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ABSTRACT
Objectives: 1. Aims to find out the frequency of coronary artery dominance incidence by the angiographic method. 
2. Association of coronary artery dominance with coronary artery disease through Gensini scoring. Design: 
Retrospective record review. Setting: Single-center, retrospective record review carried out in Sharif Medical and 
Dental College, Lahore, on 300 patients who underwent coronary angiography during 2018-2019. Methods: Patients 
were categorized as right (Rt D), left (Lt D) and co-dominant (Co D) based on the dominance pattern reported on 
coronary angiograms. Results: From a total of 300 patients, 258 (86%) were male and 42 (14%) were female with a 
mean age of 55.59 ± 9.18 years. The majority of the patients had a right dominant coronary artery system 236 (78.7%) 
whereas left and co-dominance were 44 (14.7%) and 20 (6.7%) respectively. When assessed through the Post Hoc 
Tukey test the Gensini scoring in the left dominant patients was observed to be significantly higher 83.64 ± 15.282 as 
compared to the right and co-dominant which were 72.73 ± 24.998 and 73.40 ± 26.589 respectively. Conclusion: The 
right coronary artery dominant pattern is more prevalent in our population as compared to left and co dominancy 
with age and gender have no association. However, the frequency of coronary artery stenosis is much higher in the 
left dominant pattern as observed through the Gensini scoring system.

Keywords: Coronary artery, Right dominance, Left dominance, Coronary angiography, Gensini scoring

INTRODUCTION

The word coronary comes from the Latin word corona, meaning the crown-like distribution of all the arteries around 
the heart [1,2]. In 1904, for the first time Banchi described coronary circulation [3]. 

Knowledge of the anatomy of coronary arteries and their branches is important clinically in the management of cardiac 
diseases and associated complications [4]. The heart is supplied by the right and left coronary arteries which arise from 
anterior and left posterior sinuses of the ascending aorta, respectively. These two arteries form an anastomotic circle 
in the atrioventricular groove which is connected by marginal and interventricular (descending) loops intersecting at 
the apex of the heart. There is insignificant variation in the degree of anastomosis of these vessels [5]. Later on, Het-
tler classified coronary artery dominance as right, left, and co-dominant [3]. When the Posterior Descending Artery 
(PDA) fills from the Right Coronary Artery (RCA), it is called right dominance, which is common in 87%-89% of the 
population. When PDA fills from the Left Coronary Artery (LCA), it is called left dominance, which is prevalent in 
7%-8% population. In co-dominance, PDA fills from both the right and left coronary artery which exists in 4% of the 
population [4,6]. Another dominance pattern is based on the origin of the Sino-Atrial (SA) nodal branch from the right 
or left coronary artery characterizing the coronary dominance [7]. Wide variation exists in coronary artery dominance 
patterns among different populations [1]. Morbidity and mortality rates are much higher because of the increasing 
worldwide incidence of various heart diseases more so in the developed countries [8]. 

Gensini scoring system emphasizes the coronary artery disease severity and the functional importance of the area of 
the lesion [9]. The anatomical knowledge regarding variations will help understand the cardiovascular disease severity 
and its management [4]. Therefore, the present study was designed to see the variance in coronary artery dominance 
pattern and its relation to the disease severity as assessed through Gensini scoring in the local population
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LITERATURE REVIEW

Study Population

It was a retrospective record review conducted on 300 coronary artery angiographies carried out in Sharif Medical 
and Dental College, Lahore (2018-2019). Coronary angiograms were read from adult patients of all age groups from 
both genders having standard indication for Coronary Angiography (CAG). Patient records were de-identified and 
anonymized before analysis.

Exclusion Criteria

Pregnant females and patients with incomplete CAG records were excluded from the study group. 

Patient and Public Involvement

We did not involve the patients in the current study nor did we disseminate the results to the patients.

Operational Definition

Right dominance: When PDA fills from the right coronary artery.

Left dominance: When PDA fills from the left coronary artery.

Co dominance:  When PDA fills from both the right and left coronary artery.

Gensini scoring: It accounts for quantifying angiographic narrowing of coronary arteries along with their location. 

Data Measurement 

All coronary angiographies were done by using a standard procedure through radial or femoral artery [10,11]. The 
coronary angiogram reporting was written and confirmed by interventional cardiologists.

The dominant artery was determined by observing the filling of the posterior descending artery from a left coronary 
artery or right coronary artery. Right dominance was labeled when the right coronary artery filled the PDA and left 
dominance was defined when the PDA was filled up by the left coronary artery. Co dominance was labeled when PDA 
was filled up by both the right and left coronary arteries [12]. 

The location and degree of coronary artery narrowing were evaluated through the Gensini scoring system. In this scor-
ing system 0 indicates no abnormality and stenosis is represented by, 1 (1% to 25%), 2 (26% to 50%), 4 (51% to 75%), 
16 (76% to 99%), and 32 (100% or complete occlusion). Then the score is multiplied by different factors like region 
multiplying factors for coronary segments, according to the functional significance of the coronary artery (Figure 1, 
Table 1) [13].

Figure 1 Collateral factor for gensini scoring
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Table 1 Gensini score calculation

Reopacified and Normal 32 × 0.5 16
Reopacified and 25% or S 32 × 0.5 × 1/4 12
Reopacified and 50% or S 32 × 0.5 × 1/2 8

Reopacified and 75% 32 × 0.5 × 1/4 4
Reopacified and 90% 32 × 0.5 × 1/8 2
Reopacified and 99% 32 × 0.5 × 1/16 1

If 99% receiving collateral 16 × 0.5 0

Statistical Analysis

The collected data were entered into the computer software Statistical Package for Social Sciences (IBM SPSS Ver-
sion 23) and analyzed through it. Mean ± SD (Standard Deviation) is given for quantitative variables. Frequencies and 
percentages are given for qualitative variables. Graphs are presented for both qualitative and quantitative variables. 
Pearson’s Chi-Square test was applied to observe associations between qualitative variables. One-way ANOVA was 
applied to compare the mean between groups. Post-Hoc Tukey test was applied to observe which groups mean differs. 
A p-value of <0.05 was considered statistically significant.

RESULTS

This study included coronary angiograms of 300 patients of which 258 (86%) were male and 42 (14%) were female. 
The mean age of patients was 55.59 ± 9.18 years. The results of coronary artery angiograms showed that 236 (78.7%) 
were right dominant, 44 (14.7%) were left dominant and 20 (6.7%) were co-dominant. In the males, right dominance 
was found in 199 (77%), left dominance was observed in 40 (15.5%) and codominance was observed in 19 (0.07%) 
out of 258 patients. In the females 37 (88%) were right dominant, 4 (0.09%) were left and 1 (0.02%) was co-dominant 
out of a total of 42 patients (Chart 1). Pearson chi-square test showed no association between gender and dominance of 
coronary artery. The mean Gensini score of 300 patients was 74.38 ± 24.18. The mean Gensini scoring in right domi-
nant patients was found to be 72.73 ± 24.998 and in co-dominant patients was 73.40 ± 26.589 (Chart 2). However, the 
Gensini scoring in left dominant patients was much higher and was observed to be 83.64 ± 15.282. Analysis of Vari-
ance (ANOVA) showed that there is a significant association between Gensini scoring and coronary dominance (Table 
2). We applied the Post Hoc Tukey test that showed coronary artery stenosis is significantly higher in the left dominant 
coronary artery system as compared to the right and co-dominant groups (p-value 0.006) (Table 3).

 
Chart 1 Right, left, and codominance of coronary artery in male and female patients
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Chart 2 Mean Gensini Scoring in right, left, and co-dominant patients

Table 2 ANOVA between groups and within groups of mean Gensini Scoring in right, left, and co-dominant patients

Gensini Scoring Sum of Squares df Mean Square F Sig.
Between Groups 4429.273 2 2214.636 3.862 0.022
Within Groups 170325.2 297 573.485

Total 174754.4 299

Table 3 Post Hoc Tukey test showing coronary artery stenosis is significantly higher in the left dominant coronary artery 
system as compared to the right and co-dominant groups

Dominant Artery Dominant Artery Mean Difference Std. Error Sig.
Right Dominant Left Dominant -10.903* 3.932 0.006
Right Dominant Co Dominant -0.667 5.577 0.905
Left Dominant Co Dominant 10.236 6.458 0.114

*: Statistically significant

DISCUSSION

The dominance pattern of the coronary artery of the heart has vital clinical significance. Coronary circulation is de-
fined as Rt D, Lt D, and Co D based on filling of the posterior descending artery using coronary artery angiogram. 
Cardiovascular outcomes are associated with coronary artery dominance [14]. In the current study, we found that Lt D 
was associated with the severity of coronary artery disease as indicated by the Gensini scoring. 

In the current study, the right dominance was observed to be 78.7%, left dominance 14.7% and 6.7% were co-domi-
nant. Our results were comparable to previous studies carried by Ersin, et al. [13].

No significant difference was in dominance pattern was found with the gender. Our results were from the study carried 
out by Fazlul Aziz Main, et al. [15]. The Gensini scoring system is a quick and easy tool to quantify the severity of cor-
onary artery disease in clinical settings. Therefore, we used this scoring system to further investigate the association 
between coronary dominance and CAD. In the present study, the total Gensini score of Lt D patient was significantly 
higher than a patient with Rt D and Co D. Although in our study the right dominant circulation was 78.7% coronary 
artery disease was more severe in the left dominant group. There was no difference between co-dominant and right 
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dominant when compared with coronary artery disease. Our study correlates with the previous study carried out by 
Fazlul, et al., and Erens, et al. [15,16].

CONCLUSION

The current study showed that the incidence of right coronary artery dominance is higher in our population and pa-
tients with left coronary artery dominance had a significantly higher proportion of coronary artery disease than patients 
with Rt and Co D groups. No significant association of coronary artery dominance was observed with age and gender.

In the future, this study can be improved by increasing the number of patients from different medical centers and 
taking a detailed examination and investigations, and correlating with the coronary artery angiograms. These results 
will help us in determining the risk factors and severity of coronary artery diseases prevalent in our part of the world.

Limitations

This study has some limitations as it was conducted in a single center with a relatively smaller number of patients and 
most of them were males. Also, the study conducted was a retrospective record review with no data of medical history 
and investigations. 
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