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Abstract

Acute compartment syndrome (ACS) is a serious complication which is usually associated with fractures. Herein, we report a case of a pa-
tient with volar forearm compartment syndrome associated with closed muscle rupture without fracture of which the only external signs
were superficial contact burns and pain. A 21-year-old man presented to our emergency department with painful swelling in the right fore-
arm after being caught in a machine. Although he presented with pain, no open wound or fracture was seen. The patient was presumed to
have a contusion and discharged. He presented with worsening pain the next day, when typical clinical features of ACS were observed and
emergency fasciotomy was performed. Intraoperatively, ruptured flexor muscles were noted. Delayed presentation of forearm compartment
syndrome accompanied by closed muscle rupture without fracture is extremely rare. Diagnosis is not easy because severe pain could be

the only clue and can mask the signs of compartment syndrome, at risk of being missed.
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Introduction

Acute compartment syndrome (ACS) is a condition in which increased pressure
within a closed fascial compartment limits circulation to tissues, sometimes resulting
in tissue necrosis [1]. Swift diagnosis and treatment are necessary. In cases of trau-
matic injury, especially involving fractures, ACS is a possible diagnosis when typical
symptoms appear [2]. However, it is often overlooked because the symptoms are fre-
quently masked by pain.

As traumatic ACS is observed more often in lower extremities than in upper ex-
tremities [2], ACS of the forearm is uncommon, but it is still well recognized owing to
several reports in the literature [3]. The etiology of ACS is known to be diverse. ACS
is often accompanied by fractures in the affected limb [4]. Typically, symptoms exac-
erbate within a few hours after injury, making physicians strongly suspect ACS [1,2].
Herein, we report a rare case of delayed volar forearm ACS presented by a contact
burn wound. It was associated with closed muscle rupture without fracture, a condi-
tion easily overlooked. A delay in presentation of typical symptoms resulted in an ini-
tially missed diagnosis, which could have led to catastrophic sequelae if ACS of the
forearm had not been recognized the following day.

All procedures in our case report were performed in accordance with the ethical
standards of the institutional research committee and with the 1964 Helsinki Declara-
tion and its later amendments. The patient provided written informed consent for the

publication and the use of his images.
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Case

A 21-year-old man presented to our hospital’s emergency de-
partment with painful swelling of his right forearm 3 hours af-
ter an injury. The patient’s forearm had been caught in a con-
veyor belt and compressed for several minutes. Initial physical
examination showed moderate swelling and tenderness in the
forearm. He presented with some inability to move digits. No
open wound was observed except superficial second-degree
friction burns. No fracture was noted in the radiological eval-
uation. After conservative management, the pain had im-
proved. The circulation of the patient’s fingertips and forearm
was normal; neither did he show any neurological symptoms.
The patient was thus discharged with a presumptive diagnosis
of contusion. He did not have any personal medical history,
and his coagulation profile was within normal range.
However, he presented to our department the next day with
worsening pain. The swelling of forearm had increased to a
point where it felt tense. He also had a cold and tingling sensa-
tion in the forearm and hand. He was observed to have motor
impairment, and contractures of all the digits with the wrist
held in a flexed position (Fig. 1). Nevertheless, the patient’s
circulation was still fine, and all the fingertips and forearms
were pinkish in color. Forearm ACS was strongly suspected
and emergency fasciotomy was performed under general an-
esthesia. The time of diagnosis and treatment was close to 24

hours after the injury.

(8]

Fig. 1. Initial photographic findings of the patient. (A) The day
after the injury, the patient presented with worsening pain and
swelling. (B) Motor impairment and contractures of all digits with
the wrist in a flexed position were observed.
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A volar compartment fasciotomy was performed with a la-
zy-S patterned incision, 20 cm in length (Fig. 2). Intraopera-
tive findings included approximately 50 mL of blood accumu-
lated in a hematoma, and total rupture of the brachioradialis,
palmaris longus, flexor carpi radialis and flexor digitorum su-
perficialis muscles (Fig. 3A-C). Necrotic tissue was debrided.
The color of the muscle belly was purplish due to ischemia
(Fig. 3A and B). Evacuation of the hematoma and meticulous
hemostasis were performed. A few minutes later, the color of
the muscles had improved and changed to become reddish
with better circulation (Fig. 3C). A myorrhaphy was executed
after identifying the margins of the muscles and ensuring that
they were not tattered. The incision was left open to avoid
pressure. Retention sutures for prevention of skin edge retrac-
tion were applied (Fig. 3D). Negative pressure wound therapy
was then performed to drain excess fluid from open wounds
and reduce edema.

No necrotic change was observed in the muscle and the skin
10 days later and the initial friction burn had completely
healed. Therefore, delayed primary closure was performed.
The patient was discharged 3 weeks after the fasciotomy with-
out recurrence of symptoms. His symptoms and motor func-
tion gradually improved. At the follow-up examination 4
months postoperatively, gross motor function was almost nor-
mal and contractures were not observed (Fig. 4). Electromy-
ography and nerve conduction studies revealed incomplete
injury of the median, radial, and ulnar nerves, with some evi-
dence of regeneration. He did not suffer from any tingling
sensation or cold.

Discussion

ACS is a surgical emergency because of the possibility of limb-
threatening complications such as neurologic deficit, muscle

Fig. 2. The preoperative design of the forearm. A lazy-S pat-
terned incision 20 cm in length was performed on the volar fore-
arm for decompression.
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Fig. 3. Intraoperative photographic findings. (A) Complete rupture of the brachioradialis (red arrows), flexor carpi radialis (green ar-
rows), palmaris longus (yellow arrows), and flexor digitorum superficialis (blue arrows) were discovered intraoperatively. (B) Change in
the color of the muscles to dark purple due to decreased perfusion was observed. (C) A few minutes later after decompression, the
color improved and became reddish. (D) The wound was left open. Retention sutures and negative pressure wound therapy were ap-

plied. Delayed wound closure was performed 10 days later.

Fig. 4. Postoperative photographic findings. Movements of the digits and wrist including full extension (A) and full flexion (B) were re-
stored. Gross motor function was almost normal and no contractures were observed at the 4 months postoperative follow-up.

necrosis, Volkmann ischemic contracture, infection, delayed
healing of underlying fractures and rhabdomyolysis [1]. To
avoid motor impairment secondary to these irreversible dam-
ages, aggressive surgical decompression via fasciotomy should
be performed within six hours after an injury [5]. Therefore,
prompt diagnosis and rapid decision-making are essential.
The diagnosis of forearm ACS is usually based on clinical fea-
tures. Traditionally, the hallmarks of diagnosis of ACS have
been described as the six Ps: pain, pressure, paresthesia, pallor,
paresis, and pulselessness [6]. The pain is usually out of pro-

https://doi.org/10.22467/jwmr.2021.01312

portion, and does not correlate with the external injury. This,
along with the presence of pain on passive motion of the dig-
its, are the most sensitive signs of ACS [3]. However, sensitivity
of the clinical diagnosis is reported to be 13%-19% [7]. Fur-
thermore, excessive pain makes it difficult to evaluate motor
function during the acute phase of ACS [2].

In this case, the diagnosis was missed initially because the
patient did not show typical symptoms of ACS except for se-
vere pain and contact burn on the superficial dermal layer.
There was also a delay in the onset of presentation of clinical
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features of forearm ACS. Even though intracompartmental
pressure measurement provides objective data for diagnosis
[3], it is not always required because ACS is a clinical diagno-
sis. In this case, further evaluation was omitted to decompress
the pressure in the affected compartment as soon as possible,
because more than 12 hours had passed since the injury. Al-
though the diagnosis was initially missed, some residual doubt
and a quick decision to perform a surgical decompression
helped avoid catastrophic sequelae. Measuring intracompart-
mental pressure could have helped an accurate diagnosis in
the first instance.

The etiology of forearm ACS is diverse; it may be induced by
any type of injury. However, in approximately 70% of the pa-
tients it is accompanied by a fracture of the radius or ulna [4].
In contrast, ACS of the forearm caused by closed muscle rup-
ture without fracture is rare. In a retrospective study, two
among 16 patients with forearm ACS had closed muscle rup-
ture without fracture [8]. Other studies exploring ACS of the
forearm do not provide information about muscle disruption.
The precise rate or etiology of muscle disruption induced-ACS
has not been described. In this patient, it is believed that the
muscles had ruptured due to high compression and traction.

To the extent of our knowledge, this is the first case report of
forearm ACS in Korea caused by muscle rupture without an
underlying fracture [1,2,9]. Though there is literature from
overseas reporting similar case, this complication can still be
overlooked due to the difficulty in distinguishing pain caused
by ACS from that by contusion, the frequency of dermal con-
tact burn by pressure injury, and rarity of the complication.
Thus, we intend to highlight possible indicators of ACS. Sur-
geons should keep in mind that in cases of pressure injury
without fracture, severe pain may suggest ACS with closed
muscle rupture, even if the typical signs and symptoms are not
present. Additionally, it is important to consider that even in
the absence of a severe external injury, the internal structures
may be seriously damaged. Overlooking severe pain and diffi-
culty in movement of the digits may lead to irreversible com-
plications. Clinicians should therefore keep alert for this rare
type of ACS.
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