
Journal of Arrhythmia 32 (2016) 160–161
Contents lists available at ScienceDirect
Journal of Arrhythmia
http://d
1880-42
(http://c

n Corr
E-m
journal homepage: www.elsevier.com/locate/joa
ECG for Students and Associated Professionals
Differential diagnostic dilemma between pulmonary embolism and
acute coronary syndrome

Enes Elvin Gul, MDa,n, Kjell C. Nikus b, Halil I. Erdogan c, Kurtulus Ozdemir c

a Department of Cardiology, Istanbul Medipol University, Istanbul, Turkey
b Department of Cardiology, Heart Center, Tampere University Hospital, Tampere, Finland
c Department of Cardiology, Meram School of Medicine, Necmettin Erbakan University, Konya, Turkey
a r t i c l e i n f o

Article history:
Received 18 September 2015
Received in revised form
9 October 2015
Accepted 16 October 2015
Available online 9 December 2015

Keywords:
Acute pulmonary embolism
Acute coronary syndrome
ECG
x.doi.org/10.1016/j.joa.2015.10.006
76/& 2015 Japanese Heart Rhythm Society. Pu
reativecommons.org/licenses/by-nc-nd/4.0/).

esponding author. Tel.: þ90 530 344 3783; fa
ail address: elvin_salamov@yahoo.com (E.E. G
a b s t r a c t

Acute pulmonary embolism (PE) is a frequent life-threatening condition in emergency departments.
Careful diagnosis is important, and different diagnostic tests such as electrocardiogram (ECG), bio-
chemical markers, echocardiogram, and computed tomography are required. Although ECG is a cheap
and rapid diagnostic test for pulmonary embolism, it has some limitations in the differential diagnosis of
acute coronary syndrome and acute PE. Herein, we report ECG results of a patient diagnosed with acute
PE mimicking acute coronary syndrome.
& 2015 Japanese Heart Rhythm Society. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Case presentation

A 72-year-old woman was admitted to the emergency
department because of chest pain. She was on valsartan 160 mg
daily for hypertension. Physical examination on admission was
unremarkable. Twelve-lead electrocardiogram (ECG) revealed
sinus rhythm (92 bpm) with diffuse ST-segment depression
(involving eight leads) associated with ST-segment elevation in
lead aVR (Fig. 1). In addition, ECG showed rightward mean frontal
plane QRS-axis and R-wave dominance with pure R waves in
leads V1–V3 suggesting right ventricular pressure or volume
overload. The patient had no history of chronic obstructive pul-
monary disease, rheumatic valvular disease, or other conditions
indicating right ventricular pathology. Cardiac enzyme levels
were elevated: Creatine kinase (CK)-MB at 7.9 ng/ml (0.6–6.3 ng/
ml) and troponin I at 0.79 ng/ml (0–0.04 ng/ml). Since the ele-
vated levels of the cardiac enzymes and ECG changes indicated
left main coronary artery or three‐vessel disease, coronary
angiography was performed. Surprisingly, it was normal. Bedside
echocardiography showed right ventricular enlargement with a
normal left ventricular ejection fraction (60%). Computed tomo-
graphy of the chest was performed because of suspicion of acute
pulmonary embolism (APE), and it revealed a thrombus in the
right pulmonary artery (Fig. 2). Therefore, thrombolytic therapy
blished by Elsevier B.V. This is an
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(alteplase) was started, and the patient was discharged six days
after admission.

Clinical symptoms may be similar in patients with acute cor-
onary syndrome (ACS) and APE, and biochemical markers of
myocardial necrosis may be elevated in both diseases. In addition
to the medical history and clinical and laboratory findings, 12-lead
ECG is important, but has some limitations in the differential
diagnosis of ACS and PE. ECG changes suggestive of myocardial
ischemia were observed in 70% of patients with APE, and predicted
worse progression and 30-day mortality [1,2]. Diffuse ST-segment
depressions in more than six leads associated with ST-segment
elevation in aVR lead has been associated with left main, left main
equivalent, or severe three‐vessel disease [3]. ST-segment eleva-
tion in lead aVR may also occur in APE patients, probably as an
expression of right ventricular overload or right ventricular
ischemia. It is associated with poor prognosis [4,5]. A similar case
of APE with diffuse ST-segment depressions in more than six leads
associated with ST-segment elevation in aVR lead was reported
before [6]. To the best of our knowledge, our case is the second one
in the literature related to this issue. Emergency physicians, car-
diologists, and internists should be aware of the ECG findings of
APE mimicking ACS.
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Fig. 1. Twelve-lead ECG shows normal sinus rhythm with diffuse ST-segment depression and ST-segment elevation in aVR lead.

Fig. 2. Pulmonary CT angiography shows pulmonary embolism being more pro-
minent in the right pulmonary artery (arrow).
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