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Two Cases of Lower Extremity Compartment Syndrome after Posterior Urethroplasty
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Abstract

Acute lower extremity compartment syndrome following surgery in the lithotomy position is uncommon but is a surgical
emergency causing irreversible damage if suspected and requires emergent decompressive fasciotomy. This report describes
compartment syndrome following bulbo-urethroplasty. Patient A developed lower extremity pain with absent dorsiflexion
9 hours after surgery and Patient B experienced calf pain immediately after surgery. One year after fasciotomy A had per-
manent drop foot and B had peroneal nerve distribution numbness. Shared risk factors that placed the patients at risk were
obesity and prolonged sutgical times. Emerging concepts aimed at improving care for patients with compartment syndrome
are discussed.
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logic operative procedures that place patients in the lithotomy po-
sition is an infrequent occurrence [5-7|. This report summarizes
perioperative events and long term outcomes for acute CS follow-
ing urethroplasty. A review of emerging diagnostic, interventional
and prognostic strategies aimed at improving patient care follow-
ing this complication is included.
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Introduction

Lower extremity compartment syndrome (CS) is characterized by
severe pain resulting from increased interstitial pressure within
the closed compartments of the calf musculature that impairs lo-
cal circulation and left untreated results in irreversible peripheral
nerve and muscle ischemia [1]. CS can occur in other anatomic
regions including the arm, hand, foot, and gluteal area. Although
an infrequent complication of severe tissue trauma including frac-
ture and crush injury, it has been associated with minor injuries,
and uncommon iatrogenic causes have been identified [2]. Acute
CS is a surgical emergency treated by decompressive fasciotomy
(DF) without delay to prevent permanent disability, amputation
and death [3]. The diagnosis of acute CS is based on careful
clinical examination. Intra-compartmental pressure (iCP) meas-
urement, and monitoring if indicated, is a recommended clinical
practice in equivocal situations [4]. Values of iCP greater than 30
mm Hg above diastolic blood pressure are an absolute indication
for emergent DF [4]. Lower leg CS following orthopedic and uro-

The pertinent demographic and clinical data for both patients
is summarized in Table 1. Timing of the surgical and anesthetic
events for both patients is outlined in Figurel. Patient reported
postoperative pain scores as a function of time are graphed in
Figure 2.

Patient A reported a history of hypercholesterolemia, gastro-es-
ophageal reflux disease (GERD), untreated obstructive sleep ap-
nea (OSA), and occasional ethanol use. The patient’s daily medica-
tions included hydro-chlorthiazide, losartan, metformin, glipizide,
simvastatin and omeprazole. Ketorolac and oxycodone were pre-
scribed for occasional severe migraine headaches and zolpidem
for insomnia. Two prior uneventful urological procedures within
the preceding year were done in the lithotomy position with an-
esthetic times for these surgical interventions 137 minutes and 95
minutes respectively.

Total intraoperative fluid administered for the urethroplasty pro-
cedure was 2350 ml of crystalloid and estimated blood loss was
250 ml. Urinary output could not be monitored because the surgi-
cal procedure was performed on the urethra. Intraoperative hypo-
tension during the course of the operation was treated with intra-
venous bolus doses of 100 micrograms (mcg) of phenylephrine
with a total cumulative dose of 700 mcg administered.

During the initial postoperative period the patient had an epi-
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Table 1. Patient Demographics.

Patient | Age (years) | ASA | BMI Nicotine Use Diabetes Hypertension
A 49 3 42.3 | Ex-smoker for 15 yrs | Non-Insulin Dependent Yes
B 47 1 35.3 | Ex-smoker for 18 yrs No No

(ASA — American Society of Anesthesiology Physical Status Classification. BMI — Body Mass Index)

Figure 1. Surgical and Anesthesia Time Events (Anesthesia Start Time = 0 minutes. A — Patient A. B — Patient B.).

* A 47 min
« B 28 min

« A 73 min
* B 30 min

oA 11 min
B 11 min

« A 364 min
o B 439 min

o A 386 min
*B 456 min

o A 409 min
* B 474 min

Figure 2. Plot of postoperative pain scores for patients and time after arrival in the recovery area.
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sode of restlessness and delirium that abated after incremental
administration of 3mg of haloperidol and 100 mcg fentanyl. The
patient subsequently had difficulty oxygenating and was admit-
ted to the intensive care unit (ICU) for monitoring of respira-
tory status. Pain was adequately controlled until at 9 hours and
20 minutes after arrival to the recovery room (PACU) when he
reported bilateral leg cramps. During assessment at 9 hours and
45 minutes after surgery the patient reported pain in the antetior
aspect of both legs and inability to move the left foot. Examina-
tion revealed a tense left lateral compartment and absence of left
toe dorsiflexion. The pain persisted and escalated to a level that
was intractable to analgesic medications. Orthopedic consultation
was emergently obtained at which time CS was suspected and the
patient underwent bilateral lower extremity 4 compartment de-
compressive fasciotomy 16 hours after arrival in the PACU.

Laboratory investigations demonstrated a venous lactate level of
3.7mg/dl one hour after arrival in the PACU. Serial electrolyte
measurements including potassium, blood urea nitrogen and cre-
atinine were within normal limits throughout the hospital admis-
sion.

Serum creatine kinase (CPK) and myogolobin (Mb) levels were
43,000 units/ml and 18,020 units/ml when the patient reported
escalating pain 12 hours after arrival in the PACU. Repeat enzyme
levels were 37,400 units/ml for CPK and 4420 units/ml for Mb
at 16 hours after DE Due to concern for rhabdomyolysis and
previous compromised respiratory status, the patient remained
in the ICU for 48 hours after surgical decompression of the leg

compartments and was then discharged to an acute surgical floor.

The patient required vacuum assisted wound therapy and another
4 surgeries for further debridement of the calf muscles until de-
layed wound closure was achieved 17 days after DE. The final dis-
position was home discharge at 19 days instead of the originally
planned 23 hour admission.

At follow up clinic appointments the patient reported a baseline
pain score of 4 at 30 days after discharge that declined to 3 at the
6 months postoperative visit, at which time he was not taking any
analgesic medications.

Neurologic examination of the patient at the 6 month follow up
visit was significant for a left peroneal nerve palsy with persistent
foot drop treated with a fixed ankle foot orthotic (AFO) to pre-
vent equinus contracture of the extremity. The patient reported
being satisfied with the outcome and had resumed full time em-
ployment in sales and marketing,

Patient B consumed ethanol occasionally and 15 months previ-
ously had undergone an uneventful urologic procedure of 145
minutes duration in the lithotomy position.

Total intraoperative crystalloid fluid administered during the ure-
throplasty was 3500 ml and estimated blood loss was 400ml. Uri-
nary output could not be assessed due to the nature of the pro-
cedure on the urethra. No episodes of hypotension occurred and
no vasopressor medications were administered.
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The patient reported right leg pain upon arrival in the PACU.
Urgent orthopedic consultation was obtained and monitoring of
compartments was commenced. The compartments were initially
assessed as “soft” during an evaluation 5 hours after arrival in
PACU. Re-assessment at 7.5 hours after PACU arrival the com-
partments were recorded as “firm” and the patient reported wors-
ening pain on inversion of the right foot. Over the ensuing hours
the patient reported the right leg pain was worsened by movement
and noted globally decreased sensation below the knee. The pa-
tient reported continuous escalation of right leg pain that was not
relieved by analgesic medication which had been partially success-
ful in its treatment eatlier. The iCPs were assessed using a Stryker
compartment module 18 hours after arrival in the PACU. The
anterior and lateral compartment iCPs were 34 and 36 mm Hg
with a delta p (difference from diastolic pressure) over 15 mm Hg
and neurologic examination demonstrated decreased sensation in
the right sural, superficial peroneal and deep peroneal nerve dis-
tributions.

The patient underwent an emergent DF of the right leg ante-
rior and lateral compartments 19.5 hours after initial arrival in the
PACU. The fasciotomy wounds were treated with negative pres-
sure wound vacuum therapy and delayed primary closure 3 days
later. Discharge to home was on the fourth hospital day for this
originally planned outpatient procedure. Serum laboratory inves-
tigations were normal throughout hospital admission. CPK and
Mb levels were not assessed.

The patient reported no pain and no analgesic requirements at
30 days and one year after discharge. Neurologic findings dem-
onstrated persistent numbness of the right deep and superficial
peroneal nerves. The patient had returned to full time employ-
ment in education.

Discussion

Risk factors associated with acute postoperative CS following li-
thotomy positioning include large body habitus, excessive blood
loss, peripheral vascular disease and operative times over 4 hours
in duration [8, 9]. Both patients in this case were obese and had
surgery that lasted over 4 hours and had uneventful previous op-
erations done in the lithotomy positon that were under 2.5 hours
in duration. Patient A was diabetic and microvascular disease as-
sociated with this condition could have contributed to the worse
long term outcome that he experienced. Pre-existing neuropathy
or other neurologic disease can predispose patients to more se-
vere nerve injury [10]. The remote history of cigarette smoking
in both patients was an unlikely contributing factor to the subse-
quent development of CS.

Secondary renal injury resulting from rhabdomyolysis and myo-
globinuria is a recognized complication of compartment syn-
drome resulting from prolonged surgery in the lithotomy position
but this did not occur in either of the two patients reported [11].

Consensus for diagnosis, treatment and subsequent wound man-
agement of acute CS is lacking [12]. Continuous ICP monitor-
ing is recommended but this measurement technique is prone to
technical errors [13, 14]. Non-invasive assessments being perfect-
ed that allow rapid and accurate evaluation of compartment tissue
perfusion include near-infrared absorption, ultrasound measure-
ment of tissue elastance, and muscle glucose concentration [15-
17]. In animal studies, negative pressure vacuum assisted wound
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closure techniques causes local tissue damage that results in de-
layed and altered healing [18].

The nerve damage resulting from ischemia or secondary fibrotic
contractures and compression leads to weakness, paralysis, anes-
thesia, hypoesthesia and hyperesthesia distal to the point of injury
[19]. Surgical decompression is associated with long-term prob-
lems of health-related quality of life particulatly in relation to pain
and discomfort [20]. Persistent pain in fasciotomy wounds at long
term follow up occurs in 10% and one or more dystrophic signs
associated with complex regional pain syndrome are present in
25 to 40% of patients [21]. Long term sequelae of acute CS may
necessitate further surgical intervention including contracture re-
lease of the tendo Achilles, gastrocnemius recession, tenotomy
for relief of claw toe deformity, nerve decompression or re-im-
plantation, and in extreme cases amputation of the extremity [22].
Interventions aimed at more rapid and standardized diagnosis of
acute CS and patient specific wound treatment strategies follow-
ing fasciotomy will result in improved outcomes from this com-
plication.
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