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Introduction

Single coronary artery anomaly (SCAA) was first identified 
by Fantoni in 1699 while performing an autopsy but was 
antemortem identification was only possible following the advent 
of  conventional angiography in 1967.[1] It is among the very less 
frequently occurring rage anomaly in the cardiovascular system 
and in which a single vessel originating from a solitary ostium 
giving rise to the whole coronary system.[2] The single origin 
site can be from either right or left sinus of  Valsalva with varied 
presentation and distribution of  the vessel and its branches.

Isolated SCAA occurs with an incidence of  0.024%–0.066% 
among the patients going for coronary angiography.[2] It is rare 
occurrence presenting with varied distribution and branching 
made it necessary for a discreet classification and hence they 
were classified broadly in three groups described by Lipton et al. 
as follows: (1) Group I (R-I, L-I), (2) Group II (R-II-A/B/P, 
L-II-A/B/P), and (3) Group III (R-III) where R and L stands for 

location of  ostium in right or left sinus of  Valsalva, respectively.[1] 
These groups are sometimes further organized in mixed (M), 
septal (S), and combined (C) patterns.[1] In group I, a single vessel 
arises from either right or left coronary cusp with terminating 
right or left branches after following a normal course whereas in 
group II the right coronary artery (RCA) as well as left coronary 
artery (LCA) together arises from either right or left coronary 
sinus, i.e., here, the contralateral vessel are formed too.[1,2] In 
Group II, the alphabets A is used if  aberrant artery is anterior 
to pulmonary trunk, B if  the aberrant artery courses between 
aorta and pulmonary trunk and P if  it is posterior to aortic 
trunk.[1] If  a single trunk arises from right cusp and left anterior 
descending (LAD) and left circumflex (LCx) artery arises from 
the proximal part of  the trunk with the absence of  LCA, then 
it is R-III type of  SCAA.[1,2]

Patients may or may not have associated cardiac abnormalities, 
but association affects the prognosis in them.[3] They are 
usually asymptomatic and are detected accidentally during 
coronary angiography but sometimes they present with angina 
and syncope or may rarely lead to sudden cardiac death as 
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well.[3,4] Considering various other factors such patients are given 
symptomatic medicinal treatment or are opted for the surgical 
management through procedure such as coronary artery bypass 
grafting (CABG) or transpositioning of  aberrant artery to its 
respective sinus of  Valsalva.[4] It is important for a thorough 
line of  investigation and clinical examination to rule out such 
anomalies as they can turn out to be serious medical stigmas. 
Keeping these in mind, we report a case of  SCAA of  type R-III.

Case Report

A 30-year-old female had an episode of  chest pain which lasted 
for 13 h which was associated with few episodes of  vomiting. 
Following that she complained of  chest heaviness, dyspnea on 
exertion and sweating for about 3–4 h in an on and off  pattern. 
After 5 days of  first episode of  chest pain, she again suffered 
from chest pain, feeble pulse, and cool periphery. Immediate 
electrocardiogram (ECG) showed ST depression in V1–V4 and 
was suspected for possible anterior wall myocardial infarction. 
She was treated with a loading dose of  antiplatelets and statins 
and ionotropic supports (augmentin duo 625 mg × 3 days). She 
also had a history fever associated vomiting, but malarial parasites 
were negative. Conservative management with antibiotics and 
antimalarial was given. Following this coronary angiography was 
performed which showed single coronary artery origin. A month 
later, chest X-ray was done which showed normal study; ECG 
showed normal axis, 75 bpm with T inversion in lead I and lead 
augmented vector left (aVL). Echocardiogram showed no regional 
wall motion abnormalities (RWMA), good biventricular function, 
no mitral regurgitation, tricuspid regurgitation, pulmonary 
arterial hypertension, no clots, vegetation or effusion, and no 
mechanical complications. Coronary angiogram showed that RCA 
originates from the right cusp. Computed tomography (CT) with 
three-dimensional (3D) image reconstruction [Figure 1] was done 
which showed that RCA was dominant giving rise to posterior 
descending artery and posterior left ventricular (LV) which were 
free of  disease. LAD and LCx arose from proximal RCA [Figure 2]. 
LAD showed intramyocardial course and supplies interventricular 
septum and apex and was free from disease. LCx is nondominant 
small vessel. Single vessel disease involving nondominant LCx 
was found. Color Doppler showed normal bilateral carotid and 
vertebral artery. Calcium score was zero and LV systolic function 
was good. She was advised to undergo a CABG and come for 
annual follow-up with gated spect Tc-99m sestamibi myocardial 
perfusion study. Till the last follow-up about 5 years since the 
last episode, the patient has yet not opted for CABG and normal 
Tc-99m myocardial perfusion study. Her current findings state the 
presence of  single coronary artery (RCA) from right cusp which 
further gives LAD and LCx from its proximal part. LAD shows 
the presence of  intramyocardial course and total occlusion of  LCx.

Discussion

It was documented that a well-known professional basketball 
player collapsed while playing basketball even though he did 
not have any major clinical symptoms or pathognomonic 

feature that might have been helpful in eliciting any particular 
disease that might have caused it. After performing autopsy, it 
was found that the athlete had single coronary artery arising 
from right sinus of  Valsalva.[5] Among the diverse presentation 
of  coronary anomaly, single coronary anomaly is an important 
rare anomaly that has been frequently associated with sudden 
death. There have been controversies regarding the prognosis 
following medical treatment or surgical treatment. Some studies 
have reported that there is no difference between the efficacy in 
medical and surgical treatment.[6]

In a recent study done by Wikenheiser et al. suggested that pattern 
of  major coronary vessels are determined by the certain template 
of  hypoxic tissue in which the severity of  hypoxia was assessed by 
tissues being positive for indicators such as fluorinated derivative 
of  the 2-nitroimidazole etanidazole (EF-5) and hypoxia inducible 
factor-1 alpha.[7] Smoking behavior of  mother, high altitude, and 
an environment with a high concentration of  carbon monoxide 
creates hypoxic stress which if  present during the development 
of  coronary vessel leads to anomalies.[7] Prevention from exposed 
to such environment can be an aid to decreased incidence of  such 
anomalies. We discussed a case of  R-III type of  SCAA which 

Figure  1: Three-dimensional image reconstruction from computed 
tomography scan showing the anomaly
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has been found to be only about 15% of  total cases of  SCAA 
in other studies which is rarer than most of  the other types.[8]

The incidence of  sudden death caused by SCAA prompts us 
to discuss on the various investigation modalities to reduce it. 
As most of  the SCAA are asymptomatic, they are incidentally 
found during coronary angiography. If  symptomatic, they are 
usually documented to have comorbidities such as hypertension 
and hypercholesterolemia with the presentation of  atypical 
chest pain.[9] The anomaly is easily visualized during this 
procedure and is sufficient to diagnose the anomaly. Apart 
from routine checkup for cardiovascular system, such as ECG, 
echocardiography, treadmill test, and others, we can particularly 
perform ventriculography to assess the functioning of  ventricles 
which frequently comes out to be normal.[5] After determining 
the anomaly, the recent advancement of  diagnostic techniques 
such as multislice CT and 3D construction if  images are highly 
recommended to evaluate and confirm the subtypes and 
definitive anomaly that is present in a patient.[10]

Conclusion

Knowing the risk of  sudden death even though the patient may be 
asymptomatic is what drives us to have a thorough investigation 
plan for individuals. With the increase in trend of  unhealthy 
lifestyle like smoking and junk food, people are getting more and 
more prone to cardiovascular maladies. It is nothing but just to 
advise every individual to have a routine check-up at frequent 
intervals. Coronary angiography is a frequently done intervention 
giving important findings with minimal risks. Symptomatic 
patients are diagnosed earlier and treated medically or surgically, 

but the asymptomatic patients are vulnerable to sudden death. We 
would suggest coronary angiography in patients with even a single 
predisposing factor such as mother’s smoking habit, living in high 
altitude, other hypoxic state, or any cardiovascular comorbidity. 
Once diagnosed, a refined investigation like CT scan should be 
performed, and even though patients do not give consent for 
treatment as they are mostly asymptomatic, immediate medical 
or surgical management should be strongly suggested during 
their counseling giving them a detailed idea of  the risks to avoid 
unseen heralds of  such anomaly.
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Figure 2: Single coronary artery from right sinus valsalva


