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ABSTRACT
We report a case of a 32-year-old male patient who developed unilateral lower-limb compartment syndrome following a long 
surgical procedure during which intermittent pneumatic compression was used as deep-venous thrombosis prophylaxis. This 
complication of surgery is associated with significant morbidity. Previously published reports have suggested the possible 
risk factors and a way to reach a diagnosis at an early stage. The possible risk factors we present are the long operative 
time and the use of intermittent pneumatic compression as deep‑vein thrombosis prophylaxis. These findings could be used 
to raise awareness in early diagnosis and treatment.
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Introduction

Compartment syndrome is a well‑known complication of 
leg trauma. However, it is rare to develop compartment 
syndrome of the lower extremities after surgeries that do 
not involve the limb.[1] When a compartment syndrome 
develops without a history of trauma, well‑leg compartment 
syndrome (WLCS) is diagnosed. Factors that increase 
the patient’s risk of developing WLCS include procedure 
duration (>4 h), lithotomy or Trendelenburg positions, 
ankle dorsiflexion, muscular lower limbs, leg holder type, 
intermittent pneumatic compression devices (IPCDs), 
circumferential wrappings, intraoperative hypotension, 
hypovolemia, vasoconstrictive drugs, and peripheral 
vascular disease.[2]

Case Report

A 32‑year‑old male patient presented to the maxillofacial 
surgery, outpatient clinic in December 2014 where he was 
diagnosed with a retrognathic maxilla. The patient had a 
history of cleft palate surgery during his childhood with an 
uneventful recovery.

The patient underwent maxillary advancement and 
mandibular to follow counterclockwise rotation with alveolar 
bone grafting. The operative procedure took approximately 
8 h during which the patient was in supine position.

IPCD was applied during the operation to prevent deep‑vein 
thrombosis (DVT). The legs remained in an appropriate 
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position throughout the surgery. The patient required no 
blood transfusion; his total blood loss was around 400 mL with 
adequate urine output through a Foley’s catheter (100 ml/h).

On the first postoperative day, the patient began to 
experience pain in his right leg which gradually worsened. 
On the second postoperative day, he became unable to 
dorsiflex his left toes nor to dorsiflex or evert the ankle. He 
also developed tenders over the anterior compartment of the 
left leg, compromised sensation over the dorsum of the left 
foot and the left first web space. He had palpable dorsalis 
pedis and posterior tibial pulses. The patient was diagnosed 
with the left leg compartment syndrome and was taken to 
the operating room for four compartment fasciotomies with 
the application of vacuum‑assisted closure dressing.

The condition of the patient stabilized after the fasciotomy, 
and the swelling in the leg decreased over the following week. 
The patient was then taken back to the operating room for 
wound debridement and closure of the skin.

Three weeks after discharge, the patient was seen in the 
clinic for follow‑up. The fasciotomy wounds were well healed. 
He showed improvement in the function of the common 
peroneal nerve distribution and could dorsiflex his left toes. 
The patient continues to follow‑up with the physical therapy 
and orthopedic surgery teams.

Discussion

WLCS is defined by Tan et al. as the elevated compartment 
pressure in the leg after it is placed in hemilithotomy or 
lithotomy position.[3] The overwhelming majority of WLCS 
report is associated with urological, gynecological, and 

orthopedic surgeries.[4,5] In fact, WLCS usually occurs after 
the patient is placed in lithotomy position for prolonged 
operating hours. Interestingly, our patient was in supine 
position during the surgery time, a very rare complication. 
A search of the literature concluded only eight reports with 
a similar outcome [Table 1].[6‑13]

In addition, evidence shows that IPCD could lead to WLCS. 
Although developed as an alternative to prevent DVT through 
anticoagulation, such devices were reported to cause peroneal 
nerve palsy and pressure necrosis of the thigh.[14,15] Even 
though the risk of these complications do not outweigh 
the intended prevention that the use of these devices have, 
they should still be considered as possible risk factors. This 
mechanical prophylaxis consisting of timed compressions 
to the lower leg could cause a direct injury to the Common 
peroneal nerve which can cause the palsy by consequence.[16] 
It can also be seen as a cause for WLCS if the mechanical 
compression of these devices malfunctions or is administered 
wrongly.[17] The physical presence of IPCDs could decrease 
the compartment volume in the leg and by that increases its 
pressure, which, in turn, could cause muscle necrosis and 
loss of membrane integrity of capillaries. This occurrence 
would then make the patient prone to edema, which, in 
turn, increases the compartment pressure which leads to 
nerve injury.[18]

Moreover, failure to diagnose and treat this condition 
early could be associated with high morbidity and 
mortality.[19] Early signs include severe pain, particularly 
on passive stretching of the involved muscles, and 
diminished sensory discrimination. Pulselessness and 
local paralysis are late signs associated with a relatively 
poor prognosis. Therefore, a high index of suspicion is 

Table 1: Reports of WLCS in patients in supine position

Author of case report Type of surgery Operative time Potential contributing etiology
Tashakkor and 
Macadam[6]

Bilateral mastectomy with Immediate 
bilateral DIEP flap breast reconstruction

12.5 Preoperative chronic compartment syndrome Intraoperative 
high exertional forces Malposition, prolonged pressure, and 
trauma Poorly tolerated fluid shifts

Beadnell et al.[7] Maxillofacial reconstruction Not reported Improper intraoperative patient positioning Incorrect leg‑strap 
placement during surgery Trauma during the postoperative 
transport and recovery phase

Leroux et al.[8] Maxillofacial reconstruction 12 Long‑lasting procedure Controlled hypotension Inappropriate 
position of the lower limbs Hardness of operating tables

Kavouni and Ion[9] Mastectomy with immediate free TRAM 
flap

5.7 Rigid rubber heel support

O’Shea and Power[10] Whipple’s pancreaticoduodenectomy 9 Latex‑covered heel pads
Pollard and O’Broin[11] Delayed left DIEP flap breast 

reconstruction
9 Prolonged surgical duration

Teeples et al.[12] Maxillomandibular advancement 5.5 Deliberate hypotension Presurgical injury with elevated 
intracompartment pressures External intraoperative forces or 
drug effects

O’Connor et al.[13] Upper‑limb vascular reconstruction 15 Thromboembolic deterrent stocking
WLCS: Well leg compartment syndrome; DIEP: Deep inferior epigastric artery perforator; TRAM: Transverse rectus abdominis myocutaneous
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necessary to prompt its diagnosis as well as the physician’s 
knowledge of the patient’s risk factors. When the diagnosis 
is in doubt, compartmental pressures can be measured for 
confirmation.[1]

A hypothesis partaking to the underlying mechanism of 
WLCS is the hypoperfusion of compartmental muscles, 
vascular insufficiency or external compressing forces that 
raise the intracompartmental pressure. External compressing 
forces (in the form of IPCD), in addition to long operating 
time, could act as a factor leading to acute muscles ischemia 
in the compartment. We found the external compressing 
forces to be the only factors can explain the WLCS in our 
case. However, these hypotheses need further studies to 
be confirmed. Raza et al., suggested that IPCDs should be 
avoided in operations lasting for more than 4 hours and 
that legs should be removed from support for a short period 
every 2 hours.[2] This is due to the dramatic restriction of 
the volume of the compartments and the intraoperative 
increase of the intracompartmental pressure when external 
forces are placed on the legs.[20] The latter includes evidence 
that IPC devices could lead to WLCS. Our case presented no 
risk factors usually associated with WLCS. Therefore, we 
suggest adding the use of IPC devices to the risk factors of 
such complication. IPC devices need to be used with caution, 
with the period and method of application taken into careful 
consideration.

Well leg compartment syndrome is associated with significant 
morbidity requiring early recognition and management. 
We present our case to raise awareness that the use of 
intermittent pneumatic compression as DVT prophylaxis 
could be associated with the development of WLCS.
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