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Introduction  

There are many methods in the diagnosis of coronary 
artery diseases, and the reference method is catheter 
angiography. Coronary computed tomography 
angiography (c-CTA) is more valuable in the 
diagnosis of coronary artery and cardiac anomalies, 
plaques in the coronary artery wall, aortic dissection, 
myocardial bridges, osteal pathologies and coronary 
fistulas (1,2). Approximately 1/5 of coronary artery 
anomalies may lead to serious symptoms such as 
arrhythmia, syncope, myocardial infarction or sudden 
death (3). For these reasons, it was aimed to 
investigate the diversity and frequency of coronary 
artery anomalies and variations in c-CTA 
examinations performed in our unit.  

Material and Methods 

The study was initiated after receiving approval from 
Van Yüzüncü Yıl University Ethics Committee.  

Patient Selection: 700 patients who underwent c-
CTA in Van Yüzüncü Yıl University, Faculty of 
Medicine, Department of Radiology between 
November 2018 and May 2019 were included in the 

study. The c-CTA images and reports of the patients 
were retrospectively evaluated, and the diversity and 
frequency of coronary artery anomalies and variations 
were investigated. 30 patients with poor image quality 
were not included in the study.  

Coronary Computed Tomography Angiography 
Protocol: C-CTA examinations were performed with 
128 slice CT [Siemens Definition AS +(Plus) device. 
The images were obtained by retrospective triggered 
ECG gating method. The patients with a heart rate 
above 75 were given β-adrenergic receptor blockers 
(50 mg metoprolol) approximately 1 hour before c-
CTA. 80-90 ml of non-ionic contrast agent was 
delivered at a rate of 5-6 ml/sec from the right 
antecubital vein with an 18-20 Gauge needle using a 
double-headed automatic syringe. Shooting was 
automatically started by placing ROI (region of 
interest) to the left atrium by automatic bolus 
triggering technique. 

Image Analysis: All evaluations were performed at a 
special workstation (Siemens Syngovia). In routine 
evaluation, heart rate, imaging quality, calcium score-
percentile value, coronary arteries-coronary 
dominance, main vessels and cardiac cavities in all 
patients were evaluated.  Coronary  artery  dominance  
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was determined as follows: Right dominant 
circulation was present if the posterior descending 
artery (PDA) and posterolateral branch (PLB) 
originated from the right coronary artery (RCA). 
There was a left dominant circulation if PDA and 
PLB originated from the left circumflex artery (LCx). 
There was codominance if PDA originated from RCA 
and PLD originated from LCx. The axial images, 
multiplanar reconstruction (MPR), maximum 
intensity projection (MIP) and 3D volume rendering 
(VR) images were examined together and coronary 
artery stenosis, anomalies and variations were 
evaluated. Coronary artery anomalies and variations 
detected in all patients were noted separately from 
other findings. 

Results 

Our study included a total of 700 patients consisting 
of 380 males and 320 females aged between 21 and 75 
years (average age 55 years). No anomaly, variation or 
pathology was observed in the coronary arteries of 
273 of 700 patients (39%). Coronary artery 
dominance was as follows; 67 patients (9.57%) had 
left dominant circulation, 17 patients (2.43%) had 
codominance, and the remaining patients (88%) had 
right dominant circulation. The conus artery 
originated from RCA proximal in 407 patients 
(58.14%) and from right sinus valsalva (RSV) or 
directly from the aorta in the remaining patients 
(41.86%) (Figure 1). Sinoatrial nodal artery was 
observed as the second branch of RCA in 455 

patients (65%).  

The variation of the intermediate artery in the distal 
left main coronary artery (LMCA), between LAD (left 
anterior descending artery) and LCx was observed in 
126 patients (18%) (Figure 2). Myocardial bridging 
was observed in 87 patients (12.43%), and 3 of these 
patients were observed in RCA, 3 of them were 
observed in LCx and the remaining of them were 
observed in LAD (Figure 3). LMCA was not 
observed in 11 patients (1.6%), and LAD and LCx 
were found to be separated from the left sinus 
valsalva (LSV) in these patients (Figure 4). Single 
coronary artery was observed in 2 patients and LMCA 
originated from RCA in these patients (Figure 5). 
LCX originated from the RCA in 3 patients. 

RCA showed an interarterial course between aorta 
and pulmonary artery in 1 patient (Figure 6). 
Coronary artery anomalies and variations found in 
our study are presented in Table 1. 

Some important results that we excluded from the 
study but detected in routine screening were as the 
following: Stenosis leading to occlusion due to 
calcific-noncalcific plaques in coronary arteries were 
remarkable in 197 patients (28.1%). 68 coronary 
artery stents were observed in 44 patients (6.3%), and 
14 of these stents were occluded. 8 of a total of 22 
bypass grafts observed in 10 patients (1.4%) had an 
occluded appearance. The patients with occluded 
stent and graft were referred to cardiology outpatient 
clinic. 

It was observed that 2 patients had anomalous 
pulmonary venous return, 13 patients had atrial septal  

Fig. 1. RCA and conus artery originated directly 
and separately from the RSV in the volumetric CT 
images 

Fig. 2. Intermediate artery originating from 
between LAD and LCx appear in the volumetric 
CT images 
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defect (ASD), 1 patient had tetralogy of fallot, 1 
patient had tricuspid atresia, 1 patient had hypoplastic 
right heart, 1 patient had right aortic arch, and 1 
patient had constrictive pericarditis. 

Discussion  

Catheter angiography is the gold standard in the 
diagnosis of coronary artery diseases. It was observed 

that coronary artery pathology was not detected in 
1/4 of the patients who underwent coronary catheter 
angiography, and there was a need for interventional 
procedures only in 1/3 of the patients with pathology 
(4,5). C-CTA is an effective method in detecting 
coronary artery diseases, variations and anomalies. 
There are studies indicating that c-CTA is superior to 
catheter angiography in the diagnosis of coronary 
artery anomalies.  In a  study  with 1758 patients who  

Fig. 3. Myocardial bridging in the proximal segment of LAD appear in the MPR (a) and volumetric CT (b) images 

Fig. 4. LMCA is not observed in the volumetric CT images (a,b). LAD and LCx originate separately from the LSV  
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underwent c-CTA, coronary artery anomaly was 
detected in 28 patients. When catheter angiography 
was performed in 20 of these patients, anomaly could 

be detected only in 11 of them (6). Similar results 
were also obtained in different studies carried out by 
Komatsu and Shi (7,8).  

Fig. 5. LMCA originated from RCA in a patient with single coronary artery in the axial CT images  

Fig. 6. RCA originating from the RSV and showing interarterial course appears in the reformate CT images 
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Table 1. Coronary artery anomalies and variations detected in our study 

Anomalies and variations Number Percent (%) 

Right dominant circulation 616 88 

Left dominant circulation 67 9.57 

Codominance 17 2.43 

Intermediate artery 126 18 

Myocardial bridging 88 12.43 

Absence of LMCA 11 1.46 

Single coronary artery 2 0.29 

LMCA originates from the RCA 2 0.29 

LCX originating from RCA 3 0.43 

Interarterial course 1 0.14 

 

Coronary artery anomalies are the uncommon 
category of cardiac diseases. Their incidence in the 
community is 1-2% (9). In the largest angiography 
series consisting of 126595 patients, Yamanaka and 
Hobbs reported that the incidence of abnormal 
coronary artery was 1.3% (10). Srinivasan et al. 
evaluated 1495 patients who underwent c-CTA in the 
evaluation of coronary artery disease, and they found 
the incidence of anomaly as 0.8% (11).  

However, the frequency of anomaly increases if it is 
included in coronary artery anomalies in myocardial 
bridging (12). They are detected incidentally since 
they are usually asymptomatic.  

Early diagnosis is important because of their potential 
to cause myocardial ischemia and sudden death. In 
young adults, approximately half of nontraumatic 
sudden deaths are caused by cardiac anomalies. The 
underlying reason in 2/3 of them is the coronary 
artery anomaly (13).  

In our study consisting of 700 patients who 
underwent c-CTA, no anomaly, variation or 
pathology in coronary arteries was observed in 273 
patients (39%), and coronary catheter angiography 
was not needed. The main variations and anomalies 
we detected were coronary artery origin and course 
anomalies, intermediate artery and myocardial 
bridging.  

The length of LMCA (left main coronary artery) is 
between 0.5-2 cm and is divided into two main 
branches: LAD (left anterior descending artery) and 
LCx (left circumflex artery). Ramus intermedius artery 
originating from between LAD and LCx in distal to 
LMCA is one of the most common variations, and its 
incidence was reported up to 33% (14,15). In our 
study, we detected intermediate artery variation in 126 
patients (18%).                                                                                                                                   

We detected myocardial bridging in a total of 87 
patients (12.43%) including RCA (right coronary 
artery) in 3 of them, LCx in 3 of them, and LAD in 

the rest of them. Myocardial bridging is the course of 
coronary arteries within the myocardium. In a study 
carried out with c-CTA, its prevalence in our 
population was reported to be 3.5%. It is most 
commonly observed in LAD. It is usually 
asymptomatic and may be observed with chest pain, 
arrhythmia, infarct or sudden death (16). 

We detected coronary origin anomaly in 17 patients 
(2.4%). While LMCA was not observed in 11 of them 
(1.6%), LAD and LCx originated directly and 
separately from the LSV. LCX originated from the 
RCA in 3 patients. LMCA originated from RCA in 2 
patients with single coronary artery. In single 
coronary artery, the arteries that supply the heart with 
blood originate from a single site. They are rare and 
their incidence is 0.024-0.044% (17).  

RCA had an interarterial progression in 1 patient 
(0.14%). Interarterial coronary artery is localized 
between aorta and pulmonary artery (7,1). It is the 
most serious coronary artery anomaly and is defined 
as malignant, and sudden cardiac death may occur 
(19).  

One of the limitations of our study is that no 
comparison was performed with coronary catheter 
angiography. Furthermore, our study did not include 
healthy individuals, it was carried out on the 
population presenting to the hospital due to any 
symptom.  

Our study supports that c-CTA is an imaging method 
that is used in the diagnosis of coronary artery 
anomalies and variations and provides detailed 
information. The advantages of c-CTA are that it is 
easily applicable and a fast and minimally invasive 
modality. 
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