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Recently, in Ukraine, there has been a significant increase in the possibilities of
invasive treatment of cardiovascular pathologies, the number of open-heart
cardiosurgical operations and endovascular interventions is increasing. Each of
these interventions requires endovascular catheterization of the coronary venous
sinus of the heart, the variety of anatomical features of which requires a detailed
study of the anatomy of the venous system of the heart. The purpose of the work is
to establish the features of the coronary sinus dimensions and anthropometric
indicators in men and women without coronary artery pathology, as well as the
relationships between these indicators. Weight, body length, body mass index,
anterior-posterior size of the chest, as well as the dimensions of the coronary sinus
were determined (the length of the coronary sinus from the mouth to the oblique
atrial vein, the transverse size of the coronary sinus in the area of the mouth in the
sagittal and axial planes, the transverse size of the coronary sinus in the middle
third in the sagittal and axial plane, the transverse dimension of the coronary sinus
at the level of the oblique vein of the atrium in the sagittal and axial plane) in 15 men
and 9 women aged 44 to 60 years (average age according to the age classification
of the World Health Organization) without pathology of the coronary arteries, who
underwent CT coronary angiography at the "Amosov National Institute of
Cardiovascular Surgery NAMS of Ukraine". Statistical processing of the obtained
results was carried out in the license package "Statistica 6.0" using non-parametric
estimation methods. As a result of the conducted research, the limits of the percentile
range of anthropometric indicators and the size of the coronary sinus in men and
women without coronary artery pathology were established. When analyzing the
value of these indicators between men and women, only significantly higher values
of body mass and length were established in men. Therefore, when analyzing the
relationship between the dimensions of the coronary sinus and the anthropometric
parameters of the body, the distribution of indicators by sex was not carried out.
When analyzing the correlations between age, sex, weight, body length, body mass
index, signs of body mass index (indicates underweight, equivalent to normal body
weight, indicates the presence of excess weight, or is a sign of obesity) and the
anterior-posterior size of the chest with almost all dimensions of the coronary
sinus, multiple reliable direct strong (r=0.64 and r=0.67) and medium strength
(r=0.44 and r=0.47), as well as unreliable medium strength direct correlations with
the anterior-posterior size of the chest were established (r=0.40 in both cases). In
addition, multiple nonreliable average strength direct correlations of more than half
of coronary sinus dimensions were established with body weight (r= from 0.32 to
0.35). When analyzing the correlations between the sizes of the coronary sinus,
multiple reliable direct strong (r= from 0.60 to 0.65) and medium strength (r= from
0.41 to 0.59), as well as unreliable medium strength direct (r= from 0.30 to 0.40)
correlations were established with half the size of these indicators.
Keywords: coronary sinus, CT coronary angiography, morphometry, anthropometry,
correlations, men and women without coronary artery pathology, sex differences.
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Introduction
Diseases of the cardiovascular system continue to

occupy the first place in the mortality structure of the
population of most countries of the world. Recently, in our
country, there has been a significant increase in the
possibilities of invasive treatment of cardiovascular
pathologies, the number of open-heart cardiosurgical
operations and endovascular interventions is increasing.
As of the middle of 2023, there are 17 electrophysiological
laboratories in Ukraine, which perform invasive
electrophysiological interventions for heart rhythm
disorders. Each of these interventions requires
endovascular catheterization of the coronary venous sinus
of the heart using an electrophysiological catheter to study
the electrical activity of the heart. In addition, in certain
cardiovascular diseases, resynchronization three-chamber
artificial pacemakers are implanted, in which restoration
of the synchronous contractility of the heart cavities is
realized due to stimulation of the left parts of the heart
through one of the tributaries of the coronary venous sinus.
The variety of anatomical features of the coronary venous
sinus requires a detailed study of the anatomy of the venous
system of the heart, as well as the determination of certain
regularities in the size of its individual parts in order to
create tools for catheterization of the coronary venous sinus
and its tributaries [1, 5, 7]. For a long time, the possibilities
of anatomical research methods were limited to the
analysis of sectional material, including after its fixation
with formalin [11, 17, 21]. Coronary venous sinus size
measurements on sectioned material differ from those in
vivo, which is explained by the absence of intravital
hemodynamic turgor [14]. For this purpose, some
researchers used X-ray contrast angiography, which was
first performed in 1951 [20], including retrograde filling of
the coronary venous sinus, which made a significant
contribution to the understanding of the morphology of the
venous system of the heart [6, 10]. With the introduction of
the technique of multispiral computer tomography - a
method of obtaining spatial three-dimensional models of
individual body structures, researchers gained the
opportunity not only to assess the linear dimensions of the
coronary venous sinus during life, but also other
morphometric indicators that cannot be assessed on
sectional material [4, 8, 13, 15, 18, 22]. In our opinion, this
method of studying the venous system of the heart is the
current standard, as well as magnetic resonance imaging,
which allows obtaining three-dimensional models without
the use of a contrast agent [19]. It has been proven that
concomitant coronary artery pathology also changes the
morphology of the venous system of the heart [3, 12, 16],
therefore, in our study, the presence of coronary artery
pathology during computed tomography was an exclusion
criterion.

The purpose of the work is to establish the features of
the coronary sinus dimensions and anthropometric
indicators in men and women without coronary artery

pathology, as well as the relationships between these
indicators.

Materials and methods
An examination of 15 men and 9 women aged 44 to 60

years (average age according to the age classification of
the World Health Organization) without coronary artery
pathology, who underwent CT coronary angiography based
on SI "Amosov National Institute of Cardiovascular Surgery
NAMS of Ukraine" was carried out.

Committee on Bioethics of Poltava State Medical
University (protocol № 171 From 27.02.2019) found that
the studies do not contradict the basic bioethical standards
of the Declaration of Helsinki, the Council of Europe
Convention on Human Rights and Biomedicine (1977),
the relevant WHO regulations and laws of Ukraine.

Body weight and length were determined for all patients.
Body mass index was calculated according to the formula:

body mass index = m/h2,
where m - body mass in kilograms, and h - body length

in meters.
A body mass index value of less than 18.5 kg/m2

indicates underweight; from 18.6 kg/m2 to 22.9 kg/m2 is
equivalent to normal body weight; from 23.0 kg/m2 to 24.9
kg/m2 - indicates the presence of excess weight; more than
30.0 kg/m2 is a sign of obesity [9].

During CT coronary angiography, the following
dimensions of the coronary sinus were determined
(Fig. 1): KS_F - the length of the coronary sinus from the
mouth to the oblique atrial vein (mm); KS_G - the transverse
size of the coronary sinus in the area of the mouth in the
sagittal plane (mm); KS_H - transverse size of the coronary
sinus in the area of the mouth in the axial plane (mm); KS_I
- transverse size of the coronary sinus in the middle third in
the sagittal plane (mm); KS_J - transverse size of the
coronary sinus in the middle third in the axial plane (mm);
KS_K - the transverse size of the coronary sinus at the level
of the oblique vein of the atrium in the sagittal plane (mm);

Fig. 1. Scheme of the coronary venous sinus dimensions'
measurements.
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KS_L is the transverse size of the coronary sinus at the
level of the oblique atrial vein in the axial plane (mm). In
addition, the anterior-posterior size of the chest (GR_KL,
mm) was determined on computer tomograms.

 Statistical processing of the obtained results was
carried out in the license package "Statistica 6.0" using
non-parametric estimation methods. After assessing the
nature of the distributions for each of the variation series,
the average values for each feature, the standard square
deviation and the limits of the percentile range were
determined. The reliability of the difference in values
between independent quantitative indicators was
determined using the Mann-Whitney U-test, and between
independent qualitative indicators (body mass index signs)
- according to the Weber E formula:

t =                                                                ,

where, Р1 and Р2 - percentages with which this or that
indicator met; N1 and  N2 - the number of indicators in the
studied groups.

Correlations were evaluated using Spearman's non-
parametric statistics [2].

Results
The limits of the percentile range (25.000th - 75.000th

percentl) of the body and coronary sinus dimensions in
men and women without coronary artery pathology who
underwent CT coronary angiography are:

for men - body weight 78.0-91.0 kg; body length 1.72-
1.80 m; body mass index 25.2-30.1 kg/m2; anteroposterior
size of the chest on a computer tomogram is 222-246 mm;
the length of the coronary sinus from the mouth to the oblique
atrial vein is 66-86 mm; the transverse size of the coronary
sinus in the area of the mouth in the sagittal plane is 16-20
mm; the transverse size of the coronary sinus in the area of
the mouth in the axial plane is 10-15 mm; the transverse
size of the coronary sinus in the middle third in the sagittal
plane is 8-11 mm; the transverse size of the coronary sinus
in the middle third in the axial plane is 7-9 mm; the
transverse size of the coronary sinus at the level of the
oblique vein in the sagittal plane is 5-7 mm; the transverse
size of the coronary sinus at the level of the oblique vein in
the axial plane - 4-6 mm;

for women - body weight 61.0-71.0 kg; body length 1.59-
1.65 m; body mass index 24.2-26.3 kg/m2; anteroposterior
size of the chest on a computer tomogram is 208-245 mm;
the length of the coronary sinus from the mouth to the oblique
atrial vein is 58-80 mm; the transverse size of the coronary
sinus in the area of the mouth in the sagittal plane is 14-20
mm; the transverse size of the coronary sinus in the area of
the mouth in the axial plane is 9-14 mm; the transverse
size of the coronary sinus in the middle third in the sagittal
plane is 7-9 mm; the transverse size of the coronary sinus
in the middle third in the axial plane is 6-8 mm; the
transverse size of the coronary sinus at the level of the

oblique vein in the sagittal plane is 5-6 mm; the transverse
size of the coronary sinus at the level of the oblique vein in
the axial plane - 4-5 mm.

When analyzing sex differences in anthropometric
indicators (Table 1) and coronary sinus sizes (Table 2),
only significantly higher (p<0.001 in both cases) values of
mass and body length were established in men.

Since practically no reliable sex differences were
established between anthropometric indicators (only
weight and body length are greater in men) or coronary
sinus dimensions, no separate distribution of indicators
by sex was carried out when assessing the relationships
between these parameters.
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Body weight (kg) 84.47±8.72 67.67±8.49 <0.001

Body length (m) 1.763±0.056 1.630±0.048 <0.001

Body mass index (kg/m2) 27.27±3.52 25.42±2.16 >0.05

Anterior-posterior size of the
chest (mm) 235.7±21.8 224.0±24.2 >0.05

Table 1. Anthropometric parameters in men and women without
coronary artery disease (M±σ).

Table 2. Computed tomographic dimensions of the coronary sinus
in men and women without coronary artery disease (M±σ).

Indexes Men Women р

KS_F (mm) 75.13±13.83 71.22±18.25 >0.05

KS_G (mm) 18.27±3.39 17.67±7.00 >0.05

KS_H (mm) 11.67±2.99 13.89±6.15 >0.05

KS_I (mm) 9.733±2.219 8.556±2.128 >0.05

KS_J (mm) 8.000±2.104 7.111±1.616 >0.05

KS_K (mm) 6.000±1.195 5.556±1.333 >0.05

KS_L (mm) 5.133±1.302 4.778±0.833 >0.05

Table 3. Correlations of coronary sinus dimensions with age, sex
and anthropometric parameters in patients without coronary artery
disease (n=24).

Notes: AGE - age of patients (years); SEX - sex (1 - male, 2 -
female); MAS - body weight (kg); ROST - body length (m); IMT -
body mass index (kg/m2); IMT_1 - signs of BMI (1 - indicates
underweight, 2 - equivalent to normal body weight, 3 - indicates
excess weight, 4 - sign of obesity); GR_KL - anterior-posterior
size of the chest on a computer tomography (mm); reliable
correlations are highlighted in bold; unreliable correlations of medium
strength are highlighted in bold italics; direct correlations are
highlighted in yellow, orange, and red; feedbacks are highlighted in
green.

AGE SEX MAS ROST IMT IMT_1 GR_KL

KS_F 0.04 -0.22 0.35 0.09 0.34 0.22 0.67

KS_G -0.04 -0.18 0.33 0.21 0.18 -0.01 0.44

KS_H 0.12 0.11 -0.06 -0.03 -0.11 -0.23 0.26

KS_I -0.02 -0.33 0.34 0.42 0.16 0.10 0.40

KS_J 0.24 -0.22 0.32 0.23 0.21 0.13 0.64

KS_K 0.18 -0.18 0.07 -0.01 0.10 0.13 0.47

KS_L 0.23 -0.13 -0.01 0.04 -0.10 -0.02 0.40
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The results of correlations between the age, sex and
anthropometric indicators of patients who underwent CT
coronary angiography with the dimensions of the coronary
sinus, as well as between the dimensions of the coronary
sinus, are shown in Tables 3 and 4.

Discussion
We have established the limits of the percentile range

of mass, body length, body mass index, anterior-posterior
size of the chest on a computer tomogram, the length of
the coronary sinus from the mouth to the oblique vein of the
atrium, the transverse size of the coronary sinus in the
area of the mouth, in the middle third and at the level oblique
vein in sagittal and axial planes in men and women without
coronary artery pathology. Significant differences in these
indicators between men and women were established only
between body weight and length (higher values in men,
p<0.001). Therefore, when analyzing correlations between
the dimensions of the coronary sinus and with
anthropometric parameters of the body, as well as when
modeling the dimensions of the coronary sinus, a separate
distribution of indicators by sex was not carried out.

When analyzing the correlations between age, sex,
weight, body length, body mass index, signs of body mass
index that indicate insufficient weight, equivalent to normal
body weight, the presence of excess weight, or obesity and
the anterior-posterior size of the chest on the computer
computed tomography with almost all dimensions of the
coronary sinus, multiple reliable direct strong and medium
strength, as well as unreliable medium strength direct
correlations with the anterior-posterior size of the chest (r=
from 0.40 to 0.77) were established. In addition, multiple
nonreliable average strength direct relationships of more

than half of coronary sinus dimensions were established
with body weight (r= from 0.32 to 0.35). In other cases,
correlations are isolated or absent at all.

When analyzing the correlations between the sizes of
the coronary sinus in patients who underwent CT coronary
angiography, multiple reliable correlations of strong (r= from
0.60 to 0.65) and medium strength (r= from 0.41 to 0.59),
as well as unreliable correlations of medium strength (r=
from 0.30 to 0.40) are established with more than half of
these indicators (most often with the transverse
dimensions of the coronary sinus in the middle third in the
sagittal and axial planes).

The conducted analysis makes it possible to determine
certain regularities of the anatomy of the venous system of
the heart, which can be used in the planning of surgical
interventions for which the configuration of the coronary
venous sinus is important, namely invasive
electrophysiological studies, cardiac resynchronization
therapy, etc. [1, 5].

Conclusion
1. The limits of the percentile range of anthropometric

indicators and computed tomographic dimensions of the
coronary sinus in men and women without coronary artery
pathology have been established. Significant differences
in these indicators between men and women were
established only between body weight and length (higher
values in men).

2. When analyzing the correlations between the age,
sex and anthropometric indicators of patients who
underwent CT coronary angiography with the dimensions
of the coronary sinus, multiple reliable direct strong and
medium strength, as well as unreliable direct relationships
of medium strength (r= from 0.40 to 0.67) were established
only between virtually all with coronary sinus dimensions
and anterior-posterior thoracic dimensions.

3. When analyzing the correlations between the
dimensions of the coronary sinus, multiple reliable direct
strong and medium strength, as well as unreliable direct
relationships of medium strength (r= from 0.30 to 0.65)
were established with more than half of these indicators
(most often with the transverse dimensions of the coronary
sinus in the average third in the sagittal and axial planes).

Table 4. Correlations between coronary sinus dimensions in
patients without coronary artery disease (n=24).

KS_F KS_G KS_H KS_I KS_J KS_L

KS_G 0.46

KS_H 0.25 0.65

KS_I 0.40 0.45 0.35

KS_J 0.60 0.40 0.50 0.59

KS_K 0.09 0.15 0.10 0.30 0.41

KS_L -0.06 0.06 0.09 -0.08 0.20 0.63
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ОСОБЛИВОСТІ АНТРОПОМЕТРИЧНИХ ПОКАЗНИКІВ І РОЗМІРІВ КОРОНАРНОГО СИНУСА ТА ЗВ'ЯЗКІВ МІЖ ДАНИМИ
ПОКАЗНИКАМИ У ПАЦІЄНТІВ БЕЗ ПАТОЛОГІЇ КОРОНАРНИХ АРТЕРІЙ
Люлька Є.  М.,  Білаш С.  М.
Останнім часом в Україні спостерігається значний зріст можливостей інвазивного лікування кардіоваскулярних патологій,
збільшується кількість кардіохірургічних операцій на відкритому серці та ендоваскулярних інтервенцій. Кожне із таких
втручань потребує ендоваскулярної катетеризації коронарного венозного синуса серця , різноманіття анатомічних
особливостей якого потребує детального вивчення анатомії венозної системи серця . Мета роботи - встановити
особливості розмірів коронарного синуса та антропометричних показників у чоловіків і жінок без патології коронарних
артерій, а також зв'язки між даними показниками. Проведено визначення маси, довжини тіла, індексу маси тіла, передньо-
заднього розміру грудної клітки, а також розмірів коронарного синуса (довжина коронарного синуса від гирла до косої вени
передсердя, поперечний розмір коронарного синуса в ділянці гирла у сагітальній та аксіальній площині, поперечний розмір
коронарного синуса в середній третині у сагітальній та аксіальній площині, поперечний розмір коронарного синуса на рівні
косої вени передсердя у сагітальній та аксіальній площині) у 15 чоловіків і 9 жінок віком від 44 до 60 років (середній вік
відповідно до вікової класифікації Всесвітньої організації охорони здоров'я) без патології коронарних артерій, яким виконували
КТ-коронарографію на базі ДУ "Національний інститут серцево-судинної хірургії їм . М. М. Амосова НАМН України".
Статистична обробка отриманих результатів проведена в ліцензійному пакеті "Statistica 6.0" із використанням
непараметричних методів оцінки. В результаті проведених досліджень встановлені межі процентильного розмаху
антропометричних показників та розмірів коронарного синуса у чоловіків і жінок без патології коронарних артерій. При
аналізі величини даних показників між чоловіками та жінками встановлені лише достовірно більші значення у чоловіків маси
та довжини тіла. Тому при аналізі зв'язків між розмірами коронарного синуса та з антропометричними параметрами тіла
розподіл показників за статтю не проводили. При аналізі кореляцій розмірів коронарного синуса з віком, статтю, масою,
довжиною тіла, індексом маси тіла, ознаками індексу маси тіла (свідчить про недостатню вагу, еквівалент нормальної
маси тіла, вказують на наявність зайвої ваги, або є ознакою ожиріння) та передньо-заднім розміром грудної клітки з
практично усіма розмірами коронарного синуса, встановлені множинні достовірні прямі сильні (r=0,64 та r=0,67) та середньої
сили (r=0,44 та r=0,47), а також недостовірні середньої сили прямі зв'язки з передньо-заднім розміром грудної клітки (r=0,40
в обох випадках). Крім того, множинні недостовірні середньої сили прямі зв'язки більш ніж половини розмірів коронарного
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синуса встановлені з масою тіла (r= від 0,32 до 0,35). При аналізі кореляцій між розмірами коронарного синуса встановлені
множинні достовірні прямі сильні (r= від 0,60 до 0,65) та середньої сили (r= від 0,41 до 0,59), а також недостовірні середньої
сили прямі (r= від 0,30 до 0,40) зв'язки більш ніж із половиною розмірів даних показників.
Ключові слова: коронарний синус, КТ-коронарографія, морфометрія, антропометрія, кореляції, чоловіки та жінки без
патології коронарних артерій, статеві розбіжності.
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