
ECG in severe hyperkalaemia:
pacemaker doesn’t matter
so much
Case 1: A 51-year-old man with diabetes was referred for primary
angioplasty with the working diagnosis of inferior ST elevation
infarction. He denied chest pain but presented with severe diar-
rhoea in the previous days with obnubilation. ECG showed
widened QRS complexes followed by peaked Twaves with a shor-
tened QT interval, P waves were not discernible (figure 1A). Blood
analysis confirmed severe hyperkalaemia (K+ 9.4 mmol/L) due to
acute renal failure (serum creatinine 15.7 mg/dL), without signs of
ketoacidosis. Troponin I was normal. After infusion of calcium glu-
conate, higher heart rate and narrower QRS complexes were
observed, whereas P waves were sill unnoticeable (figure 1B).

Case 2: An 80-year-old woman was admitted for pacemaker
lead infection treatment. Spironolactone was started due to mild
heart failure. Infection was being controlled by antibiotic treat-
ment, but 3 days later she started with progressive obnubilation.
ECG showed pacemaker spikes followed by widened QRS com-
plexes fused with tall T waves, similar to a sine wave pattern
(figure 2A).1 Potassium was 8.4 mmol/L and renal function was
normal.

Both patients received treatment for hyperkalaemia and had a
progressive normalisation of consciousness and ECG pattern
(figures 1C, 2B). No temporary pacemaker implantation was
necessary.

As observed in our cases, the most common causes of hyper-
kalaemia are renal disease and medications. Less common
causes are diabetic ketoacidosis, rhabdomyolysis, digoxin tox-
icity, large burns and tumour lysis syndrome.2

Peaked Twaves, prolongation of PR interval, absence of P wave,
progressive widening of QRS, intraventricular block with bizarre
morphology, pseudo Brugada pattern, elevation of ST segment,
QT shortening and ‘sine-wave’ pattern are ECG changes well-
described in the literature.3 These findings have an electrophysio-
logical explanation. Potassium is a strong determinant of resting
membrane potential. Increasing values of extracellular K+ leads to
a partial depolarisation of cellular membrane. This decreases the
rate of rise of Phase 0 of action potential and, consequentially,
causes slowing of the conduction (prolongation of PR interval and
QRS widening). In addition, hyperkalaemia produces shortening
of the action potential by increasing the slope of Phases 2 and
3. This corresponds to the shortening of repolarisation which can
be observed in the ECG.4

There is scarce information upon whether these signs can be
documented in paced rhythms. In these cases, both showed
similar QRS-Twave changes secondary to severe hyperkalaemia,
in spite of pacemaker stimulation.

Figure 1 ECG of a spontaneous rhythm. During severe hyperkalaemia (A), after calcium gluconate administration (B) and after serum potassium
normalisation (C).
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Figure 2 ECG of a paced rhythm. During severe hyperkalaemia (A) and after serum potassium normalisation (B).
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