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ECG CHALLENGE
Acute Chest Pain and Electrical Alternans
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A young man presented with acute stabbing chest pain. A 12-lead electrocardiogram revealed electrical alternans with

phasic variation of the QRS amplitude in all leads. Lung auscultation revealed absent left hemithorax breath sounds.

Chest radiography confirmed a left-sided tension pneumothorax. Tension pneumothorax is a very rare cause for electrical

alternans. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2023;26:102061) © 2023 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
A 29-year-old male patient presented to the emergency department with acute-onset stabbing chest pain
with irradiation to the back and worsening with inspiration. He had no other complaints, including
dyspnea, orthopnea, syncope, or palpitations, and he was an ex-smoker. On examination, he was in

moderate distress with significant pain. His blood pressure was 137/86 mm Hg, heart rate was 73 beats/min,
respiratory rate was 22 breaths/min, oxygen saturation was 97% in room air, and temperature was 36.5 oC.
Breath sounds were globally decreased without wheezing or rales and were absent in the left hemithorax.
The extremities were well perfused with strong and symmetric pulses. No edema or jugular venous distention
was appreciated. A 12-lead electrocardiogram (ECG) was immediately performed (Figure 1).

What is the probable cause for the ECG changes:

1. Pericardial effusion
2. Acute coronary syndrome
3. Hypertensive pneumothorax
4. Interstitial lung disease

DISCUSSION/RATIONALE

ECG revealed sinus rhythm, normal P-wave amplitude and duration, and normal QRS axis and duration with
phasic variation of the QRS amplitude in all leads (Figure 1A). A chest radiography revealed a large left-side
pneumothorax with collapse of the left lung and deviation to the right mediastinum with expiration
(Figures 1B and 1C). Arterial blood gas and blood analyses were unremarkable. Analgesic medication was
administered, and an urgent 18-F chest tube was placed in the fifth left intercostal space with immediate
improvement of the symptoms. Control chest radiographs revealed complete re-expansion of the left lung, and
5 days later the drain was removed. An ECG after re-expansion of the lung showed normalization of the QRS
voltage.

Electrical alternans is defined as variation in the QRS amplitude in any lead without additional changes in
the conduction system of the heart and is caused by motion and rotation of the heart that causes variation and
N 2666-0849 https://doi.org/10.1016/j.jaccas.2023.102061

m the Hospital do Divino Espírito Santo de Ponta Delgada, Avenida D. Manuel I, Ponta Delgada, São Miguel, Portugal.

e authors attest they are in compliance with human studies committees and animal welfare regulations of the authors’

titutions and Food and Drug Administration guidelines, including patient consent where appropriate. For more information,

it the Author Center.

nuscript received September 3, 2023; revised manuscript received September 15, 2023, accepted September 19, 2023.

Delta:1_given name
Delta:1_surname
Delta:1_given name
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jaccas.2023.102061
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaccas.2023.102061&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


FIGUR

(A) 12-

phasic

to the

ABBR EV I A T I ON S

AND ACRONYMS

ECG = electrocardiogram

Barradas et al J A C C : C A S E R E P O R T S , V O L . 2 6 , 2 0 2 3

Acute Chest Pain and Electrical Alternans N O V E M B E R 1 5 , 2 0 2 3 : 1 0 2 0 6 1

2

oscillation in the amplitude sign detected by the electrodes.1 This phenomenon is usually associated
with cardiac pathologies, mainly those cursing with pericardial effusion and tamponade, or less
frequently can be related to electrophysiological pathologies and digoxin medication.1 Pulmonary
causes for electrical alternans are very rare, but severe cases of asthma and pleural effusion and rare
cases of pneumothorax have been reported.1-3

Tension pneumothorax is a life-threatening condition that occurs when the air in the pleural space is not
able to escape during expiration, increasing the pressure in the ipsilateral side and compressing the medias-
tinum. In severe cases, this mechanism can compress the heart and the vasculature with a reduction in cardiac
output and venous return.3 The mechanism of electrical alternans in pneumothorax has been proposed to be
related to the changes in the position of the heart and oscillation with respiration, and hemodynamic changes
may coexist in severe cases.3 Other ECG-reported manifestations of pneumothorax, such as sinus tachycardia,
high-amplitude P waves, P-wave inversion, inversion of precordial T waves, or low-amplitude QRS voltage,
E 1 12-Lead Electrocardiogram and Chest Radiography at Presentation

lead electrocardiogram: sinus rhythm of 76 beats/min, normal P-wave amplitude and duration, normal QRS axis and duration, and

variation of the QRS amplitude in all leads. Chest radiography showing (B) a large left pneumothorax in inspiration with (C) deviation

right mediastinum in expiration.
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were not present in this case. The normalization of the ECG after re-expansion of the lung corroborates the
pneumothorax as the cause of electrical alternans.
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