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A b s t r a c t

Several electrocardiographic (ECG) changes have been described with pneumotho-
rax, most often left-sided. We present a case of spontaneous right-sided pneumotho-
rax, presenting with an ECG suggesting an old myocardial infarction. A chest X-ray 
confirmed the diagnosis of pneumothorax, while an echocardiogram and serial cardi-
ac enzyme testing excluded myocardial infarction. ECG changes returned to normal 
after chest tube insertion. Physicians should be familiar with the ECG changes that 
can be caused by pneumothorax in order to avoid diagnostic and therapeutic pitfalls. 

A variety of ECG changes have been reported with spontaneous pneumothorax. 
They range from ST segment elevation suggestive of acute myocardial infarction to 
diminution of R wave in the precordial leads and inversion of precordial T waves. 
The major characteristic of these ECG changes is the fact that they return to normal 
with the resolution of pneumothorax. In most cases it is a left-sided pneumothorax 
affecting the ECG [1,2]. We present a case of spontaneous right-sided pneumothorax 
with ECG changes suggestive of an old myocardial infarction.

Ca  s e  p r e s en  t a t ion 

A 71-year-old woman presented to the Emergency Department with sharp, retro-
sternal and right-sided chest pain and shortness of breath, of spontaneous onset 12 
hours before admission. Pain was exacerbated by respiration. The patient had a 20-year 
history of hypertension treated with an ACE-inhibitor and a 35-pack-year history of 
smoking. She denied any chest trauma. On examination the patient was distressed 
and the vital signs were BP 150/100 mmHg, pulse 110 bpm, and respiration rate was 
25/minute. She was afebrile. Physical examination revealed reduced breath sounds 
on the right hemithorax while the trachea was in the middle position and the heart 
sounds were normal. Her admission ECG showed poor R wave progression in leads 
V1-V3 and q waves in leads V4-V6 and leads II, III and aVF (fig. 1a, b). Her chest 
X-ray revealed a right pneumothorax (fig. 2). An echocardiogram was requested due 
to her ECG findings and it showed a normal left ventricular systolic function with no 
evidence of regional wall motion abnormalities in either the anterior or the inferior 
left ventricular segments.

The patient was promptly treated with a chest tube insertion and the right lung 
expanded (fig. 3). Cardiac enzymes serially tested over the next hours were all within 
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Figure 1. ECG before chest tube insertion.

Figure 2. Chest X-Ray showing right pneumothorax. Figure 3. Chest X-Ray showing right lung expansion after 
chest tube insertion.

normal limits. Her ECG 2 days later showed normalization 
of R wave progression in the chest leads, and diminution of 
the q waves in leads V4-V6 (fig. 4a, b). The patient made an 
uncomplicated recovery and was discharged home four days 
later.

D i s c u s s ion   

The first case of ECG changes associated with spontaneous 
pneumothorax was described in 1928 [3]. Walston and Brewer 
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Figure 4. ECG after chest tube insertion.
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described the following ECG changes with pneumothorax: 
diminution of precordial chest R waves, inversion of precordial 
T waves, diminution of QRS amplitude and rightward shift in 
the frontal QRS axis [4]. Numerous cases of mostly left-sided 
pneumothorax causing transient, ischemic-type ECG changes 
that could lead to diagnostic and therapeutic problems have 
been reported since then. Rarely, such ECG changes have 
been reported with right-sided pneumothorax [5,6]. Recently, 
Monterubio et al, described a case of iatrogenic, bilateral 
pneumothorax with a decrease in QRS amplitude and loss 
of R wave voltage in the precordial leads which returned to 
baseline after right chest tube insertion [7].

In the present case, the right-sided pneumothorax caused 
poor R wave progression in the precordial leads but also a q 
wave in the inferior leads compatible with an old myocardial 
infarction. This was excluded particularly with the echocar-
diogram, which showed no regional wall motion abnormalities. 
The ECG changes returned to baseline after removing the air 
from the right pleural space. The ECG changes associated 
with pneumothorax may be due to the air insulating the heart 
from the chest wall rather than cardiac rotation, dilatation or 
displacement [8]. Nevertheless, tension pneumothorax has 
been described to cause true ischemic changes, accompanied 
by wall motion abnormalities demonstrated with echocardiog-
raphy, possibly due to impaired systolic and diastolic coronary 
artery blood flow [9].

In conclusion, physicians must be aware of the ECG 
changes associated with both left and right-sided pneumot-
horax in order to avoid diagnostic misinterpretations and 

promptly provide the appropriate treatment.
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