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INTRODUCTION 

Blood supply of the heart is by two coronary arteries 

originating from the ascending aorta. The left coronary 

artery divides into left anterior descending artery and 

circumflex artery, supplies blood to the front of the left 

side of the heart, lateral side and back of the heart.
1
 The 

right coronary artery divides into the posterior 

descending artery and acute marginal arteries, supplies 

blood to the right ventricle, right atrium, Sino Atrial 

node, Atrio ventricular node and variable portion of the 

left ventricle.
2 Hettler stated the left coronary artery 

dominance, right coronary artery dominance and co-

dominant are the three types of coronary circulation.
3
 

Anomalous origin and distribution of the coronary 

arteries were shown to be a cause of sudden death in 

young and adult patients, often in association with 

physical exertion. Coronary artery anomalies when occur 

pose difficulty with coronary visualisation, identification 

and present unique problems for surgical treatment. Our 

study through corrosion casts may throw some additional 

light on the blood supply to human heart and serve to 

promote further work in this exciting field of medicine. 

METHODS 

A total (n=80) heart specimens were collected with a 

portion of ascending aorta from relatively fresh bodies 

that came for post-mortem at the Forensic Department, 

S.V. Medical College, Tirupati. Each specimen 

thoroughly washed to free it from the blood clots then 

polythene catheters were introduced in to both the 

coronary arteries through the coronary Ostia and ligature 

is applied. The solution of 6% polyvinyl acetate resin in 

acetone is injected at constant pressure with a 20 ml 

syringe and then the heart is suspended in cold water bath 

and it is allowed to hang freely in water bath which 

intend prevents the collapse of blood vessels due to its 

own weight and the resin can enter the terminal branches 

of coronary vessels. The injection is continued as the 
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canula is withdrawn to fill up the proximal stems of 

coronary vessels. At the end, little resin solution is put 

into the aorta to maintain the continuity of the arteries. 

The heart specimens are immersed in ice cold water for 6 

to 8 hours and then immersed in the acid bath containing 

9 parts of concentrated Hydrochloric acid and 1 part of 

concentrated Nitric acid till the tissue is completely 

macerated. This process takes usually 4 - 8 days then the 

cast is washed under running tap water, dried and 

photographed to study. 

RESULTS 

In our study 80 human heart specimens were dissected 

and observed for the coronary arteries from their origin to 

termination by using vascular corrosion technique to 

study the branching pattern and circulation. Out of 80 

specimens 69 (male-48, female-21) of right 

predominance, 9 specimens (male-8, female-1) of left 

predominance and 2 specimens (male-1, female-1) of 

balanced or co-dominance type of coronary circulation 

was observed [Table-1]. We also observed the 

anastomosis between the left circumflex and right 

coronary arteries, the anastomosis between the anterior 

and posterior descending arteries. The casting technique 

reveals the vascular pattern [Figure 1] and dominance 

pattern along with anomalous communication between 

the arteries [Figure 2]. The data were analyzed through 

descriptive statistics to calculate percentages. Qualitative 

statistics were used to analyze Casting techniques. This 

study is under clearance with Human ethical committee, 

S.V.Medical College, Tirupathi. 

Table 1: Type of Dominance pattern in Human Heart 

specimens. 

Sex 

Right 

dominance 

Circulation 

Left 

Dominance 

Circulation 

Balanced 

Circulation 

Male 48 8 1 

Female 21 1 1 

Total 69 9 2 

 

Figure 1: Vascular cast of human heart with right 

coronary artery and left coronary artery& branches 

showing right dominance (RCA: right coronary 

artery, LCA: left coronary artery, LAD: left anterior 

descending branch; RMA: right marginal arteries; 

SN: sinoartial node artery). 

 

Figure 2: Vascular cast of human heart with right 

coronary artery and left coronary artery & branches 

showing left dominance (RCA: right coronary artery, 

LCA: left coronary artery, LAD: left anterior 

descending branch, LCX: left circumflex branch; 

RMA&LMA: right & left marginal arteries; C: conus 

artery; D: diagonal artery; SN: sinoartial node 

artery). 

The incidence of the coronary dominance is (69)86.25% 

of right coronary ,11.25%(9) of left coronary and(2) 2.5% 

of balanced type of circulation among 80 heart specimens 

were recorded. 

DISCUSSION 

Vascular anatomy can be achieved using different 

methods: simple dissection, dissection associated with 

filling of the vessels using latex resin, filling of the 

vessels with a polymerizing substance (vinylite, acrylic 

etc) with subsequent corrosion of the organ tissue using 

acidic solutions and angiographies.
4
 Tsikaras et al. 

believe that acrylic resins together with corrosion 

techniques are ideal for the production of anatomic molds 

because of the low cost, availability of materials, ease of 

manipulating the polymer and resin, fast setting (3 to 9 

hours), the resistance of the molds, solubility of the dyes 

and the good visualization of small-calibre branches.
4
 In 

our study we observed abnormality of the root of the 

coronary arteries was found in 1 case in 80 specimens, it 

is in agreement with the work by Angelini, who observed 

three cases in 125 hearts.
5
 The present study shows 

86.25% of right coronary predominance, 11.25% left 

predominance and 2.5% of balanced type of coronary 

circulation were observed. Most of the literatures stated 

the right predominance is seen in 70% of hearts left 

dominance in 20% of hearts and 10%of balanced type of 

coronary circulation.
1,6

 Balanced type of circulation is 

more common in females.
4
 According to James 1961, the 

left coronary artery predominance is seen in males.
11

 The 

incidence of right predominance in 90% of hearts, left 
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predominance in10% and balanced type in few hearts.
6
 In 

a study revealed on the basis of 6000 selective 

arteriogram, the right coronary predominance was present 

in 60% of persons.
7
 Most common form of coronary 

circulation was found to be the right dominant.
8
 Ahmed 

et al found 73.4% of anastomoses, most commonly 

associated to right dominance.
9
 Benther et al found seven 

communications in 125 samples.
10

 No anastomoses 

linking the two coronary systems were observed in any of 

the specimens using this method
12

, but in the same 

specimens arteriogram technique we found some 

anastomosis branches.  

CONCLUSION 

Our vascular corrosion casting technique is to analyze the 

dominance patterns of the circulation of the human heart, 

the number of branches from the right coronary artery to 

the left ventricle, the number of branches from the left 

coronary artery to the right ventricle and the frequency 

and location of inter coronary anastomosis. We 

acknowledge this study gives prompt information to the 

anatomists and to clinicians to understand the branching 

pattern and variations in circulation of the heart.  

ACKNOWLEDGEMENTS 

Authors are thankful to Dr. R.V. Subhakar, Professor, for 

his able guidance and special thanks to Dr. R. Sekhar, 

Professor, for his constant encouragement for this work.  

REFERENCES 

1. Williams PL, Bannister LK, Berry MM, Collins P, 

Dyson M, Dussek JE, Ferguson MWJ;2000. Grays 

Anatomy. 38th Ed., Edinburgh, Churchill 

Livingstone; 1505-10. 

2. Libby P, Bonow RO, Mann DL, Zipes DP. 

Braunwald; 2008. Heart Diseases a text book of 

Cardiovascular Medicine 8th ed. Saunders.478. 

3. Gawlikowska-Sroka A, Miklaszewska D, 

CzerwiÅ„ski F;2010. Folia orphol(Warsz). Analysis 

of the influence of heart size and gender on 

coronary circulation type. Feb; 69(1):35-41. 

4. Tsikaras PD, Hytiroglou PM, Lazos LM; 1985.The 

use of unsaturated polyester resin solutions in 

preparing casts of renal vessels. Bull Assoc Anat 

(Nancy);69(204):71-8. 

5. Angelini P; 1989.Normal and anomalous coronary 

arteries: definitions and classification. Am Heart J; 

117(2):418-34. 

6. Ayer, A.Rao Y.G; 1957. A Radiographic 

investigation of the coronary arterial pattern in 

human hearts-Journal of anatomical society of 

India.6.63-67. 

7. Effler, D.B.Groves, L.KSuarez, E.LFavdoro, R.G; 

1967. Direct coronary artery surgery with end 

arterotomy and patch - graft reconstruction. Journal 

of thoracical Cardiovascular surgery.53-93. 

8. Ahmed SH, el-Rakhawy MT, Abdalla A, Harrison 

RG. A new conception of coronary preponderance. 

Acta Anat (Basel).1972;83(1):87-94. 

9. Abuchaim DC, Spera CA, Faraco DL, Ribas Filho 

JM, Malafaia O; 2009. Coronary dominance 

patterns in the human heart investigated by 

corrosion casting. Rev Bras Cir Cardiovasc.Dec;24 

(4):514-8. 

10. Benther P, Barra JA, Blanc JJ; 1976. Etude 

anatomique descriptive des gros troncs coronariens 

et dês principales collaterals epicardiques. Nouv 

Presse Med;5(2):71-5. 

11. James T.N; 1961 .Anatomy of the coronary arteries, 

NewYork.Paul.B.hoeber; 12-150. 

12. Zamir M and H, Chee; 1985.Branching 

characteristics of human coronary arteries; Canadian 

journal of physiology and pharmacology 64; 661-8. 

 

. Branching characteristics o 
 

 

 

 

DOI: 10.5455/2320-6012.ijrms201308037 

Cite this article as: Reddy JV, Lokanadham S. 

Vascular corrosion casting of human heart. Int J Res 

Med Sci 2013;1:237-9. 


