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as cardiac arrhythmias, cardiac arrest, compartment 
syndrome, disseminated intravascular clotting, and 
acute kidney injury  (AKI).[5] Myalgia, weakness, and 
tea‑colored urine are triad symptoms of rhabdomyolysis. 
Muscles of lower back, lower limbs (postural muscles) are 
affected. 50% of the patients may not complain myalgia 
or weakness.[5] The only clue is tea‑colored urine.[6] The 
diagnosis is based on the inciting event, myoglobinuria, 
and serum creatine kinase levels more than 5 times the 
reference value.[5,7]

Case Report

A 26‑year‑old female presented with history pain in the 
back, lower limbs, decreased urine output, and dysuria of 
3 days duration. Two days before the present complaints, 
she had performed sit‑ups while holding her ears (Super 
Yoga Brain) for 108 times in a temple. On examination, 
she was afebrile, no icterus, pulse rate 120/min, blood 
pressure 100/80 mmHg. Marked tenderness over back 
and lower limbs present.

Systemic examination normal. Investigations revealed 
myoglobinuria, total leukocyte count 9.3  ×  103/µl, 
hemoglobin 11.5 g/dl, platelet count 283 × 103/µl, urine 

Case Report

White collar rhabdomyolysis with acute kidney injury
R. K. Bhakthavatsalam, G. Venu, P. Krishnam Raju, H. C. Madhusudan
Department of Nephrology, PSG IMS and R, Peelamedu, Coimbatore, Tamil Nadu, India

ABSTRACT

Rhabdomyolysis is a clinical syndrome resulting from the disintegration of muscle cell and spillage of toxic intracellular contents 
into circulation. Strenuous, unaccustomed exercise leads to exertional rhabdomyolysis and cause AKI. We report a 26‑year‑old 
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She was managed with hemodialysis and supporting therapy. She made a full recovery after 4 weeks. Awareness of this condition 
and early diagnosis is highlighted.

Key words: Acute kidney injury, creatine kinase, myoglobinuria, strenuous exercise, white collar rhabdomyolysis

Introduction

Rhabdomyolysis  (Rhabdo ‑   Striated, Myo ‑   Muscle, 
Lysis ‑   Break down) refers to clinical and biochemical 
syndrome due to skeletal muscle injury and spillage of large 
quantities of intracellular contents in to circulation.[1] There 
are more than 100 causes with different mechanisms that 
can damage the skeletal muscle leading to rhabdomyolysis. 
The incidence varies with underlying cause and increased 
incidence seen after earth quake and war zones. Exertional 
rhabdomyolysis is seen in weight lifting, marathon race, and 
military basic training.[2] Nontraumatic rhabdomyolysis is 
5 times more common than traumatic rhabdomyolysis.[3] 
Knochel called exercise induced rhabdomyolysis as white 
collar rhabdomyolysis because of increased incidence noted 
in educated and professionals who are not accustomed to 
strenuous exercise.[4]

It may present as asymptomatic illness with elevated 
creatine kinase to life‑threatening complications such 
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A variety of insults with different pathogenic mechanisms 
are involved in muscle injury but the final common 
pathway is increased intra cytoplasmic calcium which 
activates proteases, phospholipase, nucleases and release 
of oxygen free radical causes myocyte disintegration[12] 
and spillage of intracellular contents in to circulation 
resulting in electrolytes disturbances, metabolic 
acidosis, hypotension, clotting abnormality, and AKI. 
Hyperkalemia is not consistently present in nontraumatic 
rhabdomyolysis.[12]

Traumatic and nontraumatic rhabdomyolysis are the 
leading causes of AKI.[13] Myoglobinuria is a key player 
in the complex pathogenesis of AKI only in presence of 
hypovolemia, hypotension, and aciduria  (nephrotoxic 
factors).[13]

Sinert et  al. reported that AKI is not observed when 
nephrotoxic cofactors are absent.[14] The 3 different 
pathological mechanisms involved in the development 
of AKI are:  (1) renal hypo perfusion resulting from 
hypovolemia‑induced renal vasoconstriction and 
myoglobin scavenging of nitric oxide. (2) Heme protein 
exerts direct toxicity on tubular epithelial cells and free 
radical release by myoglobin causes oxidative injury to the 
tubular epithelial cells. (3) The precipitated myoglobin, 
Tamm–Horsfall protein, uric acid crystals in presence of 
acidic urine causes tubular obstruction and decreases 
glomerular filtration rate.[15]

Eccentric exercise causes more muscle injury than 
concentric exercise.[15] This patient performed sit‑ups for 
108 times which is a form of eccentric exercise that has 
caused severe muscle injury. She presented with typical 
features and investigations revealed myoglobinuria, 
hypocalcemia, elevated serum creatine kinase, phosphate, 
uric acid, liver enzymes, lactate dehydrogenase, renal 
parameters and FeNa >1, metabolic acidosis confirming 
exercise induced rhabdomyolysis and AKI. In this case 
serum potassium is normal. Patient was taken up for 
hemodialysis on alternate days initially for 2 weeks and 
then thrice a week for another 2 weeks. Patient’s urine 
color, output, and all the deranged parameters returned 
to normal by 4 weeks.

Conclusion

Rhabdomyolysis is not an uncommon condition and the 
gravity of this condition is not appreciated and adequate 
attention is not given. Both traumatic and nontraumatic 
rhabdomyolysis causes AKI. It has characteristic clinical, 
laboratory features but high index of suspicion is 
important for early diagnosis. History of inciting event, 
elevated serum creatine kinase levels more than 5 times 

sodium 48 mEq/L, FeNa 2.08, tests for HIV, hepatitis B and C 
are negative. Urine and blood cultures were negative. 
Electrocardiogram showed sinus tachycardia.

Computer tomogram of the abdomen showed normal 
sized kidneys and free fluid in the pelvis.

Rhabdomyolysis diagnostic profile, renal parameters, and 
blood gas analyses are shown in Tables 1-3.

Discussion

The National Hospital discharge survey report 26,000 cases 
of Rhabdomyolysis every year in USA.[8] Among 337 
military recruits Olerud et al. noted rhabdomyolysis in 
40% of cadets during first 6  days of intense physical 
training.[9] Excessive physical exertion of any kind can 
cause exertional rhabdomyolysis, especially in untrained 
individuals in hot or humid climate and accounts for 
one‑third of all causes of rhabdomyolysis.[7,10] Incidence of 
AKI is less (19.1%) in exertional rhabdomyolysis compared 
to rhabdomyolysis due to other causes  (34.2%).[10] 
Rhabdomyolysis accounts 7–10% of all causes of AKI in 
USA but may be as high as 50%.[11]

Table 1: Rhabdomyolysis diagnostic profile
Parameter On 

admission
First 
week

Second 
week

Third 
week

Fourth 
week

CK/UL (IU/L) 13,800 5901 238 51 55
SGPT/UL (IU/L) 1384 3,093 66 39 39
SGOT/UL (IU/L) 3965 491 35 57 54
LDH/UL (IU/L) 4428 1197 691 319 264
Ionised calcium (mmol/l) 1.061 0.994 1.020 1.029 1.170
Phosphate (mg/dl) 11.4 ‑ 9.1 4.7 4.2
Uric acid (mg /dl) 12.5 9.9 8 ‑ 3.5
Magnesium (meq/l) 2 ‑ ‑ ‑ ‑
CK: Creatine kinase, SGPT: Serum glutamic pyruvic transaminase, SGOT: Serum 
glutamic oxaloacetic transaminase, LDH: Lactate dehydrogenase

Table 2: Renal parameters
Parameter On 

admission
First 
week

Second 
week

Third 
week

Fourth 
week

Urea (mg /dl) 113 134 134 77 33
Creatinine (mg /dl) 8.73 6.81 5.43 2.44 0.99
Sodium (meq/l) 136 139 ‑ ‑ 138
Potassium (meq/l) 4.68 3.99 ‑ 4.4 4.5
Bicarbonate (meq/l) 16.8 14.2 ‑ 16.8 18.5

Table 3: Arterial blood gas analyses
Parameter On admission First week Second week
pH 7.277 7.166 7.450
PCO2 (mmHg) 20.3 18.8 24.3
Bicarbonate (mmol/l) 8.3 6.6 16.5
Lactate (mmol/l) 14.3 15.6 3.4
ABE (mmol/l) 17.4 19.7 6.3
Anion gap: 21.88, ABE: Acid base excess
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the reference value, myoglobinuria are confirmatory 
for diagnosis of rhabdomyolysis. Early aggressive fluid 
resuscitation is crucial to prevent life‑threatening 
complications. The renal outcome depends on quick and 
aggressive management but not on creatine kinase levels.
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