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Coronary artery anomalies are a diverse group of congenital disor-
ders, the manifestations and pathophysiological mechanisms of 

which are highly variable. They are present at birth, but relatively few 
are symptomatic. Although generally benign in character, some coro-
nary artery anomalies are associated with more serious clinical out-
comes such as congestive heart failure, arrhythmia, myocardial 
infarction, syncope and sudden death (1,2).

Coronary artery anomalies include abnormalities in the origin, 
course or structure of the epicardial coronary arteries. Most coronary 
artery anomalies are discovered incidentally during coronary angiog-
raphy or autopsy. An anomalous origin of one or more coronary arter-
ies has been detected in approximately 0.27% to 1.66% of patients 
undergoing coronary angiography, with a rate of 0.6% detected in 
autopsy series (2-11). 

The recognition of these anomalies is of particular significance 
when a patient requires percutaneous coronary intervention or cardiac 
surgery. In the present study, we analyzed coronary angiograms to 
determine the frequency and types of coronary artery origination and 
course anomalies in our centre.

Methods
All patients who underwent coronary angiography in the cardiac cath-
eterization laboratories of Ondokuz Mayis University Hospital 
(Samsun, Turkey) from November 2001 to January 2011 were 
included. The coronary angiograms of 16,573 patients with symptom-
atic heart disease were analyzed and those with anomalous coronary 
arteries were selected for further assessment. Angiograms were reviewed 
by two independent experienced cardiologists who reached a consen-
sus on the origin and course of the anomalous coronary arteries. 

The anomalous origin and course of coronary arteries were assessed. 
The separate ostium of left anterior descending (LAD) and circumflex 
(Cx) arteries in the left sinus of Valsalva (LSV), separate origin of 
conus or right ventricular branch in the right sinus of Valsalva (RSV)

and high ‘take-off’ of coronary arteries were not included in the anom-
alous coronary artery group. Patients with coronary anomalies occur-
ring as a result of congenital heart disease were also not included in the 
present study.

Results 
Of the 16,573 patients (mean age 60 years; 11,273 male) who under-
went coronary angiography, 48 patients (0.29%) had coronary arteries 
with anomalous origin and course (Table 1). The mean age of these 
48 patients was 61.4 years and 33 (68%) were male. The indication for 
angiography was evaluation of coronary artery disease in all patients.

The origin of the Cx artery from the right coronary artery (RCA) 
or RSV was the most common anomaly, present in 28 of 48 patients 
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bACKgRound/objeCtives: Coronary artery anomalies are present 
at birth, but relatively few are symptomatic. The majority are discovered 
incidentally. In the present study, coronary angiograms performed in the 
authors’ centre (Ondokuz Mayis University Hospital, Samsun, Turkey) 
were analyzed to determine the prevalence and types of coronary artery 
origin and course anomalies.
Methods: Coronary angiographic data of 16,573 patients were ana-
lyzed. Anomalous origins and courses of coronary arteries were assessed. 
Results: Anomalous coronary arteries were detected in 48 (0.29%) of 
16,573 patients. The origin of the circumflex (Cx) artery from the right 
coronary artery (RCA) or right sinus of Valsalva was the most common 
anomaly (28 patients [58.3%]). An anomalous RCA originating from the 

left anterior descending artery (LAD) or Cx artery was observed in six 
patients (12.5%). The left coronary artery originated from the right sinus 
of Valsalva in five patients, and the LAD originated from the RCA or the 
right sinus of Valsalva in five patients. The RCA originated from the left 
sinus of Valsalva in three patients and from an ectopic ostium in the 
ascending aorta in one patient. 
ConClusions: The most frequent anomaly observed in the present 
study was related to the Cx artery, which is consistent with previous 
reports. Although coronary artery anomalies are rare, they may cause dif-
ficulties during coronary interventions or cardiac surgery and may occa-
sionally result in sudden cardiac death. Therefore, the recognition and 
diagnosis of these anomalies is important and requires specialization in 
coronary angiographic techniques and other imaging modalities. 
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Table 1
Prevalence of different coronary anomalies (n=48) in the 
patient population (n=16,573)

Type of coronary anomaly n

anomaly 
prevalence, 

%

Prevalence 
among all 

patients, %
Anomalous origin of Cx artery from 
   RCA/RSV

28 58.3 0.169

Anomalous origin of RCA from LAD 
   or Cx artery

6 12.5 0.036

Anomalous origin of LCA from RSV 5 10.4 0.030
Anomalous origin of LAD from 
   RCA/RSV

5 10.4 0.030

Anomalous origin of RCA from LSV 3 6.3 0.018
Anomalous origin of RCA from 
   ectopic ostium in ascending aorta

1 2.1 0.006

Cx Circumflex; LAD Left anterior descending; LSV Left sinus of Valsalva; RCA 
Right coronary artery; RSV Right sinus of Valsalva
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(58.3%), with an angiographic prevalence of 0.17% (Figure 1). The 
Cx artery originated from the RCA in 17 of these patients, and origin-
ated from a separate ostium in the RSV in 11 patients. 

An anomalous RCA originating from the LAD or Cx artery was 
observed in six of 48 patients (12.5%), with an angiographic preva-
lence of 0.04% (Figure 2). The RCA originated from the LAD in three 
patients (6.2%) and originated from the Cx artery in the remaining 
three patients (6.2%). 

An anomalous left coronary artery (LCA) that originated from the 
RSV with a separate ostium was detected in five of 48 patients 
(10.4%), with an angiographic prevalence of 0.03%. The LAD origin-
ated from the RCA or RSV in five of 48 patients (10.4%) with an 
angiographic prevalence of 0.03%. The LAD originated from the 
RCA in four patients and originated from the RSV in only one 
patient. 

The RCA originated from the LSV with a separate ostium in three 
of 48 patients (6.2%), with an angiographic prevalence of 0.01%. The 
RCA originated from an ectopic ostium in the ascending aorta in one 
patient (2.1%), with an angiographic prevalence of 0.006%. 

disCussion
In our series, coronary artery origin and course anomalies were found 
in 48 of 16,573 (0.29%) patients, which is consistent with the inci-
dence of 0.27% to 1.66% reported in other series. The most common 
origin and course anomaly was the Cx artery originating from the 
RCA or RSV. This is also consistent with previously published series 
(2-10). 

Different definitions have been proposed for coronary artery anom-
alies. Some authors prefer to categorize anomalies as ‘major’, ‘severe’, 
‘important’ or ‘hemodynamically significant’ versus those that are 
‘minor’. According to Angelini (1), the basic issue in the definition of 
a normal coronary artery is the normal spectrum of variation. Angelini 
proposed that, when possible, one should use quantifiable criteria such 
as “any form observed in more than 1% of an unselected general popu-
lation is normal’’ (1). In accordance with this suggestion, we accepted 
the separate ostium of LAD and Cx arteries in the LSV and myocar-
dial bridges as normal variants and did not include these entities in our 
list of coronary artery origin and course anomalies. 

There are reports in the literature from different countries 
(Table 2). In some of these articles, the separate ostium of the LAD 
and Cx arteries in LSV was reported to be the most frequent coronary 
artery anomaly (3,4,7,8). We reviewed these reports and excluded this 
anomaly, and subsequently found that the most common coronary 
artery anomaly was the Cx artery originating from the RCA/RSV. 
According to the published data, of all coronary artery course and 
origin anomalies, the prevalence and angiographic prevalence of an 
anomalous origin of the Cx artery from the RCA/RSV were reported 
as 34.4% to 57.9% and 0.08% to 0.41%, respectively (3,4,8-10,12-15). 
In our report, we observed this anomaly in 58.3% of patients with 
anomalies and 0.17% of all angiographies. The RCA originating from 
the LSV or LAD was the second most common anomaly in the litera-
ture (4,5,7,16). Similarly, this anomaly was also the second most com-
mon coronary artery anomaly in our patients, present in 18.7% of 
patients with coronary anomalies. 

There are reports of chest pain, myocardial infarction and sudden 
cardiac death related to coronary anomalies in the literature (17-21). 
Congenital coronary artery anomalies are frequently found to be 
responsible for sudden death in young athletes (in approximately 
20% of cases) and represent the second most frequent disease respon-
sible for athletic field deaths (22). The origin of the LCA from the 
contralateral sinus or artery with subsequent passage between the 
aorta and right ventricular outflow tract has been clearly shown to be 
a dangerous lesion. Other anomalies that can lead to these events 
include a single coronary artery, an anomalous coronary artery origin 
from a pulmonary artery, coronary artery fistula and atresia of the 
coronary ostium. 

One of the clinically important coronary anomalies is the anomal-
ous origin of the LCA from the RSV. The clinical fate of these patients 
depends on the course of LCA and its relation to the position of the 
aorta and pulmonary artery. An LCA that courses between the aorta 
and the pulmonary artery is associated with a high risk of sudden death 
in young men during exercise. The frequency of sudden death in 
patients with this anomaly is reported to be up to 80% (23).

Coronary angiography remains the gold standard in the diagnosis 
of coronary artery disease. However, advances in less invasive imaging 
techniques, especially those that can provide high resolution, such as 

Figure 2) Left anterior oblique coronary angiographic view showing a single 
coronary artery in which the right coronary artery (RCA) originates from 
the proximal portion of the left anterior descending artery (LAD). Cx 
Circumflex

Figure 1) Left anterior oblique coronary angiographic view showing the 
circumflex (Cx) artery originating from the proximal portion of the right 
coronary artery (RCA)
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computed tomography and cardiac magnetic resonance imaging, are 
becoming fundamental in the detection and diagnosis of coronary 
artery anomalies (24,25). In determining coronary artery origin and 
proximal course, cardiac magnetic resonance imaging may surpass 
conventional angiography and is the noninvasive method of choice, 
especially for patients with congenital defects (25). Therefore, the 
recognition and diagnosis of these anomalies is important and requires 
specialization in coronary angiographic techniques and other imaging 
modalities. Angiographic recognition of these vessels is critical 
because of their significance and clinical importance in patients 
undergoing coronary interventions or cardiac surgery. 

ConClusion
We detected coronary artery origin and course anomalies in 48 of 
16,573 patients (0.29%), with the most common anomaly being origin 
of the Cx artery from the RCA or RSV. Although coronary artery 
anomalies are rare, they may occasionally result in serious clinical 
situations such as sudden cardiac death. The recognition and diagnosis 
of these anomalies is important.
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Table 2
The most frequent coronary artery origin and course anomalies reported in the literature, excluding a separate ostium of 
the left anterior descending artery (laD) and circumflex (Cx) arteries in the left sinus of Valsalva (lSV)
author (reference), year Type of coronary anomaly n/n Prevalence, % Prevalence among all patients, %
Aydar et al (3), 2011 Cx artery from RCS/RCA 19/52 36.5 0.24
Yildiz et al (4), 2010 Cx artery from RCA/RSV or  

   RCA from LSV
10/29 34.4 0.08

Ouali et al (5), 2009 RCA from LSV/LAD 10/20 50 0.13
Aydınlar et al (7), 2005 RCA from LSV/LAD 22/57 38.5 0.18
Correia et al (8), 2004 Cx artery from RSV/RCA 7/13 53.8 0.19
Gol et al (9), 2002 Cx artery from RSV/RCA 99/173 57.2 0.17
Pillai et al (10), 2000 Cx artery from RSV/RCA 34/53 64.1 0.29
Click et al (12), 1989 Cx artery from RSV/RCA 44/76 57.9 0.17
Eid et al (13), 2009 Cx artery from RCS/RCA 19/34 55.8 0.41
Kardos et al (14),1997 Cx artery from RSV/RCA 28/44 63.6 0.36
Tuccar and Elhan (15), 2002 Cx artery from RSV/RCA 12/25 48 0.24
Garg et al (16), 2000 RCA from LSV/NCSV 19/35 54.2 0.46
NCSV Noncoronary sinus of Valsalva; RCS Right coronary sinus; RCA Right coronary artery; RSV Right sinus of Valsalva




