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ABSTRACT 
A paucity of literature exists linking acute extremity compartment syndrome associated with cocaine or olanza- 
pine overdose. LJ, a 38-year male, was initially seen at an outside hospital for acute encephalopathy and left 
lower extremity swelling shortly after cocaine and suspected olanzapine overdose. On presentation, totalcreati- 
nine kinase levels were >1000 units/liter but quickly rose to 23,000 units/liter after 12 hours. He was transferred 
to a tertiary care center for surgical evaluation. Upon the exam, it was quickly determined that he had com- 
partment syndrome and he was urgently taken to the operating room for a four-compartment lower extremity 
fasciotomy. Acute compartment syndrome is a limb threatening condition generally diagnosed clinically. Cocaine, 
a potent vasoconstrictor, is widely reported to cause rhabdomyolysis from ischemia of skeletal muscle tissue and 
direct toxicity to myocytes resulting in leakage of creatinine kinase. Other complications including cardiovascu- 
lar, respiratory, neurological, and gastrointestinal disturbances have also been well documented. Olanzapine, an 
atypical antipsychotic, has also been reported to cause rhabdomyolysis. However, myositis with lower extremity 
compartment syndrome is a rare occurrence and requires quick diagnosis and aggressive treatment in order to 
achieve limb salvage. The potential causality of compartment syndrome from either cocaine, olanzapine, or both 
will be examined in this case report. 
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1. Background 
Drug induced focal myositis with subsequent compart- 
ment syndrome is a rare phenomenon. A limited number 
of case reports linking drugs to extremity compartment 
syndrome exist [1,2]. Statins have a well-known side ef- 
fect of myopathy potentially leading to rhabdomyolysis 
[3]. Gemfibrozil alone has limited data for inducing 
myopathy but in combination with statins increases risk 
[4-7]. Similarly, cocaine and olanzapine both have evi- 
dence demonstrating potential side effects of myopathy 
and myositis. However, either alone or combined, there  
has been only one report of drug induced compartment 

syndrome associated with either drug (cocaine). A lite- 
rature review of PubMed reveals the following: 

2. Case Presentation 
A 38-year-old male was brought to an outside hospital 
emergency department by Emergency Medical Service- 
safter being found unresponsive slumped against a wall 
with vomitus around him. No seizure activity was wit- 
nessed. Medical history abstracted from his spouse in- 
cluded a psychiatric disorder and depression. No surgical 
history was obtained. He had no known drug allergies. 
His wife denied any tobacco or alcohol use by her hus- 
band but admitted he used cocaine recently. His medica- 
tions included Olanzapine for bi-polar disorder and un- 
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specified anti-hypertensives. 
He was given a total of 4 mg of naloxone by EMS 

with no significant response. Initial reported Glascow- 
Coma Score was 3 with no signs of trauma. Hispupils 
were constricted but equal and reactive. Trachea was 
midline with clear breath sounds bilaterally. Heart sounds 
were normal with a soft, systolic murmur appreciated. 
His abdomen was non-tender, non-distended. Exam was 
significant for a swollen and tender left lower extremity 
with no erythema (Figure 1). Initial vital signs revealed 
significant hypertension with systolic blood pressures in 
the 180’s and diastolic blood pressures 100 - 110 mmHg 
range. Heart rate, respiratory rate, oxygen saturation and 
temperature were all within normal limits. 

He was transferred to a large, urban level I trauma cen- 
ter for further management. Upon arrival, clinical exam 
revealed signs and symptoms of compartment syndrome. 
His lower extremity compartments were tight and painful 
to palpation. He grimaced in discomfort with passive mo- 
tion of the extremity. Distal pulses were intact. Initial 
laboratory data revealed a creatinine kinase of 38,156 
units/liter with urine positive for myoglobin. Aggressive 
intravenous hydration with crystalloid solution and a 
bicarbonate drip for renal protection were started. LJ was 
quickly taken to the operating room where a four com- 
partment fasciotomy was performed revealing bulging 
but viable muscles (Figures 2 and 3). His post operative 
recovery was uneventful. The patient was transferred to 
the surgical intensive care unit after the operation. He 
returned to the OR 2 days later for delayed closure of his 
lateral wound. His medial wound underwent a staged 
closure with the first and second (final) procedures on 
post operative days 6 and 9, respectively. He was dis- 
charged in good condition on post operative day 10. 

3. Conclusions 
Cocaine is a common drug throughout the United States 
and across the world. It is second only to alcohol as the 
most used and abused drug. In 2009, the Drug Abuse 
Warning Network (DAWN) reported approximately 4.6 
million emergency department visits pertaining to drug 
use. Of these, cocaine was attributed to around 420,000 
visits or 137.7 visits per 100,000 [8]. 
As an amphetamine, cocaine exerts its vascular and car-
diac effects by modifying the sympathetic nervous sys-
tem. It also has neurological effects. Cocaine has three 
primary sympathomimetic mechanisms of action. It inhi- 
bits cathecholamine reuptake at sympathetic nerve ter- 
minals, increases sensitivity of adrenergic nerve endings 
to norepinephrine, and blocks sodium and potassium 
channels [9]. 

Cocaine induced muscle damage and rhabomyolysis 
has been widely reported, with a Pub Med search of “co- 

 
Figure 1. Swollen left lower extremity. 

 

 
Figure 2. Bulging but viable muscles in lower leg compart- 
ments. 

 

 
Figure 3. Bulging but viable muscles in lower leg compart- 
ments. 
 
caine + rhabdomyolysis” revealing more than 50 articles. 
The mechanism of toxicity is multifactorial, likely in- 
volving intense vasoconstriction leading to ischemic 

OPEN ACCESS                                                                                          SS 



C. SRIVILASA  ET  AL. 

OPEN ACCESS                                                                                          SS 

41 

damage and direct muscle toxicity. Cardiac, versus ske- 
letal, muscle toxicity from cocaine abuse is better studied. 
Mechanisms for cardiotoxicity and arrhythmia generation 
that have been described include the blocking K+ chan- 
nels, increase in L-type Ca2+ channel current, and inhibi- 
tion Na+ influx during depolarization [10]. Correlation 
between cardiac and skeletal muscle damage mechan- 
isms can likely be drawn. One case of compartment syn- 
drome from cocaine abuse has been reported [11]. 

Olanzapine (Zyprexa) belongs in the class of atypical 
antipsychotics which exert their effects by modulating 
and having high affinity for 5-HT (serotonin) receptors. 
They have less affinity for D1 and D2 receptors, thus de- 
creasing the incidence of extrapyramidal symptoms [12]. 
Olanzapine has been linked to rhabdomyolysis in a hand- 
ful of case reports [13-20]. It is a rare complication, oc- 
curring in <1% of uses [16]. Proposed mechanisms in- 
clude increased cellular membrane permeability to cal- 
cium influx and prolonged muscle depolarization as well 
as direct muscle toxicity from buildup of serotonin with- 
in muscle cells [21-23]. However, in none of those cases 
did the severity of muscle break down progress to com- 
partment syndrome.  

Compartmentsyndrome is defined as an elevation of 
the interstitial pressure in a closed fascialcompartment 
that results in microvascular compromise [24]. Compart- 
ment syndrome can be both a cause and result of rhab- 
domyolysis. Ischemic and necrotic muscle results in in- 
flammatory mediators and increased capillary basement 
membrane permeability. As a result, increased capillary 
leakage leads to increased tissue pressure. As pressure 
increases, ischemia is exacerbated by the decreased 
blood flow. Diagnosis of acute lower extremity compart- 
ment syndrome is clinical. Classically, pain out of pro- 
portion to exam is the first indication. Loss of pulses is 
often a late sign. Measurement of compartment pressures 
can also aid in diagnosis. Treatment is surgical and in- 
volves fasciotomies of the involved compartments to 
relieve pressure [24]. 

While both olanzapine and cocaine have been shown 
to cause muscle damage and rhabdomyolysis in isolated 
cases, compartment syndrome resulting from an overdose 
of either has only reported for one specific instance of 
cocaine abuse. Rhabdomyolysis resulting in compart- 
ment syndrome is also particularly rare. The authors 
theorize that combination of two muscle damaging drugs, 
olanzapine and cocaine, caused LJ’s compartment syn- 
drome. It was unlikely to be caused by positional damage 
because of the short time course of presentation. As such, 
it is important for clinicians to review a patient’s medica- 
tions when faced with a similar situation. While ultimate- 
ly resulting in the same treatment, it is important to rec- 
ognize the increased risk of combinations of muscle da- 
maging drugs and to counsel patients on the signs and 

symptoms of compartment syndrome. Regardless of the 
mechanism, quick clinical diagnosis and treatment of ex- 
tremity compartment syndrome is essential for limb sal- 
vage. 

4. Consent 
Written informed consent was obtained from the patient 
for publication of this case report and any accompanying 
images. A copy of the written consent is available for 
review by the Editor-in-Chief of this journal. 
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