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Case report
Acute pulmonary embolism with electrocardiogram showing
subtotal left main coronary artery occlusion: A case report
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Acute pulmonary embolism infarction, it is difficult to distinguish between the two diseases quickly and effectively. We

Subtotal occlusion of the left main coronary
artery

Invasive coronary angiography

Pulmonary angiography

Electrocardiogram

present the case of a 50-year-old man with acute pulmonary embolism. His electrocardiogram
showed subtotal occlusion of the left main coronary artery with ST segment depression in I, II,
aVF, V3 to V6, ST segment elevation in aVR, V1 and S1Q3T3. Invasive coronary angiography did
not show coronary artery stenosis, then pulmonary angiography was performed quickly which
showed massive bilateral acute pulmonary embolism. Electrocardiogram cannot effectively
distinguish acute pulmonary embolism from subtotal occlusion of the left main coronary artery.
For patients with hemodynamic instability, if ultrasound cannot be performed in time, the
combination of invasive coronary angiography and pulmonary angiography can be an option to
distinguish acute pulmonary embolism from subtotal occlusion of the left main coronary artery
and to treat.

1. Introduction

Chest pain can occur in patients with both acute pulmonary embolism (APE) and acute myocardial infarction (AMI). When the
electrocardiogram (ECG) of APE is similar to that of AMI, it is difficult to distinguish between the two diseases quickly and effectively.
The diagnosis of APE is mainly based on computed tomography pulmonary angiography (CTPA), and the diagnosis of AMI is mainly
based on invasive coronary angiography (ICA). The combination of pulmonary angiography (PAG) and ICA was rarely used.

2. Case presentation

A 50-year-old men presented with chest pain and shortness of breath for 3 days. He had a history of smoking and drinking. In the
past 1 month, he worked as a taxi driver. Initial observations in the emergency department showed blood pressure of 72/42 mmHg,
heart rate of 122/min, respiratory rate of 25/min and 92 % room air oxygen saturation. His physical examination was unremarkable
except for an appearance of acute stress. Fluid infusion and norepinephrine were given immediately to maintain mean arterial pressure
about 70 mmHg. The ECG showed sinus tachycardia, ST segment depression in I, II, aVF, V3 to V6, ST segment elevation in aVR, V1
and S1Q3T3 (Fig. 1). According to the patient’s symptoms and ECG, there was a high suspicion of subtotal occlusion of the left main

* Corresponding author.
** Corresponding author.
E-mail addresses: 811722466@qq.com (X. Luo), 1913671506@qq.com (Y. Tang).

https://doi.org/10.1016/j.heliyon.2024.e31519

Received 9 February 2024; Received in revised form 16 May 2024; Accepted 17 May 2024

Available online 22 May 2024

2405-8440/© 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/).


mailto:1913671506@qq.com
mailto:1913671506@qq.com
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e31519
https://doi.org/10.1016/j.heliyon.2024.e31519
https://doi.org/10.1016/j.heliyon.2024.e31519
http://creativecommons.org/licenses/by-nc/4.0/

Y. Shu et al. Heliyon 10 (2024) e31519

coronary artery. Because ultrasound was not available in time, and it would take 1-2 hours to obtain laboratory test results, such as CK-
MB, cTnl, Myoglobin, D-dimer, and the patient with hemodynamic instability was most likely to need intervention, we decided to
transfer the patient to the catheterization laboratory immediately after chewed aspirin 300mg and clopidogrel 300mg. However, ICA
did not show coronary artery stenosis (Fig. 2). Then an aortography was performed, which revealed no aortic dissection (Fig. 3). APE
could not be ruled out, and CTPA was necessary. But the patient’s hemodynamics was unstable. If CTPA was performed, the patient
needed to be transported to CT room and it would take a longer time. This might lead to further deterioration of the patient’s condition.
Therefore, we finally decided to perform PAG directly in the catheterization laboratory. The PAG showed massive bilateral APE
(Fig. 4). Mechanical fragmentation of the thrombus with in situ reduced-dose thrombolysis was immediately administered, followed
by anticoagulation with low-molecular-weight heparin and the patient’s condition gradually stabilized. After returning to the ward,
laboratory test results were showed back: CK-MB<2.50ng/ml, ¢TnI 0.12ng/mlt, Myoglobin 36.9ng/ml, D-dimer 6.41 pg/mlt. Then we
performed other relevant tests. Echocardiography showed enlarged right atrium and right ventricle, mild pulmonary hypertension,
moderate tricuspid regurgitation, D-sign formation, and normal left ventricular systolic function (Fig. 5). Compression vascular ul-
trasound showed deep venous thrombosis (DVT) in the left femoral vein and popliteal vein. The patient was discharged 11 days later.
The ECG returned to normal before discharge (Fig. 6). His symptoms were significantly relieved, and he felt better. Then he took oral
rivaroxaban regularly. There are no adverse and unexpected events.

3. Discussion

APE can be distinguished from subtotal occlusion of the left main coronary artery in terms of medical history, clinical manifes-
tations, physical examination, medical examinations. But patients are often in critical condition, we do not have enough time to collect
comprehensive data. So, there are difficulties and challenges in the diagnosis.

The ECG plays a role in the differential diagnosis between APE and subtotal occlusion of the left main coronary artery because of its
convenience and availability. The ECG of APE often shows sinus tachycardia, Right bundle branch block (RBBB), T wave inversion in
V1 to V3/V4, S1Q3T3 or S1Q3, etc, due to increased right ventricular tension [1,2]. But these ECG patterns are most common in
patients with massive APE, and the sensitivity and specificity are low, and even 15 %-27 % of patients with APE have normal ECG
findings [3]. The ECG of subtotal occlusion of the left main coronary artery often shows ST-segment depression (mainly in leads I, II
and V4-6), ST-segment elevation in leads aVR and V1 (aVR > V1), intraventricular conduction block (Left front-branch block, right
bundle branch block), etc., due to ischemia of the left anterior descending artery and left circumflex artery [4,5]. Some patients with
APE may also have anterior V3-V6 ST segment depression on ECG, and St segment depression is more common when shock is present
[2]. This results in similar ECG patterns between the two diseases, which makes the diagnosis more difficult. As in our case of APE, the
main cause of ECG appearance of subtotal occlusion of the left main coronary artery is the shock caused by massive APE, which leads to
coronary insufficiency and myocardial injury [6]. It has been reported that another reason is that the dilated trunk of the pulmonary
artery secondary to pulmonary hypertension oppresses the left main coronary artery, which leads to subtotal occlusion of the left main
coronary artery [7].

APE and subtotal occlusion of the left main coronary artery are fatal diseases. It is important to make a diagnosis as soon as possible.
In suspected high-risk APE, as indicated by the presence of hemodynamic instability, bedside echocardiography or emergency CTPA
(depending on availability and clinical circumstances) is recommended for diagnosis [8]. For patients with acute chest pain and
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Fig. 1. Electrocardiogram in the emergency department revealing sinus tachycardia, ST segment depression in I, II, aVF, V3 to V6, ST segment
elevation in aVR, V1 and S1Q3T3.
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Fig. 2. Invasive coronary angiography revealing no coronary artery stenosis. A: left anterior descending coronary artery. B: left circumflex artery. C:
right coronary artery.

Fig. 3. Aortography revealing no aortic dissection.

suspected AMI who are designated as high risk, ICA is recommended [9]. In the literature, many patients received a diagnosis of APE by
CTPA after AMI was ruled out by ICA. Although this method can effectively distinguish the two diseases, it takes a long time and
increases the risk of transportation. A combination of coronary computed tomography angiography (CCTA) and CTPA was reported in
the literature to distinguish APE from AMI [10]. However, if the interventional therapy is necessary, the patient will have to be
transported again to the interventional catheterization laboratory, which also takes a long time and increases the risk of transportation.
Coronary revascularization is the main treatment for AMI. Percutaneous catheter-directed treatment is one of the treatment methods
for PE [8]. In our case, echocardiography could not be performed in time to distinguish APE from subtotal occlusion of the left main
coronary artery. We performed ICA firstly, considering that ACS was more likely. To avoid further aggravation of the patient’s con-
dition due to repeated transport, PAG was performed after the exclusion of ACS. Then APE was diagnosed, and percutaneous
catheter-directed treatment was performed. Finally, the patient had a good prognosis. It is a pity for our case that the echocardiography
was not performed in time. For patients with hemodynamic instability, if ultrasound cannot be performed in time, the combination of
ICA and PAG can be an option to distinguish APE from subtotal occlusion of the left main coronary artery and to treat.

4. Conclusion

Electrocardiogram cannot effectively distinguish acute pulmonary embolism from subtotal occlusion of the left main coronary
artery. For patients with hemodynamic instability, if ultrasound cannot be performed in time, the combination of Invasive coronary
angiography and pulmonary angiography can be an option to distinguish acute pulmonary embolism from subtotal occlusion of the left
main coronary artery and to treat.
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Fig. 6. Electrocardiogram returning to normal before discharge.
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