
(Hellenic Journal of Cardiology) HJC • 427

Hellenic J Cardiol 2014; 55: 427-432

Case ReportCase Report

Manuscript received:
April 4, 2013;
Accepted:
May 29, 2013.

Address:
Eisho Kyo

Department of 
Cardiology
Kusatsu Heart Center
407-1 Komaizawa-cho
Kusatsu, Shiga, Japan
Kyo_khc_cct@163.com

Key words: Single 
coronary artery, 
acute coronary 
syndrome; coronary 
angiography, 
multislice 
cardiac computed 
tomography.

Percutaneous Intervention in a Patient with a 
Single Coronary Artery Arising from the Right 
Coronary Sinus of Valsalva
Jian Dai1, Osamu KatOh2, EishO KyO2, Xun JiE ZhOu1, taKafumi tsuJi2,  
satOshi WatanabE2, hiDEfumi Ohya2

1Department of Cardiology, Shu Guang Hospital Bao Shan Branch, Shanghai University of Traditional Chinese 
Medicine, Shanghai, China; 2Department of Cardiology, Kusatsu Heart Center, Kusatsu, Shiga, Japan

A single coronary artery (SCA) arising from the sinus of Valsalva and supplying the entire heart is a rare con-
genital anomaly. According to the modified Lipton’s classification, R-1 is by far the most rare subtype of 
SCA, with an incidence of 0.0008% in patients undergoing coronary angiography. We present a case with an 
unreported anomaly, classified as Lipton R-I subtype, which initially followed the normal course of the right 
coronary artery. The posterior descending artery then proceeded as the distal and middle sections of the left 
anterior descending artery, while the posterolateral branch proceeded as the left circumflex artery and finally 
terminated as the proximal left anterior descending artery. The patient underwent percutaneous intervention 
in the posterolateral branch for an acute coronary syndrome.

A single coronary artery (SCA), de-
fined as a coronary artery that 
arises from the sinus of Valsal-

va and supplies the entire heart, is con-
genital and rare.1-5 The majority of SCA 
anomalies are benign and asymptomat-
ic; however, life-threatening symptoms, 
such as myocardial ischemia, arrhythmias, 
syncope, or sudden death, can occur in 
up to 20% of patients.2 We report a pa-
tient with an isolated single right coronary 
artery, classified as Lipton R-I subtype, 
which was confirmed by 64-slice comput-
ed tomography and coronary angiography. 
Finally, the patient underwent successful 
percutaneous intervention for an acute 
coronary syndrome. This is the first report 
of this kind of anatomic anomaly.

Case presentation

A 75-year-old female, with a history of 
type-2 diabetes, hypercholesterolemia and 

hypertension, was admitted to our hospi-
tal because of typical chest pain on effort 
over one month. Cardiac examination and 
baseline electrocardiography were nor-
mal. Echocardiography revealed no hy-
pokinesis of any ventricular walls, with an 
overall estimated ejection fraction of 65%. 
Laboratory tests did not show any signif-
icant alterations of cardiac biomarkers. 
The GRACE and TIMI risk scores of this 
patient were 96 and 3, respectively; she 
was diagnosed with acute coronary syn-
drome at low to intermediate risk of an 
adverse cardiac event. An initially opti-
mal medical therapy was implemented. 
Meanwhile, since a delayed invasive ap-
proach was reasonable for a patient not 
at high risk, we recommended delayed 
invasive angiography;6 however, the pa-
tient preferred conservative treatment. As 
multislice cardiac computed tomography 
(MSCT) could provide direct noninvasive 
visualization of coronary disease and the 
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assessment of coronary stenosis, a cardiac MSCT ex-
amination (Light speed VCT, GE) was performed 
two days after admission, which revealed the absence 
of a left coronary ostium, with an isolated single right 
coronary artery (RCA) arising from the right sinus 
of Valsalva (Figure 1A). Initially, the RCA coursed 
down the right posterior atrioventricular groove nor-
mally, giving rise to the posterolateral (PL) branch 

and the posterior descending artery (PDA). Then, 
the PL branch crossed the crux into the left posterior 
atrioventricular groove, as the left circumflex artery, 
and gave several side branches to supply the left atri-
um, posterolateral and lateral walls of the left ventri-
cle. Finally, the distal PL descended into the anterior 
interventricular groove, as the proximal left anterior 
descending artery, to supply the upper anterior wall 

Figure 1. Multislice cardiac computed tomography and angiography images show the isolated single right coronary artery and the total 
course of the right coronary artery; a moderate stenosis is identified in the middle posterolateral branch. LAD � left anterior descending; 
LCX � left circumflex; PDA � posterior descending artery; PL � posterolateral branch.
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of the left ventricle (Figure 1A-C). The distal part of 
the PDA crossed the apex of the left ventricle and as-
cended into the anterior interventricular groove as 
the distal and middle left anterior descending artery, 
which finally terminated with numerous small branch-
es to supply the apex and most of the anterior wall of 
the left ventricle (Figure 1A-C).

There was a severe calcified, intermediate lesion 
in the middle trunk of the PL branch (Figure 1C). We 
determined that the PL branch was the culprit artery 

responsible for the acute coronary syndrome. Thus, 
we again recommended angiography with the intent 
to perform revascularization. Finally, the patient con-
sented to our suggestion on the seventh day of admis-
sion.

Coronary angiography confirmed the MSCT find-
ings; moreover, the PL lesion seemed more signifi-
cant than when identified by cardiac MSCT (Figure 
1D). Intravascular ultrasound subsequently showed 
a significant stenosis caused by mixed plaques in the 

Figure 2. Intravascular ultrasound images showing eccentric calcified plaque located at the distal lesion (Point A); eccentric fibrous plaque 
located at the middle lesion (Point B); eccentric soft plaque located at the proximal lesion (Point C). 
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lumen of the PL trunk (Figure 2). Successful percu-
taneous coronary intervention in that segment was 
performed (3.0 × 18 mm Promus stent, Boston Scien-
tific). The stent was post-dilated with a high-pressure 
balloon (3.0 × 14 mm Quantum Maverick Balloon, 
Boston Scientific). Angiography showed the final re-
sult (Figure 3A). After discharge, the patient was free 
of symptoms and 1-year follow-up coronary angiog-
raphy showed no restenosis in the stent (Figure 3B).

Discussion

A single coronary artery (SCA) is a rare coronary ar-
tery anomaly, particularly in the absence of structural 
heart disease.1-5 According to the modified Lipton’s 
classification of SCA, Yamanaka reported that the in-
cidence of the R-I subtype was 0.0008% in a large se-
ries of 126,595 patients undergoing coronary angiog-
raphy.2

The case we presented was classified as Lipton 
R-I subtype:2-3 the RCA supplied the entire heart, 
initially following the normal course of the RCA, 
after which the PDA proceeded as the distal and 
middle left anterior descending artery, while the PL 
branch proceeded as the left circumflex artery and 
the proximal left anterior descending artery. To the 
best of our knowledge, this kind of anomaly has never 
been reported previously.

In general, the most convenient examination for a 

suspected coronary anomaly is exercise stress testing; 
however, this test can be negative or conflicting.5,7 
Cardiac MSCT can provide 3-dimensional images 
to identify the characteristics of coronary anomalies 
and coronary disease;8-10 moreover, it may be useful 
for identifying the culprit artery and guiding the in-
tervention strategy in such patients.11 Coronary an-
giography is regarded as the standard method for the 
detection of coronary artery anomalies.5 However, if 
it fails to visualize the origin or course of a coronary 
anomaly, cardiac MSCT may be useful for the bet-
ter identification of the coronary anatomy.10 Finally, 
cardiac magnetic resonance imaging can also provide 
3-dimensional images; however, it is not universally 
available for economic and technical reasons.

The prognosis of individuals with an isolated SCA 
anomaly is uncertain; the incidence of life-threat-
ening symptoms is very low and the therapeutic ap-
proach to ischemic symptoms is similar to that in the 
usual patient with ischemic heart disease.7-8 As there 
are no established treatment guidelines, revascular-
ization would be considered only in those patients 
with significant atherosclerotic changes and docu-
mented ischemia. There are several probable mech-
anisms of myocardial ischemia in SCA.5,12-13 Signifi-
cant stenosis of the PL branch caused by atheroscle-
rotic plaque was the mechanism of ischemia in this 
case. A reasonable inference was the existence of 
multiple coronary risk factors; in addition, the in-

Figure 3. A: The result after stenting. B: One-year angiographic follow up shows no in-stent stenosis.

BA



(Hellenic Journal of Cardiology) HJC • 431

Single Coronary Artery Arising from Right Sinus of Valsalva

creasing flow in the RCA may accelerate the athero-
sclerotic process.

Conclusion

We present a unique case of a patient with an R-I 
subtype SCA, treated with percutaneous interven-
tion in the PL. However, definitive standardization of 
treatment for these patients is difficult, given the low 
frequency and anatomical variations of the anomaly. 
Presently, each case should be treated individually, 
according to the anatomical variations.

Acknowledgement

The authors thank Motonobu Nakanishi, ME, Ma-
sayuki Maegawa, ME, and Yousuke Andou, ME, for 
their assistance with this manuscript.

References

1. Ogden JA, Goodyer AV. Patterns of distribution of the single 
coronary artery. Yale J Bio Med. 1970; 43: 11-21.

2. Yamanaka O, Hobbs RE. Coronary artery anomalies in 
126,595 patients undergoing coronary arteriography. Cathet 
Cardiovasc Diagn. 1990; 21: 28-40.

3. Lipton MJ, Barry WH, Obrez I, Silverman JF, Wexler L. Iso-
lated single coronary artery: diagnosis, angiographic classifi-
cation, and clinical significance. Radiology. 1979; 130: 39-47.

4. Desmet W, Vanhaecke J, Vrolix M, et al. Isolated single cor-
onary artery: a review of 50,000 consecutive coronary angiog-
raphies. Eur Heart J. 1992; 13: 1637-1640.

5. Angelini P, Velasco JA, Flamm S. Coronary anomalies: inci-
dence, pathophysiology, and clinical relevance. Circulation. 
2002; 105: 2449-2454.

6. Wright RS, Anderson JL, Adams CD, et al. 2011 ACCF/
AHA Focused Update of the Guidelines for the Manage-
ment of Patients With Unstable Angina/ Non-ST-Eleva-
tion Myocardial Infarction (Updating the 2007 Guideline): 
a report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guide-
lines. Circulation. 2011; 123: 2022-2060.

7. Morpjet JA. Congenital coronary artery anomalies: diagnos-
able, premortem? J Am Coll Cadiol. 2001; 38: 1587-1588.

8. Kim SY, Seo JB, Do KH, et al. Coronary artery anomalies: 
classification and ECG-gated multi-detector row CT findings 
with angiographic correlation. Radiographics. 2006; 26: 317-
33; discussion 333-334.

9. Tariq R, Kureshi SB, Siddiqui UT, Ahmed R. Congenital 
anomalies of coronary arteries: Diagnosis with 64 slice multi-
detector CT. Eur J Radiol. 2012; 81: 1790-1797.

10. Graidis C, Dimitriadis D, Ntatsios A, Karasavvidis V, Psifos 
V. Percutaneous coronary intervention and stenting in a sin-
gle coronary artery originating from the right sinus of valsal-
va. Hellenic J Cardiol. 2013; 54: 401-407.

11. Benedek T, Gyöngyösi M, Benedek I. Multislice computed 
tomographic coronary angiography for quantitative assess-
ment of culprit lesions in acute coronary syndromes. Can J 
Cardiol. 2013; 29: 364-371.

12. Porto I, Banning AP. Unstable angina in a patient with single 
coronary artery. Heart. 2004; 90: 858.

13. Angelini P. Coronary artery anomalies: an entity in search of 
an identity. Circulation. 2007; 115: 1296-1305.


