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ABSTRACT

Introduction: Well leg compartment syndrome is 
a rare complication that occurs in the uninjured limb 
related to prolonged surgical procedures in lithotomy 
or hemilithotomy position. There are only 20 cases 
reported associated with orthopedic surgery.

Case Series: We report the two cases of young male 
patients who underwent orthopedic surgery and were 
positioned who underwent orthopedic surgery and were 
positioned in hemilithotomy position. The surgical time 
was longer than expected in both surgeries, surpassing 4 
hours. 6 and 12 hours post-surgery, patients complained 
of unwarranted pain and paresthesia on the uninjured 
leg. Due to high suspicion of well leg compartment 
syndrome, intracompartment pressures were measured 
and found to be elevated. Although emergent fasciotomy 
was performed in both cases, one patient suffered 
permanent neurological deficit, while the other made a 
complete recovery.

Conclusion: This complication, although infrequent 
in orthopedic surgery, can occur in even short surgical 
procedures. Orthopedic team awareness can lead to 
prevention or timely treatment, improving the chances 
for total recovery.
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INTRODUCTION

Well leg compartment syndrome (WLCS) is a rare 
complication that refers to the occurrence of compartment 
syndrome in an uninjured limb related to prolonged 
surgical procedures in the lithotomy or hemilithotomy 
position [1]. This iatrogenic compartment syndrome 
was first described by Leff and Shapiro in 1979 after an 
urological procedure [2], and has since then been reported 
after gynecological and general surgical procedures, 
with the overall incidence of 1:3500 procedures in the 
lithotomy position [3, 4]. The first case of WLCS in 
orthopedic surgery was published in 1989, and since then 
only 20 cases were described, to the authors knowledge 
[1, 5]. We present two cases of WLCS after hemilithotomy 
position in orthopedic surgery.

CASE SERIES

Case 1
A 28-year-old melanodermic man was referred to our 

hospital via an international protocol with a left femur 
neck non-union and shaft malunion and an ipsilateral 
tibial shaft non-union (Figure 1). The patient had a 
motorcycle accident a year prior, and the fractures were 
treated conservatively in his country of origin. He had 
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muscular built, with a body mass index (BMI) of 27 kg/
m2. In the same operative time, the left tibial shaft non-
union and the left femur shaft malunion were addressed, 
postponing the femoral neck procedure to a second 
intervention. The patient was placed by the surgical team 
in hemilithotomy position, using a leg holder to secure 
the right leg. He was submitted to: 1) cruentation of the 
left tibia non-union tops and fixation with intramedullary 
tibial nail; 2) knee extensor apparatus lengthening; 
3) osteotomy and reduction of the left femur shaft and 
fixation with retrograde intramedullary nail. Surgical 
time was 7 hours and 30 minutes and the patient was 
admitted to the intensive care unit (ICU) for aftercare, 
awake, with multimodal analgesia through epidural 
perfusion and intravenous analgesics. 12 hours later the 
patient presented with hypoesthesia below the right knee 
and difficulty in ankle mobilization, but no significant 
pain. After the cessation of epidural perfusion, the patient 
complained of increasing pain and paresthesia in the right 
leg, and had a foot drop. Blood chemistry analysis showed 
elevation of creatine kinase, lactate dehydrogenase, and 
potassium to 27366 U/L (normal inferior to 190 U/L), 
731 U/L (normal 135–225 U/L), and 6.6 mmol/L (normal 
3.5–5 mmol/L), respectively, without renal function 
impairment. Due to persistent symptoms, compartment 
pressures were measured, with pressures between 30 and 
75 mmHg to a diastolic systemic pressure of 50 mmHg. 
An emergent fasciotomy was performed 24 hours after 
the first the surgery, with double-incisions to release all 
four compartments. The incisions were left open with a 
dynamic wound closure technique, using a vascular loop 
(Figure 2). The patient promptly started physiotherapy 
for the foot drop. The paresthesia subsided within the 
first week. After one month final debridement of the 
fasciotomies and direct closure was performed. After 18 
months the patient is ambulatory, with a partial recovery 
of the foot drop (strength 4/5).

Case 2
A 23-year-old leucodermic man, with a muscular 

built and BMI of 26 kg/m2, presented in the emergency 
department after falling from a scooter, which resulted 
in left femur diaphyseal fracture (AO 32B3). 12 hours 
after admission, the patient was submitted to open 
reduction and intramedullary fixation, being placed 
on the traction table in hemilithotomy position. Due to 
hemodynamic instability the procedure was interrupted 
4 hours into surgery, with an estimated blood loss of 
2000 mL. The patient was given red blood cells, plasma 
transfusion, tranexamic acid, and required vasopressors. 
The patient complained of intense pain in the right leg 
6 hours after surgery, despite being administered opioid 
analgesia. Under observation, displayed a tense right 
leg, rest pain which increased with passive motion, and 
paresthesia of the foot. The blood chemistry analysis 
revealed elevated creatine kinase (29890 U/L) and the 
urine had a reddish color, interpreted as myoglobinuria. 

The intracompartment pressures were assessed with a 
needle and arterial line set-up, with pressures between 
40 and 80 mmHg, for a diastolic pressure of 60 mmHg. 
An emergent double-incision fasciotomy was performed 
to release all four compartments of the leg. There was 
muscle edema, without necrosis, and the incisions were 
left open with a dynamic wound closure technique. The 
pain and paresthesia subsided after 24 hours and direct 
closure was performed after two weeks. The wounds 
healed uneventfully, and the patient made a complete 
recovery. 

Figure 1: Preoperative standing AP full-leg radiographs. AP 
full-leg radioghaphs of patient 1 prior to surgery, revealing left 
femur neck non-union, femur shaft malunion and an ipsilateral 
tibial shaft non-union.

Figure 2: Dynamic wound closure: lateral and medial fasciotomy 
incisions. A form of dynamic wound closure used in both 
patients, with vascular-loops and skin staples. This method 
involves approximation of wound edges by gradually tensioning 
the vascular loops across the wound margins as the swelling 
resolves, thus helping to avoid skin grafting.
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DISCUSSION

Well leg compartment syndrome is caused by a 
pathological elevation of the intracompartmental pressure 
within the non-expansible fascial compartments of the 
lower leg due to external compression and hypoperfusion 
[4]. The key factors in the development of WLCS are the 
position in which a patient is placed and how long it is 
maintained [6]. The fracture table is the most frequently 
used table in orthopedic surgery for reduction of fractures 
around the hip and femoral shaft [5, 7]. During the 
procedure, the uninjured limb is placed in a leg support 
with the hip in flexion and abduction, and knee in flexion, 
known as the hemilithotomy position [1] (Figure 3). 
There are two factors associated with the risk of WLCS 
in this position. First, it was shown that the elevation of 
the leg decreased the diastolic blood pressure in the ankle 
by over 30 mmHg [1, 5]. Second, the placement of the leg 
in the support immediately increased calf compartment 
pressures due to compression [5, 8].

There is no evidence to suggest that any one form of 
leg support is preferable to prevent WLCS [6]. Therefore, 
the placement of the well leg must be done with great 
care, preferentially by the surgical team, as to reduce 
the leg elevation and flexion of the hip and knee to the 
minimum necessary. Compression of the popliteal fossae 
should also be avoided [8]. Other positionings than the 
hemilithotomy position can be used on a traction table, 
without compromising the usage of radioscopy. For 
example, in the scissor position [9], the uninjured leg 
is padded with cushions and attached to the traction 
bar with bandages.  In this position, the uninjured limb 
remains in abduction to midline, with the hip and knee 
extended.

While the first cases published in the orthopedic 
literature occurred in long surgical procedures [1], WLCS 
has since been described in procedures lasting from 2 to 
12 hours [6]. Therefore, most authors suggest lowering 

the uninjured leg from the support every 2 hours (a 
similar timeframe to the commonly accepted maximal 
duration of a tourniquet) [1], and keeping at heart level 
for at least 15 minutes, before being elevated again [6].

Other risk factors for WLCS such as gender [10], age 
[10, 11], BMI [1, 8], and hypotension, have also been 
described. Due to the difference in body composition 
(being taller, heavier, and having higher body-muscle 
percentage), men are more prone to acute compartment 
syndrome (ACS) [10]. Younger patients are also more 
susceptible [10, 11], probably reflecting the higher 
body-muscle percentage and the presence of a stronger 
enclosing fascia. It is still unclear if the aforementioned 
factors might predispose patients to WLCS [6], but the 
majority of cases in the orthopedic literature refers to 
young male patients [1], as our two cases.

Perioperative fluid restriction [6], intraoperative 
blood loss [3], and permissive hypotension strategy [5, 
12] can lead to decreased peripheral arterial pressure and 
may result in impaired tissue perfusion and ischemia [3, 
6], increasing the risk of WLCS.

The WLCS diagnosis is clinical, and typically presents 
postoperatively with uninjured leg pain out of proportion 
to the clinical findings. The classic findings of rest pain, 
paresthesia, weakness of toe flexion, and pain during 
passive toe extension are usually late symptoms [3]. Well 
leg compartment syndrome must be considered the most 
probable diagnosis in an otherwise unexplained leg pain 
after the hemilithotomy position.

In a patient with epidural or patient-controlled 
analgesia, the analgesia itself should never be assumed 
to account for the symptoms and signs [10], and a higher 
index of suspicion should be maintained in these patients 
[13]. If the initial clinical assessment is equivocal, a 
repeated clinical assessment within 30 minutes is 
imperative, as WLCS is usually a rapidly progressive 
condition [6]. Dismissing the patient complains as 
analgesia related, as happened in our first case, can lead 
to delayed diagnosis and, ultimately, permanent sequelae.

Intracompartment pressure (ICP) measurement is the 
most widely used technique to assist in the diagnosis of 
ACS [11]. Currently, an ICP that is within 30 mmHg of the 
patient’s diastolic blood pressure (∆p ≤ 30) is the most 
commonly accepted threshold for surgical intervention 
[6, 11, 14]. In these two cases, the ICP was measured with 
a needle and arterial line setup, being an easy and widely 
available method.

The management of WLCS is no different from the 
treatment of compartment syndrome derived from 
trauma [6]. Once the diagnosis is established, WLCS 
should be considered a surgical emergency [1, 3, 10], 
as full recovery is more likely if surgery is undertaken 
within 6 hours [6]. Well leg compartment syndrome is a rare 
complication that can have catastrophic consequences, 
such as chronic calf swelling, neurological deficits, 
myoglobinuric renal failure, amputation, and death 
[8].

Figure 3: Hemilithotomy position for orthopedic surgery. 
Traction table positioning, with the non-affected limb in the leg 
support, with hip flexion and abduction, and knee flexion.
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CONCLUSION

The hemilithotomy position in a traction table is 
commonly used in the treatment of femur fractures. 
Well leg compartment syndrome, although rare, can 
occur in even short surgical procedures. Orthopedic team 
awareness can lead to timely treatment, improving the 
chances for total recovery.

Clinical Message
•	 �WLCS is a rare and mostly preventable 

complication after orthopedic surgery. 
•	 �Patient positioning and duration of procedure are 

the most relevant factors, but BMI, male gender, 
young age, and intra-operative hypotension are 
also contributing factors.

•	 �The diagnosis is primary clinical, based on pain 
on the well leg, but when in doubt the diagnosis 
may be supported by intracompartment pressure 
measurement.

•	 �This is an emergent complication, and surgical 
decompression of the compartments should be 
done within the first 6 hours, in order to diminish 
the risk of permanent sequelae.
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