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Introduction
Hyperkalemia may cause paresis, life threatening cardiac rhythm 
disturbances and requires urgent management. Hyperkalemia 
is defined as a serum potassium concentration higher than 5.5 
mEq/L. Severe hyperkalemia is defined as a serum potassium 
concentration exceeding 7 mEq/L. Extreme hyperkalemia (>10 
mEq/L) is a very rare condition. It has a high death risk. Only a 
few patients are reported to survive it (1).  

Case Report
A 52-year-old female patient was admitted to the emergency 
department with weakness. She was an anuric chronic 
hemodialysis patient. Her vascular access was provided by a 
left brachiocephalic fistula.  Physical examination revealed 
generalized  muscle weakness, collateral veins on her chest, 
scars of previous arteriovenous fistula operations on her left 
forearm and a blood pressure of 175/95 mmHg. In laboratory 

examinations, serum creatinine was 10.9 mg/dL (the normal 
range is 0.5 to 1.1 mg/dL) and urea was 287 mg/dL (the normal 
range is 21 to 43 mg/dL). Serum potassium concentration was 
reported to be higher than 10 mEq/L (the normal range is 3.5 
to 5.1 mEq/L). A blood sample for the measurement of serum 
aspartat aminotransferase (AST) level to exclude hemolysis was 
taken at the same time and AST was found 12 U/L (the normal 
range is 5 to 34 U/L). Electrocardiography (ECG) showed 
widened QRS waves and disappearance of P waves (Figure 1A). 
Emergent medical treatment with intravenous calcium, insulin-
dextrose solution and gastrointestinal cation-exchange resin was 
given  and an emergent hemodialysis was performed. Blood test 
results after the hemodialysis session were as follows: Creatinine: 
6.4 mg/dL, urea: 161 mg/dL, serum potassium: 7.5 mEq/L. After 
the second session of hemodialysis, laboratory results showed a 
serum creatinine of 4.65 mg/dL, urea of 79 mg/dL, and a serum 
potassium concentration of 5.2 mEq/L. The complaints of the 
patient and pathologic ECG findings disappeared completely and 
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normal sinus rhythm was restored (Figure 1B).  The patient was 
discharged after three days of hospital stay and three sessions of 
hemodialysis treatment. 

The patient’s consent to publication was obtained.

Discussion

Hyperkalemia is frequently seen in patients with end stage renal 
disease. A total of 26.4%, 13.8%, and 4.9% of hemodialysis 
patients were found to be hyperkalemic with pre-dialysis serum 
potassium levels of more than 5.1 mEq/L, 5.5 mEq/L and 6 
mEq/L, respectively (2).  Hyperkalemia in hemodialysis patients 
is associated with mortality, hospitalization and emergency 
department admissions (3).

Most of the hemodialysis patients are anuric or have a very 
small volume of residual urine. In this group of patients, 
colonic potassium excretion increases. By help of the cellular 
adaptation mechanisms, hyperkalemia is better tolerated with 
less cardiac complications and pathologic electrocardiographic 
changes compared to the healthy population (4).  However, a 
serum potassium level of >6 mEq/L requires prompt treatment. 
The major causes of hyperkalemia are increased dietary intake, 
inadequate potassium removal during hemodialysis, excessive 
potassium release from the cells into the extracellular space and 
pseudohyperkalemia. Increased dietary intake is mostly related 
to dietary incompliance. Dialytic removal of serum potassium 
depends on the frequency and duration of the hemodialysis 
session, surface area of the dialysis membrane, blood and dialysis 
solution flow rates, potassium concentration of the dialysis 
solution and the adequacy of the vascular access (5).

Our patient was evaluated for the possible causes of hyperkalemia. 
She was compliant with the diet and she was not skipping 
or shortening her hemodialysis sessions. Rhabdomyolysis 
or hemolysis were excluded with blood tests. She did not use 
medications which may have increased serum potassium levels 

like spironolactone, angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers or beta blockers. Extensive collateral 
veins on her chest, scars of previous unsuccessful arteriovenous 
fistula operations on her arm and the finding that the arterial and 
venous cannulation sites on the arteriovenous fistula were only 
2 cm apart, suggested that hemodialysis insufficiency was the 
presumptive reason for the extreme hyperkalemia. Insufficient 
hemodialysis was further verified by a kt/v value of 1 and an urea 
reduction ratio  of 55% in her last hemodialysis visit. 

Emergent treatments of hyperkalemia are intravenous calcium to 
antagonize the membrane actions of hyperkalemia, intravenous 
insulin-dextrose solutions to drive extracellular potassium into 
cells, loop diuretics, gastrointestinal cation-exchangeresins and 
dialysis to rapidly remove excess potassium from the body (5). 

The most effective treatment of hyperkalemia in hemodialysis 
patients is hemodialysis itself. Potassium binders and insulin-
dextrose solutions provide a transient but possibly life-saving 
treatment when hemodialysis treatment cannot be done 
immediately. Our patient’s complaints, physical, and laboratory 
findings recovered after three efficient hemodialysis sessions. Her 
ECG recovered completely. 

Extreme hyperkalemia is fatal unless treated without delay. To 
the best of our knowledge, our patient had one of the highest 
serum potassium levels reported until now (1). Serum potassium 
concentration in her first drawn blood sample was found to be 
higher than 10 mEq/L. A precise value of serum potassium could 
not be obtained because the laboratory kits in our hospital are 
not suited for readings of serum potassium concentrations above 
10 mEq/L. 

Hyperkalemia is a common finding in hemodialysis patients. 
The most effective treatment for hyperkalemia is hemodialysis. 
After the emergency treatment, a careful investigation aimed to 
enlighten the cause of hyperkalemia should be made. Dialysis 
adequacy, patient’s treatment compliance and vascular access 
should be evaluated at first. 
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Figure 1. ECG recordings of the patient pre- (A) and 
postdialysis (B) with a potassium concentration of >10 
mEq/L and 5.2 mEq/L respectively

ECG: Electrocordiography
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