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	ABSTRACT	
The	heart	was	triangular	with	convex	anterior	border	and	concave	posterior	border.	The	average	weight	of	the	heart	was	182.58	±	
15.59	gm.	Circumference	of	the	heart	was	18.87	±	0.78	cm.	The	distance	between	right	and	left	longitudinal	grooves	was	10.40	±	0.36	
cm	anteriorly	and	7.70	±	0.33	cm	posteriorly.	Right	and	left	longitudinal	grooves	did	not	reach	the	apex	of	the	heart.	The	latero-
medial	width	of	the	heart	was	5.08	±	0.12	cm	whereas	the	antero-posterior	width	at	coronary	groove	was	6.29	±	0.41cm.	The	wall	
thickness	was	0.33	±	0.03	cm	for	left	atrium	and	0.38	±	0.09	cm	for	the	right	atrium.	Inter-ventricular	septum	was	1.31	±	0.08	cm	
thick.	Diameter	 of	 cranial	 vena	 cava	 (1.58	 ±	 0.06	 cm)	was	 slightly	 greater	 than	 the	 caudal	 vena	 cava	 (1.40	 ±	 0.06	 cm).	 The	
circumference	of	pulmonary	artery	was	4.65	±	0.51	cm	with	wall	thickness	of	0.30	±	0.02	cm.	Aorta	had	a	circumference	of	5.85	±	0.14	
cm,	diameter	of	1.88	±	0.10	cm	and	wall	thickness	of	0.40	±	0.03	cm.	Descending	part	of	aorta	had	a	larger	diameter	than	the	
ascending	part.	The	circumference	of	ascending	part	and	descending	part	was	in	approximation.	Various	biometrical	parameters	of	
the	heart	were	analyzed	statistically	to	observe	the	correlation	between	these	parameters.	The	parameters	that	showed	signi�icant	
correlation	(P<0.01	and	0.05)	(both	positive	as	well	as	negative)	were	analyzed	for	regression	which	was	used	to	predict	the	value	of	
dependent	variable	(unknown)	from	independent	(known)	variables.
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Introduction
Our country has 148.88 millions goats contributes about 27.8% 

 of total livestock [1]. In our country, goat rearing is pre-
dominantly practiced by small and marginal farmers and 
landless labours. This poor and economically weaker section of 
our society earns livelihood by sale of goats, kids and their 
products viz. meat, milk, hide, wool, manure. Goat rearing has 
advantages when compared to other farm animals as they do not 
require expensive buildings and equipments. Moreover, goats 
are resistant to various diseases as compared to other exotic 

 breeds of cattle [2]. Goats have high dry matter and �iber 
digestibility and thus can subsit on poor woody vegetation 
which no other animal will consume. Hence, the people below 
the poverty line are also able to rear the goat. Hence, goat is 
popularly known as 'Poor Man's Cow'.
Heart along with vessels constitutes cardiovascular system. 
Heart acts as central pumping organ which continuously pumps 
blood by rhythmic contractions [3]. The size of heart varies 
among species. Literature is available on the gross morphology 

 of heart of Murrah buffalo[4], pig [5] and domestic animals [3]. 
Regarding biometrical aspect, literature is available on non-
descript buffaloes of Madhya Pradesh [6], deer [7], Nili-Ravi 
buffalo [8], adult sheep of Jammu region [9], adult sheep [10, 11, 
12], chital (Axis	axis) [13] and fowl [14]. 

The complete knowledge of gross anatomy and biometry of goat 
heart helps in better understanding of its physiological function 
which is important in disease diagnosis and corrective 
treatment. Due to meager literature on the biometrical aspect of 
goat's heart, the present study has been planned.

Materials	and	Methods
The present study was carried out on six hearts of healthy adult 
non-descript goats irrespective of sex. Samples were collected 
from the local slaughter houses of Jammu region. After 
collection, hearts were properly cleaned and washed in running 
tap water. Various biometrical parameters were recorded with 
help of a non-stretchable thread, metric scale and Vernier 
caliper. After recording, these parameters were subjected to 
statistical analysis [15]. The descriptive statistics includes 
mean, standard error, minimum value, maximum value and co-
ef�icient of variation (Table 1). Pearson Correlation was used to 
determine the association between different parameters (Table 
2). Regression analysis was done to establish an equation to 
predict the value of a dependent variable (unknown) from 
independent (known) variable (Table 3). The below-mentioned 
regression model was adopted:
X = Intercept + b x + b x  +…..b x  + SE (b = Regression 1 1 2 2 n n

Coef�icient)

Results	and	Discussion
The heart was triangular in shape with wide base and blunt apex 
which was directed downwards and backward. This 
observation was similar to earlier reports in sheep [12]. It was 
cone-shaped in cattle [16], typical valentine in pigs [5] and 
globe-shaped in Western Grey kangaroo [17].
Externally, the heart presented two borders. The anterior 
border was convex whereas the posterior border was concave.
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Inter-ventricular septum was 1.31 ± 0.08 cm thick. In sheep, the 
 same was 1.29 ± 0.04 cm [9]. However, the inter-ventricular 

 septum was 1.5 cm thick in deer [7]. Diameter of cranial vena 
cava (1.58 ± 0.06 cm) was slightly greater than caudal vena cava 
(1.40 ± 0.06 cm).
The circumference of pulmonary artery was 4.65 ± 0.51 cm with 
wall thickness of 0.30 ± 0.02 cm. Pulmonary artery of sheep had 
circumference of 3.45 ± 0.11 cm and wall thickness of 0.27 ± 0.02 

 cm [9]. The diameter of large, medium and small pulmonary 
veins was 1.73 ± 0.13 cm, 1.30 ± 0.11 cm and 0.98 ± 0.08 cm, 
respectively. Aorta had a circumference of 5.85 ± 0.14 cm, 
diameter of 1.88 ± 0.10 cm and wall thickness of 0.40 ± 0.03 cm. 
In sheep, the circumference was 3.65 ± 0.29 cm and wall 
thickness was 0.34 ± 0.01 cm [9]. The descending part of aorta 
had larger diameter (1.37 ±0.07 cm) than the ascending part 
(1.27 ± 0.05 cm). The circumference of ascending part (4.05 ± 
0.31 cm) and descending part (4.08 ± 0.19 cm) was in 
approximation. Similarly, the wall thickness of both the parts 
was also in approximation. The moderator band was 2.01 ± 0.10 
cm long and 0.28 ± 0.03 cm thick. In sheep, the length was 2.28 ± 

 0.23 cm with thickness of 0.30 ± 0.06 cm[9].
The various biometrical parameters of heart were analyzed 
statistically to observe the correlation between these 
parameters (Table 2). The derived regression equations 
between various correlated parameters are tabulated in Table 3. 
Heart parameters having signi�icant correlation (P<0.01 and 
0.05) have been presented in Table 2. Positive and negative 
correlation indicated that both parameters change in similar 
and opposite direction, respectively. The weight of heart showed 
positive correlation with circumference at coronary groove, 
distance between right and left coronary groove (posteriorly) 
and diameter of caudal vena cava but was negatively correlated 
with wall thickness of descending aorta. Length of the posterior 
border of heart from base to apex was negatively correlated with 
distance between IM groove and apex of the heart (0.816) but 
positively correlated with the circumference of aorta (0.893). In 
buffalo, positive correlation (0.79) was reported between total 
length of heart and circumference of aorta [16]. Circumference 
at coronary groove showed positive correlation with distance 
between right and left coronary groove (posteriorly), antero-
posterior width at coronary groove and diameter of caudal vena 
cava. Distance between right and left coronary grooves 
(anteriorly) was positively correlated with the diameter of the 
heart and negatively correlated with the wall thickness of aorta. 
Distance between right and left coronary grooves (posteriorly) 
was positively correlated with distance from caudal vena cava to 
apex, diameter of caudal vena cava and diameter of ascending 
aorta but negative correlation was seen with diameter of 
descending aorta. Distance from right coronary groove to apex 
showed positive correlation with latero-medial width, diameter 
of medium pulmonary vein and length of moderator band. 
Similarly, distance from left coronary groove to apex also 
showed positive correlation with the length of the moderator 
band but was negatively correlated with the wall thickness of 
left ventricle. Distance between IM groove and right coronary 
groove showed highly signi�icant positive correlation with 
distance from caudal vena cava to apex (0.959) and diameter of 
ascending aorta (0.927). However, distance between IM groove 
and apex of heart showed a negative correlation with wall 
thickness of right atrium. Latero-medial width of heart and 
length of moderator band showed positive correlation with 
diameter of both medium and small sized pulmonary veins. 
Thickness of inter-ventricular septum showed highly signi�icant 
positive correlation with diameter of cranial vena cava.

However, in sheep, the posterior border was vertical [12]. The 
right and left surfaces were convex. These surfaces presented 
four grooves namely one coronary, two longitudinal (right and 
left) and one intermediate groove to lodge corresponding 
coronary vessels. Coronary groove separated auricles and 
ventricles. Similar observations were made in sheep [11] and 
buffalo [18]. Right longitudinal groove was posterior in position 
and met left longitudinal groove above the apex of the heart as 
also observed in sheep [10]. 
The weight of the heart ranged from 114.10-225.30 gm with 
mean of 182.58 ± 15.59 gm. In sheep, the average weight was 
70.32 ± 9.10 gm [9]. The length of anterior border from the base 
to the apex was 9.10 ± 0.22 cm in non-descript goat of Jammu 

 region. In deer, the rostral border was 10.87 ± 0.427 cm long[7]. 
In sheep, the same was 8.12 ± 0.27 cm in males and 7.28 ± 0.39 
cm in females indicating longer male hearts as compared to 

 females[10]. In young male buffalo, anterior border was 13.90 ± 
0.22 cm long whereas it was 13.30 ± 0.33 cm in young female 

 buffalo [19]. As compared to the anterior border, posterior 
border was shorter (6.87 ± 0.21 cm) which was in accordance to 
the �indings in sheep where posterior border was 6.37 ± 0.19 cm 
in males and 5.72 ± 0.25 cm in females [10]. In deer, the caudal 

 border was 8.00 ± 0.816 cm[7].
Circumference of the heart was taken at the level of coronary 
groove which was found to be 18.87 ± 0.78 cm. In non-descript 

 deer, it was 21 ± 1.225 cm [7]. In sheep, it was 17.66 ± 1.53 cm[9]. 
However, circumference of sheep heart at coronary groove as 
7.81 ± 0.17 cm in males and 7.25 ± 0.17 cm in females [10].
Distance between right and left longitudinal grooves was taken 
at the level of coronary groove. The distance was 10.40 ± 0.36 cm 
anteriorly whereas the grooves were 7.70 ± 0.33 cm apart 
posteriorly indicating more caudal position of these grooves. 
The right and left longitudinal grooves did not reach the apex of 
the heart. The termination of the right groove was 2.39 ± 0.18 cm 
above the apex whereas the left groove terminated 2.09 ± 0.15 
cm above the apex. These were in corroboration to the �indings 
in sheep where the distance of the right groove from apex was 
2.72 ± 0.18 cm in males and 2.40 ± 0.14 cm in females [10]. For 
left groove, it was 2.21 ± 0.12 cm in males and 2.14 ± 0.11 cm in 

 females [10]. The intermediate groove was more towards the 
right longitudinal groove as the distance between intermediate 
and left groove was 4.58 ± 0.26 cm whereas the distance 
between intermediate and right groove was 3.38 ± 0.24 cm. 
Intermediate groove also did not reach up to the apex and 
terminated well above the apex (3.45 ± 0.36 cm) which was in 
accordance to the �indings in deer where the distance between 
apex and termination of intermediate groove was 3.45 ± 0.21 cm 
[7].
The latero-medial width of heart was 5.08 ± 0.12 cm whereas 
the antero-posterior width at coronary groove was 6.29 ± 
0.41cm. In sheep's heart, the antero-posterior width was 7.8 

 ±0.70 cm[9].
The wall thickness of right atrium of non-descript goat of Jammu 
was 0.33 ± 0.03 cm whereas in sheep, the same was 0.44 ± 0.09 
cm in males and 0.58 ± 0.07 cm in females [10]. In Nili-Ravi 
buffalo, the thickness was 1.33 ± 0.051 cm in young and 1.65 ± 

 0.03 cm in adults[8]. The wall thickness of left atrium was 0.38 ± 
 0.09 cm. Suresh[10] in sheep's heart reported more thick wall of 

left atrium (0.81 ± 0.05 cm in males and 0.80 ± 0.04 cm in 
females). The wall of left ventricle (1.51 ± 0.09 cm) was almost 
2.25 times the right ventricle (0.67 ± 0.06 cm) which was in 

 accordance to the �indings in sheep [9]. In sheep, the wall 
thickness of left ventricle was twice that of the thickness of right 
ventricle in both males and females [10]. 



	©	2025	AATCC	Review.	All Rights Reserved. 180.

Shalini	Suri	et	al.,	/	AATCC	Review	(2025)

heart parameter measurements. It indicated that the diameter 
of caudal vena cava in�luenced 95.5 % variation of the weight of 
heart while the rest was affected by other factors. Circumference 

2of aorta (R  = 0.799) was the better indicator for determining the 
length of the posterior border from base to the apex of heart 

2than the distance between IM groove and apex of the heart (R  = 
0.665). To determine the circumference of the heart at coronary 
groove, the best parameter was distance between right and left 

2coronary grooves (posteriorly) (R  = 0.845). However, the 
diameter of heart in�luenced 93.1 % variation of distance 

2between right and left coronary grooves (anteriorly) (R  = 
0.931). For distance between right and left coronary grooves 
(posteriorly), the best indicator was diameter of caudal vena 

2 cava with highest R value of 0.780. Distance from right coronary 
groove to apex was best indicated by diameter of medium 

2 pulmonary vein (R = 0.941) whereas distance from left 
coronary groove to apex was best indicated by wall thickness of 

2 2 left ventricle (R = 0.727). Diameter of cranial vena cava (R = 
0.845) was better indicator than thickness of inter-ventricular 

2 septum (R = 0.756) to determine distance between IM and left 
coronary groove. For distance between IM and right coronary 
groove, the best indicator was distance between caudal vena 

2 cava and apex of heart (R = 0.915). Diameter of medium 
pulmonary vein in�luenced 85 % variation of latero-medial 

2  width of heart (R = 0.850) whereas circumference of 
descending aorta in�luenced 93.8 % variation of diameter of 

2 descending aorta (R = 0.938).

Diameter of cranial vena cava was positively correlated with 
distance between IM groove and left coronary groove but 
negatively correlated with the wall thickness of aorta. Diameter 
of descending aorta showed negative correlation with distance 
from caudal vena cava to apex as well as diameter of ascending 
aorta. However, it was positively correlated with the 
circumference of descending aorta. Circumference of ascending 
aorta showed positive correlation with distance between caudal 
vena cava to apex. Wall thickness of descending aorta showed 
positive correlation with wall thickness of left atrium and 
negative correlation with circumference of ascending aorta. 
Thickness of moderator ban was positively correlated with the 
wall thickness of ascending aorta. In sheep, circumference of 
aorta was positively correlated with both length of moderator 

 band as well as thickness of right ventricle[9]. Circumference of 
heart showed positive correlation with thickness of wall of left 
ventricle. However, length of heart showed positive correlation 
with thickness of wall of right ventricle. Circumference of 
pulmonary artery showed positive correlation with thickness of 
moderator band.
The parameters that showed signi�icant correlation (P<0.01 
and 0.05) (both positive as well as negative) were analyzed for 
regression. Regression analysis was used to predict the value of 
dependent variable (unknown) from independent (known) 
variables. The regression models resulted from regression 
analysis between different heart parameters are presented in 
Table 3. The diameter of caudal vena cava was the best predictor 

2for weight of heart (r = 0.975 and R  = 0.955) when using single 
Table	1	Gross	biometrical	parameters	of	heart	of	non-descript	goats	of	Jammu	region
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Table	2	Showing	correlation	between	different	heart	parameters
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Table	2	Showing	correlation	between	different	heart	parameters

*Correlation	is	signi�icant	at	the	0.05	level	(2-tailed)	
**	Correlation	is	signi�icant	at	the	0.01	level	(2-tailed)
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