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Case Report

Hyperkalemia Mimicking Anteroseptal Myocardial 
Infarction: a Rare Feature that Confuses Clinicians
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Abstract
Background: Hyperkalemia often results in cardiac emergencies associated 
with fatal cardiac arrhythmias. However, the presence of ST-segment 
elevation in hyperkalemia is rare and could potentially subject the patients 
to unnecessary risk of intervention. Most commonly, ST elevation in 
hyperkalemia presents in a down-sloping fashion compared to the typical 
convex or upsloping pattern in myocardial infarction. However, in some cases, 
the ST elevation morphology can be very identical and difficult to distinguish. 
Herein, we describe a hyperkalemic patient presenting with non-ischemic ST 
segment elevation that resolved spontaneously following therapy.
Case Illustration: A 77-year-old, bedridden, inarticulate woman was 
admitted to the emergency department with acute dyspnea perceived 
in the last 1.5 hours before admission. The patient’s past clinical history 
includes craniotomy for subdural hematoma, poorly controlled hypertension, 
hypertensive heart disease, rheumatoid arthritis, and dementia, and was 
under candesartan, amlodipine, nebivolol, spironolactone, and atorvastatin 
treatment. The 12-lead electrocardiography (ECG) recording showed 
a wide QRS complex with left bundle branch block pattern, slow atrial 
fibrillation with total atrioventricular block, ST-segment elevation, Q wave 
in anteroseptal leads, and peaked T wave. The pattern of ST elevation was 
indistinguishable from that of myocardial infarction which necessitated further 
laboratory confirmation. Laboratory results showed severe hyperkalemia 
(K+ 7.93 mmol/L) and normal troponin level (45.0 ng/L). The patient was 
given serial insulin-based therapy and calcium gluconate immediately. The 
follow-up ECG pictured normal sinus rhythm with no sign of bundle branch 
block, resolution of ST-segment elevation, and reduction in T wave amplitude. 
However, the reduction in potassium level was not significant and the patient 
also experienced an acute kidney injury. The patient was transferred to the 
intensive care unit and was prepared for hemodialysis.
Conclusion: ST-segment elevation is a rare feature of hyperkalemia that 
could mislead the patient’s treatment. Thorough ECG evaluation is the key to 
narrowing down the differential diagnosis. Every deviant feature should not 
be interpreted separately. Laboratory tests could help confirm the diagnosis, 
particularly in patients with atypical presentation, and could help avoid 
unnecessary risk of intervention.
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Introduction  

Hyperkalemia is a condition characterized 
by an increase in the plasma potassium 
level. There is no international agreement 
on the definition and classification of 

hyperkalemia, however, according to the European 
Resuscitation Council, hyperkalemia is defined as a 
plasma potassium level of >5.5 mmol/L, while the term 
severe hyperkalemia is applied when the potassium level 
is >6.5 mmol/L.1  For years, potassium has been shown 
to have a pivotal role in cardiac electrophysiology and 
any deviation from its normal level could manifest 
as electrocardiographic (ECG) abnormalities. In 
patients with mild hyperkalemia, the ECG may show 
the presence of tall, peaked, narrow-based T waves 
in precordial leads and evidence of fascicular blocks. 
Patients with moderate hyperkalemia may present with 
p-wave abnormalities, sinus arrest, atrioventricular 
block, and ST segment abnormalities, most commonly 
ST depression. Moreover, atypical bundle branch block, 
intraventricular conduction delay, idioventricular 
rhythm, ventricular tachycardia, ventricular fibrillation, 
sine wave appearance, and asystole could be found in 
patients with severe hyperkalemia.2–4 Occasionally, 
patients with hyperkalemia could also present with ST 
elevation on their ECG recording.5–9 Most commonly, 
the ST elevation in hyperkalemia has a down-sloping 
characteristic, however, it could also rarely be identical 
to that of acute myocardial infarction (MI) which has 
a plateau or upsloping pattern.4 Hence, even when it 
is infrequent, this finding is very important as it could 
mislead our diagnosis and treatment and subsequently 
subject the patients to the risk of unnecessary 
intervention.5 Here we describe a case of a severely 
hyperkalemic patient presenting with ST elevation that 
mimicked anteroseptal MI.

Case illustration
A 77-year-old, bedridden, inarticulate woman was 

admitted to our emergency room by her family. The 
patient was reported to experience dyspnea 1.5 hours 
before admission. Their patient was not fully conscious, 
but the family was not sure whether there was an acute 
episode of altered mental status as the patient had never 
been fully aware due to her illness. Other complaints 

were difficult to identify as the patient was inarticulate. 
The patient’s medical history included craniotomy 
for subdural hematoma, uncontrolled hypertension, 
hypertensive heart disease, rheumatoid arthritis, and 
dementia. The patient was under routine medications 
which included candesartan, amlodipine, nebivolol, 
spironolactone, and atorvastatin. On the primary survey 
it was noted that the patient was not fully conscious 
(Glasgow Comma Scale [GCS] E3M5V3), dyspneic 
(respiratory rate 26 breaths/min) with evidence of 
oxygen desaturation (oxygen saturation [SpO2] range  
84%-93%), hypertensive (blood pressure 155/80 
mmHg), with episodes of bradycardia (heart rate range 
31-99 bpm). Other important findings included bilateral 
pulmonary rales and arrhythmia. The bedside monitor 
showed a very dynamic rhythm consisting of accelerated 
junctional rhythm alternating with slow atrial fibrillation 
(AF), Wenckebach-type atrioventricular (AV) block, 
and accelerated idioventricular rhythm (AIVR). 

Twelve-lead electrocardiography (ECG) showed 
wide QRS complex with left bundle branch block (LBBB) 
pattern, slow AF with total AV block; tall, peaked, 
narrow-based T waves; upsloping ST segment elevation 
in V1-V4, and deep Q waves in V1-V2 (Figura.1). 
The presence of ST elevation in anteroseptal leads was 
confusing as to whether an ST-elevation myocardial 
infarction (STEMI) protocol should be activated or 
not. We instead performed some confirmatory studies 
before activating the STEMI protocol. Laboratory 
studies demonstrated that the patient was severely 
hyperkalemic (K+ level 7.93 mEq/L) with normal 
troponin levels (Table 1). Hence, the diagnosis of 
severe hyperkalemia was established, and the possibility 
of STEMI was excluded. The patient was prescribed 
three doses of insulin-based therapy given in 3-hour 
intervals and calcium gluconate. A follow-up ECG was 
performed after three hours which showed normal sinus 
rhythm, no signs of bundle branch block and AV block, 
resolution of ST-segment elevation, and reduction in T 
wave amplitude. A follow-up electrolyte study showed 
the patient was still severely hyperkalemic (K+ level 7.11 
mEq/L). The patient was transferred to the intensive 
care unit for urgent hemodialysis. However, due to our 
limited resources related to the COVID-19 pandemic, 
the hemodialysis was postponed, and insulin-based 
treatment was maintained with the same regimen. 
On the following day, another electrolyte study was 
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undertaken showing that the potassium level was 
reversed back to normal (K+ 4.94 mEq/L). The patient 
was discharged on day 10 of hospitalization.

Discussion
The role of potassium in cardiac electrophysiology is 

pivotal. Physiologically, the K+ level is strictly regulated 
between its normal range of 3.5 to 5.0 mmol/L to 
keep the negative resting membrane potential (Em). 

This negative Em helps in stabilizing atrial and 
ventricular myocytes during diastole, thus preventing 
the generation of spontaneous action potentials that 
manifest as premature contraction.10 Because of its role 
in maintaining normal cardiac electrophysiology, any 
deviation in potassium levels outside its normal range 
could manifest as ECG abnormalities. 

Hyperkalemia is a common electrolyte abnormality 
with protean manifestations and is often progressive in 
nature.6 Hyperkalemia has long been known as the cause 

Figure 1. Electrocardiographic findings. A) Initial ECG showing wide QRS complex with left bundle branch block pattern, 
slow atrial fibrillation with total atrioventricular block, ST segment elevation in anteroseptal leads (V1-V4), Q waves in V1-
V2, and peaked T wave. B) Follow-up ECG showing normal sinus rhythm with no sign of bundle branch block, resolution 

of ST segment elevation, and reduction in T wave amplitude. C) Follow-up ECG on the second admission showing relatively 
similar patterns to the previous ECG
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of variable arrhythmias. ECG changes in hyperkalemia 
usually depend on the severity and rapidity of the onset 
and could potentially be life-threatening.2 During 
systemic hyperkalemia, APD shortens and conduction 
velocity is altered as K+ equilibrium potential (Ek) 
becomes less negative and therefore, prolonging 
the effective refractory period.10 ECG changes in 
hyperkalemia are progressive, following the increase in 
potassium levels. Initially, in patients with potassium 
levels between 5.5-6.0 mEq/L, the first encounter is 
usually typical tall, peaked, symmetrical narrow-based 
T waves, and sometimes evidence of fascicular block 
could also present.11 As the potassium level continues to 
increase, cardiac conduction velocity decreases. The atrial 
myocytes are generally more sensitive to hyperkalemia 
compared to ventricular cells.2 Therefore, changes in 
p-wave morphology are usually seen earlier. Patients 
may present with p wave widening and decreased p 
wave amplitude, followed by p wave disappearance.2 
In patients with severe hyperkalemia (K+ levels >7.5 
mEq/L), wide QRS complex with atypical bundle 
branch block appearance, idioventricular rhythm, 
ventricular tachycardia, ventricular fibrillation, sine 
wave appearance, and cardiac arrest may be found.2,12

Although rare, the presence of ST-segment elevation 
has been discussed in hyperkalemia.13 The mechanism 
of ST elevation in hyperkalemia remains poorly 
understood, however, it is thought that APD shortening 
in phase three repolarization induces elevation of the 
ST segment in ECG.5,6 However, the APD shortening, 
along with resting membrane potential depolarization, 
causes both diastolic and systolic injury currents that 
would manifest not only as ST elevation but also as TQ 
depression. For this reason, ST elevation in hyperkalemia 
can sometimes look profound due to its combination 
with TQ depression.10 In general, ST elevation in 
hyperkalemia presents in the downsloping pattern.4 
However, the ST elevation can be either upsloping or 
plateau creating a pseudo-infarction pattern. It has been 
noted that in 80% of hyperkalemia-induced pseudo-
infarction, the ST elevation involves anteroseptal 
leads and aVR with the presence of Q waves in V1-
V2. Some isolated inferior and anterolateral pseudo-
infarctions have also been described. These findings 
were encountered in patients with mean potassium 
levels of 8.1 mEq/L and mostly found in the setting 
of diabetic ketoacidosis and renal insufficiency. The 

pseudo-infarction pattern usually resolves following 
hyperkalemia correction.5,6,8,9,11,13 These findings are 
similar to what we encountered in our patients. Our 
patient presented with a pseudo-infarction pattern in 
anteroseptal leads that resolved spontaneously following 
therapy. 

Our finding adds new evidence to the literature 
showing that myocardial infarction is not the only 
pathology causing ST elevation. Even when the 
characteristics can be somewhat convincing, thorough 
clinical and ECG evaluation must be undertaken. 
Activating the STEMI code without consideration 
of the non-ischemic cause of ST-segment elevation 
could subject our patient to the risk of unnecessary 
intervention and delay administration of the appropriate 
treatment.6 In a resource-capable setting, confirmation 
of myocardial infarction through cardiac marker 
evaluation should be performed in patients with multiple 
ECG findings, particularly in patients with atypical 
clinical presentation. On the other hand, in limited 
facilities, consultation with a cardiologist should always 
be done early and, in the setting of hyperkalemia, any 
ECG characteristics of hyperkalemia, particularly with 
confirmation of potassium level, should navigate the 
physician to immediately prescribe corrective treatment 
while assessing for the possibility of concomitant 
STEMI and bleeding risk. While doing so, serial ECG 
should be performed to evaluate for any resolution in 
ST elevation.

Conclusion
ST-segment elevation is a rare feature of 

hyperkalemia that could mislead the patient’s treatment. 
Thorough ECG evaluation is the key to narrowing down 
the differential diagnosis. Every deviant feature should 
not be interpreted separately. Laboratory studies could 
help confirm the diagnosis, particularly in patients with 
atypical presentation, and could help avoid unnecessary 
risks of intervention.
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