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Abstract: The cardiovascular system is the first organ system of an embryo to reach a functional state.
 
The 

heart is supplied by the right and left coronary arteries which arise from the ascending aorta. The artery giving 

off the posterior interventricular branch is defined as the dominant artery.  Materials and method: Thirty fetal 

hearts ranging from gestational age of 17 wks to 40 wks are studied. Results and observation: Right dominance 

in 70%, left dominance in 20% and co dominant in 10%. Myocardial bridges are also a common finding in the 

course of the arteries. Conclusion: This study provides potentially useful information for the preoperative 

evaluation of the newborn.   

Keywords: coronary artery, fetal hearts, dominance, co dominant or balanced, myocardial bridges. 

 

I. Introduction 
The cardiovascular system is the first major system to function in the embtyo. The primordial heart and 

vascular system appear in the middle of the third week.
1
The normal coronary vasculature of the embryonic 

human heart begins as a group of epi-cardial blood islands, endothelium-lined cysts filled with nucleated 

erythrocytes, in the apical interventricular sulcus. Coronary artery arises normally only from the juxtapulmonary 

aortic sinuses.
2 

The right and left coronary arteries arise from the ascending aorta. The right coronary artery gives off 

the conus artery as its first branch. The right marginal artery is long enough to reach the apex in most hearts. As 

the right coronary approaches the crux of the heart, it normally produces one to three posterior interventricular 

branches (occasionally there are none). One, of them lies in the interventricular groove as the posterior 

interventricular artery. The left coronary divides into two or three main branches. The anterior interventricular 

artery is commonly described as the continuation of left coronary artery. The left diagonal artery reach the 

rounded (obtuse) left border. The circumflex artery, comparable to the anterior interventricular artery in calibre, 

curves left in the atrioventricular groove, continuing round the left cardiac border into the posterior part of the 

groove and ending left of the crux in most hearts, but sometimes continuing as a posterior interventricular 

artery.
3
The artery giving off the posterior interventricular branch is defined as the dominant artery. In a balanced 

circulation, branches of both arteries run in or near the posterior interventricular groove.
4 

The dominant artery is 

usually the right in 67% of the population. In approximately 15% of hearts the left coronary artery is dominant 

in that the posterior interventricular artery is a branch of the circumflex artery. There is co-dominance in 

approximately 18% of people, in which branches of both the right and left coronary artery reach the crux of the 

heart and give rise to branches that course in or near the posterior interventricular groove.
5 

Anastomoses 

betwesen right and left coronary arteries are abundant during fetal life, but are much reduced by the end of the 

first year of life.
3
  

The situation of coronary arteries is usually subepicardial, but can delve into the myocardium and then 

reappear on the surface of the heart. Thus the bundle of myocardial fibre which overlaps one segment of 

coronary artery is defined the myocardial bridge.
6 

Knowledge of the normal and variant anatomy and anomalies of coronary circulation is an increasingly 

vital component in the management of congenital and acquired heart diseases. Congential, inflammatory, 

metabolic and degenerative diseases may involve the coronary circulation and increasingly complex cardiac 

surgical repairs demand enhanced understanding of the basic anatomy to improve the operative outcomes.
7 

 

II. Materials And Method 
Thirty fetuses of gestational age of 17 weeks to 40 weeks are collected from the department of 

Obstetrics and Gynaecology,RIMS. Prior to collection of fetuses permission is sought from the Institutional 

Ethics Committee. The fetuses are categorised into 4 groups randomly depending on their gestational age as 

group 1, group 2, group 3 and group 4 ranging from 17 weeks to 22 weeks, 23 weeks to 28 weeks, 29 weeks to 

34 weeks and 35 weeks to 40 weeks of gestation respectively (Fig 1). The fetuses are then fixed in 10% 

formalin. The thorax is opened to remove the heart. Gross anatomy of the heart is studied and the coronary 

arteries are traced to their termination. Photographs of relevant areas are taken.  
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III. Results And Observation 
In group 1, right dominance is observed in 2 specimens and co-dominance in 1 specimen. In group 2, 

right dominance is seen in 2 specimens and 3 specimens show left dominance. In group 3, right dominance is 

seen in 8 specimens, 2 specimens shows left dominance and 1 shows co-dominance. In group 4, right 

dominance is seen in 9 specimens, 1 specimen shows left dominance and 1 shows co-dominance. Out of the 

total 30 fetal heart specimens right dominance is observed in 21, left dominance in 6 and co-dominance in 3 of 

the specimens (Fig 2, Fig 3, Fig 4).   

The site of the termination of right coronary artery is also taken into consideration and it is observed 

that the artery terminates at the right acute border in 16.6% (5 no.), between the right border and crux in 3.3% (1 

no.), at the crux in 13.3% (4 no.), between the crux and left obtuse border in43.3% (13 no.) and at the left obtuse 

border in 23.3% (7 no.). 

Myocardial bridge is also a very common observation in many of the fetal hearts in the present study 

(Fig 5). It is seen in 36.6% (11 no.) of the heart specimen. 

 

IV. Discussion 
The present study observes 70%, 20% and 10% respectively of right dominance, left dominance and 

co-dominance in the fetal heart specimens. It is also observed that the right coronary artery crosses crux of the 

heart and lie near or at the obtuse border in 66.6% of the study sample. 

 In a study done by Kandregula J et al it was seen that the percentage incidence of dominance based on 

the origin of posterior interventricular branch in a sample of aborted fetuses  were 56%, 38% and 6% 

respectively for right, left and balanced dominance.
8
 In their findings left dominancy was reported higher as 

compared to the present study. This is the only available study done on fetuses regarding cardiac dominancy, 

other studies are done on adults.   

Right coronary dominancy was found to be the most frequently observed in studies conducted by most 

of the authors. Shukri IG et al reported that 65% was right dominant circulation, 27% mixed circulation and 8% 

were left dominant circulation.
9
 In a study done by Kalpana R, the Right coronary artery was the dominant 

artery in 89% and the Left in 11% of the specimens.
7
 Fazliogullari Z et al reported that coronary dominance of 

all hearts were 42%, 14% and 44% respectively of right dominance, left dominance and equal dominance.
10

 

They reported a higher incidence of equal dominance as compared to the present study. In an Assamese 

population, Das H et al reported 70% were right dominant, 18.5% and 11.43% were left dominant and co-

dominant respectively.
11

 The findings of Das H et al are closer to the findings of present study. Reddy VJ et al 

reported that in a South Indian population right dominance was 86.25%, left dominance was 11.26% and co-

dominant was 2.5%.
19 

The overall prevalence of the myocardial bridging was found to be 70% in the study sample of 

Swaroop N et al. They reported that myocardial bridges were distributed more over left coronary artery in right 

dominant hearts. The anatomical relation of the myocardial fibres in those with long and deep myocardial 

bridges can distort the coronary artery that can be identified angiographically. The possibility of bridges should 

be borne in mind in individuals with ischemia but no evidence of coronary atherosclerosis.
12 

The possible clinical implications of myocardial bridging may vary from protection against 

atherosclerosis to systolic vessel compression and resultant myocardial ischaemia as reported by Loukas M et al. 

The coronary dominance of all of the hearts in their study was as follows: 55% were right dominant, 33% left 

dominant and 12% codominant; 66.6% of the hearts with bridges were left dominant.
13

  

Myocardial bridging has been associated with angina, myocardial infarction, and sudden death. 

Ironically, the bridged segment is rarely affected by atherosclerosis and can easily go unrecognised on cine 

arteriography as what otherwise appears to be a normal coronary artery.
14 

Kura GG et al also reported a case of myocardial bridge in the branches of left coronary artery, which 

showed a trifurcation of anterior interventricular, left circumflex and median artery.
15 

Abuchaim DCS et al also reported 72%, 20% and 8% of right dominant, left dominant and codominant 

respectively. He also reported that no anastomosis were present between the two coronary system in their study 

sample.
16 

In patients referred for Computed tomography coronary angiography a left dominant coronary artery 

system was identified as a significant risk factor for myocardial infarction and death. Particularly in the 

subgroup of patients with significant coronary artery disease on computed tomography coronary angiography, 

those patients with a left dominant coronary artery system had a strongly increased risk of events compared with 

patients with a right dominant coronary artery system. Therefore, the potential indication for intensive treatment 

could be more prominent in patients with a left dominant coronary artery system.
17 
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V. Conclusion 
The present study concludes that in fetuses of Manipuri origin which is ethnically and racially different 

from the mainland Indians, in the majority of the heart i.e in 70% of the sample the right coronary artery is the 

dominant artery. However further studies are suggested in a larger study sample and the association of 

myocardial bridges in the course of coronary artery. This study will be of value to surgeons while undergoing 

coronary intervention in the newborn.  

 

Photograph 

CODOMINANCE

29-34 

wks

35-40 

wks

RIGHT

17-22 

wks

23-28 

wks

LEFT

 
Fig 1: specimens of fetal heart arranged according to gestational age 
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Fig 2: Diaphragmatic surface of  heart 

showing right dominance
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Fig 3: Left dominance 
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                                                            Fig 4: Balance pattern  

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

                                                   Fig 5: Myocardial bridge in the course of right coronary artery 

                                              
RESULTS 

GESTATIONAL AGE IN 

WEEKS 

RIGHT DOMINANT LEFT DOMINANT BALANCED PATTERN 

17-22 2 - 1 

23-28 2 3 - 

29-34 8 2 1 

35-40 9 1 1 

Table1: Result of the present study 

 
COMPARISONS WITH THE RESULT OF OTHER AUTHOR 

STUDY RIGHT DOMINANCE LEFT DOMINANCE BALANCE 

PATTERN 

PRESENT 70% 20% 10% 

JAMES 18 95.34%   

FISS DM14  85% 8% 7% 

ABUCHAIM DCS 16 72% 20% 8% 

DAS H11 70% 18.57% 14.43% 

FAZLIOGULL ARI SZ10 42% 14% 44% 

REDDY VJ19 86.25% 11.26% 2.5% 

SHUKRI IG9 65% 27% 8% 

KALPANA R7 89% 11%  

LOUKAS M13 55% 33% 12% 

Table 2: Table showing the comparison of the present study with other study 

MYOCARDIAL BRIDGE 



Coronary Dominance In Fetuses Of Manipuri Origin 

DOI: 10.9790/0853-14735559                                         www.iosrjournals.org                                         59 | Page 

 

References 
[1]. Moore KL, Persuad TVN, Torchia MG. The developing human. 8th ed. Philadelphia: Saunders; 2008.  
[2]. Hutchins GM, Kessler-Hanna A, Moore GW. Development of the coronary arteries in the embryonic human heart. Pathophysiology 

and natural history Embryonic heart development 1988 Jun;77(6): 1250-57 

[3]. Gatzoulis MA. Thorax. In: Standring S, Borley NR, Crossman AR, Healy JC, John D, Mahadevan V, Newell RLM, editors. Grays 
Anatomy. 40th ed Philadelphia: Churchill Livingstone; 2008.p.907-1013. 

[4]. Sinnatamby CS. Last’s Anatomy. 12th ed. Edinburg: Churchill Livingstone; 2011.  

[5]. Moore KL, Dalley AF, Agur AMR. Moore clinically oriented embryology. 7th ed. New Delhi: Lippincott Williams & Wilkins;2014. 
[6]. Fazliogullari Z, Karabulut AK, Kayrak M, Uysal II, Dogan NU, Altunkeser BB. Investigation and review of myocardial bridges in 

adult cadaver hearts and angiographs. Surgical and radiologic anatomy 2010;32(5):775-80. 

[7]. Kalpana R. A study on principal branches of coronary arteries in humans. J Anat. Soc. India 2003; 52(2) 137-140. 
[8]. Kandregula J, Velichety SD, Karla T, Sreevaram HH, Chilumu J, Mohammad R. Morphological and morphometric parameters of 

coronary arteries in human foetal hearts. Int J Res Health Sci 2014; 2(1):126-32.  

[9]. Shukri IG, Hawas JM, Karim SH, Ali IKM. Angiographic study of the normal coronary artery in patients attending Ulaimani center 
for heart Diseases. EJS 2014; 10(24): 384-415. 

[10]. Fazliogullari Z, Karbulut AK, Unver DN, Uysal II. Coronary artery variations and median artery in Turkish cadaver hearts. 

Singapore Med J 2010; 51(10): 775-80. 
[11]. Das H, Das G, Das DC, Talukdar K. A study of coronary dominance in the population of Assam. J Anat Soc 2010;59(2):187-91. 

[12]. Swaroop N, Poornima GC, Shashanka MJ. Study of myocardial bridges in the hearts of the human cadavers.GJMR:Surgeries and 

cardiovascular system 2014;14(1): 25-28. 
[13]. Loukas M, Curry B, Bowers M, Louis Jr RG, Bartczak A, Keidrowski M, Kamionek M, Fudalei M, Wagner T. The relationship of 

myocardial bridges to coronary artery dominance in the adult human heart. J Anat 2006 Jul;209(1):43-50. 

[14]. Fiss DM. Normal coronary artery and anatomic variation.2007;13.Available at:URL:http://www.applied radiology .com. Accessed 
October,15,2013. 

[15]. Kura GG, Poerschke RA, Tumelero RT, Merlin AP. Myocardial bridges and left coronary artery trifurcation: a case report. J 
Morpholo Sci 2013;30(3):209-11. 

[16]. Abuchaim DCS, Spera CA, Faroco DL, Filho JMR, Malafaia O. Coronary dominance patterns in the human heart investigated by 

corrosion casting. Rev Bras Cir Cardiovasc 2009;24(4):514-18. 
[17]. Veltman CE, de Graaf FR, Schuijf JD, van Werkhoven JM, Jukema JW, Kauffmann PA. Prognostic value of coronary vessel 

dominance in relation to significant coronary artery disease determined with non invasive computed tomography coronary 

angiography. Euro Heart J 2012;33:1367-77.  
[18]. James TN, Burch GE. Blood supply of the human interventricular septum. Circulation 1958;17:391-96. 

[19]. Reddy VJ, Lokanadham S. Coronary dominance in South Indian population. Int J Med Res Health Sci 2013;2(1):78-82.  


