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The formation of principles underlying the organization of the morphofunctional features of the testicular drain-
age system, as well as the structures of the male reproductive system, represents an important area for further
clinical and morphological studies aimed at clarifying the pathogenesis of male infertility. In the present study, data
obtained from puncture biopsy of the testes in infertile men who had undergone surgical intervention on this organ
during childhood were analyzed. During the structural morphometric correlation analysis conducted to determine
the main causes of this pathology, the diseases were conditionally divided into cluster groups, which had characteris-
tic identification features depending on the degree of dysfunction of the testicular drainage systems. Morphometric
analysis of correlation relationships confirmed a close association between indicators reflecting the state of the sper-
matogenic epithelium and the vessels of the microcirculatory bed of the testicular drainage systems. Knowledge of
the long-term reproductive outcomes of the testis after childhood surgeries for cryptorchidism, varicocele, disorders
of obliteration of the processus vaginalis of the peritoneum, and inflammatory diseases of the testis in these patho-
logical conditions remains fragmented and insufficiently comprehensive. The study demonstrated that in children
who underwent surgical interventions for testicular diseases, significant disturbances occur in the vascular system of
the testis, leading to a gradual decline in fertile function and the development of infertility. Recent advances in the
study of the arterial, venous, and lymphatic vascular beds, as well as the efferent pathways of the testis, have made
it possible to expand current understanding of certain aspects of the pathogenesis of male infertility and to clarify

specific issues related to the morphofunctional state of the testicular drainage systems.
Key words: testicular pathology in children, surgical interventions, male infertility, morphometry of testicular

biopsies, structural correlation analysis.

Connection of the publication with planned re-
search work.

This study is part of the research project of the De-
partment of Surgical Diseases: “Development and im-
provement of methods for the diagnosis and surgical
treatment of abdominal organs in acute surgical diseas-
es and their complications,” state registration number
0118U004202.

Introduction.

The clinical and morphological features of the struc-
tural organization of the testicular drainage systems, as
components of the male reproductive system, require
comprehensive investigation and further research [1,
2, 3, 4]. At present, it is known that changes in the tes-
tes of children after surgical intervention impair the full
function of sperm production in adulthood and lead to
infertility [5, 6, 7]. Data obtained from contemporary
scientific literature indicate that morphofunctional and
morphometric studies aimed at investigating the patho-
genesis of male infertility correspond to general patterns
associated with alterations in the testicular drainage sys-
tems that originate in childhood and are accompanied
by surgical interventions [8, 9].

The aim of the study.

To investigate the main morphofunctional relation-
ships and morphometric correlations between disorders
of the testicular drainage systems in childhood resulting
from surgical treatment and the development of male
infertility.

Object and research methods.

In the conducted scientific study, data from puncture
biopsy of the testes of 98 infertile men who had under-
gone surgical treatment for testicular diseases during
childhood were analyzed. Prior to any procedures, all
patients provided informed voluntary consent to partic-
ipate in the study. Morphometric and morphofunctional
studies were performed using a proposed mathematical
model of correlation morphometric analysis of individual
clusters and groups of infertile men who had undergone
surgical interventions in childhood for cryptorchidism,
varicocele, disorders of obliteration of the processus
vaginalis of the peritoneum, and inflammatory diseases
of the testis. Control data were obtained from literature
sources describing the morphofunctional structure of
the testicular drainage systems at different age periods
(10, 11, 12].

Measurements were performed for the external di-
ameters of arterioles, capillaries, and venules. In addi-
tion, the number of arterioles, capillaries, and venules
per unit area of interstitial tissue was calculated. The
structural state of the testicular drainage systems was
studied using staining of paraffin sections with hematox-
ylin—eosin and the Mallory-Slinchenko method, followed
by morphometric analysis. According to the mathemati-
cal model, Pearson’s pairwise correlation coefficients (r)
were calculated with assessment of their level of signifi-
cance (p) and strength of association.

According to the Bioethics Commission of the Eu-
ropean Medical University (protocol of the meeting of
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Table 1 — Very strong correlations between morphometric parameters
of testicular biopsy in infertile men (0.9<r(x, y)<1.0)

Morphometric parameter

Correlation coefficients, r (x, y)

Nuclear volume of spermatogonia

r(1,2)=0.98; r (1,3)=0.92; r (1, 4)=0.92; r (1, 5)=0.92

Nuclear volume of Sertoli cells

r(2,3)=0.98; r (2, 4)=0.95; r (2, 5)=0.94

Nuclear volume of Leydig cells

r(3,5)=0.91; r (2, 3)=0.98; r (1, 3)=0.92

Number of spermatogonia

r (4, 5)=0.95; r (2, 4)=0.95; r (1, 4)=0.92

Number of Sertoli cells

r(1,5)=0.92; r (2, 5)=0.94; r (3, 5)=0.91; r (4, 5)=0.95

Number of Leydig cells

No strong correlation relationships; 0.9<r(x, y)<1.0

Diameter of arterioles

No strong correlation relationships; 0.9<r(x, y)<1.0

O IN|[OO|Vn | WN |- [2

Diameter of capillaries

No strong correlation relationships; 0.9<r(x, y)<1.0

9 | Diameter of venules

No strong correlation relationships; 0.9<r(x, y)<1.0

“_n

Notes: the sign

the Committee on Biomedical Ethics No. 1, January 12,
2025), no violations of ethical standards were identified
during the conduct of this research.

Research results and their discussion.

Very strong morphometric correlation relationships
(0.9<r(x, y)<1.0) (table 1) were identified between the
nuclear volume of spermatogonia and the nuclear vol-
ume of Sertoli cells (r=0.98); the nuclear volume of
spermatogonia and the nuclear volume of Leydig cells
(r=0.92); the nuclear volume of spermatogonia and
the number of spermatogonia (r=0.92); the nuclear
volume of spermatogonia and the number of Serto-
li cells (r=0.92); the nuclear volume of Sertoli cells and
the nuclear volume of Leydig cells (r=0.98); the nuclear
volume of Sertoli cells and the number of spermatogo-
nia (r=0.95); the nuclear volume of Sertoli cells and the
number of Sertoli cells (r=0.94); the nuclear volume of
Leydig cells and the number of Sertoli cells (r=0.91); and
the number of spermatogonia and the number of Sertoli
cells (r=0.95).

Strong correlation relationships (0.7<r(x, y)<0.9)
(table 2) were identified between the nuclear volume
of spermatogonia and the external diameter of arte-
rioles (r=0.70); the nuclear volume of Sertoli cells and
the external diameter of venules (r=0.79); the nucle-
ar volume of Sertoli cells and the external diameter of
veins (r=0.74); the nuclear volume of Leydig cells and
the number of spermatogonia (r=0.89); the number of
spermatogonia and the external diameter of venules

Table 2 — Strong correlations between

morphometric parameters of testicular biopsy in
infertile men (0.7<r(x, y)<0.9)

Correlation coefficients,

r(x, y)
1 Nuclear volume of r (1,7)=0,70; r (1, 9)= -0.79
spermatogonia

N Morphometric parameter

Nuclear volume of Sertoli cells | r (2, 9)=-0.74

r (3, 4)=0.89

r (3, 4)=0,89; r (4, 9)=-0.85
r (5, 9)=-0.79

r (6, 8)=-0.82; r (6, 9)=0.75
r(1,7)=0.70; r (7, 8)=0.78
r(7,8)=0.78; r (8, 6)=-0.82
r(1,9)=-0.79; r (2, 9)=-0.74

Notes: the sign “-” indicates a negative correlation, where an increase
in one parameter is associated with a decrease in another.

Nuclear volume of Leydig cells

Number of spermatogonia

Number of Sertoli cells

Number of Leydig cells

Diameter of arterioles

0 |IN|oun bW N

Diameter of capillaries

9 | Diameter of venules

“_n

indicates a negative correlation, where an increase in one parameter is associated with a decrease in another.

(r=-0.85); the external diameter of arterioles and the
external diameter of capillaries (r=0.78); the number
of Sertoli cells and the external diameter of venules
(r="-0.79); the external diameter of capillaries and the
number of Leydig cells (r=0.82); and the external diam-
eter of capillaries and the external diameter of venules
(r=0.70). The largest number of strong morphometric
correlation relationships was observed with the external
diameter of venules.

Significant correlation relationships (0.5<r(x, y)<0.7)
(table 3) were identified between the nuclear volume
of spermatogonia and the external diameter of capil-
laries (r=0.65); the nuclear volume of Sertoli cells and
the external diameter of capillaries (r=0.51); the nuclear
volume of Leydig cells and the external diameter of ve-
nules (r=-0.58); the external diameter of arterioles and
the number of Leydig cells (r= -0.55); and the external
diameter of arterioles and the number of Sertoli cells
(r=0.53).

Moderate correlation relationships (0.3<r(x, y)<0.5)
(table 4) were identified between the nuclear volume
of spermatogonia and the nuclear volume of Leydig cells
(r=-0.33); the nuclear volume of Leydig cells and the
number of Sertoli cells (r=-0.36); the number of sper-
matogonia and the number of Leydig cells (r=-0.47); the
number of Sertoli cells and the number of Leydig cells
(r=-0.41); the number of Leydig cells and the external
diameter of venules (r=0.44); and the number of Leydig
cells and the number of arterioles (r=-0.38).

Weak correlation relationships (0<r(x, y)<0.3) (table
5) were identified between the nuclear volume of sper-
matogonia and the number of Leydig cells (r=-0.27); the
nuclear volume of Leydig cells and the external diameter
of capillaries (r=0.26); and the nuclear volume of Leydig
cells and the number of Leydig cells (r=0.21). During the
correlation analysis of morphometric parameters, very
strong correlation relationships (0.9<r(x, y)<1.0) (table
1) were also identified between the nuclear volume of
spermatogonia and the nuclear volume of Sertoli cells
(r=0.91); the nuclear volume of Sertoli cells and the num-
ber of arterioles (r=0.90); the nuclear volume of Leydig
cells and the number of venules (r=0.90); the number of
spermatogonia and the number of Sertoli cells (r=0.99);
the number of spermatogonia and the number of arte-
rioles (r=0.99); the number of spermatogonia and the
external diameter of arterioles (r=0.93); the number of
spermatogonia and the number of capillaries (r=0.94);
the external diameter of arterioles and the number of
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Sertoli cells (r=0.93); the ex-
ternal diameter of arterioles

Table 3 - Significant correlations between morphometric parameters
of testicular biopsy in infertile men (0.5<r(x, y)<0.7)

and the number of arterioles
(r=0.91); the external diame-

ter of arterioles and the num-

ber of capillaries (r=0.97);

the number of Sertoli cells

and the number of arterioles
(r=0.98); the number of Ser-

toli cells and the number of

capillaries (r=0.95); the ex-

ternal diameter of venules

Diameter of arterioles
and the number of venules

r(2,7)=0.51; r (7, 6)=-0.55; r (7, 5)=0.53

(r=0.95); and the number of Diameter of capillaries

N Morphometric parameter Correlation coefficients, r(x, y)

1 | Nuclear volume of spermatogonia|r (1, 8)=0.65

2 | Nuclear volume of Sertoli cells r (2, 8)=0.51

3 | Nuclear volume of Leydig cells r(3,9)=-0.58

4 | Number of spermatogonia No significant correlation relationships; 0.5<r(x, y)<0.7
5 | Number of Sertoli cells r(7,5)=0.53

6 | Number of Leydig cells r (6, 7)=-0.55

7

8

r(1, 8)=0.65; r (2, 8)=0.51

arterioles and the number of | g |Dpiameter of venules

r(3,9)=-0.58

capillaries (r=0.94).

During the conducted
clinical and morphological
study, it was demonstrated
that against the background

“n

Notes: the sign
a decrease in another.

indicates a negative correlation, where an increase in one parameter is associated with

Table 4 — Moderate correlations between morphometric parameters
of testicular biopsy in infertile men (0.3<r(x, y)<0.5)

of surgical diseases of the

testis in childhood, which sig-

nificantly increased the risk of
the subsequent development

of male infertility, more pro-

nounced specific features of

individual nosological forms
were identified. Subsequent-

ly, general patterns began to Number of Leydig cells

No moderate correlation relationships; 0.3<r(x, y)<0.5

develop to a greater extent. Diameter of arterioles

r(3,7)=0.34; r (4, 7)=0.55; r (7, 9)=-0.44

Surgical diseases of the testes

in children that led to distur- Diameter of capillaries

N Morphometric parameter Correlation coefficients, r(x, y)

1 Nuclear volume of spermatogonia| No moderate correlation relationships; 0.3<r(x, y)<0.5
2 Nuclear volume of Sertoli cells r(2,8)=0.42

3 Nuclear volume of Leydig cells r(3,7)=0.34

4 | Number of spermatogonia r(4,7)=0.45; r (4, 8)=0.34

5 Number of Sertoli cells r (5, 8)=0.34

6

7

8

r (2, 8)=0.42; r (4, 8)=0.34

bances of the testicular drain- | 9 | Diameter of venules

r(7,9)=-0.44

“n

age systems resulted in male Notes: the sign
infertility, and in this process a decrease in another.

two stages of development

were clearly distinguished:

1) the stage of partially adaptive changes;

2) the stage of irreversible disorders.

During the clinical and morphological analysis of the
main causes of surgical diseases of the testis in child-
hood, cluster groups were conditionally distinguished,
which had characteristic identifying features:

a) acute surgical diseases of the testis of both inflam-
matory and traumatic etiology;

b) disorders of the patency of the processus vaginalis
of the peritoneum;

c) anomalies of the phys-
iological stages of testicular
descent into the scrotum

indicates a negative correlation, where an increase in one parameter is associated with

disorders and the rate of infertility development. Taking
into account the degree of impairment of the testicular
drainage systems, these diseases can be ranked accord-
ing to the degree of risk as follows:

1) cryptorchidism;

2) disorders of obliteration of the processus vaginalis
of the peritoneum;

3) varicocele;

4) orchiepididymitis.

Against the background of venous stasis associated
with disorders of the testicular drainage systems, a large
number of vacuoles appear in the cytoplasm of cells of

Table 5 — Weak correlations between morphometric parameters
of testicular biopsy in infertile men (0<r(x, y)<0.3)

during the intrauterine peri-

od;
d) acquired occlusions of

venous outflow through the

testicular vein system.

Analysis of the data ob-
tained during the study made

it possible to determine the

probability and degree of risk Number of Leydig cells

r(1, 6)=-0.27; r (2, 6)=-0.06; r (3, 6)=0.21

of irreversible disorders in the

) . - Di t f arteriol
affected testis. The identified lameter of arteriotes

No weak correlation relationships; 0<r(x, y)<0.3

diseases, united by a common Diameter of capillaries

N Morphometric parameter Correlation coefficients, r(x, y)
1 | Nuclear volume of spermatogonia|r (1, 6)=-0.27

2 | Nuclear volume of Sertoli cells r (2, 6)=-0.06

3 | Nuclear volume of Leydig cells r (3, 8)=0.26; r (3, 8)=0.21; r (3, 6)=0.21

4 | Number of spermatogonia r (4, 6)=-0.25

5 | Number of Sertoli cells r (5, 6)=-0.11

6

7

8

r(3,8)=0.26

pathogenesis, were divided | 9 |Diameter of venules

No weak correlation relationships; 0<r(x, y)<0.3

into separate cluster groups Notes: the sign “-” indicates a negative correlation, where an increase in one parameter is associated with

according to the severity of adecrease inanother.
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the spermatogenic epithelium. Lipid inclusions accumu-
late in the cytoplasm of Sertoli cells. Vacuolated regions
of cytoplasm and separately located groups of dilated
tubules of the endoplasmic reticulum are also observed.
The basement membrane becomes tortuous, forming
projections into the lumen of the seminiferous tubules,
between spermatogonia, or directly into the cytoplasm
of Sertoli cells.

Thus, the summarized results of the conducted clini-
cal and morphological study reliably demonstrated that
disturbances of the testicular drainage systems caused
by surgical diseases of the testis in childhood lead to
irreversible structural changes in the affected testis in
cases of cryptorchidism, disorders of obliteration of the
processus vaginalis of the peritoneum, varicocele, and
orchiepididymitis. Male infertility begins to form grad-
ually in childhood, which eventually results in infertility
in adulthood, since the contralateral testis temporarily
assumes a compensatory function.

The study demonstrated that the pathogenesis of
male infertility caused by surgical diseases of the testis
in childhood is a highly complex process and should be
considered taking into account all aspects of its devel-
opment, adapting the analysis to each individual case.
In this context, it is important to consider not only the

DOI 29254/2077-4214-2026-1-180-409-417
YK 616.697-092:576.31

condition of individual cells and systems but also the
interrelationship of systems during the process of their
changes, which most significantly influences the tran-
sition from compensatory-adaptive cellular and tissue
changes to irreversible disorders.

Conclusions.

1. A significant finding of the study was the estab-
lishment of morphometric correlation relationships
between changes in the external diameters of vessels
of the hemomicrocirculatory bed (strong correlations
0.7<r(x, y)<0.9).

2. Disturbances of the testicular drainage systems
in the pathogenesis of male infertility cause very strong
morphometric correlation relationships (0.9<r(x, y)<1.0),
which exist only between the number of cells and the
nuclear volume of the spermatogenic and endocrine ep-
ithelium.

Prospects for further research.

Based on the obtained data, one of the priority direc-
tions for further research is the development of patho-
genetically justified minimally invasive surgical methods
for the treatment of testicular diseases in childhood,
which represents an important step in the fight against
male infertility.

balibakoe B. M., Ocmpoecbka C. C., MyHmsaH C. O., Xobomoea H. B.,

ElicmyHO . A., AnekceeHKo B. B., Cpi6Huk I1. /1.

MOP®OMETPUYHUN KOPENALINHUA AHANI3 APEHAXKHUX CUCTEM
AIEYKA Y NATOMEHE3I YO/IOBIYOIro BE3NAIAAA NPU AUTAYUX XIPYPTIYHUX
3AXBOPHOBAHHSAX AEYKA B AHAMHE3I

€BponeicbKuii meguuHuii yHisepcutet (m. Hinpo, YkpaiHa)
baybakov-vm@ukr.net

®dopmysaHHA NpuHYUNie opa2aHizayii MopgopyHKUioHANbHUX ocobausocmeli OpeHaMHOI cucmemu A€EYKa, d
MAKOX CMpPYKMyp 40s108i40i perpodyKmueHOI cucmemu € GKMyasnbHUMU HAMPAMKAMU 014 100anbWux KAiHIYHUX
ma mopgosnoeiyHUXx 00cnidxeHs namozaeHe3y 401084020 6e3rnni0ds. ¥ nposedeHomy HAYKOBOMY O0CAIOMEHHI
sus4YaaUCyL O0aHi NyHKYioHHOI 6ioncii Ae4oK xeopux Ha 6e3rnnidds 4os08iKie, AKIi 8 dumsaYomMy eiuyi nepeHecnu
XipypeiyHe empy4yaHHA Ubo20 opaaHy. [1i0 yac nposedeHHs CMPYKMypHO20 MOopPpoMempuyHo20 KopenayiliHo2o
aHani3y 0419 8U3HAYEHHA OCHOBHUX MPUYUH OGHOI Tamosoaii, 3aXe80pto8aHHA bynu yMoeHO po30dineHi Ha KnacmepHi
2pynu, AKi Maau xapakmepHi ideHmugikayiliHi 03HaKU 8 3aa1eXHOCMI 8i0 cmyneHIo NopyueHHA yHKYii OpeHar HuUX
cucmem aevka. Mopgpomempuyruli aHani3 KopeaauiliHux 3anexcHocmeli niomeepous micHUl 830EM038’A30K Mixc
MOKA3HUKAMU CMAHY CrepMamozeHH020 erimesito ma cyOUHamMuU MIKPOUUPKYAAMOPHO20 pycaa OpeHaMHUX
cucmem A€YKa. 3HAHHA 8iddaneHux pe3ysbmamis 8 06a1acmi perpodykmusHoi hyHKUIi Ae1Ka nicaa onepayiliy dimed
3 Npusody Kpunmopxiamy, sapuKkouesne, rnopyweHs obaimepauii 8a2iHan6HO20 8i0POCMKA o4YepesuHU, 3anaabHUX
30X80PHOBAHHAX AEYKA NMPU HA38AHIU namosnoeii 3aauwarmeca hpazmeHmMapHUMU i HE00CMAMHbLO 2AUBOKUMU.
LocnioxeHHa nokasasno, wo y 0imed, Aki 8 duma4Yomy 8iyi nepeHecau XipypaiyHe 8mpy4aHHA MPU 30X80PIOBAHHI
AEYOK, 8i0bysarombca cymmesi nopyweHHs y CyOuHHIill cucmemi ybo2o Op2aHy 3 Mocmyrnosum 3HUMEHHAM
hepmunbHoi pyHKUIi i pozsumrom 6e3nnidos. [JocaeHymi 0CMAHHIM 4acoM yCrixu y 8U84YeHHIi apmepianbHO20,
8eHO3H020, MIMpAMUYHO20 Pyca ma Cim’s 8UHOCHUX W/IAXi8 AEYKA 00380/1UAU PO3WUPUMU YABAEHHA CMOCOBHO
OdeAKux acrekmie rnamozeHe3y 40s108i4020 6e3ra1i00s, 3P0o3ymMimu OKpemi NUMAHHA MOPpOpYHKYIOHANbHO20
CMaHy OpeHaMHUX cucmem AEYKA.

Knwouoei cnoea: namonoeia sevok y Oimeli, XxipypeiyHi empyvaHHs, 4ososive 6e3rni0os, mopgpomempis
b6ionmamis Ae4ok, cmpyKkmypHuli KopenauitiHul aHani3.

38’A30K nyb6niKaLii 3 n1aHOBMMMU HayKOBO-A0CNIA-
HUMMK poboTamu.

JocnigxkeHHa € dparmeHtom HAP Kadenpu xipyp-
riYHMX xBopob: «Po3pobKa Ta yAOCKOHANEHHS METOAIB
LiarHOCTMKM i XipypriyHOro NiKyBaHHA OpraHiB YepesHOi
NMOPOXKHWHU NPU TOCTPUX XiPYPFiYHMX 3aXBOPHOBAHHAX

Ta X YCKNAAHEHHAX», HOMep [AepKaBHOI peecTpauil
0118U004202.

Bctyn.

KniHiko-mopdonoriyHi  0cobanBOCTi  CTPYKTypHOI
OpraHisauii ApeHaXXHUX CUCTEM AEYKA, AK KOMMOHEHTIB
Y0/10BiYOi CTaTeBOi cucTtemun, noTpebytoTb BcebiyHOro
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BMBYEHHSA Ta NPOBEAEHHA NOAANbLUMX JOCAIAXeHb [1, 2,
3, 4]. Ha cyyacHoMmy eTani BigoMo, W0 3MiHUM B A€YKax y
AiTel nicns XipypriYyHoro BTPY4YaHHA, NOPYLLYOTb MOBHO-
LiHHY PYHKLit0 yTBOPEHHA CNepMaTo30isiB B LOPOCIOMY
BiLi i npm3BOAATb A0 6e3nnigas [5, 6, 7]. OTpumaHi AaHi
i3 Cy4acHMX HayKOBMX fiTepaTypHUX AKepen ceig4aTtb
npo Te, Wwo mopdo-PpyHKLUioHaNbHI Ta MOPPOMETPUYHI
JOCNiAMKEHHA, NPU BMBYEHHI natoreHesy besnnigasa vy
YONOBIKIB, BiANOBIAAOTb 3ara/IbHUM 3aKOHOMIPHOCTAM,
noB’A3aHUX 3i 3MiHAMW B APEHANKHUX CUCTEMaAX AEYKA
e y AUTA4oMy BiLi, AKI CynpoBOAKYBaNMUChb Xipypriy-
HUM BTpyYaHHAM [8, 9].

Merta gocnigKeHHs.

[ocnigntv ocHoBHI mopdodyHKLioOHaNbHI napa-
neni 1a MopPoOMETPUYHI KopensaLil MixK NopyLIeHHSMM
OPEHAXHUX CUCTEM AEYKA B AUTAYOMY BiLli B pe3ynbTaTi
Xipypri4yHOro NikyBaHHA Ta PO3BUTKOM Y0n0Bi4Oro 6es-
nnigaA

O6’eKT i meTOaM AOCNiAXKEHHA.

B npoBeaeHOMY HAyKOBOMY AOCHIAMKEHHI 6ynu
OTPMMaHI AaHi NyHKLUioHHOI Bioncii aAe4oK 98 xBopuX Ha
6e3nnifna YonoBiKiB, AKI NepeHecaV B AUTAYOMY BiLli
XipypriuHi 3axBoptoBaHHA AeyKa. [o no4yatky byab-aKux
npoueayp yci nauieHTM Haganu iHbopmoBaHy [o6po-
BifIbHY 3rofly Ha y4yacTb. [lpoBoanan mopbomMeTpuyHi Ta
mopdodyHKLUiOHANbHI AOCNIAKEHHA 3 BUKOPUCTAHHAM
3aMpONOHOBaHOI MaTeMaTUYHOI Mogeni KopensuiiHo-
ro MoppoOMeTPUYHOro aHanily OKPemux KiactepiB Ta

Komicieto 3 nuTaHb 6ioeTUKM 3 NPOTOKOY 3acifaHHsA
KOMITeTy 3 BiomeanyHOT eTUKN EBPONENCHKOro meany-
Horo yHiBepcuTeTy (Ne 1 Big 12 ciuHa 2025 p.) nopyLieHb
MOPa/bHO-ETUYHUX HOPM NPU NPOBEAEHHI HAYKOBO-A0-
cnigHoi poboTu He BUAB/EHO.

Pe3ynbTtati AocnigKeHHs Ta ix 06roBopeHHs.

BusBneHi ayxe cuibHi MOpPOMETPUYHI Kopenau,in-
Hi 38’A3KK 0,9 <r (x, y)<1,0 (Tabn. 1) mix obcarom agep
cnepmatoroHiin i obcarom agep knitnH Ceptoni —r=0,98;
obcarom sgep cnepmaToroHi i obcarom sgep KAiTUH
Newgira—r=0,92; obcarom agep cnepmaToroHii i Kinbki-
CTIO cnepmaToroHil — r=0,92; obcarom agep cnepmaro-
FOHIN i KinbKicTo KNiTMH CepToni —r=0,92; obcarom agep
KniTvH CepToni i obcarom saep KAituH fleiiaura —r=0,98;
obcarom agep KnitMH CepToni i KinbKicTio cnepmaToro-
Hi — r=0,95; obcarom saep KNituH CepToni i KinbKicTo
KniTnH CepToni — r=0,94; obcarom agep KAitTuH Jleiaura
i KinbkicTio KniTuH CepToni — r=0,91; KinbKicTio cnepma-
TOTOHIl i KinbKicTio KniTuH CepTtoni —r=0,95.

CunbHi KopenauiHi 38°a3kn 0,7<r(x, y)<0,9 (Tabn. 2)
BUAB/IEHI Mix 06cATOM Afep CnepmaToOroHiv i 30BHiL-
Him giameTpom apTepion — r=0,70; obcarom saep KAiTUH
CepToni i 30BHilWHIM giameTpom BeHy — r=0,79; obcarom
M Aagep KAituH CepToni i 30BHILWHIM AiameTpom BeHy —
r=0,74; obcarom agep KNiTMH Jlenaira i KinbkicTio
cnepmaTtoroHin —r =0,89; KiNbKiCTIO CNepMaToroHii
i 30BHiWHIM aiameTpom BeHyn — r= -0,85; 30BHIwW-
HiM AiameTpoM apTepion i 30BHIWHIM giameTpom

Tabnuusa 1 — [lyxke cunbHi KopenauiiiHi 38’a3kn mopdpomeTpuuHux napametpis 6ioncii A€UOK XxBOpPUX
Ha 6e3nnigaa yonosikis (0,9<r(x, y)<1,0)

MopdomeTpuyHi napameTtpu

KoediuieHTn Kopensuii, r (X, y)

ObcAar agep cnepmaToroHin

r(1,2)=0,98;r (1, 3)=0,92; r (1, 4)=0,92; r (1, 5)=0,92

Ob6car saep KNituH CepTtoni

r(2,3)=0,98; r (2, 4)=0,95; r (2, 5)=0,94

Obcar aaep KNiTUH Jlerigura

r(3,5)=0,91; r (2, 3)=0,98; r (1, 3)=0,92

KinbKicTb cnepmaTtoroHin

r (4, 5)=0,95; r (2, 4)=0,95; r (1, 4)=0,92

KinbKicTb KniTnH CepToni

r(1,5)=0,92; r (2, 5)=0,94; r (3, 5)=0,91; r (4, 5)=0,95

KinbKicTb KNiTUH Nleligira

CuNbHMX KopenauiinHux 38’askis Hemae; 0,9<r(x, y)<1,0

LiameTp apTepion

| IN|o|un[p|lw N |2

OiameTp Kaninapis

(
CuAbHMX KopenauinHux 38’askis Hemae; 0,9<r(x, y)<1,0
(

CuAbHMX KopenauiinHux 38’askis Hemae; 0,9<r(x, y)<1,0

9 | AiameTp BeHyn

CuAbHMX KopenauinHux 38’askis Hemae; 0,9<r(x, y)<1,0

“n

NpuUMiTKK: 3HaK “-

rpyn xBopux Ha 6e3nnigna YonoBikiB, B aHaMHe3i AKKX
6ynn nepeHeceHi B AUTUHCTBI ONepaTUBHI BTPYYaHHA 3
NpUBOAY KPUMTOPXi3My, BapuKouene, nopylueHb obi-
TepaLii MixBOBOro BiAPOCTKA O4YepeBMHM Ta 3anasnbHUX
3aXBOPIOBaHHAX AevKa. KoHTposnem 6ynu aaHi nitepa-
TYypu no MopdodyHKLIOHANbHIA CTPYKTYPi APEeHarKHUX
CMCTeM fieUKa B pi3Hi BiKoBi nepioam [10, 11, 12].

MpoBoanAM 3amipu 30BHIiWHIX AiameTpiB apTe-
pion, Kaninapis, BeHyn. Kpim Toro, BUpaxoByBanocb
3HAXOAXXEeHHA B OAMHMLUI nAowWi iHTepcTULiiHOT
TKAaHWHW apTepion, Kaninapis i BeHyn. CTPyKTypHUN
CTaH ApeHaXHUX CUCTeM fEYKA BMBYANW MeTona-
Mu 3abapsieHHA napadiHOBUX 3pi3iB remaTokcu-
NiHOM-eo3iHOM, meTogom Manopi-CaiHyeHKO 3
noganbwot mopdomeTpieto. BignosigHo matema-
TUYHOT Mmopaeni pospaxoByBann KoedilieHTM napHoi
Kopenauji MipcoHa (r) 3 ouiHKOM MOro PiBHA 3HAYMMOCTI
(p) i cnnum 38’A3KYy.

BKA3y€ Ha HEraTUBHMUIM KOPeNALiNHMIA 38’A30K, KOAM i3 36ibLIEHHAM OAHOIO NapameTpa 3MeHLYETbCA iHLWINIA.

Tabnunua 2 — CunbHi KopenauiHi 38°A3Kn
mopdomeTpUUHUX NapameTpiB bioncii aeuok
XBOpuxX Ha 6e3nnigaa uyonosikis (0,7<r(x, y)<0,9)

N Morphometric parameter Correlatici?xfzs)efﬁcients,
1 | O6car agep cnepmaToroHin r (1, 7)=0,70; r (1, 9)=-0.79
2 | O6car agep kniTnH CepToni. r(2,9)=-0.74

3 | ObcAr agep KAiTUH Nleligira r (3, 4)=0.89

4 | KinbKicTb cnepmaTtoroHii r (3, 4)=0,89; r (4, 9)=-0.85
5 | KinbkicTb KniTuH CepToni r (5, 9)=-0.79

6 | KinbKicTb KNiTWH Nleigira r (6, 8)=-0.82; r (6, 9)=0.75
7 | OiameTp apTepion r (1, 7)=0.70; r (7, 8)=0.78
8 | NiameTp Kaninapis r(7,8)=0.78; r (8, 6)=-0.82
9 | NiameTp BeHyn r(1,9)=-0.79; r (2, 9)=-0.74

NpumiTkun: 3Hak

“_n

BKA3y€E Ha HeraTMBHWI KopenAauiHuiA 3B’A30K,

KO/M i3 36iNbWEHHAM OLHOrO NapameTpa 3MEHLIYETbCA iHLWMWA.
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Tabnuusa 3 — CyTTeBi KopenauiliHi 38’A3KM MoppoMeTPUUHUX NapameTpiB
6ioncii aeuok xBopux Ha 6e3nniaaa yonosikis (0,5<r(x, y)<0,7)

Kaninapis — r=0,51; obca-
rom agep KAiTuH Jlenpgira

i 30BHIiWHIM AiameTpom

[LiameTp apTepion

r(2,7)=0,51; r (7, 6)=-0,55; r (7, 5)=0,53

Hi 3B’askm 0,3<r(x, y)<0,5
(rabn. 4) BuABNeHi Mix 06-

[LiameTp Kaninapis r (1, 8)=0,65; r (2, 8)=0,51

N | MopdomeTpuyHi napameTpu KoediuieHTu Kopensuii, r(x, .
pd e e - Piu peauil, rlx, y) BeHyn — r= -0,58; 30BHIiLW-

1 | O6car agep cnepmatoroHin | r (1, 8)=0,65 HiM giameTpom apTepion

2 | O6car anep knituH Ceptoni | r (2, 8)=0,51 i KinbKicTiO KAiTUH Jlent-

3 | O6car agep KnituH Neitgira | r (3, 9)=-0,58 Alra — r= -0,55; 30BHILW-
— — — — HiM giameTpom apTepion i

4 | KinbKicTb cnepmaToroHin CyTTeBUX KOpenALilHKUX 3B'A3KiB Hemag; 0,5<r(x, y)<0,7 KiNbKiCTIO KAiTUH CepToni

5 | KinbkicTb KnituH CepToni r(7,5)=0,53 -r=0,53.

6 | KinbkicTb KniTuH Nleiaira r (6, 7)=-0,55 MomipHi Kopenauin-

7

8

CArOM fiiep CNepmMaToroHin i

9 | OiameTp BeHyn r(3,9)=-0,58

obcsarom agep KNituH Nlengi-

“_n

NpUMiTKK: 3HaK “-
TPa 3MEHLLYETLCA HLINA.

Ta6nuua 4 — NomipHi KopenaAuiliHi 38’a3KM mopdpomeTpUUHUX NapameTpiB
Gioncii aAe4oK xBopux Ha 6e3nnipgana yonosikis (0,3<r(x, y)<0,5)

BKa3y€e Ha HEraTMBHWUI KOpPenALiiHWUiA 38’A30K, KOMU i3 36iNblUEHHAM O4HOTO Napame-

ra — r= -0,33; obcarom saep
KNiTUMH Jlengira i KinbKicTio
KnituH Ceptoni — r= -0,36;
KiNbKICTIO  CNepmMaToroHin i
KinbKicTiO KNiTWH Jlenpgira —

-0,47; KiNbKicTiO KAiTUH

CepTtoni i KinbKicTio KAITUH

Nengira — r=-0,41; KinbKicTio
KNiTUH Jleipira i 30BHilWIHIM

niametpom BeHyn — r=0,44;

KinbKicTio KniTMH Jlenaira i

KinbKicTio apTepion —r=-0,38.

KinbKicTb KNiTUH Jlelgira

MomipHUX KopenauinHux 38’askiB Hemae; 0,3<r(x, y)<0,5

Cnabi KopenauinHi 38’a3-
KM 0<r(x, y)<0,3 (tabn. 5)

[LiameTp apTepion

r(3,7)=0,34;r (4, 7)=0,55; r (7,9)=-0,44

BUAB/NEHI MiXX obcarom saep

[iameTp Kaninapis r (2, 8)=0,42; r (4, 8)=0,34

N [MopdomeTpuyHi napameTpm KoedoiuieHTn kopensuii, r(x, y) r=
1 Ob6car saep cnepmaTtoroHin | MomipHMX KopenauinHux 38’askis Hemae; 0,3<r(x, y)<0,5

2 | O6caragep knitnH Ceptoni | r (2, 8)=0,42

3 | O6caragep KnituH flengira | r (3, 7)=0,34

4 | KinbKicTb cnepmaTtoroHin r(4,7)=0,45; r (4, 8)=0,34

5 KinbkicTb KAiTuH CepToni r (5, 8)=0,34

6

7

8

CNEepMaToroHin i KinbKicTo

9 [iameTp BeHyn r(7,9)=-0,44

KNiTUH Nleigira—r=-0,27; 06-
cArom agep KAituH Nlengira i

“n

MpumiTKa: 3HaK
TPa 3MEHLWYETbCA IHWNN.

Kaninapis — r=0,78; KinbKicTio KniTnH CepToni i 30-
BHIWHIM AiameTpom BeHyn — r= -0,79; 30BHIWHIM
AiameTpoM Kaninapis i KinbkicTio KAITUH Nlenigira —
r=0,82; 30BHiWHIM AgiameTpoM KaninApis i 30BHiLW-
Him giameTpom BeHyn — r=0,70. Haibinbwy Kinb-
KiCTb CUNIbHUX MOPGOOMETPUYHUX KOPenauinHux
3B’A3KiB $iKCOBAHO YTBOPEHHA 3 30BHiWHIM giame-
TPOM BEHY.

CyTTeBi KopenauinHi 38’a3km 0,5<r(x, y)<0,7
(Tabn. 3) BuABNEHi Mix obcarom agep cnepmaToro-
Hil i 30BHIWHIM giameTpom Kaninsapis —r=0,65; 06-
carom agep KNituH CepToni i 30BHIWHIM giameTpom

Tabnuusa 5 — Cnabi kopensauiliHi 38’A3KM MoppomMeTPUUHUX NapameTpiB
6ioncii aAeuok xBopux Ha 6e3nnigna yonosikis (0<r(x, y)<0,3)

BKa3y€e Ha HEraTUBHUI KOPENALMHWIA 3B’A30K, KO/ i3 36iNbLUEHHAM O4HOrO Napame-

30BHILWHIM AjameTpom npo-
BeeHHi Kaninapis — r=0,26;
obcsarom agep KAiTUH Jlent-
Aira i KinoKictio KnitnH Nlengira — r=0,21. Mpu BUBYEHI
KOpenauiiHoro aHanisy MopdoMeTpuUYHUX napame-
TpiB AyXe CUNbHi KopenauiiHi 38’a3km 0,9<r(x, y)<1,0
(rabn. 1) BusBneHi Mixk 0bcsarom agep cnepmaToroHi i
obcarom sgep knituH Ceptoni — r=0,91; obcsarom agep
KniTnH CepToni i KinbkicTio apTepion — r=0,90; obcsarom
agep KNituH Jlengira i Kinbkictio BeHyn — r=0,90; Kinbki-
CTHO CNEPMATOTOHIN i KinbKicTio KAiTnH Ceptoni —r=0,99;
KiZIbKICTIO CepmaToroHili i KinbkicTio aptepion — r=0,99;
KiNbKiCTIO CnepmaToroHili i 30BHIWWHIM giameTpom apTe-
pion —r =0,93; KiNbKiCTIO CNIepPMaTOrOHii i KiNbKICTIO Ka-
ninapis — r =0,94; 30BHIWHIM
AiaMmeTpom apTepion i Kinbki-
CTHo KnitnH Ceptoni —r =0,93;

30BHIiLHIM ZiameTpom apTe-

pion - r=0,9i; 30BHiWHIM gia-
METPOM apTepion i KiNbKicTo

Kaninapis —r =0,97; KinbKicTio

KNiTmH CepToni i KinbKicTio

aptepion r=0,98; KinbKicTO

KNiTH CepToni i KiNbKiCTHO Ka-
ninapis — r=0,95; 30BHiWHIM

KinbKicTb KNiTuH fleiigira

r(1, 6)=-0,27; r (2, 6)=-0,06; r (3, 6)=0,21

AiaMeTpoOM BEHYA i KiNbKicTHo

LiameTp apTepion

Cnabux KopenauiHmx 38’a3kis Hemae; 0 <r(x, y)<0,3

BeHyn —r=0,95; KinbKicTto ap-
Tepion i KinbKiCTIO Kaninapis

[LiameTp Kaninapis r (3, 8)=0,26

N MopdomeTpuyHi napameTpu KoediuieHTn Kopenauii, r(x, y)
1 | O6cArsagep cnepmaToroHin r (1, 6)=-0,27

2 | Obcar agep KnituH CepTtoni r (2, 6)=-0,06

3 | Obcar agep KNiTUH Nleigira r (3, 8)=0,26; r (3, 8)=0,21; r (3, 6)=0,21

4 | KinbKicTb cnepmaToroHil r (4, 6)=-0,25

5 | KinbKicTb KAiTMH CepToni r (5, 6)=-0,11

6

7

8

—r=0,94.

9 | OiameTp BeHyn

Cnabux KopenauiiHux 38’a3kis Hemae; 0<r(x, y)<0,3

Mig yac npoBeAeHHA KAni-

“n

MpUMITKK: 3HaK “-
TPa 3MEHLLYETLCA HLINNA.

BKA3ye Ha HEraTMBHUI KOpenauiiHNMiA 38’A30K, KoK i3 36iNblUEHHAM O4HOrO Napame-

HiKO-MopdonoriyHoro no-
CRifXeHHA HaMu AoBefeHo,
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Wo Ha QoHI XipypriyHMX 3axBOpPIOBaHb AEYKA Y AiTeN,
AKi iCTOTHO NigBULLYBanM PU3NK MMOBIPHOFO PO3BUTKY
yosioBiyoro 6e3nnigas B noganbliomy, 6yanm BM3Hauye-
Hi 6iNblW BUpaXKeHi oKpemi 0cobAMBOCTI HO300TYHMX
dopm. A B HacTynHomy, B BinbLiii mipi, NoYMHaAM pos-
BMBATMCA 3arajibHi 3aKOHOMIPHOCTI. XipyprivyHi 3axBo-
POBAHHA AEYOK Y AiTeM, AKi NPM3BOAM/IN A0 NOPYLUEHHA
APEeHaXXHUX cucTem fAedka, Benn go besnnigana y yono-
BiKiB Ta Ha LbOMY GOHi YiTKO NPOCTEXKYBaNMCL 2 eTanmn
PO3BUTKY:

1) eTan YacTKOBO-ag4anTaLiMHUX 3MiH;

2) eTan 6e3nocepeHbO HE3BOPOTHUX MOPYLUEHb.

Mig yac npoBeAeHHA KNiHiKo-mopdOoNoriYyHOro aHa-
Ni3y OCHOBHMX MPUYUH XipypridYHMX 3aXBOPIOBaHb AEYKA
B AMTAYOMY BiLi, 6y 1M YMOBHO BigOKpem/eHi KnactepHi
rpynu, AKi Mann xapakTepHi ineHTUdiKaLiNHI 03HaKu:

a) rocTpi XipypriuHi 3aXBOpIOBaHHSA SI€YKa, AK 3anasb-
HOI, TaK i TPaBMaTUYHOI eTioNOril;

6) BaguM NpoxigHOCTI NiXBOBOro BiAPOCTKa YePEBUHY;

B) aHomanii ¢isionoriyHoi eTanHoCTi OnyLLeHHN
AEYOK B KAJIUTKY Y BHYTPIiLWHbOYTPOOHOMY nepioai;

r) HabyTi oKNt03ii BEHO3HOrO BiATOKY MO CUCTEMI AEY-
KOBWX BEH.

AHanis oTpMMaHuUX nNig Yac [OCNIAMKEHHA [AaHWUX
[03BOIMB BU3HAYUTU MMOBIPHICTb Ta CTYMeHb PU3MKY
HE3BOPOTHMX MOPYLUEHb B yparKeHOMyY A€YKy. Bugineri
3aXBOPIOBAHHA, AKi OynM NoB’A3aHi EAMHMM naToreHe-
30M Ta PO3MNOAiINEHI Ha OKpPeMi KNacTepHi rpynu 3a cTy-
neHem BaKKOCTi NMOPYLUEHb i WBMAKOCTI pO3BUTKY 6es-
nnianA. BpaxoBytoun cTyneHb MNOPYLUEHHA APEHAMKHUX
CUCTEM SIEYKA, Lji 3aXBOPIOBAHHA MOXHA PO3NOAIANTU 33
CTyNeHeM pU3MKY B HACTYNMHOMY MOPAAKY:

1) kpunTopXi3Mm;

2) nopyLweHHs obniTepaLii NixBoBOro BiApPOCTKa oye-
peBUHU;

3) BapuKouene;

4) opxoenignanmiTtn.

Ha ¢oHi BeHOCTasy, npu MopyLeHHAX ApeHaXKHUX
CUCTEM AEYKA, Y UMTOMAA3Mi KAITUH CNepmMaTOreHHo-
ro enitenito 3’ABNAETbCA Be/IMKA KiNbKICTb BaKyoseMn.
Y uyutonnasmi KAitTuH CepToni HaKoMU4yrTbCA AinigHi
BK/IHOYEHHA. 3yCTPiYatoTbCA BaKyO/i30BaAHI AiNAHKM LK-
TOMNMA3MK i PO3TALLOBAHI OKPEMO Fpynn PO3LLIMPEHUX

KaHaNbLiB €HA0NNa3MaTUYHOI CiTKM. basasbHa memb6-
paHa 3BMBWCTA, YTBOPIOE BUPOCTU B MPOCBIT CiM'AHMX
TPpYyBOYOK, MixK cnepmaTtoroHiamm abo 6esnocepeaHbo B
umToniasmy KnituH Ceproni.

TaKMM YMHOM, y3ara/ibHIOHOYi pe3ynbTaTi nposese-
HOrO KNiHIKO-MOP®)ONOriYHOro A0CNIAKEHHSA, AOCTOBIp-
HO [0BENM, WO NOPYLEHHA APEHAXHUX CUCTEM fAEYKa
BHACNIAOK MOro XipypriyHMX 3axBOPIOBaHb B AUTAYOMY
BiLli NpM3BOAATb A0 HE3BOPOTHUX CTPYKTYPHWUX MNOpy-
LIEeHb B ypPaXKEHOMY AEYKY MPU KPUNTOPXi3Mi, NOPYLUEHHI
obniTepau,ii NixBOBOro BiAPOCTKa OYEePEBUHMU, BapUKoLe-
ne, opxoenignanmiti. Yonosiue 6esnninas popmyeTbes
LLe B AUTAYOMY BiL,i NOCTYNOBO i Le Npu3BoAATb A0 bes-
nNigaAa y YoNoBiKiB, OCKINbKM KOHTpasnaTepanbHe AEYKO
AesKnii yac bepe Ha cebe KoMMneHcaTopHY GyHKL,it0.

B pocnigKeHHi ooBegeHo, WO MnaToOreHes 40/0Bi-
yoro 6e3nniggA BHACNIAOK NMEpPEHeCEeHUX XipypriyHmx
33aXBOPIOBAHb AEYKA B AUTAYOMY Billi € Ay»Ke CKNASHUM
NPOLECOM i PO3rnaaaTH Moro Tpeba 3 ypaxyBaHHAM BCiX
CTOpPiH PO3BUTKY, MPUCTOCOBYIOYM A0 KOXKHOTO iHAUBIAY-
aNbHOro BMNagKy. Mpu LbOMy BaXKNMBO 3BepPTaTH yBary
Ha CTaH He Ti/IbKW OKPEeMMX KAITUH i cucTem, a 11 Ha B3a-
€MO3B’A30K CUCTEM B NPOLECi iX 3MiH, KOTpi HalbinbLL
BM/IMBAOTb Ha Mepexis, KOMMNeHCcaTopHO-aZAanTaLinHNX
3MiH KNTWH | TKAHWH Yy CTaH HE3BOPOTHMUX MOPYLUEHb.

BuUcHOBKM.

1. CytteBMM PaKTOM AOCNIAKEHHA € BCTAHOB/IEHHA
MOPPOMETPUYHUX KOPENALINHUX 3B"A3KIB MiXK 3MiHaMK
30BHILLHIX AiaMeTpiB CYAMH reMOMIKPOLUPKYNATOPHOIO
pycna (cunbHi KopensauiiiHi 38’asku 0,7<r (x, y) <0,9).

2. TopyWweHHA APEHAXKHUX CUCTEM SIEYKa B MaTo-
reHesi 4yonoBiyoro 6e3nnigas BUKAWKAE OyXKe CUMbHI
MmopdoMeTpUUHi KopensauinHi 38’askn 0,9<r(x, y)<1,0,
AKI iICHYIOTb TiIIBKM MiXK KiNIbKICTIO KNITUH | 06carom agep
CNepmaToreHHoro Ta eHAOKPMHOTBOPYOro eniTenito.

MepcnekTMBKM NOAANbLUNX AOCAIAMKEHD.

Ha nigcTaBi OTPMMaHUX J@HMX BUSHAYEHO, LLLO OAHUM
i3 NPiOPUTETHMX HAMNPAMKIB NOAANbLIMX AOCNIOKEHD €
po3pobKa MaToreHeTUYHO ObrPYHTOBAHMX MasOiHBA-
3MBHUX METOAiIB ONepaTMBHOIO JIiKYBaHHA XipypriyHUX
3aXBOPIOBAHb AEYKA B AUTAYOMY Billi, WO € BAXKJAUBUM
KpOoKom B 60poTb6i 3 Yonosiumm 6e3nniganam.
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MOP®OMETPUYHUIN KOPENALIAHUA AHANI3 APEHAMHUX CUCTEM SIEYKA Y NATOMEHE3I YO/10BIYOrO
BE3NNIAAA NPU ANTAYUX XIPYPTIYHUX 3AXBOPIOBAHb AEYKA B AHAMHE3I
Bait6akos B. M., OctpoBcbKa C. C., MyHTaH C. O., Xo6oToBa H. B., EiicmyHa M. A., AnekceeHKo B. B., Cpi6Huk M. /1.
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Pestome. MNaToNOriYHi 3MiHW y CTATEBI CUCTEMM YOMOBIKIB, LLLO NPU3BOAATb A0 3HUKEHHA GepTUbHOT GYHKL,,
NnoB’sA3aHi i3 3aXBOPIOBAHHAMM AEYKA Y AUTAYOMY BiLi. Lle cynpOoBOAKYETLCA MNOPYLIEHHAMM CriepmaToreHesy i, fK
HaCcNigoK, NPU3BOAMTL A0 PO3BUTKY YosoBivoro 6e3nnigan. MeToto focnifrKeHHs Byno A0CNiAMKEHHA OCHOBHUX
MOpPGOMETPUYHMX aHANOTIM y naToreHesi Yonosiyoro 6e3nnigaa npu AUTAYUX XipypriYHUX 3aXBOPIOBAHb AEYKA B
aHamHesi. MaTepianom gocnigyeHHa 6yam 3pasku bioncii se4oK YoN0BiKiB 3 6e3niaaam, Aki B AUTUHCTBI nepeHec-
NN XipyprivyHi BTPyYaHHA Npu 3aXBOPOBAHHI A€4OK. MopdoMeTpUYHUM BUMIpam nignaranm agpa cnepmaTtoro-
Hin, KNiTUH CepToni i Jlenpira, 30BHIWHI AiameTpu apTepion, Kaninspis i BeHyn. Po3paxoByBanu KoedilieHTH
CTaHAapPTHOT Kopensauji 3a MipcoHoM, OuiHIOBaAM iX CMAY Ta piBEHb 3HaYyWOCTi. MNpun aHani3i KNiHiYHWX Ta Mopdome-
TPUYHUX AaHUX By NOKa3aHi 3aranbHi MexaHi3mu natoreHesy Yososiyoro 6e3nniaaa. B ix oCHOBI n1eXKaTb YNCENbHI
NOPYLUEHHA APeHaXHOi CMCTEMM AEYKa Nif Yac XipypriYyHMX 3aXBOPIOBAHb Y AUTAYOMY BiLli. ICTOTHUM dakTOpom €
BCTAHOB/IEHHA CUIbHOT MOPGOMETPUYHOI KOPENALl MiXK 3MiHaMK 30BHILLHIX AiamMeTpiB CyANH reMOMIKPOLMPKRYIA-
TOPHOro pycna. BuAasneHa 3B0OPOTHA, CTaTUCTUYHO 3HAYYLLLA KOPENALIA MiXK KiNbKICTIO BeHyN Ta apTepion. Pesynb-
TaTu MOPPOMETPUUYHOrO KOpPEenALiMHOro aHanisy niaTBepAXKyoTb HAaABHICTb NPAMMX NMO3UTUBHUX KOPENALin MixK
3MiHaMK B cCepmMaToreHHOMY Ta eHA0KPMHOTBOPYOMY eniTenii. MoKa3aHo, LWo y naToreHesi Yonosivoro 6esnniaaa
CyTTEBUM HAKTOPOM € BCTAHOBNEHHA CUAbHUX MOPDOMETPUYHUX KOPENALIMHUX 3B'A3KIB MiXK 3MiHAMK 30BHILLHIX
AiameTpis cyauH, aki nignaraan mopdometpii. 3meHleHHA 06’emy sapa Ta KiIbKOCTI cTaTeBUX KAITUH B eniTenii
nepeBaXHO NoB’A3aHe 3i 36iNbWeHHAM 30BHILIHBbOTO AiaMeTpa BEHY/, Ha L0 BKA3ye HeraTMBHa KopendLis, Toai fK
36inblUeHHA 06’ emy saepHUX KAiTUH Jleliaira nos’s3aHe 3i 36iNblEHHAM 30BHILIHbOrO AiameTpa apTepion. BUCBIT-
/leHa HayKoBa npobnema noTpebye NofanbWmx AOCNIANKEHb i cMCTEMATM3ALLT OTPMMaAHUX pe3ynbTaTiB CTOCOBHO
3MiH, fIKi BUHMKaIOTb Y KPOBOHOCHMX Ta NiMGATUUYHUX CYyAMHAX, 3BUBUCTUX CIM’AHUX TPYHOUKaxX, reMaTo-TeCTUKYNAP-
HoMmy 6ap’epi, iIHTEePCTULT AEYKA 3 NOPYLUEHHAMMW APEeHaXKHUX CUCTEM AIEYKA BHACNILOK MOro XipypriyHMX 3axXBOpIO-
BaHb B AMUTAYOMY BiLli.

KnouoBi cnoBa: naTonoria A€4oK y AiTel, XipypriyHi BTpy4aHHA, YonoBsive be3nniaan, mopdometpia biontatis
AEYOK, CTPYKTYPHUI KOPenALiiHUI aHanis.

MORPHOMETRIC CORRELATION ANALYSIS OF TESTICULAR DRAINAGE SYSTEMS IN THE PATHOGENESIS OF
MALE INFERTILITY IN CHILDREN’S SURGICAL DISEASES OF THE TESTICLE IN THE HISTORY

Baybakov V. M., Ostrovska S. S., Muntyan S. O., Khobotova N. V., Eismund P. A., Alekseenko V. V., Sribnyk P. L.

Abstract. Pathological changes in the male reproductive system, leading to a decrease in fertile function, are
associated with testicular diseases in childhood. This is accompanied by disorders of spermatogenesis and, as a
result, leads to the development of male infertility. The aim of the study was to investigate the main morphometric
analogies in the pathogenesis of male infertility in children’s surgical diseases of the testicle in the anamnesis.
The study material was testicular biopsy samples from infertile men who had undergone surgical interventions for
testicular disease in childhood. Morphometric measurements were performed on the nuclei of spermatogonia,
Sertoli and Leydig cells, and the outer diameters of arterioles, capillaries, and venules. Pearson’s standard
correlation coefficients were calculated, and their strength and significance level were assessed. The analysis of
clinical and morphometric data revealed general mechanisms of male infertility pathogenesis. They are based
on numerical disorders of the testicular drainage system during surgical diseases in childhood. A significant
factor is the establishment of a strong morphometric correlation between changes in the outer diameters of the
hemomicrocirculatory vessels. An inverse, statistically significant correlation between the number of venules and
arterioles was found. The results of morphometric correlation analysis confirm the presence of direct positive
correlations between changes in spermatogenic and endocrine epithelium. It is shown that in the pathogenesis of
male infertility, a significant factor is the establishment of strong morphometric correlations between changes in
the external diameters of the vessels that were subjected to morphometry. A decrease in the volume of the nucleus
and the number of germ cells in the epithelium is mainly associated with an increase in the external diameter of
venules, as indicated by a negative correlation, while an increase in the volume of nuclear Leydig cells is associated
with an increase in the external diameter of arterioles. The highlighted scientific problem requires further research
and systematization of the results obtained regarding changes that occur in blood and lymphatic vessels, convoluted
seminiferous tubules, the hematotesticular barrier, the testicular interstitium with disorders of the testicular
drainage systems as a result of its surgical diseases in childhood.

Key words: testicular pathology in children, surgical interventions, male infertility, morphometry of testicular
biopsies, structural correlation analysis.
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SEX AND AGE-RELATED PATTERNS OF METACARPAL BONE GROWTH
IN PUBERTAL CHILDREN

Buchovinian State Medical University (Chernivtsi, Ukraine)
biryuk.igor@bsmu.edu.ua

The study of the patterns of postnatal growth of the hand skeleton is a fundamental task of anthropology and pe-
diatrics, since the condition of the skeletal system serves as an objective indicator of a child’s biological age. The aim
of the present study was to determine the sex- and age-related characteristics of metacarpal bone growth in children
aged 12-16 years. The study was based on a retrospective morphometric analysis of 182 radiographs obtained from
patients without skeletal system pathology (97 boys and 85 girls). The results confirmed that the pubertal period is
characterized by intensive remodeling, specific rates of osteogenesis, and pronounced sexual dimorphism. In girls,
the peak of growth activity occurs at 12-13 years, after which a gradual slowdown is observed, and after 15 years a
physiological stabilization of hand size takes place. In contrast, in boys active longitudinal growth begins at 13 years,
with the highest intensity recorded at 14-15 years. By the age of 16 years, boys demonstrate clear morphometric
predominance, exceeding girls in the length of all metacarpal bones. The analysis of bilateral asymmetry revealed
minimal differences between the right and left hands (within 0.3-1.2%), indicating the predominance of genetic de-
termination over functional load. The obtained data correlate with international observations and confirm the con-
cept of the “pubertal crossover.” Special attention was paid to the 14-15-year age period in boys, when rapid bone
elongation may outpace their mineralization, thereby increasing the risk of trauma. These findings support the use
of morphometric parameters of the metacarpal bones as reliable markers of biological age in clinical practice and in
the planning of physical activity for adolescents.

Key words: ontogenesis, pubertal period, metacarpal bones, hand skeleton, sexual dimorphism.

it possible not only to reveal the direction of embryo-
genetic changes but also to clarify the phylogenesis of

Connection of the publication with planned re-
search work.

The study is part of a comprehensive research project
by the Department of Anatomy, Clinical Anatomy, and
Operative Surgery titled “Sex- and age-related patterns
of ontogenetic changes and morphometric parameters
of organs and structures under normal and experimental
conditions. Morpho-functional and anthropometric fea-
tures of the musculoskeletal system in athletes” (state
registration number 0125U001531).

Introduction.

One of the pressing issues of modern age-related
morphology is the clarification of factors determining
the uneven growth of body parts, particularly the hand
skeleton, during the pre- and postnatal stages of human
ontogenesis. A systemic approach to genesis makes

functions and the transformation of organs in relation to
changing environmental conditions [1, 2].

The hand of an adult has a narrower shape than that
of a newborn. During the period of postnatal growth,
the longitudinal dimension of the hand increases more
intensively than the transverse dimension. In the final
phase of growth, the rates of increase along the trans-
verse and longitudinal axes almost equalize; however,
this does not lead to a substantial change in the config-
uration of the palm, which is largely determined by the
age of 10 years [3, 4]. Changes in the linear dimensions
of the hand are primarily determined by longitudinal
growth, which maintains positive heterodynamic de-
velopment throughout most of the growth period. The
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