MOP®ONO0rifa / MORPHOLOGY

DOI 10.29254/2077-4214-2022-3-166-371-376

UDC 616. 65-002

"Hrytsuliak B. V., "Hrytsuliak V. B., Hlodan 0. Y., "lvasiuk I. Y., 'Sluchyk I. Y., Khallo O. E.
STRUCTURAL AND FUNCTIONAL CHANGES OF THE PROSTATE GLAND

CAUSED BY PYELONEPHRITIS
Wasyl Stefanyk Precarpathian National University (lvano-Frankivsk, Ukraine)
2lvano-Frankivsk National Medical University
bohdan.hrytsuliak@pnu.edu.ua

In the prostate gland of mature men (control group), there are four zones: transitional, central, peripheral, and
anterior. The prominent anatomical landmark in determining these zones on histological preparations is the pros-
tate part of the male urethra. The most extensive among them is the peripheral zone, which is located around the
prostatic lobe of the urethra. It occupies about 75% of the prostate gland. Ultrasound scanning and color transrectal
angiography of the prostate gland of 12 mature men with chronic pyelonephritis and 7 men of the control group
were performed at the Clinical Diagnostic Center on a Siemens Sonoline G60S device (Siemens AW, Germany) with a
rectal sensor 5-10 MHz. Biopsies of 6 men diagnosed with chronic pyelonephritis were also examined. It was estab-
lished that its volume increased to (27.5+1.1) cm3 against (21.6+0.5) cm3 in men of the control group, and its mass
increased to (28.7+1.9) g against (21.9+1.3) g in control. Prostate parameters such as width, thickness, and length
probably increase with the pathology under investigation. To (6.84+0.50) cm/s, against (18.85+3.08) cm/s in men of
the control group, the peak velocity of arterial blood flow decreases in the prostate gland and to (2.54+0.30) cm/s
is the speed of diastolic blood flow. The peripheral zone, located around the prostatic lobe of the urethra, occupies
about 75% of the prostate gland. Histologically, under these conditions, the relative area of the glandular component
decreases to 57%, and the close area of the muscle-elastic stroma increases to 43%, against 70% and 30% in men of
the control group. The ratio of fibrous structures changes in the direction of an increase in the number of collagen
fibers. The number and size of the alveolar-tubular glands decreases, some of which are cystically enlarged, the epi-
thelium lining them flattens, the nuclei are pyknotic, the cytoplasm is intensely colored, and the cell boundaries lose
clarity. Epithelial folds are preserved in part of the glands, and prostatic concretions and acidophilic secretion are
determined in the lumens. A prismatic epithelium with precise contours and an intensely colored nucleus is preserved

in the part of the lobes.
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Connection of the publication with planned research
works. The study was carried out following the scientific
work plan of Vasyl Stefanyk Precarpathian National Uni-
versity and is part of the research work of the Depart-
ment of Human and Animal Anatomy and Physiology
“Actual Aspects of Andrology and Correction of Sper-
matogenesis” (state registration number 0119U103671).

Introduction. It is known that infectious and inflam-
matory diseases of the genitourinary organs are wide-
spread [1, 2]. This group includes, in particular, acute and
chronic pyelonephritis, cystitis, orchitis, and epididymitis
[3, 4]. But the most common urological disease is pyelo-
nephritis. Urogenous and hematogenous pyelonephritis
are distinguished depending on the route of bacterial,
viral, or fungal infection. According to the literature in re-
cent years, the most frequent causative agents of pyelo-
nephritis are Escherichia coli, staphylococci, streptococci,
Proteus, Pseudomonas aeruginosa, as well as gonococci
and trichomonads. The urinary organs’ frequent compli-
cations are cystitis and urethritis, and from the genital or-
gans — prostatitis, epididymitis, and orchitis [5, 6].

The aim of the study. To determine the features of
hemodynamics and the nature of structural and func-
tional changes in the prostate gland of mature men with
chronic pyelonephritis.

Object and research methods. An ultrasound scan
of the prostate gland was performed in 12 men aged
22-35 years with a history of chronic pyelonephritis.
The ultrasound examination data of the prostate gland
of 7 practically healthy men of this age group served as
a control. Ultrasound examination and color transrectal
angiography of the prostate gland were performed at the

Clinical Diagnostic Center using a Siemens Sonoline G60S
device (Siemens AW, Germany) with a 5-10 MHz rectal
sensor. Morphological parameters of the prostate gland
were also determined: length, width, thickness (in mm),
volume (in cm?), and weight (in g). In the mode of color
Doppler mapping, the nature of the vascular pattern, the
course of the vessels, their diameter, and the number of
vessels in symmetrical parts of the organ were evaluated,
followed by a graphic representation of the spectrum of
the Doppler frequency shift in the selected area. Quanti-
fying blood vessels was carried out by the density of the
vascular plexus (DVP) — the number of vessels per 1 cm?
and the diameter of the vessel (DV). Qualitative indica-
tors of hemodynamics were: peak blood flow velocity —
PV (cm/s), diastolic blood flow velocity — DV (cm/s), pulse
index — PI (units), resistance index — RI (units) and volume
blood flow — VF (I/min). In the urological department of
the Regional Clinical Hospital of the Ivano-Frankivsk Re-
gional Council, biopsies of the prostate gland of 6 mature
men with chronic pyelonephritis were also examined.
The Committee on Biomedical Ethics of Vasyl Stefanyk
Prykarpattia National University did not find any viola-
tions of moral and ethical norms during scientific work
(protocol No. 3 dated 03/25/2022). Statistical processing
of morphometric indicators was carried out using the Sta-
tistica 10 software. The reliability of the difference in the
indicators of comparative values was considered reliable
at p<0.05. The informed consent of each research partici-
pant was obtained for the conduct of the study, as well as
the collection and processing of data.

Research results and their discussion. A clear image
of the blood vessels of the prostate gland was obtained
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in mature men of the control group during color Doppler
mapping. Capsular vessels in a cross-section are repre-
sented by individual point-colored signals with a diam-
eter of (3.0£0.2) mm, and the diameter of veins does
not exceed (4.3£0.5) mm. The peak systolic velocity of
blood flow in the arteries of the prostate is, on average,
(18.85+3.00) cm/s (table 1), and the maximum speed of
blood flow in the veins is (5.90+0.25) cm/s.

Table 1 - Indicators of blood flow in the prostate
gland of mature men in the control group and in
chronic pyelonephritis (Mtm)

Indicators Control Pyelonephritis
PV, cm/s 19,85+3,08 6,84+0,50
DV, cm/s 5,9010,28 2,54+0,30
AV, cm/s 8,90+2,02 4,92+0,28
Pl, units 1,20+0,05 1,10+0,03
RI, units. 0,69+0,05 0,69+0,02
DV, cm 0,30+0,01 0,04+0,01
DVP, vessels/cm? 0,78+0,30 0,68+0,03
VF, |/min 0,62+0,01 0,03+0,001

Histologically, in men of the control group (mature
age, first period), the prostate gland is well developed
and has a pronounced lobular structure. It has four zones:
transitional, central, peripheral, and front. The
prominent anatomical landmark in determining
these zones on histological preparations is the

elonephritis, the vascular pattern of the prostate is disor-
ganized. A decrease in the peak velocity of systolic blood
flow (6.84 cm/s) and diastolic blood flow (2.54 cm/s) was
observed.

Histologically, in the prostate gland of men diagnosed
with chronic pyelonephritis, the ratio of fibrous struc-
tures changes towards the growth of collagen fibers. The
number and size of alveolar-tubular glands decrease;
some of them are cystically enlarged, the epithelium lin-
ing them flattens, the nuclei are pyknotic, the cytoplasm
is intensively colored, and the cell boundaries lose clarity.
Epithelial folds and protrusions are preserved in part of
the glands, and prostatic concretions and acidophilic se-
cretion are found in the lumens. The described atrophic
changes are focal. The prismatic epithelium with clear
contours and an intensely colored nucleus is preserved in
part of the glands.

According to the literature, infections of the genito-
urinary organs are the causes of disruption of the blood-
tissue barriers [7, 8], including the blood-testicular bar-
rier. It is confirmed by our previous works [1, 5], which
are devoted to structural and functional changes in the
testicle during epididymorrhitis. They confirmed that the
ultrastructure of the blood-testicular barrier is disturbed
in this pathology. In particular, in most blood capillaries,

Table 2 — Prostate parameters of men diagnosed with

chronic pyelonephritis and control groups

prostate part of the male urethra. The most ex- NapameTpu nepeamixypoBoi 3a103u

tensive is the peripheral zone, located around T{EeIOf Width | Thickness | Length | Volume | Weigh

the urethra. PO | tmm) | (mm) | (mm) | (cm) (e)
The secretory departments of the lobules of |Pyelonephritis | 41,3+1,8* | 26,5+1,4 | 26,0+1,5* | 27,5¢1,1 | 28,7+1,9*

the alveolar structure are at different phases of | Control 37,4+2,0 | 24,5+1,5 | 22,8+2,2 | 21,6+0,5 | 21,9+1,3

the secretory cycle. The epithelium of the end
sections of the glands is prismatic or cubic. An
amorphous secret is present in the lumens of individual
secretory departments. The excretory ducts of the glands
are covered with prismatic epithelium, which becomes
cubical in the distal parts. In the prostate stroma, loose
connective and smooth muscle tissue is 30%, and the rel-
ative area of the glandular component is 70%. In mature
men with a history of chronic pyelonephritis, the relative
area of the glandular part decreases to 57%, and the rela-
tive area of the muscle-elastic stroma increases to 43%
(table 2).

Studies of echometric parameters of the prostate
gland of mature men with chronic pyelonephritis show
that its volume increases to (27.5+1.1) cm?, against
(21.6%£0.5) cm?® in men of the control group, and the
weight — up to (28.7+1.9) g, against (21.9+1.3) g in con-
trol. Such parameters of the prostate gland as width,
thickness, and length are likely to increase with the pa-
thology under study (table 2). The echo structure of the
prostate gland under these conditions is heterogeneous;
small zones of reduced and increased echogenicity alter-
nate, while in men of the control group, the echogenicity
of the prostate gland is unchanged. In the presence of py-

Notes: (M+m) p<0,05.

there is complete atrophy of the endothelium with peri-
vascular sclerosis and a decrease in the lumen. The basal
membrane of hemocapillaries is thickened and deformed,
the nuclei of endotheliocytes acquire an irregular shape,
and pyknotic, cytoplasmic organelles are reduced.

Conclusions.

1. In mature men with chronic pyelonephritis, the
peak velocity of arterial blood flow in the prostate
decreased to (6.84+0.50) cm/s, diastolic blood flow
velocity to (2.54+0.30) cm/s, and volumetric blood
flow — (0.03+0.001) I/min, against (19.85+3.08) cm/s,
(5.9040.28) cm/s and up to (0.3+0.001 ) |/min, respec-
tively, in control.

2. Under these conditions, the volume of the pros-
tate gland increased to (27.5+1.1) cm3, and the weight
increased to (28.7+1.9) g, against (21.6+0.5) cm3 and
(21.9+1.3) g in control. The number of fibrous structures
increases, and the number and size of alveolar-tubular
glands decreases.

Prospects for further research consist in studying the
ultrastructures of the blood-prostatic barrier in men with
chronic pyelonephritis.
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CTPYKTYPHO-®YHKLIOHA/IbHI 3MIHU B NEPEAMIXYPOBI 3AN031, 3YMOB/IEHI NIENOHEDPUTOM

puuynsak b. B., Mpuuynsak B. b., ThoaaH O. 1., IBaciok I. n., Cnyuumk I. 1., Xanno O. €.

Pe3stome. MeToaamum ynbTPa3BYKOBOrO CKaHYBaHHS, KOIbOPOBOI Y/IbTPa3ByKOBOi aHriorpadii, ricronorii, mopdpomeTpii
Ta CTaTUCTUKM AOCNIAKEHO 0COBNMBOCTI reMOAMHAMIKM Ta CTPYKTYPHO-OYHKLIOHaNbHI 3MiHW NepeaMixypoBoi 3a71031
HenigHWX YoN0BIKIB 3piNIOro BiKy, B aHaMHE3i AKUX NepeHeceHnin XpoHivyHui nienoHedpuT. BctaHoBNEHO, WO ii 06'em
36inblyetbea 4o (27,5+1,1) cm® npotu (21,6+0,5) cm®y 4ONOBIKIB KOHTPOALHOI rpynK, a maca Ao (28,7+1,9) r, npoTu
00 (21,9+1,3) r y KoHTponi. BiporigHo 36inbluyeTbca NPU AOCNIAXKYBaAHIN NATONOrT TaKi NOKAa3HUKK NepeamMixypoBoi 3a-
03K, AK WMpKHHa, ToBLWMHA | AoBXKHA. o (6,84%0,50) cm/c, npotu (18,85+3,08) cm/cC y HOMOBIKIB KOHTPONLHOT Yy
3HUXKYETLCA B NepeaMixypoBiit 3a103i NiKOBa LWBWUAKICTb apTepiabHOro KPOBOTOKY Ta A0 (2,54+0,30) cm/c — WBUAKICTb
[LiacTONIMHOTO KPOBOTOKY.

B nepeamixyposiit 3a103i 40N0BIKIB 3PiNIOro BiKy HAaABHI YOTUPW 30HW: NepexigHa, LeHTpanbHa, nepudepiiHa Ta ne-
pegHA. OCHOBHMM aHANITUYHUM OPIEHTUPOM MPU BU3HAYEHHI LIMX 30H Ha FICTONIOMNYHUX NepenapaTtax € nepeamixyposa
YacTMHa YON0BIYOro ceviBHMKaA. Halibinbw obwmpHoto cepes HUX € NnepudepiliHa 30Ha, AKa PO3TalloBaHa HABKOJIO Ne-
pesAMiXypoBOi YacTOUKM ceviBHMKA. BoHa 3aiimae 6ina 75% nepeamixypoBoi 3a/103u.

lcTonoriyHo npu nienoHedpUTI BiZHOCHA N0OLLA 33/103UCTOrO KOMMOHEHTA NepeaMiXypoBOi 3271031 3MEHLLYETLCA A0
57%, a BigHOCHa N/oLLL.a M'A30B0-e/1aCTUYHOT CTPOMM 3pocTaEe g0 43%, npoTtn 70% Ta 30% Yy 4ON0BIKiB KOHTPONBLHOI rpynu.
3MIHIOETLCA CMiBBIAHOLWEHHA BONIOKHUCTUX CTPYKTYP B CTOPOHY 3POCTAHHA KiIbKOCTi KOIAareHOBWX BOIOKOH. KinbKicTb i
PO3MipY a/1IbBEONAPHO-TPYOYACTUX 337103 3MEHLLYETLCA, YaCTMHA 3 AKMX KICTO3HO PO3LUMpPEHa, BUCTUIAIOUKIA iX eniTenii
CMJ/IOLLYETLCS, AAPA NIKHOTMYHI, UMTOMNIA3Ma iIHTEHCUBHO 3a6apBAIOETLCA, KTITUHHI MeXKi BTpayatoTb YiTKiCTb. B YacTuHi
337103 36epiratoTbes enitenianbHi CKAAAKM, Y NPOCBITaX BU3HAYAOTLCA NPOCTAaTUYHI KOHKpeLii i aunaodinbHUi cekper.
B YacTUHI YacTOYOK 36epiraeTbCsi NPU3MATUUHUIA ENITENIN 3 YITKUMM KOHTYPaMM Ta iIHTEHCMBHO 3a6apB/IeHNM SAPOM.

Kntouosi cnoBa: nepeamixypoBa 3a/103a, remoguHamika, LMToricTonoris, nienoHeppur.

STRUCTURAL AND FUNCTIONAL CHANGES OF THE PROSTATE GLAND CAUSED BY PYELONEPHRITIS

Hrytsuliak B. V., Hrytsuliak V. B., Hlodan O. Y., lvasiuk I. Y., Sluchyk I. Y., Khallo O. E.

Abstract. Ultrasonic scanning methods of color ultrasound angiography, histology, morphometry and statistics the
peculiarities of hemodynamics have been studied and also parametric and structural-functional changes in the prostate
gland in men of mature age under the conditions of the transferred chronic pyelonephritis. Studies of echometric
parameters of the prostate gland of men of mature age (first period) who suffered from chronic orchoepididymitis show
that its volume increased to (27.5+1.1) cm® against (21.6+0.5) cm?® in men control group, and weight up to (28.7+1.9)
g against (21.9+1.3) g in the control. Probably increases the width, thickness and length of the prostate gland. In men
with chronic pyelonephritis the relative area of the glandular component decreases to 57%, and the relative area of the
muscular-elastic stroma increases to 43% up 70% and 30% in the control.

There are four zones in the prostate gland of mature men: transitional, central, peripheral and anterior. The main
analytical reference point in determining these zones on histological preparations is the prostatic part of the male
urethra. The most extensive among them is the peripheral zone, which is located around the prostate lobe of the urethra.
It occupies about 75% of the prostate gland.

Histologically in the prostate gland the number and size of alveolar-tubular glands decreases, some of them are
cystically expanded, their lining epithelium flattens, pyknotic nuclei. Epithelial folds and protrusions are preserved in
some glands, prostatic nodules and acidophilic secretion are found in the lumens. The described atrophic changes are
local in nature. In some glands the prismatic epithelium with clear contours and intensely colored nucleus is preserved.

Key words: prostate gland, hemodynamics, histostructure, chronic pyelonephritis.
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CTPYKTYPHO-®YHKLIOHA/IbHI 3MIHU B NEPELMIXYPOBIN 3AN03I,
3YMOBJEHI NIENOHE®PUTOM

MpuKapnaTcbKKii HauioHanbHUIM yHiBepcuteT imeHi Bacuna CtedaHuKa
(m. IBaHO-®paHKiBCbK, YKpaiHa)
2|paHO-PPaHKIBCLbKUIA HaLiOHAaNbHUIT MeauUHWiA yHiBepcuTteT (M. IBaHO-PpaHKiBCbK, YKpaiHa)
bohdan.hrytsuliak@pnu.edu.ua

B nepedmixyposili 30a103i 40708iKie 3pino2o iKYy (KOHMPOsAbHA 2pyna) HAABHI 4omupu 30HU: repexioHa,
ueHmpaneHa, nepugepitinva ma nepedHd. OCHOBHUM GHAMOMIYHUM OPIEHMUPOM MpPU BU3HAYEHHI YUX 30H Ha
2icmornoeiyHux npenapamax € nepedmixyposa YacmuHa 40s108i4020 cevigHUKa. Halibinow obwupHo ceped Hux
€ nepucpepiliHa 30Ha, AKA PO3MAWOBAHA HABKO/O MepedMixyposoi Yacmoyku cedvieHUKa. BoHa 3alimae 6ina 75 %
rnepedmixyposoi 3as103u. ¥1empa3syKose CKaHY8AHHA Ma KOb0pOo8Y MPAHCPEKMAbHY aHeio2padgito nepedmixyposor
3a103u 12-u Yoso8iKie 3pino2o 8iKy npu XPOHiYHOMY nienoHeghpumi ma y 7-u 40s108iKie KOHMPOsLHOI 2pynu nposenu
8 KniHiko-0iaeHocmu4Homy yeHmpi Ha anapami Siemens Sonoline G60S («Siemens AW», Hime4y4yuHa) 3 pekmanbHUM
damyuxkom 5—-10 MTy. Takoxc 0ocnioreHo bionmamu 6-u Y0s108iKie 3 0ia2HOCMOBAHUM XPOHIYHUM [1iEIOHEPPUMOM.
BcmaHosneHo, wo ii 06’em 36inbwyemocs 0o (27,5+1,1) cm3 npomu (21,6+0,5) cm3 y yososikie KOHMpPOsAbLHOI 2pynu, a
maca 0o (28,7+1,9) e, npomu 0o (21,9+1,3) 2y KoHMponi. BipozidHo 36inbwyemscsa npu 0ocniorcysaHiti namosoeii maki
MOKA3HUKU nepedmixyposoi 3aa03U, AK WUPUHA, mosujuHa i dosxcuHa. [o (6,84+0,50) cm/c, npomu (18,85+3,08) cm/c
Y 40s108iKi8 KOHMPOsIbHOI 2PYIU 3HUXCYEMbLCA 8 epedmixypoaili 3as103i NiKoea WeudKicme apmepiasabHO20 KPOBOMOKY
ma 00 (2,54+0,30) cm/c — weudKicme diacmosniyHo20 Kposomoky. MepugepiliHa 30Ha, AKA PO3MAWOBAHA HABKO/0
repedmixyposoi YacmoYKu ce4visHUKa, 3alimae 6insa 75% nepedmixyposoi 3as103u. [icmosoziyHo 3a Yux ymos 8i0HOCHA
naowa 3as103UCMo20 KOMMOHeHMa 3MeHWYeMbca 00 57%, a 8iOHOCHA NA0W,A M’A3080-e1ACMUYHOI CMPOMU 3pOCMAE
00 43%, npomu 70% ma 30% y 40s108iKie KOHMPOALHOT 2pyru. 3MIHIOEMbCA CRiIBBIOHOWEHHS 80AOKHUCMUX CMPYKmMyp
8 CMOPOHY 3POCMAHHA KiflbKOCMI KO/a2eHO8UX 80/10KOH. KinbKicme i po3mipu aneeeonspHo-mpybyacmux 307103
3MEHWYEMbCA, YACMUHA 3 AKUX KICMO3HO po3wupeHa, sucmuaarodull ix enimenili cnnowyemscs, A0pa MNiKHOMUYHI,
yumonaasma iHmeHcusHo 3a6ape1tEMbCA, KAIMUHHI Mexti empadyarome Yimkicmes. B yacmuHi 3as103 36epiearomecs
enimeniasnbHi CKAAOKU, Yy Npoceimax 8U3HA4YarOmMbCsa NPOCMAMUYHi KOHKpeuii i ayudogineHuli cekpem. B yacmuHi
YacmoYok 36epieaemoca npusmamuyHull enimenili 3 YiMKUMU KOHMYypPamu ma iHmeHcusHo 3a6apesneHUM A0POM.

Kntoyosi cnoea: nepedmixyposa 3071030, 2eMOOUHAMIKQ, YUMmozicmonozis, nienoHegdpum.

38’A30K ny6nikauii 3 N1aHOBMMM HayKOBO-AOCNIA-
HUMKU poboTtamu. [ocnifxKeHHs BMKOHAHO BiAMOBiAHO
0,0 NNaHy HayKoBoi pob6oTu MNprKapnaTCbKOro HawioHanb-
Horo yHiBepcuteTy imeHi Bacnna CtedaHuKa i € YaCTUHOO
HayKoBO-A0CNiAHOI pob60TH Kadeapu aHaTomii i disionorii
NOAMHM Ta TBaPUH «AKTyasibHi aCNeKTU aHAPOOrii Ta KO-
pekKuii cnepmaToreHesy» (HOmep AepskaBHOI peecTpadji
0119U103671).

Bcryn. Bigomo, Wwo iHQeKLiMHO-3ananbHi 3axBopto-
BaHHA OpraHiB Ce4YOCTaTEBUX OpPraHiB LIMPOKO pPO3Mo-
BCtogKeHi [1, 2]. B uto rpyny BXoAATb, 30KpPema, rocTpi i
XPOHIiYHi NiENOHEDPUTH, LUUCTUTK, OPXiTWU, enignammitm
[3, 4]. Ane HaWbinbLW NOWMPEHUM YPOSIOTIYHUM 3aXBO-
ptOBaHHAM € MieNOHedPUT. 3aNeXKHO Bif, LWAAXY NPOHUK-
HeHHA baKTepiasibHOI, BipyCHOI YM TrPUBKOBOI iHbEKL,T
PO3Pi3HAIOTb YPOTEeHHWUI Ta reMaToreHHUM nienoHedpuT.
3a JaHUMMK NiTepaTypy B OCTAHHI POKM HaMyacTiwWmmm
36yaHUKaMK nienoHedpUTy € KMLIKOBA MasnyKa, ctadi-
JIOKOKM, CTPENTOKOKM, NPOTEN, CUHBbOTHIMHA MasiMyKa, a
TAKOXX FTOHOKOKM | TPMXOMOHaAM. 3 HOKY CEHOBUX OPraHiB
YaCTUMW YCKNQAHEHHAMM € LMCTUT i YpeTpUT, a 3 BOKy
CTATEBWX OPraHiB — NPOCTATUT, eNiZMAMMIT i opXiT [5, 6].

Meta pocnigeHHA. BusHauntu ocobnmsocti remo-
OMHAMIKM Ta XapaKTep CTPYKTYPHO-OYHKLiOHaNbHUI
3MiH B nepeaMixypoBiii 3an03i 40/10BiKiB 3pifioro Biky
NpW XpoHiYHOMY nienoHedpuTi.

O6’eKT i meToaM JocnigKeHHA. YNbTPa3BYKOBE CKa-
HYBAHHA NepeamiXypoBOi 3371031 NPOBeAEHO Y 12-TK Yo-
NOBIKiB BikoM 22—35 poKiB, B aHaMHe3i AKMX BUABIEHO
XPOHIYHNI nienoHedpuT. KOHTposeM MNOCAYKWUAM AOaHi
YNIbTPA3BYKOBOro A0CAIAMKEHHA NepeamiXypoBoi 3a103u1
7-1 NPAKTUYHO 340POBUX YO/OBIKIB AaHOI BIKOBOI rpynu.

YnbTpa3ByKoBe AOCAIAMKEHHA Ta KObOPOBY TPAHCPEK-
TaNbHy aHriorpadito nepegmixypoBoi 3as103M NpoBenn
B KniHiKO-giarHOCTUMHOMY UEHTpi Ha anapati Siemens
Sonoline G60S («Siemens AW», HimeuyunHa) 3 peKktaib-
HMM gaTumkom 5-10 MMy, BusHayanm Takox mopdo-
NOTiYHI NapameTpn nepesmixypoBoi 3a103U: OOBKUHY,
LUMPUHY, TOBLMHY (B MM), 06’em (B cm3) Ta macy (B ).
B pemMmi KONbOpOBOro A0MNMNEPIBCLKOTO KapTyBaHHA
OLHIOBANIN XapaKTep CYAMHHOrO MastoHKYy, Xig, CyawH,
iX AiameTp, KiNbKiCTb CygMH B CUMETPUYHMUX AiNAHKaX
opraHa 3 HacTynHUM rpadiyHMM 306parKEHHAM Crek-
TPy OONMAEPIBCbKOrO 3CyBY 4YacToT Y BMOpaHii AinaHLui.
KinbKicHa ouiHKa cygMH NpoBOAMAACA 3a LLINBLHICTIO Cy-
AnHHoro cnneteHHs (LLCC) — KinbkicTb cyamH Ha 1 cm? i
niametpy cyamum (AC). AKICHUMM NOKA3HMKaMM reMoau-
Hamiku By/n: NiKoBa WBUAKICTb KpoBOTOKY — LUM (cm/c),
AjactonivHa WBMAKICTb KpoBoToKy — LU/ (cm/c), nynbco-
BuiA iHaekc — Ml (ym. oA.), iHAeKc pesncTeHTHocTi — IP (ym.
of.) Ta 06’emHuit KposoTok — OK (n/xB). B yponoriuHomy
BiaaineHHi KHM «O6nacHa KniHiyHa nikapHA IBaHo-Ppar-
KiBCbKOi 06/M1aCHOI pagm» [OChigKeHO TaKoXk bionTatu
nepeamixypoBoi 331031 6-1 YONOBIKIB 3pisIOro BiKy Npu
XPOHiYHOMY nienoHedpuTi. Komicieto 3 nutaHb biome-
ANYHOI eTUKK NPUKapnaTCbKOro HaluioHabHOro yHiBep-
cuTeTy imeHi Bacuna CredaHmKa nopylweHb MopasibHO-
€TUYHMX HOPM NPV NPOBEAEHHI HayKoBOI poboTU He
BuABneHo (npotokon Ne3 Big 25.03.2022 p.). CtaTucTnu-
HY 06pO6KY MOPHOMETPUYHMX NMOKA3HUKIB NPOBOAUM 3
BMKOPUCTAHHAM MporpamHoro 3abesneyeHHsa Statistica
10. [AoCTOBIpHICTb Pi3HMLi NOKa3HMKIB NOPIBHIOBANBHUX
BE/IMMMH BBa*Kanu pocTosipHot npu p<0,05. Ha npo-
BeAEHHA OOCNIAKEHHS, a TaKoXK 36ip Ta 06pobKy AaHMX
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OTPUMAHO iHGOPMOBAHY 3roAy KOXKHOFO Y4aCHWMKa A0CAi-
OXKEeHHSA.

Pe3ynbTtaTi pocnipykeHb Ta ix 06rosopeHHs. Y yono-
BiKiB 3pifIOro BiKy KOHTPOJ/IbHOI rPYny MpU KObOPOBOMY
[ONnNAepiBCbKOMY KapTyBaHHI OTPUMAHO 4iTKe 306pa-
XEHHA KPOBOHOCHMX CYAMH NepemixypoBoi 3ano3u.
KancynapHi cyanHn B nonepeyHomy po3pisi npeacras-
JIeHi OKPeMMMMU TOYKOBUMM KOJIbOPOBUMMM CUTHANAMM
adiametpom (3,0+0,2) mm, ZiamMeTp BeH He MepeBULLYE
(4,3£0,5) mm. MikoBa cucTONIYHA LUBUAKICTb KPOBOTOKY
B apTepiax nepeamixypoBoi 3271031 CTaHOBUTb, B cepea-
Hbomy, (18,85+3,00) cm/c (Tabn. 1), MakcmasbHa Wena-
KiCTb KPOBOTOKY Yy BeHax — (5,90%0,25) cm/c.

lcTONOriYHO Y YONOBIKIB KOHTPOABLHOI rpynu (3pinnit
BiK, neplwuit nepioa) nepeamixyposa 3an03a
[06pe po3BUHYTA, MAE BUPAMKEHY YACTOUKOBY
6ynoBy. B Hili HasiBHI YOTUPY 30HM: NepexiaHa,
LeHTpasibHa, nepudepinHa Ta nepegHa. OcHo-

Tabnuusa 1 — MNoKa3HUKM KPOBOTOKY B
nepeamixyposiii 3an103i 40N0BIKiB 3pinoro
BiKY KOHTPOJIbHOI rPynu Ta Npu XpoHiYHOMY
nienoHedpwmti (Mtm)

MoKasHUKM KoHTponb MNienoHepput
LM, cm/c 19,85+3,08 6,84+0,50
wa, cm/c 5,90+0,28 2,54+0,30
CM, cm/c 8,90+2,02 4,92+0,28
Ml, ym.oa,. 1,20+0,05 1,10+0,03
IP, ym.oz,. 0,69+0,05 0,69+0,02
OC, cm 0,30+0,01 0,04+0,01
LLCC, cya./cm? 0,78+0,30 0,68+0,03
OK, n/x8 0,62+0,01 0,03+0,001

Tabnuua 2 — NapameTpu nepeamixypoBoi 3371031 YONOBIKIB,
Y AAKMX AiarHOCTOBaHO XPOHiuHMi1 nienoHedppuT Ta

KOHTPO/IbHOI rpynu

BHMM aHAaTOMIYHMM OPIEHTUPOM MNpPU BU3Ha-
YEeHHI LMX 30H Ha FiCTONOrYHMX nNpenapaTtax €
nepeamixypoBa YaCTMHa YO/I0BIYOrO CeYiBHUKA.

Hal16inbw 06lWKMpHOO cepes HUX € nepudepin-

Ha 30Ha, PO3TallOBaHA HABKOO CeYiBHMKaA.

MapameTpu nepeamixypoBoi 321031
Bua natosiorii | upuHa | ToswwmHa | JoskuHa |  O6’em Maca
(mm) (mm) (mm) (cm?) (r)
MNienonepput | 41,3+1,8* | 26,5+1,4 | 26,0+1,5* | 27,5¢1,1 | 28,7+1,9*
KoHTponb 37,4+2,0 | 24,5+1,5 | 22,8+2,2 | 21,6%0,5 | 21,9+1,3

CeKpeTopHi BigAinM 4acTOYOK asibBeONAP-

HOI 6Y[0BM, 3HaXOOATbCA Ha Pi3HUX pasax ce- Mpumitka: (Mm) p<0,05.

KpeTtopHoro uuKkay. Enitenii KiHuesux Biaainis

3a7103 NPU3MaTUYHKIN abo Kyb6iuHMIA. Y npocsiTax okpe-
MWX CEKPETOPHUX BiAAiNIB HAABHUIN aMOpPdHUIA CEKpeT.
BuBigHI NpPOTOYKM 3an03 BKPUTI NPM3MATUYHMM eni-
TENEM, AKMA Y AUCTAaNbHUX Bigginax crae KybiyHum. Y
CTPOMI NepeaMiXypOBOi 371031 MyxKa CNOAyYHa i IagKa
M’A30Ba TKaHWHa cTaHOBUTb 30 %, BiAHOCHA n/oLa 3a-
IO3NCTOro KoMnoHeHTa — 70%. Y 4on0BiKiB 3pinoro BiKy,
B @aHaMHe3i AKMX NepeHeceHui XPOoHiYHWI nienoHedpuT,
BiZ,HOCHa N/10LLLA 3a/103UCTOT0 KOMMOHEHTA 3MEHLLYETHCA
00 57%, a BigHOCHa N0l M'A30B0-e1aCTUYHOI CTpOMM
3pocTae Ao 43% (tabn. 2).

LocnigrKeHHA exoMeTpuYHUX napameTpiB nepegmi-
XYPOBOI 32/1031 YOJIOBIKIB 3PifIOrO BiKY, Y AKMX BUABNEHO
XPOHiYHWI nienoHedpuT, cBig4YaTh, WO ii 06’em 36inbLUY-
eTbca o (27,5+1,1) cm®, npotum (21,60,5) cm® y Yonosi-
KiB KOHTPO/IbHOI rpynu, a maca — o (28,7+1,9) r, npotu
(21,9+1,3) ry KoHTponi. BiporigHo 36inbluytoTbea npm go-
CNigyKyBaHi naTonorii Taki NOKA3HWKK nepeamixypoBoi
3271034 fIK WMPUHA, TOBLMHA | AOBXKMHA (gMB. Tabn. 2).
ExocTpyKTypa nepeamixypoBoi 3a71031 32 UUX YMOB HEO-
OHOpiaHa, APiBHI 30HM MOHMXKEHOI Ta NiABULLEHOI exo-
reHHOCTi YepryroTbCa, TOAj AK Y YONOBIKiIB KOHTPOAbHOI
rPyny exXoreHHicTb NepeaMixypoBoi 3a7103M He 3MiHeHa.
Mpwn HaaBHOCTI NiENOHEPPUTY CYAUHHUIA MANIOHOK NPO-
CTaTV Ae3opraHizoBaHMit. CnocTepiraeTbCA 3HUKEHHA Ni-
KOBOI LUBMAKOCTI CUCTONIYHOIO KPOBOTOKY (6,84 cm/c) Ta
[jacToNniyHOro KPoBOTOKY (2,54 cm/c).

licTonoriyHo B nepeamixyposili 3a103i YONOBIKiB, Y
AKUX [iarHOCTOBAHO XPOHIYHWI MiENOHEdPUT, 3MiHIo-
€TbCA CNiBBiAHOLWEHHA BOIOKHUCTUX CTPYKTYP B CTOPOHY
3POCTaHHA KOMAreHoBMX BONOKOH. KifbKicTb i po3mipu
aNbBEONAPHO-TPYOYACTMX 337103 3MEHLUYHOTLCA, YacTu-
Ha 3 HUX KiCTO3HO po3LWMpeHa, BUCTUAAOUNI iX eniTenii
CNIOWYETLCA, AAPA NIKHOTUYHI, LMTOM/IA3Ma iHTEHCUB-
HO 3a6apBAIOETLCA, KNITUHHI MEXi BTpayatoTb YiTKiCTb.

B yacTuHi 3an03 36epernnca enitenianbHi CKNagKu i BU-
CTYNW, Y NPOCBITaxX BUABAAOTLCA NPOCTATUYHI KOHKpeL,i i
aumazodinbHU cekpeT. OnuncaHi aTpodiyHi 3MiHWM HOCATb
doKanbHUI xapakTep. B yacTunHi 3a103 36epiraeTbea Npu-
3MaTUYHUI eniTenili 3 YiTKMMM KOHTYPamMM Ta iIHTEHCUBHO
3ab6apBieHUM A4poM.

3a gaHUMUK NiTepaTypu iHPeKL,ii ceyocTaTeBUX OPraHiB
€ MPUYMHAMM MOPYLLUEHHA remaTo-TKaHMHHUX Gap’epis
[7, 8], B TOMy unchi remaTo-TecTMKynspHoro 6ap’epa. Le
niaATBEPAKEHO HAlWMMKM nonepegHimu pobotamm [1, 5],
AKI NPUCBAYEHI CTPYKTYPHO-PYHKLIOHANbHUM 3MiHaM B
AEYKY NpU enignanmoopxiti. BoHn nigreepamnn, Wwo npu
[JaHiln naTonorii NOpyLYETbCA YABTPACTPYKTYpa remarto-
TecTukynapHoro 6ap’epa. 3okpema B 6inblLOCTI KPOBO-
HOCHMX KaninapiB cnocTepiraeTbca NoBHa atpodia eHAo-
TeNito 3 NepuMBaCKYNAPHUM CKIEPO30M i 3MEHLUEHHAM
npocsiTy. basanbHa membpaHa remokaninapis NoTosLLe-
Ha i fedopmoBaHa, Aapa eHAOTENIOLMTIB HAbyBatOTb He-
npasuabHOT GOPMM, NIKHOTUYHI, LUTONNA3MATUYHI Opra-
HeNWn penyKoBaHi.

BucHoBKMU.

1. Y YonosikiB 3piNOro BiKy MpU XPOHIYHOMY Mi€ENO-
HebpUTi NiKoBa LWBUAKICTb apTepia/IbHOrO KPOBOTOKY B
nepeamixyposii 3an103i 3HM3Mnaca o (6,84+0,50) cwm/c,
AjacTtoniyHa WBMAKICTb KPOBOTOKY — Ao (2,54+0,30)
cm/c, a 06’emHmin KposoTok — (0,03+0,001) n/xB, npotu
(19,85+3,08) cm/c, (5,90+0,28) cm/c Ta mo (0,3+0,001) n/
XB BiNOBIAHO Y KOHTPOSI.

2. 3a pgaHuMx ymoB o6’em nepeamixypoBoOi 3a/103U
36inbwmeca go (27,5+1,1) cm®, a maca — go (28,7+1,9)
r, npotn (21,6+0,5) cm® i (21,941,3) r y KoHTpoi. 36inb-
LUYETbCA KiNbKICTb BONOKHUCTUX CTPYKTYP | 3MEHLLIYETHCA
KiNIbKICTb | pO3MipyM anibBEONAPHO-TPYOYACTUX 3a/103.

MepcneKTMBM NOAANbLIMX A[OCAIAMKEHb MONAra-
I0Tb Y BMBYEHHI Y/NIBTPACTPYKTYP remMato-npocTaTMYHOro
6ap’epa y HONOBIKIB MPU XPOHIYHOMY NieNOHedPUTI.
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CTPYKTYPHO-®YHKLIOHA/IbHI 3MIHU B NEPEAMIXYPOBI 3AN103I1, 3YMOBJIEHI NIENOHEDPUTOM

Mpuuynsak B. B., lpuuynsk B. b., MogaH O. ., Iaciok I. M., Cayumk I. 1., Xanno O. €.

Pe3stome. MeTogamum ynbTPa3BYKOBOrO CKaHYBaHHS, KOIbOPOBOI YNbTPa3ByKoBOI aHriorpadii, ricronorii, mopdometpii
Ta CTaTUCTUKM AOCNIAKEHO 0COBAMBOCTI reMOAMHAMIKM Ta CTPYKTYPHO-GYHKLIOHANbHI 3MiHWM NepeamixypoBoi 3a71031
HenigHUX YONOBIKIB 3piNIOro BiKy, B aHAMHE3i AKMX NepeHeceHni XpoHiyHUi nienoHedpuT. BctaHoBAEHO, WO iT 06'em
36inblyetbea 4o (27,5+1,1) cm® npotn (21,6+0,5) cm® y 40N0BIKIB KOHTPOABLHOI rpynK, a maca Ao (28,7+1,9) r, npoTu
00 (21,9+1,3) r y KoHTponi. BiporigHo 36inblyeTbca Npy A0CAIAMKYBaHi NaToNOri Taki NOKa3HMKM NepeamixypoBoi 3a-
103K, AK WWPKUHa, TOBLLUMHE | AoBXKMUHa. o (6,84+0,50) cm/c, npotu (18,85+3,08) cm/c y HONOBIKIB KOHTPO/ILHOI rpynu
3HUMKYETLCA B NepeaMixypoBiii 3a/103i NiKoBa WBWAKICTb apTepiasibHOro KPOBOTOKY Ta A0 (2,54+0,30) cm/c — WwBKnAKicTb
[iacToNYHOro KPOBOTOKY.

B nepeamixypoBiii 3a103i Y0/10BIKiB 3pifIOro BiKy HAafABHI YOTUPM 30HU: NepexigHa, LeHTpanbHa, nepudepiiHa Ta ne-
peaHA. OCHOBHMM aHaNITUYHMM OPIEHTUPOM MpPU BU3HAYEHHI LIMX 30H Ha FiICTONOrYHMX NepenapaTax € nepeamixyposa
YacTMHA YONI0BIYOTO ceviBHMKA. Halibinbll 06LWKMpHOO cepen HUX € nepudepiiHa 30Ha, AKa PO3TalloBaHa HABKOJIO ne-
pesMiXypoBOi YacTOUKM cediBHMKA. BoHa 3aimae 6ins 75% nepeamixypoBoi 3a103u.

licTonoriyHo Npw nienoHeppUTi BIAHOCHA NNOLLLA 337103MCTOTO KOMMOHEHTa NepeaMiXypOoBOi 331031 3MEHLLYETLCA A0
57%, a BigHOCHa nsoL,a M’ A30B0-€1aCTUYHOI CTPOMM 3pocTaE A0 43%, npotn 70% Ta 30% Y YONOBIKiB KOHTPO/ILHOT FPyMu.
3MiHIOETbCA CNIiBBIAHOLWEHHA BONOKHUCTUX CTPYKTYP B CTOPOHY 3POCTAaHHA KiIbKOCTi KONareHOBUX BONOKOH. KinbKicTb i
pO3Mip¥ aNbBEONAPHO-TPYOYACTMX 337103 3MEHLLYETHCA, YaCTUHA 3 AKMX KICTO3HO PO3LUMPEHa, BUCTUAAOUMNI iX eniTeniit
CM/IOLLYETLCA, AAPA NIKHOTMYHI, UMTOMN/Ia3Ma iIHTEHCMBHO 3a6apBIOETLCA, KNITUHHI MeXKi BTPayatoTb YiTKiCTb. B YacTuHi
337103 36epiratoTbCa eniTenianbHi CKNAAKM, Y NPOCBITaX BU3HAYAOTLCA NPOCTAaTUYHI KOHKpew,ii i aumaodinbHUi cekper.
B yacTuHi yacTo4ok 36epiraeTbca NPU3MaTUUHWI eniTenii 3 YiTKUMKM KOHTYPaMU Ta iIHTEHCMBHO 3a6apBAEHUM AZPOM.

Kntouosi cnoBa: nepeamixypoBa 3a/103a, reMogMHaMiKa, LMTOricTonoris, nienoHeppur.

STRUCTURAL AND FUNCTIONAL CHANGES OF THE PROSTATE GLAND CAUSED BY PYELONEPHRITIS

Hrytsuliak B. V., Hrytsuliak V. B., Hlodan O. Y., Ivasiuk I. Y., Sluchyk . Y., Khallo O. E.

Abstract. Ultrasonic scanning methods of color ultrasound angiography, histology, morphometry and statistics the
peculiarities of hemodynamics have been studied and also parametric and structural-functional changes in the prostate
gland in men of mature age under the conditions of the transferred chronic pyelonephritis. Studies of echometric
parameters of the prostate gland of men of mature age (first period) who suffered from chronic orchoepididymitis show
that its volume increased to (27.5+1.1) cm? against (21.6+0.5) cm?® in men control group, and weight up to (28.7+1.9)
g against (21.9+1.3) g in the control. Probably increases the width, thickness and length of the prostate gland. In men
with chronic pyelonephritis the relative area of the glandular component decreases to 57%, and the relative area of the
muscular-elastic stroma increases to 43% up 70% and 30% in the control.

There are four zones in the prostate gland of mature men: transitional, central, peripheral and anterior. The main
analytical reference point in determining these zones on histological preparations is the prostatic part of the male
urethra. The most extensive among them is the peripheral zone, which is located around the prostate lobe of the urethra.
It occupies about 75% of the prostate gland.

Histologically in the prostate gland the number and size of alveolar-tubular glands decreases, some of them are
cystically expanded, their lining epithelium flattens, pyknotic nuclei. Epithelial folds and protrusions are preserved in
some glands, prostatic nodules and acidophilic secretion are found in the lumens. The described atrophic changes are
local in nature. In some glands the prismatic epithelium with clear contours and intensely colored nucleus is preserved.

Key words: prostate gland, hemodynamics, histostructure, chronic pyelonephritis.
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