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ABSTRACT 
 

Coronary dominance in swine has been poorly evaluated. The frequencies of each type of dominance have been 

described, but few details have been given as to the different expressions of each one. The aim of this study 

was to characterize coronary dominance in commercial breed swine. One hundred and fifty eight pig hearts 

were evaluated. The coronary arteries (CA) were infused with synthetic resin (Palatal 85% and Styrene15%) 

through the ostia after channeling. The coronary artery that gives origin to the posterior interventricular artery 

(PIA), and the site of termination of both the circumflex arteries (CXA), and left retroventricular branch 

(LRVB) were determined in order to establish the coronary dominance pattern. Right coronary dominance was 

found in 105 hearts (66.5%), and a balanced circulation in 53 specimens (33.5%). No dominance was observed 

for the left coronary artery in the hearts studied. The CXA ended on the posterior aspect of the left ventricle in 

101 samples (64%) and on the crux cordis in 55 specimens (34.8%). In two specimens (1.3%) it ended as a left 

marginal artery. In all cases the PIA was a branch of the RCA, and was long in 105 hearts (66%), 55% of 

which corresponded to males and 45% to females, but this difference was not statistically significant (p=0.77). 

The AIA ended on the apex in 126 specimens (80%), 71 of which (56%) corresponded to males and 55 (44%) 

to females (p=0.74). Regarding right coronary dominance, subtype I was observed in 98 specimens (93.3%), 

subtype II in 5 cases (4.8%), whereas subtype III was observed in 2 hearts (1.9%). Knowing coronary 

dominance patterns and their irrigation territories is useful for training purposes based on the use of 

experimental and hemodynamic models with this animal species. 
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RESUMO 
 

A dominância coronária em suínos tem sido pouco avaliada. Descreveram-se as frequências de cada um dos 

tipos, mas não detalharam as diferentes expressões de cada um deles. O objetivo deste estudo foi caracterizar 

a dominância coronária em suínos de raças comerciais. Avaliaram-se 158 corações de suínos. As artérias 

coronárias (AC) foram infundidas através da canalização dos seus ostium com resina sintética (Palatal 85% e 

Estireno15%). Para estabelecer o tipo de dominância coronária, determinou-se de qual coronária desprendia-

se a artéria interventricular posterior (AIP) e o lugar de finalização das artérias circunflexa (ACX) e do ramo 

retro ventricular esquerdo (RRVI). Encontrou-se dominância coronária direita em 105 corações (66%) e 

circulação balanceada em 53 exemplares (34%). Não foi observada a dominância coronária esquerda nos 

corações estudados. O calibre proximal e médio da ACD nos casos de dominância coronária direita foi de 

3,84 ± 0,80 mm. Por outro lado, encontrou-se que este mesmo calibre nos corações com dominância coronária 

balanceada foi de 3,97 + 0,79 mm. (p=0,88). A ACX finalizou-se na face posterior do ventrículo esquerdo em 

101 amostras (64%) e na crux cordis em 55 exemplares (34,8%). A AIP emergiu em todos os casos da ACD 

sendo comprida em 105 corações (66%) dos quais 55% correspondia a machos e 45% a fêmeas, sem que esta 

diferença fosse estatisticamente significativa (p=0,77). A AIA finalizou-se no ápice em 126 exemplares (80%), 

dos quais 71 (56%) corresponderam a machos e 55 (44%) a fêmeas (p=0,74). Com relação à dominância 

coronária direita, observou-se o subtipo I em 98 exemplares (93,3%) com um ramo retro ventricular esquerdo 

(RRVI) curto; o subtipo II foi observado em 5 casos (4,8%) nos quais a RRVI alcançou o terço médio do 

ventrículo esquerdo. Somente em dois casos (1,9%) observou-se o subtipo III. O conhecimento dos padrões de 

dominância coronária e seus territórios irrigados são úteis para o treinamento em modelos experimentais e 

hemodinâmicos que utilizem esta espécie animal. 
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INTRODUCTION 

 

Blood irrigation is supplied to the heart by the 

right coronary artery (RCA) and left coronary 

artery (LCA), which have their origin in the 

ascending aorta at the level of the respective 

right and left ostia. The high variation existing in 

the morphology of these vessels regarding their 

distribution in the irrigation of the posterior 

aspect of the heart serves as a basis for the 

coronary dominance concept (Cavalcanti et al., 

1995; Ilia et al., 2001; Ballesteros et al., 2007). 

This anatomic trait has been poorly studied in 

swine, and the parameters to be followed to 

indicate whether one type of dominance or 

another prevails have not been elucidated 

(Weaver et al., 1986; Sahni et al., 2008) 

 

Based on the above, we used a concept 

commonly utilized in humans to indicate that the 

dominance of the right or left coronary arteries 

depends on the coronary artery that gives origin 

to the posterior interventricular artery (PIA) or to 

the artery that supplies the largest portion of the 

posterior wall of the left ventricle (Cavalcanti et 

al., 1995; Ilia et al., 2001; Ballesteros et al., 

2007). The diameter of the RCA is significantly 

smaller in the left dominance pattern, whereas 

the diameter of the circumflex artery (CXA) is 

smaller in the presence of a right dominance 

pattern. The cause of these relations is probably 

given by complex embryological processes that 

simultaneously determine the type of irrigation 

and the caliber of the coronary vessels to 

guarantee an appropriate irrigation of all 

segments of the heart (Ballesteros et al., 2007). 

 

Right coronary dominance occurs when the RCA 

irrigates the posterior aspect of the right 

ventricle, gives origin to the PIA, and extends 

beyond the crux cordis, through its left retro-

ventricular branch, thus irrigating part of the 

posterior wall of the left ventricle. In the 

balanced coronary circulation pattern the RCA 

irrigates the right ventricle and the posterior 

portion of the interventricular septum through the 

PIA, whereas the LCA irrigates the left ventricle 

ending in the crux cordis. In the coronary left 

dominance pattern the LCA irrigates the 

posterior aspect of the left ventricle, the posterior 

segment of the interventricular septum that forms 

the PIA, and/or the posterior wall of the right 

ventricle (Schlesinger, 1940; James, 1965; 

Nerantzis et al., 1996).  

Right dominance has been reported in swine with 

a frequency of 78-100%, balanced circulation 

16-17%, and left dominance 4-5%. The latter 

pattern has not been found in most investigations 

carried out with this animal species (Weaver et 

al., 1986; Kato et al., 1987; Crick et al., 1998; 

Sahni et al., 2008). Left dominance has been 

reported in humans within a range of 2.5-36% 

(Schlesinger, 1940; Ortale et al., 2004; Pessa et 

al., 2004; Loukas et al., 2006). 

 

In addition to a purely academic interest, the 

importance of knowing coronary dominance 

patterns in swine, given the great similarity 

existing between the human and the pig hearts, 

resides on the impact of this species as an 

experimental model for heart surgery and 

trauma, for hemodynamic procedures, and to 

determine the etiology of arrhythmias derived 

from occlusive coronary heart disease (Crick et 

al., 1998; López et al., 2004; Sahni et al., 2008). 

 

Coronary dominance has been determined using 

classical dissection, injection and corrosion 

techniques, or radiographic studies (Kato et al., 

1987; Crick et al., 1998; Ballesteros et al., 2007; 

Sahni et al., 2008). The sparse information on 

coronary dominance in swine gives relevance to 

the present study, developed in fresh cadaveric 

material with the purpose of establishing a 

differential evaluation of this anatomic feature 

between the hearts of swine and humans. 

 

MATERIAL AND METHODS 

 

This descriptive cross-sectional study assessed 

the coronary arteries (CA) of 158 hearts obtained 

from swine destined to the slaughterhouse and 

provided by Frigorífico Vijagual of 

Bucaramanga, Colombia. The samples were 

subjected to exsanguination for 6 hours. The 

ostia of the CAs were channeled and perfused 

with polyester resin (palatal GP41L 85% and 

styrene 15%), stained with mineral red. To 

facilitate casting, the anatomic pieces were kept 

immersed in water for 24 hours. The hearts were 

then impregnated with KOH for 5 minutes with 

the purpose of releasing the subepicardial fat, 

and affixed in a 5% formaldehyde solution.  

 

The proximal and medium calibers of the  

RCA were measured and compared with the type 

of coronary dominance. The morphometric 

measurements were made with a digital caliper 
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(Mitutoyo®). PIAs ending at the upper or 

medium thirds of the posterior interventricular 

sulcus (SIP) were rated as short, while those 

ending at the inferior segment of the said sulcus, 

the apex, or even the anterior aspect of the left 

ventricle were rated as long. The terminations of 

the right and left coronary arteries were assessed, 

and the type of dominance was established in the 

samples evaluated using Schlesinger’s criteria 

(1940). Similarly, the extension of the right 

coronary dominance was rated as mild when it 

reached the right third of the Left ventricle, 

moderate when it reached the middle third, and 

prominent when it reached the lateral third or the 

obtuse margin of the heart (Ballesteros et al., 

2007). Photographs were taken of all anatomic 

pieces to support the findings. Continuous 

variables were expressed as means, medians, and 

standard deviations; discrete variables were 

expressed as frequencies and percentages. 

Continuous variables were analyzed using t-test, 

whereas discrete variables were analyzed using 

Pearson’s Chi-square test and Fisher’s exact test. 

The results were analyzed using the statistics 

“Epi – Info 3.5.3” software. The significance 

level used for this research was (p<0.005).  

 

RESULTS 

 

The mean weight of the 158 hearts evaluated was 

360 ± 61.21 grams. The hearts were obtained 

from swine sacrificed weighing 90 kilograms. 

Right coronary dominance was found in 105 

hearts in the evaluated sample. A right coronary 

dominance pattern was found in 105 hearts 

(66.5%), and balanced dominance pattern in 53 

specimens (33.5%) (Figure 1). No left coronary 

artery dominance pattern was observed in the 

hearts studied.  

 

The proximal and medium caliber of the RCA in 

the cases of right coronary dominance pattern 

was 3.84 ± 0.80 mm. However, this same caliber 

was found in the hearts with a balanced coronary 

dominance pattern (3.97 + 0.79 mm) (p=0.88). 

The CXAs ended as a left marginal branch 

(LMB) in 2 hearts (1.3%), at the posterior aspect 

of the left ventricle in 103 samples (65.2%), and 

at the crux cordis in 53 specimens (33.5%). In no 

case the CXA ended as a PIA. 

 

In all cases the PIA emerged as the final branch 

of the RCA, being rated as long in 105 hearts 

(66%) and as short in 53 (34%). Of the long 

PIAs, 55% corresponded to males and the 45% 

to females, but this difference was not 

statistically significant (p=0.77) (Table 1). The 

AIA ended at the apex in 126 specimens (80%), 

71 of which (56%) corresponded to males and 55 

(44%) to females (p=0.74). In 20 cases (12.7%) 

the AIA ended at the posterior aspect of the left 

ventricle and in 12 samples (7.3%) this vessel 

reached the medium or lower thirds of the 

anterior interventricular sulcus.  

 

Table 1. Finalization of the posterior interventricular artery (PIA) by gender 

 Total Sample % Males % Females % 

Long PIAs 105 66 58 55 47 45 

Short PIAs 53 34 28 53 25 47 

 

 

Regarding the right coronary dominance pattern, 

subtype I (Figure 2) was observed in 98 

specimens (93.3%), with a short left 

retroventricular branch (LRVB), subtype II was 

observed in 5 cases (4.8%), in which the LRVB 

reached the middle third of the left ventricle 

(Figure 3), whereas subtype III was observed in 

2 cases (1.9%) (Figure 4). (Tab 2).  

 

Table 2. Distribution of coronary dominance in a 

sample of 158 pigs 

Coronary dominance Sample % 

Right 105 66.5 

 Mild 98 93.3 

 Moderate 5 4.8 

 Prominent 2 1.9 

Balanceada 53 33.5 
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Figure 1. Balanced coronary dominance. Posterior view 

of the heart. RCA: Right Coronary Artery. PIA: 

Posterior Interventricular Artery. CXA: CIrcumflex 

Artery. (*): Cordis Crux. RV: Right Ventricle. LA: Left 

Atrium. LV: Left Ventricle. 

Figure 2. Slight right coronary dominance. Posterior 

view of the heart. RCA: Right Coronary Artery. PIA: 

Posterior Interventricular Artery. CXA: CIrcumflex 

Artery. (*): Left retroventricular branch. RA: Right 

Atrium. RV: Right Ventricle. LV: Left Ventricle. 

  
Figure 3. Moderate right coronary dominance. Posterior 

view of the heart. RCA: Right Coronary Artery. PIA: 

Posterior Interventricular Artery. CXA: CIrcumflex 

Artery. (*): Left retroventricular branch. RV: Right 

Ventricle. LV: Left Ventricle.  

Figure 4. Prominent right coronary dominance. Posterior 

view of the heart. RCA: Right Coronary Artery. PIA: 

Posterior Interventricular Artery. LRVB: Left 

retroventricular branch. RV: Right Ventricle. LV: Left 

Ventricle.  
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DISCUSSION 

 

To define coronary dominance it is necessary to 

know the sites of termination of the CXA and the 

origin of the PIA, either from the RCA or the 

CXA. Prior studies in swine do not mention the 

termination of the PIA. In humans, the 

termination of this vessel has been reported in 

the proximal and medium thirds of the posterior 

interventricular sulcus in 25-35%, whereas its 

termination has been described at the distal third 

of the sulcus of the same name, the apex, and at 

the anterior aspect of the left ventricle within a 

range of 67.4-75% (James et al., 1965; Margaris 

et al., 1997; Ballesteros et al., 2011), whereas 

our report shows a slightly lower incidence. For 

short PIB, compensation phenomena are seen in 

the irrigation of the posteroinferior segments of 

the heart, given by the distal segment of the AIA 

that, after overcoming the apex, becomes 

distributed in the neighboring territory of the 

diaphragmatic aspect, irrigating the segment not 

reached by the PIA. In cases of short PIBs, 

compensation phenomena are observed in the 

irrigation of the lower posterior segments of the 

heart, given by the distal segment of the AIA that 

has passed the apex, and distributes itself in the 

neighboring territory of the diaphragmatic 

surface, thus irrigating the segment missed by the 

AIP. 

 

No CXAs ended at the posterior interventricular 

sulcus. They ended more frequently at the 

posterior aspect of the left ventricle (64%) and in 

a smaller percentage at the crux cordis, in line 

with the majority of prior studies (Lumb and 

Singletary, 1962; Crick et al., 1998; Sahni et al., 

2008). Shorter CXAs end as marginal branches, 

a fact observed in our study in 1.3% of the cases, 

with an incidence lower than that observed in 

humans (9.1-25%) (Baroldi and Scomazzoni, 

1967; Baptista et al., 1991; Kalpana, 2003; 

Ballesteros et al, 2007). In these cases the 

marginal branches, in addition to irrigating the 

obtuse aspect of the heart through their collateral 

branches, were seen to take part in the irrigation 

of the posterior aspect of the left ventricle 

together with the left ventricular branches of the 

RCA. The termination of the CXA at the 

posterior interventricular sulcus has been 

reported in human hearts with a frequency of 7–

23%, this being the trait of the left coronary 

artery dominance pattern (Baroldi and 

Scomazzoni, 1967; Baptista et al., 1991; 

Mouchet, 1993; Kalpana, 2003).  

 

The frequency of right coronary dominance 

observed in the present study (66.5%), is lower 

than that reported in prior studies (78-100%) 

(Weaver et al., 1986; Kato et al., 1987; Crick et 

al., 1998; Sahni et al., 2008). These differences 

are possibly due to the number of samples 

evaluated and to the divergence of criteria used 

by the authors to perform these characterizations. 

Diverse studies conducted in human hearts 

similarly report a wide range of occurrence of the 

right coronary dominance pattern: Lower 

incidences within a range of the 48-70% 

(Schlesinger, 1940; Cavalcanti et al., 1995; 

Ortale et al., 2004; Kaimkhani et al., 2005; 

Loukas et al., 2006), medium incidences within a 

range of 70-84% (Blunk and DiDio, 1971; DiDio 

and Wakefield, 1975; Hadziselimovic, 1981; 

Sahni and Jit, 1990; Kalpana, 2003; Pessa et al., 

2004; Ballesteros et al., 2007) and high 

incidences between 85 and 90% (James, 1965; 

Penthe et al., 1976; Nerantzis et al., 1996). No 

studies have been conducted in swine to typify 

right dominance in depth; our series found that 

mild right dominance (subtype I) was most 

common, unlike common findings in humans, 

where a higher incidence of moderate right 

dominance is described. Similarly, the low 

frequency of prominent coronary dominance 

found in our study is consistent with reports in 

humans (Baptista et al., 1989; Kalpana, 2003; 

Ortale et al., 2004; Ballesteros et al., 2007).  

 

Our study failed to find any specimens with left 

coronary artery dominance, which is consistent 

with the reports by Kato et al. (1987) and Sahni 

et al. (2008). Some other authors (Weaver et al., 

1986; Crick et al., 1998) have reported 

frequencies of between 4 and 5% for this feature. 

Left dominance has been reported in humans 

within a range of 5-20% (Schlesinger, 1940; 

Baroldi and Scomazzoni, 1967; Blunk and Didio, 

1971; Sahni and Jit, 1990; Zbigniew and 

Mikusek, 2000; Kalpana, 2003; Ortale et al., 

2004; Kaimkhani et al., 2005; Ballesteros et al., 

2007). The low frequency of a left dominance 

pattern could be a trait of coronary circulation in 

swine, an issue that should be taken into account 

for compared anatomy purposes, and for the 

design of experimental hemodynamic procedures 

using this particular species. 
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Our series found a balanced circulation pattern in 

33.5% of the hearts, a figure that is slightly 

higher than the one found in the studies 

conducted by Weaver et al. (1986); Kato et al. 

(1987) and Crick et al. (1998), who reported this 

morphologic trait within a range of 16-20%. 

Literature reports in humans present frequencies 

of between 7-26% (Polacek and Zechmeister, 

1958; Zbigniew and Mikusek, 2000; Ortale et al., 

2004; Loukas et al., 2006; Ballesteros et al., 

2007). A balanced circulation expresses an 

equitable distribution of the irrigation of the 

diaphragmatic aspect of the heart by the coronary 

arteries and their branches.  

 

One setback of the present work was the 

difficulty to obtain samples not damaged by the 

slaughter process, because operators often cut 

through the heart cavities, so many hearts failed 

to meet the ideal conditions for a good perfusion 

of the vascular beds. 

 

CONCLUSIONS 

 

The absence of a left coronary artery dominance 

pattern in our study is consistent with the results 

of most prior studies and expresses a difference 

with coronary irrigation in humans characterized 

by presenting left dominances with considerable 

frequency. The incidence of a right dominance 

pattern found in our series is lower than that 

reported for swine in the literature, and is found 

in the lower range of what has been reported for 

humans. The findings in this study contribute to 

the knowledge of compared interspecies anatomy 

and human anatomy, which is useful for the 

design of hemodynamic procedures. 
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