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Abstract: Myocardial infarction is an uncommon manifestation in anomalous coronary artery
(ACA). As usual, the electrocardiogram (ECG) was used to detect myocardial infarction.
Unfortunately, the ECG’s pattern could not reveal the ACA’s condition. Some investigators tried to
describe the pattern in ECG in ACA’s patients. Due to the rare patients of ACA, it was not yet found.
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1. Introduction

Anomalous coronary artery (ACA) is a congenital cardiovascular malformation, with an
incidence ranging from 0,24% to 1,3% population.[1-3] This malformation can present in a variety of
ways, including anomalies in origin, course, clinical manifestation and complication. However, there
is no universal classification for ACA.[3] Single coronary artery (SCA) is a rare variation of ACA,
there was only an isolated ostium coronary artery originating from the aortic trunk. SCA has been
linked with life-threatening symptoms and sudden cardiac death.[4] Myocardial infarction is a rare
manifestation in patients with ACA. Myocardial infarction is a rare manifestation in patients with
ACA. As usual, the electrocardiogram (ECG) was used to detection for ischaemia heart disease.
Unfortunately, the ECG’s pattern could not revealed the ACA’s condition. Due to the relatively few
patients of ACA, the typical ECG pattern in anomalous coronary arteries is not yet found. Another
prior study of ACA’s condition with myocardial infarction revealed Brugada ECG’s pattern. The
Brugada’s sign is associated with the right bundle branch block (RBBB) and ST-elevations in anterior
precordial leads (V1 to V3).[13] In our cases, we are also presenting the anomalous RCA originated
from the left coronary artery in the setting of ischemic heart disease, but there were no Brugada ECG’s
patterns as already reported.

2.Casel

A 53-year-old male was referred from a local tertiary hospital with a chief complaint of sudden,
typical chest pain with a 6-hour onset, accompanied by complaints of nausea and vomiting numerous
times. The patient's medical history was lacking. Physical examination revealed he was
hemodynamically unstable, with a blood pressure of 90/60 mmHg, 60 beat per minute with irregular
pulse and mild tachypnea of 22 breaths per minute. Electrocardiogram (ECG) examination revealed
a paroxysmal slow atrial fibrillation rhythm of 40-75 beats per minute (Figure 1), which changed 2
hours later to total AV-Block (TAVB) dan show ST-segment elevation (STEMI) in the inferior lead
and horizontal ST depression in leads V1-V4 (Figure 2). The patient then underwent primary PCI in
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the cath-lab and temporary pacemaker implantation. At the time of angiography, the attempt to
engage in the right coronary artery (RCA) ostium failed, which suspected an RCA anomaly (Figure
3). Then we tried guiding through the left main coronary artery (LMCA) to the left circumflex artery
(LCx), found total occlusion in the mid-left circumflex, and long lesions in the ostium to the proximal
left anterior descending artery (LAD). We decided to open the total occlusion that occurred in the
LCx, as soon as the LCx was opened there was ostium of the RCA (Figure 4). A total occlusion was
successfully opened, and a stent was placed on the coronary culprit (mid-LCx), with the final result
being good to distal flow (TIMI flow III). The patient was then sent to the critical care unit for close
hemodynamic observation and received optimal medical treatment, including antiplatelet therapy
(aspirin and ticagrelor), high-intensity statin (atorvastatin 40 mg/d). The patient was discharged two
days later after undergoing general treatment and it has been confirmed that there are no acute
complications of right heart failure.

Figure 1. Case #1: ECG patient shows a paroxysmal slow atrial fibrillation rhythm of 40-75 beats per
minute.

Figure 2. Case #1: The ECG changed to Total AV-Block (TAVB) and showed ST-segment elevation in
the inferior lead and horizontal ST depression in leads V1-V4 after 2 hours.
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Figure 4. Case 1#: The ostium of RCA originates from the LCx.

3. Case 2

A 51 year old male presented to our hospital with a history of chest pain for 7 hours. He was a
heavy smoker and hypertensive. His family history was unremarkable. At admission, his heart rate
was 90 beats per minute and blood pressure was 130/80 mmHg. ECG showed ST-elevation in lead
V1-V4 (Figure 5). Laboratory revealed elevated WBCs count (19,600), SGOT (210), and hsTnl (1,670).

The patient was scheduled for primary percutaneous coronary intervention. Coronary
angiography was performed angiography of the left coronary artery revealed a normal LMCA which
divided into LAD and LCx (Figure 6). The proximal LAD was giving branch to the RCA, whilst the
mid portion of LAD was critically stenosis. The thrombus was aspirated stented in mid LAD with
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subsequent TIMI 3 flow distally (Figure 8). The patient had an uneventful course after the
intervention and was discharged in stable condition after 3 days.
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Figure 6. Case #2: The angiography shows a normal LMCA which divided into LAD and LCx. There
are a 99% stenosis of mid-LAD and the RCA originates from proximal-LAD.
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Figure 7. Case #2: The RCA originates from the proximal-LAD.
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Figure 8. Case #2: We dilate with balloon and stent in mid-LAD and TIMI flow grade of 3 was
restored.

4. Case 3

A 57-year-old male with a history of being a smoker was admitted to our emergency department
due to chest pain for 11-hours. He described the pain as 8 of 10 in severity. He also reported associated
sweating, blurred vision and the syncope sensation. His family history was unremarkable. His vital
signs were as follows: blood pressure 85/61 mmHg and heart rate 45 beats/min. Sulfa atropine 1 vial
and dopamine pump 5 gamma was administered due to hypotension and bradycardia. Initial
workup revealed hyperlipidaemia and high sensitivity troponin I. ECG showed sinus rhythm,
TAVB and upsloping ST depression and peak T wave in V2-V5 leads (de Winter sign) which refers
to anterior STEMI (Figure 9). He received a loading dose of aspirin 300 mg and clopidogrel 300 mg
for STEMI. We decided to perform percutaneous coronary intervention (PCI). Coronary angiography
found triple-vessel disease (TVD) coronary artery disease (CAD), which occluded at the LAD, LCx
and RCA, and there was anomalous evidence that the RCA originates from diagonal branches of the
LAD (Figure 12).
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Figure 9. Case #3: ECG showed sinus rhythm, TAVB and upsloping ST depression and peak T wave
in V2-V5 leads (de Winter sign) which refers to anterior STEML
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Figure 10. Case #3: Coronary angiography shows a single ostial left main coronary artery (LMC),
located short and normally. It also revealed a 50% stenosis of the proximal-mid left anterior
descending coronary artery (LAD).
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Figure 11. Case #3: The angiography LAO; CAU view shows the LAD feeds collaterals from septal
branches to the distal left circumflex coronary artery (LCx) and total occlusion of the ostial LCx.
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Figure 12. Case #3: The RCA originates from the diagonal branches (D1) in which 90% of the proximal
RCA was occluded. .

Following coronary angiography, we discussed the revascularization strategy. PCI was
performed the LCX was stent, LAD and RCA occlusion was treated with balloons. During the action,
the patient developed hypotension and bradycardia after the balloon implantation to proximal RCA
occlusion. Epinephrine 400 nano/kgBW/minutes, vasopressin 300 nano/kgBW/minutes and
dopamine 15 mcg/kgBW/minutes was given due to poor hemodynamic status, the patient intubated
immediately. Suddenly, the ECG monitor showed asystole rhythm. He got cardiac-pulmonary
resuscitation by the team for 30 minutes and was given epinephrine 1 mg for 8 times. Unfortunately,
the patient did not survive from the cardiac arrest.

4. Discussion

The anomalous origin of coronary arteries is a rare finding, malformation that forms during fetal
development. Their prevalence ranges from 0,24% to 1,3% in previously report.[1-3] ACA can be
divided as abnormalities in origin, course, clinical manifestation and complication. However,
universal consensus on the ACA classification has not been exist.[3] Consequently, there are
numerous different types of ACA. This anomaly has been known as a second most common cause of
sudden deaths among young athletes, after hypertrophic cardiomyopathy.[6]

SCA is a rare anomaly, ranging from 0,024% to 0,066% of individuals. It is defined as an isolated
ostium coronary artery originating from the aortic trunk supplying the entire heart.[4,7] In majority,
the previous SCA case report described an RCA originating from the proximal or middle portion of
the LAD.[2] The clinical manifestation varies from asymptomatic to symptomatic as a chest pain,
ventricular fibrillation or myocardial infarction, which may lead to life-threatening conditions or
sudden cardiac death.[8]
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Here, we present three cases of the anomalous RCA originating from the LAD or LCx, associated
with myocardial infarction event. As we know, myocardial inflation is one of the most mortality
causes in the population, approximately 20% of these patients die within 1 year of the event.[9]
Generally, myocardial infarct patients come to emergency settings with chest pain as a primary
symptom, followed by breathing problems.[10] In these cases reported SCA patients complained of
sudden chest pain with various time onset; 6 hours, 7 hours and 11 hours, consecutively. From the
ECG examination, we revealed ST-elevation myocardial infarction (STEMI) in these three patients,
where, first and third patients had sinus bradycardia which led to TAVB pattern, whilst the second
patient had normal sinus rhythm.

The difference of the heart rate in ECG pattern may be due to the occlusion site of the myocardial
infarction. In Case#1, There was a total occlusion in LCx, when we opened it, we found RCA’s ostium
there as an anomalous coronary artery. Also, the Case#3 patient’s had RCA occlusion which it
originated from LAD as an anomaly. As we know, occluded RCA that decreased the arterial blood
flow may result in bradycardia rhythm and hypotension that the reflexes developed from ischemic
right ventricle. The proximal RCA occlusion were more frequently to result in bradycardia-
hypotension than the distal RCA occlusion.[11,12] The bradycardia rhythm is often used as a
predictor of inferior myocardial infarction [12], that occurred in the first case. In Case#2, the patient
had no RCA occlusion.

Another prior study of ACA’s condition with myocardial infarction revealed Brugada ECG’s
pattern. The Brugada’s sign is associated with the right bundle branch block (RBBB) and ST-
elevations in anterior precordial leads (V1 to V3).[13] The Pseudo-Brugada ECG’s pattern was found
in a 36-year-old man presented with chest pain without cardiac history. After the cardiac
catheterization, he surprisingly had an anomalous coronary artery of RCA originated from left
coronary cusp, coursing between aorta and pulmonary artery without evidence of atherosclerotic
coronary artery disease.[14] The similar report was also found in a 33-year-old man aborted from
sudden cardiac death. The Brugada-like ECG was found after the cardiopulmonary resuscitation. The
cardiac angiography of this patient also revealed the abnormal origin of RCA from the left coronary
artery.[15] In our cases, we are also presenting the anomalous RCA originated from the left coronary
artery in the setting of ischemic heart disease, but there were no Brugada ECG'’s patterns as already
reported. From Burch and Depaquales report in 1962, some investigators found the ECG’s pattern
of the anomalous origin of left coronary artery from pulmonary artery (ALCAPA) in the infants,
such as: deep & wide Q waves in Lead I, AVL, V4, V5, V6; T wave inversion in V5 and V6; ST-
elevation or depression in Lead I, V5 and V6; tall R wave in V6 and deep S wave in V1; the electrical
axis of the QRS complex lies between 60 and 90 degree in frontal plane.[16,17]

The ECG’s pattern of myocardial infarction in ACA’s patients compared with patients with
normal coronary arteries has been lacking data. Due to the relatively few patients of ACA, the typical
ECG pattern in anomalous coronary arteries is not yet found. To date, ECG examination could not be
described as an diagnostic tool to identify the coronary anomalous or malformation. The prior ACA’s
studies rarely displayed or mentioned the ECG’s typical characteristics of ACA.[16] Only a few
congenital coronary anomalies have been reviewed.

The finding of ACA more often incidental during the workup for ischaemic heart disease.
Cardiologists should be aware that a young individual with ischemia-like symptoms suspected the
presence of ACA.[18] The modality assessment recommendation suggested coronary computed
tomography angiography (CCTA) as gold standard for ACA’s diagnostic tool, followed by cardiac
magnetic resonance (CMR) as an alternative.[19]

5. Conclusions

Because there are a limited number of ACA patients, the usual ECG pattern in anomalous
coronary arteries has not been identified. Discovering ACA typically occurs by chance while
investigating ischemic heart disease. Cardiologists need to recognize that a young person showing
symptoms similar to ischemia might have ACA. The suggested method for evaluating ACA is
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coronary computed tomography angiography (CCTA), considered the most reliable diagnostic tool,
and cardiac magnetic resonance (CMR) can be considered as another option.

Supplementary Materials: Video 1. Angiography with angle of fluoroscopy: RAO 22.5 CAU 22.0. The results of
PCI didn’t show any flow to RCA, indicating a single coronary artery and suspected anomaly RCA. Video 2.
Angiography with angle of fluoroscopy: LAO 45.30 CAU 0.20. The results after opening the total occlusion that
occurred in the LCx, as soon as the LCx was opened there was a picture of the RCA. Video 3. Non-selective
aortography showed single ostium left main coronary.
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