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I. Background 
Rhabdomyolysis is a clinical syndrome characterized by skeletal muscle destruction and release of 
intracellular muscle contents into the bloodstream, causing systemic complications. Trauma, including 
crush injuries or entrapment, is a leading cause of rhabdomyolysis. The syndrome is characterized by 
muscle pain, weakness, dark tea colored urine, and marked elevations of serum creatine kinase (CK) 
levels. There is no universal definition of rhabdomyolysis, though often used definitions include CK 
levels 5 times above normal. The most common systemic complication of rhabdomyolysis is the 
development of acute renal failure secondary to hypovolemia from fluid sequestration in the extracellular 
space and toxic effects of myoglobin on the nephron both directly and through its breakdown products, 
such as free iron. Myoglobin itself causes renal toxicity through renal vasoconstriction, formation of intra-
tubular casts, and direct toxicity of myoglobin to kidney tubular cells. The most important principle in the 
management of rhabdomyolysis is the identification and release of compartment syndrome. The treatment 
for rhabdomyolysis otherwise remains controversial with respect to the amount of intravenous fluid 
resuscitation and the use of additional medical therapies such as bicarbonate and mannitol. The goal of 
any treatment is to improve renal blood flow to minimize ischemia, increase urine flow rate to wash out 
obstructing casts, minimize the cytotoxic effects of myoglobin, and relieve any ongoing muscle 
compression such as compartment syndrome.  
 
II. Clinical Guideline 

a. Diagnosis should be made with urinalysis demonstrating myoglobinuria and/or CK levels 
exceeding 5x the normal limit 

a. Either the presence of myoglobin in urine, or a urinalysis positive for heme in the absence 
of red blood cells can be used to detect myoglobinuria 

b. Initiate treatment for CK levels >10,000 U/L: 
a. Intravenous fluid replacement should be initiated to achieve urine output of 1-2 mL/kg/hr 

until CK levels trend below 10,000 or myoglobin clears from the urine 
i. If CK remains elevated and total fluid volume exceeds 3L in a 24-hour period, 

consider early Nephrology consult for initiation of renal replacement therapy 
ii. Isotonic fluids (i.e. lactated ringers, normal saline) should be used for fluid 

replacement and electrolytes should be monitored closely 
iii. Interval CK values should be followed until a peak concentration is reached 

(typically at 24–72 hours), and discontinued once the CK is reliably 
downtrending 

b. Bicarbonate to maintain a urinary pH >6.5 has not been shown to reduce the incidence of 
ARF and should not be used 

c. The use of mannitol to increase urine output does not convey any additional benefit 
beyond adequate hydration and should not be used 
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