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The Clinical Picture
Chest pain followed by sudden collapse

One morning, while at work as an inten-
sive care unit nurse, a 51-year-old man—a 

heavy smoker with diabetes and hypertension 
but no previous symptoms of heart disease—
experienced a sudden onset of chest pain and 
profuse sweating. A few minutes later, witness-
es saw him collapse, with an initial rhythm of 
ventricular fibrillation on the portable moni-
tor, for which he underwent defibrillation. 
Cardiopulmonary resuscitation was started 
and was continued for 20 minutes; spontane-
ous circulation was restored, and the patient 
regained full consciousness. His blood pressure 
was 90/60 mm Hg in both arms. Arterial blood 
gas testing revealed normal oxygenation, and 
electrocardiography was performed (figure 1).

Q: Given what we know so far, what is the 
most likely cause of the ST segment elevation 
in leads V1 and V2?

 □ Brugada syndrome
 □ Pulmonary embolism
 □ Right ventricular injury
 □ Anterior myocardial infarction

A: The correct answer is right ventricular in-
jury (discussed below).
 Brugada syndrome is a genetic disorder 
caused by a mutation in the cardiac sodium 
channel gene. It is characterized by a pro-
nounced elevation of the J point, a coved-type 
ST segment elevation in leads V1 and V2, and 
a propensity to develop malignant ventricular 
arrhythmias and sudden cardiac death. 
 In this patient, the pattern of ST segment 
elevation in leads V1 and V2 may be falsely 
interpreted as the classic type 1 Brugada elec-
trocardiographic pattern. However, the classic 
type 1 Brugada electrocardiogram is charac-
terized by a coved ST elevation followed by a 
negative T wave.1 The absence of T-wave in-
version following ST segment elevation in this 
patient excluded Brugada syndrome. More-
over, the main presentation in patients with 
Brugada syndrome is either syncopy or sudden 
cardiac death.
 Pulmonary embolism can present with 
various electrocardiographic patterns. ST seg-
ment elevation in the antroseptal leads is an 
extremely rare sign and has been demonstrat-
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figure 1. Electrocardiography at presentation shows ST segment elevation in the inferior leads (II, III, and 
aVF) and in leads V1, V2, and V6, and Q waves in leads III and aVF.
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ed in a few reports.2,3 Pulmonary embolism can 
also present with abnormal Q waves in leads 
III and aVF but not in lead II.4 The initial 
electrocardiographic rhythm in patients who 
present with cardiac arrest is usually pulseless 
electrical activity; however, the combination 
of increased right ventricular oxygen con-
sumption due to increased right ventricular 
afterload and right ventricular hypoperfusion 
due to hypotension can lead to right ventricu-
lar ischemia and subsequent arrhythmias. Mit-
tal and Arora5 described a case of submassive 
pulmonary embolism with right ventricular 
infarction presenting with sustained ventricu-
lar tachycardia.
 The prognosis is usually poor in patients 
with cardiac arrest due to pulmonary embo-
lism, which is usually caused by a massive em-
bolus and usually necessitates thrombolytic 
therapy.
 In the patient described here, pulmonary 
embolism was part of the differential diagno-
sis, given the presence of ST segment eleva-
tion in leads V1 and V2 in the context of the 
clinical scenario. However, the restoration of 

spontaneous circulation without any specific 
treatment for pulmonary embolism and the 
normal oxygenation after cardiac arrest ex-
cluded pulmonary embolism.
 Right ventricular myocardial injury is im-
portant to recognize for therapeutic and prog-
nostic reasons. It is usually associated with 
inferior infarction because it is typically sec-
ondary to an acute occlusion of the proximal 
right coronary artery proximal to the take-off 
of the right ventricular marginal branch. In 
the described scenario, the presence of ST 
segment elevation and Q waves in the inferior 
leads together with reciprocal ST segment de-
pression in leads I and aVL represents an infe-
rior myocardial infarct. ST segment elevation 
in the right precordial leads V3R and V4R is a 
marker for right ventricular injury—especially 
in V4R, in which it is a powerful predictor of 
right ventricular involvement. ST segment el-
evation in leads V1 and V2 is not usually dem-
onstrated in patients with right ventricular 
injury because the electrical current of injury 
from the left ventricle inferior myocardial in-
farction dominates the right ventricular elec-

figure 2. Right-chest-lead electrocardiography shows ST segment elevation in leads V3R and V4R, (arrows), 
confirming right ventricular injury.

figure 3. Electrocardiography after thrombolytic therapy shows resolution of ST segment elevation in 
leads V1 and V2. There are no Q waves in the anterior leads.
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trical forces, blocking the appearance of ST 
segment elevation in these leads.6 Data from 
the Hirulog and Early Reperfusion or Occlu-
sion-2 trial showed that ST segment eleva-
tion of 1 mm or greater in lead V1 is associated 
with an increased risk of death in patients with 
acute inferior myocardial infarction.7 Further-
more, the presence of ST-segment elevation in 
lead V6 in patients with acute Q-wave inferior 
myocardial infarction, as evident in the first 
electrocardiogram, is associated with larger in-
farct size and a greater incidence of major ar-
rhythmias.8

■ Determining the culprit vessel

In the scenario described here, differentiating 
between right ventricular injury and anterior 
myocardial infarction is important to deter-
mine the culprit vessel.
 In right ventricular injury, there is a reduc-
tion of amplitude of the ST segment elevation 
from leads V1 to V5, but in patients with an-
terior myocardial infarction, the ST segment 
elevations are usually lowest in lead V1 and 
increase toward lead V5. Another difference is 
the progressive regression of the ST segment 

changes without the appearance of Q waves in 
right ventricular injury.6 The presence of ST 
segment elevation in leads V1 and V2 in this 
patient therefore suggested right ventricular 
injury as the most likely diagnosis. Further-
more, two features suggested that the culprit 
vessel was the right coronary artery, not the 
circumflex artery: the ST segment elevation 
was greater in lead III than in lead II, and the 
ST segment depression was greater in lead aVL 
than in lead I.

■ case concluDeD

The right precordial leads revealed ST seg-
ment elevation in V3R and V4R (figure 2). 
Streptokinase (Streptase) therapy was started, 
as the hospital was not equipped with a cath-
eterization suite. Serial cardiac enzymes were 
elevated. Electrocardiography after thrombo-
lytic therapy confirmed the resolution of ST 
segment elevation. However, the severity of 
the right ventricular failure resulted in cardio-
genic shock and renal failure resistant to fluid 
infusion and inotropic and vasopressor support. 
The patient died 5 days after the episode of car-
diac arrest. ■
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