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Abstract:

Background: As cardiac dominance pattern varies in different populations. Dominance pattern of the heart has
got important clinical significance. Since there are few studies available to determine coronary artery
dominance in Western India so keeping this in view present study was done to determine coronary artery
dominance in Western India.

Material and methods:Descriptive type of observational study was conducted in the Department of Anatomy
R.N.T. Medical College, Udaipur (Rajasthan). 60 formalin fixed human cadaveric hearts following inclusion
and exclusion criteria were dissected according to the protocol described in the Cunningham’s manual and the
variations in the dominance pattern on the basis of origin of posterior interventricular artery were noted and
classified.

Result: It was found that out of total heart specimens 88.33%, 6.67% and 5% heart specimens showed right
dominance, left dominance and co-dominance respectively.

Conclusion: Considering high risk of mortality in left cardiac/coronary dominance and co-dominance pattern,
more prevalence of myocardial infarction in left coronary dominance and poor prognosis of left coronary
dominance, the present study would be helpful to the cardiologists, radiologists and surgeons of western India.
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l. INTRODUCTION

The word ‘dominant’ is used for the coronary artery giving off the posterior interventricular artery. In
the ‘right dominance’ pattern the right coronary artery gives the posterior interventricular artery (67%) and
supplies left ventricle. In 15% of hearts, the circumflex artery which is a branch of left coronary artery gives the
posterior interventricular artery (left dominance). In these cases the right coronary artery is small and does not
supply the left ventricle®. In approximately 18% of people both Right coronary artery and Circumflex artery
give rise to branches in or near the posterior inter ventricular groove. This pattern is called ‘co-dominance’
pattern or ‘balanced type’ pattern'.As cardiac dominance pattern varies in different populations. Dominance
pattern of the heart has got important clinical significance. As minority of population are having ‘left coronary
dominance’ and people who are having left coronary dominance are likely to be affected by coronary artery
diseases, because the entire left ventricle and ventricular septum are under control of left coronary artery, and
obstruction of left coronary artery may produce output failure of systemic circulation®.It plays an important role
in coronary artery bypass grafting. Coronary dominance determination is through cardiac catheterization which
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includes insertion of a catheter into the ostium of the right and left main coronary arteries and injection of
radiocontrast dye to visualize coronary arteries. In coronary artery bypass grafting (CABG), detail knowledge
of specific coronary artery anatomy is important; this is because the surgeon must identify which vessel is
competent to receive venous graft. During occlusion of the right or left coronary artery in that case the posterior
descending artery may be the choice.There have been a large number of studies conducted to determine the
significance of cardiac dominance on patient outcome and pathology and according to them left coronary
dominance is believed to be associated with worse prognosis for patients with acute coronary syndrome and
stable coronary artery disease®. According to previous studies the increased risk seems to correlate with left
heart dominant circulation, but more research has to be done to determine if different strategies need to be
implemented to ensure better outcomes. Since there are few studies available to determine coronary artery
dominance in Western India so considering high risk of mortality in left cardiac/coronary dominance and co-
dominance pattern, more prevalence of myocardial infarction in left coronary dominance and poor prognosis of
left coronary dominance so keeping this in view present study was done to determine coronary artery dominance
in Western India. Thus Present study was conducted to study the coronary artery dominance patterns and its
clinical significance.

. MATERIAL AND METHODS
Descriptive type of Observational study was conducted in the Department of Anatomy R.N.T. Medical
College, Udaipur (Rajasthan). 60 adult cadaveric human hearts (convenient sampling method) were collected as
study material from the cadavers in the dissection hall of Anatomy department.
Study type and design:Descriptive type of observational study

Study location:Department of Anatomy R.N.T. Medical College, Udaipur (Rajasthan).
Sample size: 60 adult cadaveric human hearts
Study duration: November 2019 to October 2020

Inclusion and exclusion criteria: Adult human cadaveric hearts of both sexes deceased due to natural causes
with no visible external pathology were included whereas cadavers with putrefied heart and heart with any
history of bypass surgery were excluded.

Plan of action: After getting approval from institutional ethical committee (letter no. RNT/Stat./IEC/2019/125
dated 21.10.2019) all 60 heart specimens were dissected according to the protocol described in the
Cunningham’s manual and the variations in the dominance pattern on the basis of origin of posterior
interventricular artery were noted and classified®. Accordingly, desired data of each and every heart specimen
was taken and recorded on separate sheet of prescribed Proforma.

Statistical analysis: Data as such collected and thereafter consolidated in Microsoft Excel sheet to prepare
master chart enabling to attain statistical analysis for achieving the purpose of the study. All nominal variables
presented as counts and expressed as proportions (%) to facilitate comparisons. Comparison between two
proportions was done by using ‘Z test for difference of two proportions’. P-value less than 0.05 was taken as
significant. Medcalc 16.4 version software was used for all statistical calculations.
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Photograph-1: Human cadaveric hearts

1. RESULTS
Table-1: Origin of posterior interventricular artery
Post interventricular artery No. %
RCA 53 88.33
LCA 4 6.67
LCA & RCA 3 5.00
Total 60 100.00

Graph-1: Origin of posterior interventricular artery

88.33

ORCA BLCA BLCA&RCA

Table-2: Distribution of heart specimens according to type of variations in Dominance
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Type of variations in Dominance No. %
Right dominance 53 88.33
Left dominance 4 6.67
Co- dominance 3 5.00
Total 60 100.00

Table no. 1 shows that out of total studied heart specimens posterior interventricular artery arose from
right coronary artery, left coronary artery and both right and left coronary artery in 88.33%, 6.67% and 5%
hearts respectively.(graph:1)

Table no. 2 reveals that in the present study 88.33%, 6.67% and 5% heart specimens showed right
dominance, left dominance and co-dominance respectively.(graph:2)

@ (b)
Photograph :2 (a) showing co-dominance pattern ( b) showing left -dominance pattern

V. DISCUSSION
Table-3: Comparison of coronary dominance pattern with previous studies

Right dominance (in %) | Left dominance (in %) | Co-dominance (in %)

Authors Nl |z P % |z e | % z hle

value* * *
Nerantzis et al. (1980)° 300 | 88.00 | 0.146 | 0.884 12.00 | 0.974 | 0.330 | - - -
Kalpana Ret al.(2003)° 100 | 89.00 | 0.129 | 0.898 11.00 | 0.630 | 0.529 | - - -
Ortale JR et al. (2004)’ 40 62.50 | 2.808 | 0.005 1250 | 0.641 | 0.521 | 25.00 2.610 | 0.009
Abdellah et al. (2009)® 429 | 77.00 | 1.830 | 0.083 8.00 0.103 | 0.918 | 15.00 1.905 | 0.057
Kosar et al. (2009)° 700 | 76.00 | 2.017 | 0.044 9.10 0.398 | 0.391 | 14.80 1.904 | 0.057
Das H et al. (2010)* 70 70.00 | 2.320 | 0.020 1857 | 1.745 | 0.081 | 11.43 0.997 | 0.319
Fazliogullari et al.(2010)" 50 42.00 | 4952 | <0.001 | 14.00 | 0.957 | 0.339 | 44.00 4.632
Bhimali S et al. (2011)*? 60 60.00 | 3.336 | <0.001 | 23.33 | 2.300 | 0.021 | 16.66 1.761 | 0.078
Fazlul Aziz Main et al. (2011)"® 200 | 60.50 | 3.862 | <0.001 | 19.50 | 2.148 | 0.032 | 23.30 2.977 | 0.003
Reddy V et al. (2013)* 80 86.25 | 0.004 | 0.997 1125 | 0.630 | 0.529 | 2.50 0.329 | 0.742
Vinitha G et al. (2015)* 50 62.00 | 3.011 | 0.003 22.00 | 2.054 | 0.040 | 16.00 1596 | 0.111
Gohain Net al. (2015)*® 90 64.44 | 3.078 | 0.002 2445 | 2598 | 0.009 | 11.11 1.007 | 0.314
Damor B et al. (2015)" 60 90.00 | 0.001 | 1.000 10.00 | 0.330 | 0.742 | - - -
Pal M et al. (2016) *® 70 70.00 | 2.320 | 0.020 22.00 | 2.198 | 0.028 | 8.00 0.332 | 0.740
Priyadharshini S et al. (2016)"° 50 84.00 | 0.380 | 0.704 8.00 0.101 | 0.919 | 8.00 0.250 | 0.803
Ravi V et al. (2017)%® 30 83.00 | 0.371 | 0.711 13.30 | 0.649 | 0.516 | 3.30 0.174 | 0.862
Singh V et al. (2019)* 100 | 83.00 | 0.629 | 0.530 1400 | 1.091 | 0.275 | 3.00 0.153 | 0.879

DOI: 10.9790/0853-2206042731 www.iosrjournals.org 30 | Page



Study of coronary artery dominance patterns in Western India — A cadaveric study

| Present study (2020) |60 | 8833 |- | - | 667 |- | - 500 |- | - |

*Z test for difference of two proportions

Table no. 4 reveals that when statistical analysis of pattern of coronary dominance was done in the
form of Z test and p-value and compared with previous studies it was found that this finding of our study was
commensurate with the findings of Nerantzis et al. (1980)°, Kalpana R et al. (2003)%, Abdellah et al. (2009)°,
Reddy V et al. (2013)*, Damor B et al. (2015)*®, Priyadarshini S et al. (2016)*®, Ravi V et al. (2017)** and Singh
V et al. (2019)"whereas in the studies of Ortale JR et al. (2004)", Kosar et al. (2009)°, Das H et al. (2010)™,
Fazliogullari et al. (2010)™, Bhimali S et al. (2011)", Fazlul Aziz Main et al. (2011)"3, Vinitha G et al. (2015)"
Gohain Net al. (2015)* Pal M et al. (2016)*®they found significantly different p-values when z test was applied.

V. CONCLUSION
In the present study 88.33%, 6.67% and 5% heart specimens showed right dominance, left dominance
and co-dominance respectively.Considering high risk of mortality in left cardiac/coronary dominance and co-
dominance pattern, more prevalence of myocardial infarction in left coronary dominance and poor prognosis of
left coronary dominance, the present study would be helpful to the cardiologists, radiologists and surgeons of
western India.
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