
Issue 23. August 2022 | Cardiometry | 51

Morphometry of the internal 
structures of the graylag goose 
(Anser anser) heart

Elena N. Chirkova1*, Svetlana M. Zavaleeva1, 
Ramil Sh. Taiguzin2, Natalia N. Sadykova3, 
Marina A. Shcheblanova3, Klara D. Dzhambulatova2 

1 Orenburg State University, Russia, Orenburg, nnnmem@mail.ru
2 Orenburg State Agrarian University, Russia, Orenburg, ramil-
wse@mail.ru
3 Buzuluk Humanitarian Institute of Technology (branch), FSBEI 
HE Orenburg State University, Russia, Buzuluk, bio@bgti.ru 

*Corresponding author:
nnnmem@mail.ru

Abstract
As a result of our research, it was found that the heart of the 
graylag goose Anser anser is a hollow muscular organ weighing 
28.950±0.08 g in females (relative 0.73%), 29.091±0.09 (0.69%) 
in males, with a length: ♀ 51.55±0.07 mm, ♂ 52.66±0.08; it is 
oval, slightly elongated. Auricular appendices are oval, slightly 
elongated, in size: the right one with a length ♀14.98±0.05 mm, 
♂ 15.57±0.06; with a width ♀ 21.99±0.0 mm, ♂ 22.23±0.05; their 
wall thickness data are as follows: ♀ 0.47±0.05 mm, ♂ 0.49±0.06; 
left – ♀ 12.27±0.05 mm, ♂ 12.98±0.06; ♀ 14.89±0.07 mm, ♂ 
15.04±0.08; ♀ 0.71±0.03, ♂ 0.78±0.02 mm, respectively; the con-
vex base. The pectineus muscles are located in the walls of the 
auricular appendices. From the interatrial crest, four to eight pec-
tineal muscles extend, which are connected by smaller muscles, 
thereby forming a finely looped network. The left ventricle is ♀ 
40.97±0.09 mm long, ♂ 41.05±0.08; with a width ♀ 14.89±0.09, ♂ 
14.98±0.09; wall thickness ♀ 8.29±0.05, ♂ 8.35±0.07. It contains 
a tricuspid valve, which has three cusps: septal, caudal, lateral. 
The right ventricle is ♀ 31.39±0.05 mm long, ♂ 31.49±0.05; with 
a width ♀ 6.29±0.03, ♂ 6.39±0.05; wall thickness ♀ 2.89±0.03, 
♂ 2.91±0.04, has a crescent-shaped atrioventricular opening. The 
valve length is ♀ 19.17±0.04 mm, ♂ 21.17±0.05 mm.
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Introduction
The heart is a hollow muscular organ being central 

in the circulatory system. Pushing blood through the 
vessels, it ensures its movement. Thanks to its contin-
uous work, oxygen and nutrients are delivered to the 
tissues of the body, and decay products are removed 
from them. Many works [1, 2, 3] are devoted to the 
study of the structure of the birds’ heart; basically, 
all of them are aimed at identifying the morphologi-
cal and physiological characteristics of this organ in 
domestic or industrial poultry. In this paper, we will 
consider the morphometry of the internal structures 
of the heart of wild birds, using the graylag goose Ans-
er anser (Linnaeus, 1758) as an example: this will allow 
us to make additions to the species characteristics of 
the studied bird.

The hearts of male and female graylag goose An-
ser anser (Linnaeus, 1758) (Anatidae family (Leach, 
1820), Anseriformes order (Wagler, 1831), bird class 
Aves (Linnaeus, 1758)) at the age of 19 to 20 weeks 
were studied according to the following scheme:

 – study of bird carcasses: measuring the mass and 
taking parameters of the animal’s body [4];

 – removal of the heart, visual examination (detec-
tion: shape, density, degree of contraction, color, 
transparency). Measurement: organ mass (after 
opening and freeing it from blood and clots) on 
electric scales VK-3000.1; thickness of the muscles 
of the ventricles;

 – study of the research object by the method of con-
ventional and fine preparation [5] using an elec-
tronic caliper and a scalpel;

 – statistical processing of the obtained results [6].
The heart of a graylag goose (Anser anser) weigh-

ing 28.950 ± 0.08 g in females (relative 0.73%), 29.091 
± 0.09 (0.69%) in males, ♀ 51.55 ± 0.07 mm long, ♂ 
52.66±0.08 mm is a hollow muscular organ covered 
with pericardium, located in the abdominal cavity 
(anterior section). Our data are consistent with the re-
sults of studies by I. G. Tsuskman (2015), who studied 
the structure of the Italian goose heart [5].
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The examined organ has an oval, slightly elongated 
shape. Its tip is directed along the ventral side, reaching 
the sixth rib. The base (width of the heart at the base 
– ♀ 40.82±0.06 mm, ♂ 41.56±0.07; a circumference of 
the heart at the base – ♀ 109.22±0.11, ♂ 109.45±0.09) 
is directed on the side of the back.

The coronary sulcus separates the atria from the 
ventricles. The atrial and ventricular septa separate 
them internally (see Figure 1 herein).

Figure 1. The structure of the graylag goose (Anser anser) heart: 
1 – right ventricle, 2 – left ventricle, 3 – left atrium, 4 – right atri-
um, 5 – interventricular groove, 6 – heart apex 

Auricular appendices were found in each atrium, 
with the following dimensions: the right one with a 
length ♀14.98±0.05 mm, ♂ 15.57±0.06; with a width 
♀ 21.99±0.0 mm, ♂ 22.23±0.05; and with a wall thick-
ness ♀ 0.47±0.05 mm, ♂ 0.49±0.06; the left one ♀
12.27±0.05 mm, ♂ 12.98±0.06; ♀ 14.89±0.07 mm, ♂
15.04±0.08; ♀ 0.71±0.03, ♂ 0.78±0.02 mm, respec-
tively. They have an oval, slightly elongated shape, the 
base is convex. Both atria have a smooth base. The 
pectineus muscles are located in the walls of the au-
ricular appendices. From the interatrial crest, four to 
eight pectineal muscles extend, which are connected 
by smaller muscles, thereby forming a finely looped 
network (Figure 2).

The left ventricle is ♀ 40.97±0.09 mm long, ♂
41.05±0.08; width ♀ 14.89±0.09, ♂ 14.98±0.09; wall 
thickness ♀ 8.29±0.05, ♂ 8.35±0.07. It contains a tri-
cuspid valve, which has three cusps: septal, caudal, 

lateral. A partition cusp has a form of a half circle 
with a dense base and a flat top. The edges of the valve 
are serrated on the side; tendon strings are attached 
to them. The interventricular paraconal sulcus is the 
boundary for the ventricles of the heart. It runs in the 
dorsal-abdominal direction, divides the cranioventral 
surface into a section somewhat larger (right) and 
smaller (left). The shape of these cusps resembles a 
rectangle. The base of each cusp attaches to the left 
atrioventricular annulus fibrosus (Figure 3).

Figure 3. Left atrioventricular valve of the heart: 1 – septal cusp; 
2 – caudal cusp; 3 – lateral cusp; 4 – tendinous cords; 5 – septal 
mastoid muscle; 6 – caudal mastoid muscle; 7 – lateral mastoid 
muscle; 8 – trabeculae; 9 – intertrabecular spaces

The septal mastoid muscle of the heart, quadrangu-
lar in shape, is located in the left atrioventricular valve. 
Its parameters are presented in Table 1 given herein. 
Tendinous cords fan out from it in two rows, the first 
row is attached along the lateral edge of the cusp. From 
five to six tendinous cords come off to the right of this 
muscle, then they diverge to 24 tendinous cords and 

Figure 2. The structure of the auricular appendices (right and 
left): 1 – interatrial crest, 2 – right appendix, 3 – left appendix, 
4 – pectineal muscles, 5 – pectineal muscles, 6 – terminal crest 
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attach to the septal valve of the left ventricle. Accord-
ing to V. K. Vansyatskaya and E. A. Kirpaneva (2014), 
gulls and ducks have six to seven tendinous cords [7]; 
according to I. G. Tsuskman (2015), chicken “Hisex 
brown” and Peking duck have four to five tendinous 
cords [5]. The second row is attached in the center of 
the cusp. From the septal mastoid muscle, the tendi-
nous cords diverge into two lines. The tendinous cords 
come off from the caudal mastoid muscle and turn to 
the septal cusp.

The right ventricle is ♀ 31.39±0.05 mm long, ♂ 
31.49±0.05; its width is ♀ 6.29±0.03, ♂ 6.39±0.05; and 
a wall thickness is ♀ 2.89 ± 0.03, ♂ 2.91 ± 0.04, has 
a semilunar atrioventricular opening, where a trap-
ezoid muscle valve is located with a valve length: ♀ 
19.17±0.04 mm, ♂ 21.17±0.05. The average width is ♀ 
9.18±0.04 mm, ♂ 11.95±0.05. V. K. Vansyatskaya and 
E. A. Kirpaneva (2014) note the absence of the right 
endothelial valve in gulls and ducks [7], although ac-
cording to I. G. Tsuskman (2015), the presence of this 
valve is also noted in Heisex brown chicken, Peking 
duck, and Italian goose [5]. In the right ventricle, ten-
dinous cords and mastoid muscles are absent.

Table 1
Indicators of measurements of the left atrioventricular valve

Indicators
М ± Δm

♀ ♂

Septal cusp length, mm 10.71±0.06 10.83±0.07
Septal cusp width, mm 6.47±0.06 6.55±0.07
Lateral cusp length, mm 5.14±0.05 5.21±0.06
Lateral cusp width, mm 7.78±0.07 8.01±0.08
Caudal cusp length, mm 6.58±0.05 6.61±0.06
Caudal cusp width, mm 7.81±0.08 7.99±0.09
Septal mastoid muscle length, mm 10.23±0.09 10.37±0.08
Septal mastoid muscle width, mm 6.59±0.06 6.67±0.07
Lateral mastoid muscle length, mm 8.57±0.07 8.69±0.08
Lateral mastoid muscle width, mm 5.79±0.05 5.82±0.06
Caudal mastoid muscle length, mm 8.32±0.07 8.39±0.06
Caudal mastoid muscle width, mm 4.01±0.03 4.11±0.06

The cavities of the right and left ventricles have 
walls of different thicknesses and different shape. This 
is due to the fact that the left ventricle drives the blood 
a long way through the numerous branches of the aor-
ta and many veins, where it encounters a significant 
obstacle.

The presence of a tricuspid valve has been noted, 
the cusps of which are connected by bridges, creat-

ing a common morphofunctional complex that slows 
down a sharp drop in pressure due to a large load on 
the heart.

The data obtained supplement the existing ideas 
about the morphology of the heart of birds. It can 
be used in the educational process at the veterinary, 
zoo-engineering, at biological faculties; when writing 
articles on comparative animal morphology; to con-
duct research on the influence of external and internal 
factors on the cardiovascular system of birds.
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