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INTRODUCTION 
As it is known, the prostate gland serves several important func-
tions in the male reproductive system. In particular, its glandular 
parenchyma produces mucous secretion which dilutes sperm 
and improves its motility. It also secretes prostaglandins into the 
blood what stimulates the testicular hormonal activity of and 
spermatogenesis [1, 2, 3, 4, 5]. Acute and chronic prostatitis and 
prostate adenoma are widely described in the literature [6, 7, 8], 
but the state of hemodynamics and structural and functional 
changes in it at chronic hepatitis remain studied too little that 
determines the relevance of this study.

THE AIM
The aim of the study is to determine the features of hemo-
dynamics and the character of structural and functional 
changes in the prostate gland of middle-aged infertile males 
with chronic hepatitis.

MATERIALS AND METHODS
The ultrasound scanning and the Color-Doppler sonog-
raphy of the prostate gland in 12 middle-aged infertile 

males (22-35-year-old), diagnosed with chronic hepatitis 
in anamnesis, were performed in a clinical and diagnostic 
center on the  SIEMENS SONOLINE G60S  ultrasound 
system (Siemens AG, Germany).
We determined the volume of the prostate gland in cm3, 
its mass using the formula m=V×1.05, where V was the 
volume of the gland, 1.5 was the coefficient. In the mode of 
color flow mapping, as well as in pulsed-wave Doppler, we 
evaluated the character of vascular pattern, vessel diameter. 
The quantitative evaluation was done according to vascular 
plexus density, the number of vessels VES/cm3, and the ves-
sel diameter (VD). Hemodynamics qualitative indicators in 
the prostate gland were: 1) peak arterial flow rate (cm/sec), 2) 
blood flow diastolic velocity, DV (cm/sec), 3) linear velocity 
of blood flow (cm/sec), 4) perfusion index, PI (RU), 5) resis-
tive index, RI (RU), 6) volumetric blood flow (L/min). In the 
archive histological micropreparations of 7 prostate biopsies 
at this pathology collected in the Department of Urology 
of CNE “Ivano-Frankivsk Regional Clinical Hospital”, we 
detected relative surfaces of glandular and muscular-elastic 
components, as well as the height of glandular epithelial cells.

Statistical analysis of the received results was done with 
the help of the Statistica 6 software.
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ABSTRACT
The aim: Is to determine the features of hemodynamics and the character of structural and functional changes in the prostate gland in middle-aged infertile males in the 
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and its mass to (28.0±1.7) g compared to the control. Blood flow rates in the prostate gland: arterial blood flow velocity, blood flow diastolic velocity, volumetric blood flow 
are significantly lower than the control ones. Glandular zone surface decreases to 53% and connective tissue increases to 43%. Epithelium in the secretory area of the gland is 
compressed.
Conclusions: 1.According to the data of ultrasound diagnostics and Color-Doppler sonography, the volume of the prostate gland increases to (27.1±1.8) cm3 and its mass 
to (28.0±1.7) g at chronic viral hepatitis, compared to the control (21.3±1.5) cm3 and (24.7±1.3) g (р<0.05). Atrophic changes in the prostate gland are manifested with 
the decreased height of the columnar epithelium of the gland and overgrowth of connective tissue in the stroma of the organ. 2.Angioechometric indices of arterial blood 
circulation in central and peripheral zone of the prostate decreases to (7.26±0.46) cm/sec and (7.80±0.32) cm/sec respectively compared to the control (18.30±3.10) cm/sec 
and (17.70±2.90) cm/sec. Venous blood flow rates decrease to (2.45±0.21) cm/sec and (2.60±0.16) cm/sec compared to (5.54±0.8) cm/sec and (5.36±0.03) cm/sec (р<0.05).
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The ethical committee of V. Stefanyk Precarpathian 
National University did not detect any ethics violations 
during the study (Record No2 from 20.10.2020).

RESULTS AND DISCUSSION
According to received data, the volume of the prostate gland 
increases to (27.1±1.2) cm3, and its mass to (28.0±1.7) g 
compared to the control (Table I) in middle-aged infertile 
males with chronic hepatitis in anamnesis.

Blood flow indicators in the prostate gland show under 
these circumstances that peripheral parenchyma charac-
terizes by lower vascularization compared to the one in 
the central zone. The vascular pattern is inhomogeneous, 
disorganized, with a significant decrease of peak velocities 
and volumetric blood flow due to stagnation (Table II).

In histological micropreparations of the prostate biopsies, 
the surface ratio of glandular parenchyma to elastic stroma 

is 52% to 98% compared to the control 70% to 30%. It has 
been detected an increased number of particles that undergo 
atrophic processes with decreasing of the height of glandular 
epithelium (fig. 1) transforming to cubical or squamous 
ones. There is overgrowing of connective tissue present.

The middle-aged males of the control group have se-
cretory zones of tubular-alveolar particles in the prostate 
gland. The epithelium of the terminal zones is cubical or 
cylindrical. In the part of secretory zones, there is an amor-
phous exprimate. In the prostate stroma, there is loose and 
smooth muscle tissue (fig. 2).

The used methods of ultrasound scanning and the Col-
or-Doppler sonography of the prostate gland, color flow 
mapping, and laboratory tests of ejaculate allowed reaching 
the set goal. 

Received results on structural and functional changes in the 
prostate gland are original because in the processed literature 
similar data were not found.

Table I. The echometric indicators of the prostate gland in middle-aged infertile males after hepatitis

Type of the test
Prostate parameters (M±m; *р<0.05)

Width Thickness Length Volume Mass

Control 75.5±2.0
(mm)

24.5±1.7
(mm)

22.6±1.6
(mm)

21.3±1.5
(cm3)

24.7±1.3
(g)

Chronic hepatitis 41.2±1.5* 26.5±1.4 27.3±1.2* 27.1±1.8* 28.0±1.7*

Table II. The blood flow indicators in the prostate gland in middle-aged infertile males after chronic viral hepatitis (M±m), (n=19)
Indicators, measurement units Central zone Peripheral zone

Peak arterial flow rate, cm/sec 7.26±0.46 7.80±0.32

Blood flow diastolic velocity, cm/sec 2.45±0.21 2.60±0.16

Linear velocity of blood flow, cm/sec 5.28±0.23 5.40±0.22

Perfusion index, RU 5.42±0.23 5.46±0.18

ІР, RU 1.18±0.05 1.20±0.05

Resistive index, cm 0.06±0.01 0.05±0.01

Vascular plexus density, VES/cm3 0.75±0.43 0.69±0.16

Volumetric blood flow, L/min 0.03±0.001 0.01±0.002

Fig. 1. Expressed overgrowing of connective tissue around prostate particles in 
a 35-year-old male with chronic hepatitis. Colored with hematoxylin and eosin. 

Fig. 2. Terminal secretory zones of the prostate gland in a 32-year-old male are 
lined with cylindrical epithelium (control). Colored with hematoxylin and eosin. 
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There is an established fact of the regulatory influence 
of testicular hormones on the general state of the human 
body [1]. The decrease of its endocrine activity is con-
sidered one of the main causes which accelerate aging 
processes in the body. But the spermatogenic function 
of the testes is more important, its disorders cause male 
infertility. 

The data about the blood supply of testicles and prostate 
gland are presented in many works [5, 7, 8] but the features 
of the influence of hepatitis on the blood supply of male 
reproductive organs in males of reproductive age remain 
incomplete. This especially concerns the prostate gland, 
the character of changes in hemomicrocirculatory bed and 
tortuous spermatic cords, testicle, epididymis at chronic 
viral hepatitis of the liver. 

The authors found out that the ratio between the total lu-
men of arterial vessels and the volume of the prostate gland 
change with age [6, 7]; our data show the influence of viral 
hepatitis by the increase of the volume of the prostate gland 
to (27.1±1.8) cm3 and its mass to (28.0±1.7) g compared 
to (21.3±1.5) cm3 and (24.7±1.3) g in the control group 
(р<0.05). 

According to the data about disorders in hemodynamics 
presented by us and other researchers [2, 3, 4], an increase 
of destructive changes in the wall of the blood vessels of 
different caliber and ultrastructural rebuild of blood-testis 
barrier, are ones of the causes in the reduction of germinal 
epithelium cell layers in tortuous spermatic cords.

Prospects for further studies lie in the study of the influ-
ence of chronic hepatitis on the structural and functional 
state of a testicle and ejaculate.

CONCLUSIONS 
1.	� According to the data of ultrasound diagnostics and Col-

or-Doppler sonography, the volume of the prostate gland 
increases to (27.1±1.8) cm3 and its mass to (28.0±1.7) g at 
chronic viral hepatitis, compared to the control (21.3±1.5) 
cm3 and (24.7±1.3) g (р<0.05). Atrophic changes in the 
prostate gland are manifested with the decreased height 
of the columnar epithelium of the gland and overgrowth 
of connective tissue in the stroma of the organ.

2.	� Angioechometric indices of arterial blood circulation 
in central and peripheral zone of the prostate decreases 
to (7.26±0.46) cm/sec and (7.80±0.32) cm/sec respec-
tively compared to the control (18.30±3.10) cm/sec and 
(17.70±2.90) cm/sec. Venous blood flow rates decrease 
to (2.45±0.21) cm/sec and (2.60±0.16) cm/sec compared 
to (5.54±0.8) cm/sec and (5.36±0.03) cm/sec (р<0.05).
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