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Electrocardiographic changes related to pneumothorax
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Short Report

A 78-year-old man presented with intermittent chest discomfort. He had a history of surgery for
colon cancer and hypertension and was taking amlodipine 5 mg daily and valsartan 80 mg daily. On pre-
sentation, his vital signs and physical examination were normal. Electrocardiography (ECG) was normal
(Figure 1A, brown), and echocardiography showed normal chamber sizes and left ventricular function.
The patient was scheduled for Holter monitoring and exercise 201-thallium scintigraphy. On the day of the
scintigraphy, he reported developing dyspnea on exertion several days earlier, prior to the start of exercise.
ECG showed no ST-T segment changes (Figure 1A, green), although it was later confirmed that the R-wave

height had decreased, especially in the anterolateral leads (Figure 1A, arrows).

Exercise scintigraphy was canceled, as neither unstable angina nor heart failure could be comple-
tely ruled out. The patient was transferred to the outpatient cardiology department. The jugular venous
pressure was not elevated, and no abnormalities were observed on cardiac auscultation. However, respira-
tory sounds were diminished, and there was decreased tactile fremitus on the left side. Chest radiography
demonstrated a left-sided pneumothorax (B), and computed tomography (C) revealed total collapse of the
upper lobe and partial collapse of the lower lobe. Notably, air retention in the left lung cavity coincided with
the leads in which the QRS amplitudes were decreased after the pneumothorax. A chest tube was placed in
the left chest cavity, and the ECG returned to previous findings (Figure 1A, blue). A diagnosis of paroxysmal

atrial fibrillation was later made based on Holter monitoring for his initial symptoms.

Pneumothorax can cause ECG changes, including alterations in the electrical axis, ST-segment de-
viations, T-wave abnormalities, and arrhythmias, although these changes vary in severity and location of
the pneumothorax [1,2]. The incidence of abnormal ECG findings has been reported as 21% among 57
adolescents who presented with primary spontaneous pneumothorax [2]. Notably, only two patients had

abnormal echocardiographic findings, including mitral valve prolapse and minimal mitral and tricuspid
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regurgitation. However, ECG abnormalities were significant, such as ST-segment elevations in five patients

and inverted T waves in two patients. Serum troponin-T levels were normal in all patients.

In the present patient, the main ECG changes after pneumothorax were associated with QRS ampli-
tude. In an ECG analysis of 40 consecutive patients with spontaneous pneumothorax by Krenke and collea-
gues [3], QRS amplitude in leads V, to V, was significantly decreased in patients with left-sided pneumo-
thorax, while right-sided pneumothorax was associated with an increase in QRS amplitude in leads V. and
V.. The underlying mechanism remains to be elucidated, but it is intuitive to consider that QRS amplitude
alterations may be attributed to the displacement of the heart within the thoracic cavity due to pneumotho-
rax [1,4]. Given the distributions of decreased QRS amplitudes and air retention after pneumothorax in the
present patient, heart displacement is the most likely cause of his ECG changes. This speculation is further
supported by the fact that the ECG changes returned to previous findings after treatment for pneumothorax

and that echocardiography performed before the pneumothorax was unremarkable.
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Figure 1: Clinical image.
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