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PATTERNS OF CORONARY DOMINANCE IN PATIENTS 

UNDERGOING CORONARY ANGIOGRAPHY

ABSTRACT

1* 2 1Khatun S , Nepal R , Yadav RK

Introduc�on

Right and le� coronary arteries supply the heart. The 
dominant vessel supplies posterior descending artery and at 
least one posterolateral branch to inferior surface of heart. 
The coronary circula�on can be: right dominant, le� 
dominant and co-dominant.

Objec�ve

The aim of this study was to determine the different 
pa�erns of coronary artery dominance in pa�ents with 
coronary artery disease.

Methodology

A descrip�ve cross-sec�onal study was conducted in 
pa�ents undergoing coronary angiography in cathlab of 
Nobel Medical College and Teaching Hospital, Biratnagar, 
Nepal. The coronary angiography was taken from all 
standard views. For assessing the le� dominance, le� anterior 
oblique cranial view was specially focused.

Result

There were 72.9% right dominant, 22.2% le� dominant and 
4.9% co-dominant cases. Both sexes had similar pa�erns of 
coronary dominance (73.8% RD, 22.2% LD and 4.0% CD 
among males whereas, 71.4% RD, 22.1% LD and 6.5% CD 
among females) as that in total study popula�on. The 
highest number of pa�ents was found in 60 to 69 years of 
age group. More number of pa�ents had le� dominance in 
less than 50 years age group than in 50 years and above 
group. There were no significant differences in pa�ern of 
coronary dominance with age groups.

Conclusion

The most prevalent type of coronary artery dominance is 
r ight  dominant  fo l lowed by  le� dominant  and 
co-dominant.
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INTRODUCTION

The heart is supplied by right and le� coronary arteries 

arising from the ascending aorta. The right coronary artery 

(RCA), arises from anterior aor�c sinus of ascending aorta 

and the le� coronary artery (LCA) arises from the le� 

posterior aor�c sinus. The  RCA proceeds along the right side 

of the coronary sulcus and on reaching the diaphragma�c 

surface of heart it gives rise to posterior descending artery 

(PDA) in majority of the hearts. The LCA divides into anterior 

interventricular artery, which proceeds inferiorly through 

anterior interventricular sulcus, and le� circumflex artery 

(LCx) which is directed to le� part of the coronary sulcus and 

reaches to posterior aspect of the heart. On the basis of 

branches given by these arteries in posterior aspect of the 

ventricles of the heart, the coronary circula�on can be 

divided into right dominant (RD), le� dominant (LD) and co-

dominant (CD). When the posterior descending artery and 

at least one posterolateral branches are supplied by right 

coronary artery it is called RD. When they are supplied by 

circumflex branch of le� coronary artery, it is termed as LD 

which is the less balanced type of circula�on. When PDA 

arises from RCA and posterolateral branches from LCx, it is 
1called Co-dominant or balanced type of circula�on.

Coronary artery disease (CAD) has been one of the major 

causes of death in developed countries. But recently, deaths 

by CAD are in declining phase in those countries due to 

awareness, advanced technologies and effec�ve control by 

popula�on based strategies of preven�on. However, its 

incidence is increasing in developing countries rapidly due 
2 to less healthy life styles, industrializa�on and urbaniza�on.

In context of Nepal, the incidence of Myocardial Infarc�on 

(MI) started increasing rapidly in 1950s and six�es. Although 

the data of incidence and prevalence of CAD is not available 

in na�onal level, the hospital based data of Nepal show 40 

fold rise in Acute Myocardial Infarc�on (AMI) in the last 30 
3  3-7years. Very few studies  on anatomy of coronary circula�on 

have been done in Nepal focusing on popula�on of 

Kathmandu and hardly any similar study has been done in 

eastern region of Nepal. Knowledge regarding varia�on in 

anatomy of coronary artery and its pathology is important in 

reaching a diagnosis, planning treatment and improving 

prognosis of coronary artery diseases. 

The aim of this study was to determine the different pa�erns 

of coronary artery dominance in pa�ents with coronary 

artery disease presen�ng to the cathlab of a ter�ary care 

hospital in eastern region of Nepal.

METHODOLOGY

A descrip�ve cross-sec�onal study was conducted in pa�ents 

with coronary artery disease undergoing coronary angiography 

in Cathlab of Nobel Medical College and Teaching Hospital in 

Biratnagar, Nepal. The study period was from May, 2017 to 

December, 2018. The ethical approval (ref. no. 61/2017) was 

taken from IRC-NMCTH of Nobel Medical College. The subjects 

included pa�ents above the age of 18 years indicated for 

coronary angiography. The pa�ents showing en�re proximal 

occlusion and pa�ents with congenital anomalies were 

excluded from study group. A wri�en consent was taken 

from the study group a�er providing them the informa�on 

regarding the study.

Sample size was calculated using the standard formula for 

es�ma�ng popula�on propor�on for cross-sec�onal study. 

With 95% level of confidence, 5% prevalence of coronary 

artery disease as observed in another study performed in 
3 Nepal and 5 taken as absolute margin of error, the sample 

size derived was 72.99. However, the study was conducted 

in 203 pa�ents.

The sampling method followed was convenient sampling 

method. The coronary angiography was taken from all 

standard views. The RCA or LCx was iden�fied as dominant if 

its branches supplied PDA and at least one posterolateral 

branch to the inferior surface of the heart. They were 

recorded as RD and LD, respec�vely. When PDA was supplied 

from RCA and posterolateral branches from LCx, it was recorded 
1as CD.  For assessing the le� dominance, le� anterior 

oblique cranial view was specially focused. The pa�ern of 

coronary artery dominance, age and sex of the pa�ents 

were recorded on proforma. The pa�ents were divided into 

5 age groups, less than 40 years, 40 to 49 years, 50 to 59 

years, 60 to 69 years and 70 years and above to derive the 

frequencies of different coronary dominance pa�erns in 

each group.

The data analysis was done with sta�s�cal package for social 

sciences (SPSS) 16 so�ware. The descrip�ve analysis of data 

was done to derive frequencies, percentages, mean and 

standard devia�on.

RESULT

In this study, there were 203 pa�ents aged 18 and above 
years consis�ng 126 (62.07%) male and 77 (37.93%) female. 
The age range of the study group was 30 to 94 with mean of 
58.99 (±11.61). 

Table 1: Coronary Dominance in both sexes and total 
popula�on

There were 148 (72.9%) cases with RD, 45 (22.2%) with LD 
and 10(4.9%) with CD. Both sexes had similar pa�ern. 
Among the males, 93 (73.8%) had RD, 28 (22.2%) had LD and 
5 (4.0%) had CD. Whereas among the females, 55 (71.4%) 
had RD, 17 (22.1%) had LD and 5 (6.5%) had CD.
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Table 2: Age-wise distribu�on of coronary dominance.

Figure 1: Bar diagram showing age groups of study popula�on

There were 8 (3.96%) pa�ents in less than 40 years of age 
group, 32 (15.84%) in 40 to 49 years of age group, 54 (26.73%) 
in 50 to 59 years of age group, 63 (30.69%) in 60 to 69 years 
of age group and 46 (30.69%) pa�ents in 70 and above years 
of age group. The highest number of pa�ents was found in 
60 to 69 years of age group, followed by 50 to 59 years of age 
group and 70 years and above group. However, compara�vely 
more number of pa�ents had LD in less than 50 years of age 
group in comparison to 50 and above years of age group. 
There were no significant differences in pa�ern of coronary 
dominance with age groups (p=0.094) as shown in Table 2.

Figure 2: Angiogram showing Right Coronary Artery in Right 
Coronary Dominant Pa�ern. RCA – Right Coronary Artery, 
PDA – Posterior Descending Artery, PLV – Posterior Le� 
Ventricular Artery.

Figure 3: Angiogram showing Le� Coronary Artery in Le� 
Coronary Dominant Pa�ern. LCx–Le� Circumflex Artery, 
PDA–Posterior Descending Artery, LAD – Le� Anterior 
Descending Artery.

Figure 4: Angiogram showing Right Coronary Artery in Co-
dominant Pa�ern. RCA–Right Coronary Artery, PDA– 
Posterior Descending Artery.
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Figure 5: Angiogram showing Le� Coronary Artery in 
Co-dominant Pa�ern. LCx - Le� Circumflex Artery, LAD - Le� 
Anterior Descending Artery, PDA – Posterior Descending 
Artery, PLV - Posterior Le� Ventricular Artery (Posterolateral 
Branch) 
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DISCUSSION

The present study reports the pa�ern of coronary artery 

dominance in 203 pa�ents aged 18 and above years with 

coronary artery disease in a ter�ary care hospital in eastern 

region of Nepal. The dominance pa�ern was found to be 

similar in both sexes and all age groups (i.e. highest number 

of RD followed by LD and least number of CD). 

In this study, it was observed that 72.9% of study group had 

RD, 22.2% had LD and 4.9% had CD. In some studies performed 
4,5in Nepal, the pa�ern was similar.  In a study by Karna AK, RD 

4 was found in 85.5%, LD in 10.0% and CD in 4.5% cases. In 

another study by Nepal R, there were 83.0% RD, 10.0% LD 
5and 7.0% CD pa�ents.  However, in other studies performed 

6,7 in Nepal, more CD cases than LD were evident. A cadaveric 

study by Pradhan A revealed 85% RD, 5% LD and 10% CD 
6subjects.  In another study done in Gangalal Hospital in 

Kathmandu, 57% subjects had RD, 17%  had LD and 26% had 
7CD.  In these studies, the percentage of LD was found to be 

lesser than in present study.

In a study by Aziz F, there was 60.5% RD, 19.5% LD and 20.0% 

CD, in which compara�vely more percentage of LD was 
8  evident similar to our study. In a cadaveric study performed 

in Assam, the result exhibited similar finding with 70.00% 
9 RD, 18.57% LD and 11.43% CD. Similarly, in another study 

done in Pakistan, there was 60.45% RD, 15.00% LD and 
10 24.50% CD.  This result was consistent to the findings of 

Aziz F where CD cases were more than LD. The balanced type 

or CD circula�on has been associated with less risk of 
8coronary heart disease.

In contrast to our study, rela�vely fewer LD cases than ours 

were found in studies conducted in other countries by many 

other researchers like Fakhir HA, Khan MN, Prafulla D, 

Jaishree H, Goldberg A, Abdellah AA, Knaapen M and 
11-18Veltman CE.  In Fakhir's study, there were 76.4% RD, 

1112.6% LD and 10% CD.  In the study by Khan MN, 84.9% of 
12pa�ents had RD, 11.3% had LD and 3.8% had CD.  In another 

13study, 88% were RD, 10% were LD and 2% were CD.  In 

another cadaveric study, the finding was 83% RD, 14.5% LD 
14and 2.5% CD.   In a study conducted in Sudan, 77% of RD, 8% 

16 of LD and 15% of CD were observed. In Knaapen's study, 

there were 81.2% RD pa�ents, 9.1% LD pa�ents and 9.7% CD 

pa�ents and there was decrease in the prevalence of LD and 
17CD with increasing age among the study group.  In another 

study by Veltman, there were 88.14% RD, 9.19% LD and 
18 2.66% CD.  In these studies, the percentages of RD was close 

to 80%, LD was near to 10% and CD or balanced types were 

less than 10%.

Many researchers have suggested the rela�on of LD with 

coronary diseases and associa�on of CD with less risk of 
4,15,18,19coronary heart diseases.  In a study, 68.8% of LD 

popula�on had abnormal ECG and 42.2% of RD had abnormal 

4ECG.  In another study, associa�on between presence of LD 

and increased mortality among coronary artery disease 
15pa�ents was observed.   The coronary dominance has a 

role in rela�ve contribu�on of the different coronary vessels 

to the total le� ventricular blood flow. In another study 

conducted in Netherland, LD was iden�fied as predictor for 

myocardial infarc�on and mortality. There was significantly 

increased risk of 30 days mortality and re infarc�on post ST 

segment eleva�on Myocardial Infarc�on (STEMI) sugges�ng 
18nega�ve role of LD on prognosis of coronary artery disease.  

In a study, the dominance was classified into 2 groups. 

Among total pa�ents, 9.8% had LD and 90.2% were in non-

LD group. More severe calcifica�ons, more bifurca�on 

lesions and more target vessel related Myocardial Infarc�on 

(MI) were observed in LD pa�ents. Similarly, higher 
19incidence of pre-procedural MI was also observed.  In 

contrast, a study done in Northern Chinese popula�on revealed 

significantly higher propor�on of serious coronary stenosis 

among pa�ents with RD than among pa�ents with LD and 

CD. The study suggested associa�on of RD with the severity 
20of CAD.   The present study, however, did not aim to assess 

the rela�on between coronary dominance and severity and 

outcome of coronary heart diseases. Nevertheless, in this 

study, increased number of pa�ents with LD in younger age 

groups could suggest the rela�on of LD with early onset of 

coronary arterial disease symptoms. There were 37.5%, 

34.4% and 27.8% LD pa�ents in less than 40 years, 40 to 49 

years and 50 to 59 years of age groups, respec�vely, 

whereas only 15.9% and 13.0% in 60 to 69 years and above 

70 years of age groups, respec�vely.  In the other hand, 

increased number of RD pa�ents was found in 50 years and 

above age groups than in age groups below 50 years. 

CONCLUSION

The most prevalent type of coronary artery dominance is 
RD. LD is less common and CD is the least prevalent. This study 
demonstrates that the pa�erns of coronary dominance in 
popula�on of eastern Nepal is similar to various studies 
carried out at na�onal and interna�onal level. However, few 
studies performed in Kathmandu contrast from the current 
findings which suggests that more studies are required to 
acquire popula�on based pa�erns. The increased number 
of LD pa�ern in younger popula�on is also to be noted, but 
future researches should be able to iden�fy such element as 
a risk factor for early onset of CAD.  

LIMITATIONS OF THE STUDY
This study was conducted in small number of pa�ents for a 
period of one year using conven�onal angiographic method. 
The findings can be more useful if similar researches are 
conducted in larger popula�on with modern techniques 
that show be�er views of the vessels. The study could also 
not predict the actual associa�on of a par�cular type of 
dominance with occurrence and risks of coronary heart 
diseases.
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RECOMMENDATIONS

The future studies can be done in larger number of popula�on 
to associate a par�cular type of coronary supply pa�ern 
with the occurrence of heart diseases. Similar studies 
should be carried out in different regions and groups 
considering the varia�on of pa�ern of coronary dominance 
depending on geography, ethnicity and race. Similar kind of 
studies can be conducted using different methods.
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