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CASE REPORT

A Case of Well Leg Compartment Syndrome After
Robot-assisted Laparoscopic Prostatectomy : With Review
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Abstract : Robot-assisted laparoscopic prostatectomy (RALP) for prostate cancer was introduced in 2000 and
rapidly gained popularity. The Da Vinci Surgical System® can ensure improved local control of cancer and
fewer perioperative complications. However, RALP is performed in the steep-Trendelenburg position (a com-
bination of lithotomy and head-down tilt position/Lloyd-Davies position) to obtain a good surgical view, and as
a result, well leg compartment syndrome (WLCS) can become a serious complication of RALP. Here, we report
a case of WLCS after RALP. A 75-year-old man underwent surgery for prostate cancer and immediately com-
plained of pain and numbness after surgery. The pressure of the four leg compartments increased. Ultimately,
we diagnosed the patient with WLCS in his right leg, and an emergency fasciotomy was performed. He com-
pletely recovered with no permanent disability and was discharged one month after rehabilitation. Although
WLCS after RALP is a rare and severe complication, the patient recovered completely with early diagnosis
and intervention. Measuring the compartment pressure is useful when the patient is drowsy immediately after
recovery from anesthesia. Preventing WLCS requires identifying this condition as a potential complication of
RALP and all urologic surgeries performed in the lithotomy position. J. Med. Invest. 69:145-147, February, 2022
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INTRODUCTION

Robot-assisted laparoscopic prostatectomy (RALP) for pros-
tate cancer has rapidly gained popularity over recent years
(1). The Da Vinci Surgical System® can ensure improved local
control of cancer and fewer perioperative complications, such
as bleeding and urinary incontinence. However, it can cause
complications such as well leg compartment syndrome (WLCS),
which is rarely observed with other surgical procedures.

WLCS is a compartment syndrome without trauma or preop-
erative blood circulation disorder that causes tissue ischemia or
necrosis following increased pressure in the lower leg compart-
ment. The resulting injury often leads to disfigurement, amputa-
tion, and permanent disability and is fatal in approximately 6%
of the cases (2). One of the causes of WLCS is a steep-Trendelen-
burg position (STP), a position peculiar in RALP surgery, and
STP is a combination of lithotomy and head-down tilt position
(approximately 30°). In this study, we report a case of WLCS
in a 75-year-old patient who underwent RALP to treat prostate
cancer and discuss the diagnostic, therapeutic, and preventative
approaches for WLCS.

PATIENT AND METHODS

A 75-year-old man was screened for prostate cancer. Pros-
tate biopsy revealed adenocarcinoma of the prostate (clinical
TNM, cT1cNOMO Jewett B0). The patient was referred to our
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department for surgical resection. Elective RALP was planned
at the Nippon Medical School Hospital, Tokyo, Japan. He under-
went transurethral resection for benign prostatic hyperplasia
(TURP) 10 years ago and was on medication for hypertension.
His height, body weight, and body mass index were 166 cm, 65.0
kg, and 23.5 kg/m?, respectively. The patient was a non-smoker.
The surgery was performed under a combination of general and
epidural anesthesia. His legs were protected with elastic stock-
ings and intermittent pneumatic compression to prevent deep
vein thrombosis during surgery.

The surgery was technically challenging because the prostate
volume was large (64 mL), and severe adhesion around the
prostate and urethra was observed due to the previous TURP.
He was placed in a combined steep-Trendelenburg/Lloyd-Da-
vies position (head-down tilt by 28°), along with a lithotomy
position for 340 min, and the surgery lasted for 280 min. Vital
signs remained stable throughout the surgery. Systolic blood
pressure was maintained at 80 mmHg. During the surgery, we
did not check the appearance or compression of the lower legs.
Postoperative anticoagulation therapy was not administered.
After the surgery, the patient remained in the intensive care
unit. He immediately complained of pain in both legs. The
creatinine phosphokinase level immediately after surgery was
741 TU/L (reference range : 40—250). We monitored the patient
and administered analgesics because the dorsal foot artery was
palpable bilaterally.

The following day, the pain worsened, and the patient expe-
rienced numbness, motor and sensory disorders, and right leg
swelling. The creatinine phosphokinase level increased to 38,650
IU/L. We consulted the Department of Emergency and Critical
Care Medicine for further management. The pressure in the
four compartments of the right leg was increased (anterior, 56
mmHg ; lateral, 70 mmHg ; superficial posterior, 50 mmHg ; and
deep posterior, 56 mmHg). WLCS of the right leg was diagnosed,
and emergency fasciotomy was performed (Figure 1a). The
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symptoms of the right leg started to improve the next day. Five
days after fasciotomy, split-thickness skin grafting from the
right groin was performed for wound closure (Figure 1b). Subse-
quently, rehabilitation continued for one month, and the patient
was discharged after complete recovery (Figure 1c).

Photograph of the right leg of the patient at different
stages of treatment.

a : Right leg after fasciotomy.

b : Right leg after split-thickness skin grafting.

¢ : Right leg one month after skin grafting during discharge.

Figure 1.
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DISCUSSION

WLCS is a rare but serious complication of surgery performed
in the lithotomy position (2), with an estimated incidence of one
in 3500 cases (0.029%) (3). To the best of our knowledge, WLCS
in RALP has only been reported in 15 cases worldwide, and this
is the 16 case (Table 1). The incidence rate of WLCS in RALP
from the UK was 0.29% (9 of 3,110) (4), which is approximately
10 times higher than that in other urology surgeries. In our hos-
pital, RALP was introduced in 2014, and we have experienced
only one case of WLCS (this case) out of 437 cases of RALP
(0.23%) in the STP in six years. This rate was almost similar to
that mentioned in previous reports.

STP is a position in which the upper body is further lowered
from the lithotomy position. Most of the body weight is supported
by the lower leg muscles. As a result, the pressure on the lower
leg muscles increases ; thus, the steeper the angle of STP, the
greater the pressure on the lower limb muscles. STP has a great
influence on the increased occurrence of WLCS ; however, the
true association between RALP and WLCS is unknown.

The initial diagnosis of WLCS is entirely clinical. Patients
with WLCS typically experience severe unremitting lower leg
pain within 24 h of recovery from anesthesia (5). Passive dorsi-
flexion of the toes and ankles exacerbates the pain, and active
dorsiflexion of the ankles and toes may be impossible due to pain
and subsequent impairment of peroneal nerve function. Signs
of neurologic injury (paresthesia, numbness, and foot drop)
and vascular insufficiency are the late and ominous indicators
of permanent injury. Measuring the compartment pressure is
not recommended for routine diagnosis because it is likely to
delay limb-saving treatment, and immediate (within one h)
four-compartment fasciotomy in the symptomatic limb should
be undertaken (6). If the intervention is delayed, the incidence
of permanent disability after developing WLCS ranges from
30%-100% (7), and approximately 6% of the cases are fatal (2).
Our patient experienced severe pain with numbness in both legs.
As he recovered from general anesthesia with unclear conscious-
ness, compartment pressure was measured, and intervention
was performed on the right leg, and conservative treatment was
performed on the left leg. Due to the diagnosis of WLCS in its
early phase by measuring the compartment pressure, the patient
recovered completely with no permanent disability.

However, several reports insisted on compartment pressure
measurement for diagnosis and indicated that immediate fas-
ciotomy should be performed if the compartment pressure is

Table 1.  Past case report of WLCS with RALP

author ear | journal cases | fasciotom parmanent dorsal max max compartment
¥ J y disability artery | CPK(U) | pressure (mmHg)

Raman S.R. 2009 | Journal of Robotic surgery 1 performed none N/A N/A N/A

Rosevere HM. | 2010 | Journal of EndoUrology 1 | performed dorj’g‘g’i ol N/A N/A 114

Keene R. 2010 | Orthopedic 1 N/A N/A N/A N/A N/A

Araki M. 2013 | Jap. Journal of Urol. Surg. 1 performed none palpable N/A 90

Pridgeon S.[4] 2013 | BJU. Int. 9 7/9 % 1 N/A N/A N/A not performed

R.H. Yahn 2013 | Clinical Nuclear Medicine 1 N/A N/A N/A N/A N/A

. . not
Takechi K. 2017 | Jap. Journal of anesthesiology 1 performed none palpable 10560 not performed
Our case 2022 | Journal of Medical Investigation 1 performed none palpable | 38650 70

% 1: fasciotomy was performed in 7 out of 9 cases.
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>30-55 mmHg (8, 9). In our case, the compartment pressure
was measured (50 —70 mmHg), and each compartment pressure
was >30 mmHg. Hence, we decided to perform a four-compart-
ment fasciotomy within the next 30 min. This urgent interven-
tion may have resulted in a full recovery. Therefore, measuring
the compartment pressure is required when diagnosing WCLS
in patients with unclear consciousness.

WLCS is related to ischemia-reperfusion injury of the lower
limbs after placing the patients in a prolonged lithotomy posi-
tion. Hemodynamic changes are compounded by an increased
compartment pressure associated with the lower limb elevation,
increasing steadily over time (10). The risk factors mentioned in
the literature are shown in Table 2 (2, 4, 10, 11). Our patient had
several risk factors, such as male sex, pelvic surgery, operation
time >4 h, placement in STP, muscular physique (muscle train-
ing every day), and calf compression.

As prolonged surgery (>4 h) is a risk factor for WLCS, it is
recommended to place the legs at a level lower than the heart for
a minimum of 15 min after each 4-h interval, when leg elevation
is required for >4 h (6). In this case, we did not reposition the
patient’s legs every four h. It is essential for doctors, nurses, and
medical technicians to jointly develop a protocol to check the
lower limb pressure at regular intervals. Although the use of
thromboprophylaxis, such as stockings or intermittent air pres-
sure on the calf muscle, is a risk factor for WLCS, these should
be continued because the risk of venous thromboembolism is
likely to be greater than that of WLCS (6).

WLCS in the legs after RALP is a rare but severe complica-
tion that requires early diagnosis and intervention. Measuring
compartment pressure is useful when the patient is drowsy im-
mediately after recovery from anesthesia. Prevention of WLCS
requires identifying this condition as a potential complication
of RALP and all urologic surgeries performed in the lithotomy
position.
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Table 2. The risk factors for perioperative compartment syndrome as enumerated in each article.

£ _Authors Simms M.S. Pridgeon S. Stoop M. Gill M. Our
Factors et.al.[2] et.al. [4] et.al. [6] et.al. [11] case
pelvic surgery O O O
young O O
men O O
vascular disease O O O O
operation time>4 h O O O O O
steep-Trendelenburg O O O O
obesity O O O O
masculine O O O
early learning curve O
perioperative hypotension O O
blood loss O O
calf compression O O




