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ABSTRACT 

 

Electrical alternans on ECG is reported in substantial pericardial effusion. Pseudo Electrical 

alternans (pseudoEA) is the alternation in the QRS amplitude in the absence of pericardial effusion. 

We reviewed 16 such cases of pseudoEA (26-72 years, 68.75% males, 31.25% females). Besides 

physiological causes, cardiac diagnosis included arrhythmia (31.25%), coronary artery disease 

(18.75%), congestive heart failure (12.5%) in our review. The most common non-cardiac diagnosis 

was bronchial asthma. PseudoEA in both chest and limb leads was seen in 42.8%, chest leads alone 

in 35.7%, and limb leads alone in 21.4%. Telemetry surveillance is useful in identifying pseudoEA 

and confirms it by its reversal after treating the main pathology or removing the causing agent. 

There should be a high index of suspicion amongst physicians when electrical alternans is present 

on telemetry to identify and treat the alternative conditions in the absence of pericardial effusion. 
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Electrical alternans has been described as an interesting finding of cardiac electrical activity on 

ECG in the presence of substantial pericardial effusion. A regular alternation in the amplitude of 

QRS is mostly observed. The pseudo-electrical alternans (pseudoEA) term was coined by Klein, 

Segni, and Kaplinsky in 1978 as an observed alteration of the amplitude of conducted ventricular 

beats in a patient with Procainamide-induced left anterior hemiblock (LAHB) who hadn’t had 

pericardial effusion.  Since then, few cases have been reported that depict recording of such cardiac 

electrical activity in the absence of pericardial effusion. These reports also reasoned out the 

possible mechanisms for such pseudoEA. We hereby in our article review the pseudoEA cases that 

have been described since the last century.  

 

 

METHODS 
 

We searched PubMed and Google advanced scholar databases for pseudoEA cases. Keywords 

used for searching articles were “pseudo electric alternans” and “electrical alternans without 

pericardial effusion”. Articles with only QRS alternans reported in EKG were included. Articles 

with P wave alternans, ST-T alternans, T wave alternans were excluded. We gathered 17 case 

reports meeting our criteria. One of these papers was in the Polish language and therefore was 

excluded. We analyzed the remaining 16 papers for diagnosis, mechanism of pseudoEA, and leads 

having pseudoEA.   

 

 

RESULTS 
 

Of 16 cases reviewed, age ranged from 26 to 72 years (mean 46.9 years), 11 (68.75%) were males 

and 5 (31.25%) were females. Most of the cases were reported from the USA (31,25%) followed 

by other countries. All patients had QRS electrical alternans.   

The etiology of pseudoEA for reviewed papers can be seen in Table 1. The most common cardiac 

diagnosis was arrhythmia, in 5 patients (31.25%); 2 supraventricular tachycardia, 2 ventricular 

tachycardia, 1 atrial flutter, followed by coronary artery disease in 3 patients (18,75%; 1 MI, 1 

Prinzmetal’s angina, and 1 acute coronary syndrome), heart failure in 2 patients (12.5%; one of 

them due to Chagas disease), pericardial effusion (drained) in 1 patient (6.25%) and hypertension 

in 1 patient (6.25%). Non-cardiac diagnosis included pulmonary diseases - bronchial asthma in 3 

patients (18.75%), bilateral pleural effusion in 1 (6.25%), pulmonary embolism in 1 (6.25%), 

pneumomediastinum and cervical emphysema in 1 patient (6.25%), pulmonary TB in 1 (6.25%); 

and other diseases - malignancy in 2 patients (12,5%), lower extremity paralysis in 2 patients 

(12,5%), chronic renal insufficiency in 1 patient (6.25%) and diabetes mellitus in 1 patient 

(6.25%). The patients had symptoms related to primary diagnosis; there are no specific signs and 

symptoms that have been related to the QRS electrical alternans.   

Electrocardiograms (ECG) were available to review. Table 1 gives an account of ECG changes in 

these patients. Sinus tachycardia in 8 patients (50 %) with PACs in 2 and PVCs in 3 patients; SVT 

in 3 (18.75%); NSR with PVCs in 3 (18.75%); sinus tach 2 (12.5 %) were present. The combination 

of conducted beats was in 2 (12.5%) patients; 1 with sinus beat plus PVC and fusion beats, and 
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others with LAHB and incomplete LBBB. Six (42.86%) were observed to have pseudoEA in the 

chest and limb leads, 5 (35.71 %) in the chest leads alone, and 3 (21.43%) in limb leads alone. 

Two papers did not mention leads. Echocardiography was available for 8 patients only. No 

pericardial pathology was found in any patient except for one in which pericardial effusion was 

drained before the appearance of electrical alternans. Ejection fraction was decreased in 2 out of 8 

patients (25%). A total of six chest imaging, CXR or CT scan, were reported with cardiomegaly 

in 1 patient, pulmonary embolism in 1, hyperinflation of lungs in 1.   

  

 

DISCUSSION 
 

True electrical alternans is due to the mechanical alternans seen in pericardial effusion due to the 

pendulum-like motion of the heart in the fluid. Electrical alternans (QRS alternans) can be seen in 

causes other than pericardial effusion. A review of these cases led us to divide the etiology of 

pseudoEA into physiological and pathological. We would like to divide pathological pseudoEA 

into two groups; either due to aberrant conduction or due to pathological swinging of the heart 

owing to underlying pathology in the mediastinum. Physiological pseudoEA and pathological 

swing were straight forward reasoned out due to altered picking up of cardiac contractions owing 

to varying distance between heart and chest wall as a result of the swing of heart in a chest wall 

cavity with each beat. Aberrant conduction leads to alteration in the force of myocardial 

contraction in tachycardias due to varying intracardiac pressures in alternate cardiac cycles. The 

combination of two or more kinds of conducted beats and conducted beats with incomplete blocks 

have also been explained as a cause of aberrant conduction. The explanations in these cases were 

ascertained when the removal of offending mechanisms ameliorated QRS alternans in the 

respective cases (see Table 1).  Telemetry, remote or at the hospital, is important in unexplained 

or non-proportional symptoms, as continued surveillance is crucial for diagnosing as well as 

confirming the recovery. With telemetry surveillance, it is possible to catch even unexpected subtle 

changes. 

 

 

CONCLUSION 
 

QRS alternans besides pericardial effusion can be due to other causes as well. Physiological ones 

do not need any corrective action. Non-physiologic causes indicate underlying pathology, where 

identification and prompt amelioration of the offending mechanism need consideration. We 

conclude that there should be a high index of suspicion amongst physicians when electrical 

alternans is present on EKG or cardiac monitor, in the absence of pericardial effusion, to identify 

and treat the alternative conditions. 
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