elbow and
wrist were normal.

The patient was felt to have a rupture of the extensor
digitorum muscle, and the orthopedic service was con-
sulted. At this time, approximately 2 hours after the
motor vehicle crash, the patient continued to have pain
out of proportion to what would be expected given the
physical findings and negative radiographs, and pain on
passive stretch of the muscles of the dorsal forearm
compartment. He did not have paresthesia or paresis.
Despite the temptation to attribute all the signs and
symptoms to the muscle rupture, a dorsal compartment
pressure was obtained by the orthopedic consultant
using a Stryker intracompartmental monitoring system
and was found to be 80 mm Hg. With the confirmed
diagnosis of acute compartment syndrome, the patient
was immediately taken to the operating room for a dor-
sal compartment fasciotomy approximately 10 cm in
length (Fig. 1). A complete rupture of the extensor digi-
torum muscle was confirmed and a nonexpanding large
hematoma found within the muscle defect (Fig. 2).

The patient’s course in hospital was unremarkable. A
washout, approximation of the muscle belly and closure
of the skin was performed on postoperative day 2. The
patient was advised to maintain the wrist splinted in
extension for 2 weeks and was subsequently discharged
from hospital with follow-up care.

Fig. 1. Fasciotomy approximately 10 cm in length for de -
compression of compartment syndrome in the dorsal fore-
arm of a 26-year-old man.
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DISCUSSION

The key to successful treatment of acute compartment
syndrome is early diagnosis in the emergency depart-
ment. This begins with appropriate suspicion and with
considering the possibility of the diagnosis based on the
mechanism of injury. Compartment syndrome can
occur after virtually any injury, but is most commonly
associated with mechanisms of direct contact or crush
injury.’ In one series detailing the causes of acute com-
partment syndrome in 164 cases, 69% were associated
with a fracture and 23 % involved soft tissue injury with-
out an associated fracture.” The majority of cases with-
out a fracture involved a direct blow to the affected
muscle compartment or an injury with a major crushing
mechanism. In 13% of cases without fracture, the etiol-
ogy was deemed to be “spontaneous” secondary to exer-
tional and noncontact mechanisms. This represented
3% of all cases of acute compartment syndrome seen.
Interestingly, within the group of acute compartment
syndrome due to soft tissue injury, 10% were either tak-
ing anticoagulants or had a bleeding disorder.” A num-
ber of case reports exist describing acute compartment
syndrome secondary to muscular rupture in the leg, and
many conclude that noncontact mechanism as a cause
of acute compartment syndromes is rare and easily
missed.”""""** Although we identified 3 case reports of
exertional acute compartment syndrome of the dorsal
forearm,”" to our knowledge, ours is the first such
report associated with muscular rupture.

The clinical diagnosis of acute compartment syn-
drome is based on pain “out of proportion to stimulus,”
pain on passive stretch of the muscles of the involved

Fig. 2. Complete rupture of the extensor digitorum muscle
and nonexpanding large hematoma within the muscle defect.
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compartment, paresthesia, decreased sensation to pin-
prick, light touch or 2-point discrimination, and even-
tually paresis. Individually, the sensitivity of these clini-
cal findings ranges between 13% and 19%, but the
reported specificity and negative predictive values are
97% and 98%, respectively, suggesting that clinical fea-
tures are more useful to exclude rather than confirm the
diagnosis.” The pain of a coexisting injury, particularly
a fracture, can mask that of an impending compartment
syndrome’ undermining the diagnostic utility of pain
and pain from passive stretch.” Hypoaesthesia is the last
clinical sign to develop before paresis, and only 13% of
patients recover function when diagnosis is delayed
until paralysis occurs.” Diagnosis based on clinical signs
and symptoms is difficult in patients who cannot pro-
vide a reliable history or participate in a physical exami-
nation. This includes patients with concomitant neurologic
injury, critical illness or altered level of consciousness,
and children.”

Measurement of intracompartmental pressure is the
definitive test for compartment syndrome.”>” Urgent
decompression is advised for measurements exceeding a
threshold between 30 mm Hg and 50 mm Hg, with
30 mm Hg being the value most commonly cited.**
Other treatment triggers have also been suggested, such
as a difference of 30 mm Hg between either mean arter-
ial pressure” or diastolic blood pressure” and the mea-
sured intracomparmental pressure.

The only effective therapy for acute compartment
syndrome is surgical decompression of the affected
compartments by fasciotomy.* To preserve muscle func-
tion, fasciotomy should be performed within 6 hours of
injury;’ however, even 3 hours from injury 37% of
patients develop muscle necrosis.* Catastrophic results
are virtually inevitable if fasciotomy is delayed beyond
12 hours after the injury was sustained.””’

CONCLUSION

Early diagnosis, based on appropriate suspicion from
the mechanism of injury, signs and symptoms is the key
to effective treatment of acute compartment syndrome.’
Soft tissue trauma that does not involve a direct blow,
crushing forces or associated fracture is an uncommon
but documented cause of acute compartment syn-
drome.” The traditional diagnostic criteria of pain out
of proportion to stimulus, pain on passive muscle
stretch, paresthesia and paresis are individually insensi-
tive and unreliable with certain patient groups. Such
clinical criteria may be most useful when they are
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absent, to help exclude compartment syndrome.” Mea-
surement of intracompartmental pressure is the defini-
tive test for compartment syndrome, and should be
performed whenever the diagnosis is considered a possi-
bility.”** A compartment pressure of 30 mm Hg is most
commonly cited as the threshold to initiate treatment.***
Fasciotomy should be performed as soon as possible
after diagnosis, and ideally within 6 hours of injury, to
preserve functional outcome.’
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