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• ELECTROLYTIC  AND METABOLIC  
ABNORMALITIES



HYPERKALEMIA

• Hyperkalemia is defined as a serum potassium 
level of > 5.2 mmol/L (high potassium level)

ECG features are :

• Peaked T waves

• P wave widening/flattening, PR prolongation

• QRS widening with bizarre QRS morphology



With worsening hyperkalaemia (> 9.0 mmol/L):

• Development of sine wave appearance (pre-
terminal rhythm)

• Ventricular fibrillation

• wide complex rhythm

• Asystole















HYPOKALEMIA 

Hypokalemia means low blood potassium levels.

 ST depression and flattening of T wave

negative T wave 

visible U wave 













HYPERCALCEMIA 

• Normal serum corrected calcium = 2.1 – 2.6 
mmol/L

• Mild hypercalcemia = 2.7 – 2.9 mmol/L

• Moderate hypercalcemia = 3.0 – 3.4 mmol/L

• Severe hypercalcemia = greater than 3.4 
mmol/L

• Wide QRS , low R wave , disappearance of P 
wave  , tall Peaking T wave.







HYPOCALCEMIA 

ECG characteristics of hypocalcemia - low blood 
calcium level

• narrowing of QRS complex

• Reduced PR interval 

• Prolongation of QT interval

• Prolonged ST and ST depression 

• T wave flattening and inversion

• Prominant U wave







HYPOMEGNESAEMIA

• Normal range for blood 
magnesium level is 

1.7 to 2.2 mg / dL



HYPOMEGNESAEMIA

• ECG changes in Isolated - Hypomegnesaemia

 prolonged PR  interval 

 prolonged QT interval



PROLONGED PR INTERVAL ECG
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