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Percutaneous Intervention of a Single Coronary Artery in the 
Setting of Acute Coronary Syndrome
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Abstract

Performing intervention of a single coronary artery (SCA) is chal-
lenging and technically difficult since a severe complication may be 
catastrophic if occurred. It requires a proper selection of instruments 
and well experienced operator to perform the intervention. However, 
a definitive standardization treatment for those patients is difficult; 
each case should be treated individually, according to the anatomi-
cal variations. We present three rare cases of SCA in setting of acute 
coronary syndrome (ACS) and culprit lesion in right coronary artery 
(RCA), treated successfully with percutaneous coronary interven-
tion.
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Introduction

A single coronary artery (SCA), defined as a coronary artery 
that arises from the sinus of Valsalva and supplies the entire 
heart, is congenital and rare, particularly in the absence of 
structural heart disease [1-5]. The prevalence of single coro-
nary anomalies in the general population is approximately 
0.024% according to Lipton’s reports. The various patterns 
of SCA are difficult to understand. Different classifications 
present for single coronary artery [2, 5, 6]. Lipton et al sys-
tematically classified the different types of SCA [2]. Group 
I has anatomical course of either a right or left coronary ar-
tery. Group II anomalies arise from the proximal part of the 
normal right or left coronary artery, and cross the base of 
the heart before assuming the normal position of the inher-
ent coronary artery. Group III describes the anomaly where 
the left anterior descending (LAD) artery and left circumflex 
(LCX) artery arise separately from the proximal part of the 
normal right coronary artery (RCA). Five anatomical sub-
types exist, and are classified according to the relationship 

of the anomalous coronary artery with the aorta and pulmo-
nary artery, i.e., “anterior,” “between,” “septal,” “posterior,” 
or “combined.” In this series, the “septal” subtype was the 
most common, whereas the “between” subtype was the least 
common. Another classification adapted from Angelini Cir-
culation 2002 [6] and Wilkins Texas Heart Institute Journal 
1988 which classify coronary anomalies in seven groups: 
1) origin of both RCA and left main stem (LMS) (separate 
origins) from the right aortic sinus (a: course of anomalous 
LMS between aorta and pulmonary artery (PA); b: course 
of anomalous LMS not between aorta and PA); 2) origin of 
both coronary arteries (separate origins) from the left aortic 
sinus (a: course of anomalous RCA between aorta and PA; 
b: course of anomalous RCA not between aorta and PA); 3) 
anomalous origin of the circumflex coronary artery from the 
right aortic sinus (a: course of anomalous LCX between aorta 
and PA; b: course of anomalous LCX not between aorta and 
PA); 4) anomalous origin of the LAD artery from the right 
aortic sinus (a: course of anomalous LAD between aorta 
and PA; b: course of anomalous LAD not between aorta and 
PA); 5) single coronary artery (common origin) (a: course of 
anomalous coronary artery between aorta and PA; b: course 
of anomalous coronary artery not between aorta and PA); 
6) anomalous origin or communication of a coronary artery 
with a cardiac chamber or major thoracic vessel (a: abnormal 
origin from the pulmonary artery or one of its major arterial 
branches; b: abnormal origin from the aorta or one of its ma-
jor arterial branches; c: abnormal communication of a coro-
nary artery with a cardiac chamber or major thoracic vessel 
(fistula)); 7) miscellaneous/unclassified.

Most of the cases of SCA are asymptomatic. The malig-
nant variety of SCA in which life-threatening symptom can 
occur in minor of patients is the type in which the coronary ar-
tery courses between the great vessels (aorta and PA). In gen-
eral, the most convenient examination for suspected coronary 
anomaly is exercise stress testing; however, this test can be 
negative or give conflicting results [5, 7]. On the other hand, 
cardiac multi-slice computed tomography (MSCT) allows in 
identifying comprehensive characterizations of coronary ar-
tery anomaly and may be useful to gain accurate insight into 
the culprit artery [8-10]. This test is not necessary when the 
diagnosis and therapeutic approach are clearly established by 
coronary angiography. Coronary angiography is commonly 
used as the standard method to detect coronary artery anomaly 
if we fail to visualize the origin and total course of a coronary 
artery anomaly accurately [5], but cardiac MSCT examination 
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may be useful to better identify the accurate coronary anat-
omy; moreover, if necessary, it could guide the intervention 
therapy. Finally, cardiac magnetic resonance imaging provides 
3-dimensional image and patient could avoid exposure to ra-

diation.

Case Report

We present three rare cases of SCA in setting of ACS and cul-
prit lesion in RCA, treated with percutaneous coronary inter-
vention (PCI). The first of them (Figs. 1-4) was a 63-year-old 
female patient with positive family history of coronary artery 
disease (CAD), smoker, hypertensive and hyperlipidemic 
who presented to our department with non-ST-segment el-
evation myocardial infarction (NSTEMI) and referred to 
coronary angiography that showed SCA from left coronary 
sinus with RCA origin from distal LAD (septal branch) with 
70-90% stenosis at mid segment RCA. PCI was done with 
drug-eluting stent (DES) with good final angiographic re-
sults. MSCT was done later on and documented RCA origin 
from distal LAD segment with open stent at mid segment. 
The second case (Figs. 5-8) was a 57-year-old male patient 
with positive family history of CAD, smoker and hyperlipi-
demic who presented to our department with unstable angina 
(UA) and referred to coronary angiography that showed SCA 
from left coronary sinus with RCA origin from left main 
coronary artery with 70-90% in-stent restenosis at proximal 
RCA. MSCT was done and documented RCA origin from 
left main artery with special course between pulmonary trunk 
and ascending aorta with 70-90% in-stent restenosis. Re-PCI 
was done with DES with good final angiographic results. 
The third case (Figs. 9-11) was a 59-year-old female patient 

Figure 1. MSCT showing RCA coming from LAD as a continuation of 
septal branch.

Figure 2. Coronary angiography LAO 8/CR 31 view showing RCA com-
ing from LAD with mid segment RCA stenosis 70-90%.

Figure 3. Coronary angiography LAO 8/CR 31 view showing mid RCA 
stent deployment.
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with positive family history of CAD, diabetic, hypertensive 
and hyperlipidemic who presented to our department with 
NSTEMI and referred to coronary angiography that showed 
SCA from right coronary sinus with separate LAD and LCX 
origin from proximal RCA and 99% stenosis at proximal and 

Figure 4. Coronary angiography LAO 8/CR 31 view showing good re-
sults after RCA stenting.

Figure 5. MSCT showing RCA coming from left main coronary artery.

Figure 6. Coronary angiography LAO 6/CR 36 view showing RCA com-
ing from LM with 90% in-stent restenosis at proximal segment.

Figure 7. Coronary angiography LAO 6/CR 36 view showing proximal 
RCA stent deployment.
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mid RCA that was treated with bare metal stent (BMS) and 
represented after 1 year with in-stent restenosis and DES was 
used.

Figure 9. MSCT showing LAD and RCX coming from proximal RCA.

Figure 10. Coronary angiography RAO 20/CA 28 view showing LAD 
and LCX coming from proximal RCA with 99% stenosis at proximal 
and mid RCA.

Figure 11. Coronary angiography RAO 30/CA 50 view showing good 
results after proximal and mid RCA stent deployment.

Figure 8. Coronary angiography LAO 6/CR 36 view showing good final 
results after proximal RCA stent deployment.
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Discussion

Most of the cases of SCA are asymptomatic. The malignant 
variety of SCA in which life-threatening symptom can occur 
in minor of patients is the type in which the coronary artery 
courses between the great vessels (aorta and pulmonary artery). 
Cardiac MSCT allows identifying comprehensive characteri-
zations of coronary artery anomaly and may be useful to gain 
accurate insight into the culprit artery when the diagnosis and 
therapeutic approach are not clearly established by coronary 
angiography. Cardiac magnetic resonance imaging provides 
three-dimensional image and patient could avoid exposure to 
radiation. We present three rare cases of SCA in setting of ACS 
and culprit lesion in RCA, treated successfully with PCI.

Conclusions

Performing intervention of a SCA is a challenging situa-
tion. It requires a proper selection of instruments, well-ex-
perienced operator to perform the intervention and each case 
should be treated individually, according to the anatomical 
variations.
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