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a b s t r a c t 

Isolated right ventricular myocardial infarction is an extremely rare condition, and its diagnosis may be 

challenging. We present the case of a 63-year-old man who arrived at the emergency department with 

chest pain; electrocardiogram showed ST-segment elevation in precordial leads, for which, the diagnosis 

of anterior ST-elevation myocardial infarction was initially made. Coronary angiography showed diffuse 

coronary artery ectasia and total thrombotic occlusion of the right coronary artery that was treated by an- 

gioplasty and stenting, resulting in resolution of the chest pain and ST-segment elevation. Echocardiogram 

showed right ventricular systolic dysfunction and cardiac magnetic resonance confirmed the diagnosis of 

isolated right ventricular myocardial infarction. We highlight the value of invasive and non-invasive tests 

to diagnose this rare condition. 

< Learning objective: Isolated right ventricular myocardial infarction is a very uncommon, but impor- 

tant differential diagnosis of anterior ST-elevation myocardial infarction. There exist certain electrocar- 

diographic features favoring its diagnosis, although, recognition requires a high index of suspicion and 

support in different modalities of study including cardiac magnetic resonance and coronary angiography. 

Proper identification of it, will help to guide treatment and support for possible complications. > 

© 2022 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved. 
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ntroduction 

Isolated right ventricular myocardial infarction (IRVMI) is an ex- 

remely rare condition, and its diagnosis may be challenging. It re- 

uires a high index of suspicion and support in different modalities 

f study. The usual presentation is an electrocardiographic mani- 

estation of ST-segment elevation in the inferior leads, which sug- 

est the right coronary artery (RCA) as the culprit vessel [1] , but in

imited cases it can be manifested as ST-segment elevation in the 

nterior leads. Ultimately, it requires complementary imaging stud- 

es to confirm the diagnosis and coronary angiography to demon- 

trate RCA involvement. We present the case of a man who had an 

RVMI with an atypical electrocardiographic presentation, empha- 

izing the usefulness of complementary studies to reach the final 

iagnosis. 
∗ Corresponding author. 

E-mail address: e.a.arias.md@gmail.com (E.A. Arias). 
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A 63-year-old male without previous cardiovascular history, ar- 

ived at the emergency department with acute oppressive chest 

ain radiating to the left arm, diaphoresis, and dyspnea lasting 

wo hours. He exhibited normal vital signs, physical examination 

evealed jugular distension, but there was no paradoxical pulse, 

o murmurs, S3 gallop or other change in heart sounds, and no 

ulmonary rales were noted, also, there was no lower extremities 

dema. Electrocardiogram (ECG) showed ST-segment elevation in 

recordial leads from V1 to V4 and minor ST segment depression 

 < 1 mm) in the inferior leads ( Fig. 1 A). Diagnosis of anteroseptal

T-elevation myocardial infarction (STEMI) was made, suspecting 

cclusion of the left anterior descending artery (LAD) as the culprit 

essel. The patient was transferred to the catheter laboratory im- 

ediately to undergo primary percutaneous coronary intervention. 

oronary angiography results showed left side dominant coronary 

rteries, with diffuse coronary artery ectasia (CAE) in LAD and cir- 

umflex artery with thrombolysis in myocardial infarction (TIMI)-2 

nal flow grade . RCA was also observed with diffuse CAE and to- 

al thrombotic occlusion in the proximal segment was treated by 
erved. 

https://doi.org/10.1016/j.jccase.2022.01.012
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jccase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jccase.2022.01.012&domain=pdf
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Fig. 1. 

Electrocardiographic findings. (A) Initial electrocardiogram (ECG) showing convex ST-segment elevation in the anterior precordial leads V1 to V4, with peak 

elevation in V2 and progressive reduction in ST-segment elevation across the precordial leads, minor ST-segment depression in the inferior leads and clockwise 

rotation of the heart is also observed. (B) Post-coronary angioplasty ECG showing normal sinus rhythm with resolution of ST-segment elevation and no anterior 

Q waves. 

Fig. 2. 

Coronary angiography. (A, B, C) Diffuse coronary ectasia was observed in left anterior descending artery and circumflex artery, both vessels with thrombolysis 

in myocardial infarction (TIMI) flow grade 2. ( D) Right coronary artery with total thrombotic occlusion in the proximal segment. ( E, F, G, H) Right coronary artery 

angioplasty and stenting with final TIMI flow grade 3. 
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ngioplasty and stenting. Restoration of TIMI-3 flow to the target 

essel was obtained ( Fig. 2 A-H and Video 1). 

After the procedure, he was admitted to the coronary care 

nit, and a control ECG showed normalization of the ST-segment 

 Fig. 1 B). A central venous catheter was inserted, initially regis- 

ering a central venous pressure of 11 mmHg. The chest radiog- 

aphy did not show pulmonary congestion. Initial laboratory re- 

ults revealed elevated levels of high-sensitivity cardiac troponin 

 (3096 pg/mL), creatine kinase-MB (178 ng/mL), and N-terminal 

ro-brain natriuretic peptide (371 pg/mL). 

Routine echocardiogram showed hypokinetic right ventricular 

ree wall, dilated right ventricle (RV), tricuspid annular plane sys- 

olic excursion of 16 mm, and S wave tissue Doppler velocity of 

 cm/seg. Left ventricle (LV) was of average size, without partial or 

egmental mobility alteration, and left ventricular ejection fraction 

as 59%. 

Before discharge, it was decided to perform a rest-stress 

yocardial perfusion scintigraphy with single photon emission 

omputed tomography/computed tomography (SPECT/CT) with- 
i

14 
ut evidence of myocardial perfusion disturbances that suggest 

ost-myocardial infarction scarring or stress ischemia in the LV 

 Fig. 3 A) . Also, cardiac magnetic resonance imaging (CMR) was per- 

ormed, showing transmural late enhancement of the inferior and 

ree wall of the RV with no late enhancement in LV ( Fig. 3 B). 

The results of these studies helped to conclude the diagnosis of 

RVMI . The patient was discharged with standard treatment plus 

ral anticoagulation. 

iscussion 

ST-segment elevation in the anterior precordial leads in patients 

ith acute coronary syndromes usually indicates LAD occlusion. 

owever, anterior ST-segment elevation has also been described in 

CA occlusion and is thought to signify RVMI [2] . RVMI may occur 

n isolation or combination with LV involvement. The association of 

VMI with infarction of the inferior wall of the LV has been found 

n 10-50% of patients [3] and is attributed to occlusion of the proxi- 
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Fig. 3. 

Single photon emission computed tomography/computed tomography imaging (A) and cardiac magnetic resonance imaging (B). (A) A normal polar map of 

left ventricular perfusion, with no change in the images between rest and stress. ( B) Short axis (a, b, c) and right two-chamber axis (d) showing transmural late 

enhancement (arrows) of the free and inferior wall of the right ventricle. No late enhancement was observed in left ventricle. 
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al RCA [4] , usually manifests with ST-segment elevations in leads 

I, III, and aVF as well as in V3R and V4R. 

Isolated RVMI occurs seldom; approximately only 2% of cases 

re reported on autopsy and are associated with higher in-hospital 

orbidity as well as mortality related to hemodynamic and elec- 

rophysiological complications [5] . Isolated RVMI occurs during the 

ollowing anatomic situations: occlusion of a non-dominant RCA 

rtery [6] , proximal occlusion of the RCA (proximal to the acute 

arginal branches) with the brisk left to RCA collateral blood flow 

7] , isolated occlusion of an acute marginal branch [8] , and heart 

otation [9] . 

Isolated ST-segment elevation in precordial leads due to RVMI 

s uncommon in clinical practice. In this case, there was observed 

T-segment elevation in the precordial leads associated with a mi- 

or ST-segment depression in the inferior leads. This finding has 

een described previously [1] , and usually suggests an occlusion 

f the distal LAD. This is the reason why taking right precordial 

eads in this scenario is not performed routinely. Certain electro- 
15 
ardiographic features have been suggested, which may help dif- 

erentiate ST-segment elevation secondary to isolated RVMI from 

AD territory infarction. However, these features are not pathog- 

omonic, and it may be impossible to make this distinction based 

n electrocardiography alone. The absence of Q-wave development, 

onvex ST elevation, peak ST elevation in V2, and progressive re- 

uction in ST-segment elevation across the precordial leads have 

een reported as favoring the diagnosis of RVMI [5] ; all these fea- 

ures were observed in our clinical case. 

RV dilation has been identified as a predisposing factor for car- 

iac clockwise rotation because of right ventricular dilatation and 

he increase of right ventricular diastolic pressure, which also may 

e associated with ST-segment elevation in precordial leads in pa- 

ients with acute occlusion of RCA [9] . In our case this could be 

nother possible explanation of the ST- segment elevation in the 

recordial leads. 

Recognition of isolated RVMI requires a high index of suspi- 

iousness and appropriate imaging of both ventricles with either 
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[

chocardiography or CMR to detect dilation and hypokinesia of the 

V and preserved left ventricle function. 

Echocardiogram in patients with extensive RV infarction usually 

hows dilatation of the cavity and disturbances in the mobility of 

ts walls [3] . In our patient, an apparent right ventricular dysfunc- 

ion was found by this method. 

CMR emerged as a powerful tool in visualizing myocardial in- 

ury after STEMI. In our case, SPECT-CT imaging was useful in the 

dentification of isolated RVMI, which was then confirmed by find- 

ng late gadolinium enhancement in the RV in the CMR, with no 

ate enhancement in the LV. 

In this particular case, not only the unusual diagnosis of iso- 

ated RVMI, but also diffuse CAE was found. Patients with CAE can 

uffer infarction by various mechanisms, from obstructive lesions 

o decreased intracoronary flow [10] . In our clinical case, CAE could 

ave been a factor associated with acute myocardial infarction. 

To our knowledge, this is the first case of isolated RVMI with 

lectrocardiographic expression in precordial leads confirmed by 

MR and associated with CAE. 

onclusion 

Isolated RVMI is an uncommon but essential differential diag- 

osis of anterior STEMI, although it requires a high index of suspi- 

ion and invasive and non-invasive tests to confirm. 
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