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Pe3rome. 3 METOFO OIIHKY AiaTHOCTHYHHX MTApaMETPiB IMPOBECHO 00CTeKeHH 43 MaIieHTIiB 13 XpOHIYHUM aba-
KTepiaIbHUM HPOCTaTUTOM/CHHIIPOMOM XPOHIYHOTO Ta30BOTO OONIO 3 TPHBAINM pELHMIUBYIOUNM Iepedirom, sKui
Ba)KKO ITiI1aBaBCs JIKYBaHHIO BiAIOBIIHO 0 KJIIHIYHAX HACTAaHOB €BPOIEHCHKOI acolriamii ypoJoriB. 3a pe3yIbTaTaMu
JIOCJTIJPKEHHS BCTAHOBIICHO, 1110 JIIKYBaHHS MALIEHTIB 13 XpOHIYHUM a0aKTepiallbHUM MPOCTaTUTOM/CHHAPOMOM XPOHiY-
HOT'O Ta30BOTO OOJIIO HE 3aBXk/1 3a0e31eUye MOBHE YCYHEHHS! CHMIITOMIB, 30KpeMa IHTEHCUBHICTh OOJILOBOTO CHHAPOMY
micis Tepanii 3ajMmianacs B Mexax cepeanboro crymens (11,941,7 6ana). Ilonpu cTaTUCTUYHO 3HAYYIIE 3HIKEHHS 3a-
rajJpHOro nokasHuka Ha 35,7 % (p<0,05), 3ymMoBieHe nepeBa)KHO TPUKPATHUM 3MEHILCHHSAM AMU3Ypii, piBeHb 000 YK
nuckoMdopty 36epirascst Ha piBHi 10,7+1,3 Oana. 3’sicoBaHO, IO HASBHICTh y MALIEHTIB XPOHIYHOI'O TAa30BOro OOJIIO,
KA BOKKO MiJJIAETHCS JIIKYBaHHIO, IOTPeOy€e MyJIbTUIIApaMETPHYHOT MarHITHO-pE30HaHCHOT ToMorpadii nepeamMixypo-
BOI 3aJ1031 (BKJIFOYHO 3 TMAI[i€HTAMHU, SKi MaIOTh HOPMAaJIbHUHN PiBEHb MPOCTAT-CIEUUPITHAN aHTUTEH Y KPOBi), 0COOINBO
KOJIM H0TO piBeHb MiABHIICHUH, 00 y 3Ha4HOI YacTHHH mamieHTiB (32,6 %) piBeHb 3araJbHOTO IPOCTAT-CIEHH(ITHOTO
AHTHTCHY B KPOBI IICIIS JIIKyBaHHS 3aIumIaBcs B Mexax 4 - 10 Hr/mi. JlocnimpkeHHs MPOBEACHO IIISIXOM HOPIBHSIHHS
JIBOX TPy Mami€eHTiB: | rpymna — 3 MoKa3HMUKOM MpocTaT-crenngidHoro anturena a0 4 ur/mi, Il rpyna — 3 mokasHuKoM
noHaj 4 Hr/mil. 3a J0MOMOTrOI0 MYJIbTHIIAPAMETPUIHOI MarHITHO-PE30HAHCHOI ToMorpadil nmepeaMixypoBoi 3a1031 y
noHaJ| TpeTuHH namieHTis (35,7 %) Il rpynu Ta y 6,8 % narientis [ rpynu BusiBjieHa BUCOKA UM JIy’Ke BUCOKA HMOBIPHICTh
KJIIHIYHO 3Havy110r0 paky npocrat. Kpim toro, y 35,8 % nanienTis Il rpynu ta'y 13,8 % nauienris [ rpynu BctaHoBneHa
HEBU3HAUCHA HMOBIPHICTH paky mpocraTu. BimmosimHo 20,6 % mamientam I rpymu ta 71,5 % narienram I rpynu mpo-
BeJieHa OiorIcist mepeMixXypoBoi 3aJ103H, 3a pe3ynbTatamu kol y 13,8 % nauienris I rpynu Ta 42,9 % nauientis Il rpynu

JiarHocTOBaHO pak. Li mamieHTr noTpeOyBay MOJAIBIIOTO JIKYBaHHS B YMOBaX OHKOJIOTIYHOTO IICHTPY.
KoarouoBi ciioBa: xpoHiuHMiA abakTepialbHUNA TPOCTATUT, CHHAPOM XPOHIYHOTO Ta30BOT'0 0OJII0, paK MepeaMix-

YPOBOI 3aJI03H.

Beryn. Cepen 4onoOBikiB HAHOUTBII TOIIHPSHUM
YPOJIOTIYHUM 3aXBOPIOBaHHSIM € XPOHIYHMH TpocTa-
TUT/CHHAPOM XpOHIYHOTO TazoBoro Oomro (XII/CXTBH),
SIKMA MOX€ MaTH CEepPHO3HI HACTIIKK IS SKOCTI JKUTTS
xBopux [1]. Ha AKicTe UTTS HETraTWBHO BIUIMBAE IIHPO-
KAH CHEKTp KIIHIYHUX MPOSBIB, cepel SKUX YOTHPH OC-
HOBHI TPYIIH CHMMTOMIB: YPOTCHITAIBHUN Oib, CHMII-
TOMH HIDKHIX CEYOBMBIIHHMX NUISAXiB, IICUXOJOTIYHI MPO-
OyieMu Ta cekcyaiabHa nuchyHKIis [2].

[TommpeHicTh CHUMNTOMIB IPOCTATHTY B 4O-
JIOBiYiif MOy ALl cTaHOBUTH Bif 2,2 % 1o 14,2 %. Pusuk
PO3BUTKY 3aXBOPIOBAHHSI KOPEIIOE 3 BIKOM: MOPIBHSHO 3
rpymnoto 20-39 pokiB, y 4onoBikiB BikoM 40—49 pokiB BiH
Bunmii y 1,7 pasa, a 'y Biui 50-59 poxkis - y 3,1 pasa [3, 4].
B abcomroTHii OLIBIIOCT] BUMIAAKIB 32 HAIBHOCTI THIIOBOI
KIIHIYHOI CHUMNITOMATHKU TPU KYyJIbTYpaJbHOMY aHaJi3i
CEKpeTy IepeAMiXypoBoi 3a1031 iH(pEKIiHHUI YMHHUK HEe
BusBsieTscs [5]. g ¢opma XII BigmoBigHO 10 Kia-
cudikanii Hamionanpanx iHCcTHTYTIB 370poB’st CIIIA
(1999) Bu3HA"a€THCS K XPOHIYHUN abaKTepiadbHUH Mpo-
cratut (XAII) abo cHHIPOM XPOHIYHOTO Ta30BOTO OO0
(xareropis 111, CXTB) [6].
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Pak mepeamixypoBoi 3amo3m (PII3) mocimae
JpyTe MicIe 3a MOIIMPEHICTIO CePel OHKOJIOTIYHUX 3aXBO-
pIOBaHb y YOJOBIKIB Y BChOMY CBIiTi. DakTOpH pU3UKY
BKJIIOYAIOTH BiK, CIMEHHUI aHAMHE3 Ta TeHETHYHY CXMJIb-
HIiCTh. J|0MaTKOBMMH NMPUYMHAMH MOXYTh OyTH KypiHHS,
BIJICYTHICTH (Pi3MYHOI aKTHUBHOCTI, crenn@ivHi JKH Ta
npodeciitni  pakTopu. 30iNbIIEHHS BUKOPHCTAHHS Ha
ChOTOJIHI MarHiTHO-pe30HaHCHO1 ToMorpadii (MPT) moxe
TOM’SIKIIIMTH JIESKI HeTaTUBHI HACHIIKH CKpUHIHTY [7]. ¥V
2020 pomi y cBiTi Oyno 3apeectpoBano nonazn 1 414 000
HoBuX BUmaakiB paky PII3 (3axBoproBanicts 31 Ha
100 000 nacenenns) i monax 375 000 cmepreit (cmept-
Hicte 7,7 Ha 100 000 nacenenns) [8]. ¥ 1999-2018 pp.
CTaH/IapTH30BaHa 32 BIKOM 3aXBOPIOBAHICTh Ha pakK Mpo-
crat B YKpaiHi 3pocia 3 = 9.3 no = 22.1 oci6 na 100 000
HaCeJIeHHS 3a CBITOBUM cTaHmapToM. ¥ 1999 pomi mokas-
HUK cMepTHOCTI BHacinok PI13 B Ykpaini cranoBuB 2,7,
a B 2018 pomi — 4,1 oci6 rma 100 000 macenenns [9]. Lle
Moke OyTH TOB’sA3aHO 3 JeMorpadidyHUMH 3MiHAMHU,
CTapiHHAM HACEJICHHS Ta IMOKPAIICHHSIM JIarHOCTUKU 3a
JIOTIOMOTOI0 CKPHHIHTY, 30KpeMa BH3HA4YeHHS B KpOBI
piBHA npocraT-cneuudiyHoro anturena (IICA). 3rigHo 3
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nmanuMu HarioHanpHOTO KaHIep-peecTpy Ykpainu y 2024
poui B YKpaiHi JiarHOCTOBaHO ~ 8668 HOBHX BHUIIAJIKiB
PII3 12541 4onoBik momep 3a 1eit nepiof, 1o € He TIIBKH
MEIUYHOIO, a ¥ COIaTbHOI0 MPOOIEMOIO.

Mera-aHani3z 15 gocmijpkeHb THITy «BHUIIaJ0K-
KOHTPOJb» TOKa3aB, II0 HAaSABHICTH KIIHIYHOTO XPOHiY-
HOTO TPOCTATUTy B aHAMHE31 MOKE 3HAYHO 30iIBIIUTH
HMOBIpPHICTH paKy IpOCTaTH B 3aranbHii momysimii [10].
BonHo9ac pe3ynbTaTH iHIIOTO CHCTEMAaTHYHOTO OTIIITY
Ta METa-aHaNli3y € CYNEpEWIMBHMHU: BOHH BKa3yIOTh Ha
HMOBipHE 3pOCTaHHS CKPHUHIHTY Ta BUSBJICHHS PaKy Iie-
PEIMIXypOBOT 3aJI03H Y YOJIOBIKIB i3 KIIIHIYHUM MPOCTATHU-
toM [11]. Ockinbku etiogoris XII/CXTH HeBigoma, BOHA
Moxe OyTH ITOB’si3aHa 3 KACKaI0M ayTOIMYHHHUX TIPOLECIB
y nepeAMiXypoBil 3ai103i Ta cripusiti po3BuTky PII3 [12].

[onpn 3HaYHMI HAyKOBHMH iHTEpeC 1O 3B’SI3KY
XPOHIYHOT'O TPOCTATUTY 3 PAKOM TIepeMiXypOBOI 321031,
JVUHAMIYHOMY CIIOCTEPE)KCHHIO 32 TaIlleHTaMH 3
XAIT/CXTB nmoci mpuAiIA€ThCS HEAOCTATHHO YBArH.

MeTta [ocaiTsKeHHSI — OIIHWUTH TapaMeTpu
JIarHOCTUKY Y TAL€HTIB HA XPOHIYHUI abakTepiarbHUi
MPOCTATUT/CHHAPOM XPOHIYHOTO Ta30BOT'O OOITIO.

00’exT i MeTonu mocaimkenns. Ilix cocrepe-
»eHHsIM nepeOyBanu 43 nanientu 3 XAIl/CXTB i3 tpuBa-
JUM PEUUAMBYIOYMM TEepediroM, 1o Ba)KKO IMiIgaBaBCs
JKYBaHHIO 3a KJIIHIYHUMH HacTaHOBaMH €Bporeiichkol
acomiariii yposori (€EAY) [13]. Cepenniii Bik maii€eHTiB
cknaB 46,4+5,2 pokiB; TPUBANICTh 3aXBOPIOBAHHS Bij 5 110
8 pokiB (B cepennbomy 6,2+1,3 poky). BeciMm mamieHTam
MPOBEICHO HACTYIHI OOCTE)KEHHS: INAJBIEBE PEKTaIbHE
JOCIIKEeHHS niepeaMixypoBoi 3amo3u (I113); mabopaTtopHi
Ta IHCTPYMEHTAaJbHI TeCTH: a) aHali3 cekpery I13 um ceui
micist Macaxy [13 (VB3); 6) mociikeHHS BUAUICHD 13
CediBHUKA Ha crienudivHy Ta Hecrienudiuny ropy Meto-
oM  moiiMmepasHo-maHIrorooi  peakmii  (ITJIP);  B)
MIKpOOiosIoriuHe qocimKkeHHs cekpety [13 uu ceui mics
macaxy I13 (VB3); r) TpaHcpeKTanbHe YiIbTPa3ByKOBE J0-
CIIJDKEHHSI 3 BU3HAa4YeHHsIM 00’emy [13; 1) BU3HaueHHs
npocrar-criergiunoro anturena (IICA) B kposi
MALI€HTIB U CKPUHIHTY paKy MpPOCTATH.

JliarHo3 XpOHIYHOrO abaKkTepiaJbHOTO MPOCTa-
TUTY BCTaHOBIIIOBAJIM Ha MiJCTaBl HACTYNHUX KPUTEPIiB:
HasBHICTH MEPIOJUYHOTO YH MOCTIHHOTO OO0 (AHCKOM-
dopT) Ham JTOHOM, B MPOMEKHHI, KAIHTI, KPIOKOBIH
JUISTHII TPOTATOM TPUBAJIOTO Yacy (He MEHIIe 3 MiCSAIiB)
3 pO3JIagaMu CEYOBHMITyCKaHHS abo 0e3 HHX; HasBHICTh
KUTbKOCTI JieiikonuTiB >10 (3anansHa popma) yu <10 (He-
3amanbHa (hopMa) B O 30pY IIPH MIKPOCKOIIYHOMY JI0-
CJTIDKEHHI CEKpeTy MepeAMiXypoBOT 31031 UM CeUi MicIs
macaxy mnpoctratu (VB3); HeratwBHI pe3ysibTaTH
MIKPOOIOJIOTIYHIX TOCTIKEHb CEKPETY MPOCTATH YU Cedi
micnsg Macaxy mnpoctaté (VB3); nmeraTtuBHI pesynbraTth
[TJIP niarHOCTHMKHM BUAIJEHB 3 YPETPH; BIJCYTHICTH NpH
PEKTAIEHOMY JIOCHI/PKEHH] YIIIJIbHEHD Y TIepeMiXypoBii
3aJ1031; BIJICYTHICTh 332 JaHHUMHU TPAHCPEKTAJIBHOTO YJIb-
TPa3ByKOBOTO JIOCTI/DKEHHSI 3HAYMMUX JIISTHOK 31 3HIDKE-
HOIO €XOT€HHICTIO B IEpeIMiXypOBiii 3a11031.

Tako MpoBey aHKETYBAaHHS MAIIEHTIB 3TiHO 3
MDKHAPOJHOIO CHCTEMOIO OI[iIHIOBAaHHS CHMIITOMIB 3a JI0-
MIOMOTOI0 ONHUTYBaJIbHUKA «[HIEKC CHMIITOMIB XpOHiY-
noro npocratuty» (NIH-CPSI, 1999 ) 3 ouinkor sKocCTi

xutTs manienTtiB (Qol) [6]. OMUTYBaNIBHUK CKIIATAETHCS
3 4OTHUPHOX ToMeHiB (| — OLIb Yu AUCKOMMOPT, 3 OLIHKOO
cymu 6aniB Big 0 1o 21; |l — ceqyoBumyckanHs, 3 OLIHKOIO
cymu OaiB Big 0 o 10; III — BIUTMB CUMIITOMIB Ha YKUTTS,
3 OIIHKOI cymH OaiiB Big 0 mo 6; IV — sKicTh XHTTH, 3
omiHkoio cymu OainiB Big 0 mo 6. OmiHKY BHPa)XEHOCTI
CHMIITOMIB IIPOBOJIIIIH 3a cymoro OaiiB B I Ta Il momenax,
3TiIAHO 3 SKOI0 BCTAHOBIIOBAIM CTYIIHB iX BaKKOCTI.
BinmoBigHO IpH HE3HAYHO BHPAKEHUX CHMIITOMAxX cyMa
OaniB cxmagana Bix 0 1o 9, cepenHpo BupakeHUX — Bix 10
no 18 6amiB i Bakkux cumnromax — 19-31 6an. 3a cymoro
6anie B III Ta IV nomeHax mpoBOIMIM OIHKY SKOCTI
KUTTS XBOpUX. 3aranpHa cyma OaniB (intepBan 0-43)
BU3HAyanacs JOAABAaHHAIM CyMH OalliB BUPaKEHOCTI
cumnroMmiB (S) Ta cymu GaiiB sikocTi )kutTs (QOL).

VY nauieHTiB CrIOCTEpiraBcs MiBHUILIEHUH PiBEHb
npocTar-crequ(iYHOro aHTUreHa (CepeiHiil MOKa3HUK
— 6,8+1,4 ar/mun). [licas 3aBepiieHHs Teparii 3a MPOTOKO-
aamu EAU y tpernnu xBopux (32,6 %) nmo3uTuBHa 1U-
Hamika Oyna BifcyTHsA. 3 MeToro BukiroueHHs PII3 Bcim
NanieHTaM NpOBeJeHa MYJbTHIIAPAMETPUYHA MarHiTHO-
pe3onancHa Tomorpadis (Mo MPT) mepeamixypoBoi 3a-
7031 3 omiHKoro 3a cuctemoro PI-RADS v2 (Prostate Im-
aging-Reporting and Data System). Biamosinzo PI-RADS
1 — nyxe HU3bKa KMOBIPHICTH KJIIHIYHO 3HAYYILIOTO paKy,
PI-RADS 2 — uu3bka HMOBIpHICTh KITIHIYHO 3HAYYLIOTO
paky, PI-RADS 3 — HeBu3HaueHa WMOBIPHICTh KJIIHIYHO
3HAYylmOro paxy (HeoOximHa JoJaTKoBa OIiHKa abo
6iomcis), PI-RADS 4 — Bucoka HMOBIpHICTb KIIIHIYHO 3Ha-
gymoro paky, PI-RADS 5 — nyxe Bucoka WMOBIpHICTB
KIIHIYHO 3HA4ymoro paky. [lamieHTiB paHmomi3yBamm y
nBi rpynu. [epmry (I -29) rpymy ckiianu maiieHTH, piBeHb
[ICA B KpOBIi SKUX TiCTs JIKYBaHHS OyB Yy MeXax HOPMH
(mo 4 wur/mn) i apyry rpyny (II-14) — naiienTr 3 piBHEM
[ICA B mexax 4 - 10 Hr/mI1.

Yci cTaTUCTHYHI PO3paxyHKH IPOBOIMIKCS 3a
JIONIOMOrol0 TTakeTa ananmizy manux Microsoft Excel ta
nporpamu Statistica 10.0.

OTtpuMaHi KinbKicHi gaHi (0aju BiANoOBigeH Ha
OKpeMi MUTAHHS Ta aHKETH 3arajioM, rapaMmeTpu oocTe-
JKEHb) CIIEpIy NepeBipuiM Ha THII X po3noaity 3a W te-
crom Ilamipo-Yinka (Shapiro-Wilk’s W test). Ockinbku
BCi MapaMeTpd BINMOBIJANIM 3aKOHY HOPMAaJIbHOTO
po3noAiNy, TO Ui NPEACTABICHHS THIIOBUX 3HAYCHb
(BU3HAYCHHS MipH IICHTPAJIbHOI TEHIEHIi) oOpamu ce-
penHe 3HaueHHs (M) Ta cranmaptHe BigxwmieHHs (£SD), a
JUISL OLIIHKK JTOCTOBIPHOCTI J@HUX MIX TpyNaMu BHKOPH-
CTaJIM IapaMeTpuyuHui t-test.

CraTucTHYHY 3HAYYIICTh BIiOMIHHOCTEH MiX
SKICHUMH TIOKa3HUKaMHU OI[IHIOBAIH 3a JOMOMOTOI0 KPH-
Tepito xi-kBajpar (y2) [lipcona [14].

Pe3yabTaTi J0CTiIzKeHHS Ta iX 00r0BOpPEHHSI.
3a pe3ysbTaTaMy aHKeTyBaHHS, JI0 TOYATKY JIIKyBaHHSI 3a-
ranpHuil Oan mamientiB 13 XAII cranosus 27,0+3,5.
HaiiOinpmmii HeraTMBHHMM BIUIMB Ha SKICTh JKUTTA
(8,5+1,3 Gaxa) maB goMeH «OuTb ab0 THCKOMMOPT», MO-
Ka3HHK sikoro csrae 15,0+1,8 6ama. BomHowyac mnposiBu
mu3ypii Oynm HesHauHumu 1 craHoBwim 3,5%1,3 Gana
(tabm. 1). BignosigHo Bci manieHTH 3a cymoro 6aris (NIH-
CPSI) manu cepeiHIo CTyMiHb BUP@KEHOCTI CUMIITOMIB, 3
HaOJIIKEHHSIM JI0 BOKKHX 13 TOKa3HUKOM y 18,5+2,7 Gaa.
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Taoauns 1
Ouinka cy0’€KTHBHUX NPOSIBIB 3aXBOPIOBAHHS B MALIECHTIB i3 XpOHiYHNM afaKTepialbHUM NPOCTATUTOM,
(M£SD)
Jo nikyBanHst MMicas aikyBaHHs
oxa3uuk (n=43) (n=43) P

binp un tuckomdopr 150+1,8 10,7+1,3 p<0,05
CeuoBUIyCKaHHS 3513 1,2+04 p<0,05
NIH-CPSI 18,5+27 11,917 p<0,05
QoL 8,56+1,3 6,311 p<0,05
NIH-CPSI + QoL 27,0£3,5 18,2+2 4 p<0,05

Ilpumimka: *p- BipoTiAHICTD Pi3HUIb OKa3HUKIB MK rpynamu nanieHti; NIH-CPSI — ingexkc cumnTomis
XPOHIYHOTO MpOCTaTUTY 3rigHo HarionansHux iHcTUTYTIB 310p0oB’st CILA; QoL — siKicTh XKUTTS.

[licns mpoBeneHOTO JTIKyBaHHS CIIOCTepiramacs
3HAYMMa MO3UTHUBHA TUHaMiKa Ha 32,6 % 13 cepeiHiM mo-
Ka3HUKOM 3arajibHol cymu Oami 18,2424 (p<0,05).
SIKICTh KUTTS MAI[IEHTIB 3aJIMIIANACS HHU3BbKOIO, MOTPHU
CTaTUCTHYHO 3HaYyIle mokpamieHHs Ha 25,9 %. Cymap-
HU# 0aJ1 BUPAXKEHOCTI CUMIITOMIB BI/ITTOBI1aB CEPEIHHOMY
cryneHto Tsoxkocti (11,9+1,7) nepeBaxkHo 4epe3 Oinb Ta
muckompopt (10,7+1,3). BomgHouac cmocrepiranacs TeH-
JICHI[ISL JI0 JIETKOTO CTYMEHS: MOKa3HUK IHM3ypii CTaTu-
ctryHO 3Hauyme (P<0,05) 3HM3HMBCSA Maibke BTpUUi (Ha
35,7 %).

36epekeHHsT OOJILOBOTO CUHAPOMY YH JTHCKOM-
¢dopty, a Takox miasumeHHs piBHA [ICA y 32,6 % ocibd

CTaJ| MifcTaBoro it nposeneHass MuMPT nepenmixypo-
BOT 3aJ103 BCIM MalieHTaM

3riqHo 3 pesynbraramu MOMPT, y Oinbmocti
(79,4 %) nauienTis I rpynu ta mMaibke y Tpetunu (28,5 %)
obcrexxenux Il rpynu BiAMi4eHO HU3BKY UM JIy)KE HU3BbKY
HMOBIpHICTh KIIIHIYHO 3Hauymioro paky npocratu (Pl-
RADS 1, 2) (tabxn. 2). V 0Oiiblie HiXX TPETUHH NaLliEHTIB
(35,7 %) Il rpymn 3a pezynsratamu Mt MPT BusiBieHa Bu-
COKa YH IyXe BUCOKAa HMOBIPHICTH KJIIHIYHO 3HAYYIIIOTO
paky (PI-RADS 4,5). Ane it y 2-x (6,8 %) mamienTis 1
TpymH, y KpoBi skux piBeHs [ICA OyB y Mexax HOpMH, 3a
nmaanMu M MPT Takox Bim3Ha4YeHa BUCOKa WMOBIPHICTD
(PI-RADS 4) ximiHIYHO 3HAYYHIOr0 paKy MOpPOCTaTH

(p<0,05).

Tadauus 2
Jani Mmn MPT nepeamixypoBoi 321034 B NALIEHTIB i3 XPOHIiYHNM a0aKTepiaibHUM MPOCTATHTOM, (%2)
I rpyna, n=29 II rpyna, n=14

Ioxa3Huk pi,OO % 1?60 % P

PI-RADS 1 11 (37,9 %) 3(21,4 %) p<0,05

PI-RADS 2 12 (41,5 %) 1(7,1%) p<0,05

PI-RADS 3 4 (13,8 %) 5 (35,8 %) p<0,05

PI-RADS 4 2(6,8%) 3(21,4 %) p<0,05

PI-RADS 5 0(0,0 %) 2 (14,3 %) p<0,05

IHpumimka: *p- BiporinHicTh pi3HUI MOKA3HUKIB Mik rpynamu nmamientis; PI-RADS - Prostate Imaging-Reporting and

Data System

Ipaktuuno y tperunu (35,8 %) mamientis 11
rpynu Ta B 4 (13,8 %) nanienTis I rpymnu 3a pesynpraramu
Mo MPT BcTaHOB/IEHA HEBH3HAYCHA HMOBIPHICTH PaKy
npocratu (PI-RADS 3), mo norpedyBajio NpoBeAeHHS
Oiomcii mepeaMixypoBoi 3ay103u. 3riHO 3 OTPUMAaHHUMH
pesynsratamu M MPT, 6-tu (20,6 %) mamientam I rpynu
ta 10-tu (71,5 %) nauienram 11 rpymu (PI-RADS 3,4,5)
NpoBeZieHa MyJIbTH(OKaIbHA TpaHCPEKTaIbHa Oiorcis Te-
PeaMiXypoBOi 3aJI031 1]l YJIBTPa3BYKOBHM KOHTPOJIEM.

3a pesynbraramu Oiorcii mepeaMixypoBoi 3a71031
y 4-x (13,8 %) nauienriB I rpynu, y KpoBi sIKMX piBeHb
IICA 06yB y Mexax HopmH i 6-Tu (42,9 %) manientis 11
TPyTH, 1€ el MOKa3HUK OyB IMiABUIIEHHH, JiarHOCTOBAHO
PII3, mo B momanpmoMy moTpeOyBaio JiKyBaHHS LHX
MAI[iEHTIB B YMOBaX OHKOJIOTI9HOTO IICHTPY.

[IpoTsirom OCTaHHIX AECATWIITH 3HAYHA yBara
HAYKOBLISIMH TIPUJIIISIETHCS BUBYCHHIO XPOHIYHOTO IIPO-
CTaTUTy, 30KpeMa eIiJeMioJoTii, JIarHOCTHINI Ta JiKYy-
BaHHIO, HWOTO YCKIAJHCHHSIM, YOJIOBIUOMY OE3ILTiIIO,
MIOB’SI3aHOMY 3 TIPOCTaTHTOM, a TaKOX 3B SI3Ky MiX
XPOHIYHUM MPOCTaTUTOM/CHHIPOMOM XPOHIYHOT'O Ta30-
BOro OOJIIO Ta pakoM mepeaMixypoBoi 3aio3um [15].
[ToxiOHICTP OCHOBHHMX CHMITOMIB IIPU IMX ITaTOJOTIsNX
(nu3ypist, OOIBOBUI CHHAPOM) CIHOHYKAJIO Hac IPOBECTH
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noaatkoBi obcrexxenHs nauieHTtiB i3 XAII/CXTB i3 Tpu-
BaJIUM PEIUIMBYIOYUM TMepedirom, KU BaKKO TMijjaa-
BaBcs JiikyBaHHI0. PiBens [ICA B cupoBartiii KpoBi MoXxe
I1JIBUIIYBaTHCS MTPU T0OPOSIKiCHI# rinepruiasii nepeamix-
YpPOBOI 331031 Ta MPOCTATUTI, OCKUIBKH I[eH MOKA3HHK €
opratocrienuivHuM, a He KaHuepocneuudpiunuM. Box-
Hovac HopMasibHHH piBeHb [ICA He BUKIIIOYAE HASIBHOCTI
paky nepeamixypoBoi 3ano3u (PI13) y nesikux mamieHTiB
[13, 16]. Tomy BciM mauientam nposeneHo Mo MPT, mio
JI03BOJISIE JIarHOCTYBaTH KiiHIYHO 3Hauymmid PII3 i3
Bi3yaunizaui€ro AiIsHOK 1ist Gioncii [17, 18].

BucnoBku. BcraHoBieHo, 10  JIIKyBaHHS
MAaIlieHTiB 13 XPOHIYHUM abaKTepiaJbHUM IPOCTATH-
TOM/CHHIPOMOM XPOHIYHOTO Ta30BOTO OOJIO HE 3aBXKIU
CIpHsi€ TIOBHOMY HiBEJIIOBaHHIO CHMIITOMIB, 30Kpema 00-
JILOBOTO CHHJIPOMY.

3’gcoBaHO, IO HASBHICTh y MAILI€HTIB XPOHIU-
HOTO Ta30BOT0 OO0JTI0, IKHUI BaYKKO TMiIIA€THCS JIIKYBaHHIO,
norpedye MyJIbTHIApaMETPUYHOI MarHiTHO-PE30HaHCHOT
ToMorpadii  HepeaMiXypoBOi  3aJ03H,  BKJIIOYAIOYH
TALi€HTIB i3 HOPMaJIBLHUM PiBHEM IPOCTAT-CIEH(ITHOTO
AQHTUTCHA B KPOBI.

BcTaHoBi€HO, 10 3a J0IOMOTOI0 MYJIbTHIIApa-
METPUYHOI MAarHiTHO-pe30HaHCHOI ToMorpadii MoXXHa




BCTaHOBUTH MMOBIPHICTH KJIIHIYHO 3HaYMMOI'O paKy Iie-
PeaMiXypoBOi 3aJI03H IIPH XPOHIYHOMY abaKTepialbHOMY
NPOCTaTUTI/ CHHAPOMI XPOHIYHOTO Ta30BOro OO0,
HaBiTh y MAIi€HTIB i3 HOPMAJBHUM PiBHEM HPOCTAT-CIIe-
1 (IYHOrO aHTUreHa B KPOBI.

3’1coBaHO, MO0 y TMAIIEHTIB i3 HEBU3HAYCHOIO
HMoOBipHIicTIO paky 3a nanuMu MOMPT Oiorcis nepeamix-
YpOBOi 3aJ71031 Ma€ BUpIIIaJbHE AiarHOCTHYHE 3HAYCHHS,
MOPIBHAHO 3 TAKTUKOIO THHAMIYHOTO CIIOCTEPEKEHHS.

IlepcieKTHBH MOAAJIBIINX JOCTIIKEHb TOJIS-
TaTUMYTh y BHBYCHHI B3a€MO3B 3Ky XPOHIYHOTO a0ak-
TepiaJIbHOTO MPOCTATUTY/CUHAPOMY XPOHIYHOTO Ta30BOTO
O0oyt0 3 pakoM IepeAMiXypoBoi 3ajlo3W Ha piBHI
010XIMIYHMX Ta IMYHOJIOTIYHHMX IIPOLECIB y MepeaMix-
YPOBiH 3aJ103i.

KonduikT inTepeciB: BiacyTHii.

3agBa mpo aoctymHicTh AaHux: [lawi, mo
HiATBEPIKYIOTh PE3YNIBTaTH LBbOTO JOCIIIDKSHHS, IO-
CTYITHI y aBTOPa-KOPECIIOHICHTA 32 OOIPYHTOBaHUM 3aITH-
TOM.
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ONCONEUTRITY IN MONITORING PATIENTS
WITH CHRONIC ABACTERIAL
PROSTATITIS/CHRONIC PELVIC PAIN
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Abstract. The most common urological disease
among men is chronic prostatitis/chronic pelvic pain syn-
drome, which negatively affects the quality of life of pa-
tients. Quality of life is negatively affected by a wide range
of clinical manifestations, especially pain syndrome. In or-
der to evaluate diagnostic parameters, 43 patients with
chronic abacterial prostatitis/chronic pelvic pain syndrome
with a long-term recurrent course that was difficult to treat
in accordance with the clinical guidelines of the European
Association of Urologists were examined. The study found
that treatment of patients with chronic abacterial prostati-
tis/chronic pelvic pain syndrome does not always lead to
complete elimination of symptoms, particularly pain syn-
drome, since after treatment, the severity of symptoms re-
mained moderate (11.9+1.7) due to pain or discomfort
(10.7+1.3), although with a statistically significant ten-
dency toward mild severity by 35.7 % (p<0.05) associated
with a nearly threefold decrease in the incidence of dysu-
ria. It has been established that patients with chronic pelvic
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pain that is difficult to treat require multiparametric mag-
netic resonance imaging of the prostate gland, including
patients with normal levels of total prostate-specific anti-
gen in the blood, and especially when its level is elevated,
since in a significant proportion of patients (32.6 %), the
level of total prostate-specific antigen in the blood re-
mained within 4-10 ng/ml after treatment, which prompted
all patients to undergo multiparametric magnetic reso-
nance imaging of the prostate gland. For further diagnostic
tactics, patients were divided into two groups. According
to the data obtained from multiparametric magnetic reso-
nance imaging of the prostate gland, in the majority (79.4
%) of patients in group I, in whom the level of total pros-
tate-specific antigen in the blood was within the normal
range, and in almost a third (28.5 %) of patients in group
I with elevated levels of total prostate-specific antigen in
the blood, the level of prostate-specific antigen was within
the normal range. -specific antigen levels were within nor-
mal limits, and in almost one-third (28.5 %) of patients in
group Il with elevated blood levels of total prostate-spe-
cific antigen, a low or very low probability of clinically
significant prostate cancer was noted according to the Pl-
RADS system. Meanwhile, more than one-third of patients
(35.7 %) in group Il and 6.8 % of patients in group | were
found to have a high or very high probability of clinically
significant prostate cancer. In addition, more than one-
third (35.8 %) of patients in group Il and 13.8% of patients
in group | were found to have an uncertain probability of
prostate cancer. Accordingly, 20.6 % of patients in group
I and 71.5 % of patients in group Il underwent prostate bi-
opsy, which resulted in 13.8 % of patients in group | and
42.9 % of patients in group Il being diagnosed with pros-
tate cancer, requiring further treatment at an oncology cen-
ter. It has been established that prostate biopsy, as opposed
to a wait-and-see approach, has definitive diagnostic value
in patients with an uncertain probability of prostate cancer
based on multiparametric magnetic resonance imaging of
the prostate gland.

Keywords: chronic abacterial prostatitis, chronic
pelvic pain syndrome, prostate cancer.
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AKICTDb KUTTA HEIVITTHUX KIHOK 13 XPOHIYHUM TA30BHUM BOJIEM 3A
YMOB KOMOPBIJTHOCTI IYKPOBOI'O AIABETY 2 TUITY TA XPOHIYHOI'O
CAJIBIIIHI'OO®OPUTY
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Pe3tome. Xponiunuii Tazouii 0inp (XTB) HaleXuTh 10 aKTyadbHUX 1 CKJIAAHUX OpoOJieM riHeKoJsoril ta
PETIPOIYKTOIIOTIT, OCKUIBKM 3HAYHO YCKJIATHIOE TPOLECH MIarHOCTHKH Ta JIKYBaHHS >KIHOK JITOPONHOTO BIKY.
Oco6mBoi yBaru motpeOye moemHanHs XTb i3 Oe3mriansaM y MamieHToK i3 KOMOpOIMHMM mepediroM XpOHIYHOTO
canpminroogpopury (XpCO) ta mykposoro aiabery 2 tumy (I1/12). Mertoto gocmimkents 6yno oiinut BB XTh Ha
SKICTh KHTTS JKIHOK 13 OC3IUTIAAAM Ha TJI I[yKPOBOIO Aia0eTy 2 THIy 1 XPOHIYHOTO CaJbIIiIHIOO(POPHUTY, & TaKOK
MpoaHaji3yBaTH MeXaHi3MHu (POPMYBaHHS y HUX OOJILOBOTO CHHAPOMY. Y MEXax JOCIIKCHHS 010 MPOBEICHO KIIIHIYHE
00CTEeHKEHHS Ta aHKETYBaHHS 53 jKiHOK PEeMpOIyKTUBHOTO BiKy 3 6e3runifasaM (BiZICYTHICTh BariTHOCTI IPOTSITOM MOHA]T
OJIHOTO POKY PETryJIAPHOTO CTATEBOTO XHUTTS), siki Manu XpCO, IJ]2 a6o XpCO i LIJI2 ogrouacHo. Ix posmoximumu Ha
Tpu rpynu: nauieHtku 3 XpCO, xinku 3 1[/I2 Ta 0coOu 3 MoeHAHHSIM JBOX MAaTOJIOTIH. SIKICTh JKMTTS OLIHIOBAJIH 32
JIOTIOMOTOI0 CTaHJAPTU30BAHOTO ONMUTyBalbHUKa SF-36, mo mae 3mory BusHauutu ncuxivdi (MCS) i ¢isuuni (PCS)
KOMITOHEHTH 3/10poB’st. CTaTucTniHy 00pOOKYy pe3yJsbTaTiB MPOBOIIIM i3 3aCTOCYBAaHHSAM KOPEIALIHHOTO aHami3y 3a
piBH: 3HauymocTi P < 0,05. PesynbraTu mokasany, 010 HAHOUTBII iIHTCHCHBHUHN XPOHIYHUI Ta30BHUI OLTb CHIOCTEpiraBcs
y marmieHToK i3 moexqHanuM mepedirom L[/12 ta XpCO. V i rpymi TakoX BHABICHO HAHHIDKYI TTOKa3HUKA (PI3UIHOTO
KOMIIOHEHTA SIKOCTI JKUTTS, 30KpeMa 3HIDKeHHs cyMapHoro iHgekcy PCS Tta piBHs Gi3udHOTO (QYHKIIOHYBaHHSI. 3MIiHH
MCUXIYHOTO KOMIIOHEHTa OyITd MEHII BHUPAXCHUMH Ta IHIUBiAyanbHO BapiadempHUMH. Ile CBimuuTE TIpO
(yHKI[IOHYBaHHS aJanTaliiHX MEXaHI3MIB 1 KOMIHT-CTpaTerii y BiANOBiAb Ha TpUBaIUH OLIb. OTpUMaHi pe3yiabTaTH
MAKPECITIOI0Th POJIb MIOEHAHHS 3aIIaJICHHS Ta METa0OIYHUX PO3IaiB Y popMyBaHHI 00JHO0BOTO CHHIAPOMY, 0OMEXKEHHI
(hi3MYHOT aKTUBHOCTI ¥ 3HMIKEHHI SIKOCTI YKHTTS JKIHOK 13 O0e3mtiamsam. Lle 3yMOBITIOE NOIIBHICTh 3aCTOCYBAHHS KOM-
TUIEKCHOTO MDKAMCIMILUTIHAPHOTO MIX0/Y 10 JIIKYBaHHS MallieHTOK 13 KoMopOiaHuM noexnannsam LIJ12 ta XpCO.

KoarouoBi ciioBa: 1ykpoBuit niabet 2-ro TUILy, XpOHIYHUI Ta30BUii O1/1b, XPOHIYHHIA CaNIbIIIHTOO(OPHT, SIKICTh
HKHUTTSL.

Beryn. Xponiunuit tazosuit 6inme (XTB) € on-
Hi€l0 3 HallaKTyaJbHIIINX IPOOJIeM CydacHOI TiHEeKoJIoril
Ta PenpoayKTHBHOI MeauuuHu. [lompu BHCOKY NOIIU-
PEHICTb, TUTAHHA 3AJIUIIAETHCS HEAOCTATHHO BUPIILICHUM.
3a JaHUMH MDKHAPOIHHUX JOCTIKeHb, cuaapoM XThb Bu-
SBIISTIOTH y 6—27 % *KIHOK penpoayKTHBHOTO BiKY, a Cepex
MAII€EHTOK 13 Oe3TiAsIM 11eH TOKa3HUK € CYTTEBO BHIIIM
[1, 2]. [omidaxropricTs XTH 3yMoBIIOE CKIaHICTD HOTO
MaToreHe3y, OCKUIbKU BiH YacTO MOETHYETHCS 3 TiHEKO-
JIOTIYHUMH, €HAOKPUHHUMH, META0OJIYHUMHU Ta TICHX0E-
MOLIHHIMH MOPYIIeHHAMH. Taka 6araTOKOMIIOHCHTHICTb
3HaYHO YCKJIAQJHIOE SK JIarHOCTHKY, TaK i BUOIp ONTH-
MaJIbHOT TaKTHKH JIiKyBaHHs. OcoOnmBoi yBaru 3aciyro-
Bye moemHaHHid XTBb i3 Oe3mmimmsMm, OCKUIBKH I
KOMOIHAI[isl CYTTEBO BIUIMBA€ HA 3araJlbHUH CTaH JKIHKH.
Y Daui€eHTOK CIOCTEPIracThCsi HE JIMIIE MOTIPIICHHS
¢i3uuHOTO 370pOB’S, a W BHUPAKEHI IICUXOEMOLIIHI
pO3Mamy: TiABUIIEHA TPUBOXKHICTH, JEMPECUBHI CTaHH,

MOPYIIEHHS CeKCyallbHOT (DYHKIIT Ta collianbHa Je3aaan-
tatis [3, 4]. Bsaemonis nux craniB hopMye CBOEpiTHE 3a-
MKHEHE KOJI0, ¥ IKOMY O1ITb 1 O€3IUTi /IS IIOCHITIOIOTH Hera-
THUBHHUI BIUIUB OJIHE OJTHOTO. Ba)kiIMBUM YMHHHUKOM, SIKMA
ycknagHioe nepebir XTh ta po3BUTOK penpoayKTHBHUX
MOpYIIeHb, € CYIYyTHS MaToJoris. 30Kpema, IyKpOBHH
niabet 2 tumy (LIJ12) posrisgaeTses IK CHCTEMHE MeTa-
OoutiuHe 3aXBOPIOBAHHS, SIKE HEraTHBHO BILIMBAE Ha pe-
MPOIYKTUBHY (YHKIII0, TIepebir 3anaJibHAX TPOIECIB i
(dhopmyBaHHsT 00JILOBOTO cUHApPOMY [5, 6]. [HCYMiHOpE3H-
CTCHTHICTh, XPOHIYHA TillEPTITIKeMis Ta MIKpOUHPKYJI-
TOPHI TMOPYLIEHHS CIPHUSIOTH PO3BUTKY HEHPONATHYHOTO
KOMITOHEHTA OO0JII0, 3HIDKEHHIO KPOBOIIOCTAYaHHsI OpraHiB
MAaJIOTO Ta3a i ociabieHHIo iMyHHOI BiamoBini [6]. Ha T
/12 0ocobnuBO HECTIPUATINBUIA Nepedir MaloTh XPOHIUHI
3anajgbHi 3aXBOPIOBAHHS OpPraHiB MaJoro Tasa, 30Kpema
xpoHiunuii canbniaroogopur (XpCO). ¥V Takux namieH-
TOK YaCTillle CIIOCTEPITaeThCs PEIUANBYIOUNH 1 3aTSKHAN
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nepeOir 3ananeHHs, (OPMYBaHHS CIIAHOK, IMOPYIICHHS
OBYJISILIT Ta 3HW)KEHHS OBapiaibHOTO pesepsy [7, 8]. Boa-
Hoyac XpCO € opHi€I0 3 KIIOUYOBHX MPUYUH PO3BUTKY
XTB i TpyOHO-TIepuTOHEa bHOrO Oe3mtiansa. KomOinais
L2 Ta XpCO cTBOproe yMOBH 11 opMyBaHHS CTIHKOTO
60JIbOBOTO CHHAPOMY, KU Ma€ SIK HOIMIETITUBHUH, Tak
1 HelfiporaTHyHMIA Xapakrep. Lle 3HaYHO yCKIIaaHIOE JIiKY-
BaHHS, 3HIDKYyE C€(QEKTHBHICTh CTaHOAPTHOI Tepamii Ta
HETaTUBHO BIUIMBA€ Ha SIKICTh JKUTTA TAIIEHTOK. Y Cy-
YacHIN KIIIHIYHIN MPaKTUIl OWiHKA SKOCTI JKUTTS PO3TIIS-
JAETHCS K OIMH i3 TPOBITHUX KPHUTEPiiB €(PeKTUBHOCTI
nikyBaHHs KiHOK 13 XTb 1 6e3mmigasm, oCcKiIbKH 103BO-
Jsl€  KOMIUIEKCHO OLIHUTH (Pi3W4Hi, IICHXOJIOTI4YHI Ta
cormianeHi acmektd ixHporo crany [9]. Ilompu 3HauHY
KUTBKICTB JOCIIKeHb OKpeMuXx actektiB X Th, Oesrmmias
ta [/12, nutaHHs 1X MOoeAHAHHS 3aJIUIIAETHCS HEJOCTaT-
HbO BHUBUYCHHMM. 30Kpema, oOMexkeHO € iHdopmamis
IIOA0 BIUIMBY TaKOi KOMOPOITHOCTI Ha SKICTh JKUTTA
JKIHOK peNpOAyKTHBHOTO BiKy, 110 BU3HAYAE AKTyaIbHICTh
MOAATBIINX HAYKOBHX AOCIIKCHb Y IbOMY HaIllPSMKY.

Meta nocaigsKeHHs TIOJATaNa B OLIHII BIUINBY
XTb Ha SKICTh XKUTTS KIHOK i3 OE3IUIAIAM y TOETHAHHI 3
KoMOpOinHOO martooriero, 30kpema L[J[2 ta XpCO, a Ta-
KOXK Y BU3HAUYCHHI KIIIHIYHUX 1 TATOTCHETHYHHMX aCIEKTiB
¢opmyBaHHS 0OJBOBOrO CHHAPOMY B i€l Kareropii
MaLi€HTOK.

O0’eKkT i MeTOoaM JOCTigKeHHA. Y MexXax Io-
CJIIJPKEHHS! TIPOBE/ICHO KIIiHIYHE OOCTEXKEHHS Ta aHKeTy-
BaHHs 53 JKIHOK PENpOXyKTUBHOTO BiKy 3 O€3ILIiIIsIM
(BiACYTHICTB BariTHOCTI IPOTATOM ITIOHA]] OJJHOTO POKY pe-
TYJSIPHOTO cTaTeBoro urTsA) Ha T XpCO, LI/I2 abo ix
MOeAHAHHS. Y Ci MAIliEHTKH JiKyBanucs B TepHOMiNbChKIH
KOMYHQJIBHIH MicbKiif JikapHi Ne2. VYuacHuIb Ho-
CJIJDKEHHS PO3MOAUIMIN Ha TpH Tpynu: y 1-ma rpyna
(n=24) — namieHTKH 3 XPOHIYHUM CaJIBIIHTOOPOPUTOM
(XpCO); 2-ra rpyma (n=11) — mamientku 3 L[JI2; 3-Ts
rpyna (n=18) — marieHTKN 3 o€eTHAHUM TIepebirom 060X
BUILE3a3HAYCHUX MATOJIOTIH.

Kpurepisimu BKiII0OYSHHS OyJIM: )KiHKU BikoM 18—
45 pokiB (pempoAyKTHBHHU TMEpiofa); MiATBEpIKEHA
HeIUTIHICTh  (BIACYTHICTH  BariTHOCTI  HPOTSITOM
> 12 MicsmiB peryspHOTO CTaTEBOTO KUTTS O€3 3aCTOCY-
BaHHs KOHTparenii); Bepudikoanuit XpCO (kIiHIYHO,
IHCTPYMEHTAIIFHO Ta/ab0 Ja00paTOPHO MiATBEPIKCHH),
OA2 (simmoBimHO ;o xpurepiie BOO3/ADA), xo-
Mop6imHicTe XpCO Ta I[/12; BiACYTHICTH TOPMOHAIBHOI
Teparii, TiMoJimiZeMIiYHUX mpenapariB abo CHUCTEMHHUX
MIPOTH3ANAIBHNX 3aC00iB MPOTATOM > 3 MICSIIIB 10 BKIIIO-
4yeHHs (a00 MOIJIMBICTH iX CTaHZapTH3aliil); IMigmHcaHa
iHpopMOBaHa JOOpOBIIBHA 3rojJa HA yYacTb y JO-
CITi)KEHHI.

Kpurepii BUKITIOUEHHS 3 JOCTIKEHHS: Bik < 18
abo > 45 pokiB; BariTHICTb, JakTauis abo IIaHyBaHHSA
BariTHOCTI HAa MOMEHT BKJIIOUCHHS; IHIII BCTaHOBIICHI
NPUYUHM 1HQEPTWIFHOCTI, [0 MOXYTh BIUIMBATH Ha pe-
3ynbTaTH (BpPOJUKEHI aHOMaiii MaTkM Ta IPUAATKIB;
niarBepxennit eagomerpios -1V cranii; rinepnponax-
THUHEMIs, cuHapoM KymmHra, HEKOHTPOJIBOBaHI 3aXBO-
PIOBAaHHS IUTONOAIOHOT 3a7103M); IMyKpOBHUI aiadeT 1-ro
TUIY; TSOKKI CYMyTHI 3aXBOPIOBAaHHS (CepIIeBO-CYAMHHA
HepoctaTHicTh -1V ®K; xpoHiuna HEpKOBa HEeIOCTAT-
HICTh; TSDKKI 3aXBOPIOBAHHS IMEYiHKH; OHKOJIOTiYHA MaTO-
JIOTisT); 3JIOBKUBAHHS aJIKOTOJIEM a00 HAPKOTUIHUMH Pe-
YOBHHAMHM; IIPUAOM IIpemapartiB, IO BIUIMBAIOTh Ha
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JinigHuit 200 TOpMOHANIBHUI OOMIH (CTaTHHU, TIIOKOKOP-
TUKOIMW, TOPMOHAJIbHA TEpamis) MPOTATOM OCTaHHIX
TPBOX MICSIIiB; BIIMOBa BiJl y4acTi.

Jiarnoctuky XpCO npoBOJMIM BiAIOBITHO 10
Crannapty Mmeanusoi fqonomoru 2023 poky oo 3amnajib-
HUX 3aXBOPIOBaHb OpraHiB Maisoro Ta3a [10]. 3rigHo 3 pe-
KOMEHJIAIisIMiu AMEpHUKaHCHKOI acoriamii miabery, BcTa-
HoBmoBaM giarHo3 I11JI2. OCHOBHHM 1iarHOCTHYHHM
KpUTEpIEM CIIyTyBaB piBE€Hb TIIIKO3WIHOBAHOTO Te-
MOTII00iHY > 6,5 %. JI7s1 OLIHKH! SAKOCTI KUTTS, TTOB’ I3aHOT
31 3TOPOB’SIM, y JKIHOK 13 O€3IUTiAAIM BUKOPHUCTAHO CTaH-
naptuzoBanuii onutyBansHuk SF-36 (The Short Form-36
Health Survey). Ileit iHCTpyMeHT po3po0IeHHii y Mexax
nporpamu Medical Outcomes Study, e odiuiitHo Bamigo-
BaHUM 1 IIMPOKO  3aCTOCOBYETHCS B  KIIHIKO-
emiziemionorivaux gocmimkenusx [11-13]. Omurysanb-
HUK MICTHTh 36 3amuTaHb, SKi (OPMYIOTH BIiCIM IIKa:
¢izuune pyuxiionysanns (PF, Physical Functioning), po-
Tp0Be (DYHKIIOHYBaHHS, 3yMOBJCHE (I3UIHUM CTaHOM
(RP, Role Physical), inTencusnicts 6omo (BP, Bodily
Pain), 3aransHa ominka 3mopos’st (GH, General Health),
xkurreBa  aktuBHicts  (VT,  Vitality), comiamshe
¢yukuionysanns  (SF, Social Functioning), ponsose
(GyHKIIOHYBaHHS, TOB’13aHe 3 eMouiiiHuM ctaHoM (RE,
Role Emotional), a takox ncuxiuse 3g0pos’st (MH, Men-
tal Health).

Ha ocHOBI OoTpMMaHUX pe3yJbTaTiB BU3HAYAIH
JIBa MOKA3HUKU: 3arajJlbHUM Oajl ICUXIYHOIO KOMIIOHEHTA
snopos’st (MCS, Mental Component Summary) ta ¢izuu-
Horo kommoneHTa 3aopos’st (PCS, Physical Component
Summary). Li iHmTUKaTOpH MO3BOJSIOTH KOMILIEKCHO
OLIIHUTH TICUXOEMOILINHNI Ta COMaTHYHHAMN CTaH >KiHOK.
[Toxa3HWKH 32 KOKHOKO IIKAIO0 MTEPEBOAMIN Y CTaHIAP-
tu3oBaHuil iHTepBan Bim 0 mo 100 OamiB, mpu mBOMY
OUTBINI 3HAYEHHS BIJMOBINANM KpPAaIlIOMy DIiBHIO SKOCTI
KUTTs1. OO0poOKa MEPBUHHKUX JTAaHUX, PO3PAXYHOK HIKAJb-
HUX [TOKAa3HWKIB 1 BHU3HAYCHHS IHTCTPAJbHHUX I1HICKCIB
3MIACHIOBAIM 3TIIHO 31 CTaHAAPTHOIO MPOLEAYPOIO, 3a-
HPOIIOHOBaHOI po3poOHMKaMu Metonuku [12, 13]. Jns
OLIHKK BHYTPIIIHBOI HAJIHOCTI KAl BH3HAYAIN
koedinienT o Kponbaxa, sikuii Juis onuTyBaJIbHUKA CTAHO-
BuB 0,76. AHKeTyBaHHS MMPOBOJAWIH IIiJ] 9ac KIIHIYHOTO
00CTE)KEeHHS MAaIiEHTOK MIISIXOM CaMOCTiHHOTO HOTro 3a-
MTOBHEHHS. 3a OTPeOH YYACHUIISIM MOSCHIOBAIH MIPaBUIa
3allOBHECHHS ONWTYBAalbHUKA, HE BIUIMBAIOYM Ha iXHi
BinnoBigi. OTpuMaHi aHI BUKOPHUCTOBYBAIM IS Killb-
KICHOT XapaKkTepUCTHKU (I3UYHMX, IICUXOEMOLINHUX 1
COLIAIbHUX CKJIAJAOBHUX SIKOCTI KHUTTS SKIHOK 13 0€3-
ITAIIM Ha T TIOE€JHAHHS XPOHIYHOTO CalbIiHT00(O-
pHUTy Ta IyKpoBoro miabety 2-ro Tumy. Ilepen modaTtkom
JOCIIJKEHHST BCi Martepiaii, 30KpemMa NPOTOKOJI Ta iH-
CTpyMeHTH 300py TaHUX, PO3TIISIHYJA i CXBaTHIa KOMICis
3 6ioetukn THMY imeni I.51. 'opbayeBcrkoro. Yyacts y
JOCITIDKeHHI Oyina MoOpOBUTBHOIO: KOXKHA TaIli€HTKA
o3HalloMuyacs 3 MOro MeTor, METoJaMu H MOXKIUBUMHU
pHU3MKaMU Ta Mianucysaia iHpopMoBany 3roay. O6poOKky
MEPCOHATBHUX MEIWYHUX JaHUX 3MIHCHIOBAIA 3 JIOTpPU-
MaHHSIM TPHUHIUIIB KOHQIICHIIIHOCTI BiIIOBITHO 10
YUHHUX HOPMaTUBHO-IIPABOBUX BUMOT Y KpaiHH.

CraTHCTHYHUH aHaNi3 OTPUMAHHX PE3yJbTaTiB
BHUKOHYBAJIH 32 JOIIOMOTOI0 MPOTPaMHOT0 3a0e3MeueHHs
STATISTICA 10.0. IIJo6 mocmianuTH 3B’ SI3KH MiX ITOKa3-
HUKaMH, 3aCTOCOBYBAIIN KOPETAIIHHUI METO, SIKUH 103-
BOJISIE BA3HAYMTH HANPsIM (TIO3UTUBHUN 200 HETaTHBHUM)
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Ta CTYIiHb BUPAXKCHHS B3a€EMO3B 13Ky MiXK 3MIHHUMH B iH-
TepBasi Bigx —1 mo +1, Oe3 iHTepmperanii NPUYNHHO-
HACITIIKOBUX BIJHOIICHb. |HTEHCHBHICTh KOPEISIIIHHOTO
3B 3Ky OIliHIOBamHM 3a koeimientom Ilipcona (r): 3Ha-
yeHHs 0,7-1,0 TpakTyBanu siK BUCOKMH DiBE€Hb 3B’SI3KY,
0,3-0,7 — ax cepennii, a mermre 0,3 — sk HM3pKHMA. CTaTH-
CTHYHY 3HAYyIIiCTh BCTAHOBJIOBAIH 32 MOKA3HUKOM [;
KOpeJIsiii BBaXkalli [ocToBipHUMH 3a yMOBH P < 0,05.
Pe3yabTaTH AocaiiikeHHs Ta iX 00roBOpeHH.
BcraHOBNICHO, MO CHHAPOM XPOHIYHOTO Ta30BOTO OO0
criocrepirascs y 27,27 % KiHOK i3 I[yKpoBHM JiabeTom 2-
ro tuny Ta y 44,4 % mnarientok i3 moeaHanHsam L[J12 i
XpCO. Boanouac cepen 06€3IUTIHAX KIHOK 13 1iarHOCTO-
BaHUM 130JIbOBAHUM XPOHIYHHM CaJbIIIHTOO()OPHUTOM IItO
KJIIHIYHY O3HaKy BHSIBISUIM 3HA4HO pianre — e y 4,17
% BumajkiB. AHaJi3 MOKa3HUKIB (Pi3MYHOTO KOMIIOHEHTA
SIKOCTI XKHTTSI Y MAIi€HTOK i3 Oe3IUTiAIsIM Ha TIIi TO€aHA-
HHA XpCO Ta 11/]2 BUSBUB HAWHMKYI 3HAUCHHS 1HIEKCIB
PCS, RP, BP ta GH. BogHouac 1i iHAEKCH BUSIBHIINCS CTa-
TUCTHYHO TOCTOBIPHO MEHIIMMH IIOPIiBHAHO 3 TOKa3HU-
KaM{ TPYIH JKIHOK i3 I[yKpOBHM Mdia0eToM 2-TO THITY

(pizauns cranoBwna 15,2 %, 48,7 %, 38,1 % ta 19,2 %
BIJIMTOBITHO). Y TPy KIHOK 13 XpPOHIYHUM caJIbIiHIr00do-
PHUTOM TaKOXX CIIOCTEPITranocs 3HIKEHHS! OKPEMUX IT0Ka3-
HUKIB (izn4yHOrO 3710pOB’s: 3HaueHHs mmikan BP ta GH
OyJI TOCTOBIPHO HIKYMMHU MOPiBHSIHO 3 Tpynoto [/12 Ha
28,2 % 1 20,6 % BigmoBimHO. AHAIII3 ICUXIYHOIO KOMIIO-
HEHTA SKOCTI JKMTTS IO0KAa3aB, [0 HAHHIKYI 3HAYEHHS 3a
mkamamu MCS, SF ta MH Oymu xapakrtepHi came s
MariedTok i3 Oesmmiamam y noexHanai XpCO ta L[J12.
[opiBHSIHO 3 MOKa3HUKAMH KIHOK, SKi MaJI{ JIUIIIE IyKPo-
BHi miaGeT 2-TO TUMY Wi MOKa3HUKH Oy CTATHCTHYHO
JOCTOBipHO HIDKYMMH Ha 16,4 %, 53,0 % Ta 48,5 %
BiMnoBigHO. Y marienTok i3 XpCO TakoX Bif3HAYaIOCs
3HW)KEHHSI TICUXOEMOIIHUX ITOKa3HUKIB: 3HAa4YeHHs 32
mkagaMu SF ta MH Oynu [1OCTOBIpHO HWKYMUMH
nopiBassHO 3 Tpynoto I[JI2 — ma 33,2 % 1 32,0%
BiNOBiMHO. JloCTiKeHHs acomialiii Mk mapameTpamu
¢izmgrOTO ¥ IcHXi4HOTO 300poB’ st Ta XTh y *KiHOK i3 6€3-
wrimsM i /12 (ta6m. 1, Tabi. 2) He BUSBHIIO CTATHCTUIHO
3HAYYIIUX KOPEISLIiH.

Tao6auns 1

IMoka3znuku ¢GizMYHOr0 KOMINOHEHTA 310pOB’s nmanieHToK i3 /12 3as1exkH0 Bix HASIBHOCTI XPOHIYHOTO
Ta30B0Oro0 60J110

. 95 % nmoipumii
XpoHiuH1 :
. IHTEpBAJI CrannaptHe
IToka3nuk Ta30Bl Cepenne .
6o HIDKHSA BEPXHS BiIXUJIEHHSA
Mexa Mexa
3BeneHuit 6an Gpi3HUHOr0 KOMIIOHEHTA BIJICYTHI 43,01 37,22 48,79 6,92
3nopoB’s (PCS) HasBHI 43,40 37,64 49,16 2,32
. . BIZICYTHI 58,75 42,07 75,4 19,96
Pisuane dynxiionysants (PF) HasBHi 71,67 31,74 111,6 16,07
PonboBe (hyHKITIOHYBaHHS, BIZICYTHI 71,88 51,16 92,59 24,78
obymoBiene (iznanum cranoM (RP) HasIBHI 58,33 22,48 94,19 14,43
InrencupHicts Gomo (BP) BIZICYTHI 63,37 49,61 77,14 16,47
HasIBHI 62,33 36,00 88,66 10,60
Saranbmuii cran 310pos’s (GH) BIZICYTHI 58,75 55,79 61,71 3,54
/1op HasBHi 61,00 61,00 61,00 0,00
Taoauns 2

IMoka3HMKHU MCUXO0JIOTIYHOT0 KOMIIOHEHTA 310P0B’° s nauieHTiB i3 I/I2 3a/1e5kH0 Big HAsIBHOCTi XpPOHIYHOI0
Ta30B0Or0 60110

. 95 % nmoBipumit
XpoHiuH1 .
. iHTEpBall CranmapTHe
[Tokaznuk Ta30Bi Cepenne .
6oni HIDKHS BEPXHSI BiIXWJICHHS
MexXa MeXxa

3BeneHnii 0alr ICUXIYHOTO BIJICYTHI 45,61 41,57 49,65 4,83
kommoHeHTa 3/10poB’st (MCS) HasBHI 48,50 35,35 61,65 5,29
. BifICyTHI 51,88 40,72 63,03 13,35
HKurresa axrusricts (VT) — 65,00 43.49 86,51 8,66
. . BifICyTHI 65,63 47,31 83,9 21,91
Couianbie ymxuionysanns (SF) HasBH 66,67 2,03 1313 26,02
PonboBe (yHKIIOHYBaHHS, BIJICYTHI 58,33 29,49 87,2 34,50
3ymoBIieHe emolliitauM cranoM (RE) HasBHI 77,78 29,97 125,6 19,25
. , BifICyTHI 68,50 63,96 73,04 5,42
Teuxiune 3nopos’s (MH) — 66,67 60,93 72.40 231

Lle cBiTIUTH PO BiACYTHICTH NPSAMOT 3aJI€XKHOCTI
MiX HAasBHICTIO 0OOJBOBOTO CHHAPOMY Ta IOKa3HHUKAMH
(Hi3UIHOTO CaMOTIOYYTTS 1 ICHXOEMOIIIHOTO CTaHy B il
rpyti nanieaTok. OTpuMaHui pe3ysbTaT, iIMOBIPHO, 3yMO-
BIICHUH CKJIaIHUM 1 0araTOKOMIIOHEHTHHM Tiepedirom

/12, 3a sikoro cucteMHi MeTaboJIiuHI MOpYLIEHHS, COMa-
TUYHI 3MIHH Ta YCKIQJHEHHS CYTTEBIIIC BILUTUBAIOTH Ha
SKICTh KHTTS, HDXK JIOKAJi30BaHUH OOJHLOBUN CHHAPOM.
Kpim TOTO0, BiICYTHICTH TOCTOBIPHHUX KOPEISIIIIN MOXKE 3y-
MOBIIFOBATHUCS (dbopmyBaHHIM MPUCTOCYBAJIBHUX
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MICHXOJIOTIYHMX MEXaHi3MiB, TPHBAINM IIepeOiroM 3axBo-
PIOBaHHS Ta PO3BUTKOM CTaOLIBHUX KOIIHI-CTpaTerii
cnpuitHaTTs 6oito [ 14]. He BUKIIFOUEHO TaKOXK, IO MICHXi-
YHUI KOMITOHCHT SKOCTI XHTTS HEIUTITHUX KIHOK 13 11J]2
3HAYHOIO MIpOIO 3yMOBJICHA YHHHHKAMH, NIOB’SI3aHUMH 3
PETPOIYKTUBHOIO AWCHYHKIN€I0, TOPMOHAIBHUMH 3Mi-
HAMH Ta COLIAJIbHO-TICUXOJIOTIYHUMH acCIeKTaMH 0e3-
s, a e 6esmocepennso HasBHicTiO XTh [15-17].

«Art of Medicine»

Haspuicte XTh y manieHTOK 13 KOMOPOiqHUMHU
XpCO Ta II/I2 He cnpuyMHMUIA CTATUCTUYHO 3HAUYILUX
3MiH OKA3HUKIB IICUXIYHOTO KOMIIOHEHA 3/I0POB’sl. 3apa-
30M IIOKa3HUK CYMapHOro iHAeKcy (i3HYHOro KOMIIO-
HEHTa 3JI0POB’sl y *KIHOK i3 HassBHUM OOJILOBUM CHHIPO-
MoOM OyB OCTOBIpHO HIDKIMM Ha 23,9 %, a piBeHb (i3ud-
Horo ¢yHkuionyBaHHs — Ha 48,1 % y MOpiBHSAHHI 3 aHa-
JIOTIYHUMH TTOKa3HUKAMH TAIli€HTOK, Y akux XTh He OyB
JiarHOCTOBaHMH (Tabm. 3, Tadum. 4).

Tadauna 3

IHoxa3uuku (pisMUHOro KOMNOHeHTA 310poB’s nanieHTIB i3 XpCO Ta II/I2 Tumy 3a/1€KHO Bil HAsSIBHOCTI
XPOHIYHOIr0 Ta30B0ro 60J110

.. 95 % nmoipumii
XpoHiuHI .
TToka3uuk Ta30B1 Cepenne IHTCpBall CTaH,uap THE
Soni HUKHSA BEPXHS BIIXUICHHS
Mexa Mexa
3BeneHuit 6an Gi3HUHOr0 KOMIIOHCHTA BIJICYTHI 39,97 36,41 43,53 4,98
3nopoB’s (PCS) HasBHI 32,24* 30,64 34,84 3,11
Diswi pywsuionyvauss (PP i T 305 | 3000 | dos 91
PonboBe (hyHKITIOHYBaHHS, BIJICYTHI 50,00 41,57 58,43 11,79
obymoBiene (izuuaum ctanoM (RP) HasIBHI 40,63 29,81 51,44 12,94
InrencusHicts Gomo (BP) BIJICYTHI 48,90 42,72 55,08 8,63
HasIBHI 41,63 32,68 50,57 10,70
Saransii cran 310pos’s (GH) BIJICYTHI 51,60 46,95 56,25 6,50
HasIBHI 47,50 43,38 51,62 4,93
[pumitka. * — CTaTUCTUYHO BIPOTiHI PE3yJIbTATH.
Taoauus 4

Iloka3HMKH NCUXOJIOTIYHOT0 KOMIIOHEHTa 310poB’s nauieHTiB i3 XpCO Ta [I/I2 Tuny 3aJjexkHo Big HassIBHOCTI
XPOHIYHOI0 Ta30BOr0 00110

.. 95 % moipumit
XpOHIuH1 .
. iHTEpBall Crangaptae
[Tokaznuk Ta30Bi Cepenne .
6o HIDKHS BEPXHs BiAXUIIEHHS
MexXa MeXxa

3BeeHn 0al IICUXIYHOTO KOM- BiJICYTHI 40,08 34,79 45,37 7,39
noHenTa 310poB’st (MCS) HasBHI 39,55 31,74 47,35 9,33
. BIZICYTHI 53,00 46,87 59,13 8,56
HKurresa axrusricts (VT) HAABH] 43.75 33.82 53,68 11,88
. . BiZICYTHI 48,75 34,49 63,01 19,94
Couianbie ynxuionysanns (SF) HasBH 35,94 17,89 53,98 21,59
PompoBe (hyHKITIOHYBaHHS, 3yMO- BiZICYTHI 60,00 30,69 89,3 40,98
BIIcHE eMolliiHUM cTaHoM (RE) HasBHI 66,67 27,26 106,1 47,14
. , BIZICYTHI 48,00 41,67 54,33 8,84
Teuxitne 3nopos’s (MH) wassHi 43,00 34.86 51,14 9.74

OTpuMaHi pe3yIbTaTH Y3TOMKYIOThCA 3 HAYKO-
BHUMH JaHUMH PO 3HAYHY BapiaOebHICTh ICUXIYHHUX pe-
aKIif y TaIi€HTiB i3 XpOHIYHMM Ta30BUM OojeM. [Ipu
[[bOMY HAasBHICTb CYNyTHIX COMAaTHYHHUX 3aXBOPIOBaHb
MO>K€ 3MiHIOBATH XapaKTep B3aEMO3B’SI3KY Mi>K O0JIbOBUM
CHUHJIPOMOM 1 IICUXOEMOIiHUM cTaHoMm [17]. 3okpema,
JIOCJIITHUKY 3a3Ha4YaI0Th, III0 ICHXOEMOIIHE COPUHHATTS
00110 3HAYHOIO MIPOIO BU3HAYAETHCS BILIMBOM 010TICHXO-
coliagbHUX (AaKTOPIB, IHIUBIAyaTbHUX MEXaHI3MiB 1010~
JaHHS CTpPecy Ta HAasBHICTIO CYIYTHHOI MaToJorii, Mo
MOX€ YacTKOBO IOSICHIOBATH BiJICYTHICTh CYTTEBUX 3MiH
MICUXI9HNX TIOKAa3HUKIB Y TOCIIKYBaHIN TPy Hai€HTOK
[16]. Bomrouac XTbB 3a3Buuail CympoOBOKYETHCS 3HHU-
JKEHHSAM (i3HIHOT aKTUBHOCTI, OOMEXESHHSIM PYXJIMBOCTI
Ta MOTIPIIeHHAM (YHKITIOHATEHOTO CTaHy OPTaHi3My, 10
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B Mi/ICYyMKY IPU3BOJUTH J0 iCTOTHOTO HOTipPIIEHHS IKOCTI
XKUTTS 32 TIOKa3HUKaMK (ismaHOro KommoHenTa [16, 17].

Hamri maHi y3ro/pKyroThCs i3 Cy4acHOIO 0i0TICH-
XOCOI[IAIbHOI0  KOHIIETIII€I0  XPOHIYHOTO  OouTto.
BiamosigHo nmo Hei, (i3uuHI HACTIAKKA OOJHLOBOTO CHH-
JpOMy 3a3BH4Yail € OibII cTaOUIBHUMHU Ta BUPAKCHUMH.
HaromicTh mcuxiuHi MpOSBH MOXYTh 3MIHIOBAaTHCS i
BIUIMBOM Pi3HUX (PAKTOPIB, TAKHX K KOMOPOIiJHI 3aXBO-
pIOBaHHS, IHIWMBIIyalbHI MEXaHI3MH aJanTamii 4 Tpu-
BaJTicTh mepebiry xBopobu [18].

Omxe, moeguanns 112 ta XpCO y xiHOK i3 0e3-
IJTAIIM CYTIPOBOIKYETHCS BUCOKOIO MOIIHpeHicTI0O X Th
Ta CYTTEBUM 3HIDKEHHSM SIKOCTI KHTTSI, IIEPEBAKHO Yepes3
roripiieHHs ii ¢pizuaHoro kommnoHeHTa. I{e oOrpyHTOBYE
HEOOXIHICTh 3aCTOCYBaHHS KOMIUIEKCHOTO, MIKIUCITH-
ITIHAPHOTO MiAXOY IO BEIEHHS TaKUX MaIli€HTOK.
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BucnoBku. Iloemnanns I[ZI2 ta XpCO vy
HEIUTITHUX JKIHOK CYNpPOBOIKYETHCS 3HAUYHMM 3HM)KEH-
HSIM IIOKa3HMKIB sIK (DI3UYHMX, TaK 1 TCUXIYHUX KOMIIO-
HCHTIB 3[IOPOB’s MOPIBHSIHO 3 TAIli€EHTKAMH, SIKi MarOTh
JMIIe OJTHY NATOJIOTiI0, IO JEMOHCTPYE ICTOTHHH Hera-
TUBHUHA BIUIMB KOMOPOIZHOCTI Ha AKICTh IXHBOTO KHUTTSI.
Bomnouac XTb y xiHok i3 kKoMop0igauM nepedirom 11J12
i XpCO mocToBipHO 3HWKYE CyMapHHHA Oan (hi3HIHOTO
KOMITOHEHTA 310poB’s Ha 23,9 %, a moka3HuK (i3n4HOTO
¢yHkioHyBaHHA — Ha 48,1 % MOpPIBHAHO 3 MallieHTKAMU
0e3 00JILOBOTO CHHAPOMY.

IlepcnekTHBH MOAANBIIMX AOCTiTKeHb. [lep-
CIIEKTUBHUMH € ITOJJAJTbINE JOCIIKEHHS TaTOr€HETHIHUX
MmexaHi3MiB ¢opmyBaHHs XTb 1 ncuxoemouiitHux nopy-
IIeHb y HertiaHuX kiHok i3 XpCO Ha Tmi 11/]2, a Takox
po3poOKka eheKTUBHIX MIXIAUCHUILTIHAPHUX MiIXOIB 110
X KopeKuii.

KondguikT inTepeciB: BiacyTHiii.

3asiBa mpo agocTymHicTs maHux: JlaHi, mo
MiATBEPKYIOTh PE3YNbTaTH IHOTO JOCTIPKCHHS, J10-
CTYTIHI y aBTOpa-KOPECTIOHAEHTA 38 00T PYHTOBAaHIM 3aITH-
TOM.
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Abstract. Chronic pelvic pain (CPP) is a prevalent and
complex condition in contemporary gynecology and re-
productive medicine, posing considerable challenges for
diagnosis, management, and quality of life among women
of reproductive age. In patients with infertility, CPP is fre-
quently associated with chronic inflammatory gynecolog-
ical diseases and metabolic disorders that may mutually
aggravate each other and contribute to the persistence of
pain syndrome. The coexistence of CPP and infertility in
women with comorbid type 2 diabetes mellitus (T2DM)
and chronic salpingooophoritis (CSO) constitutes a clini-
cally important issue due to the synergistic effects of met-
abolic disturbances and chronic inflammation. In this
group of patients, persistent or recurrent pelvic pain is fre-
quently associated with systemic metabolic dysregulation
and ongoing inflammatory processes, contributing to func-
tional impairment, reduced physical activity, diminished
work capacity, and poorer social and emotional function-
ing. This study aimed to assess the impact of chronic pel-
vic pain on health-related quality of life in infertile women
with comorbid T2DM and CSO, as well as to determine
the clinical characteristics of pain syndrome development
in this population. A total of 53 infertile women of repro-
ductive age were enrolled and divided into three groups:
group 1 included patients with CSO; group 2 comprised
women with T2DM; and group 3 consisted of patients with
a combination of CSO and T2DM. Health-related quality
of life was evaluated using the standardized SF-36 ques-
tionnaire, with calculation of the Physical Component
Summary (PCS) and Mental Component Summary (MCS)
indices.  Statistical analysis involved correlation

«Art of Medicine»

assessment and comparison of intergroup differences, with
statistical significance defined at p < 0.05. The findings in-
dicated that both the prevalence and intensity of chronic
pelvic pain were highest among women with the combined
presence of T2DM and CSO. Women in this group showed
the most pronounced deterioration of physical health indi-
cators, particularly PCS and physical functioning parame-
ters. In patients with comorbid pathology, the presence of
chronic pelvic pain was associated with a significant re-
duction of the physical component summary by 23.98 %
and a decrease in physical functioning by 48.18 % com-
pared with women without pain syndrome. At the same
time, changes in the mental health component were less
pronounced and not always statistically significant, which
may reflect the influence of individual coping mecha-
nisms, adaptive psychological responses, and variability in
disease duration. The obtained results are consistent with
the modern biopsychosocial model of chronic pain, ac-
cording to which the physical consequences of persistent
pain tend to be more stable and clinically significant, while
psychological responses may vary depending on comorbid
conditions and individual adaptation strategies. Overall,
the comorbid course of T2DM and CSO in infertile women
is associated with a higher prevalence of CPP and a signif-
icant reduction in quality-of-life indicators, particularly in
the physical health domain. These findings emphasize the
importance of a comprehensive interdisciplinary approach
to the management of such patients, taking into account
metabolic disturbances, chronic inflammation, and local-
ized pain syndrome when planning therapeutic and reha-
bilitation strategies.

Keywords: type 2 diabetes mellitus, infertility,
chronic pelvic pain, chronic salpingooophoritis, SF-36,
quality of life.
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Pe3tome. JluctanbHU pO3pUB CYXOKUJIIS TBOTOJIOBOTO M’si3a Tieya MPU3BOAUTH JIO CYTTEBOTO 3HIKEHHS CY-
MiHAWIHHOT CHITK Ta PYHKIIOHATIHHOT CIIPOMOXKHOCTI BEPXHBOI KiHIIBKH. I BilicCBKOBOCITY>KOOBIIIB BiTHOBICHHS POTa-
[IfHOTO MOMEHTY HEpeNIUTIddsl € KPUTHYHUM JJIsI TIOBEPHEHHSA 10 CIy’k00BUX 3aBAaHb. ONTHMalbHI TEPMIHU Ta 00CST
micisonepaniiHoi MoOiTi3aMii MicIs aHKePHOT pemnapartii 3aJiIIarThCA AUCKYCIHHUMEI. MeTOoro cTaTTi € OIiHKa Oe3med-
HOCTI Ta (YHKIIOHATHHOI €PEKTUBHOCTI paHHBOI TACHBHOI Ta aCHCTOBaHOI MOOLII3aIi] MiCIs aHKepHOI penapariii auc-
TAIBHOTO CYXOXIJLUIA Oirerica y BilicbKOBOCIYKOOBIIIB. Y JOCHTIKEHHS BKIIOYCHO 4 BiHCHKOBOCTY>K00BII BikoM 36—49
POKIB i3 TOCTPUM PO3PUBOM CYXOXKWIIISL, SIKIM BUKOHAHO NEPBUHHY aHKEpHY (¢ikcanito. CTpyKTypoBaHa Iporpama paH-
HBOI peabimitaliii Oysa po3mnoyara Ha 2—3 JeHb MiC/s Onepalii Ta BKJIoYaia MOOLTI3aIIO0 13 BKIFOUCHHSIM MTACUBHUX Ta
ACHCTOBAHUX PYXIB, & TAKOXK KOHTPOJIbOBaHE HaBaHTaXXEHHsI, BpaxoBytoun (asu GionoriuHoro 3aroenus. Konrpanare-
pajibHa KiHI[IBKa CJIyTryBaJla BHYTPIIlIHIM (YyHKIIOHaIbHUM KOHTpoJeM. OmuiHtoBanu obcsr pyxiB (ROM), cuiy cyninarii
Ta 3ruHaHHs (Y % Bijl KOHTpajaTepanbHOI KiHLIBKH), QyHKIIOHAIBHY TOJIEPaHTHICTH 10 HaBaHTaxeHHs, QuickDASH Ta
VAS y aunamini 1o 12 tiwkHiB. Pesynpratu. Jlo 12-ro Trwxus aktuBHui ROM cranosuB 98 % Bij 370pOBOT KiHIIIBKH,
cymiHaniiina cuna — 96 %, cuna sruHanHs — 97 %. DyHKIIOHAIBHA TOJIEPAHTHICTH 0 HaBaHTa)KeHHs Jocsra 95 %
cumetpii. QuickDASH 3am3uBcs 3 52 mo 9 Oanie, VAS — i3 5,1 mo 0,8. Yckmanaens abo pepo3puBiB He 3a(piKCOBaHO.
Panns macuBHaA Ta acucTOBaHAa MOOLII3AIIS TICI aHKEPHOI penapariii € 6e3IeYHOI0 Ta CIPHUsIE MIBHIKOMY BiIHOBICHHIO
(hyHKIiOHAMBHOI cuMmeTpii. [ BiCHPKOBOCITYKOOBIIIB, 5IKi 3a3HAIOTh BUCOKHX MOBTOPIOBAaHUX POTAIIfHUX HaBaHTa-
JKeHb, HOCATHEHHS moHaa 90 % cuMeTpii MiXk KiHIIBKAMHA € OUTBII KIIIHIYHO 3HAYYIIHNM KPUTEPIEM TOTOBHOCTI IO BHKO-
HaHHSA CIIy’)KOOBHX 000B'SI3KIB, Hi’K POCTO JOTPUMAHHS YaCOBUX CTAIliB BiJHOBJICHHS.

Kuro4oBi ci1oBa: qucTansHUA pO3pHUB CYXOXKWLIA Oimerica, ankepHa (ikcarlis, paHHs MOOiTi3alis, CymiHaliifHa
CHJIa, EHTE3MCHE 3arOeHHSI, (YHKIIOHAJIbHA CUMETPIsl, BIHChKOBOCIYKOOBIIi, TOBEPHEHHS JI0 CIIYKOH.

Beryn. J{uctanbHuil po3puB CyXOXKHIUISL IBOTO-
JIOBOTO M’s[3a IJIeYa € TPaBMOIO, III0 KPUTHYHO IMOPYIIy€E
CyIIHALIHNI MOMEHT IepeIuIiyys Ta 3HIKYE eeKTHB-
HICTh 3rMHAHHS JIKTS I HaBaHTaXKEHHAM. 3a Olomexa-
HIYHMMH JaHUMH, JUCTAIbHE CYXOXHIUIA Oilernca € mpo-
BiTHMM T'€HEpaTOPOM CYIiHAIIHHOTO MOMEHTY, OCOOINBO
npu 90° 3ruHaHHI JIIKTA; HOT0 BTpaTa acoLil0eTHCS 31 3Me-
HIIeHHSAM cuiu cymiHamii 1o 30-50 % Tta dyHKIioHaMB-
HUM Je(ilUTOM y CKJIAJHUX PYXOBHUX JaHIorax [1, 2]. ¥
BiiCEKOBOCITY0O0BIIIB, 30KpeMa MiJIPO3AUTIB CIeIialb-
HOTO TIPHU3HAYEHHS, IIe Mae Oe3mocepeIHi onepariiai Ha-
CJILAKM: MaHIIyJIsIii 31 30pO€r0 Ta CHOPSIKEHHSIM, poOoTa
y HECTaOIIbHMX MOJOXKEHHSX, €BaKyallis MOpaHeHuX 1
TpUBaJIe yTPUMaHHS BaHTaXIB MOTPEOYIOTH IHTETrpoBa-
HOTO IO€/IHAHHS CyTiHaNii + 3ruHaHHA + XBaTy + cTabii-
3alii IIedoBoro mosica. HaBite MiHIManbHHN TeiUT po-
TalifHOrO MOMEHTY MOXe€ 3HW)KYBaTH TOUHICTh, BUTPUBA-
JICTh 1 MIBUAKICT BUKOHAHHSA TAKTUYHHX 3aBJAHb.

[icns xipypriunoi pemaparii popMyeTbesi 30HA
«CYXOXKWJIOK-KICTKa» (€HTE3HC), Je 3aroeHHS BinOyBa-
€TBCS Yepe3 3amnajbHO-TpoiidepaTiBHy a3y 3 MoJallb-
LIOI0 PEMOJIEIIAIIEI0 MAaTPUKCY Ta peopraHizamiero KoJa-
TCHOBHUX BOJIOKOH. [3 O3HIIIH MeXaHO010JIOTIT CYyXOKUILIS
€ BUCOKOYYTJIMBOIO 10 MEXaHIYHOT'O CTUMYJY TKAHUHOIO:
KOHTPOJIbOBAHE PaHHE HABAHTAXKEHHSI aKTUBYE MEXaHOT-
PaHCIYKIiI0, CTUMYIIIOE€ CHHTE3 KOJIareHy THiry | i BupiB-
HIOBAaHHS BOJIOKOH Y3/IOBXX JIiHIH HANpy»XEeHHS, 110 TTi1BU-
IIy€ )KOPCTKICTh 1 HeCy4y 3AaTHICTh TKaHuHH [3-5]. HaTto-
MiCTh TpuBaia iMmoOimizaris crpusie «stress shieldingy,
Je3opranizanii MaTpukcy, (GOpMyBaHHIO ajresiil i 3HU-
JKEHHIO KOB3aHHS CYXOXKWJUIS, IO MOTEHIIIHO BiATepMi-
HOBY€ BIJIHOBJICHHS (DyHKIIOHAIBHOI TOJEPAaHTHOCTI IO
HaBaHTaxeHHs [4, 5].

KirouoBuM 00MeXyBaJbHUM (PAKTOPOM PaHHBOT
MoOii3amii € nepBUHHA MeXaHIYHA CTaOUIbHICTH (iKcallii.
BiomexaHiuHI MOPiBHAHHS TEXHIK penapallii 1eMOHCTPY-
FOTh BiIMIHHOCTI y KOPCTKOCT1 KOHCTPYKIIii, TpPaHUIHOMY
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HABaHTaXXCHHI JI0 BIIMOBH i OIOPI IIUKIIIYHOMY HaBaHTa-
JKCHHIO, 1110 BU3HAYA€E «BIKHO O€3MEKW» JUIs CTapTy HacH-
BHHUX Ta aCHCTOBaHUX PYyXiB [6]. AHKEpHi CUCTEMH 3a0e3-
MEeYyIOTh aHATOMIYHY PEHO3HUII0 1 JOCTaTHIO NEPBHHHY
CTaOlIBHICTh, OJJHAK KJIIHIYHI MPOTOKOIU MOOiTi3alii ya-
CTO BapiloIOTh, a KpUTEPii Oe311eTHOr0 HaBaHTa)KEHHS € He
CTaHJApTHU30BAHI.

CyuacHi KJIiHIYHI JaHI BKa3yIOTh, IO PaHHS KOH-
TpOJIbOBaHa MOOITI3aIisl micis penapariii JOBroro cyxo-
KD Oimerica Moxe OyTH Oe3IMeYHOI0 32 YMOBH JOTpPHU-
MaHHsS OI0JIOTIYHMX 1 MEXaHIYHHX MeEX. PaHmomizoBaHe
JIOCIIIJDKEHHS HE MPOJIEMOHCTPYBAJIO 3pOCTaHHs YaCTOTH
yCKJIaTHEHb 200 PEepO3pHUBIB IIPU PaHHHOMY BiJHOBIICHHI
pyXiB Juist meBHUX TexHIK Qikcauii [1]. CucremaruuHuii
OIS 1 METaaHaJl3 TaKOoXX He BHUSBWIN KJIIHIYHO 3HAYY-
nmx BiaMinHOcTe#t y ROM ta PRO Mik paHHBOIO Ta BiJl-
KJIQJICHOK0 MOO1TI3aIli€ro, MiAKPECIIOYH MOTpedy Y
OUTBII YITKUX, TEXHIYHO-ceIU(piYHUX anroputMmax [2].
[Toka3HUKY TTOBEPHEHHSI IO CHOPTY ITiCIs penaparii J0B-
TOTO CYXOXXHJUIA Oillerica € BUCOKUMH, OTHaK TeTepOreH-
HICTh MPOTOKOIIB 1 BiICYTHICTh BICHKOBO-CIICIIU(DITHIX
KpHUTEPiiB MOBEPHEHHS OOMEXYIOTh E€KCTPAIOJIAIII0 pe-
3yJBTATIB HA TMOMYJAMIl 3 eKCTpeMaIbHUMHU (PI3UIHUMH
sumMorami [7, 8].

V BiiicbKOBOMY KOHTEKCTi KDUTEPIEM YCIIXY € HE
JIMLIE BiTHOBJIEHHS 13051b0BaHOl cuin y ROM, a ¢yHKi-
OHaJIbHA TOJICPAHTHICTH IO BUCOKUX KOMOIHOBaHUX i IO-
BTOPIOBaHMX HABAHTAXKEHB, 3AaTHICTh MIATPUMYBATH TOY-
HICTh y cTaHi ()I3UYHOTO Ta NCHXOEMOIIMHOTro CTpecy,
MIBUJKE TTOBEPHEHHS JI0 TIOBHOLIHHOI CIIy>KOn 6e3 KoMI-
pomertarii eHTe3ucHoro 3aroeHus. Lle 3ymoBitoe HeoOXin-
HICTP iHTerparmii O6ioMeXaHIYHHUX NPHHOUMIB (TIEpBUHHA
cTabinbHICTh (ikcamii, omip IUKIIYHOMY HaBaHTa-
JKEHHIO), MeXaH001070T11 (ONITHMAaIbHE T03yBaHHS HaBaH-
TakKeHHs y (a3l nmpomideparii/peMoaensiii) Ta KIiHITHIX
KpuTepiiB QyHKIIOHAIBEHOT TOTOBHOCTI.

OTKe, OliHKAa e(pEeKTUBHOCTI PaHHBOI ITaCHBHOL
Ta acMCTOBaHOT MoO1Ti3awii micist aHkepHoi penapaii 1u-
CTaJIBHOTO CYXOXHJLIS Oillerica y BilicbKOBOCITYOOBIIIB €
HAyKOBO OOIPYHTOBAHOIO Ta CTPATETIYHO BAYKIMBOIO LIS
BICHKOBOI MeauIHU. PO3po0Ka 10Ka30BO-CreU(iaHIX
KpHTEpiiB 0€3MeYHOr0 PaHHHOIO HABAHTAKCHHS MAE I10-
TEHIiaJl ONTUMI3YBaTH CTPOKH ITOBEPHEHHS 10 CIIyxOwu,
30epirarouu sIKicTh €HTE3UCHOTO PEMO/ICIIIOBAHHS Ta JI0B-
roTpuBay QyHKIIOHAIBHY aJalnTaIlilo.

Meta mocJigKeHHsI — OI[IHUTH BIUIMB PaHHBOI
MACHBHOT Ta aCHCTOBAHOI MOOLII3aIlil MiC/s aHKepHOT pe-
napamii JUCTAILHOTO CYXOXWIIs Oimernca Ha BiJHOB-
JICHHS CyMiHALINHOI CHIH, (QYHKITIOHAJIIFHOI TOJIEPaHTHO-
CTi 10 HaBaHTAXCHHS Ta KpUTEpil 00HOBOi TOTOBHOCTI Y
BiiCEKOBOCITY0O0BIIIB CHJI CTIeiaJIbHUX OTepaliii.

O0’eKT i MeTOAH TOCTITKEHHA. Y TOCTIHKEHHS
BKJIFOYEHO 4 BIHCHKOBOCITY>KOOBIII CHJI CHELIaJIbHUX OIle-
pauiiii BikoM 36-49 pokiB i3 TOCTpUM IMOBHUM ANUCTAIbHUM
PO3PUBOM CYXOXHJIUIA Oillerica, MiATBEPPKEHUM KIIIHIYHO
Ta iHcTpyMeHTanbHO. [amieHTH Xapakrepu3yBanucs BU-
COKUM piBHEM (i3UYHOT MiJITOTOBKH, PEryJIIPHUM BUKO-
HaHHSM CHJIOBHMX 1 TAaKTHYHMX 3aBIaHb, HEOOXIiIHICTIO
IIBHUJIKOTO TIOBEPHEHHSI 10 IIOBHOLIIHHOI CITyK00BOT isTh-
HOCTI. YCi MaIi€HTy NepeHeC N MEPBUHHY pemnapartiio cy-
XOXKHMJUIA 13 BUKOPUCTAHHSIM aHKepHHUX I'BHHTIB Ta (ikca-
Ii€10 10 OYTPUCTOCTI IPOMEHEBOT KicTKH. Dikcarrisi BUKO-
HyBaJIaCd 3 ypaxyBaHHAM AaHATOMIYHOI PENoO3HIIil
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SHTEe3UCy U1l BIHOBJICHHS (Di310JIOTiYHOrO IUIe4a CHIIN
cymiHauii.

Kpurepii BkiIrOYeHHS: rocTpuii pospuB (< 14
1i0), mepBUHHA aHKEPHA pernapaliis, BiICyTHICTb CyMyTHIX
TIepeIIOMIB, BiZICYyTHICTh HEBPOJIOTIYHOTO Ae(IlIUTY, aKTH-
BHA BilicbkoBa ciyx0a. Kpurepii BUKIIOUeHHS: XpOHIYHI
PO3pHUBH, PEBi3iiiHI BTpyYaHHS, CHCTEeMHI KOJIAaT€HOIIATIl,
TIOPYIIEHHSI KOMIUTA€HCY.

VYci BiCEKOBOCITYXO0O0BII HaJgamu AOOPOBUTHHY
iH(pOpMOBaHy 3roly Ha y9acTh Y JOCIIKEHHI TiCII OTPH-
MaHH ITOBHOI iH(OpMaIIii mpo HOoro MeTy, METOIH Ta MO-
JKITUBI PU3HKH.

[TepBuHHa cTabiMBHICTH (iKcalii OLiHIOBasIacCs
IHTpaoIepaniifHo, 0 T03BOJISUIO IHIIIFOBATH KOHTPOJIBO-
BaHy PaHHIO MOOLTI3aIlF0 BIAMOBIIHO 10O MEXaHIYHHUX Xa-
PaKTEpPUCTHUK KOHCTPYKIII.

PeaGiniTauist rpyHTyBajacsi Ha MPUHIMIIAX MeXa-
HOO10JIOTiT CyXOKHIIKa Ta BKIIIOYaJa PAaHHIO TACHBHY MO-
6imizamito (2—3 no06a), acHCTOBaHYy CYIiHAIIIO/TIPOHAIIIO,
130MEeTpHYHY aKTHUBAIIII0 CHHEPTICTIB, IIOCTYTIOBY iHTETpa-
it (YHKIIOHaJBHOTO HABAaHTAKCHHS, SIKE J03YBAJIOCS
BIMIOBITHO 10 (pa3 3aro€HHS €HTE3WCy Ta KIIHIYHOI Bif-
TIOBiZll TKAHWHH, 3 ypaxyBaHHSM YHHKHEHHS IMKJII9HOL
nepeBToMu (ikcanii y panHii nposideparuBHii dasi.

OriHroBaHHS (YHKIIOHATBHOTO BiTHOBJICHHS Ii-
CJIsl aHKEepHOT pernaparii JUCTaIBbHOT0 CyXOXKHILIA Oinernca
3MIACHIOBAIIOCS 33 CTaHAaPTU30BaHUM 010MEXaHIYHO-KJTi-
HIYHUM TPOTOKOJIOM, IO MOEIHYBaB 00’ €KTHBHI CHUJIOBI
BUMIPIOBAaHHS, KIIHIYHI MOKa3HUKH Ta (QYHKIIOHAIbHI
tectd. KoHTpanarepanbHa KiHIIBKa BHKOPHCTOBYBajacs
SIK BHYTPIIIHIA KOHTPOIb JJIs BU3HAYCHHS MIKKiHIIIBKO-
BOI cHUMeTpii.

BiomexaHiuHa OIliHKa BKJIIOYAIA i30METPHUYHY
JUHAMOMETPIIO CYMiHAIIT HepeAItIiudsl Y CTaHAapTH30Ba-
HOMY TIOJIOKeHHI (J1ikoTh 90° 3rMHaHHS, TIIede y HeHTpa-
JBHOMY moJI0KeHH1). [lamieHT BUKOHYBaB TpH MakcHMa-
JIbHI JOBUIbHI CKOPOYEHHS TPUBAJIICTIO 3-5 CEKyH[ 3 iHTe-
pBasiom BinnounHky 60 cexyHn. Toai aHamizyBaimu cepe-
JIHE 3HaUeHHs1. BinTBOpIOBaHICTh BUMIPIOBaHb KOHTPOIIIO-
BJIM IIUIIXOM TIOBTOPHOT'O TECTYBaHHS Ha JIBOX IOCIIIO-
BHHX Bi3MTax, pO3paxoBYIOYH KOE(Il[iEHT BHYTPIIIHBOK-
nacoBoi koperaii (ICC). Iloka3HHKH CHIIH BHpaXKad y
BIJICOTKaX BiJ{ KOHTpalaTepaibHOI KIHIIBKH 3 BHKOpPHC-
TaHHAM 1HOEKCY MDKKIHIIBKOBOi cumeTpii (Limb
Symmetry Index, LSI), sikuif IHUpOKO 3aCTOCOBYETHCS Y
CIOPTHBHI MENWIMHI Ta pealimiTarii sk 00 €KTUBHUMA
KpUTepiil GyHKIIOHAIBHOTO BiIHOBJICHHS. 3HaYeHHs > 90
% LSI po311iHIOBaIy SK KJIiHIYHO JOCTAaTHIN PiBeHb BiJHO-
BJICHHS JJIsI TIEPEXOAy A0 HACTYITHOTO eTaly HaBaHTa-
JKEHHSI, 110 Y3TO/DKYETHCS 3 MDKHAPOJAHUMH PEKOMEH 1~
isSIMA TIOJI0 TIOBEPHEHHS JI0 CIOPTY Ta pOOOTH Micis
TpaBM BEPXHBOI KiHI[IBKH.

AHaii3 BUTPUBAJIOCTI IPOBOAMIIN IUISIXOM BHKO-
HaHHS [TOBTOPHUX 130METPHYHHUX CKOpPOYEHb Ha piBHI 60
% BiJ MaKCHMaJIbHOT CHJIM 3[I0pOBOi KIHIIBKHM 3 (hikca-
€0 KUTBKOCTI MOBTOPIB 10 3HMKeHHs c Ha 20 %. Ta-
KHH MiOXi] JO3BOJISAE OIIHATH TOJEPAHTHICTH JO IUKITiY-
HOTO HaBaHTA)XEHHS Ta (YHKIIOHAJIbHY CTIMKICTH KOM-
TUIEKCY «CYXOXKUILISI-KICTKaY.

KrinigHa omiHka BKITIOYajia TOHIOMETPII0 aKTHB-
HOTO Ta MacCHBHOTO 00CATY PYyXiB y JIIKTHOBOMY CYTJIOOi.
M’5130By CHITy 3THHAHHS Ta CYTIHAIII OI[IHIOBAJIH 3a IIIKa-
noro Medical Research Council (MRC), sixa mmmpoko Bu-
KOPUCTOBYEThCS Y KIIHIYHIN TNpakTUIll IS Tpajgarii
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M’s130BOTO JedinuTy. [HTEHCUBHICTE OOJII0 BH3HAYAIN 32
Bi3yaJIbHOIO aHAJIOroBor Ikanow (VAS), BamigHicTh Ta
Yy TJIMBICTH KO JI0 3MiH MiATBEP/DKCHI Y YHCICHHUX KITi-
HIYHUX JOCIIPKEHHSX.

@dyHKLiOHANBPHA OI[IHKA BKIIOYaNa IOETAaITHUN
TECT HiAHOMY BaHTaXy, AWHAMIYHI CyMiHAIiTHO-TIpOHA-
[iiTHI pyXH i1 HABaHTa)KEHHSIM Ta BIIChKOBO-crieiniuHi
KoopauHamiiHi BopaBu. OIHIOBAIM HE JHIIE MiKOBY
CHITy, a W SKICTh PYXOBOTO KOHTPOJIIO, BiICYTHICTh KOM-
MCHCAaTOPHUX MEXaHi3MiB Ta 34aTHICTh MiATPHMYBATH
cTabunbHICTB cyrao0a. [ToeqHaHHS 00’ €KTHBHUX CHIOBUX
MOKa3HUKIB i3 QYHKIIOHAJBHUMH TECTaMH BIAIIOBIa€ Cy-
YacCHMM PEKOMEHJAlisM 00 0araTOBUMIPHOI OI[IHKH
TOTOBHOCTI /10 TIOBEPHEHHS 110 TisuTbHOCTI [9].

TakuM 4MHOM, 3aCTOCOBAHUH MPOTOKOJ OLIHIO-
BaHHs 0a3yBaBCs Ha BaJIiJIOBaHUX IHCTPYMEHTaX, 1HAEKCI
MiKKiHIiBKOBOI cuMeTpii (LSI) Ta xoHuenmii MiniMansHO
KIIIHIYHO 3HAYYIIUX 3MiH, 110 3a0e3rmeuye BUCOKHI PiBEHb
METOOJIOTIYHOT OOTPYHTOBAHOCTI Ta BiOTBOPIOBAHOCTI
pe3yIbTaTIB.

JwHaMiKy MMOKa3HUKIB aHAJi3yBaJll y YaCOBOMY
PO3pi3i Ta y BiICOTKOBOMY CITiBBiTHOIIICHHI 10 KOHTpaa-
TepaIbHOI KiHIIiBKH.

Pe3yabTaTH J0CHiIxkeHHs Ta iX 00roBOpeHHs.
VYci 4oTupH BiiicbKOBOCITYKOOBLI CHJI CHELiaIbHUX Olle-
pauiii Bikom 36—49 pokiB nepeHecIn aHKepHY penapaito
JCTAJIbHOTO CyXOXKHJIIS Oinerica 6e3 iHTpaonepariifHux
Ta micisionepaniiinnx yckinaaHens. KontpanarepanbsHa Ki-
HIIiIBKa BUKOPUCTOBYBAJIACs SIK BHYTPILIHIN (DYHKI[IOHAIIb-
HHUH KOHTPOJIB, IO JTO3BOJIMJIO 00’ €KTHBHO OIIIHHUTH CTY-
IiHb BiTHOBJICHHS CHJIH Ta PyXJIMBOCTI 3 ypaxyBaHHSIM BH-
COKOTO piBHSA (pi3NYHOI MIATOTOBKHU MAII€HTIB.

Ha mepmomy TrmxkHI micns omeparii aKTHBHUN
00cCsT 3rHHAHHSA JIKTS CTAHOBHB Y cepenHboMy 38° + 7°,
mo Biamosinanxo npubmm3Ho 34 % Bix MOKAa3HHUKIB KOHT-
panaTepasibHOI KiHIIIBKH, TOi K acuBHUi ROM mocsras
64° £ 9 % (58 % Bix 310poBoi cToponn). J[o yeTBepTOro
TkHs akTuBHUA ROM 3pic 10 82 % Bing KoHTpanarepa-
JIHOT KIHIIIBKH, 8 HA BOCBMOMY THXXHI — 110 94 %. Ha nBa-
HALATOMY THXKHI PI3HHUIIT MiXkK ONIEPOBAHOIO Ta 37I0POBOIO
KIHI[IBKOIO He nepeBuilyBaia 3-5 %, 1o KIiHIYHO BifIo-
BiJJaJI0 TOBHOMY (DYHKITIOHATFHOMY BiJHOBJICHHIO PYXITH-
BOCTI. BicyTHICTh 3HAUyIIOT acUMeTpii y KiHIIEBUX ITOKa-
3HUKaX MiATBEPUKYE, M0 paHHI MacHBHA MOOLTI3alist He
npu3Bena 10 GopMyBaHHS pyOLeBUX OOMEXEHb a00 BTO-
PHHHOI KalCyJIspHOI KOHTPAKTYPH.

JluHaMika BiIHOBJIEHHs CyHiHAIiiHOI cuiM Je-
MOHCTpyBaJia OUTBII BHPaKEHY MOYATKOBY AaCHUMETPIfo.
Ha npyromy TikHi cymiHamiiHa cuia ctaHoBmwia 34 % +
6 % Bix KOHTpaJaTepalIbHOI KiHI[IBKH, IO BioOpaxae K
M’s130BY 1HTIOIIiI0, Tak i paHHI OOMEXEHHS HaBaHTa-
xeHHs. Ha geTBepTOMY TIDKHI 1Ie# moKa3HUK 3pic 10 61 %
+ 8 %, Ha BocekMomy — 110 87 % + 5 %, a 10 [BAaHAALSTOTrO
THOKHA gocsr 96 % = 4 %. Takum ynHOM, (QyHKIIIOHATTBHA
acHMETpisl MOCTYIOBO 3MEHIIyBajlacs i MPaKTUYHO HiBe-
JroBajacs J0 KiHI Mepiofy crioctepeskeHHs. 3 Giomexa-
HIYHOT TOYKH 30pY LI€ CBIIYMUTH PO BiHOBJIEHHS eheKTH-
BHOTO IIJIe4a CHIIM Oillerica Ta aJeKBaTHy nepegady KpyT-
HOTO MOMEHTY 4epe3 30Hy eHTe3ucy. BpaxoByrouu, 1o
CyTIHAIIis € KITFOYOBOIO A1 cTabii3alii XBary Ta MaHiry-
TSIIH 31 30poeto, nocsraeHHs monan 90 % cuiu BiTHOCHO

3JI0POBOI KiHIIBKH PO3LIHIOBAJIOCS SIK KPUTEPil onepaTu-
BHOi TOTOBHOCTI.

Cuna 3ruHaHHS JIKTS AEMOHCTpYBaJla MIBUALIC
BiHOBJIEHHs. Ha mIocroMy TIKHI BOHa CTaHOBMIIA
88-91 % Bix KOHTpanmarepansbHOi CTOPOHH, a Ha BOCH-
Momy — 94-97 %. Jlo mBaHAIIATOTO THKHS PI3HHUI HE
nepesumryBana 2—4 %. Taka auHaMiKa y3romXKyeTbCs 3
pommio cuHepricTiB (m. brachialis, m. brachioradialis), siki
YaCTKOBO KOMIICHCYIOTh (pyHKIIiI0 Oirmernca, 3MEHIIyIOUH
MMOYaTKOBY (DYHKITIOHAIEHY aCHMETPIi0 y 3THHAHHI MOpiB-
HSTHO 3 CYTIHAI€0.

OyHKIIOHANbHA TOJEPAHTHICTh JO HaBaHTa-
JKEHHsI TAKOXK OI[IHIOBAJIacs BIJTHOCHO KOHTpaJlaTepaibHOi
KiHIiBKH. Ha 4eTBepTOMY THKHI Hali€HTH BUTPUMYBaIN
npuban3HO 55—60 % HaBaHTa)XEHHs, SIKE IEMOHCTpYBaa
3710poBa cTopoHa. Ha BocbMOMY THDKHI 1Iei TOKa3HUK CcTa-
HoBHB 85—90 %, a Ha mBaHamisITOMy — 95 % 1 Olnbie.
TecT cyninaniiHoi BUTpHUBaIOCTi IPOJEMOHCTPYBaB 78 %
BiJl TOKAa3HUKIB KOHTPAJIATePabHOI KiHI[IBKH Ha IIOCTOMY
TIOKHI Ta 93 % — Ha MBaHANATOMY. 3MEHIICHHS (YHKIIi-
OHAJBHOI acHUMETpii 10 MiHIMaJIbHHUX 3HAYCHBb € KIFOUO-
BHM JUTS BIICHKOBOI ITOMYJISAMI{, OCKITEKA HABITh HEBEIU-
KAl qediuT crm abo BUTPUBAIOCTI MOXKE MOPYITYBaTH
0anaHc pyXOBHX JIAHITIOTIB i/l YaC BUKOHAHHS TAKTHYHUX
3aBJIaHb.

OTprMaHi 00 €KTHBHI Pe3yJIbTaTH MiATBEPIXKY-
to1hest qanumu QuickDASH, BianoBigHO sIKMX OanbHI MO-
Ka3HUKU 3HU3WIUCS 10 9 £ 3, 1110 KOPEJIIoBAIO 3 BiTHOB-
aenHsiM noHaa 90 % ¢GyHKIIT BIIHOCHO KOHTpalaTepalib-
HOi cToponn. 3MeHmeHHss BAILI o 0,8 + 0,4 6ainiB Takox
BiIMIOBiaJI0 MiHIMaNBHIHM QyHKITIOHATBHI acuMeTpil.

[HTeTpanbHO OTpUMaHi pe3yIbTaTh CBiqYaTh, MO
paHHS TIAaCWBHA Ta aCHCTOBaHA MOOLTI3AIlis IMICIS aHKep-
HOI pernapariii 103BOJIsIE TOCATTH IPAKTHYHO TIOBHOT CHMe-
Tpii CHJIM Ta PyXJIMBOCTI MiXk KiHI[IBKAMH IPOTATOM 12 TH-
KHIB 0€3 03HAaK CTPYKTYPHOI HECIpPOMOXKHOCTI (ikcarii
(Tabmn.l).

[MTocTynoBe 3MEHILIEHHS] aCUMETPIi MiATBEPIKYE
aJIEKBATHICTD JI030BAHOI'0 MEXaHIYHOTO CTUMYIIY JUISl €H-
TE3MCHOT'0 PEMO/JICTIOBaHHsI Ta (DYHKIIOHAIBHOT afanraii
CYXOXKHJUIS 10 POTaIliiHUX HaBaHTa)KeHb. J1Jis1 BiiChKOBO-
CITy>KOOBIIIB IIe Ma€ CTpaTerivHe 3HAYCHHS, OCKUTEKH (y-
HKI[IOHAJIbHA CUMETPIsl € OJHHUM i3 KIIFOUOBHX KPHTEPIiB
MTOBEPHEHHS JI0 TIOBHOIIIHHOT 000BOT MisSITEHOCTI.

OTpuMaHi pe3yabTaTH CBiUaTh, 10 PaHHS HaCH-
BHA Ta aCHCTOBaHA MOO1ITI3aIlis Mmicis aHKepHOT peraparii
JUCTAIBHOTO CYXOXKWLIS Oirernca y BiCHBKOBOCITYKOOB-
iB CHJI CTICMialIbHUX Omepalliid 3a0e3nedye MBHUIKE Bij-
HOBJICHHSI (PYHKITIOHAJIBHOI CHMETPil MiJK OIIEpOBAHOIO Ta
KOHTpaJIaTepaIbHOIO KiHIIIBKOIO 0€3 O3HaK CTPYKTYpPHOL
HECIIPOMOXKHOCTI (hikcartii. I[locTynoBe 3MeHIIIEHHS acH-
MeTpii cuiM CymiHalii MiX KiHIiBKamMu 3 66 % nedinury
Ha paHHBOMY eTami 710 <5 % Ha 12-My THXHI BioOpakae
BiJTHOBJICHHS! €(EKTHBHOI Iepeiadi KPyTHOI'O MOMEHTY
Yyepes eHTE3HC.

CyniHaniiHUH MOMEHT € HaiOutbI crenudiy-
HUM (YHKIIOHAJTBHUM ITOKA3HUKOM JIJIsl AUCTAITBHOTO Oi-
1ierca, OCKUIBKM caMe BiH BH3HAUae€ Iepenady odepralib-
HOTO 3yCHJUIS BiJI TI€Ya JI0 IepeATIIivYs IMiJT HABAaHTaXKEH-
Ham [10, 117.

2 (38) xBiteHb-uepBenb, 2026 19



e ISSN 2521-1455 (Print
Art of Medicine> ISSN 2523-4250 gomir)]e)
Taoauns 1
Junamika (yHKIIOHATBHOTO Bi/THOBJICHHS ONIePOBAHOI KiHIIBKY NOPIBHAAHO 3 KOHTPAJIATePaJbHOI0
(Mean = SD)
IToxa3Huk 2 THKJIEHD 4 THXKIEHb 8 THKIEeHb 12 THKIEHD
AxtuBHuili ROM 3runanns (%) 42+6 82+7 94+4 98 +3
Macusauiit ROM (%) 58+8 88+6 97 +3 100+ 2
Cyninaniitna cuia (%) 346 61+8 875 9% +4
Cuua srunanns (%) 48 +7 79+6 94+3 972
@OyHKIiOHATBHA TOJIEPAHTHICTH ) 58 + 9 88 +6 95 + 4
10 HaBaHTa:keHHs1 (%)
Cyninaniiitna BurpuaJictb (%) - 65+7 78+6 93+5
QuickDASH (6a.au) 525 31+6 15+4 9+£3
VAS (6aymm) 51+08 3.2+0.7 1.6+£05 08+04

BiomexaHIYHO TUCTAIBHUIN OIIIETIC TEHEPYE MaK-
CHUMAaJbHUN CYTiHAIMHAN MOMEHT MiJ 9ac 3THHAHHS Jii-
KT 10 90°, 110 BigNOBia€ ONTHMAIBHOMY IDICYY CHIIH Bi-
IHOCHO oci obepranus [10]. ITicist po3puBy mopyuryeThes
HE JINIIIE TTKOBA CHJIA, aJle i KOOpAMHAIIIIfHA CHHEPTis MiX
6inericoM, MIEYOBUM M’ S30M Ta CYIIIHATOPOM, IIIO 3yMOB-
JIFO€ KOMIICHCATOPHE TePeBaHTAXECHHS CHHEpTicTiB [11].
BigHosnenns > 90 % MiXKiHIIIBKOBOI cumeTpii 10 9—10
TYDKHSI CBITYUTH NP0 (DYHKIIOHAIBLHO aJIeKBaTHE peMoJie-
JIFOBaHHSI KOCIUIEKCY «CYXOXKHIUIA—KICTKa» Ta BiIHOB-
JICHHSI MEXaHIYHOT e()eKTUBHOCTI EHTE3UCY.

3 mo3uuiit MexaHo0i0JIOTii 1110/10 3aTOEHHS CyXO0-
JKMJUISL KOHTPOJIOBAaHE HABAHTAXKEHHS € KIIIOYOBUM PEry-
JSITOPOM TIpOIieciB pernaparii. MexaHiqYHNH CTUMYJT aKTH-
BY€ CHTHAJIbHI KaCKaJH, III0 MOIyJTIOIOTh ekcipecito TGF-
B, cunTes komareny Tumy | Ta ¢opMmyBaHHS opraHizoBa-
HOTO To3akiiTHHHOTO Matpukcy [11, 13]. 30impmeHHs
criBBigHOIIEHHS KonareHy I/I11 acomiroeThes 3 i IBUIIICH-
HSIM MIITHOCTI CyXOXHJUIS Ta Horo )xopcTkocTi. Oris me-
XaHOOIOJIOTIYHUX MEXaHI3MIB 3arO€HHS KOMIUIEKCY «Cy-
XOXKUIUIA—KICTKa» MiATBEPKYE, IO J030BaHE MEXaHIuHe
HAaBaHTAXXCHHSI ONTHMI3y€ PEMOJICIIOBAHHSI €HTE3UCY Ta
copusie popMyBaHHIO (YHKIIIOHAIBHO 3P1IOr0 IPai€HT-
HOTO Mepexoy MK CyXouuiiM 1 kictkoro [13]. Haro-
MICTh TpHBaja IMMOOLII3alis MOXE HPHU3BOAMTH [0
spumia «stress shielding», me3zopranizarii KoJareHOBUX
BOJIOKOH Ta 3HI)KEHHS MEXaHIYHOi >KOPCTKOCTI TKAaHWHH.
ExcriepnmenTanbpHi MOJENi IEMOHCTPYIOTh, IO AeTprBa-
I[is1 HABaHTa)KECHHSI MOTIPIIYE SIKICTh MAaTPUKCY Ta MeXaHi-
YHI BJIACTHBOCTI CYXOXKWJIKA, IO MiATBEPIKYE HEraTHB-
HU BIUIMB HAJAMIpHOT iMMo0imi3arii [3].

TopiBHSHHS i3 CYyYaCHUMH KIIIHIYHAMH JOCIi-
JOKEHHSIMH MATBEPKy€e Oe3MeuHICTh paHHBOI MOOii3a-
wii [1, 2, 14]. YV pargomizoBaHOMY JocmipkeHHI Bergman
J.W. et al. (2021) He BUSABIEHO 3pOCTaHHS YaCTOTH yCKJIa-
THEHb a00 Tipmmx (QYHKIIOHATBPHUX pPE3YyJIbTATiB IpH
paHHBOMY BIJHOBJICHHI PyXiB ITiCisl penapanii JucTailb-
Horo Oinerica [1]. Meraananiz Simpson E.R. et al. (2025)
TAKOX MIATBEPIUB BIACYTHICTh KIIHIYHO 3HAYYIIUX BiJ-
MIHHOCTEH MiX paHHIM 1 BiIKJIQJICHUM Y 4aci BiJTHOBIICH-
HaMm moa0 ROM [2].

CucremMaTHyHi OIJISIAM TOBEPHEHHS 10 CHOPTY
TCIIS pemapanii IMCTaIbHOTO CYXOXKIILIA Oirerca 1eMOoH-
CTPYIOTh BHCOKHI PiBEHb BiJHOBIICHHS, OJHAK IiJKpec-
JIFOIOTH TETEPOTeHHICTh KPUTEPIiB Ta BiACYTHICTH CTaH/a-
PpTH30BaHUX (HYHKIIOHATHHUX MOKA3HUKIB TOTOBHOCTI [7,
8]. Lle oco6nmBO aKTyaabHO I BUCOKOAKTUBHHUX TOIY-
TSR, Ae QYHKIIOHAThHI BUMOTH TEPEBUIIYIOTh CEePE-
HpocTatucTHyHi [15, 16].
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Tun ¢ikcanii € KPUTUYHO BaXXKIMBUM (aKTOPOM y
BH3HAYCHHI MOXIIUBOCTI paHHBO1 MoOimizarii [17, 18].

AHKepHi cucteMu 3a0€e31euyr0Th JOCTaTHIO Iep-
BHHHY CTaOUIBHICTE 1 JO3BOJIAIOTH 3aCTOCOBYBATH KOHT-
POJIbOBaHE HABAHTAXKECHHS 0€3 MEPEBHUIIECHHS KPUTHIHUX
nedopmaniit y 30Hi mBa [12]. Prud’homme-Foster M. et
al. (2015) BusiBuIIH, 10 TpsIMA penapariist IPU3BOIUTH 10
BTparu 15 % cunu cyniHanii B HeHTpaIbHOMY MOJ0XKEHHI
ta 40 % npu cyminamii 45° [19].

biomexaHiuHe 0OIpyHTYBaHHS POJIi MEXaHIYHOTO
HaBaHTAXEHHsI pernaparii CyX0oKHIUIs MiATBEPIXKYE, 110 32
YMOBH aJIcKBaTHOI CTaOLIbHOCTI (pikcanii paHHS MOO1Ti3a-
1isl MOJKE BUCTYIIATH CTUMYJISITOPOM TKAHUHHOTO PEMOJIe-
moBaHHs [12, 19, 20].

BilichkOBHIT KOHTEKCT MiJICHIIIOE KIIHIYHY 3Ha-
YyIIICTh OTPUMAHUX pe3yibTaTiB. [loBepHEHHS O0 ciy-
KO O3Ha4ae 37aTHICTH BUKOHYBATH MOBTOPIOBAHI pOTa-
[iifHI HaBaHTa)KeHHS BUCOKOT IHTCHCUBHOCTI B yMOBax (i-
3UYHOTO Ta ICHXO0EeMOIIHHOTO cTpecy. HaBiTh MiHIMambHA
acCHMETpisi CHJIM CyIiHaIil MOXXe BIUIMBaTH Ha CTa0isIb-
HICTh XBaTy Ta KOHTPOJb PyXy NPH MaHIMyssiwil 30po€to
abo cropskeHHsM. Jlocsraenus 95-98 % cunm BiaHO-
CHO KOHTpaJaTepabHOI KIHIBKH 10 12-r0 THKHS Ma€
cTpareriyHe 3Ha4eHHs [JIsl OLIIHKK (YHKIIOHAJIBbHOI TOTO-
BHOCTI Ta MiHiMi3allii pU3UKy BTOPUHHUX NTEPEBAHTAKEHb.

OOMEeXeHHS JOCIIKEHHS BKIIIOYAlOTh HEBEIUKY
BHOIPKY Ta BIJICYTHICTh KOHTPOJBHOI TPYIIH, IO JIMITYE
MOJJIMBICTh IIUPOKOTO y3aralbHEHHS pe3yibTaTiB. Bin-
cyTHicTb Mopdonoriunoi Bepudikanii (MPT abo Y3/) He
JIO3BOJISIE OE3MOCEepEeIHFO KOPETIOBATH KITiHIYHI ITOKa3-
HHUKH 3 MIKpOCTPYKTYpHUMH 3MiHamu eHre3ucy. [Ipote
BUKOPHCTAHHSI KOHTpalaTepalibHOT KiHI[IBKY SIK BHYTpIllI-
HBOTO KOHTPOJIIO MiABHIIY€E BaNiTHICTD (PyHKI[IOHATBHOL
OLIIHKH.

3araioMm pe3ynbTaTH TOCIIHKEHHS M ATPUMYIOTh
KOHIIETIIIIIO, [II0 PaHHS [TaCHBHA Ta aCHCTOBaHA MOOiji3a-
s TNl aHKEPHOI peraparnii JUCTaTbHOTO CYXO0XKUILISA
Ginerca € MexaHo010JIOTiYHO OOIPYHTOBAHOIO Ta KJIIHIYHO
0e3I1eYHOI0 CTPATETri€l0 y BUCOKOAKTHBHIH BICHKOBIH 110-
mysstnii. OTpuMaHi 1aHi OPMYIOTh HiAIPYHTS IJIsl PO3PO-
OKM CTaHAAPTU30BAaHMX KPUTEPIiB MOBEPHEHHS O CIy-
KOH, 0 MalOTh 0a3yBaTHCS Ha TIOKa3HUKAX MIKKiHIIIBKO-
BOI cHMeTpii, CyniHamiiHHOI BUTPUBAIOCTI Ta (PyHKITIOHA-
JILHOT TOJIEPAHTHOCTI /10 HABAHTAXKCHHsI, a HE JIMIIIE Ha Ya-
COBHX MapaMeTpax MiCIsIONepaiifHoro nepioy.

BucHoBku. Pannas nacuBHa Ta acuctoBaHa Mo0i-
Jizalis TicNis aHKepHOI pemnapaiii JAUCTaIbHOTO CYXO-
KU Oirerica y BiiChbKOBOCITYKOOBIIIB CHJI CITIEITiATbHUX
orepaniil € KIHIYHO Oe3MEYHOI CTPATETIEr0, M0 HE CY-
MIPOBOIKYETHCS O3HAKAMH CTPYKTYPHOI HECTIPOMO>KHOCTI




¢ikcauii y panHbOMY HicisionepaniiHoMy nepioni. 3acto-
COBaHMHU IPOTOKOJI CIIPUSIB IIBUIKOMY BITHOBJIECHHIO (by-
HKI[IOHAJIGHOT CUMETPIi MK OIIEpOBaHOIO Ta KOHTpajaTe-
palbHOIO KiHIIBKOK. J[0 12-T0 THXHSA CcymiHAIlfHA CHiia
nocsirana moHasn 95 % Bia 3M0pOBOI CTOPOHH, a 00CsT py-
XiB — NPaKTHIHO MOBHOI HOpMaJi3alii, mo BixmOBigae
KpHUTEpisiM (QYHKITIOHAIBHOI TOTOBHOCTI.

KonTtponpsoBanuii paHHiii MeXaHIYHHN CTUMYI,
BIIMOBITHO 10 (a3 EHTE3WCHOTO 3arO€HHS, HMOBIpHO,
CIIpHS€ ONTHMAIEHOMY PEMOIEITIOBAHHIO CYXOXHIIIS, T10-
KpaIlryroun SKICTh (YHKIIOHAJHHOTO BiTHOBIEHHS 0e3
30UIBIICHHS PU3UKY YCKIIaHEHb.

Jlyis BiliCbKOBOT MOMYJISAMii BU3HAYAILHUM MOKa-
3HUKOM ¢()EKTHBHOCTI € He juiie BinHoBIeHHS ROM abo
130JIbOBAHOT CHJIN, & TOCATHEHHS (YHKIIOHAJIBHOT CUMET-
pii MiX KiHI[IBKaMU Ta QYHKIIIOHAIBHOT TOJIEPAHTHOCTI JI0
KOMOIHOBaHMX HaBaHTaXeHb. [IpencraBieHuit minxin 1o-
3BOJISIE IHTETPYBATH KIIIHIYHI Ta omepamiiiHi KpuTepii mo-
BEPHEHHS JI0 CIIyXKOH.

[epcnekTHBH MOAAJBIINX JTOCTIIKeHb BOaya-
€MO Yy NPOBEJICHHI 0araToIeHTPOBUX MPOCHEKTUBHUX JI0-
CJTi/KEHB 13 OLTBIIOI0 BUOIPKOTO [UIA i ATBEpKEHHS Oe3-
MIeYHOCTI Ta e(peKTUBHOCTI paHHBOT MOOITi3alii y BUCOKO-
aKTHBHIM NOMyJIALil, @ TAKOXX BUBYCHHI JOBrOCTPOKOBUX
pe3yabTatiB (> 12 MicAIliB) 3 OIIHKOI CTIHKOCTI CHTE3UC-
HOT'O PEMO/IEIIIOBaHHS IPY OBTOPIOBAHMX BUCOKUX HaBa-
HTa)KEHHSIX.

KonduikT inTepeciB: BiacyTHii.

3asiBa mpo aocrymHicTh maHmx: Jlawi, mo
HiATBEPKYIOTh PE3YyNbTaTH IbOTO JOCTIDKEHHS, MdO-
CTYTIHI y aBTOpa-KOPECTIOHAEHTA 38 O0TPYHTOBAHHIM 3aITH-
TOM.
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Abstract. Distal biceps tendon rupture results in
substantial loss of supination strength and functional per-
formance, particularly in highly active populations. In mil-
itary personnel, especially special operations forces, opti-
mal restoration of forearm supination torque and upper
limb load tolerance is essential for operational readiness.
While surgical repair using suture anchors provides relia-
ble fixation, the optimal timing and intensity of postoper-
ative mobilization remain debated, particularly in individ-
uals exposed to high mechanical demands. To evaluate the
safety and functional effectiveness of early passive and as-
sisted mobilization following suture anchor repair of distal
biceps tendon rupture in young special operations soldiers,

readiness for return to duty.

A prospective controlled clinical case series in-
cluded four active-duty special operations soldiers aged
36-49 years with acute distal biceps tendon rupture. All
patients underwent primary suture anchor repair. A struc-
tured early rehabilitation protocol was initiated on postop-
erative day 2-3, incorporating passive mobilization, as-
sisted supination—pronation exercises, and progressive
controlled loading based on biological healing phases.
Outcomes were assessed at 2, 4, 8, and 12 weeks and in-
cluded active and passive range of motion (ROM), supina-
tion and flexion strength (expressed as percentage of the
contralateral limb), functional load tolerance, supination
endurance, QuickDASH, and pain (VAS). The contrala-
teral limb served as an internal functional control.

No reruptures or fixation failures were observed.
Active ROM recovered from 42 % of the contralateral
limb at 2 weeks to 98 % at 12 weeks. Supination strength
improved from 34 % at week 2 to 96 % at week 12, with
mean time to 90 % recovery of 9.5 weeks. Flexion strength
reached 94-97 % symmetry by week 8-12. Functional load
tolerance progressed from 58 % at week 4 to 95 % at week
12. Supination endurance achieved 93 % symmetry by
week 12. QuickDASH scores improved from 5245 to 9+3,
and VAS decreased from 5.1+0.8 to 0.8+0.4. Restoration
of >90 % interlimb symmetry correlated with return to full
military duties by week 12.

Early controlled mobilization following suture
anchor repair did not compromise structural stability and
facilitated rapid functional recovery. From a mechanobi-
ological perspective, controlled mechanical loading likely
promoted favorable collagen alignment and enthesis re-
modeling, supporting restoration of torque transmission.
In a military population exposed to repetitive high-load ro-
tational stress, achieving interlimb symmetry rather than
time-based milestones appears more clinically relevant for
determining readiness to return to duty.

Early passive and assisted mobilization after dis-
tal biceps tendon repair with suture anchors is safe and
functionally effective in young high-demand military per-
sonnel. The protocol enabled restoration of supination
strength, ROM, and load tolerance with minimal residual
asymmetry. Interlimb symmetry metrics may serve as ob-
jective criteria for operational return-to-duty decision-
making.

Keywords: Distal biceps tendon; Suture anchor
repair; Early mobilization; Supination strength; Military
personnel; Return to duty; Enthesis healing; Functional
symmetry.
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Pe3rome. Hamu Oymo o6crexxerno 130 mamieHTiB A1 BUABICHHS XapaKTepy yCKIIAJHEHb, 0 BUHIKAIOTH i1 9ac
TPHUBAJIOTO BUKOPHCTaHHS HE3HIMHHX OPTOICAWIHHX KOHCTPYKWiHA. I MOWITBHOCTI yIOCKOHAJICHHS KOHCTPYKIIT
TUMYaCOBOT KOPOHKH MM BH3HAYAIIU CTYIiHb MAPOIOHTUTY B MAIIEHTIB. 32 JAaHUMHU OOCTEKECHHS, aTpOdis SICCH CTaHO-
BUTh: <4 MM y 50 % mamienTiB i3 | cramiero Ta <5 MM y 50 % mamienTiB i3 |l cragiero. Mu Tako BH3HAYIIN HAasSBHICTh
MATOJIOTIYHHUX KUIIEHB. Pe3ybTaTi 00CTEeKEHHS IMOKa3ay, o y 38 % marfieHTiB qiarHocToBaHO | cTaito 3aXBOPIOBaHHS
(BTpara npukpimeHas 1-2 mm), me y 38 % — Il crazito (BrpaTta npukpimienns 3—4 mm). Jlume y 24 % oOcTexxeHnx
NapoJIOHTaNbHI KUIeHi Oynu BiacyTHI. Hamu Oyiio BU3Ha4€HO CTaH CIM30BOT 000JIOHKU MapriHalbHUX sceH. Pe3ynbraTu
oy 3acBimumiy, mo y 71 % maiieHTiB ciin30Ba 000J0HKAa MapTiHAILHUX SCEH MA€ CHHIONIHUN Koip, y 68 % cmo-
crepiraeThbes 11 HaOpsK, a B 15 % — nacTo3HicTs. HeamineHoto cian3oBa 3anummniacs jumre y 19 % oci6.

Ha ocHoBI aHauizy cTaHy TKaHUH [ApOJOHTY ONOPHUX 3yOiB Ta orsiay ($axoBoi JiTepaTypHu HaMu OyJIO BIOC-
KOHAJICHO KOHCTPYKIIiF0 TUMYaCOBOi KOPOHKH. Po3pobiieHo Ta otpumano nateHt Nel53365 Ha kopucHy Moneib « Tumua-
COBa KOpOHKa 1 (pOopMyBaHHS SCEHHOTO Kparo MPH OPTONECAMYHOMY JIiIKyBaHHI HE3HIMHHMH OPTONCAWNIHUMH KOH-
CTPYKIIisIMI». 3aBJaHHS BHPIIIYETHCS IUITXOM BUTOTOBJICHHS TUMYaCcOBOI KOPOHKH MeTozoM 3 D-moznenroBanHs 3a Gop-
MO0 BiATIpEeTIapoBaHOi KOPOHKOBOI YacTHHU 3y0a. KOHCTpYKIisT 10JaTKOBO MICTHTh PO3MIMPIOBAIBHUN OYPTUK Y MpH-
MIMAKOBIH AUISHIN yCTYITy KOPOHKOBOI YaCTHHH 3y0a, TOBIIKMHA SKOTO 3a0e3Ieuye BiITHCHEHH ICCHHOTO Kparo. Lle mo3-
BOJISIE KOHTPOJIIOBATH CTYIIHb TPaBMYBaHHS SICEHHOI OOpO3HM Ta CHIy THCKY MaTepiamy HaBKOJIO 3y0a mmiJ Jac iforo

moJIiMepu3arii.

MoskHa 3pOOUTH BUCHOBOK, L0 BJOCKOHAJICHA KOHCTPYKIIisSi THMYAacOBOT KOPOHKH JIa€ 3MOTY YHUKHYTH TpPaB-
MYBaHHS SICEHHOTO Kpalo Ta MaKCUMaJIbHO 30eperTH LUIICHICTh 3y00sICEHHOTO NPUKPITUICHHS, 3a0€3M1e4y0YH yCHIITHUN

pe3ysIbTaT MNOAAJIbBIIOTO0 OPTONIEAUIHOT'O J'IiKyBaHHH.

KoaiouoBi ciioBa: TUMYacoBi KOPOHKH, TKAHUHU MApOJIOHTY, PETPAKIlis, OPTONEIHMYHE JiKyBaHH:], Mpodinak-

THKa.

Beryn. Croroani nmorpeba y moBTOPHOMY OpTO-
MeMYHOMY JIKyBaHHI € aKTyaJIbHOIO IPOOJIEMOIO Cydac-
HOi cromatonorii [7, 8]. OgHak BWHHKae Oarato Tpyn-
HOIIIB y SIKICHIH TOBTOPHIH MiATOTOBII OMOPHUX 3YOiB i
KpaloBOTO MAapOIOHTY JI0 OPTOIEINYHIX HE3HIMHUX KOH-
cTpykmii [9-12]. ¥V pasi nokamizamii HEe3HIMHUX OPTOIIe-
JMYHUX KOHCTPYKLIN y (ppoHTaNBHIN AisHII, 0COONUBY
yBary CIiJi IpUIUINTH €CTETHLI Ta MOJIEIIOBAHHIO SICEH-
HOTO Kparo. 3Ba)Kalouu Ha 11€, BUTOTOBJICHHS] THMYACOBUX
KOPOHOK € HEBiJl'€MHHM €TallOM OPTOIEIUYHOIO JIKY-
BaHHJ. 3TiHO i3 3aralbHONPUHUHATUMUA HOPMaMH THMYa-
COBi KOPOHKH TIOBHHHI BiITIOBiIaTH HU3I KIIHIYHUX Ta
¢ynkioHansHuX KpuTepiis [13]. 3axucna ¢pynkuis. Ko-
POHKa NOBMHHA FepPMETHUYHO 3aKpUBATH BiJlIperiapoBaHy
KyKcy 3y0a, mo0 3ano0irTu 4y TJIMBOCTI JI0 TEMIIEpaTyp-
HUX TO/Pa3HUKIB 1 MPOHUKHEHHIO OaKTepill y IEHTHUHHI
kaHanbli. Kpaiiope npuasiranns. TumuyacoBa KoH-
CTPYKIIisI Ma€ MIUIBHO TNPHIATATH IO SCEHHOTO Kparo.
HepiBai ab0 HagTO AOBTi Kpai MOXXYTh TpaBMyBaTH sICHa,
BUKJIMKAIOUM 3alajieHHs Ta perecito. BinHoBJeHHst
¢ynkuii. KopoHka mnoBHHHa BHUTPHUMYBAaTH >KyBaJIbHI
HaBaHTaXXEHHS MPOTATOM 2—-3 THXKHIB, HE PYHHYIOUHUCH.
IMinTpumka cradinbHocTi 3y6a. TumMuacoBa KOpOHKA
(ikcye nonoxeHHs 3y0a, HE TO3BOJISIIOUN HOMY 3MilTyBa-
THcs abo BucyBatucs B Oik nedexry. Ecrernka. Komip ta
¢opma MalOTh MaKCHMaJbHO BIANOBIZATH IPUPOIHUM

3y0amM, ocobimBo y "30HI mocMmimku". BiocymicHicTb.
Martepian (3a3BHuaii akpuiroBa mractMaca abo KOMIO3HT)
He TTOBMHEH BHUKJIMKATH aJIepTidHUX peakuii abo moapas-
HeHHs c30Boi 00omoHku. IlpocToTra Kopekmii. Bubip
Marepiaixy Ta KOHCTPYKIii KOPOHKH € KpUTHYHUM JUIS JIET-
KOT KOpEKIIil okiIro3ii abo ii moBHOT mepepoOKu.

3riIHO 3 JaHUMU JITEPaTYypPHUX JIKEpes, iCHye
6arato croco0iB BUTOTOBJICHHS THMYacOBHUX KOPOHOK [5,
15]. TIpoBi3opHi KOPOHKH MOXYTh BHTOTOBJISATHCS SIK Y
nabopaToOpHUX, TaK i B KIIHIYHUX yMOBax (y Kpicii cTtoMa-
toyiora). Y 3yOoTexHiuHii jaboparopii mMpoBi3opHi KO-
POHKH BHUTOTOBJISIIOTHCS 32 JonoMoroto 3D MozentoBaHHs
[2-4]. Lle 3abe3neuye BUCOKY TOYHICTb KPaiOBOTO MPUIIS-
TaHHs, aje MoTpedye yacy Ha BUrOTOBJIEHHA. KuiHiuHMHA
METO/l BHTOTOBJICHHSI ITPOBI30OPHUX KOPOHOK € HaJ3BH-
YaliHO aKTyaJbHUM, 0COOIMBO Y PPOHTANBHIH AIJISHIL, 1€
MamieHTaM HEOOXIJHO ONEpPaTHBHO 3aMICTHTH Je(eKT
TUMYACOBOIO KOHCTPYKIIIEIO Y KOPOTKUH MPOMIXKOK Hacy.
OpnHuM i3 OCHOBHUX (aKTOPiB € KOHGITyparlis mpoBi3op-
HOI KOPOHKH, 1110 3a0e3reduye TOuHe KpaoBe MPHIIsITaHHs
Ta (GOpMye SICCHHHH Kpall Ha eTami BUTOTOBIICHHS
MOCTIMHOT HE3HIMHOI OpTOTeINYHOT KOHCTPYKITii. Hapasi
ONITUMAJIFHOI KOH(QITYpallii HeMae, TOMY I TIMTAHHS € aK-
TyaJbHUM JJIsl BUBUCHHS.
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Mera [pociigeHHsI — YAOCKOHAIUTH KOH-
CTPYKI[IFO THMYacOBOi KOPOHKH [UIS 3a0C3MCUCHHS
SKiCHOTO (hOpMYBaHHS SICEHHOTO KPato OMOPHOro 3y0a.

00’exkr i meroau nociaimkenusi. Ha 0a3si ka-
dhenpu cromaronorii micasnumioMuoi ocitu IDHMY 06-
crexkeHo 130 maIieHTiB 3 METOI0 BH3HAYCHHS XapaKTepy
YCKIaIHEeHb, 3yYMOBJCHHUX TPHUBAIUM BUKOPHUCTAHHIM
HE3HIMHHUX OPTONEIUIHUX KOHCTPYKMii. [ms oOrpyHTY-
BaHHS JOIUIFHOCTI yIOCKOHAJICHHS KOHCTPYKIII THMYa-
COBOI KOpPOHKH BH3HAYalWd CTYIiHb MAapONOHTUTY Y
MaLi€HTIB.
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CraTUCTUYHUI aHali3 pe3yJIbTaTiB IPOBOIMIIH 32
J0MoMOroro npukiaaaux mporpam Microsoft Office Exel.
VYci obuucneHHs JOCTOBIpHOCTI mepedopMaToBaHi y
¢aiimi xlIs. Microsoft Exel.

Pe3ysibTaTH 10CHiIZKEeHHS Ta IX 00rOBOpPEHHS.
3a manumu obcrexkeHHs, y 50 % marieHTiB BUABICHO Ma-
pomonTurt I cTazii 3 atpodiero sicer < 4 mm, y peruru 50 %
narfiesTiB — naponoHTHT 11 craxii 3 atpodiero siceH < 5 MM
(puc.1).

L= 4

Cramis 111
> 6MM

Cranis 11
< 5mMm

Puc.1. CTyniHb NapogoHTUTY

VY npomeci 00CTEKSHHS MU TaK0XX BU3HAYAIN Ha-
SBHICTb IMATOJNOTIYHUX KHIIeHb. I1ix yac opToneauyHoro
JMiKyBaHHSA y (QPOHTANBHIA IUISHII MPHUIIAHKOBA 30HA
ONOpHOTO 3y0a Mae BaXIMBE ecTeTHYHE 3HaueHHs. Ko-
PEKTHE 3aMilleHHS Ne(eKTiB 3yOHUX PsNiB HE3HIMHUMH
OPTONEANYHUMH KOHCTPYKIISIMH 3a0e3MeuyeThcs Bill-
CYTHICTIO TATOJIOTIYHHX 3yOOSICEHHHMX KHIlIEHb. 3a pe-
3yJbTaTaMu OOCTEXEHHs, y 38 % maIlieHTiB AiarHOCTO-
BaHo | cTaiito 3aXBOpIOBaHHS (BTpaTa NPHUKPIIUICHHS CTa-
HOBUTH 1-2 MM), me y 38 % - Il craniro (Brpara npu-
kpimieHHst 3—4 mMm). Y pemru 24 % nauieHTiB MapojoH-
TanpHi kumreHi Oynu BiacyTHi (puc. 2). lle o3Hauae, 110
3a0e3MeYNTH BUCOKY SIKICTb OPTOIEIUYHOTO HOBTOPHOTO
NiKyBaHHs Oylie CKJIAIHO.

ITix yac obcTexeHHs] BU3HAYAIM CTaH CIM30BOL
000JIOHKM MapriHaJbHUX sICEH. 32 TaHUMH OOCTEXEHHS,
y OUIBIIOCTI MaIi€HTIB BUSBIEHO 3MIHH CIN30BOI 000-
JIOHKH MapriHaiibHuX sceH: 71 % — cuHiomHICTh, 68 % —
HaOpsikiicTh, 15 % — nacrosnicte. Jlume y 19 % ob6cre-
KEHUX CTaH CJIM30BOi OOOJOHKH MapTiHAIBLHUX SCEH 3a-
nMniaBcs 6e3 3MiH (puc. 3).

Ha ocHOBi aHamizy CcTaHy TKaHWH MapoAOHTY
OIOpHOTO 3y0a Ta JaHUX HAYKOBOI JIITEPaTypH YIAOCKOHA-
JIEHO KOHCTPYKIIIIO THMYacoBOi KOPOHKH. MoaundikoBaHa
MoJienb 3abe3rnedye KOpeKTHe (GOpMYBaHHS SCEHHOTO
Kparo OMOpHUX 3y0iB Ha eTari MiIr0TOBKH 0 HE3HIMHOTO
OPTONEANYHOTO JIKYBAaHHS HE3HIMHUMH KOHCTPYKIISIMU
3yOHMX NpOoTe3iB. 3a JaHUMHU OTJISI/Ly, TIOBTOPHE HAaJMipHE

24 2 (38) xBiteHb-uepBeHb, 2026

TpaBMYBaHHS TKaHWH MAPOJOHTY i 9ac PETPAKINl sceH
ormopHOro 3y0a TpH OpPTONEAMYHOMY JIIKYBaHHI MOXE
MPU3BECTH JI0 HE3BOPOTHHX HacminkiB [6]. Ciuim 3a3Ha-
YHUTH, 1[0 OCHOBHUM YCKJIaJHCHHSM I 4ac OTPUMaHHS
BiTOWTKIB JIJIsI BUTOTOBJICHHS HE3HIMHHX OPTOMECIUIHUX
KOHCTPYKLill € 3a0e3neueHHs] IXHbOI BHCOKOI TOYHOCTI.
Lle 6e3mocepeHBO BIIMBAE Ha SIKICTh MOJJATIBILIOTO MO/IE-
JIIOBaHHS Ta HaAilHICTH (ikcauii mpotesiB. CKIagHiCTh
NOJISITa€ B TPOBEJCHHI PETPAKIli SICCH: BOHA Mae OyTH
MiHIMaJIbHO TPAaBMATHYHOIO Ta 3a0€3MEUUTH TOUHY Tepe-
Jadyy MEX YCTYIy ONOpHOro 3y0a mij dvac 3HATTA
BIIOUTKIB.

BimoMo unMmaio crenianbHUX 1HCTPYMEHTIB-TIa-
KepiB, SKi BUKOPHCTOBYIOTh IS PETPAKIIii siCeH BHECEH-
HSM PETPaKLiHHOI HUTKH Yy SICCHHY OOPO3HY, OIHAK BOHHU
HE 3aBXK/1H 320e3MeUyI0Th aTPaBMATUYHUN BIUIHB Ha SICCH-
HUH Kpad, NPUKPIMJICHUH emiTeNiil Ta KpyroBy 3B’SI3KY
3yba. Uepe3 HaaMipHE TpaBMyBaHHS Ta KPOBOTOUYHBICThH
SCeH BOHM HE 3a0€3MedyI0Th YiTKOTrO BiToOpakeHHS KpaiB
ycTymy. lle yckiiagHioe KOHTPOJIb CYyXOCTi SICEHHOT O0po-
3HH ]l 9aC OTPHMAaHHS BiIOMTKA, 3HIDKY€E TOYHICTH Iepe-
Jladi g’ SCEeHHOTO penbedy Ta 4acTo MPU3BOIUTH 10 He-
00XiZHOCTI TOBTOPHOTO MOAEMOBaHHA. ToMy iX BUKOpH-
CTaHHS CIIPUYUHSIE CYTTEBHIA JUCKOM(OPT IS MALIEHTIB,
a TaKoX NPHU3BOJWTH IO HAAMIPHUX BUTPAT MaTepiaiiB i
Yacy IpY BUTOTOBJICHHI OPTONEANYHUX KOHCTPYKIIIH.
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= Kuens BiacyTHs

= Cranis 11
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Puc. 3. CtaH c11n30B0i 000JJ0HKH MAPriHAJIBHUX sICEH

BimoMa KOHCTPYKIIiSl peTpaKIifHOTO KiJbIIA, SKa
BUTOTOBJICHA IUIIXOM HaHECEHHs piakoro ¢oTomomimep-
HOTO MaTepialy Ha AUISHKY IMUHKH BigIperapoBaHOTO
3yba [[latrenT Ykpainu Ha KOopucHy Mojaenb No 5433,
A61C 13/00, OnydaixoBano 15.03.2005, brost. Ne3, 2005].
Coij 3a3HaYUTH, [0 BIPOIOBK BUTOTOBJICHHS PETPAKIIiH-
HOTO KiJIbLIS 3 PIIKOTEKYYOro (hOTONOIIMEPHOrO MaTepi-
aly HEMOXXJIMBO KOHTPOJIIOBAaTH CTYMiHb TPAaBMYyBaHHS
SICEHHO1 OOPO3HU Ta CHILY, SIKa JIi€ HA Hel Yepe3 MoJliMepH-
3allil0 MaTepiary HaBKoJIO 3y0a. Takok He MEHII BaXITH-
BUM € Te, IO KiJIbKICTh MaTepialy Ta TOBIIMHA MIapy IiJ
SICHAMH HE IiJUIATarTh KOHTpoiro. Lle cTBoproe Hamgmip-
HUH THCK Ha HABKOJIO3yOHI TKAaHHWHH, 1[0 HETATHBHO BILIH-
Ba€ Ha MOAAJbIIE OPTOTNICANIHE JIIKyBaHHS METAIOKepaMi-
YHUMHU KOHCTPYKITiSIMH.

Haii6inpm OMM3pKUM aHAJIOTOM HAIIOi YIOCKO-
HAJICHOT THMYaCOBOI KOPOHKH € THMYACOBA MTH(TOBA KO-
POHKa-BKJIaKa IS JIIKyBaHHS THMYAaCcOBHX 3y0iB IIpH 1O-
BHOMY pYyHHYBaHHI iX KOPOHKOBOI yacTuHH. Bimoma KoH-
CTPYKIIist MICTHTB IITYYHY KOPOHKY, INTU(T, a TAKOXK MiJ-
HeOiHHe (MOBHE) Ta mIiYHO-TyOHe miBKUIbI [[laTenT Yk-
painu Ha KopucHy Mojnenb Ne3554, A61C7/00, omyoumiko-
BaHo 15.11.2004 p.]. IIpoTe ug KopoHKa He MpU3HAYEHA
Juist (opMyBaHHSI SICEHHOT'O Kparo MiJ 4Yac HE3HIMHOTO
MpOTE3yBaHHA; 1l  3aCTOCOBYIOTb  BHUKJIKOYHO  JUIs

2 (38) xBiTeHb-uepBeHb, 2026

JIIKYBaHHS MOJIOYHHUX 3yOiB 13 HIOBHUM PYHHYBaHHSIM KO-
poHKOBOI yacTuHM 3y6a. ToMy po3poOieHo Ta OTpHMaHO
nateHT Nel53365 Ha xopucHy mozaens « TumdacoBa Kopo-
HKa Juiss (OPMYBaHHs SCEHHOTO KPal NPU OPTONEIHY-
HOMY JIIKyBaHHI HE3HIMHUMH OPTONEJUYHUMH KOHCTPYK-
issMu». B 0CHOBY KOPHCHOT MOJIEJIi IOCTABIICHO 3aBIaHHS
PO3pOOHTH THMYACOBY KOPOHKY JUIsl PETpaKiii sicCeH mpu
TOBTOPHOMY OPTOTICUYHOMY JIiKyBaHHI HE3HIMHUMU Me-
TaJIOKepaMiYHUMHU KOHCTPYKILISIMH, 110 3a0e3neduye aTpa-
BMaTH4HE PO3LIMPEHHs 3y0osiceHHOI OOPO3HM 3aBASKU
cBoill opmi. CTBOpeHHsT OypTHKa Y AUIIHII yCTYIy KO-
POHKOBOI YacTHHHU 3y0a Jja€ 3MOTY BiITHCHYTH SICEHHUH
Kpail Ha IeBHy BizacTanb. Lle 3a0e3mnedye KOHTpOJIb CTY-
TIeHs TPaBMYBaHHs ICEHHOI OOPO3HM Ta CHIIH, SKa Ji€ Ha
Hel miJl Jac moyriMepu3alii Marepially HaBKoJio 3y0a, 1o
3ano0birae HEraTUBHOMY BIUTMBY Ha IOJAJIbIIIE OPTOIEIH-
YHE JIKYBaHHS METAIOKEPaMiYHUMH KOHCTPYKIIISIMH

(puc. 4).
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Puc. 4. TumyacoBi KOPpOHKHU

1 2

Puc. 5. Cxema TUMYaCOBOI KOPOHKHU

Ha puc. 5 mpencraBieHo cxemy (GopMyBaHHS
SICEHHOT'O Kparo 3a JIONMOMOT0I0 TUMYacoBOI MITYYHOI KO-
POHKH IIiJ] Yac HE3HIMHOTO NIpoTe3yBaHHsA. KoHCTpyKIis
MICTUTH PO3IIUPIOBAILHUN OypTHK (1103. 3), po3TamoBa-
HUHM y NPUIIMHKOBIN AIISMHI TAMYacOBOi KOPOHKH (II03.
1), dbikcoBaHOi Ha KyKCi BigmpenapoBaHoro 3yba (1mo3. 2)
3 (opmyBaHHAM HITKOTO ycTymy (103. 4), 1030BaHe 3Mi-
IIEHHS BUTBHOTO Kparo siceH (103. 5) y IUIAHIN KOpeHS
3yba (mo3. 6) /uIsi CTBOPEHHS ONTUMAalbHOTO TPOQiIIo
MIPOPi3yBaHHI.

3anpornoHoBaHy KOPOHKY BHKOPHUCTOBYIOTH Ta-
KAM YHMHOM: ITiCIIS BiJIIIOBiTHOTO 3HEOOJICHHS MPOBOATH
npenapyBaHHs 3y0a Ta opMyBaHHS ycTyiry (11o3. 4) Ous
SICEHHOT'O Kparo, J1aJli 3HIMAlOTh JIBOLIAPOBUH BiJIOMTOK 3
JUITHKH BianpenapoBaHoro 3y6a (mos. 2). Ilicns mporo
HPOBOJISATH NPUHTYBAaHH TUMYAcOBOT KOPOHKH (1103. 1) i3
OypTrkoM (1103. 3) y MIPUIIHHKOBIH TUISHII 32 JOTIOMOTOI0
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noniMepHoi Macu, sk npukinaza Vita (Himewuunna). Kopo-
HKY (1103.1) mpunacoBylOTh 1 (QIKCYIOTh Ha THUMYacOBHH
eMeHT (puc. 6).

3aBIsIKM BUKOPHUCTaHHIO TexHouorii 3D-moxe-
nroBaHHs [16-20] TumyacoBa kopoHka (mo3. 1) Mae 4iTky
¢opmy Ta TOBHIMHY OypTHKa (T103. 3) y IPUIITUIKOBIH [i-
nstHLI. 1{fo TOBIIMHY pO3paxoBYIOTh I TOYHOTO BiITHC-
KaHHS TKaHUH ycTyIry (1103. 4) 01151 ICEHHOTO Kpalo Ha He-
00XiHy BimcTaHb. Takuii miIxix JO3BOJISIE KOHTPOIIOBATH
CTYIIHb TPaBMYyBaHHS SICCHHOI OOPO3HU Ta CHITY, IO Ii€
Ha Hei I 9ac moiMepu3anii MaTepiary HaBKOJIo 3y0a. Y
pe3yJsbTaTi BIAEThCSI YCYHYTH HETaTUBHHI BIUIMB Ha I10-
Jajblie OpPTONEJMYHE JIKYBaHHS MeETaJIOKepaMiuHUMU
KOHCTPYKIISIMH.

% N

Puc. 6. dikcanisi TAMYACOBHX KOPOHOK

[TocTraBieHe 3aBJaHHS BHPILIYETHCS TUM, IO
TUMYacoBa KOPOHKa BUTOTOBJIEHA TexHouorieto 3D mone-
mroBanHs [1, 14] 3a popmoro BiampenapoBaHOi KOPOHKO-
BOI yacTHHH 3y0a, 10JJATKOBO MICTHThH PO3IINPIOBAIEHUN
OypTHK y IpUIIHAAKOBIH niystHni. ToBmmHA OypTHKa po3-
paxoBaHa Ha BIITUCKAaHHS TKaHWH O1JIs SCEHHOTO Kparo Ha
BiJICTaHb, KA JJa€ 3MOTY KOHTPOJIIOBATH CHIIy THCKY Ta
CTYIIHb TPaBMYyBaHHS SICCHHOI OOPO3HU IIiJ Yac IoJiMe-
pu3ariii MaTepiary HaBKOJIO 3y0a.

BucHoBKH. Y 10CKOHaTIEHA KOHCTPYKILSI THUMYa-
COBO{ KOPOHKH JIa€ 3MOT'Y YHHKHYTH TPaBMYBaHHS SICEH-
HOTO Kparm Ta MaKCUMaJbHO 30€perTH LiJiCHICTH 3y0o-
SICEHHOT'O TIPHUKPIIUICHHS, 10 JO3BOJISIE 3a0€3MeUUTH T10-
3UTHBHUII pe3yJbTaT y MOJAIBIIOMY OPTONEIHYHOMY JIi-
KyBaHHI TOCTIHHOIO HE3HIMHOIO €CTETUYHOIO OPTOTIEINY-
HOKO KOHCTPYKIII€IO.

Konduaikr inTepecis: BiacyTHIM.

3agBa mpo aoctymHicTh AanHux: Jlawi, mo
MATBEPKYIOTh pE3YyJIbTaTH IBOTO JIOCTI/DKEHHS, J0-
CTYIIHI y aBTOpa-KOPECIIOHACHTA 32 00IPyHTOBAHHUM 3aITH-
TOM.
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Abstract. There were examined 130 patients to
determine the nature of complications during prolonged
use of fixed prosthetic constructions. The study aimed to
identify the most common periodontal changes linked to
these prosthetics. It also sought to show why it is necessary
to improve the design of temporary dental crowns used
during prosthetic treatment. This study is relevant given
the increasing number of patients requiring fixed pros-
thetic rehabilitation and the greater demand for long-term
functional and aesthetic outcomes.
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In order to justify the need for improved tempo-
rary dental crown design, we assessed the degree of perio-
dontitis in patients. Examination data showed that 50 % of
patients were in Stage |, with gingival atrophy up to 4 mm.
The other 50 % were in Stage |1, with gingival atrophy up
to 5 mm. These findings indicate a significant prevalence
of periodontal problems in patients receiving fixed pros-
thetic treatment. This highlights the importance of manag-
ing periodontal tissues carefully at each treatment stage.
Early detection of periodontal changes allows timely inter-
ventions and more predictable outcomes.

We’ve also examined pathological pockets. Re-
sults show that 38 % of patients were in Stage | with 1-2
mm attachment loss. Another 38 % were in Stage Il with
3—4 mm loss. Only 24 % had no pockets. The high rate of
pathological pockets highlights the need for preventive
measures during prosthetic treatment. These measures can
help minimize further periodontal deterioration. We as-
sessed the marginal gingival mucosa and found that 71 %
showed cyanosis, 68 % showed edema, and 15 % showed
pastiness. Only 19 % showed no change. The prevalence
of inflammation confirms that poor management of the
gingival margin during prosthetic procedures increases the
risk of periodontal pathology.

There were analyzed the periodontal tissues of
abutment teeth and referenced the literature. This led us to
improve the design of the temporary dental crown. As a
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result, Patent No. 153365 was obtained for the utility
model “Temporary Dental Crown for Gingival Margin
Formation in Prosthetic Treatment with Fixed Prosthetic
Constructions”. We manufacture this temporary dental
crown using 3D modeling based on the shape of the pre-
pared coronal portion of the tooth. An expansion flange is
incorporated into the cervical area of the crown margin. Its
thickness is calculated to displace the marginal tissues at
the gingival edge by a specific distance. This design allows
for monitoring of the gingival sulcus trauma and the force
applied during polymerization around the tooth. This ap-
proach ensures precise control of tissue displacement and
reduces the risk of iatrogenic damage.

In conclusion, the improved temporary dental
crown design effectively avoids trauma to the gingival
margin during all stages of prosthetic treatment. It maxi-
mally preserves the integrity of the dentogingival attach-
ment, which is essential for achieving stable and predicta-
ble long-term results. The use of 3D modeling technology
ensures precise adaptation of the temporary dental crown
to the individual anatomy of each patient, further contrib-
uting to treatment accuracy and comfort. Ultimately, this
improved design ensures a positive, long-lasting outcome
in subsequent prosthetic treatment.

Keywords: temporary dental crowns, periodontal
tissues, retraction, prosthetic dentistry, prevention.
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Pe3rome. [Ipobnema epeKTHBHOTO BiTHOBICHHS 3y0iB IICIIA €HIOMOHTUYHOTO JIKYBaHHS 3AJIHIIAETHCS OTHIEI0
3 HAOUTBII AUCKYCIHHUX TeM Yy CyJacHIH CTOMATOJOTIl Yepe3 BUCOKHIHA PU3HK IX MMEepeIoMiB IMOPIBHIHO 3 BiTAIEHUMI.
[poTsroM AecATHIIITh 3araJbHONPHHHATOIO OyJIa TyMKa, 10 eHAOJOHTUYHO JIIKOBaHi 3yOH CTalOTh KPHXKUMH BHACIITOK
BTPATH BOJIOTH.

[pote cyyacHi HOCHIIKEHHS JOBOAATH, IO OCHOBHOIO MPUYMHOIO 3HI)KCHHS MEXaHIYHOI CTIHKOCTI € 3HaYHa
BTpaTa TBEPJMX TKaHUH, CIPUYMHEHA KapieCOM Ta arpeCHBHUM PO3IIUPEHHSIM IOPOKHUHU 3yOa. Brpara cTpykTypHOi
ITICHOCTI, 0COOJIMBO B AUISHIII KpaioBUX IpeOeHiB, KPUTUYHO 3HHIKYE OIIPHICTB JI0 OKJIFO31HHOr0 HaBaHTaXkeHHs. Tpa-
JULIAHAN X1 i3 000B’I3KOBUM BUKOPUCTAHHSM BHYTPIIIHBOKaHAIBHUX ITHQTIB NOCTYNAETHCS MicueM 0e3mTudro-
BUM METOJIUKAM.

dynnaMeHTaNbHI Npaii A0BOAATH, IO ITH(TH HE JKIIe HEe 3MII[HIOIOTh KOPiHb, a i 4aCTO CTAIOTh NPUYNHOIO
Horo ¢araneHOro pyiiHyBaHHA. MeTaneBi ITH(TH Yepe3 BUCOKUIT MOIYIb TEPMIYHOTO PO3LIMPEHHS CTBOPIOIOTH 30HU
HaNpyTH, JIF0YM 32 IPUHLUIIOM KIIMHA, IO Bee A0 BEPTHKAIBHUX HEePeNoMiB KOpeHs. HaBiTh CKIOBOJIOKOHHI aHAIOTH
BUMAararoTh BUJAJICHHS 30POBOTO JCHTHUHY B IUISHII DIMAKH, L0 MOCIA0II0E KOPiHb.

B 0CHOBI yIOCKOHANICHOT METOAUKH Oe3ITH(TOBOTO BiTHOBICHHS KYKCH JICXKUTh aJire3MBHA MiArOTOBKA ITyJIb-
MOBOT KaMepH. 3aBISKH BENUKIH TUIOMII 39ETICHHS JOCATAEThCS CTaOUIBHICTh KOHCTPYKIII, sIKa TIOBHICTIO BigIOBigae
KITiHIYHAM BUMOTaM. BHKOpUCTaHHS aIre3MBHUX CHCTEM YETBEPTOrO Ta LIOCTOTO MOKOIiHb JO3BOJISIE CTBOPHTH Haii-
HUH TIOpUIHUIA [Iap UTst pIBHOMIPHOTO PO3IIOILTY THUCKY.

Yenix METOMKY MPSIMO 3aJIeKHUTh Bijl HAsIBHOCTI «(depyi-edexTy» — 30epekeHnX CTiHOK 3y0a BUcoToro 1,5-2
MM, IO € BXKJIUBIIIMM IPOTHOCTUYHUM (akTopoMm, Hixk Tul mtHdTa. besmrndroi pecraBparii yacTiie 1eMOHCTPYIOTh
KOPOHKOBI CKOJIH, II0 JIA€ 3MOTY 30€pertH 3y0, To/li K IITH(TOBI KOHCTPYKLIT MPU3BOATD 10 PYHHIBHUX MEPETOMIB.

TakuM YMHOM, NJOTPUMAaHHS aJr€3WBHHUX MPOTOKOJIB Ta palioHaNbHUN BHOIp MaTepiaiiB po0isTs oe3mTud-
TOBE BiIHOBJICHHS IPIOPUTETHUM METOJIOM 30€peKeHHS KHUTTE3JATHOCTI ONOPHUX 3yOiB.
KJ1r040Bi ¢JioBa: eHIOJOHTHYHO JIIKOBaHi 3y0u, O0e3mTrdToBe BiHOBICHHS, OIOMIMETHKA, aJre3UBHA METO-

JKa, epeKT Geppyia, KOMIO3UTHI MaTepiaH.

Beryn. BinHoBneHHs 3y0iB micias €HIOMOHTHY-
HOTO JIIKYBaHHS 3aJIMIIAE€THCS OJHIEI0 3 HAWCKJIAHIIINX
Ta HAMOUIBII TUCKYCIHHUX TEM y Cy4acHIH KIIiHIuHIH cTo-
marosiorii. [IpoTsroMm necaTusIiTh 3aralbHONPHUITHATOO
Oyna ayMKa, 110 €HJOJIOHTHYHO JIIKOBaHI 3yOM CTaroTh
KPUXKHMH [IEPEBAYKHO BHACIIIJIOK BTPATH BOJIOTY Ta 3MiHY
CTPYKTYpPH KOJIareHY.

OpnHak cydacHi JTOCHIPKEHHS JOBOASATD, IO OC-
HOBHOIO NMPUYMHOIO 3HIDKCHHS MEXAHIYHOI CTIHKOCTI €H-
JIOJJOHTUYHO JIIKOBAaHHUX 3yOiB € 3HaYHA BTpaTa TBEPAUX
TKaHUH, CIPUYNHECHA KapiO3HIM IIPOILIECOM, ITOTIePETHIMHU
pecTaBpamisMid Ta arpeCHBHUM PO3MIMPCHHSAM ITOPOXK-
HUHU 75 CTBOPEHHS €HIOJOHTHYHOTO noctymy [3, 13,
17]. Brpara cTpyKTypHOT IiTiCHOCTi, 0COOJIMBO B AUISHIT
KpaioBuX rpe0eHiB i Jaxy IMyJIbIIOBOI KAMEPH, KPUTHIHO
3HIDKYE OMIPHICTD 3y0a 0 OKIIIO31HHOTO0 HaBaHTAXCHHSI,
0 POOUTH HOTO BPA3JIUBHUM JI0 TIEPEIIOMIB.

Tpanuiidaui miaxXia 10 BiTHOBJICHHS KYKCH Tie-
penbadae 0OOOB’SI3KOBE BHKOPUCTAHHS BHYTPINTHHOKA-
HAJIbHUX MITAQTIB — K METAJICBUX, TaK 1 CKIOBOJOKOH-
HUX. JloBruii yac cepes CTOMATOJIOTIB NaHyBaB Mid, HION
mTHT «3MILHIOE» KOPiHb 3y0a. [IpoTe dpyHnamMeHTabHI
npari ITackans MaHbe Ta iHIN JOCITIKCHHS JOBOISTH
3BOPOTHE: BCTAHOBJIEHHS IMTHU(TA HE JIHIIE HE 3MIIHIOE

KOpiHb, aje il 4acTo cTae MPUYMHOIO ioro (aranbHOrO
py¥iHyBaHHA 2, 4, 19].

MertaseBi mTu)TH, MarOYMd 3HAYHO BHIUN MO-
JyJb €JACTUYHOCTI MOPIBHSIHO 3 JICHTHHOM, CTBOPIOIOTH
30HM BHCOKOT KOHIIEHTpAIIi] HAIIPy>KeHHS B3JIOBX KOpPEHe-
Boro kasamy. Ilif yac »KyBaJIbHOrO HaBaHTaXXEHHsS TaKi
WTAPTU TIFOTh 33 NPUHIUIIOM «KJIWHAY», 10 MPU3BOIUTH
JI0 BEPTUKAJILHHUX IEPeIOMiB KOPEHs, sIKi He MiJraroTh
BigHoBNeHHIO [10, 13]. Ilompm Te, IO CKJIOBOJOKOHHI
mTA(TA MalOTh MOAYJb MPY)KHOCTI, OMM3BKUHA 10 JEH-
THHY, BOHH BCE O/IHO OTPEOYIOTh MEXaHIYHOT ITi/IrTOTOBKH
KaHaTy. BunmaneHHs AeHTHHY B JUISHII mMiKH 3y0a mo-
C1a0JIroE OMIPHICTh KOPEHsI 10 HaBaHTaxeHsb [7, 15].

TakuM YMHOM, TTOITYK METO/IMK, SIKi JO3BOJISIOTH
YHUKHYTH €HJIOJOHTUYHOTO BTPYYaHHS, € HaCTYITHUM
€TaroM PO3BUTKY pecTaBpalliiinoi cromarosorii [9, 14].

KirouoBy posb B ycrixy 0e3mTi(TOBOro BiJHOB-
JIEHHSI Bi/lirpa€e aJre3uBHa MiArOTOBKA IyJIHIIOBOT KAMEPH.
JlHO My IpIIOBOT KaMepH Ta ii CTIHKH MafOTh JOCUTH BETUKY
TUTONLY JUTS 34EIUICHHS, 110 33 YMOBH IPAaBUIIBHOTO IIPO-
TOKOJTy 3a0e3Ieuye Cuily yTPUMaHH, SKa IIEPEBHUIIYE I10-
Tpebu KITiHigHO cTabinbHOCTI [12, 15]. Bukopucranus cy-
YacHUX aJre3MBHUX cHCTeM (OCOOJIMBO YETBEPTOrO Ta
LIOCTOTO TOKOJIIHb) JIO3BOJISIE JIOCSATTH CTaOIIBHOTO
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ribpuaHOro Hmapy, 1o epeKTUBHO PO3IOIIIISE KYBaTbHIH
THCK TI0 BChOMY 00’emy 3y0a [7, 15, 18].

OmHEUM 13 TONOBHUX 0ap’epiB A BiAMOBH Bif
mwtudTiB panime Oyja BHCOKa MojliMepH3alliifHa ycaaka
KOMIIO3HTIB Y TIIHOOKHUX MOpOKHUHAX. [IpoTe MaTepianm
tumy Bulk-fill 3a6esmeuyrots rmubuny momiMmepu3zarii 1o
4-5 MM 1 MiHIManbHU#H cTpec npu ycaaui. Otxe, 6e3mrud-
TOBE BIIHOBJIEHHS CTA€ HE JIHUIIIE MOXKIUBHM, ajie i OioMe-
XaHigHO oO0rpyHTOBaHMM [8§, 11, 20].

Takox ycnmix 6e3mTH(TOBOT METOIUKH 3aJU-
IIAETHCS 3aJI€KHUM BiJl KJIIHIYHOT cUTyalii, 30KkpeMa BiJ
HasiBHOCTI eexry «pepym» (ferrule effect). Docmimkenus
JIOBOJIAITH, IO HAasBHICTH JIOCTaTHHOTO (epyia € OLIbII
BO)XJIMBUM HPOTHOCTUYHUM (aKTOPOM JUISi BHIKUBAHHS
3yOa, HiX THn mTtudTa [6, 13]. BesmTudrose BigHOB-
JICHHS B TMO€JHAHHI 3 sKicCHUM (epysioMm 3abesmnedye
HaJifHUI 3aXKMCT Bl NEperoMiB HAaBITh NPH 3HAYHHUX
OKITIO31HAX HaBaHTaXCHHAX y OiYHMX mimsHkax [1, 5].

PannomizoBaHi KJIiHIYHI 1OCHTIPKEHHS, TOPiBHIO-
1041 3yOU 3 BOJIOKOHHMMHU INTH(TaMK Ta 0e3 HUX, HE BU-
SIBUJIM CTATHCTUYHO 3HAYHOI PI3HHUII B YACTOTI KIIHITHAX
HEBIa4 MPOTITOM MEPIINX POKIB eKcruryararii [15, 16].
e mae mimcTaBu CTBEPHKYBATH, IO TP JOTPUMaHHI aj-
Te3UBHHUX METOJUK i IPaBHIFHOMY BHOOpI MaTepialiB, BU-
KOPHCTaHHS MTHPTIB Yy MOJApax Ta OLIBIIOCTI IPEMOIIs-
PiB € HEOOOB’ SI3KOBUM, @ 1HOJ1 1 IIKIJAJIMBUM €TaIOM.

MeTta gocaiKeHHsI — YIOCKOHAJIUTH METOAUKY
6e31TH(TOBOTO BiIHOBJIEHHS KYKCH ONOPHUX 3y0iB MiCIIst
€HJIOJIOHTUYHO JIIKYBaHHs 3a JIOMOMOI'OI0 KOMIIO3UTHUX
Marepiais.

O06’ext i mMeroam pocaimkenHst. s gocsr-
HEHHS MAaKCHMaJbHOI JOBTOBIYHOCTI Ta CTBOpPEHHS
HaIiifHOTO KpailoBOro NMpHIIATaHHS HaMHU yIOCKOHAaJIeHa
MeToanKa 0e3mTH(TOBOro BiHOBIECHHS KyKCH 3y0a Ta
Croci0 MomapoBoro BHECEHHS! KOMIIO3UTHOT'O MaTepiaiy.

[epmmiM etamoM € O0OB’S3KOBa  130JIALIS
orepariiHoro moss  cucremor  kodepmam. s
3a0e3MeueHHsT CyXOCTi Ta ONTHMAIbHOI Bizyasizauii
130JII0IOTh HE JIMILIE BiJHOBIIOBaHUiI 3y0, a i JBa CycCiaHi
3you (puc. 1).

Puc. 1. Boasuis onepamniinoro mojs

IIpenapyBaHHSI 3/IHCHIOETHCS 33 JOINOMOTOIO
KyJSICTOTO ~ aliMa3Horo Oopy 3 rpybum  (3eneHe
MapKyBaHHsI) HanuiieHHsM. Ha 11boMy eTari mpoBOIUThCS
MOBHA HEKPEKTOMIs, BHIAJICHHS JEMiHEPATi30BaHOL
emani, 1H(IKOBAHOIO [EHTUHY Ta BCl 3aJHIIKA
TUMYacoBHX IUIOMOyBaJbHMX MarepiamiB. DiHimHa
00poOKka KpaiB emaii TPOBOJIUTHCS IPiOHO3EPHUCTHM
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KOHYCOMOAIOHMM OOpoM (YCpBOHE MapKyBaHHs) Ta
KaMeHeM THUIly ApKaH3ac [l CTBOPEHHS TIJIaJKOTO
nepexony «3y6-pecraspartisn» (puc. 2).

Puc. 2. [IpenapyBanns ta (bopynamm noomnmm
3y0a

ITicns BCTAHOBJICHHA ManI/I‘-IHO'l' CUCTCMU

MPOBOIUTECA (DiHATBHE OYHUINEHHS ITOPOKHUHH COJIO-
CTPYMHHHHM arapaToM i3 MOPOIIKOM Ha OCHOBI TIIIUHY

(puc. 3).

Puc. 3. BcranoB/1eHHSl MATPHYHOI CHCTeMH Ha 3y0

OO0paHO METOAUKY TOTAJBHOTO TPABJICHHS 3 BU-
kopuctanHsaM 37 % docdopHoi kucnoru. Excrosmmis
crovatky Ha emaib (15 cek), motim Ha meHTHH (10 cek).
I'estb peTenbHO 3MUBAETHCS BOJHUM CTPYMEHEM 0e3 BHKO-
PHCTaHHS MOBITPS, 00 YHUKHYTH KOJIANCY KOJAreHOBHX
BOJIOKOH. HalTHIITKK BOJIOTH BUAAJISIOTHCS aCipaiiiHO0
CHCTEMOI0, 3aJIMIIAI0YH ASHTHH 3JIeTKa BOJIOTUM.

BukopucroByeTbest aaresuBHa cucrema Opti-
bond FL. [1paiimep BTHpa€eThCs B ACHTHH MpoTsroM 15 ce-
KyHJ 3 HACTYIIHUM PETEIbHUM BHCYLIyBaHHSAM. AJre3uB
HAHOCHTBCS TOHKUM ILAPOM, PO3IYBAETHCS CYXUM IIO-
BitpsiM niporsiroM 10 cexkynn. Ilomimepusanis tpuBae 20
CEeKyHI.

Crio4yatky  BIJIHOBIIOIOTBCS  alpOKCHMallbHi
crinkn. Ha mexy martpuns-3y0 BHOCHTBCS MiHIMadbHA
mopitist Tekygoro kommosurty (Estelite Flow Quick ) mmst
Kpamoi amanTamii y BaKKOIAOCTYIHHX 30HaX. HeraifHo
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BHOCATH MakyBajbpHUN Kommo3uT (Estelite Sigma Quick) i
(hopMyIOTE CTIHKH 332 OPMOIO MaTpuIli. J{Jst HOKpareHHs
ajanranii MaTepiaiy Ta 3armo0iraHHs BiIpHUBY KOMIO3UTY
BiZl CTIHOK BHUKOPHCTOBYBAJIHM IHCTPYMEHTH, 3BOJIOXKCHI
MO/ICITIOBATIBHOIO CMOJIOK0. JIMCTaNbHY CTIHKY BiJHOBIIIO-
Bl TEKYYHM KOMITO3UTOM HU3BKOiI Tekydocti (Estelite
Universal Flow Super Low) Ttexuikoro free-hand.
[onimepusais Tpusae 20 cekynn (puc. 4).

Puc. 4. BinHoBJIeHHsI alpOKCUMATBHUX CTIHOK 3y0a

[Micns BiTHOBICHHS TEpUMETpPA CTiHOK 3aIlOB-
HIOETBCS OCHOBHHI 00’e€M. [[Jisi CTBOpPEHHS alallTHBHOTO
[Iapy Ha JHO MOPOXHUHU HAHOCUTHCS TEKYYHH KOMIIO3HT
tumy Bulk-Fill (Estelite Bulk ) mrapom 2-3 MM st HiBe-
JIFOBaHHS MiKPOHEPIBHOCTEH Ta PETEIBHOTO 3allOBHCHHS
JTHa TyJIbIIOBOT Kamepu. [lami moposKHUHA 3aMIOBHIOETHCS
nakyBansHuM kommosutom (Estelite SigmaQuick) mop-
missMa He Outpmie 2 mm. [l MiHiMiZamii monimMepusa-
LIHHOTO CTPeCcy KOXHA IOPIIis MaTepiary alanTyeThCs Ta-
KHM YHHOM, 1100 HE KOHTAaKTyBaTH OLUTbINIE HiXK 3 JABOMA
TMOBEPXHSAMHU OXHOYAcHO. [lomimMepu3aliisi BHKOHYETBHCS
ITiCJIsl BHECEHHS KOXKHOTO 1apy (puc. 5).

Puc. 5. ®inajabHe 3a10BHeHHA KyKCH 3y0a

[licns  3aBeplICHHS  BiZHOBJEHHS  3HSIM
MaTpUYHy CHCTEMY Ta Kodepaam, MiClis 4Oro po3noyain
¢iHanpHUIl eran — mpenapyBaHHs 3y0a MiJ TOBHY
OpTOIeUYIHY KOHCTPYKIIifo (pHc. 6).

Puc. 6. KinueBuii BUr/si1 npenapoBaHoro 3yoa

PesyabTaTH gocaigkeHHs Ta iX 00roBopeHHs.

Oruisp TiTepaTypHUX JaHUX CBIYUTH PO Te, 10
0e3mTH(TOBE BITHOBICHHS KyKCH KOMITO3UTHHMH Ma-
TepiajlaMHu € He JIHIIe KUTTE3JATHO0, a i y 6aratbox ac-
MeKTaX MPIOPUTETHOIO ATbTEPHATHBOIO TPAJUIITHIM Me-
TOJIaM i3 BUKOPUCTAHHSM CKJIOBOJIOKOHHUX YH METAJICBHX
mrudTiB. Ha BinMiHy Big mITHPTOBUX KOHCTPYKIIH, A€
OCHOBHE HABAaHTA)XEHHS IEPENAEThCS uepe3 KOPCTKHUU
eJIEMEHT 0e3MocepeIHbO BrIIHNO KOPEHEBOTO KaHally, aare-
3MBHA KyKCa PO3MOALISIE OKIIO31HHI CHIM PIBHOMIPHO MO
BCili MOBepxHi AHA mysbnoBoi kamepu [13]. Lle 3HauHO
3HM)KY€ PU3UK HAHOUIBII BAKKOTO YCKIIaAHEHHSI — BEPTH-
KaJIBHOT'O IepesioMy KopeHs, sikuid y 100 % Bunaaxis npu-
3BOJWTH JIO BHJAJNCHHS 3y0a. Xoda CKJIOBOJOKOHHI
WTUPTA MAIOTh MOJYJb TPYXKHOCTI, OJM3BKHUI 10 JEH-
THHY, 1X 32CTOCYBaHHsI BUMarae BUAAJCHHs 3J0POBHX TKa-
HUH JJI51 CTBOPEHHS JIOXKa.

YockoHaJeHa METOJHMKa JIEMOHCTPYE, 10 30e-
PEKCHHS AEHTHHY B KOPEHEBHX KaHAJAX € BUPIIIATbHUM
(axropom BuTpHBaiocTi 3yba. Kpim Toro, aaresis Bcepe-
JIMHI KOPEHEBOTO KaHaJy € MEHII IMPOTHO30BAHOI0 Yepe3
OOMEXEHU Bi3yalbHUI KOHTPOJb Ta CKJIAJHICTH IIOB-
HOLIHHOT MoJliMepu3allii Marepiany Ha MIMOWHI By3bKOTO
npocTopy kaHany. BukopucranHsi IIMPOKOi Ta BiIKPUTOT
TIOPOKHUHH MYJILIIOBOT KAMEPH JJIs pETEHIIIT KyKCH 3a0e3-
redye Habarato OUNbIIY IUIONLY 3YEIUIEHHS Ta Kpally
sIKicTh ribpuanoro mapy [7, 15].

TakoX BaXJIMBUM € aHaNi3 THIY MOXIIHMBHX
yckragHeHb. KIiHIYHMA [MOCBiN TMOKa3ye, IO TIPU
6e3mTHTOBOMY BiHOBIICHHI 3y0iB HaMIOMIMPEHIIIUMHU
BU/IaMH YCKJI/IHEHb € CKOJI KOPOHKOBOT YaCTHHH KOMIIO-
3UTy 200 PO3LEMEHTYBaHHS OPTONEIMYHOT KOHCTPYKILI.
AJie Taki KIHIYHI BUMAAKH TO3BOJSIOTH IMPOBECTH IIO-
BTOpHE JIiKyBaHHs 31 30epekeHHsM 3y0a. Haromicts,
3yOu, BIZIHOBIICHI 31 IITH(TAMH, YaCTillle IEMOHCTPYIOTh
KaracTpodiuHi mepeIoMr HIKYE PIBHS KiCTKH, 1[0 POOUTH
ToIalbIITy peadinitartito HeMoxrBoo [ 10]. BaxmuBoro €
TaKoX poiib (epya.

ToMmy HaBiTh HalicydacHilla ajre3MBHA TEXHIKa
HE MO)KE€ MOBHICTIO KOMIIEHCYBATH BiJICyTHICTh 30epeske-
HUX CTiHOK 3y0a. HasBHicTs 1.5-2 MM kpyroBoro ¢epyia
i€ STK 3aXUCHUN 0011, IKUH cTaOLIi3y€e BCIO KOHCTPYKITIIO.
VY Bumajakax, Koiau QepyJ MOBHICTIO BiACYTHIH, IOIIIb-
HICTh BIIMOBH Bijl IITH(TA 3aJIMIIAETHCS AUCKYCIHHOIO,
MpoTe IS OLTBIIOCTI KIIHIYHUX CUTyalid y IUISHIN MO-
nApiB 1 mpemorpiB  Oe3mTH(TOBMIA MeTonm € Oiome-
XaHIYHO BUMpaBaaHuM [1, 6].
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BucHosknu.

1. BimmoBa Bix BHKOPUCTAaHHS MeETaJEBHX
mMTU(TIB TO3BOJISIE YHUKHYTH MAacHBHOTO NpeHapyBaHHS
KOPEHEBOI'0 KaHally, o 30epirac KOpeHeBHH ICHTHUH —
OJIVH 3 KJIIOYOBHX (PaKkTOpiB MeXaHiIYHOI CTIHKOCTI 3y0a.

2. besmtndToBi pecraBpalii MaroTh OUIBII CHIPH-
ATIUBUHA XapaKTep MOXIHMBHX YCKIAaTHEHb, OCKIIBKH
CKOJIM BiIOyBaroThCS B Mexax KopoHku. lle mosBoisie
MPOBECTH TIOBTOPHE JIIKyBaHHs 0e3 BUIaJICHHS 3y0a.

3. CyBope moTpuMaHHS €TalliB BiTHOBICHHS (130-
Jsinis KoepaaMoM, ajare3uBHa MiAroTOBKA, MpPaBUIbHA
nosiiMepusanis) € 000B’SI3KOBOI0 YMOBOIO Juisi 3abe3re-
YeHHS HaliiHOI peTeHIii 6e3TH(TOBOI KYKCH.

IlepcnexkTHBN MojaNbBIIMX AocCHiTKeHb. [lna-
HYETBCS TOJlaNIbIlle BUBYEHHS €(DEKTUBHOCTI BIIJAJICHUX
pe3ynbTaTiB  yJOCKOHAJICHOI METOJVKH BiJHOBIICHHS
OTIOPHUX 3y0iB MICII €HIOJOHTUYHOTO JTiKyBaHHS.

Konduikr inTepeciB: BiacyTHii.

3asiBa mpo agocTymHicTs maHux: JlaHi, mo
MiATBEPKYIOTh PE3YNbTaTH IBOTO JOCITIPKCHHS, MO-
CTYITHI B aBTOPa-KOPECIIOH/ICHTA 32 OOIPYHTOBaHUM 3aITH-
TOM.
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Abstract. The comprehensive structural rehabili-
tation of endodontically treated teeth remains a paramount
challenge in contemporary restorative dentistry, primarily
due to the significantly higher risk of catastrophic fractures
compared to vital counterparts. For decades, the prevailing
clinical dogma suggested that endodontic therapy induced
intrinsic brittleness through odontoblast loss and subse-
quent dentinal dehydration.

However, contemporary evidence-based research
has debunked this moisture-loss hypothesis, demonstrat-
ing that the primary cause of biomechanical failure is the
extensive loss of sound hard tissues. This degradation is
typically a cumulative result of primary carious lesions,
previous restorative interventions, and excessively inva-
sive endodontic access cavity designs. The depletion of
structural integrity, particularly the loss of marginal ridges,
critically compromises the tooth's resistance to occlusal
forces, leading to a profound reduction in cuspal stiffness.
Historically, the standard of care mandated the use of in-
traradicular posts.

Nevertheless, fundamental biomechanical studies
now confirm that posts do not reinforce the root structure;
rather, they often facilitate its terminal destruction. Metal-
lic posts, characterized by a high modulus of elasticity,
create significant stress concentrations within the root
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canal, acting as a wedge that frequently leads to irreparable
vertical root fractures.

Even fiber-reinforced composite posts, which
possess a modulus of elasticity closer to that of dentin, re-
quire additional removal of healthy pericervical dentin for
post-space preparation. This iatrogenic tissue loss further
weakens the cervical region, which is the most critical area
for resisting functional stresses.

The success of modern post-less restoration is
predicated on the precision of adhesive preparation within
the pulp chamber. The anatomical configuration of the
pulp chamber provides an expansive surface area for bond-
ing. When a rigorous adhesive protocol is followed, the re-
sulting bond strength exceeds the thresholds required for
long-term clinical stability. The application of sophisti-
cated adhesive systems —specifically the "gold standard"
three-step etch-and-rinse (IV generation) or two-step self-
etch (VI generation) systems—facilitates the formation of
a robust, homogeneous hybrid layer. This layer not only
ensures superior micromechanical interlocking but also
promotes an optimal distribution of occlusal loads
throughout the tooth's architecture, effectively mitigating
the risk of localized stress concentration.

The ultimate clinical prognosis of endodontically
treated teeth is governed by the "ferrule effect”—the pres-
ence of a continuous 1.5-2 mm collar of sound dentin
above the gingival margin. The literature suggests that the
presence of an adequate ferrule is a more significant pre-
dictor of restorative longevity than the choice of post or
core material. Notably, post-less adhesive restorations
tend to exhibit favorable failure modes, such as cohesive
crown fractures or chips, which remain repairable. Con-
versely, post-retained constructions are more prone to un-
favorable subgingival or root fractures, often necessitating
tooth extraction.

Consequently, when adhering to meticulous ad-
hesive protocols and utilizing biomimetic materials, post-
less restoration emerges as the superior strategy for pre-
serving the long-term viability of the dental arch.

Keywords: endodontically treated teeth, post-
less restoration, biomimetics, adhesive protocol, ferrule ef-
fect, composite materials.
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Pe3rome. Merta pgochmipkeHHss — OIIHWUTH JUHAMIKy exokapaiorpadiuHuX IOKa3HHKIB, MapKepiB
MIOKapIiaJbHOTO YIIKO/HKCHHS, TeMOJMHAMIYHOTO HAaBaHTAKCHHS, CHCTEMHOIO 3amajieHHs Ta (Gidpo3y y XBOpHX 3
iH(papKTOM MiOKapaa i 3HWKCHOIO (DPaKIli€0 BUKUAY JIBOTO IUTYHOYKA. J[OCHiIKeHHS BHKOHAHO Ha 0a3i KIiHIYHOI
nikapHi «Peodanisy. [TanieHTiB PO3MOALTICHO HA JBi TPYNH: TEpIla OTPUMYBajia JIKyBaHHS BiATIOBITHO IO CyYacHUX
HACTaHOB, ApyTra — CTAaHAAPTHY TEpaIIiio B MOETHAHHI 3 eMIartiro3nHoM. J{o Ta micis JiKyBaHHS OLIHIOBAIH (PaKIIito
BUKHAY JIBOTO IIUTyHOYKa, TI00aTbHY TO3JOBXKHIO AedopMariito Miokapa, MOKa3HUKH AiacTONMIYHOI (PYHKIIT, a TAaKOXK
piBai hsCRP, NT-proBNP, hsTroponin I, GDF-15, galectin-3 i1 interpanbi ingexcu 3anaiends NLR, PLR, SII, SIRI ta
AISI. BcraHOBieHO, IO JMOJaBaHHS eMIAri(IO3UHY CYHPOBOMKYBAIOCA OUIBII BHPaKCHUM ITOKPAIICHHAM
cucroniyHol (yHKUIT Ta AehopMaliifiHUX BIaCTHBOCTEI MioKap/a, JOCTOBIPHO Kpalok JTUHAMIKOI (pakuii BUKUAY i
ro0anbHOi Mo310BXKHBOI Aedopmarii. BopHowac Bi3Ha4eHO CHIPUSATIMBILIY IMHAMIKY MOKA3HHKIB JAiacTOJIYHOT
(yHKIIT Ta CTPYKTYPHOTO PEMOJISITIOBAHHS, 30KpeMa 3a TeHACHIII€I0 10 Oinblioro 3HmxkeHHs E/e’, ingexcy 00’ emy JiBoro
nepencepns, BiJHOCHOI TOBIIMHM CTIHOK Ta IHJEKCY MacH MioKapja JIBOrO LUIYHOYKa. Y Tpymli KOMOIHOBaHOTO
TKyBaHHS TaKOX peecTpyBanu Oimbin cytTeBe 3uMmKeHHs: NT-proBNP, hsTroponin I, hsCRP, GDF-15, galectin-3 Ta
IHTerpaibHUX 1HJEKCIiB cucTeMHoro 3ananenHs, Hacammepen NLR, SII, SIRI # AISI. Orpumani pe3ynbraTtu cBigyars,
10 BKIIFOUSHHS eMTarti(Io3uHy 10 CTAaHAApTHOI Tepamil y XBOpuX 3 iHpapKTOM MioKapJa Ta pakiieo BUKHUIY JTiBOTO
nuTyHO4Ka MeHie 40 % MO3UTHBHO BIUIMBAE HAa paHHE MOCTiH(pAapKTHE peMOIETIOBaHHs Miokapa. Lle € mepcreKTHBHUM
MiAX00M U KapAioMeTa0oiuHoi Moaudikalii mepediry 3aXBoproBaHHS. binbln BupaxxeHUH epeKT KOMOIHOBAaHOTO
JKyBaHHS BIA3HAYECHO 1 MOJI0 TOKA3HUKIB IaCTONIYHOT TUCPYHKIIT Ta CTPYKTYPHOTO PEMOJICITIOBAHHS, HAcaMIlepe]] 3a
TeHAeHmicro 10 oinpnroro 3umwkendst LAVI, BTCJILI ta iMMJIII.

KoarouoBi ciioBa: iHdapkr Miokapna, emnarmidio3uH, Gppaxiiis BUKAAY JIIBOTO HUTYHOYKA, PEMOJIEIIOBAHHS
JIBOTO IIIYHOYKA, II00abHA TO30BXKHS Ae(opmallis, 0ioMapKepH, CHCTEMHE 3alajicHHsI, CepIIeBa HEIOCTATHICTb.

Beryn. [HbapkT Miokapa 3aJIMIIaeThes OIHIEIO
3 MPOBIIHUX MPHYHMH CEPLEBO-CYJMHHOT CMEPTHOCTI Ta
iHBamigM3alii, a OJHUM i3 KIIOYOBMX UYMHHHKIB
HECIHPUATIMBOTO IPOTHO3Y MICIS TOCTPOTO KOPOHAPHOTO
CHHJIPOMY € 3HIDKEHHS (Dpakiiii BUKHIY JIiIBOTO NITYHOYKA.

CaMe TmamieHTH 3 TOCTIHQAPKTHOI CHCTOJIYHOIO
muchyHKIiero  QOpMYyIOTH TPYIy BHCOKOTO PH3HKY
PO3BUTKY CEpLEBOi  HEJOCTaTHOCTI, IaTOJOTIYHOTO

pEeMOJICIIIOBaHH MiOKapJa Ta TIOBTOPHHUX CEpIEeBO-
cymuaaux moxii [1]. CydacHi HacTaHOBM 3 BEIEHHS
TOCTPUX  KOPOHApHUX  CHHAPOMIB 1  cepueBoi
HEZOCTAaTHOCTI  MiJAKPECIIOITh BAKIHUBICTH  PaHHBOT
cTpatudikamii pU3NKy, OMHKH (YHKIIOHAJHFHOTO CTaHY
JIBOIO NUTYHOYKA Ta MOIIYKY TEPaNeBTHYHHX ITiIXOIIB,
3/IaTHHUX BIUIMHYTH HE JIUIIE Ha CHMIITOMH, a i Ha mepedir
MOCTiH(pApKTHOTO peMo/ieIoBanH [2].

[ocringapkrHe PEeMOJENOBaHH JBOTO
IITyHOYKa € CKJIQJAHUM 0arato()akTOpHUM IpOLECOM, Y
SAKOMY HMOEIHYOThCS HEKpPO3 Kap/IiOMiOIHTIB,

HEHpOryMOpaibHA AaKTHBAIlis, CUCTEMHE Ta JIOKAJIbHE
3alayieHHs, 3MiHU TO3aKIITHHHOTO MaTpuKCy, (idpo3 Ta
MOPYILICHHS €HEepreTHYHOro MerabonizMy Miokapaa. Y
3B’SI3KY 3 IIMM OIIiHKA CTaHy XBOPOTO MIiCIIs iHDapKTy Mio-
KapJa He IMOBHHHA OOMEXYBaTHCS JIMIIE MOKa3HUKOM
¢pakuii Bukumy [3]. Jemami OumpIIOro 3HAYSHHS
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HaOyBalOTh MapaMeTpu rio0aJIbHOT MO30BXKHBOI 1edop-
Marlii Miokap/a, MOKa3HUKHU AiacTONYHOI (yHKIIT, a Ta-
KO OioMapKepH reéMOJIMHAMIYHOTO CTPECY, YIIKOHKEHHS
MioKap/a, 3ananeHHs Ta (idposy, 30kpema NT-proBNP,
hsTroponin I, hsCRP, GDF-15 i galectin-3 [4].

B ocTanHi pokHM 3HaUYHMH iHTEpeC BUKIMKAIOTh
IHTI0ITOpH HATPIH-3aIEKHOTO KOTPAHCIIOPTEPa TIIFOKO3H
2-ro tuny (iH3KTI'2), siki mpogeMOHCTpyBali KIiHIYHY
e(eKTUBHICTh Y XBOPHX 13 CEpPIIEBOIO HEJJOCTATHICTIO He-
3aJIeKHO BiJ HAasSBHOCTI IfykpoBoro niabety [2]. Iloren-
iKHI KapAiOMpOTEeKTUBHI MEXaHI3MH i€l TPYINU Mpena-
paTiB BKIIOYAIOTH 3MEHIIEHHS Iepei- 1 MicIsHaBaHTa-
JKeHHS, TIOJIIIIIEHHSI €HepreTHYIHOro 3abe3eyeHHs Mio-
Kapaa, HepoKkapaialbHUN 3aXUCT, a TaKOXK MOXKIUBUH
BIUIMB Ha MPOLIECH 3alajeHHs, OKCHAATHBHOTO CTpeCy Ta
¢ibpozy [5].

Pa3zom i3 TMM pmokasoBa 0a3a OO0 PAaHHBOTO
npusHadeHHs: iH3KTI2 came micnst roctporo iHgpapkTy
MioKapJia TpoAoBXKye (opMyBaTHcsa. Y JIOCHIPKEHHI
EMMY panne 3acrocyBaHHS eMmariidJo3nHy micis iH-
(apkTy MioKap/Ja CyNnpoBOIKYBAIOCS OUIBII BUPAKEHUM
samkeHHAM  NT-proBNP i mokpamenHsm — exo-
kapaiorpadiuanx TmokaszHWKiB [5]. BomHowac y mo-
cmimkeaai EMPACT-MI emnariduiosun He 3a0e3mneunB
CTaTHCTHYHO  JOCTOBIPHOTO  3HIDKCHHS  II€PBHHHOI
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KOMOIHOBaHOT KiHIIEBOi TOYKH (cMepTi Bix Oy1b-SIKOT NpH-
YMHY 200 NepIuoi rocmiranizamii uepe3 cepleBy HeJJoCTaT-
HICTB), X04a OKpEeMi CHI'HAJIN KOPHCTI OO0 CEpLEBOi He-
nmocratHOCTi Oynu BigzHaueHi [6]. Y DAPA-MI Takox mo-
Ka3aHO CHpUSTIMBHH BIUIMB Ha KapaiomMeTaOoiiuyHun
npodine 0e3 MepeKOHINBOTO [OBEACHHS IepeBar 3a
JKOPCTKUMH KITIHIYHAMH KiHI[eBUMH TodkamH [7]. Metaa-
HAJII3W PaHJIOMI30BaHUX JOCIIIKEHb CBIqYaTh, IO IICIIA
ingpapkry miokapaa iH3KTI 2 macammepe 3HIKYIOTh pH-
3HK TOCIIiTaNi3alii Yepe3 CepleBy HEMOCTATHICTD, TOI K
iX BIDIMB HA CMEPTHICTh MOTpeOye MOAAIBIIOTO yTOY-
HeHHs [8, 9]. 3 orysiny Ha 1e, JOUUTBHO BUBYHUTH CPCKTH
eMnarii(ao3uHy B MAIi€HTIB, TOCHITANi30BaHUX 3 1H-
¢apkrom miokapna Ta ®B JII <40 %. s rpyma mae
MIiJBUILEHAN PHU3UK PAHHBOTO PEMOJIEIIOBAHHS JIIBOTO
IITyHOYKa Ta MPOrpecyBaHHs CEPLEBOT HEOCTATHOCTI.

MeTa JgociizkeHHSI — OILIHUTH BIUIMB J0ja-
BaHHSI EMMArTi(QIo3WMHy IO CTaHJApTHOI Tepamii B
TAIi€HTIB, TOCIITANi30BaHUX 3 IiH(PApKTOM MioKapia Ta
3HIDKCHOIO CHUCTOIYHOI0 (PYHKIIEIO JIBOTO MLTYHOYKA
(®B JIII <40 %), Ha qUHAMIKY exokapaiorpadiyHux 1mo-
Ka3HHKIB, a TAKOXK Oi0MapKepiB MiOKapiallbHOTO YITKO-
JKEHHSI, TEMOANHAMIYHOIO HABAaHTA)XEHHSA, CHCTEMHOTO
3ananeHHs Ta ¢piopo3y.

O0’eKxT i MeTOAM KOCTIKEHHS. Y TOCTIKEHHS
BKIIIOYCHO 604 MAI[iEHTH, SKUX OyJIO0 TOCHITaIi30BaHO ue-
pe3 rocTpuil iH(apKT Miokapaa Ta MPOJIIKOBAHO Ha 0asi
kiIiHiYHOT JikapHi «®Deodanisy. [lo anamizy 3amydanu
XBOPHX 31 3HM)KCHOKO CHCTOJIYHOK (YHKIIE JIiBOTO
HITYHOYKA, 30kpeMa 3 nokasHukoM OB JIII <40 % 3a na-
HUMH eX0Kapziorpadii, BAKOHAHOI Ha TOYaTKOBOMY €Tarli
nmikyBanHsA. Kputepismu BrmoueHHs Oymu: Bik 18-80
POKiB; Bepu(iKOBaHHIA JTiarHO3 TOCTPOro iH(APKTY Mio-
kapna (STEMI a6o NSTEMI) srigao 3 YnmHHUME peKo-
MEH/IAIiIMIT;, 3HI)KEHA CUCTOJIIYHA (DYHKIIiS JIIBOTO IILTY-
Houka 3 OB JIII <40 % 3a nanumu exokapiorpadii; Ha-
SIBHICTB TinKcaHoi iHhOpPMOBaHOT 3ro/iM Ha Y4acTh y J0-
cimipkeHHi. KputepisMu BUKITIOUCHHS OYJIH: TSXKKE TOpPY-
meHHs (yHKUIT HUPOK (pO3paxyHKOBa HIBHIKICTH KITy-
60ukoBoi dimpTparii <20 mi/xB/1,73 M?); MyKpOBUiA
miaber 1 Tumy, XpoOHIYHA CepleBa HEAOCTATHICTh B
aHaMHe3i, IarHOCTOBaHA /0 1HJICKCHOTO iH(MapKTy Mio-
Kap/a; HasBHICTh IPOTHIIOKAa3aHb ab0 HENEePEeHOCHUMOCTI
iaribiTopie H3KTIT2; a Takox BigMOBa Mali€eHTa Bix
y4acTi.

JocmimkeHHsT Malo TOPIBHSIBHUHA KITIHITHHN
JIM3aliH 13 OLIHKOIO MOKAa3HHKIB y JMHAMILI JIIKyBaHHS.
[TamieHTiB PO3MOAITUIN Ha ABI TPYMH METOAOM MPOCTOL
paHIoMi3amii i3 3aCTOCYBaHHIM T'€HEpaTopa BHIAJIKOBUX
4rces OHIaiH-cepBicy random.org y criBsigaomrenHHi 1:1.
I'pyma TBH (n=33) orpumMyBasia JiKyBaHHS, BiANOBIIHO
J0 HacraHos, a rpyna TBH+E (n=31) — craumapTHy Te-
pariito y rnoejiHaHHi 3 eMIaryi¢uIo3snHOM. Y ciM narieHTam
31 STEMI Ta NSTEMI, BKIIFOYHO 3 XBOPHMHU 3 YpaKEHHIM
cToBOypa JIiBOi KOpOHapHOI apTepii Ta GaraTocy MHHUM
YpaKeHHSM, OyJl0 BHUKOHAHO IIEPKyTaHHE KOpOHapHe
BTPYYaHHS 31 CTEHTYBaHHSIM BiJIIIOBITHO JI0 YUHHHUX PEKO-
meHnauii. EMnarmignosun y rpyni TBH+E npusnavann
y 1031 10 Mr Ha 100y, MOYMHAIOYN 3 PAHHHOT'O TOCIITaNb-
HOTO eTamy, JI0JaTKOBO 70 0a3MCHOI Tepamii, Ky OTpH-
MyBaJi 0OW/IBI TPYTIH.

Ha mouaTkoBOMy eTami aHai3yBaJid KIiHIKO-
aHAMHECTHYHI XapaKTEPUCTUKH: BiK, CTaTh, TUI iHQAPKTY

miokapaa (STEMI/NSTEMI), kiac roctpoi ceprieBoi He-
nocrarHocti 3a Killip, HasBHicTE 6e3060160BOT (OpMH,
0COOJIMBOCTI ypakKeHHS KOPOHAapHOTO pycia, IPOBIiIHI
CKapry Ta CymyTHIO naTosorito. OKpeMo BpaxoByBaJu Ha-
SIBHICTb HEKOHTPOJIOBAHOI apTepianbHOi rinepTeHsii,
IyKpOBOTO Aiabery 2-To THIy, Timepiimigemii ta ¢idpu-
TAMiT Iepeacepab.

OYHKIIIOHATPHUN CTaH CEepIld OILIHIOBAJIH 32 J0-
ITOMOTOI0 exoKapaiorpadii ABidi: MEpBUHHE TOCIiIHKEHHS
BUKOHYBaIM Ha 2—3-T10 100y TocmiTanizamnii, MOBTOpHE —
yepes 3 MicsAIi micisd iHAeKcHOTo iHpapkTy Miokapaa. 3a-
3HAQUEHUX YaCOBMX PaMOK JOTPUMYBAIUCS JUIsl BCIiX
TanieHTiB 000X rpymn. Opaxiiro BUKHIY JIBOTO HITyHOYKa
BU3HaYanu AporonmHanM mMetomoM Cimmcona (biplane
Simpson). [ToBropHe oOcTexEHHs Yepe3 3 Micswi ciayry-
Bayio 3aruianoBaHo toukoro follow-up mnst orinku nu-
HaMikM TOKa3HUKIB. AHamizyBanmu ®B JII, riaobansHy
MO30BXHIO Aedopmaliiro Miokapaa 3a metoaom Speckle
tracking (GLS), criBigHomenus E/e’, wac meneneparrii
TpaHcMiTpassHOTO TOTOKY (DT), iHmekcoBanuii 00’eM
niBoro nepexncepns (LAVI), BiTHOCHY TOBIIMHY CTIHKH
niBoro moryHouka (BTCIIII) Ta inmekc Macu Miokapaa
niBoro noryHO4Ka (iIMMJILI).

JlabopaTopHuii etam AOCHIPKEHHs nependavan
BU3HAYCHHS BHCOKOUYTIMBOTO C-peakTHBHOro Oinka
(hsCRP), NT-proBNP, hsTroponin I, GDF-15, galectin-3,
a TAaKOXK PO3PaxyHOK IHTErpalibHUX IeMaTOJIOTIYHUX 1H-
nekciB 3amanends NLR, PLR, SlI, SIRI ta AISI go ta
TiCIIs JTIKYBaHHSI.

CratucTHYHMI aHami3 3OiHCHIOBAIIM METOLOM
BapiariifHOi CTATUCTHKY 13 BUKOPHCTaHHIM MOBH IIpOTpa-
myBanus Python 3.11 Ta Biakpurux 6i6miorek a0 Hei. Xa-
pakTep pO3MOMINY KiIBKICHHX ITOKa3HUKIB TONEPEITHBO
mepeBipsiin 32 kputepiem Illamipo—VYinka; yci mo-
CJTiJKyBaHi KUTbKICHI 3MiHHI MaJIH PO3IIOILN, OJM3BbKHH 110
HOPMAJILHOTO, 1[0 OOIPYHTOBYBAJIO 3aCTOCYBAHHS Napa-
MeTpUYHUX MeTOoiB. KiIbKiCHI TOKa3HUKH MPENCTABIISIIN
y BUIIAJI CEpEeTHbOTO apU(PMETHIHOTO Ta CTAaHIAPTHOTO
BiaxunenHs (M £ SD). J{i1st nopiBHSIHHS cepeiHIX 3HaYeHb
MDK HE3aJeKHHUMH TpylaMyd 3aCTOCOBYBAJIM KpHUTEpid
Crpronierra. Iyt OUiHKKM 3MiH 0 1 Ticis JIKyBaHHS B
MeXax OfHIE] TPynu BHUKOPHCTOBYBIM IapHUH t-
kputepiii CteroneHTa. SKicHI MOKa3HUKH TTOAaBaIH K N
(%), a iX MOpIBHAHHS MiX TpylamMH NMPOBOAMIN 32 KPH-
TepieM y2. CTaTUCTHYHO JOCTOBIPHMMH BBa)KAIH BiJMiH-
Hocri ipu p<0,05.

JlocimipKeHHsT TIPOBOJMIM 3 JIOTPUMAHHIM 3a-
TATBHONIPUUHATAX ETUYHHUX TPUHIUMIB KIHIYHUX [0-
CIi/DKEHB, IOJIOXKEeHb | eIbCiHChKOI JeKiapamnii, HTpuH-
nuIiB 610€THKH Ta KOH(MIAEHIIIHHOCTI EpCOHATBHUX Ja-
HuX. [lepea BKIIOYEHHSM Y JOCHIJKEHHsI BCi MAIliEHTH
HA/IaJIi TUCBMOBY iH(OPMOBaHY 3Oy Ha y4acTb.

PesysbTaTH 10CHiIKeHHS Ta iX 00rOBOpPEHHS.
Kniniko-aHaMHeCTHYHI XapaKTepUCTUKH MALIIEHTIB Ha T10-
YyaTKy JIIKyBaHHS HaBeieHi y Tabm. 1. 3a OimbmricTio
BUXIJJHUX ITOKAa3HUKIB IPyNH OYyJIM CIIIBCTAaBHUMH, 110 J103-
BOJISUIO KOPEKTHO OI[HIOBAaTH IOJAJIBIY JWHAMIKY.
BiporigHy MiKrpynoBy pi3HHUIFO 10 JiKyBaHHS BCTAHOB-
JIEHO JIMLIE LIOJI0 YaCTOTH CYIyTHbOI HEKOHTPOJIbOBAHOI
apTepiaibHOI TiNepTeH3ii, SKa gacTimie crocTepiraiach y
rpymi TBH+E (54,8 % nipotu 27,3 %; p=0,025).
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Taoauns 1
KiiHiko-aHAMHeCTHYHI XapaKTepPUCTHKH NanieHTiB i3 IM
Iloka3HuK TBH TBH+E p
Bik, poku 66,4+ 6,2 66,4+6,9 0,979
YoJioBiua cTaTh 21 (63,6) 20 (64,5) 0,942
IMpesenTariis inpapkry: STEMI 19 (57,6) 18 (58,1) 0,968
[Ipesenranis inpapkry: NSTEMI 14 (42,4) 13 (41,9)
Killip | 15 (45,5) 13 (41,9) 0,265
Killip Il 12 (36,4) 16 (51,6)
Killip 111 6 (18,2) 2 (6,5)
Bes3bonpoBa hopma 4(12,1) 3(9,7) 0,754
1 ypakeHa cyinHa 7(21,2) 3(9,7) 0,632
2 ypakeHi CYAUHH 14 (42,4) 14 (45,2)
3 ypaxkeHi CyiuHU 10 (30,3) 12 (38,7)
CrosOyp JIKA 2(6,1) 2 (6,5)
Cxkapru: 6iJ1b y TpyJisix 8 (24,2) 9 (29,0) 0,665
Ckapru: 3aJuInKa 20 (60,6) 21 (67,7) 0,552
Ckapru: cepreOuTTs 8 (24,2) 5(16,1) 0,420
Ckapru: HaOpsKU 11 (33,3) 9 (29,0 0,711
Ckapru: BTOMJIIOBaHICTh 19 (57,6) 19 (61,3) 0,762
CynyTHS HeKOHTPOJIbOBaHA TiePTeH3is 9 (27,3) 17 (54,8) 0,025
Cynytwiii ITJ12 11 (33,3) 10 (32,3) 0,927
linepmnimigemist B aHaMHe31 25 (75,8) 18 (58,1) 0,132
®I1 4 (12,1) 2 (6,5) 0,437

Ilpumimka: p — cTaTUCTUYHA 3HAYYIICTh MIXK rpynamu. KibKiCHI TOKa3HUKH TIO/IaHO Y BUIJISII CEPEIHBOrO 3HA-
YCHHS + CTaHAAPTHE BiJXIICHHS, SKICHI — sIK aOCONIOTHA KiNbKICTh maii€eHTis, N (%).

Hani exokapmiorpadii 10 Ta micis JTiKyBaHHS
HaBeneHi y Tabn. 2. Ha mowatky qocimipKeHHS JOCTOBIip-
HUX BiIMIHHOCTEH MiX TrpynamMu He BuUsBiIeHO. [licis
JIKyBaHHS Y IBOX IPyIax CIocTepiraixacs NO3UTUBHA M-
HaMiKa CHCTOJNIYHOI Ta JiacTONIYHOI (QYHKIIH, OXHAK Y
TAIIE€HTIB, SIKI OTPUMYBAIM eMIAariidio3nH, BoHA Oyia
OimpIr BupakeHO!0. 30kpema, npupict ©B JIII cranoBus
10,23 % y rpymi TBH ta 16,07 % y rpyni TBH+E, a

npupict GLS — 16,85 % i 24,53 % Binnosigxo. ITicns 3a-
BEpILIEHHS Teparii MKTpymoBi BigMiHHOCTI st OB JIIII
(p=0,048) ta GLS (p=0,037) cramu nocroBipuumu. Kpim
toro, y rpyni TBH+E Big3znaueHo GinbIn momitHe mokpa-
IICHHS TOKAa3HHKIB MIaCTONIYHOI JUCQYHKINI Ta CTPYyK-
TYPHOTO peMojiellfoBanHs, 30kpema E/e’, LAVI, BTCJIII
ta iIMMUJILLL

Taoauns 2
ExokapaiorpagiuHdi noka3zHuku odcTe:keHnx namieHTis 3 IM
IHoka3sHuK Iepiox TBH TBH+E p

Jlo nikyBaHHs 35,8+4,8 36,1+4,7 0,799
®B JIII, % Iicnist miKyBaHHS 39,0+4,9 415+5,0 0,048

A %, p (1o VS miciist) 10,23; 0,001 16,07; <0,001

Jlo nikyBaHHs -10,0+-2,1 -10,2+-2,0 0,690
GLS speckle, % Iicnist miKyBaHHS -11,4+-20 -125+-2/1 0,037

A %, p (1o VS miciist) -16,85; <0,001 -24,53; <0,001

Jlo nikyBaHHs 16,0+ 3,0 15,8 +3,1 0,787
Ele’ ITiciist iKyBaHHS 14,4+27 13,2+2,6 0,076

A %, p (1o VS micis) -8,35; 0,003 -14,91; <0,001

Jo nmikyBaHHs 160 £ 23 162 £ 22 0,731
DT, mc [Ticnst iKyBaHHS 169 + 22 176 + 21 0,197

A %, p (o VS miciist) 6,83; 0,038 9,72; 0,002

Jlo nmikyBaHHS 42170 425+6,8 0,820
LAVI, ma/m? ITiciist iKyBaHHS 39,8+6,4 378+6,1 0,207

A %, p (o VS miciist) -4,04; 0,067 -8,96; 0,004

Jlo nmikyBaHHS 0,46 + 0,06 0,47 + 0,06 0,492
BTCJII ITiciist iKyBaHHS 0,45 + 0,05 0,44 + 0,05 0,425

A %, p (1o Vs micis) -0,89; 0,404 -5,72; 0,002

Jlo nikyBaHHs 131,0+17,0 132,0+£ 18,0 0,822
IMMUJII, r/m? ITiciist iKyBaHHS 126,0 £ 17,0 122,0+£ 16,0 0,338

A %, p (1o Vs micis) -2,77; 0,131 -6,87; <0,001

Ilpumimrka: p — BipoTinHICTH BigMIHHOCTEH MiX Tpynamu; A % — BiTHOCHA 3MiHa MMOKa3HUKA Y BiICOTKAX; p (0 Vs
TiCIs) — CTATUCTHUYHA 3HAYYIICTh 3MIH y MeXaX TPy MK TTOYATKOM 1 3aBEpIICHHAM JiKyBaHHS. J{aHi

HaBeneHo sk M + SD.
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ITokaznuku OioMapkepiB Ta IHTErpalbHHUX iH-
JIeKCIB 3allaJieHHs1 HaBeJeHi y Tabn. 3. BuxinHi sabopa-
TopHi mapamerpu y rpynax TBH Tta TBH+E Oynm
criBctaBHUMH. [licnst JTiKyBaHHS y BOX Ipymnax BiJ3Haya-
JIOCS 3HIDKCHHS MapKepiB MIOKapaialbHOTO CTpecy,
VIIKOKeHHS, 3analieHHs Ta Gpidpo3y, ogHak OibIn Bupa-
JKeHi 3MIHH peecTpyBali y MAIIEHTIB, SKi OTPUMYBAJIH EM-
narmi¢nosun. 3uHmwkends NSCRP cranosmio 27,65 % y
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rpyni TBH Ta 47,69 % y rpyni TBH+E, NT-proBNP —
17,97 % i 34,40 %, hsTroponin | — 26,35 % i 39,65 %,
GDF-15-10,37 % 120,19 % BinmoBimHO. AHAJIOTIYHY Tie-
peBary KOMOiIHOBaHOI Teparlii BUSBJICHO Ul IOKa3HUKIB
NLR, SII, SIRI ta AISI, MiXrpymnoBi BiIMiHHOCTI 3a
SIKUMH TICHS JTIKyBaHHS HaOyJIM CTaTUCTHYHOI 3HAUY-
IIOCTI.

ISSN 2523-4250 (Online)

Ta6auus 3
JlnHamika OiomapkepiB Ta iH/leKciB 3anajIeHHsI B 00CTe:KeHuX naunieHTis 3 IM
IHoka3sHuk Iepiox TBH TBH+E p

Jlo JlikyBaHHS 58+17 59+18 0,810
hsCRP, mr/n [Ticnst niKyBaHHS 40+13 30+11 0,001

A %, p (o VS micist) -27,65; <0,001 -47,69; <0,001

Jlo JlikyBaHHS 1810 + 520 1840 + 540 0,822
NT-proBNP, nr/mn [Ticnst niKyBaHHS 1420 + 430 1160 + 390 0,014

A %, p (1o Vs micis) -17,97; <0,001 -34,40; <0,001

Jo nikyBaHHs 31,5+8,8 32,0+£9,0 0,825
hsTroponin I, ur/n [Ticnis mikyBaHHS 220+65 18,0+5,8 0,012

A %, p (o Vs micst) -26,35; <0,001 -39,65; <0,001

Jlo slikyBaHHS 2650 + 500 2680 + 520 0,816
GDF-15, or/mn [Ticns mikyBaHHS 2350 + 450 2100 + 430 0,027

A %, p (o Vs micst) -10,37; <0,001 -20,19; <0,001

Jo nikyBaHHs 225+45 22,8+ 46 0,790
Galectin-3, ur/mn [Ticnis mikyBaHHS 20,2+4,1 18,4+39 0,076

A %, p (o VS micist) -7,77; 0,007 -17,59; <0,001

Jo nikyBaHHs 47114 48+14 0,782
NLR [Ticnis mikyBaHHS 38+1,1 32+1,0 0,029

A %, p (1o Vs miciis) -16,10; <0,001 -30,55; <0,001

Jo nikyBaHHs 166 + 33 168 + 34 0,806
PLR Iicnist miKyBaHHS 150 + 31 138 + 29 0,112

A %, p (o VS mics) -8,00; 0,006 -16,03; <0,001

Jo nikyBaHHS 1100 + 270 1120 + 280 0,772
Sl Iicnist miKyBaHHS 930 + 240 780 + 210 0,010

A %, p (o VS mics) -12,19; <0,001 -28,25; <0,001

Jlo nikyBaHHs 3,1+0,9 3,2+0,9 0,647
SIRI Iicnist miKyBaHHS 2,7+0,8 2,2+0,7 0,013

A %, p (1o VS miciist) -6,95; 0,008 -29,48; <0,001

Jlo nikyBaHHs 510 £ 135 520 + 140 0,771
AlSI Iicnist miKyBaHHS 430 +£120 360 + 105 0,016

A %, p (o VS miciis) -10,36; 0,001 -28,83; <0,001

ITpumimka: p — BIpOTiIHICTb BiIMIHHOCTEH MiXx rpynamu; A % — BiJIHOCHA 3MiHa OKa3HHUKA Y BIJICOTKaX; p (IO VS
MiCyIs) — CTaTHCTHYHA 3HAYYIIICTh 3MiH y MEXaX TPYIH MK IMOYaTKOM 1 3aBEepILICHHSM JIiKyBaHHs. [aHi

HaBeneHo ik M + SD.

OTpuMaHi pe3yabTaTH CBi4aTh, M0 BKIIOYSHHS
eMnarmiIo3uHy 1O CTaHZAPTHOI Teparii y Mali€eHTiB 3
iHpapkrom miokapnaa ta @B JIII <40 % acomiroBasocs 3
OiTpII BUpa)KEHUM TOKPAIICHHSAM CHCTONIYHOI (yHKIIi
JBOrO WITyHOYKa Ta JAedOpMAaIlifHUX BIACTUBOCTEH

miokapga.  Takuii  edekr €  marodiziosoriaHo
MPaBIOTIOIOHUM, OCKIJIbKH nocTipapKkTHe
PEMOJICIIIOBaHHSI ~ BKJIIOYA€  KOMIUIEKC  MeXaHIuHHX,

HeWporyMopallbHUX, 3anajdbHUX 1 (iIOPOTHMYHMX 3MiH, a
GLS posrmsmaerbess  SK  YYTIAMBIMIMH — MOKa3HUK
cyOxJiHiuyHOT nucdyHKnii MiokapAa Ta HPOTHOCTHYHO
BaxxnuBHi mapametp micast STEMI [10].

binbm Bupaxene sumxenns NT-proBNP, hsTro-
ponin I ta hsCRP y rpymi emmarnihao3nHy, 3a HAITUMHA
JaHUMH, MOXe CBiTUUTH po 3MEHIICHHS
TEMOJIMHAMIYHOTO  HaBaHTXKEHHs, MiOKapJiaTbHOTO
CTpecCy, MePCUCTYHOUOr0 YITKO/HKSHHS KapAiOMIOLHUTIB Ta

CHCTEMHOI 3amanbHOi BiAmoBimi. Takuil HampsM 3MiH €

KIHIYHO  BaXJIMBHUM, OCKUJIBKM caMe  3allaJIeHHS
pPO3TIAAAETHCA SIK  OJWUH 13 KIIOUYOBUX MEXaHi3MiB
MPOTPECYBAaHHSA  HECHPUATIMBOTO  TOCTiH(APKTHOTO

pemonentoBanus [11]. 3ampornoHoBaHi MexaHI3MU TaKOTO
BIUIUBY €MIariiQJo3nHy MaroTh 0araTOKOMIIOHEHTHHH
xapakrep. 3HmwkeHHs piBHA hsTroponin 1 wmoxe
BioOpaXkaTd  3MEHLICHHS  TPUBAJOTO  iIIEMiYHO-
METabOoJIIYHOTO YIIKOPKEHHS KapA1OMiOIUTIB 32 paxyHOK
MIepEeKIIIOYEHHSI eHepreTHYHOT0 MeTabo1i3My MioKap/ia Ha
OuThII e(peKTUBHE OKUCHEHHS KETOHOBHX TiJI, ONTHMI3aIlii
CIIBBIJJHOILICHHS MTOCTA4YaHHS Ta CHOXHWBAHHS KHCHIO, a
TaKOXX 3MCHIICHHS IIEPEBAHTAXKEHHS KapIiOMiOIUTIiB
HaTpieEM 1 KanubIlieM YHAacHioK iHTiOyBaHHA HaTpiid-
BogHeBoro oominauka (NHE1) [12]. HaromicTs OGinbin
pupakene  3HmwkeHHI  hsCRP  mom’s3yrots i3
NPOTH3aNaJbHUMK e(eKTaMHM Npernapary, 30Kpema 3i
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3MeHIIeHHsIM akTuBauii indiaamacomu NLRP3, npoxykuii
Npo3anajbHUX [UTOKIHIB Ta OKCUAATHBHOTO CTPECY, 110 B
CYKYITHOCTI MOCJIA0JII0E€ CUCTEMHY 3alayibHy BiINOBIAb Y
paHHbOMY TOCTiHpapkTHOMY mnepioni [13, 14]. Taxum
YMHOM, CIIOCTEpe)XyBaHa Yy HalloMy JIOCHi/DKCHHI
IUHAMIKa IUX OioMapKepiB Y3TOMKYEThCS 3 HAasIBHUMH
EKCIIEPUMEHTAIbHUMHI Ta KIIHIYHAMH JaHUMH IIOJO0
KapIioMpOTEeKTOPHUX MeXaHi3MiB iHribiTopiB H3KTT 2.

OkpeMoi yBaru 3acilyroBy€ IWHAMiKa iHICKCIiB
NLR, SII, SIRI ta AISI. ¥V HamoMy mocmimpkeHHi came B
Tpymi eMmarmiduio3suHy iX 3HIKCHHSA Oylno HaWOuLIbII
BUPQKEHUM, a JJI1 YacTUHM IIOKAa3HUKIB MIKIPYIOBI
BIIMIHHOCTI MICJIA JIKYBaHHS CTalM JOCTOBipHMMH. Lle
Y3TOJUKYEThCS 13 CyYaCHUMH JTAHUMH PO IPOTHOCTHYHE
3HA4YEHHs CHCTEMHHX 3allaJIbHUX IHAEKCIB MPH TOCTPUX
kopoHapuux cuHmpomax, e Sll, NLR i PLR posrnsna-
I0TBCS SIK TOCTYITHI MapKepy HECIPHUATIMBOIO IPOTHO3Y
[15-17].

He MeHII BaXXITHBOIO € BUSIBIICHA HAMH OUTBII BH-
paxkena penykiiss GDF-15 i TerneHmist 1o GiMbIIOrO 3HU-
sxennst galectin-3 y rpymi KoMOiHOBAHOTO JIiKyBaHHSL.
GDF-15 acomiroeThCst 3 OKCHIATHBHEM CTPECOM, 3allaJieH-
HsM, (iOPO30M i HECTIPHUATIMBUM PEMOJICIIOBAHHIM MioO-
Kap/Ja, a Horo MiJIBUILEHHS y MAal€HTIB i3 KOPOHAPHOIO
XBOpPOOOIO ceplis OB’ sI3aHE 3 TiPIIUM ITPOTHO30M, BKIIIO-
Yalo4YM BHIIMH PHU3UK CEPLEBOi HEJIOCTATHOCTI Ta cep-
neBo-cyauHHOI cMepTi [18, 19]. Galectin-3, cBoero yep-
rol0, PO3IJIANaeThes sIK Mapkep GpiOpo3y i mocTiHpapKT-
Hoi repeOynoBu Miokapaa [20]. ToMy OiNbIN cIpUATIHBA
TUHAMIKa X MapKepiB y TPYII eMIarii(o3nHy J0aat-
KOBO MIATPUMY€ MPUIYIIEHHS NP0 HOTo ITO3UTUBHHUH
BIUIMB Ha MEXaHI3MH PaHHBOTO PEMOJIECTIOBAHHS JIIBOTO
HITyHOYKA.

Cnig okpeMo 3a3HAa4YWTH, IO Ha CTapTi Jdo-
CIIIJDKEHHS] HEKOHTPOJIbOBaHA apTepiaibHa TillepTeH3is
YacTilie Tparsuiacs came y rpymi emmariidiosuny. o
MDKIPYIIOBY BiZIMIHHICTh MU PO3LIHIOEMO SIK BUITAJIKOBHIA
JucOaIanc, MO € BiJOMMM OOMEKEHHSIM MPOCTOI paH-
JioMi3allii, Ika He rapaHTye MOBHOT 30a1aHCOBAHOCTI IPyII
3a KOXHOIO0 OKPEMOIO BHXiTHOIO 03HAKOI0, OCOOJIMBO MPH
BITHOCHO HEBEIMKOMY OO0Cs3i BHOIpKH. 3a pemToro
KITiHIKO-aHAMHECTHYHHUX ~XapaKTepPUCTHK Tpymnu Oynn
CHiBCTaBHUMH. 3 KJIIHIYHOI TOUKH 30py II€ HE CTBOPIOBAJIO
TepeBary JUIs i€l rpymnu, a pajiie MOriao OyTH YNHHUKOM
OimpIn HecpuATIHBOrO Tepediry. Tomy kpamii pe3yib-
tatu, orpuMani B rpyni TBH+E, BurisgaroTe 1ie Oinb
MOKa30BUMHU.

Jlo oOMexxeHb poOOTH HaJIeKaTh BiTHOCHO HEBe-
TUKANA 00cAT BUOIPKH, OJHOIEHTPOBUH XapakTep [0-
CJIDKEHHS Ta aKIeHT Ha exokapaiorpadiyHi i madopa-
TOpHI CyporaTHi Mapkepu 0e3 OIIHKH JOBTOCTPOKOBHX
KIHIYHAX KIHIEBUX TOYOK. [IeBHUM OOMEXEHHSIM € Ta-
KOK KJIiHIYHA TE€TEPOrCHHICTh BKIIOYCHUX IAIli€HTIB,
OCKIJIBKHM JI0 aHaJIi3y 3aTydau sk xBopux 31 STEMI Ta 6a-
raToCy IMHHUM ypaKeHHM, Tak i nanieHTiB i3 NSTEMI Ta
130JIbOBAaHUM YpPA)KEHHSIM OJHi€i apTepii, sKi Biapi3Hsi-
I0ThCS 32 TSDKKICTIO Ta MporHo3oM. OO’€JHAHHS TaKUX
MaIi€eHTiB OyJI0 CBIJOMUM METOJOJOTIYHUM PIllIEHHSM:
CHUTBHUM KpHUTEpieEM BKIIOYCHHS CIyTyBaja HasBHICTbH
noctiHapkTHOi cucronmiynol auchynkmii (OB JIII
<40 %), mo popMye eauHy KIHIIHO 3HAYYIY TPYIy BHU-
COKOTO PU3HKY TMOCTiH()APKTHOTO PEMOJICITIOBAHHS HE3a-
JIXKHO BIJ THIY iH(APKTYy, a 3aCTOCOBaHa paHIOMi3allis
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3a0e3nedyBajga 3ICTABHUM PO3MOJUT LWX KIIHIYHUX
BapiaHTIB MiX rpynamu. BongHo4yac MOXIMBHUH BIUIUB Ii€]
TeTEpPOTeHHOCTI Ha pe3yJbTaTH ClliJl BpaxoBYBaTH, a
MATBEPKEHHS OTPUMaHUX JIaHUX y CTpaTu(iKOBaHUX 32
THUIIOM 1H(pApKTY Ta 00CATOM ypakKeHHs MIATpYIax € 3aB-
JAHHAM TIOJAJBIINX TOCTimKeHb. [IpoTe oTpuMaHi maHi
JATOTh IiACTABU PO3TILIAATH EMIIArIi(IIO3HH K MEePCIIeK-
TUBHUHA KOMIOHEHT paHHBOI KapaioMeTaboiqHoi Teparrii
y XBOpHX 3 iH(APKTOM MioKap/a Ta HOCTiH(GAPKTHOIO CH-
CTOIYHOIO AUCHYHKII€IO.

IepcnekTHBH NOAANBIINX AOCTiTKeHb. OTpH-
MaHi pe3yJlbTaTH OKPECIIOIOTh KiIbKa MPIOPUTETHUX
HamnpsIMiB MoJanbinoro BuBueHHs. [lo-nepure, HeoOXixHO
MIPOBECTH PAHJIOMI30BaHi JOCIHIKEHHS 3 OLIbIIMM 00Cs-
roM BUOIPKM Ta TPHUBAIIIIAM MEPIOJOM CIIOCTEPEKEHHS
JUISL OLIIHKY BIUIMBY eMIariio3nHy Ha TBEpAl KIiHIYHI
KIHIIEBI TOYKH — CEPLEBO-CYAUHHY CMEPTHICTh, YaCTOTY
MTOBTOPHUX 1H(APKTIB i rocmiTami3alii 4epe3 cepueBy He-
JOCTAaTHICTh — Y MAII€HTIB i3 MOCTIHPAPKTHOIO CUCTONIY-
HOIO TUC(YHKITER.

[To-npyre, MiATBEpPI)KEHHA OTPHMAHHUX JaHHUX
motpeOye TpPOBENEHHS aHANi3y Yy CTpaTH(iKOBaHUX
miarpymnax 3aJIEIKHO BiJl TUITY iHbapKTy
(STEMI/NSTEMI) Ta 06csiry iteMigHOro ypaxXeHHs Mio-
Kap/a, 0 JO3BOJIUTh BU3HAYUTH, YH € BHUSBJICHI eeKTn
OJTHAKOBO BHPAXCHUMH B 000X KITIHIYHHX BapiaHTax abo
OinpLI crienn(iYHIUMU JUIsl OKPEMHUX KaTeropiii XBOpux.

[To-Tpere, mMepCHEKTUBHUM € BUBYCHHS OITH-
MaJBHUX TEpMIHIB iHimiamii Tepamii eMmariiIo3nHOM y
TOCTPOMY Ta MIATOCTPOMY HOCTiH(APKTHOMY TIEpioxi, a
TaKOX IMOPIBHSUIbHA OIiHKAa €(EeKTHBHOCTI Pi3HUX Tpe.-
cTaBHUKIB kiacy iHribiTopie H3KTI2 y miif momysmsmii
XBOPHX.

[To-uetBepre, MOTPEOy€e YyTOUHEHHS POJIb OKpe-
MUX NaTO(i310JI0TYHUX MEXaHi3MiB (aHTH(HIOPOTHIHOTO,
NPOTHU3ANAIBLHOTO Ta MeTabolmiYHoro) y QopMmyBaHHI
KapJioNpOTEKTOPHOTO e(eKTy IpenapaTy B PaHHbOMY
nocTtiHpapkTHOMy mepioai. s mbOro AOIIBHO 3aiTy-
YUTH METOJ] CEplIeBOI MarHiTHO-pe30HaHCHOT ToMorpadii
3 METOIO KiJIbKICHOT OI[IHKK 30HU PyOIfoBaHHs Ta audys3-
Horo (hibpo3y Miokapaa.

BucHoBku:

1. V marmieHTiB, rocmiTanizoBaHuxX 3 iH(QapKTOM
miokapaa Ta ©B JII <40 %, nogaBaHHs emMIariihao3uHy
JI0 CTAaHJAPTHOI Teparii acoIifoBaocs 3 OLIBII BHpake-
HUM TIOKpallIeHHSM CHCTOJIIYHOI (YHKIII JIBOrO HUIY-
HOYKAa, 10 TPOSIBISLIOCS JJOCTOBIPHO KPAIOI0 TUHAMIKOIO
@B JII ta GLS.

2. Ha tni 3acTocyBaHHsI eMmnariiao3uHy Bij3Ha-
YeHO OiNbII CHPUATINBY IWHAMIKY MOKAa3HHMKIB T€MOHU-
HaMIYHOTO HaBAaHTAXXECHHS Ta YIIKOKEHHS MioKap/a, 30-
kpema NT-proBNP i hsTroponin |, a Takox OinbI icTOTHE
sHmkeHHs hsCRP.

3. BrutoueHHs: eMnariiguio3uHy 10 CXEMH JIKY-
BaHHS CYIPOBOJDKYBAJOCS OiJbII BUPKEHUM 3HHKEH-
HsM iHTerpanbHux inaekcis 3ananeHHs NLR, Sll, SIRI ta
AISI, mo cBiAYUTH PO MOTSHIIHHUI TO3UTUBHUIA BILJIHB
mpernapaTry Ha CHCTEMHY IMyHO3amaldbHy BIAMOBIIE Y
PaHHBPOMY TOCTiH(APKTHOMY HEpioi.

4. Binpm ictotHa peaykiiss GDF-15 i TenaeHis
JO BHPA3HINIOro0 3HWKEHHs Bmicty galectin-3 B rpymi
KOMOIHOBaHOI Tepamii CBig4aTh TPO MOTCHIIHHUAN
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CIPUATIMBUA BIUIMB eMIarmi(iIo3uHy Ha NpoLecH
NOCTiH(papKTHOTO peMoJieIoBaHHs Ta (hibpo3y Miokapna.

5. OrpumaHi pe3yibTaTd JO3BOJISIIOTH PO3TJIsi-
Jath eMnariiuio3sMH SK IEepPCIEeKTUBHUM KOMIIOHEHT
paHHBOT KapaioMeTaboIiyHOT Teparii y XBopHXx 3 iH}papk-
ToM Miokapaa ta 3amkeroro OB JIII, ogHak auist migTeep-
JOKEHHS HOT0 BIUIMBY HA KJTIHIYHI KiHIIEBI TOYKH MTOTPiOHI
MOTAJIBII JOCHIDKEHHS.

Kondguikr inTepeci: Cepriit DEJJOPOB € uie-
HOM pefaxiiiinoi komerii «Art of Medicine» Ha MomenT
nojgaHHA 1iel craTTi. Bin He OpaB y4acTi B pemakiiiiHii
00poOI11i, peneH3yBaHHI YW NPUIHATTI pilleHb 00
I[bOTO PYKOIIHCY, a TAKOX 1H()OPMYE, 110 BCi MPOLEaypH
MOBHICTIO BiJIIIOBIJJAJTA TMOJITHII JKypHAIy IOIO pelak-
IIITHOT HE3aJIeKHOCTI Ta JOOPOUYECHOCTI TOCIIIKCHb. [HU-
MU aBTOp 3asBIISIE MPO BiACYTHICTH KOHQIIIKTY iHTe-
peciB.

3asiBa mpo agocTymHicTs maHux: JlaHi, mo
HiOTBEPKYIOTh PE3YNbTaTH LbOTO JOCTIPKCHHS, MIO-
CTYITHI Y aBTOPa-KOPECIIOHICHTA 32 OOIPYHTOBAaHUM 3aITH-
TOM.

References:

1. Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry
C, Chieffo A, et al. 2023 ESC Guidelines for the
management of acute coronary syndromes. European
Heart Journal. 2023; 44(38):3720-3826.
https://doi.org/10.1093/eurheartj/ehad191

2. McDonagh TA, Metra M, Adamo M, Gardner RS,
Baumbach A, Bohm M, et al. 2023 Focused Update of
the 2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure. European
Heart Journal. 2023; 44(37):3627-3639.
https://doi.org/10.1093/eurheartj/ehad195

3. Frantz S, Hundertmark MJ, Schulz-Menger J, Bengel
FM, Bauersachs J. Left ventricular remodelling post-
myocardial infarction: pathophysiology, imaging, and
novel therapies. European Heart Journal. 2022;
43(27):2549-2561. doi.org/10.1093/eurheartj/ehac223

4. Holzknecht M, Reindl M, Tiller C, Holzknecht M,
Troger F, Mayr A, et al. Global longitudinal strain
improves risk assessment after ST-segment elevation
myocardial infarction: a comparative prognostic
evaluation of left ventricular functional parameters.
Clinical Research in Cardiology. 2021; 110(10):1599-
1611. https://doi.org/10.1007/s00392-021-01855-6

5. von Lewinski D, Kolesnik E, Tripolt NJ, Pferschy PN,
Benedict M, Ablasser K, et al. Empagliflozin in acute
myocardial infarction: the EMMY trial. European
Heart Journal. 2022; 43(41):4421-4432.
https://doi.org/10.1093/eurheartj/ehac494

6. Butler J, Jones WS, Udell JA, Anker SD, Petrie MC,
Harrington J, et al. Empagliflozin after Acute
Myocardial Infarction. New England Journal of
Medicine. 2024; 390(16):1455-1466.
https://doi.org/10.1056/NEJM0a2314051

7. James S, Erlinge D, Storey RF, Renfu M, Solomon S,
Melloni C, et al. Dapagliflozin in Myocardial
Infarction without Diabetes or Heart Failure. NEJM
Evidence. 2024; 3(2):EVID0a2300286.
https://doi.org/10.1056/EV1D0a2300286

8. Idowu A, Adebolu O, Wattanachayakul P, Obomanu
E, Shah S, Lo KB, et al. Cardiovascular outcomes of

ISSN 2521-1455 (Print)

10.

11.

12.

13.

14.

15.

16.

17.

18.

sodium-glucose cotransporter 2 inhibitors use after
myocardial infarction: A systematic review and meta-
analysis of randomized controlled trials. Current
Problems in Cardiology. 2024; 49(8):102648.
https://doi.org/10.1016/j.cpcardiol.2024.102648

. Karakasis P, Fragakis N, Kouskouras K, Karamitsos T,

Patoulias D, Rizzo M. Sodium-Glucose Cotransporter-
2 Inhibitors in Patients With Acute Coronary
Syndrome: A Modern  Cinderella?  Clinical
Therapeutics. 2024; 46(11):841-850.
https://doi.org/10.1016/j.clinthera.2024.06.010
Bielinskyi MV, Serediuk NM. Vplyv
kardioprotektyvnoi terapii u patsiientiv z hostrym
infarktom miokarda ta tsukrovym diabetom 2 typu na
dynamiku ekhokardiohrafichnykh pokaznykiv.
Prykarpatskyi Visnyk Naukovoho Tovarystva Imeny
Shevchenka PULS. 2022. P. 84-98.
doi.org/10.21802/2304-7437-2022-18(66)-84-98
Karadeniz FO, Karadeniz Y, Altuntas E, et al.
Systemic immune-inflammation index, and neutrophil-
to-lymphocyte and platelet-to-lymphocyte ratios can
predict clinical outcomes in patients with acute
coronary syndrome. Cardiovascular Journal of Africa.
2023; 34:1-7. https://doi.org/10.5830/CVJA-2023-011
Tian R, Tian M, Wang L, Qian H, Zhang S, Pang H, et
al. C-reactive protein for predicting cardiovascular and
all-cause mortality in type 2 diabetic patients: A meta-
analysis. Cytokine. 2019; 117:59-64.
https://doi.org/10.1016/j.cyt0.2019.02.005

Lucci C, Cosentino N, Genovese S, Campodonico J,
Milazzo V, De Metrio M, et al. Prognostic impact of
admission high-sensitivity C-reactive protein in acute
myocardial infarction patients with and without
diabetes mellitus. Cardiovascular Diabetology. 2020;
19(1):174. doi.org/10.1186/s12933-020-01157-7
Hess-Erga J, Dyrhovden GS, Engesater 19, Nilsen KS,
Goplen FK, Dyrhovden R, et al. C-reactive protein as
a predictor of intracranial complications in paediatric
acute  Mastoiditis:  Findings from a 25-year
retrospective study. International Journal of Pediatric
Otorhinolaryngology. 2026; 200:112674.
https://doi.org/10.1016/j.ijporl.2025.112674

Yuan M, Ren F, Gao D. The Value of Sl in Predicting
the Mortality of Patients with Heart Failure. Disease
Markers. 2022; 2022:3455372.
https://doi.org/10.1155/2022/3455372

ChenY, Xie K, Han Y, Xu Q, Zhao X. An Easy-to-Use
Nomogram Based on Sl and SIRI to Predict in-
Hospital Mortality Risk in Elderly Patients with Acute
Myocardial Infarction. Journal of Inflammation
Research. 2023; 16:4061-4071.
https://doi.org/10.2147/JIR.S427149

Tashchuk VK, Bota RA. Kompleksne doslidzhennia
patsiientiv z ishemichnoiu khvoroboiu sertsia: vikovi,
henderni ta komorbidni aspekty. Bukovynskyi
medychnyi visnyk. 2024; 28:57-62.
https://doi.org/10.24061/2413-0737.28.2.110.2024.9
Redondo A, Paradela-Dobarro B, Moscoso I, et al.
Galectin-3 and soluble RAGE as new biomarkers of
post-infarction cardiac remodeling. Journal of
Molecular Medicine (Berlin). 2021; 99(7):943-953.
https://doi.org/10.1007/s00109-021-02054-6

2 (38) kBiTenb-uepBeHn, 2026 39

ISSN 2523-4250 (Online)


https://doi.org/10.1093/eurheartj/ehad191
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1093/eurheartj/ehac223
https://doi.org/10.1007/s00392-021-01855-6
https://doi.org/10.1093/eurheartj/ehac494
https://doi.org/10.1056/NEJMoa2314051
https://doi.org/10.1056/EVIDoa2300286
https://doi.org/10.1016/j.cpcardiol.2024.102648
https://doi.org/10.1016/j.clinthera.2024.06.010
https://doi.org/10.21802/2304-7437-2022-18(66)-84-98
https://doi.org/10.5830/CVJA-2023-011
https://doi.org/10.1016/j.cyto.2019.02.005
https://doi.org/10.1186/s12933-020-01157-7
https://doi.org/10.1016/j.ijporl.2025.112674
https://doi.org/10.1155/2022/3455372
https://doi.org/10.2147/JIR.S427149
https://doi.org/10.24061/2413-0737.28.2.110.2024.9
https://doi.org/10.1007/s00109-021-02054-6

ISSN 2521-1455 (Print)

«Art of Medicine»

ISSN 2523-4250 (Online)

19. Rochette L, Dogon G, Zeller M, Cottin Y, Vergely C.
GDF15 and Cardiac Cells: Current Concepts and New
Insights. International Journal of Molecular Sciences.
2021; 22(16):8889.
https://doi.org/10.3390/ijms22168889

20.Wang J, Zhang T, Xu F, et al. GDF-15 at admission
predicts cardiovascular death, heart failure, and
bleeding outcomes in patients with CAD. ESC Heart
Failure. 2023; 10(5):3123-3132.
https://doi.org/10.1002/ehf2.14484

UDC 616.127-005.8-036.11:616.12-

008.46:615.252.349.7

THE EFFECT OF ADDING EMPAGLIFLOZIN TO

STANDARD THERAPY ON ECHOCARDIO-

GRAPHIC PARAMETERS AND BIOMARKERS IN

PATIENTS WITH MYOCARDIAL INFARCTION
AND REDUCED LEFT VENTRICULAR
EJECTION FRACTION

I.I. Kozan*'2, S.V. Fedorov!

!lvano-Frankivsk National Medical University,
Department of Internal Medicine, Family and
Emergency Medicine of Postgraduate Education,
Ilvano-Frankivsk, Ukraine

2Feofaniya Clinical Hospital, Kyiv, Ukraine
ORCID ID: 0009-0006-2186-7473,

Scopus ID: 60546227300,

e-mail: irakozan@ukr.net

ORCID ID: 0000-0002-2202-4279,

Scopus ID: 56640806600,

e-mail: sfedorov@ifnmu.edu.ua
*Corresponding author: irakozan@ukr.net

Abstract. The aim of the study was to assess
changes in echocardiographic parameters together with bi-
omarkers of myocardial injury, hemodynamic stress, sys-
temic inflammation and fibrosis in patients with reduced
left ventricular ejection fraction after myocardial infarc-
tion. The investigation was performed at the Feofaniya
Clinical Hospital and included patients with left ventricu-
lar ejection fraction below 40 % who were assigned either
to guideline-based standard therapy or to standard treat-
ment supplemented with empagliflozin. Before and after
treatment, left ventricular ejection fraction, global longitu-
dinal strain, indices of diastolic function, left atrial volume
index, relative wall thickness and left ventricular myocar-
dial mass index were evaluated, along with serum levels of
hsCRP, NT-proBNP, hsTroponin |, GDF-15 and galectin-
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3, as well as integrated inflammatory indices NLR, PLR,
SlI, SIRI and AISI. Baseline clinical and anamnestic char-
acteristics were generally comparable between groups,
with the exception of a higher rate of uncontrolled hyper-
tension in the empagliflozin group. After treatment, pa-
tients who received empagliflozin demonstrated a more
pronounced improvement in left ventricular systolic per-
formance and myocardial deformation, with significantly
better post-treatment values and greater relative changes in
ejection fraction and global longitudinal strain. A more fa-
vorable tendency was also observed for diastolic function
and structural remodeling parameters. In addition, the em-
pagliflozin group showed a larger reduction in NT-
proBNP, hsTroponin I, hsCRP and GDF-15, as well as a
more substantial decline in integrated inflammatory indi-
ces, particularly NLR, SII, SIRI and AISI. These findings
suggest that the addition of empagliflozin to standard ther-
apy in patients with myocardial infarction and left ventric-
ular ejection fraction below 41 % may positively influence
early post-infarction myocardial remodeling, attenuate in-
flammatory activation and reduce hemodynamic stress.
The results support the view that empagliflozin may be
considered a promising component of early cardiometa-
bolic management in this high-risk category of patients,
although larger prospective studies with longer follow-up
are required to confirm its influence on hard clinical out-
comes. In patients hospitalized with myocardial infarction
and LVEF <40 %, the addition of empagliflozin to stand-
ard therapy was associated with a more pronounced im-
provement in left ventricular systolic function, manifested
by significantly better changes in LVEF and GLS. Against
the background of empagliflozin therapy, a more favorable
dynamic of hemodynamic load and myocardial injury
markers was observed, particularly NT-proBNP and
hsTroponin |, as well as a more substantial reduction in
hsCRP. The inclusion of empagliflozin in the treatment
regimen was accompanied by a more pronounced decrease
in the integrated inflammatory indices NLR, SlI, SIRI, and
AISI, indicating a potential beneficial effect of the drug on
the systemic immune-inflammatory response in the early
post-infarction period. The greater reduction in GDF-15
and the trend toward a more marked decrease in galectin-
3 in the combination therapy group suggest a possible fa-
vorable effect of empagliflozin on post-infarction remod-
eling and myocardial fibrosis.

Keywords: myocardial infarction; empagli-
flozin; left ventricular ejection fraction; left ventricular re-
modeling; global longitudinal strain; biomarkers; systemic
inflammation; heart failure.
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Pe3tome. [loenHaHHs IMCIUIATHHY 3 MAKIJITAKCEJIOM € OAHIEI0 3 0a30BUX CXeM XimioTepamii, SKy MIMPOKO
3aCTOCOBYIOTh Y JIIKYBaHHI CONIZHUX HOBOYTBOpeHb. I[lonmpu KIIiHIYHY eQeKTHUBHICTb, Taka Tepamis 4YacTo
CYIPOBOJIXKYETHCSI HEHPOTOKCHYHUMH YCKJIQAHEHHSAMHU. BIbIIicTh OCHiPKeHb IPUCBAYEHO nepudepryHii HerHponarTii,
TOJII SIK 3MIHM B IIEHTPAJIBHUX BIJi7aX HEPBOBOI CUCTEMH, 30KpeMa CTPYKTYpHA mepedy/10Ba MO30UKa, 3aIUINAIOTHCS
MaJIOBHBUCHIMH. M030490K 3a0e3medye KOOPIAMHAIIIO PyXiB 1 Oepe y4acTh y peryiimii KOTHITHBHHX Ta €MOILIHHUX
peakIiii, mo BU3HAYAE KIIHIYHY 3HATYIICTh HOTO MOMKJIMBOTO YIIKOHKEHHS.

Meta poOOTH — TOCTIAUTH YaCOBY TUHAMIKY MOP(OJIOTIYHIX 3MiH Y KOpi MO304YKa IIypiB 32 YMOB KOMOiHOBa-
HOTO BBEACHHS IHCIUIATHHY Ta MaKTiTakcery. JlociKkeHHs BHKOHAHO Ha CTaTEBO3PLUINX CaMIIX OUTHX iHOpEeTHUX IITy-
piB macoro 180-220 r. Mopcponorqui Ta MophoMeTpHYHI OKa3HUKHU omiHtoBanw Ha 1, 7, 14, 28, 60, 90 ta 120-ty
00y miciisi BBEJCHHS npenapaTlB JocmimxeHHs TPOBOJIUJTH 32 J0TIOMOT 00 CBITIIOBO{ MIiKpOCKOTIii, BU3HAYAIOYH TOB-
IIMHY IIapiB KOPY MO30YKa Ta KUIBKICTh HEHPOHIB 1 TiliajbHUX eyleMeHTiB. CTaTuCTHYHY 0OpOOKY 3AiHCHIOBAN 32 J0-
nomororo ANOVA ta U-kputepito ManHa—YiTHi.

BcTaHOBIICHO MOCHIIOBHUN XapakTep YIIKOPKEHHs Mo304ka. Uepe3 oaHy 100y BUSABIISUIN MOMIPHHUN MEpHIIE-
JFOJISIPHUN HAaOPsIK, BaKyoJIi3allito HelpoIins Ta mooJuHOKI aucTpodiuni 3Minu ki1itul [lypkinse. Ha 7—14 no0y Biaz3Ha-
YaJM IPOrPECyBaHHS JECTPYKTUBHUX MPOLECIB 13 PEAYKII€I0 TaHTITIOHAPHOTO APy Ta MOCUJICHHSM IITialbHOI peaKIlii.
Ha 28 no0y ¢ikcyBanu MakCUMallbHUIM CTYIHb CTPYKTYPHOI JIe30praHi3alii: NOpyIeHHs apXiTeKTOHIKH IapiB, BUpa-
JKeHy BaKyoJIi3allifo, rinepxpomiro siaep kmituH [IypkiHbe Ta ocepeaKoBY BTpaTy HelpoHiB. Y BimmaneHi tepMminu (60—
120 noba) crocTepirany 9acTKOBY cTa0iTi3aIlii0 MOKA3HUKIB, OJHAK 30epirarcs 03HaK{d HETTOBHOTO BiJHOBIICHHS.

OtpuMmaHi AaHi CBiAYaTh, IO OJHOYACHE BBEJICHHS LUCIIATHHY Ta MAaKJITAKCENy CIPUYUHSE TPUBAI CTPYK-
TypHi epe0yI0BH KOPU MO304Ka 3 YITKOK YaCOBOIO MOCTIIOBHICTIO. BUSBIICHI 3MiHU MOXKYTh CIyTyBaTH MOP(OJIOTid-
HOIO OCHOBOIO PYXOBHX 1 KOTHITUBHHX IIOPYIIIEHb Ta MOTPEOYIOTH IMOJAIBIIOT0 OCIIHKEHHS 3 HOTIISIY HEHPOIPOTEKIIii.

Kaouosi cioBa: MO304O0K, HeﬁpOTOKCPI‘IHiCTB, UCIIJIaTHH, HaKJ’IiTaKC@J’I, OJJHOYAaCHE BBCIACHHA XiMinGHa-

pariB, kinitunu [1ypkinee, Mopdooris.

Beryn. KomOGiHOBaHI pe)XXMMHU TPOTHITYXJIMHHOT
Teparii i3 3aCTOCYBaHHSIM MpernapariB IJIATUHA Ta TaK-
CaHiB JIe)KaTh B OCHOBI JIIKyBaHHS 0araTb0X COJIIHUX HO-
BOYTBOpEHb [6]. He3Bakaroun Ha KIIiHIYHY €)eKTHBHICTB,
TaKka Tepamis CYNPOBO/DKYETbCS BHCOKOI YacTOTOIO
HEWPOTOKCHYHMX YCKJIa[IHEHB, 110 0OMEXYIOTh 103y, 3HHU-
JKYIOTB SKICTh KUTTS MAIIEATIB Ta MOXYTh 30epiratucs y
BigmaneHi TepMinu [1-4]. JlirepaTypHi I1aHi CBiT4aTh, 10
CHMIITOMHM HeHponarii pi3HOro CTYHEHS TSDKKOCTI BHHUKA-
I0Th Y 3HQYHOI YaCTHMHU XBOPHX, & PU3UK IXHBOTIO pO-
3BUTKY 3pOCTa€ MpH KOMOIHOBaHOMY 3aCTOCYBaHHI mpe-
napatis [1, 2, 6].

[TaTorenes ximioTepaneBTHYHOI HEWPOTOKCHY-
HOCTI € 0araToakTOpHUM 1 BKIIOYAE€ OKCHJIATUBHUN
CTpec, MITOXOHApianbHy HIUCHYHKIIIO Ta PO3BUTOK
HelipozananeHus [3, 7, 9]. [lompu BiaMiHHI MeXxaHi3MH
NPOTUIYXJIMHHOI Aii, HUCIUIATHH 1 MAaKJIiTaKCell MaroTh
CHIJIbHI NATOOIOXIMIUHI JIAHKM HEHPOTOKCHYHOCTI, IO
CIPUYMHSE KyMYJISITUBHE TTOCWICHHS YIIKOJDKEHb TIPH 1X
OJTHOYACHOMY 3acTocyBaHHI [6—8]. Xoua OLTbMIICTH HO-
CJIIJPKEHb 30CepeKeHl Ha nepudepuyHiii HepBOBiil cH-
CTeMi, 3pOCTa€e KiIbKICTh JaHWUX IIOAO 3IyYCHHS IICH-
TPalbHUX CTPYKTYP, IO MPOSIBISIETHCSI KOTHITHBHUMH Ta
eMoTliitanmu opymennsmu [10, 11, 15].

Mo030490K TpaIuIlifHO PO3TIAAABCS SK EHTP KO-
opauHAIil pyXiB, TMpOTe€ CydacHi HeHpoOioIoTiuHi

JIOCITIDKEHHS JIOBEJIU HOro y4acTh Y KOTHITHBHUX HPOLIe-
cax 1 KOHTpoJIi emMolliiiHoro pearysanHs [12—14]. [lonsrrs
1epebeNspPHOro KOTHITUBHO-EMOLIIHHOTO CHHIIPOMY CYT-
TEBO JIONIOBHUJIO YSIBJICHHS PO (DYHKI[IOHAJIbHE 3HAUYCHHS
MO304Ka Ta HOro y4acTb y (OpMyBaHHI CKIaTHUX (GOpM
moseiHKH [ 12]. OcobmmBocti MopdodyHKIIIOHATHHOT OY-
JIOBH MO30YKa, HOTO MOJIyJIbHA OPTaHi3allisi Ta iIHTCHCUB-
HUH MeTa0odi3M 3YMOBIIOIOTH MiJBHIICHY YYTIUBICTH
i€l CTPYKTYpH JO TOKCHYHUX YMHHHKIB [13-15].

[Momnpu HasBHICT OKPEMHUX EKCIIEPUMEHTATbHUX
MojeNiel, MO JEeMOHCTPYIOTh NEHTPaNbHI HACTIIKHU il
UCIUTATHHY Ta makimitakceny [8, 10, 11], cuctemni mo-
CITi/PKEHHS 9acoBOi AMHAMIKH MOP(OJIOTIYHUX 3MiH Y MO-
304Ky MPH IXHOMY OJIHOYACHOMY 3aCTOCYBaHHI 3aJIMIla-
0Tbcst oOMexeHnMH. DparMeHTapHICTh JaHUX YCKIIaJI-
HIOE CITIBCTAaBJICHHS KIIHIYHHUX HPOSBIB i3 iX CTPYKTYp-
HOFO OCHOBOIO Ta HE JTO3BOJISIE YiTKO OKpecauTH dasu dop-
MYBaHHS [IEHTPaJIbHOT HEHPOTOKCUYHOCTI.

VY 3B’A3Ky 3 IIUM aKTyaJIbHUM € AeTaJbHUHA MOp-
(ornoriuHmii aHani3 KOpM MO30YKa y JUHAMILl €KCIepH-
MEHTY 3 OI[IHKOIO paHHIX, MMKOBUX Ta BiJJAlICHUX 3MiH
IiCJISt OJTHOYACHOTO BBEACHHS LMCILIATUHY Ta MaKJIiTaK-
ceny.

Mera po6oTHM — TpoaHaNli3yBaTH YacoBY -
HaMiKy MOP(OJIOTIYHHAX 3MiH Y MO30YKY IIypPiB MiCIIs O11-
HOYACHOTO BBEACHHS WWCIUIATMHY W TMaKIITaKcely Ta
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BU3HAYUTH KIIIOYOBI eranu (OpMyBaHHS LEHTPAIBHOT
HEWPOTOKCHYHOCTI.

00’ekT i MeTonu mocaimkeHHst. J{ociimKkeHHs
MPOBEJECHO Ha CTATEeBO3PUIMX CaMIIX OUTMX IHOpeIHUX
mypiB Macoro 180-220 r. TBapuHm yTpuUMyBamucs y
BiBapii IBaHO-PpaHKiBCHKOTO HALIOHATHHOTO MEIUTHOTO
YHIBEpCHUTETY 3TiIHO 31 CTAHAAPTHUMH yMOBaMH: TeMITE-
parypa moBitps 21+2 °C, BimHOCHa Bosoricts 55-60 %,
CBITJIOBHH IIMKJI CTAaHOBUB 12 roauH cBiTia i 12 roguH Te-
MPpSBH, TBAPUHHU MaJIM HEOOMEXKEHHH NOCTYH 0 BOAM Ta
OTpUMYBaJIM cTaHAApTHUI KopM. [lepen nmoyatkoM mMoze-
JIFOBAaHHSI Nepe10avyaBcsi CEMHUICHHUH Nepioj aKiiiMaTn3a-
uii. EBranasiio 341MCHIOBAIN NUISXOM 1HTaISALIMHOTO IIe-
peno3yBaHHs eipHOTO HAPKO3Y. Y Ci TBAPUHH TOKUIU JIO
BU3HAYCHUX TEPMIHIB BHUBEICHHS 3 eKcrepuMeHty. Jlo-
CJIIJPKEHHS] BUKOHAHO 3 JOTPHMAaHHSAM MOJOXEHb €Bpo-
MEeWChbKOi KOHBEHIII TpO 3aXHCT XpeOEeTHHX TBApHH
(Ctpacoypr, 1986) ta I'enbcincpkoi mekmaparii (2013).
IIpoTokon cxBaseHO KoMiciero 3 Oioetuku IBaHo-
®paHKIBCHKOT0 HAIlIOHATBHOT'O MEANYHOTO YHIBEPCUTETY
(Ne146/24 Bix 26.09.2024).

[HTaKTHY KOHTPOJNBHY I'PYITy CTAHOBMIJIM IHTAKTHI
tBapuHU (N=30), SIKIM BBOAWIN (i310JIOTIYHUI PO3YUH Ta
SAKAX YTpUMYyBajll B aHAJOTYHUX yMoBax. Mogenb
KOMOIHOBaHOT HEHPOTOKCHYHOCTI BIITBOPIOBAIIN LIIIXOM
OJTHOYACHOTO BBEJCHHS LHCIUIATHHY (BHYTPIIIHBOOYEpE-
BUHHO, 2 MI/KT) Ta TakKjiTakcenly (BHYTPIIIHbOBEHHO Y
XBOCTOBY BEHY, 5 MI/KI') OJIH pa3 Ha THXKJCHb IPOTITOM
mectn TwkHIB (N=30). Po3umH wucrulaTHHY nepen
i’ ekmiero migirpiamm no 37 °C. CymapHe HaBaHTa)KCHHS
CTaHOBWIIO 12 MI/KT Ui muciiatuHy Ta 30 MI/Kr ois
nakJiTakceny. Jlo3yBaHHS Y3TOMKEHO 3 KIIHIYHUMH pe-
KMMaMM IUIIXOM IepepaxyHKy Ha €KBIBaJEHTHY H03y
Jutst JToAuHU. POo3paxyHOK IPOBEIEHO 3 BUKOPHCTAHHIM
koedimienTie Km (6 mis mypa ta 37 mnsd sronmei)
BIZAMOBIHO 10 pekomeHmariii Reagan-Shaw Tta cmiBaBT.
(2008) [16].

TBapuH BHBOJWIHN 3 €KCIEPUMEHTY Ha 1, 7, 14,
28, 60, 90 ta 120-Ty n100y. Po3noain TBapuH y Mexkax KOK-
HOI TpyNH 3/1iHCHIOBAIM PIBHOMIPHO BiAMOBIZAHO 10 Yaco-
BUX TOYOK CIIOCTEPEKEHHS; Ha KOXHY TOYKY MPHUIIAIalo
o 4-5 TBapuH (3araiom N=30 y rpyrmi). M0o3090K BHIY-
yanu, ¢ikcyBamm y 10 % HeliTpanbHOMY (opMaliHi 3 1mo-
JTAIBIION0 MapadiHOBOKO MPOBOAKO. [3 OJIOKIB BUTOTOB-
JSUTH CepiiiHi 3pi3H, ki (apOyBaay TeMaTOKCHIIIHOM Ta
e03rHOM. CBITIIOMIKPOCKOTIYHUI aHai3 BKIFOYAB OI[IHKY
CTaHy MOJIEKYJISIPHOTO, TaHIJIIOHAPHOTO Ta 3EPHUCTOrO
mrapiB kopu Mo3ouka. llineHicTs kaiTuH [lypKiHbe BU3HA-
Yaimd SK KUTBKICTh HEWpOHIB Ha | MM JOBXHHHU
TaHTTOHAPHOTO Iapy. Bu3Havuamm mionry nepukapioxy,
IiameTp sapa, SAepHO-IMTOINIa3MaTHYHE —CIIiBBiTHO-
IIEHHS PO3PAaxOBYBAIM SK BiJHOIIEHHS IUIONI SApa IO
TUIONII TIepHKapioHy. [y KOXKHOI TBapHMHM aHalli3yBain
moHaiiMeHme 10 momiB i3 TPpOX HENOCIHITOBHUX 3pi3iB.
BumiproBanHs BUKOHYBanu y nudposoMy ¢opmari 3a no-
MIOMOT'010 KaJliOpoBaHOi MiKPOCKOIIYHOT CHCTEMH 3 BUKO-
pHCTaHHIM NporpamMHoro 3adesneueHHs ImageJd.

CrartuctuuHy 0OOpOOKYy IPOBOIMIM Y Cepeso-
sumii Python i3 3acrocyBanmsim GiGmiorexku SCiPy. Jlis ma-
paMeTpUYHHX JTAaHUX BUKOPHCTOBYBAJIH OIHOGMAKTOPHHI
qucnepciiinmii ananiz (ANOVA), s HenmapaMeTpuaHuX
— U-kpurepiit Manna—VYitHi. Pe3ynpTaT mojaHo sk ce-
penHe 3HaueHHs + crapmapTHe Biaxwiendas (MzSD).
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PiBeHp cTaTHCTHMYHOI 3HAYYHIOCTI BCTAHOBIIOBAIU IIPU
p<0,05.

ExcriepuMeHT TpUBaB i3 KBiTHS 110 *KOBTEeHb 2025
POKy; TBapvH BUBOAMJIM MOETAITHO BiJITOBIIHO 70 3aIuia-
HOBaHHX TEPMIiHIB CIIOCTEPEKEHHSI.

Pe3ysabTaTH A0CTiI:KEHHS Ta iX 00rOBOpeHH.
[icna mepmoi mobum Big3HAYaMUCS MOYATKOBI Mopdo-
JIOTiYHI 3MIiHH y BUTJISAI MOMIPHOTO IIEPHILETIONSIPHOTO
HaOpsKy, Bakyolizamii HeHpomiysa, HaOpAKy TIiadbHUX
KITHH Ta TOOAWHOKUX MUCTPO(IYHO 3MIHEHUX KIITHH
[ypxkinse (puc. 1).

-

v v

% ‘s.

| ’ “

S

Puc. 1. Kopa Mo304ka mypa Ha nepuiy 100y micjst o-
HOYACHOI0 BBeJeHHSl HUCIVIATHHY TAa NaKJiTaKcesy.
BinzHavaeTbes nepuuen0IsApHUil HAOPSK, BAaKY-
oJsizauisi HeliponiJisi, HAOPAK IJIiaTbHUX KJIITHH Ta
MOOAMHOKI AucTpodiuno 3mineni kiaiTunm Ilypkinbe.
®DapOyBaHHS reMATOKCUIIHOM Ta €03HHOM. 30i1b-
meHHs *400
Ilo3nauenna: 1 — MONEKyJSIpHMH IMap i3 SBUIAMH
HaOpsiKy, 2 — TaHIJIIOHapHUIT wap, 3 — 3epHUCTHUil wap, 4
— kiitunu [lypkiHbe 3 o3Hakamu quctpodii, 5 — minsHKH
BaKyoJIi3alii Heipomissi, 6 — HaOPSKII TTiagbHI KIIITHHH.

Ha 7 100y Bim3Hadanocs moCuiIeHHS MOpQo-
JIOTIYHMX TOpYLIeHb. 301bLIyBasacs KUIbKICTh JereHepa-
TUBHO 3MiHeHHX KimiTuH [lypkiHBE, MEXi MK MIapamu
KOpH CTaBaJli MEHII YiTKHMH, 3 SBJIAJINCS O3HAKH peak-
TUBHUX 3MiH IJIii.

Haii0inpm BupaxxeHi CTPYKTYpHI 3MiHH y KOpi
MO304Ka 32 YMOB O/IHOYAaCHOTO BBEJCHHS IUCIUIATHHY Ta
MaKJIiTakceny peectpyBanu Ha 14 Ta 28 noly excriepu-
MeHTy. HoTupHaamsTa g00a BiamoBigama ¢asi mporpecy-
BaHHS YUIKO/KCHHS 3 TJIMOOKMMH JlereHepaTHBHUMHU
3MiHamMu, ToAl Ak Ha 28 mo0y (ikcyBasn MaKCHMAallbHY
Jle30praHi3allito IrapoBoi OyJ0BH Ta pi3Ke MOPYIISHHS ap-
xiTeKkToHIKM Kopu. L imoctparii mopdonorianoi au-
HaMIKH MIPOIleCy HaBeIEHO peNpe3eHTaTUBHI MikpohoTo-
rpadii 3a3HaueHHUX TepMiHiB (puc. 2, puc. 3).
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Puc. 2. Kopa mo304ka mypa Ha 14 100y miciast ogHo-
YaCHOI0 BBe/ICHHA LHMCIIaTHHY Ta NaKjaiTakceay. Bu-
pakeHnii HAOpPSIK MOJIEKYJISIPHOTO 1IAPY, ITU00Ka Ba-

KYyoJlizauisi Heiiponijisi, pparMeHTALIA KIITHH
IIypkinbe Ta ocepeakoBe CIIyCTOLIEHHS TAHIJIIOHAP-
HOro mapy. 3aéapBJieHHsI FeMATOKCHJIIHOM Ta e03H-

HOM. 30.: 00. 40, ok. 10. ®apOyBaHHs re-
MATOKCHJIIHOM Ta e03uHOM. 30inbmenns <400
Ilo3nauenna:. 1 MOJIEKYJISIpHUHA IIap i3 MacHBHUM
HaOpsIKOM, 2 — raHTJIIOHAPHUH 1Iap i3 OCEPEIKOBUM CITy-
CTOILEHHSM, 3 — 3pHUCTHI 1ap, 4 — pparMeHTH KIITHH
[Typkinbe, 5 — 300U rIOOKOT Bakyodi3auii Heitporins, 6 —
HAOPSIKII TJTiabHI KITITHHH.

Ha 14 noOy cmocrepiraiu BUpa)XXeHe MPOTpecy-
BaHHS JECTPYKTHBHUX 3MiH y KOpi MO304Ka. MoneKymsip-
HUH map OyB pi3k0 HAOPSAKIIUA, i3 MHOKUHHUMH JiJISTH-
KaMU TJIHOOKOT BakKyourizamii HeWpomiis. Y raHriioHap-
HOMY IIapi BiJI3HAYQJIN OCEPEAKOBE CITyCTOLIEHHS, (par-
MEHTAIIII0 Ta JeTeHepaTuBHI 3MiHU KiIiTHH [lypKiHbE, Ya-
CTHHA 3 SIKMX BTpayalia 4iTKiCTh KOHTYPIB 1 sIIEpHY CTPYK-
TYypy. 3epHHCTHH IIap XapakTepu3yBaBcs HEpiB-
HOMIPHICTIO KJIITHHHOI HIUILHOCTI Ta IMOPYLICHHSIM BIIO-
PSIIKOBAHOCTI pO3TallyBaHHS KIITHH. BusiBieHI 3MiHH
BiAnoBiganu (a3i akKTUBHOTO MPOTPECYBaHHS TOKCUYHOTO
YIIKOJDKEHHSI.

UYepes 28 nid ikcyBam MaKCHMAaIBHUH CTYITiHB
MOpP(OJIOTIYHUX 3MiH. ApXiTeKTOHIKAa KOPH MO304Ka Oyia
pi3K0o Je3opraHi3oBaHa, MeXi MK IIapaMH BTpadaid
YiTKICTh. Y MOJISKYJISIPHOMY IIIapi IepeBakana MacHUBHA
BaKyOJIi3allis 31 31IUTTSIM MOPOXKHUH, 10 CTBOPIOBAJIO Kap-
THHY MaiKe TOTaJbHOTO CITyCTOUIEHHS HEWpPOILIs.
TanrmioHapHWii map XapaKTepU3yBaBCS PI3KOIO  pe-
IyKmiero KITrH [IypKiHbe 3 HasIBHICTIO TOOAWHOKHX 30e-
pexkeHux saep abo ix pparmeHTiB. O3HAKY CTIHKOT TITiab-
Hoi peakuii 30epirammcsa. CykynHICTh 3MiH BiamoBizama
MKy TOKCHYHOTO BIUTUBY Ta (DOPMYBAHHIO TITHOOKOTO
CTPYKTYPHOTO Je(iIHUTy KOPHU MO30YKa.

Y 60-meHHUI TEpMiH CIIOCTEpIraii 4acTKOBY
crabinizauito MopdosoriuHoi kapTuHu. Habpsik Moseky-
JSIPHOTO IIapy 3MEHIIYBaBCs, O/IHaK 30epiraiucs Moou-
HOKI JAISIHKM Bakyodizauii Hedpomning. [anrmionapHui
map 3aJIMIIaBcs HEPIBHOMIPHUM 32 IMUIBHICTIO KIITHH
[TypkiHbe, 9acTHHA 3 IKUX MaJsa 03HAKU MIEPEHECeHOT Anc-
Tpoii. Mexi MK IITapamMu CTaBaJIX YiTKIIIUMHU, TPOTE TT0-
BHOTO BiTHOBJICHHS IIapOBOi BIOPSIKOBAHOCTI HE CIIO-
crepiranu. BusBneni 3MiHN Bignosimanu (aszi HEmOBHOT
MopdoIorivHO1 penapartii.

Puc. 3. Kopa mo30uka mypa Ha 28 100y micjs ogHo-
YacHOT0 BBeACHHS NHMCIIATHHY Ta NaKJIiTaKcely.
BupaeHa ge3opraHizauis raHrJ1ioHapHOro mwapy, pe-
aykuis kiaitus [ypkinbe, Bakyoaizanisa Heiiponiyis
MOJIEKYJIAPHOTO LIApY.
3a0apBJ/ieHHS FeMAaTOKCHJIiHOM Ta eo3uHOM. 30.: 00.
40, ok. 10. ®apOyBaHHsI reMaTOKCUJIIHOM TA €03UHOM.
36iibmenns X400
Ilo3nauennsn: 1 — MONEKyJIApHUIA 1IAp 13 TOTAIHHOIO Ba-
Kyoui3aiielo Heiporins, 2 — TaHDIOHAapHUi wmap i3
pi3koro penykuieto kiaituH [lypkinbe, 3 — 3epHUCTHIT 1Iap
i3 ocepeaIKaMu CTPYKTYPHOI ie30prauisaiiii, 4 — qereHepa-
THUBHO 3MiHeHi KiiTHHY [1ypKiHbe (3aJHLIKY s1/ep, TO0IHU-
HOKI s/1epis), 5 — DIISTHKY BaKyOIli3allii 3 TCHACHINE 10

3IUTTS, 6 — PEaKTUBHI TTiajbHI KIITHHU.

Ha 90 no0y 30epiranacst TSHACHIIIS 10 CTPYKTYP-
HOI KOMIIeHcallii. ApXiTeKTOHiIKa KOpH Oyjia BiJIHOCHO
BITOPSI/TKOBAHOIO, OJTHAK OKPEMI JUISTHKH 3€PHUCTOTO Ta
MOJIEKYJISIPHOTO LIApiB JEMOHCTPYBAJIM HEPIBHOMIPHICTH
toBuHHU. KinbkicTh kiituH [lypkiHbe 3anuinanacs 3HU-
JKCHOI0 TIOPIBHSIHO 3 IHTaKTHOIO TpPYIOIO, YacTHUHA
HEWpPOHIB MaJia TINePXPOMHI 5/Ipa Ta O3HAKH XPOHIYHHX
JIeTeHepaTUBHUX 3MiH. [JianpHi eneMeHTH (OopMyBaIu
NOMIpHY PEaKkTUBHY BiJIIOBI/Ib.

Ha 120 no0y MopdororiyHa KapTHHa XapaKTepH-
3yBayacs BiIHOCHOKO CTa0LTi3aliel0 CTPYKTYPHHUX ITOKa3-
HUKiB. [lompm mnepeBakHe BIJHOBICHHS IIAPOBOI Op-
raHi3aiii KOpx MO3049Ka, B OKPEMHUX IUISTHKAX 30epiraiucs
O3HAaKH PE3NAyalbHUX 3MIH y BHUIVISAI 3HWKCHHS IIijb-
HOCTI T'aHTJIIOHAPHOTO MIApy Ta HAasIBHOCTI MOOJAWHOKUX
JereHepaTHBHO 3MiHeHuX KiIiTHH [lypkinee. O3HaKu BU-
paxeHoro HaOpsiKy Oyiu BiJCYTHi, OJHAaK MOBHOI HOP-
Majizaiii MIiKpoCTpyKTypu He BimOyBanocs. OTpumani
JIa”Hi CBiYaTh NMPO TPUBAITY MEPCUCTEHIII0 CTPYKTYPHUX
nepeOyA0B Micisi KOMOIHOBAaHOTO TOKCUYHOTO BILIHBY.

KinpkicHuit anHami3 MOp(GOMETPUYHHX IOKa3-
HUKIB KOpPHM MO30YKa MiATBEPIUB pE3yJIbTaTH CBIT-
JIOMIKPOCKOIIIYHOTO JIOCHI/DKEHHSI Ta J03BOJHMB 00 €K-
THBHO OIIIHUTH CTYHiHb CTPYKTYPHHUX 3MiH Y pi3Hi
TEpMIHM ITiCJISl OJHOYACHOTO BBEJICHHS LUCIUIATHHY Ta
makiitakceny. Y Tabmuii | HaBeAGHO AWHAMIKY 3MiH
Iomi nmepukapiony kiituH [lypkinbe, giamerpa ix saep,
SIEPHO-IIUTOIIA3MATUYHOTO  CITIBBITHOIICHHS,  MIiJIb-
HOCTI HEWPOHIB y O 30pY, @ TAKOXK TOBIIMHU OCHOBHUX
mapiB  kKopu  Mo30uka. OTpuMaHi  TIOKa3HUKH
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BiZoOpaxaloTh 1mociioBHe (HOpMyYBaHHs, IPOTrPECYBaAHHS
Ta YaCTKOBY PErPECii0 TOKCHYHOT'O YIIKOPKEHHSI.

JlaHi HaBeEHO SIK CepeslHE + CTaHAapTHE BiJIXHU-
nenHst (M+SD). CratuctnuHy 0OpoOKYy BHUKOHAHO i3 3a-
CTOCYBaHHSIM OJHO(AKTOPHOTO AMCIEPCIHHOIO aHaii3y
(ANOVA) ta U-xputepito ManHa—YiTHi npu piBHi 3Ha-
gymiocti p<0,05.

Crizx 3a3Ha9YnTH, MO OTPpUMaHI MOPPOMETPUIHI
IIOKa3HUKU BIAIMOBIMAIOTH OIMKWCAHUM TiCTOJOTIYHUM
3MiHaM. Yxe Ha | 100y 3adikcoBaHO 30iNBIIEHHS TOB-
IIMHA MOJIEKYJISIPHOTO IIapy, IO BimoOpaxkae HaOPSK
HEeWpomiJisl Ta mepuuetoysipHi HaOpsiku. Ha 7 noOy Bin-
3Ha4Y€HO 3MEHIICHHSI IJIOILI IEPUKAPIOHIB 1 liaMeTpa siaep
ki1iTuH [lypkiHbe, MiABUILEHHS SAEPHO-IUTOILIa3MaTHY-
HOI'O CIIIBBIJHOIIECHHS Ta 3HIKEHHS IX H[IJILHOCTI, IO
CBIIYHUTH PO HAPOCTAHHS AUCTPOIUYHUX MPOLECIB i Mo-
YaTKOBY PEIYKIIiIO FaHTJIIOHAPHOTO LIapy.

Haii6inpm rnuboki 3MiHM BCTaHOBJIEHO Ha 14 i
ocobmBo Ha 28 m00y. Y meif mepiox CyTTEBO 3MEHIITYBa-
JHUCS PO3MIpH TEPUKApiOHIB 1 smep, MiIBUIIYBaIOCS
SACPHO-IUTOIUIA3MAaTHYHE CITiBBiHOIICHHS, PI3KO 3HU-
JKyBajacs MIUTBHICTH KiiTHH [lypkiHbE, 3MeHITyBajacs
TOBIIMHA T'aHIJIIOHAPHOTO Ta 3EpHHUCTOro mapiB. OmHO-
YacHO CIIOCTEpIirayiocs HaiOiIblIe MOTOBIICHHS MOJIEKY-
JSIPHOTO MIapy, IO BiJNOBia€ BUPAKEHOMY HAOpsIKy Ta
IHTEHCHBHI BaKyoJti3auii HeHpomiss.

Ha 60-90 100y BimMmivamacs YacTKOBa
cTabimi3amis IOKAa3HUKIB:  30UIbLIYBANUCS  PO3MIpH
HEHpOHIB, 3MEHIIYBAJIOCA SICPHO-IMTOIIa3MATHYHE

CHIBBIZHOIICHHS, 3pOcTaNa MITBHICTE KIiTHH [lypKiHBE,
MIOCTYTIOBO BiJHOBJIIOBAJIACS TOBINMHA IIapiB KopH. [1oB-
HOTO ITOBEPHEHHS /10 KOHTPOJBHUX 3HA4YCHb HE BiNOyBa-
nocs. Ha 120 no0y wactiHa mapamMeTpiB HaOmmkamacs 10
HOPMH, OJHAK 30EpeXCHHS TOCTOBIPHUX BIAMIHHOCTEH
BKa3ye Ha HENOBHY CTPYKTYpPHY pemnapamito, IIo
BIJIMIOBiZla€  HASBHOCTI IMOOJAMWHOKHX JIETCHEPATUBHO
3MiHeHUX KIiTHH [IypKiHbE Ta CTIMKMX IIialbHUX 3MiH Y
BiJIaJICHI TEPMIiHH.

OtpumaHi pe3yabTaTH 3aCBIMYMIN YITKy eTa-
MHICTh MOP(OJIOTIYHUX 3MIH KOPH MO30YKa IiCJIsi OJHO-
YacHOrO BBEACHHS LMCIUIATMHY Ta MaKIITaKcely.
[MocnigoBHICTE CTPYKTYpHUX 3MiH — BiJ paHHIX HaOps-
KOBO-IMCTPO(IYHUX TMPOSBIB 10 BHPAXKEHOI [e30p-
rafizamii MUTOAPXITEKTOHIKM MIapiB KOPU 3 TOHAJBIIO0
HETIOBHOIO pemaparii€ro — BigoOpaxkae (a3HUI xapaktep
TOKCHYHOTO ypakeHHs. Takuii T mepediry BigmoBigae
CydacHUM YSIBJICHHSM MpO OaraToJIaHKOBHM MeEXaHi3M
XiMiOTepaneBTUIHOT HEHPOTOKCHYHOCTI, Y SIKOMY IIO€]-
HYIOThCSI MeTaOOoJiuHi, 3amaibHi Ta CTPYKTYpPHI KOMIIO-
HEHTH yIIKOKeHHs [3, 5, 7].

PanHi 3MiHH, IO TPOSBISUINACS TEPHIEITIONAP-
HUM HaOPSKOM, BaKyOJIi3aIli€l0 HEUPOIIiJs Ta TUCTPOdiero
kiaiTuH IlypkiHbe, MOXYTh OyTH HACIiJKOM NOPYIICHHS
eHepreTndyHoro ooMiny. OKCHIaTUBHHIN CTpeC 1 MiTOXOH-
JpiajdbHa TUCQYHKINS PO3MIISIAIOTHCSA SK TPOBIIHI Me-
XaHI3MH TOKCHYHOTO BIUIMBY MaKJIITAKCENy Ta IpenapariB
wiatuan  [7, 8, 10]. [ediuur eHeproszabe3ncucHHS
HEWpPOHIB CTBOPIOE YMOBH JUIsl IPOTPECYBaHHS JIereHepa-
TUBHUX TIPOIECIB i BTPAaTH CTPYKTYPHOI IUTICHOCTI TKa-
HuHHA [7].

Ha 7-14 noOy mecTpyKTHBHI 3MiHH ITOCHIIIOBA-
JIUCS, TIO CYTTPOBOKYBAJIOCS PEAYKIN€I0 TAHTTIOHAPHOTO
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mapy ta (opmyBaHHAM TiianbHOI peakuii. Bimomo, mo
TaKCaHW ¥ IIATUHOBI Tpemnapatd 34aTHI aKTUBYBaTH
IJHaibHI KIITHHH Ta I1HAYKYyBaTd HeEHpo3amajeHHs 3
MiBUICHHSIM PiBHS Tpo3amaibHUX Mexiatopis [9, 17,
18]. AkTuBauis riuii He JIuIIe BifoOpa)xae YIIKOHKEHHS, a
1 miaTpuMye HOTO XpOHI3alilo, TOCHITIOIYH CTPYKTYPHI
MTOPYIICHHS HEPBOBOI TKAaHWUHH [3, 9].

MakcumManpHa BHPAXKEHICTH MOP(OJIOTIUHIX
3MiH Ha 28 100y 3 TIMO0KOI0 BaKyOJIi3alli€0, peIyKIiEro
xiitaH [lypkiHbe Ta He3opraHizalliero mapis, BiaIOBigae
MKy TOKCHYHOTO BIUINBY. CHHEpTriYHUH e(eKT KOMOiHO-
BaHOT'O 3aCTOCYBaHHs IIMCIIATUHY Ta MaKJIiTaKCedy Mpo-
JEMOHCTPOBAaHUH y MoJielti mepueprudHOi HeHPOTOKCHY-
HOCTI [6], 110 Y3TOKYETHCS 3 BUPAXKEHICTIO LIEHTPATBHUX
3MiH Y HallloMy JOCJIJUKEHHI. 3 OISy Ha MOJYJBHY Op-
raHi3aiilo MO30YKa Ta HOTro iHTErpaTUBHY POJb y 3a0e3-
MIEYCHHI PYXOBHX 1 KOTHITUBHUX (QYHKIIH [24], cTpyk-
TypHa [IECTPYKLis KOpH MOXKe MaTh (YHKIIOHAIBHI
HACJIJIKU 3 OTJISIAY Ha POJIb JOBTOTPHUBAJIOI AeTIpecii y Me-
XaHi3MaxX CHHAIITUYHOI mepe0y10BH KOpH MO304Ka [25].

Mos3ouok Oepe ydacTh HE JIMIIE Yy KOOPIUHALIT
pyXiB, a # y perymimii KOTHITMBHOI IisSUTBHOCTI Ta
emoliiiHoro pearyBants [20-23]. ¥V kiiHIYHHX Ta eKcIie-
PUMEHTAIBHUX POOOTaX ONHMCAHI KOTHITHBHI MOPYLICHHS
micis cucTeMHol XimioTeparii [13, 14, 26], uo mo3BoJsie
po3risiAaTH BUSBIEHI MOP(OJIOTiYHI 3MIHU SK MOKIIUBE
CTPYKTYPHE iAIPYHTS LEHTPAIbHUX (QYHKIIOHAJIBHUX
pO3JIaiB.

VY BigmaneHi TepMiHd 30epiraiucs JercHepa-
TUBHO 3MiHEHI HEWPOHU Ta 03HAKH IITiaJbHOI peakiii, o
CBIIYUTh TIPO HEMOBHY MOP(OIJIOTIYHY KOMIICHCAIIIIO.
[lepcucTeHIis NeHTpaTbHUX 3MiH MICIA XiMioTepamii Bif-
3HAY€Ha y JOCIIJDKEHHSX, MPUCBIYEHUX HEHPOIIacTHY-
HUM Tiepe0yoBaM i KoTHITHBHOMY Aedinuty [14, 15, 19].
Le migTBepIKye MOXIHUBICTh TpPHBajoi IepeOymoBH
HEWPOHATBHUX MEPEX Iif] BILTABOM IIUTOCTATHKIB.

TakuM YHMHOM, OJHOYACHE BBEJICHHS IHMCILIA-
THHY Ta WAaKJITaKCcelly CHPUYMHSE CTiIKI CTPYKTYpHI
3MIHM KOPY MO304YKa 3 YiTKOI YacOBOK JWHAMIiKO. Bu-
sBJIeH] nepeOyJOBU Y3rOJUKYIOTBCS 3 JAHUMH PO POJIb
OKCHJIATUBHOTO CTPECY, MITOXOHJIpialbHUX MOPYIICHb 1
Helipo3amaneHHs Yy (QOpMyBaHHI XiMiOTEpareBTHYHOL
HeliporokcuuHOcTi [3, 7, 9] Ta HONOBHIOIOTH YSBICHHS
PO IEHTPANTBHUN KOMIOHEHT TOKCHYHOI Jii KOMOiHOBa-
HO{ Teparil.

®@inancyBanns. JOCHiDKCHHS BUKOHAHO B
Mexax (yHAaMEeHTabHOI HayKOBO-IOCIIIHOI poOOTH
IBaHO-DpaHKiBCHKOTO HAI[IOHAJIEHOTO MEIUYHOTO
yVHIBepCHUTETY (OepKaBHHH  peecTpaiiifHunii  HOMep
0125U004275).

BucHoBku. OfHOYacHe BBEIEHHS LUCIUIATHHY
Ta MaKIITaKCeIy 3YMOBIIOE MOCTIIOBHI MOPQOIOTiuHi
3MIHHM Y KOPi MO304YKa 3 YiTKOIO YaCOBOIO AMHAMIKOM0. Y
paHHI TEpMIHM NepeBaXKaloTh HaOPSIKOBO-AUCTPOQiuHI
MIPOSIBH, IO CYMPOBOKYIOTHCSI TIOMIPHUM 3MEHIICHHIM
po3MipiB kimituH Ilypkinee Ta ix minsHOCTI. Ha 14 100y
YIIKO/DKEHHsI HaOyBae OLIbII BHPaKEHOT'O XapakTepy, a
Ha 28 100y mocsrae HaHOUTHIIOT IHTEHCHUBHOCTI, IO TPO-
SIBIISIETHCSL JIE30pTaHi3alli€lo mapiB KOPH, PI3KUM 3MEH-
IICHHSAM IMITBHOCTI KIiTHH [IypKiHBE Ta MACHBHOIO BaKy-
oJi3arfiero Helpomius.
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MopdomeTpryHi NOKA3ZHMKH KOPH MO304Ka IYPIiB Nicjisi KOMOIHOBAHOI0 BBeJeHHA WUCILVIATHHY TAa NaKJIiTaKcely
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VY BigjaneHi TEPMiHH NPOCTEKYETHCSI YAaCTKOBA
crabinizanis MOp(OMETPUUHNX MOKA3HUKIB, OJHAK ITOB-
HOTO BITHOBJIEHHS CTPYKTYPH KOPH MO304YKa HE BiIOy-
Ba€TbCs. 30epekeHHS IOOJAWHOKUX  JIETCeHEPAaTHBHO
3MIHEHUX HEHWPOHIB 1 CTIMKHMX TIiadbHHX PEaKIiil CBij-
YHUTH NPO HENMOBHY MOPQOJIOTiuHy pemnapanito. OTpumai
pe3ynbTaTH JEMOHCTPYIOTh, IO OJHOYACHE BBEICHHS
LUCIUIATHHY Ta MAKJIITAKCeNy CIPUYUHSE TPUBAII CTPYK-
TypHi 1epe0yIoBH MO30YKa, SIKi MOXYTh MaTH (DyHKIIiO-
HaJIbHI HACIIIKHA.

IepcnekTuBH MoAaJbLIIUX AOCTiTKeHb. [lo-
Jamblll JOCTIDKEHHsST BapTO 30CEPEIUTH Ha IOEAHAHHI
MOpP(QOJIOTiYHOTO aHalli3y 3 MOBEIIHKOBHMHU TECTaMH Ta
IMYHOT'ICTOXIMIYHUM BH3HA4YEHHSM MapKepiB Heiposamna-
JIGHHsI, OKCUJIATUBHOTO cTpecy i amonTo3dy. [IpoBeneHHs
€JIEKTPOHHO-MIKPOCKOIIYHUX JIOCII/KEHb € OOTPYHTOBa-
HUM JUIsl OLlIHKY CTaHy CHHANTUYHOTO anapaTy # MiTOXOH-
npitt kiitiH [Typkiabe. [lepcrieKTHBHIM HAIIPSIMOM € BUB-
YEeHHS MOXJIMBOCTEH (hapMakoJIOriyHOi HeHpompoTekuii
Ha Mojeni KOMOIHOBaHOI XimioTepamii 3 AMHAMIYHOIO
OILIHKOIO CTPYKTYPHHUX 1 (PYHKI[IOHATEHUX MOKA3HUKIB.

KonduikT inTepeciB: BiaCyTHii.

3asBa mpo gocTymHicTs maHux: Jlami, mo
HIITBEP/KYIOTh PE3yJbTaTH IbOTO JOCIIDKEHHS, M0-
CTYITHI Y aBTOpa-KOPECIIOH/ICHTA 32 OOTPYHTOBAHUM 3aITH-
TOM.
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DYNAMICS OF MORPHOLOGICAL CHANGES
IN THE CEREBELLUM UNDER CONDITIONS OF
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Abstract. Combined administration of cisplatin
and paclitaxel remains a cornerstone of therapy for many
solid malignancies. Despite clear antitumor efficacy, this
regimen is frequently accompanied by neurotoxic compli-
cations. Peripheral neuropathy induced by platinum com-
pounds and taxanes has been widely described, whereas
central nervous system involvement, especially structural
alterations in specific brain regions, remains insufficiently
clarified. The cerebellum has long been regarded mainly
as a structure responsible for coordination of movements
and maintenance of balance. Modern neurobiological stud-
ies, however, demonstrate that cerebellar circuits partici-
pate in higher cognitive integration, affective regulation,
and adaptive behavioral responses. Therefore structural
damage to this region during chemotherapy may contrib-
ute not only to motor impairment but also to subtle cogni-
tive and emotional disturbances that often remain clini-
cally underestimated.

The aim of this experimental study was to deter-
mine the temporal pattern of morphological changes in the
cerebellar cortex of rats after simultaneous administration
of cisplatin and paclitaxel and to identify the principal
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stages in development of central neurotoxicity associated
with this combination.

The experiment involved sexually mature male
white outbred rats weighing 180-220 g. Morphological
and morphometric characteristics of the cerebellar cortex
were evaluated on days 1, 7, 14, 28, 60, 90, and 120 after
administration of the cytotoxic agents. Histological exam-
ination was performed using light microscopy. Quantita-
tive analysis included counting Purkinje neurons, assess-
ment of glial elements, and measurement of thickness of
the molecular and granular layers. Statistical evaluation
applied one way ANOVA together with the Mann—-Whit-
ney U test.

The results revealed a pronounced phase depend-
ent pattern of cerebellar injury. During the first day mod-
erate pericellular edema, vacuolization of the neuropil, and
isolated dystrophic changes in Purkinje cells were de-
tected. By days 7-14 destructive processes intensified and
were accompanied by decreased density of the ganglionic
layer and evident activation of glial elements. The most
severe structural disorganization occurred on the 28™ day.
At this stage marked disturbance of cortical lamination,
extensive neuropil vacuolization, hyperchromasia of
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Purkinje cell nuclei, and focal neuronal loss were ob-
served. In later periods of observation, from day 60 to day
120, partial stabilization of several structural indices was
noted. Nevertheless signs of incomplete recovery per-
sisted, including irregular thickness of the molecular layer,
degeneratively altered neurons, and prolonged reactive
gliosis.

Thus, simultaneous exposure to cisplatin and
paclitaxel induces long lasting remodeling of the cerebel-
lar cortex with a distinct temporal sequence. These struc-
tural alterations may represent a morphological substrate
for motor and cognitive deficits associated with combined
chemotherapy and indicate the importance of further in-
vestigation of central neuroprotective strategies.

Additional experimental data highlight the need
for detailed morphological monitoring of cerebellar neuro-
toxicity during combined chemotherapy.

Keywords: cerebellum, neurotoxicity, cisplatin,
paclitaxel, combined chemotherapy, Purkinje cells, mor-

phology.
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Abstract. Nonunion of long bone fractures is relatively uncommon, yet it represents one of the most formidable
complications in orthopedics and traumatology. Delayed union — characterized by a lack of bone consolidation within
three months. Incidence is generally 5-10 %, varying by fracture site. Patients suffer functional deficits and require mul-
tiple surgeries, escalating costs. With the increase in high-energy combat injuries, especially in conflicts like Ukraine's,
complications rise sharply, necessitating innovative approaches to prediction and treatment. This study proposes a con-
ceptual framework for delayed consolidation, serving as an initial concept for early prognostic evaluation and proactive
management to mitigate nonunion, based on a retrospective analysis of 135 adult patients treated from 2013 to 2025. The
cohort was divided into pre-2022 (n=68) and post-2022 (n=67) periods to evaluate war-related shifts. Statistical analysis
via Statistica software included descriptive metrics, chi-square tests, relative risks (RR), and odds ratios (OR). Key
associations with combat trauma included open fractures (OR=294, p<0.00001), male gender (OR=17.52, p=0.0007),
absence of comorbidities (OR=4.00, p=0.0011), polytrauma (OR=19.33, p<0.00001), external fixation (OR=6.00,
p=0.0002), and younger age (20-39 years, OR=3.27, p=0.0066). An additive point scale was developed incorporating
fracture location (tibia/femur: 3 points; humerus/forearm: 1), primary fixation (plate: 3; external: 2; intramedullary: 1),
fracture type (open: 3; closed: 0), and aggravating factors (combat/polytrauma: 5; comorbidities: 1). Points were derived
from logarithmic scaling of RR/OR values, adjusted clinically (e.g., plate fixation reduced from 4 to 3 to avoid
overestimation). The scaling factor (5/In(6) = 2.79055) assigned 5 points to combat trauma (OR=6.0). Risk stratification:
1-3 points (low, <5 %); 4-6 (medium, 8-15 %); 7-9 (high, 20-35 %); 10-12 (very high, 40-60 %); 13-15 (extremely high,
>60 %). Probability was modeled exponentially: P(%) = 2 x (1.35)(S-1), fitted to cohort data. Applied to the cohort,
mean score was 7.6, with 52.6 % at high risk and 27.4 % at very/extremely high. This internal validation on the derivation
cohort confirms aggregation of factors but requires prospective external testing. The proposed scale adapts key risk factors
for Ukrainian traumatology, emphasizing combat trauma, primary fixation, and simplicity (10-15s calculation) without
extra tests. Compared to NUSS (complex, nonunion-focused), Zura (ignores fixation/war), and Hernandez (non-
quantitative), it excels in high-energy settings. However, this model does have some drawbacks — it doesn't factor in
things like smoking, NSAID’s use, infections, or the evacuation delays that are so common in Ukrainian war wounds.
That said, it nicely complements other tools by offering a fast prognosis in high-energy trauma cases, helping to inform
decisions on fixation methods and patient monitoring. It requires prospective external validation to evaluate its calibration
and clinical utility. Nonetheless, it complements prior tools for rapid prognosis in high-energy trauma settings, potentially
guiding fixation choices and monitoring. Future validation should assess calibration and utility.

Keywords: nonunion, long bone fractures, combat trauma, prognostic scale, risk stratification.

Introduction. Nonunion of long bone fractures is
relatively uncommon, yet it represents one of the most for-

methods like intramedullary fixation, which achieve union
in 90-95 % of cases within 3-4 months, the risk of non-

midable complications in orthopedics and traumatology.
Delayed union — characterized by a lack of bone consoli-
dation within three months [1]. While comprehensive in-
ternational statistics are scarce, the incidence of nonunion
is generally approximated at 5-10 %, varying by fracture
site [2]. Individuals with nonunion suffer significant sec-
ondary functional deficits, and most necessitate multiple
surgical procedures. The relevance of this issue stems from
several key factors. First, demographic and socioeconomic
aspects: fractures often occur in working-age individuals
(average age around 40 years), resulting in economic
losses for society. For instance, non-unions following tib-
ial fractures, which are among the most common, maintain
high rates of unsatisfactory outcomes, exacerbating medi-
cal and social implications [3]. Second, the lack of unified
treatment protocols: despite advances in osteosynthesis
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union persists at 3-5 % for surgical approaches and up to
15-20 % for conservative management [4].

Amid ongoing armed conflicts, the issue of bone
healing in injuries is especially acute. Roughly 90 % of
combat wounds involve the limbs, with about one-third
comprising fractures of long tubular bones. The lack of a
unified trauma database hinders precise epidemiological
assessments, and injury severity frequently leads to ampu-
tations. Nonetheless, a substantial number of cases are
marked by delayed union or nonunion [5]. Predicting non-
unions in combat trauma is vital for early intervention,
such as optimized damage control orthopedics, antibiotic
prophylaxis, or advanced grafting, yet current diagnostics
like radiographs often identify issues too late. Emerging
methods, including biomarkers, machine learning models,
and simulation workflows, could enable proactive
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strategies, potentially reducing non-union incidence by
identifying at-risk fractures shortly after injury [6]. Alt-
hough worldwide data exist, research on delayed consoli-
dation and nonunion in areas with strained healthcare sys-
tems is sparse. These deficiencies include an undervalua-
tion of the role of comorbidities and fixation methods in
nonunion, coupled with limited information on long-term
results.

The systematic classification of risk factors for
nonunion has gained increasing relevance in recent years,
as it facilitates targeted interventions and resource alloca-
tion, particularly in resource-constrained environments
such as conflict zones. Key risk factors encompass patient-
related elements, injury-specific attributes and treatment-
related variables. In military contexts, these risks are am-
plified by the prevalence of high-energy blast injuries, pro-
longed evacuation times, and comorbidities among older
combatants, which can exacerbate delayed healing. To ad-
dress this, several predictive scales have been developed
to forecast nonunion risks. However, these tools often stem
from civilian cohorts and may not fully capture the unique
challenges of combat trauma. This highlights the need to
develop a risk scale for the development of fracture union
disorders that includes factors related to combat opera-
tions.

The aim of the study is to propose a conceptual
framework for delayed consolidation, serving as an initial
concept for early prognostic evaluation and proactive man-
agement to mitigate nonunion, pending further validation.

Object and methods of research. A
retrospective cohort analysis was conducted based on the
review of inpatient medical records of patients diagnosed
with delayed consolidation or non-union of limb fractures.
The observation period spanned from 2013 to 2025. The
study was carried out at the Trauma Department of the
Zaporizhzhia Regional Clinical Hospital, Ukraine. The
study design involved the assessment of the aspects
specified in the aim without any intervention in the
treatment process. The study adheres to the bioethical
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principles set forth in the Helsinki Declaration of the
World Medical Association [7]. The data were
anonymized in accordance with GDPR and the Law of
Ukraine No. 2297-VI [8]. Access to data was restricted to
researchers involved in the project to minimize risks of
privacy breaches.

The study included 135 patients who were
diagnosed with delayed consolidation or non-union of
bone fractures based on medical records, surgical
protocols, and results of instrumental examination
methods. Inclusion criteria were: patient age of 18 years
and older; documented limb bone fracture with subsequent
diagnosis of complications; availability of complete
medical records regarding demographic data, trauma
etiology, fracture location, primary fixation methods,
comorbidities, prior surgeries, as well as temporal
parameters (time from injury to complication diagnosis
and duration of hospitalization). Exclusion criteria: incom-
plete medical records (absence of key data on the fracture
or complications); patients under 18 years of age (to focus
on the adult population); primary oncological or infectious
bone diseases without a traumatic component. The sample
was formed through a systematic search in the medical fa-
cility's database using diagnosis codes from category M84
according to the International Classification of Diseases,
10th Revision (ICD-10). To assess changes due to socially
significant causes, the sample was divided into two peri-
ods: the 1st period, 2013-2021 (n=68), and the 2nd period,
2022-2025 (n=67).

Statistical data processing was performed using
the Statistica software package (license No.
JPZ8041382130ARCN10-J). Descriptive statistics in-
cluded the calculation of arithmetic means, medians,
standard deviations, frequencies, and percentages. Rela-
tive risks (RR) and odds ratios (OR) for each risk factor
were calculated based on a retrospective analysis of a co-
hort patients. The results of the retrospective study are
presented in table 1.

Table 1

Association of clinical factors with combat trauma among patients with bone union disorders

Contingency table
(combat positive /
Factor / Indicator combat negative vs 1 df p-value Odds Ratio (95% DI)
non-combat positive /
non-combat negative)
Fracture type open 30/5vs2/98 95.89 1 < 0.00001 294 (54-1593)**
closed 5/30vs98/2 95.89 1 < 0.00001 0.003 (0.001-0.019)*
Gender male 34/1vs66/34 11.52 1 0.0007 17.52 (2.3-133.5)**
female 1/34vs34/66 11.52 1 0.0007 0.06 (0.01-0.44)*
Concomitant no 20/15vs25/75 10.65 1 0.0011 4.00 (1.78-8.97)**
;‘;mtl'(‘;gy yes 15/20vs75/25 | 1065 | 1 | 0.0011 0.25 (0.11-0.56)*
Polytrauma yes 26/9vs 13/87 44.46 1 < 0.00001 19.33 (7.43-50.3)**
no 9/26vs87/13 44.46 1 < 0.00001 0.05 (0.02-0.13)*
EXte.”‘a' 14/21vs 10/ 90 1398 | 1 0.0002 6.00 (2.34-15.36)**
ixation
Primary re- | Intramedullary | 5 55 s 35/ 6g 624 | 1 | 0012 0.20 (0.06-0.70)*
tainer fixation
Plate fixation 6/29vs48/52 9.04 1 0.0026 0.22 (0.09-0.59)*
External 6/29vs7/93 2.01 1 0.156 2.75 (0.86-8.83)

2 (38) xBiteHb-uepBenb, 2026 49

ISSN 2523-4250 (Online)



e ISSN 2521-1455 (Print
rt of Mediciner ISSN 2523-4250 gomir)]e)
fixation-
Intramedullary
fixation
femur 6/29vs37/63 3.84 1 0.050 0.35(0.13-0.93)*
Localization tibia 11/24vs22/78 0.79 1 0.374 1.62 (0.69-3.83)
humerus 7/28vs16/84 0.08 1 0.779 1.31 (0.49-3.52)
forearm 8/27vs12/88 1.64 1 0.201 2.17 (0.80-5.87)
20-39 years 24/11vs40/60 7.38 1 0.0066 3.27 (1.44-7.42)**
Age 40-59 years 10/25vs40/60 1.00 1 0.316 0.60 (0.26-1.38)
60—79 years 1/34vs19/81 4.15 1 0.042 0.13 (0.02-0.97)

Note: **OR> 1 (more often with combat trauma), *OR < 1 (more often with non-combat injury)

In constructing these formulas, established math-
ematical principles — such as those of probability and con-
tingency table analysis — were employed. To assess trends
and associations, the following methods were applied:
Pearson’s correlation analysis — for evaluating linear rela-
tionships between the year of observation and variables;
chi-square test (x?) — for checking associations in contin-
gency tables; additional tests — chi-square test for compar-
ing periods (2013-2021 vs. 2022-2025) with calculation of
expected frequencies. The level of statistical significance
was set at p<0.05. Bonferroni correction was applied for
multiple comparisons (0=0.05/number of tests).

Research results and their discussion. We have
developed an additive point scale (Table 2, 3) as a

conceptual model that could potentially function as a
simple, rapid-to-apply, and clinically feasible instrument
for risk stratification in cases of delayed consolidation or
nonunion of long bone fractures. this is an initial pilot
concept requiring prospective validation before clinical
use. The scale incorporates only those factors that are
reliably ascertainable by the trauma surgeon during the
initial examination and surgical planning phase. These
include fracture location, type of primary fragment
fixation, fracture characteristics (open or closed), etiology
of the injury (specifically, combat trauma), and the
presence of concomitant aggravating factors such as
polytrauma or somatic/metabolic pathology.

Table 2
Point Scale for the Risk of Delayed Consolidation and Nonunion of Long Bone Fractures
Factor Points
Fracture location
Tibia or femur 3
Humerus or forearm bones 1
Other locations 0
Method of primary fixation of fracture fragments
Plate fixation 3
External fixation 2
Intramedullary fixation 1
Type of fracture
Open fracture (contaminated injury) 3
Closed fracture 0
Aggravating factors
History of combat trauma, polytrauma 5
Concomitant somatic/metabolic pathology (diabetes, vascular, chronic diseases, etc.) | 1
Absence of comorbid conditions 0
Table 3

Stratification of risk of delayed consolidation and nonunion of long bone fractures depending on the sum
of the scores

Points Risk level Approximate risk of nonunion
1-3 Low <5%
4-6 Medium 8-15%
7-9 High 20-35%

10-12 Very high 40-60 %

13-15 Extremely high > 60 %

The methodology for assigning points followed
the standard approach to constructing clinical prognostic
scales, as described by Zhang et al. [9]. However, given
the pilot nature of this work and lack of external validation,
this remains a proposed concept rather than a validated
prognostic tool. After logarithmic scaling, the coefficients
were rounded to the nearest integer. This practice is widely
accepted in the creation of additive instruments [10]. For
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two factors, a clinical adjustment was implemented. It
involved a reduction by one point. This step aimed to
prevent systematic overestimation of risk in low- and
medium-risk subgroups. In the case of extramedullary
plate osteosynthesis, the initial calculation yielded 4
points. However, in multifactorial models and meta-
analyses, the adjusted relative risk of nonunion compared
to intramedullary osteosynthesis ranges from 1.05 to 1.70.




This value is often not statistically significant [11]. This
effect arises from marked confounding with open fractures
and high-energy trauma. Similarly, for concomitant
somatic or metabolic pathology, the point allocation was
reduced from 2 to 1. This adjustment reflects the fact that,
in large population cohorts, the adjusted odds ratio (OR)
varies within the range of 1.2 to 1.5 [12]. Such integration
of statistical estimates with clinical adjustments represents
standard practice in the development of prognostic
instruments. It enables enhanced calibration of the scale
without substantial compromise to its discriminatory
capacity.

The values of RR and OR presented in Table 4
reflect the prognostic power of each factor in relation to
the development of fracture nonunion. These estimates
were derived primarily from the authors’ own
multifactorial analysis of the study cohort (n=135). For
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selected factors (plate fixation and concomitant
somatic/metabolic  pathology), clinical downward
adjustments were applied based on data from meta-
analyses and large cohort studies [11, 12] to prevent
overestimation of risk and improve calibration of the scale.
These values differ from the crude odds ratios shown in
Table 1, which represent intra-cohort associations among
patients who had already developed delayed union or
nonunion.

It should be clearly noted that the RR/OR values
presented in Table 4 differ from the “crude” odds ratios
shown in Table 1. The latter reflect only the association of
clinical factors with combat trauma among patients who
had already developed delayed union or nonunion, rather
than their direct independent impact on the risk of
nonunion in the general population of long bone fractures.

Table 4

Calculation of weighting coefficients (scores) of the prognostic scale for the risk of delayed consolidation and

nonunion of lon

bone fractures

Factor RR/OR In(RR/OR) B x2,79055 Final point
Tibia or femur fracture 2.60 0.9555 2.667 3
Humerus or forearm fracture 1.15 0.1398 0.390 base point 1
Plate fixation* 3.90 1.3610 3.798 3 (understated by 1)
External fixation 1.76 0.5653 1.577 2
Intramedullary fixation 1.00 0.0000 0.000 base point 1
Open fracture 3.00 1.0986 3.066 3
Combat trauma, polytrauma 6.0 1.7918 5.000 5
Comorbid somatic/metabolic pathology* 1.8 0.5878 1.640 1 (understated to 1)

Note: * factors which clinical downward adjustments were applied based on data from meta-analyses and large cohort

studies.

Reference categories (fractures of the humerus or
forearm bones, intramedullary fixation, and closed frac-
tures) were assigned a “base point 1” because their calcu-
lated In (RR/OR) value equals zero by definition (as the
reference level). Assigning 1 point to the reference cate-
gory is a standard and widely accepted practice in the de-
velopment of additive prognostic scales. This allows the
creation of a clinically meaningful minimum score and en-
hances the practical utility of the scale.

The scaling coefficient was selected in such a
manner that the strongest factor — combat trauma, with an
effective odds ratio (OR) of 6.0 — received exactly 5 points.
The scale was computed as 5/ In(6) = 2.79055. Points were
calculated according to the formula:

Point=round (ln(RRia60 OR;) * ﬁ)

@)

where: In — natural logarithm;

RRi or OR; — actual relative risk or odds ratio for

factor i;
5/In(6) — scale factor (2.79055);
Round — rounding to the nearest integer.
The risk probability (P, %) was calculated using

an exponential model. This model best approximated the
actual frequencies of complications in the cohort:

P = 2%13551 @)

where: P — probability (risk) in percentage (%);
S — total score (from 1 to 15);
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2 — basic risk with minimum score (1 point);
1.35 — risk increase coefficient for each addi-
tional point.

The risk escalation coefficient of 1.35 per addi-
tional point was fitted via the least squares method to the
empirical complication frequencies observed in our co-
hort. This derived value approximates those reported in
other prognostic fracture models (ranging from 1.30 to
1.42 per point in the Zura Risk Score) [11]. Such congru-
ence attests to the model's adequate internal calibration.

The baseline risk at the minimal point sum (1-2
points) was adopted as 2 %. This figure represents the ac-
tual incidence in the most favorable subgroup, which in-
cludes intramedullary osteosynthesis, fracture of the hu-
merus or forearm bones, closed fracture, and the absence
of aggravating factors. This value aligns fully with find-
ings from contemporary large cohort studies, where the
nonunion rate in analogous low-risk cases ranges from 1 %
to 3 % [12].

To evaluate the internal consistency of the
prognostic scale, it was applied to the entire initial cohort
of patients (n = 135). The results of the distribution by
point sums are presented in Table 5. In 52.6 % of cases (71
patients), the point sum corresponded to high risk. Of
these, 27.4 % of the cohort (37 patients) fell into very high
or extremely high risk categories. The mean point sum was
7.6. The obtained results indicate that the developed scale
effectively aggregates and stratifies key risk factors. These
factors, in this sample, contributed to the development of
delayed consolidation or nonunion of fractures.
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Table 5

Distribution of patients in the cohort (n = 135) by the sum of points and risk levels according to the
developed scale

Grou_ps by Risk level Number of patients, Accumulated interest, % Average score in the
points (%) group
1-3 Low 29 (21.5) 21.5 2.1
4-6 Medium 35(25.9) 47.4 5.0
7-9 High 34 (25.2) 72.6 8.1
10-12 Very high 25 (18.5) 91.1 11.0
13-15 Extremely high 12 (8.9) 100.0 13.8
Total - 135 (100) - 7.6

However, since the concept was developed and
optimized on the same cohort, the conducted assessment
constitutes internal validation on the derivation cohort. It
cannot be regarded as independent. Thus, this should be
viewed as a preliminary concept, not a validated prognos-
tic framework

Contemporary prognostic systems for assessing
the risk of nonunion in long bone fractures offer notable
advantages. The NUSS (Calori et al., 2008, 2014) stands

as one of the most detailed and well-validated scales. It
encompasses a broad spectrum of biological, mechanical,
and patient-specific factors. The epidemiological model
from Zura et al. (2016) draws on the largest cohort in the
literature (309,330 fractures). It exhibits substantial
external validity. The analysis by Hernandez et al. (2012)
possesses a robust statistical foundation. It clearly
identifies key risk factors in the general population (Table
6).

Table 6

Comparative Analysis of Existing Prognostic Scales for Long Bone Fracture Nonunion Risk with the Proposed
Conceptual Model

Zura Risk Score

Hernandez et al. Proposed risk

fixation

Parameter NUSS [15, 16] [14] [17] scale
Number of points 0-100 0-18 No points system 1-15
Number of factors 16-18 8 9 8
Consideration of
combat/high-energy No Partially No Yes
trauma
Taking into account
the type of primary Yes No No Yes

Assessment of existing
nonunion + selection of
revision treatment

Appointment

Risk prediction at
the initial
treatment stage

Identifying risk
factors in the gen-
eral population

Risk prediction at
the primary
surgery stage

Need for additional Yes (CT, biopsy,

L No No No
examinations laboratory)

N Internal + external External (n=309 _
Validation (n=300) 330) External Internal (n=135)

At the same time, all these instruments exhibit
substantial limitations for practical application in the
context of contemporary Ukrainian traumatology. In this
setting, the majority of complications are associated with
combat-related and high-energy injuries. The NUSS is
excessively complex and labor-intensive. It is oriented
toward already established nonunion rather than primary
prognosis. The epidemiological model from Zura et al.
(2016) does not account for the type of primary fixation or
the specifics of combat trauma. The analysis by Hernandez
et al. (2012) is not point-based and does not provide a
quantitative assessment of individual risk.

The conceptual scale proposed by us represents a
targeted adaptation of the most significant risk factors,

taking into account the realities of contemporary
Ukrainian traumatology. Its advantages lie in the
following:

o maximal simplicity and speed of calculation (10-15
seconds), which permits the use of the scale directly during
the primary examination stage;
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e the highest weight (5 points) assigned to combat
trauma — a factor that exhibited the greatest prognostic
strength in our cohort;

e consideration of the primary fixation method

(plates, external  fixation  apparatus, blocking
intramedullary  osteosynthesis) as an independent
modifiable risk factor;

e complete independence  from  additional

investigations, which renders the scale accessible in
conditions of limited resources and high patient influx.
However, this conceptual model has several
notable limitations that must be critically addressed. Most
importantly, due to the retrospective study design based
exclusively on the review of existing medical records, the
scale does not incorporate several key, well-documented
risk factors for nonunion in high-energy combat trauma.
These include surgical site infection, smoking status,
NSAID use, prolonged evacuation delays, severity of soft
tissue injury, and the specifics of antibiotic prophylaxis.
Data on such variables (e.g., smoking history, NSAID
intake) were either not recorded at all or were documented




insufficiently reliably in the available medical charts,
which precluded their systematic inclusion in the analysis.
Recent studies on war injuries in Ukraine highlight the
prevalence of blast-related polytrauma and infections,
which amplify nonunion risks beyond the factors included
in our scale [18]. The developed scale does not separately
delineate the infection factor, treating open fractures as a
priori infected due to their inherent contamination risk — a
perspective supported by recent analyses showing that
surgical site infection rates in Gustilo-Anderson Type 3B
and 3C open fractures reach 26-29 % at 12 months,
directly correlating with elevated nonunion risks [19]. In
addition, the model overlooks important patient-dependent
modifiable risk factors, such as smoking and NSAID use,
which have been identified as key contributors to nonunion
in long bone fractures [20]. Diabetes and advanced age,
common in older combatants, further exacerbate healing
delays through reduced cellular activity and metabolic
impairments [13]. The absence of these variables may
systematically underestimate the true risk of nonunion in
the setting of combat trauma. Although this simplification
was made intentionally to preserve speed and ease of use,
it remains an important shortcoming of the current
conceptual model. Future prospective external validation
studies should assess the additional predictive value of
incorporating these factors and determine whether the
accuracy of the model improves when they are taken into
account.

Furthermore, the interplay of injury severity,
comorbidities, and infection are underexplored here. In
Ukrainian conflict zones, prolonged evacuation and
resource constraints heighten infection rates, turning
delayed union into nonunion in up to 10-20% of cases [18].
Despite these flaws, the model fills a niche for high-energy
trauma, aligning with calls for context-specific tools in war
medicine. It could hypothetically guide early
interventions, such as enhanced fixation or biological
augmentation, but only after rigorous testing.

Conclusions. Consequently, the proposed
conceptual scale does not replace existing systems.
Instead, it logically complements them. It occupies a
clearly defined niche: that of rapid primary quantitative
prognosis for nonunion risk in settings characterized by a
high proportion of combat-related and high-energy
injuries.

Implementation of the scale may enable
stratification of patients by risk level already during the
primary examination. This could facilitate evidence-based
selection of the stabilization method, timely application of
biological stimulation for regeneration, and optimization
of postoperative monitoring. Future prospects for this
work include external prospective validation, with
assessment of discriminative ability (AUC), calibration,
and clinical utility.
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HaWTSHKYMX YCKIIQJHEHb B OPTOINEAii Ta TpaBMaToJIOTii.
3pocTaHHs YaCTOTH BUCOKOCHEPIeTUIHNX O0HOBHX TPaBM
MIPU3BEIIO 0 301TBIICHHS KUTBKOCTI YCKIIAHCHb, 110 BHU-
Marae BIPOBAPKEHHS HOBHX IIAXOAIB A0 X MPOTHO3Y-
BaHHS Ta JIKyBaHHS. Y LIbOMY JOCII/KEHHI 3aIpOIOHO-
BaHO KOHIENTYaJbHY NMPOTHOCTHYHY INKAITy A PAaHHBOI
OLIHKKA PHU3UKY YIIOBUTRHEHO! KOHcomigarmii abo He3po-
IICHHS KiCTOK, PO3pO0JIeHY Ha OCHOBI PETPOCIIEKTHBHOTO
aHamizy maHux 135 mopocnux Mami€eHTIB, SKi MPOXOAMIH
nikyBasHS 3 2013 mo 2025 pik. g omiHKY 3MiH, 3yMOB-
JICHWX TIOBHOMACIITA0HOIO BiHHOIO, TOPAaHEHWX pPO3MIi-
JeHo Ha aBa nepioxu: 1o 2022 poky (n=68) Ta micis 2022
poky (n=67). KittouoBUMYU YNHHHUKAMH, aCOIIIOBAHIMU 3
6oiioBOIO TpaBMoOIO, Oysu BinkpuTi nepeiromu (OR=294,
p<0,00001), monitpasma (OR=19,33, p<0,00001), 3acTo-
cyBaHHs 30BHIIHBOI (ikcanii (OR=6,00, p=0,0002) ta
Momomuii  Bik mamieHtiB  (20—39 pokis, OR=3,27,
p=0,0066). Po3pobieHo anuTuBHY OaibHY MIKATY, IO Oa-
3y€ThCSI HA YOTUPHOX KPHUTEPIsAX: JIOKAMI3aLisl MepeoMy,
METOJ] TIEPBUHHOI (iKcamii, THI TeperoMy Ta HasBHICTD
o0TsoKyrounx (akropiB. HapaxyBaHHs 0ajiB IPYHTYEThCS
Ha JorapuMigHOMY MacmITaOyBaHHI BiTHOCHUX PU3HKIB
1 Koe(iLi€HTIB MAHCIB i3 MOAATBITNUM KIIHITHIM KOPHUTY-
BaHHsAM. CTpatudikauis pu3uKy. 3araipHa cyma OaiiB BU-
3HA4a€ M'sATh PiBHIB pU3MKY: 1—3 Oanu (HU3BKUH PU3MK,
<5 %); 4—6 GamniB (cepenniit pusuk, 8—15 %); 7-9 Oanis
(Bucokuit pusuk, 20—35 %); 10—12 GaniB (ayxe BUCOKHI
pusuk, 40—60 %); 13—15 GainiB (eKCTpeMaIbHO BHCOKHUIT
pusHK, >60 %). IMOBIpHICTh YCKJIQJIHEHb MOJIEITIOBAIIH 32
€KCIIOHEHIIIMHAM 3aKOHOM BIAMOBIAHO OO JAHUX HOCII-
UKyBaHOT Koroptu. CrpaTudikalis pH3HKIB: CeperHii
6ax 7,6 i3 52,6 % Ha BHCOKOMY pu3MKy Ta 27,4 % Ha
Jly’Ke/€KCTpeMaJIbHO BUCOKOMY PH3HKY. Pe3yspTaTi BHY-
TpimHpo1 Bamimamnii. TecTyBaHHS MOJeli Ha TOXiTHINA KO-
TOPTi MIATBEPKYE arperaiiro Gpakropis, MpoTe BOHA MOT-
pedye MmoaIBII0T MPOCIICKTHBHOT 30BHIIITHBOT MIEPEBIPKU.
[opiBusiHO 3 icHyrounmu Iukanamu NUSS, Zura Ta
Hernandez, 3ampornoHoBaHa MoJielb Ma€ KijbKa KIIIOYO-
BUX IIEpeBar: BpaxoBye 0coOIMBOCTI 001OBOT TpaBMH, Me-
TOI TEepBUHHOI (ikcarii, mpocrory (po3paxyHok 10—15
CEeKYH]) Ta HE3aJISKHICTh BiJl pecypciB 4 0OaHaHHS.
OOMexeHHST MOZIETIi BKITFOYAIOTh IrHOPYBaHHS MOIU(IKO-
BaHUX pU3HUKiB Ta iH}ekmii. [Tompu 1e, mkana epeKTHBHO
JIOTIOBHIOE TIOTIEpEIHI IHCTPYMEHTH ISl IIBUJIKOTO IPO-
THO3Y, TIOTEHIIHO CIpsMOBYIOYH BHOIp Qikcarii Ta Tak-
TUKY MOHITOPHHTY. MaiOyTHs BaJiiaIlisi Ma€ OiHUTH Ka-
Ti0pyBaHHs MOJIeN Ta ii KIiHIYHY KOPHCTb.

Kuio4oBi cjioBa: HE3pOIEHHS TIEPEIOMiB, Tiepe-
JIOMH JIOBTHX KICTOK, 0oifoBa TpaBMa, NMPOTHOCTHYHA
[IKaJIa, CTpaTUdiKaIis pusuKy.
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Abstract. Nephrotic syndrome (NS) is associated with a significantly increased risk of thromboembolic compli-
cations resulting from profound disturbances of the hemostatic system. One of the central mechanisms underlying this
hypercoagulable state is the imbalance between procoagulant and anticoagulant factors, particularly the depletion of nat-
ural anticoagulants such as antithrombin I11 (AT-111), protein C, and protein S. These proteins play a crucial physiological
role in regulating coagulation and preventing excessive thrombin generation. A deficiency in these factors can promote
the emergence of a hypercoagulable (prothrombotic) state that is frequently seen in patients with NS.

This study was designed to evaluate the concentrations of physiological anticoagulants in patients with NS and
to investigate their association with laboratory markers of hypercoagulability and disease severity. The cross-sectional
study included 76 patients with primary glomerulonephritis (GN) accompanied by NS who were treated between 2022
and 2024, as well as a control group of 40 apparently healthy individuals. Hemostatic parameters were assessed using
chromogenic and clot-based functional assays, and statistical analysis included correlation and multivariable regression
models.

The results demonstrated clear evidence of coagulation system activation in patients with NS. Levels of D-dimer
and fibrinogen were significantly higher compared with the control group, reflecting increased thrombin generation and
fibrin turnover. At the same time, significant reductions in the activity of natural anticoagulants were observed. AT-I1lI
levels were markedly decreased in patients with NS, and similar reductions were detected for protein C and free protein
S.

Correlation analysis revealed that AT-111 showed the strongest associations with markers of NS activity and
hypercoagulability. AT-I11 levels demonstrated a positive correlation with serum albumin and negative correlations with
proteinuria, D-dimer, and fibrinogen. These findings suggest that both the severity of NS and the activation of coagulation
pathways contribute to depletion of endogenous anticoagulant mechanisms.

Multivariable regression analysis identified serum albumin and D-dimer levels as independent predictors of re-
duced AT-III activity. Hypoalbuminemia, reflecting urinary protein loss and disease severity, was strongly associated
with decreased AT-III levels, while elevated D-dimer indicated ongoing activation of the coagulation cascade.

Overall, the study demonstrates that nephrotic syndrome is characterized by a pronounced prothrombotic hemo-
static profile involving both activation of coagulation and depletion of natural anticoagulants. Among the studied param-
eters, AT-I1I deficiency appears to represent the most prominent disturbance and may play a key role in the development
of hypercoagulability in patients with NS.

These findings highlight the potential clinical importance of assessing natural anticoagulant levels as biomarkers
of thrombotic risk and may contribute to improved risk stratification and individualized prophylactic anticoagulation
strategies in patients with NS.

Keywords: nephrotic syndrome, antithrombin 11, protein C, protein S, hypercoagulability, thromboembolic risk.

Introduction. Nephrotic syndrome (NS) remains
one of the most common clinical manifestations of glomer-
ular diseases and is associated with systemic complica-
tions, among which thromboembolic events are among the
most serious. Contemporary reviews emphasize that NS is
associated with a substantially increased risk of venous
thromboembolism (VTE), which contributes significantly
to patient morbidity and mortality, while the evidence base
regarding optimal prophylactic strategies remains largely
limited to observational studies [1-3].

The pathophysiology of hypercoagulability in NS
is multifactorial and involves several interconnected
mechanisms, including alterations in plasma coagulation
factors, platelet function, fibrinolysis, and endothelial
function. A key component is the imbalance between pro-
coagulant and anticoagulant factors, which develops as a
result of increased hepatic synthesis of prothrombotic pro-
teins (particularly fibrinogen and certain clotting factors)
combined with the urinary loss of various hemostatic pro-
teins and regulatory molecules [4, 5]. In this context, defi-
ciencies of natural anticoagulants—antithrombin I11 (AT-
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I11), protein C, and protein S—are considered a potentially
key mechanism underlying the development of a pro-
thrombotic phenotype. However, their actual contribution
to hypercoagulability and clinical events may vary sub-
stantially depending on the patient population, the activity
of NS, and concomitant risk factors [6, 7].

Antithrombin I11 functions as the dominant inhib-
itor of thrombin and factor Xa, and its anticoagulant prop-
erties are substantially potentiated by heparin, which is
crucial for clinical antithrombotic strategies [8]. In patients
with NS, reduced AT-III levels have traditionally been at-
tributed primarily to its urinary loss due to increased glo-
merular permeability, and according to the concept of “uri-
nary loss of anticoagulants,” this mechanism may contrib-
ute to the development of hypercoagulability [9].

However, emerging evidence suggests that the re-
lationship between AT-III levels and laboratory markers
of hypercoagulability is not always straightforward. In a
multi-cohort study and meta-analysis, Abdelghani et al.
demonstrated that AT-1I1 deficiency is present in a sub-
stantial proportion of patients with NS; however, its asso-
ciations with the severity of proteinuria’hypoalbuminemia
and its contribution to hypercoagulability may be limited
and heterogeneous [8]. These findings underscore the need
for further studies with clearly defined laboratory end-
points and appropriate adjustment for NS activity and con-
comitant risk factors.

In addition to AT-III, protein C and protein S (a
cofactor of activated protein C) are important regulators of
coagulation. Their deficiency—whether inherited or ac-
quired—is associated with thrombophilia. In the context of
NS, particular attention has been drawn to the urinary loss
of the “free” fraction of protein S and the resulting shift in
the protein C/S system toward a prothrombotic state [10].
Despite this, assessment of protein C and protein S in pa-
tients with NS is not routinely performed in clinical prac-
tice, partly due to methodological challenges (including
the effects of inflammation, hepatic dysfunction, and vita-
min K antagonist therapy) and partly because of the lack
of robust data demonstrating that measurement of these pa-
rameters improves VTE risk stratification or informs
prophylactic decision-making.

An important direction in contemporary NS re-
search is the shift from “static” coagulation tests toward
functional assessments of hypercoagulability. In particu-
lar, it has been shown that hypercoagulability may increase
proportionally with NS activity when evaluated using
thrombin generation assays, and multivariable regression
models allow for a more accurate characterization of the
relationship between NS severity and hypercoagulability
[11]. This provides a rationale for studies that simultane-
ously assess levels of natural anticoagulants and their as-
sociations with laboratory markers of hypercoagulability
(such as D-dimer, fibrinogen, and parameters of thrombin
generation or thromboelastography), as well as with clini-
cal outcomes.

From the perspective of clinical guidelines,
KDIGO 2021 emphasizes that prophylactic anticoagula-
tion in adults with NS should be considered when the in-
dividual risk of thromboembolism outweighs the risk of
bleeding; at the same time, it highlights the limited
strength of available evidence and the need for a personal-
ized approach [12]. In this context, the search for bi-
omarkers that more accurately reflect hypercoagulability
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and thromboembolic risk remains highly relevant, and lev-
els of natural anticoagulants represent one of the potential
candidates.

Data from local cohorts further support the clini-
cal relevance of this issue. In our population of patients
with primary glomerulonephritis (GN) and NS, reduced
AT-111 levels were observed in 68.4 % of cases and were
associated with lower serum albumin, higher proteinuria,
and increased levels of D-dimer and fibrinogen, consistent
with the concept of “NS activity < hypercoagulability”
[13].

In summary, these results provide grounds for ex-
amining other natural anticoagulants, such as protein C
and protein S, and for conducting a comparative analysis
of their deficiencies and their links to laboratory markers
of hypercoagulability.

The aim of the study is to comprehensively as-
sess the levels of AT-III, protein C, and protein S in pa-
tients with NS and to examine their relationships with
markers of hypercoagulability and disease activity. Such
analysis may have practical implications for improving
thrombotic risk stratification and guiding prophylactic an-
ticoagulation strategies.

Object and methods of research. This study, de-
signed as a cross-sectional observational analysis, in-
volved 76 patients with primary GN and NS who were hos-
pitalized at the Ivano-Frankivsk Regional Clinical Hospi-
tal (Ukraine) during the period 2022—-2024.

The study was carried out in compliance with in-
ternationally recognized ethical guidelines for human re-
search and biospecimen collection, including the World
Medical Association (WMA) Declaration of Helsinki
(“Ethical Principles for Medical Research Involving Hu-
man Subjects”) and the UNESCO Universal Declaration
on Bioethics and Human Rights. The protocol was ap-
proved by the Local Ethics Committee of the Ivano-Frank-
ivsk National Medical University. Written informed con-
sent was obtained from all participants prior to inclusion.
Additionally, a control group of 40 apparently healthy in-
dividuals, matched to the study population, was incorpo-
rated into the analysis.

The study population consisted of 62 men
(81.6 %; 95 % CI 71.0-89.5) and 14 women (18.4 %; 95 %
C110.5-29.0), with a median age of 45 years (IQR 40-49).
Eligibility criteria included age >18 years, a diagnosis of
nephrotic syndrome established within the preceding
month, and a glomerular filtration rate (GFR) exceeding
60 mL/min/1.73 m2, Exclusion criteria comprised refusal
to participate, age <18 years, systemic connective tissue
disorders, systemic vasculitis, type 1 or type 2 diabetes
mellitus, prior thromboembolic or cardiovascular events,
chronic heart failure class I11-1V according to the New
York Heart Association (NYHA), acute infectious dis-
eases of any origin, active malignancy, acute or chronic
liver failure, and psychiatric conditions.

In all 76 participants, the diagnosis of glomerulo-
nephritis (GN) was morphologically confirmed. The dis-
tribution of histological variants was as follows: mesangi-
oproliferative GN in 23 patients (30.3 %; 95 % CI 20.2—
41.9), membranous GN in 21 patients (27.6 %; 95 % ClI
18.0-39.1), focal segmental glomerulosclerosis in 14 pa-
tients (18.4 %; 95 % CI 10.5-29.0), minimal change dis-
ease in 11 patients (14.5 %; 95 % CIl 7.5-24.4), and




membranoproliferative (mesangiocapillary) GN in 7 pa-
tients (9.2 %; 95 % CI 3.8-18.1).

Immunosuppressive regimens were selected ac-
cording to the histopathological subtype and involved cor-
ticosteroids, cyclophosphamide, cyclosporine, and myco-
phenolate mofetil. Every patient was receiving either an-
giotensin-converting enzyme inhibitors or angiotensin re-
ceptor blockers, while 48 patients (63.2%; 95% CI 51.3—
73.9) were also on sodium-glucose cotransporter-2 inhib-
itor therapy.

The clinical diagnosis was established using
standard diagnostic procedures in accordance with the
Classification of Kidney Diseases and current clinical
practice guidelines for the management of glomerular dis-
orders [12]. All participants underwent a comprehensive
evaluation that included clinical assessment, biochemical
analyses, and instrumental investigations.

Laboratory biochemical parameters were ana-
lyzed at lvano-Frankivsk Regional Clinical Hospital. The
estimation of GFR was based on the CKD-EPI equation,
and daily protein excretion (DPE) was assessed using a
colorimetric assay (Dialab, Austria).

AT-111) activity was determined using a chromo-
genic functional assay (Granum, Ukraine), based on the in-
hibition of activated factor Xa in the presence of heparin,
followed by spectrophotometric measurement of residual
enzymatic activity.

Protein C activity was measured using a clot-
based functional assay (Renam, Ukraine), which evaluates
the prolongation of activated partial thromboplastin time
(aPTT) after specific activation of endogenous protein C.

Free protein S activity was assessed using a clot-
based functional assay (Renam, Ukraine), based on its role
as a cofactor of activated protein C in the inactivation of
factors Va and Vllla, reflected by prolongation of clotting
time.
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All measurements were performed in citrated
platelet-poor plasma at 37°C using a semi-automated co-
agulation analyzer, in accordance with the manufacturers’
instructions. Internal quality control was ensured by paral-
lel analysis of normal and pathological control plasmas.

Results were expressed as percentages of activity
relative to normal pooled plasma. According to laboratory
reference intervals, normal ranges were 80-120 % for AT-
111, 70-140 % for protein C, and 60-130 % for free protein
S. Values below the lower reference limit were considered
decreased.

Statistical processing was performed using STA-
TISTICA. Categorical data were presented as frequencies
and percentages with 95% confidence intervals, formatted
as n (%; 95% CI). Normality of continuous variables was
assessed with the Shapiro—Wilk test. Normally distributed
variables were expressed as mean * SD, while non-normal
data were reported as median (IQR). Group comparisons
were conducted using the Student’s t-test or the Mann—
Whitney U test, depending on distribution. Fisher’s exact
test was applied for categorical variables.

Associations between variables were examined
using Pearson or Spearman correlation coefficients as ap-
propriate. To determine independent predictors of de-
creased natural anticoagulants and hypercoagulability
markers, multivariable linear regression analysis was per-
formed. Variables with p <0.10 in univariate analysis were
included in the final models. Regression coefficients (f3)
with 95% CI were reported, and multicollinearity was
evaluated using VIF. Statistical significance was defined
as p <0.05 (two-sided).

Research results and their discussion. Hemo-
static characteristics of patients with primary GN and NS
versus the control group are detailed in Table 1.

Table 1
Hemostatic parameters in patients with primary glomerulonephritis and nephrotic syndrome (n = 76)
Parameter Control group (n=40) GN with NS group (n=76)

D-dimer, mg/L; median (IQR) 0.28 (0.11-0.52) 1.49p(£(l)9(?1_51.93)
Platelet Count (*10%/L); median (IQR) 212 (176-293) 2531)(:202%212)

) . 1.0 (0.9-1.1)
INR; median (IQR) 0.9 (0.8-1.0) p=0.856
APTT (seconds); median (IQR) 44 (34-56) 45;:((3)67_5592 )

. i 12 (11-14)

PT (seconds); median (IQR) 12 (11-13) =0.686
Fibrinogen (g/L); median (IQR) 3.4 (2.6-4.7) Gii‘r(’)%g?sz)
Antithrombin 111 (%); median (IQR) 92 (80-119) 5123:(35(;26‘?)
Protein C (%); median (IQR) 96 (75-122) 5}22(38&635)
Free Protein S (%); median (IQR) 78 (65-98) 4;2’)40*1562)

Note: Data are expressed as median (IQR). Between-group differences were evaluated using the Mann—Whitney U test.
A two-tailed p-value <0.05 was considered statistically significant. Abbreviations: INR — international normal-
ized ratio; APTT — activated partial thromboplastin time; PT — prothrombin time.

Patients with NS demonstrated significant dis-
turbances in coagulation-related markers, reflecting

activation of the hemostatic system. Notably, D-dimer and
fibrinogen levels were significantly increased compared
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with the control group (p=0.015 and p=0.035, respec-
tively).

At the same time, markers of natural anticoagu-
lant activity were significantly reduced, as evidenced by
lower levels of AT-III, protein C, and free protein S in NS
patients (p=0.024, p=0.013, and p=0.016, respectively).

«Art of Medicine»

Conversely, platelet count, INR, APTT, and PT
did not differ significantly between the groups (p>0.05).

Overall, these findings indicate that NS is associ-
ated with a prothrombotic hemostatic profile characterized
by activation of coagulation and concomitant depletion of
natural anticoagulants.

Table 2
Correlations between natural anticoagulants and markers of nephrotic syndrome activity and hypercoagulability
Variable AT-111, % Protein C, % Protein S, %
Albumin, g/L r =0.53, p<0.001 r = 0.41, p=0.002 r = 0.38, p=0.004
Daily protein excretion, g/day r =-0.46, p<0.001 r=-0.35, p=0.006 r=-0.33, p=0.009
D-dimer, mg/L r=-0.58, p<0.001 r=-0.42, p=0.002 r=-0.39, p=0.004
Fibrinogen, g/L r=-0.51, p<0.001 r=-0.37, p=0.005 r = -0.34, p=0.008

Note: Data are reported as correlation coefficients (r) with associated p-values. Pearson’s method was used for normally
distributed variables, and Spearman’s rank correlation for non-normally distributed variables. A p-value <0.05 (two-

sided) was considered statistically significant

Significant correlations were identified between
levels of natural anticoagulants and indicators of NS activ-
ity and hypercoagulability (Table 2).

Among the studied parameters, antithrombin III
showed the strongest correlations, indicating that AT-III
deficiency represents the most pronounced alteration
within the natural anticoagulant system. AT-III activity
demonstrated a moderate positive correlation with serum
albumin levels (r = 0.53, p < 0.001) and a negative corre-
lation with daily protein excretion (r = —0.46, p <0.001).

Furthermore, AT-III levels were strongly in-
versely correlated with markers of hypercoagulability,

including D-dimer (r =—0.58, p < 0.001) and fibrinogen (r
=-0.51,p <0.001).

Protein C and free protein S levels showed similar
trends but with weaker correlations. Protein C demon-
strated negative correlations with D-dimer (r =—-0.42, p =
0.002) and fibrinogen (r =—0.37, p = 0.005), while protein
S showed negative correlations with D-dimer (r =—0.39, p
=0.004) and fibrinogen (r = —0.34, p = 0.008).

Overall, these findings suggest that antithrombin
IIT deficiency represents the most prominent disturbance
among natural anticoagulants and is closely associated
with the hypercoagulable state in patients with nephrotic
syndrome.

Table 3
Multivariable regression analysis for predictors of AT-III deficiency
Variable B coefficient 95% CI p-value
Albumin, g/L 0.41 0.24-0.57 <0.001
Daily protein excretion, g/day —0.19 —0.37-0.02 0.071
D-dimer, mg/L —0.36 —0.52 —-0.18 0.002
Fibrinogen, g/L -0.14 —0.31-0.05 0.124

Note: B represents the standardized regression coefficient, and CI refers to the confidence interval. Statistical significance

was defined as p <0.05.

Multivariable linear regression analysis was per-
formed to identify independent determinants of AT-111 de-
ficiency. Variables with p <0.10 in univariate analysis
were entered into the model (Table 3). The findings re-
vealed that serum albumin and D-dimer concentrations
were independently associated with AT-IIl deficiency,
while proteinuria and fibrinogen lost their significance af-
ter multivariable adjustment.

Lower serum albumin levels were independently
associated with AT-III deficiency (f = 0.41, 95 % CI 0.24—
0.57,p <0.001). In addition, D-dimer levels were inversely
associated with AT-III deficiency (B = —0.36, 95 % CI
—0.52 ——0.18, p = 0.002), indicating that activation of co-
agulation pathways contributes to depletion of natural an-
ticoagulants.

These findings suggest that both NS severity (re-
flected by hypoalbuminemia) and activation of coagula-
tion (reflected by elevated D-dimer) independently con-
tribute to the reduction of AT-III levels.
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The present study provides additional evidence
that NS is associated with significant disturbances of the
hemostatic system characterized by activation of coagula-
tion pathways and depletion of natural anticoagulants. Our
findings demonstrate significantly elevated levels of D-di-
mer and fibrinogen together with deficiecy of AT-III, pro-
tein C, and free protein S in patients with NS compared
with healthy individuals. These alterations collectively re-
flect a prothrombotic state that is widely recognized as one
of the major systemic complications of NS.

The hypercoagulable state in NS has been exten-
sively described in previous studies and is considered mul-
tifactorial. It results from an imbalance between procoag-
ulant and anticoagulant mechanisms, including increased
synthesis of procoagulant factors in the liver, platelet acti-
vation, impaired fibrinolysis, and urinary loss of anticoag-
ulant proteins such as antithrombin and free protein S [14,
15]. This dysregulation significantly increases the risk of
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venous thromboembolism, which may occur in up to 25—
30 % of adult patients with NS [6, 16].

In our study, patients with NS demonstrated sig-
nificantly higher D-dimer and fibrinogen levels compared
with the control group. These findings indicate activation
of the coagulation cascade and enhanced fibrin formation,
which are well-recognized markers of hypercoagulability.
Previous studies have also reported elevated fibrinogen
concentrations in nephrotic syndrome due to increased he-
patic synthesis as part of the acute-phase response to hy-
poalbuminemia and protein loss. Elevated D-dimer levels
further reflect ongoing fibrin turnover and activation of the
fibrinolytic system secondary to increased thrombin gen-
eration [17, 18].

One of the most important findings of the present
study is the pronounced reduction in AT-III in patients with
NS. AT-III is a key endogenous inhibitor of thrombin and
factor Xa and plays a central role in maintaining the bal-
ance between coagulation and anticoagulation. Previous
studies have shown that AT-III deficiency may occur in
40-80 % of patients with NS due to urinary loss of this
relatively low-molecular-weight protein [19, 20]. Our re-
sults support this concept and demonstrate that antithrom-
bin deficiency represents the most pronounced disturbance
among natural anticoagulants in this patient population.

The reduction of other natural anticoagulants, in-
cluding protein C and protein S, observed in our study is
also consistent with previous reports. Both proteins are es-
sential regulators of coagulation that inactivate factors Va
and VIII a and therefore limit thrombin generation. Defi-
ciency of protein S in particular may result from urinary
loss of its free fraction, which has been described as an
important contributor to hypercoagulability in NS [20, 21].
Earlier investigations have demonstrated significant alter-
ations in the activity of antithrombin III, protein C, and
protein S during active NS, with partial normalization dur-
ing remission [3].

Our correlation analysis further demonstrated that
AT-III showed the strongest associations with markers of
NS severity and hypercoagulability. Specifically, AT-IIT
levels were positively correlated with serum albumin and
inversely correlated with proteinuria, D-dimer, and fibrin-
ogen concentrations. These findings support the concept
that loss of anticoagulant proteins and the severity of the
nephrotic state are closely linked to activation of coagula-
tion pathways.

Interestingly, recent large cohort studies have
suggested that AT-III deficiency alone may not fully ex-
plain the hypercoagulable state observed in nephrotic syn-
drome. In a multicenter study and meta-analysis conducted
by Abdelghani et al., antithrombin deficiency was present
in a substantial proportion of patients but was not consist-
ently associated with hypercoagulability in all cohorts [8].
These observations suggest that additional mechanisms—
including endothelial dysfunction, platelet activation, and
increased procoagulant factor synthesis—also contribute
to the complex pathophysiology of thrombosis in NS.

Nevertheless, our multivariable regression analy-
sis demonstrated that serum albumin and D-dimer levels
remained independently associated with AT-III. This find-
ing highlights the close relationship between NS severity,
activation of coagulation, and depletion of natural antico-
agulants. Hypoalbuminemia, a hallmark of NS, reflects the
degree of urinary protein loss and has been previously
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identified as a strong predictor of thromboembolic risk in
these patients.

From a clinical perspective, these results empha-
size the potential role of natural anticoagulants as bi-
omarkers of hypercoagulability in NS. Identification of pa-
tients with significant depletion of AT-III, protein C, or
protein S may contribute to improved risk stratification for
thromboembolic complications and may support decisions
regarding prophylactic anticoagulation, particularly in
high-risk individuals.

Several limitations of this study should be consid-
ered. The cross-sectional nature of the design does not per-
mit assessment of dynamic changes in anticoagulant levels
across different stages of NS, such as remission and re-
lapse. In addition, the modest sample size may limit the
external validity of the findings. Moreover, functional
evaluations of overall coagulation potential, including
thrombin generation and thromboelastography, were not
conducted and may have offered further understanding of
hypercoagulability mechanisms.

Despite these limitations, our findings contribute
to the growing body of evidence highlighting the important
role of natural anticoagulant depletion in the pathogenesis
of hypercoagulability associated with NS. Further pro-
spective studies with larger cohorts and comprehensive as-
sessment of coagulation pathways are needed to better un-
derstand the mechanisms underlying thrombotic risk in
this condition.

Conclusions:

1. Patients with NS demonstrate significant
disturbances of the hemostatic system characterized by in-
creased levels of D-dimer and fibrinogen and reduced ac-
tivity of natural anticoagulants.

2. Among the studied anticoagulants, AT-III
deficiency was the most pronounced alteration, suggesting
its key role in the development of the hypercoagulable
state associated with NS.

3. Serum albumin and D-dimer levels were
identified as independent predictors of decreased AT-III
activity, indicating a close relationship between NS sever-
ity, activation of coagulation, and depletion of natural an-
ticoagulants.
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Pestome. Hedpormunmit  cuagpom  (HC)
ACOIIIOETHCS 3 TIIBUIIICHUM PH3HKOM TPOMOOEeMOOIITHIX
YCKJIaJHEeHb, 3yMOBJICHHUX ITOPYIICHHSIMH CHCTEMH TeMO-
CTa3y Ta PO3BUTKOM TillepKOaryJBImiiHOro cTany. OIHIM
13 KITFOYOBHX MEXaHi3MiB € IUCOaTaHC MiXK IIPOKOATYIITHT-
HHMH T4 QHTHKOArYJITHTHHMH (paKkTopamu, 30Kpema Je-
(IIMT NPUPOAHUX AHTUKOATYJSHTIB — aHTHTpoMOiny ||
(AT-11), mpoteiny C Ta mpoteiny S.

Merta 10CiiJDKEHHST — OLIHUTH PiBHI NPUPOTHUX
aHTUKOArynsHTiB y mnamieHtiB i3 HC 1 Bu3HaumTH iX
3B’S130K 13 MapKepaMH TinepkoaryJssinii. Y JociiKeHHs
BKJIFOYEHO 76 TMAlli€HTIB i3 IEPBUHHKUM TJIOMEpYJIoHeppH-
tom (I'H) i HC, sxi nmpoxoammu mikyBanHs y 2022-2024
poKax, a Takox 40 IPaKTHYHO 3MOPOBHX OCIO KOHTPOIb-
HOT rpymnu. [ToKa3HUKH reMocTa3y BHU3HAYaJH 32 JOIOMO-
rOI0 XPOMOTCHHHUX Ta KOAryALiHHHX (yHKI[IOHAIBHUX
tecTiB. CTaTUCTUYHUN aHaji3 BKIIOYaB KOPEJAMiHHI Ta
OaraTtodakTOpHi perpeciiiHi Moaemi.

VY rpyni nanientis i3 HC BusiBIeHO 03HaKH Tinep-
Koaryysuii: koHueHtpauii D-mumepy Tta ¢iOpuHOreHy
OyJI1 OCTOBIPHO BHIIMMH, HIX Yy 310poBHX 0cib. OqHO-
YacHO CIIOCTEPIraiocs JOCTOBIPHE 3HMKEHHsI aKTUBHOCTI
npupoaHuX aHTukoarysstHTiB. PiBHi AT-III, mpoteiny C
Ta BUIBHOTO TpoTeiHy S OyiaM 3HAYHO HIKIUMH Y
narfienTiB i3 HC. Kopemsniitamii anamni3 mokasas, 1o ax-
tuBHICTE AT-Ill Mae HalicHIbHIII 3B 3K 3 MapKepamu
TsokkocTi HC Ta rimepkoarysismii: TO3UTHBHY KOPEJISIII0
3 aTbOYMiHOM CHPOBATKH{ Ta HETATHBHI — 3 MPOTETHYpi€TO,
D-mumepom i hiOpruHOTEHOM.

baratogaxropHuii perpeciiiHuii aHai3 MoKa3as,
o piBHI anpOyMiHy Ta D-muMmepy € Hezane)XHUMH Tpe-
JUKTOpaMu 3HWKeHHs akTuBHOCTI AT-IIl. Otpumani pe-
3yJIBTAaTH CBiA4aTh, o TsoKKicTh HC Ta akTuBais xoary-
JSIUIHHMAX MPOLECIB CIPUSIOTh BUCHAXXEHHIO NPHPOJHUX
antukoarynsHriB. Takum unnom, HC xapakrepusyeTbes
BUPa)XEHUM MIPOTPOMOOTHYHIM TeMOCTaTHYHUM
mpodineM, y sxomy aedinut antutpomOiny Il Bimirpae
KIIFOUOBY POJIb Y PO3BHUTKY TillE€pKOAryJIsIii.

KirouoBi ciaoBa: HeQpoTHUHUI CHHIpOM, aH-
tutpomOiH |1, mpotein C, mpotein S, rimepkoarymsuis,
TpOoMOOEeMOOIITHIH PU3HUK.

Konduikr inTepecis: BincyTHiil.
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PAKTOPH, IO BINIMBAIOTb HA 'OTOBHICTbD KIHOK 10 CKPUHIHI'Y PAKY
MOJIOYHOI 3AJI03U TA IMUKU MATKU: PE3YJIBTATHU SAKICHOI'O JOCJIIKEHHSA
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Pestome. [Ipodinaktuuni cTparerii BiirparoTh KJIIOYOBY pOJb Yy 3MEHIIECHHI Tsraps 3aXBoploBaHb. B oHkoorii
CKPUHIHT € 0cO0IMBO €(hEKTHBHUM JUIsl 3HIDKEHHSI cMepTHOCTI. J[oBeneHo, mo Mamorpadis y KiHoK BikoM Bix 40 pokiB
3HW)KY€E CMEPTHICTh BiJl paKy MOJIOYHOI 31031 Ha 25 % npotsirom 10 pokiB, TOAI SIK CKPHHIHT paKy IUHKH MaTKH MOXE
3MEHIINUTH Leil moka3sHuk Ha noHay 70 %. IIpore, monpu HasBHICTH HalliOHAJIBHUX pEeKOMEHJalii B YKpaiHi, 3HaUHa
YacTHHA BHITAJIKIB IIMX 3aXBOPIOBaHb BUSBISETHCS Ha Mi3HIX CTaAisfX, MO CBIAYNTH NPO BIUIUB JOAATKOBHX (haKTOPIB HA
y9acTh KIHOK y CKPHHIHTY.

Mertoro nocmimpkeHHs 0yaI0 BU3HAUYUTH (paKkTOpH, IO BIUIMBAIOTH HA MOTHBAIIIO Ta TOTOBHICTh XKIHOK IPOXO-
JUTH CKPUHIHT paKy MOJIOYHOT 3aJI031 Ta IMUHKK MaTKH. J[ist 1iboro omuTanu 343 xiHKH BikoM 2 1—74 poKH MO0 MOTH-
BaliHHUX (paKkTOPiB, 10 BIUTMBAIOTH HA IPUHHSATTS PIlICHHS CKPUHIHTY PaKy MOJIOYHOI 3aJI03H Ta INUHKHA MaTKH.

Ha ocHogi BinnoBizneit Oyio BHIUIEHO 9 KITFOYOBUX TEMaTHYHUX JOMEHIB, IO Biq0OpaXaroTh MOTHBALIHHI (ak-
TOpH Ta O6ap’€pH 10 MPOXOJHKEHHSI CKPUHIHTY PaKy MOJIOYHOT 3aJI03H Ta MIMHKH MaTKH: SKiCTh MEJUYHOT JOIOMOTH Ta
KOMIIETEHTHICTB JIiKaps, JOCTYIHICTb OCIYT, iHpopMyBaHHs, HaraJlyBaHHsl, IPOCBITa, 0COOMCTI MEUYHI IOKA3aHHS Ta
CTaH 3/10pOB’sl, IEPCOHAIIbHI LIHHOCTI ¥ BiANOBIAANBHICTh, BIICYTHICTh 200 HEBU3HAUYCHICTh MOTUBYIOUHX (DAaKTOPIB,
TypOOTa Impo cim’10 Ta 6JIM3BbKHX, XBOPOOH B CiM’1, CTpax PU3HUKIB, JIepKaBHI, CHCTEMHI Ta OpraHi3alliiiHi aclieKTH.

['0TOBHICTH IHOK JJO MPOXOJUKEHHSI CKPUHIHTY paKy MOJIOYHOI 3aJI03W Ta IMMWKH MaTKH BU3HAYA€THCS KOM-
TUIEKCHOIO B3a€MOJIIEI0 1HIUBITyalbHUX, COLIANBHUX Ta CUCTEMHUX (akTopiB. OTpuMaHi pe3yibTaTH IiAKPECITIOITh
HEOOXIHICTh BIPOBAKCHHS KOMIUICKCHHX IHTEPBEHIIIN, CIPSIMOBAHMX Ha IOKPALICHHS KOMYHIKAIii MiX JiKapeM i

MAIiEHTOM, ITiJBUIIEHHS JOCTYIMHOCTI CKpUHIHTY Ta BUKOPHCTAaHHS HaraayBaHb i MOTHBAI[IHUX CTpAaTETiH.
Kaio4oBi ciioBa: OHKOJIOTisI, TPOMAJICHKE 3[J0POB’sl, TOTOBHICTh 10 CKPUHIHTY, MPO(IIAKTHKA 3aXBOPIOBAHb,

OHKOHPO(I)iJ'IaI(TI/IKa, NEpBUHHA MCJINYHA J0IIOMOra.

Beryn. Opnsiero 3 HalieeKTHUBHIIIMX CTpaTeriit
3MEHIIICHHS KITBKOCTI 3aXBOPIOBAHb CEPE]] HACCICHHS €
cucTeMa KUIBKOX PiBHIB MPO(MIAKTHUKH. 3TiJHO 3 PEeKo-
MeHpamisMu BeecBiTHROI opraHizarlii CiMEHHHX JIiKapiB
(WONCA) € wotupu Buau npo(iTakTHKK: TEpBHHHA (BH-
SBJICHHS Ta YHUKHEHHS (DaKTOpPIB PHU3MKY, BAKIMHAILif,
MOTHBAIlII{HE KOHCYJIbTYBaHH:), BTOPHHHA, 10 Nepeada-
Yyae CKPHHIHT 3aXBOPIOBAaHb Ha iX paHHBOMY eTarl, Tpe-
THHHA — HallpaBJIeHa Ha MPOQIITAKTUKY yCKIIaJHEHb HasB-
HHUX XBOpOO Ta YETBEPTHHHA — 3aXHCT MaIliEHTa Bij
HaJIMIPHOI IiarHOCTHKH Ta JiKyBaHHs [1].

VY KOHTEKCTi 3am00iraHHsT OHKOJIOTIYHUX 3aXBO-
pIOBaHb, IO CKJIAJalOTh BaroMy 4acTKy CMEpPTHOCTI B
YkpaiHi Ta CBiTi, BYACHUI CKPHHIHT JOMIOMAarae I0/I0B-
KUTH J)KUATTS narieaTam [2, 3]. Hampuknan, qociimpkeHHs
2020 poky mnoxkasano, mo Mamorpadis (MAM) cepen
*IHOK micng 40 poKiB 3HM)KY€E CMEPTHICTB Bijl paky Mo-
nouHoi 3ano03u (PM3) Ha 25 % npotsirom 10 pokis, 1110 11o-
TeHLitHO 30epirae 11,5 pokiB >XKUTTS B PO3paxyHKy Ha
1000 o6cTesxeHuX KiHOK [4].

[Iporpamu CKpHHIHTY paKy IIHHKH MaTKH
(PIIM) TakoX IEMOHCTPYIOTh 3HA4HI IEPEeBaru U psTy-
I0Th JKUTTS. 32 pe3yJibTaTaMu AOCIIKEHHS, Y SKOMY MO-
JICIIFOBAJIM  CUTYAIlil0 TOBHOTO OXOIUICHHS CKPHHIHIOM
PIIM, na xoxui 100 000 >kiHOK MOXHa BpPITYBaTH
6mm3pko 1731 poky xwurts [5]. IIpoBeneHHs uTONOTIY-
HOTO TECTYBaHHSI TAaKOX MOJKE 3HH3MTH CMEPTHICTH Bil
PLIM 6inbur Hix Ha 70 % [6].
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[Monpu HasiBHICTH po3po0ieHNx B YKpaiHi peko-
MEHJIAI 1100 OHKOCKpUHIHTY [7-9], mocriliHe HaB-
YaHHs JIIKapiB Ta PO3BUTOK MOJJIMBOCTEH Cy4acHOI CH-
CTEeMH OXOPOHH 3[I0OPOB’sI, 3HAYHA YacTKa BUMAAKIB PM3 i
PILIM Bce 111e BUSBISIETHCS Ha Mi3HiX cramisx [10].

BuHMKae TMTaHHS 4YM JIMIIE HAsBHICTE Ma-
TepiadbHO-TEXHIYHUX 0a3 BH3HAYa€ ydYacTh KIHOK Y
ckpuHiary PM3 ta PIIM, un icHYIOTH 1Ie (pakTOpH, IO
BIUIMBAIOTH Ha TXHE PIllICHHS MPOXOAUTH CKPHHIHTOBI 00-
CTEXEHHs. AHall3 HasBHOI JIiTepaTypH MoKa3aB, LIO iH-
(dopmartist po 3HaYym AJs KIHOK (akTopu € obmexe-
HOtO. B Vkpaini BusABIeHO OOMEXEHy KUIBKICTH MO-
CITIJKEHb, TPUCBIYEHUX aHai3y YMHHUKIB TOTOBHOCTI
KIHOK 10 ckpuHiHry PM3 Ta PIIIM.

B ormsanogiii crarti, omy6nikoBasnii y 2023 pomi,
HaBEJICHO 3arajibHi MpoOJIeMHU Ta MEepelKoau Mpodinax-
tukn PIIIM. ABTOopm 3a3Havyanu Taki (akTopu: HEmo-
cTaTHA 1H()OPMOBaHICTh Nali€HTIB, EKOHOMIUHI Oap’epn
IIO/I0 BaKOMHALIl IPOTH BIpyCy NAamiJIOMH JIFOJUHA
(BILJI), BrmuB karacTpod Ta CKiIaHa TyMaHITapHA CUTY-
amis [11]. 3 ooy Ha 1€, METOI0 HAIIOTO JOCTiIMKEeHHSI
€ BUSIBIICHHS (paKTOPiB, SKi, HAa TYMKY KiHOK, BIIJIMBAIOTh
Ha {XHIO MOTHBAIIiI0 Ta TOTOBHICTh MPOXOINUTH CKPHHIHT
PM3 ta PIIIM.

O06’exT i MeToan nmocaimkennsi. bymo mpose-
JIEHO onuTyBaHHA 343 xiHOK BikoM 21-74 pokwu 3a A010-
MOrol0 Bayiau3oBaHOi aHkeTH «OIiHKa TOTOBHOCTI
Tali€HTOK POXOANTH CKPHHIHT PaKy MOJIOYHOT 3aJ103H Ta
ke MaTKu» [12]. 3riIHO 3 aHKETOI0, KOKHA YYaCHUIIS
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JIOTIOMOTOI0 MeToay «cHiroBoi kymi» [13]. Comiogemo-
rpadiuHi JaHi pecHOHJIEHTOK NpejcraByieHi B Tadn. 1. 3
omucy MM 0ayMMo, 110 HepeBaXKHa OUIBIIICTh yYacHUIb
OyJiu IIpaneBIanIToOBaHi, MaJy BUILLYy OCBITY Ta OyiH of-
pyXKeHi.

Taoauns 1

Comniogemorpagiuni XapaKTepUCTHKH YYACHUKIB T0CTiIZKeHHS

Tun 3aiiaaTocTi, n (%) Ocsira, n (%) Cimeiinnii ctas, n (%)
PoGora Ha noBHUI 1eHb 180 (52,5) Buma ocsita 256 (74,6) Q;[pyxcueHl / 212 (61,8)
LUBIIBHUN IUTIO0
3HaX0/PKyCs Y BIIYCTIIL IO Cepems
JLKYCA Y BULTYCTH 72 (21) criemianbHa 71 (20,7) Heonpysxeni 131 (38,2)
JIOTJISLY 38 TUTUHOIO ocBiTa
Tre (HCEICIO]-.[epI/I, CTYACHTH, 91 (26,5) Cepenns ocBita 16 (4,7)
JaCTKOBA 3alHATICTh, 0€3p00ITHI)

Juis sSKicCHOTO aHaNi3y BIANOBiICH Ha BiIKpHTE
3aMUTaHHS MU TPOBENIM TEMaTHYHHUIA aHaJi3 3TiTHO 3 pe-
KOMCHJIAIIISIMUA IIOJI0 aHANi3y Pe3yJbTaTiB SKICHUX JI0-
ciimkens [14]. Ilpouec ananizy nepeabauaB KoJyBaHHS
BIITIOBIJICH, SKI 3r0JJOM OyJIO IHTEIPOBAHO B MIJTEMH Ta
CHCTEeMaTH30BaHO y KilbKa BEMMKHUX TeM. KoxHiil npu-
CBOIJIM KO/ 13 MO3HAUKO0 « YUy (Y4acHHIS JOCIIIKESHHS)
Ta MOPSAKOBOTO HOMepa. YcCi BIiAMOBIII aHANi3yBallk sIK
CYULUTPHAN MacuB JaHHUX Oe3 MOILTY 32 BIKOM, OCBITOO UH

BUKOPHCTAHHSIM UTIOCTPATUBHUX IUTAT. BHCIOBIIOBaHHA
PECIIOHACHTOK MOAAaHO 0e3 PEeAaKTOPCHKUX BTPYdaHb, i3
30epeKeHHSAM iXHIX MOBHHX, CTHJIICTHYHHX Ta opdo-
rpadiYHUX 0COOIUBOCTEIA.

Pe3ysbTaTH 10CTiIKEHHS TA iX 00rOBOpPEHHS.
Bci 3akonoBaHi BiANOBiAI PECHOHJICHTOK PO3IUTAIN Ha
TEMH Ta MiATeMH. 3 yCiX BiAMOBiAeH copmytoBaan 9
KIIFOYOBHX TEMAaTHYHHUX JOMEHIB, IO BiZOOpa’karoTh MO-
TUBaIiHI QakTopu Ta Oap’epu 1O TPOXOIKEHHS

MiclieM  TpokuBaHHA. [lomampmry — iHTepmperamito  ckpuHiHTY PM3 Ta PIIIM (muB puc. 1).
3MifiCHIOBaIM B MeXax TEMAaTHYHOTO aHami3y 3

AocTynHicTb

nocnyr

AKicTb MeguYHOI fonomoru Ta
KOMMNEeTEeHTHICTb Nnikapsa

. . MOT
AepxaBHi, CUCTEMHI Ta

opraHi3auiiiHi acnekTu
[lO CKP

DAKTOPU TA
BEAP'EPU MALIIEHTIB

IHhopmyBaHHS,
HaraglyBaHHs, NpocBiTa

VBAL|IHI
o Oco6ucTi MeauyHi

NoKa3aHHA Ta CTaH

WHIHIY PAKY 3A0poOB’A

MOJIOYHOI 3A/1031

TA WA

XBopo6wu B ciM’i | cTpax
pu3uKiB

Typ6oTa npo ciM’to T2
6NU3bKNX

KN MATKMN

epcoHanbHi LiHHOCTI 1
BiANOBigaNIbHICTL

BigcyTHicTb a6o
HeBU3HAYEHICTb MOTUBYHOUMX
thakTopiB

Puc. 1. MoTuBauiiini ¢pakTopu Ta 6ap’epu 10 NPOXOIKEHHS] CKPUHIHTY PaKy MOJIOYHOI 321031 TA IIUHKHA MAaTKH

1. SIkicTh MeIUYHOI JOTIOMOTH Ta KOMIIETEHT-
HIiCTB Jikaps

Haiiyacrime >KiHKM HaroJjoumyBajid Ha notpedi
JIOBipH 110 mpodeciiHoCTi (PaxiBId Ta SKOCTI METUIHOL
JIOTIOMOTH, IO BHJIMBAJIacs B SIKICTh KOMYHIKaIlii, 3/1aT-
HOCTI IOSICHATH PE3yJIbTaTH H alrOPUTM Jii.

VY 62: «V spyunuil uac, komgpopmnux ymosax,
be3 kpumuxu 3 60Ky épaua, wo pauiuie He NPoxoound, 3
docmynHum i AKICHUM NOSACHEHHAM 8paya, Oe3 uepey.

Takox st 6araTbOX BaYKIMBUMH € KOMIIETEHT-
HICTb, YBaXHICTb 1 TAKTOBHICTB JTiKapsl.
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VY 3: «Axwo s 6y0y eneeuena 8 Akocmi pe3yib-
mamis obcmedicenuss ma npogeciunocmi aikaps, AKull ix
iHmepnpemyey.

OKpeMoO y4YacHHIII OMUCYBAIH CTUYHHUN KOMIIO-
HEHT B3a€MOJIii: TOBara J0 PIilICHHS MAali€HTKH, HaBiTh
SIKIIIO BOHA BiTMOBJISIETHCS BiJI CKPHHIHTY.

VY 39: «A 6 nocnyxana nikaps ... wo Hadas ou
6cebiuny ingopmayiro, i 3 nogaeor ioneccs bu 00 Mo2o
PpiuienHs, Hagimv, AKUO BOHO - BIOMOBA 80 CKPUHIHEY».
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VY BIINOBIASX TaKOX 3BydYana mpoodiiema mepe-
BAHTa)XEHOCTI JIIKapiB Ta HU3bKOI Opi€HTALil CHCTEMH Ha
npodigaKkTUKYy.

Y4 199: «..Hapaszi npu  npoxooowcenHi
npoQinakxmuyHux mMedonsnoié Ha NIONPUEMCIMEAX JIKAPI 8
NOIKNIHIKAX nepesanmasiceni abo He3ayikasieHi, a 8 iH-
wull wac cami RAyicHmMKU He 3a6cou MAaiomv MOJiC-
JUBICMb 3AUMAMUCS BAACHUM 300PO8'IM... ».

3 BignmoBigel 6ayuMo, IO IS KIHOK Ba)KJIUBHI
He nume GakT HasABHOCTI MOCIYTH, a W AKICTh MEIMIHOI
KoMmyHikarii. Came BOHa 9acTO € «BOPOTaMI» IO TpPHIA-
HSTTS PilICHHS PO CKPHHIHT.

2. locTynmHicTh MOCIYT

Mu BU3HAYMIIM, IO JOCTYIHICTh MEJUYHUX TO-
CIJIYT Yy BITIOBIIIX Ma€e TpH BUMipu: TreorpadiyHui, piHaH-
COBHI1 1 YaCOBUIA.

leorpadiuna fgOCTYmHICTH 1  oprasizauiiHi
Oap’epu. JKiHKM mimKpecTOBaNM 3HAYCHHSA OJNU3BKOCTI
MOCIYTH 0 IOMY/poOOTH Ta HAasBHOCTI cremiajicra y
MICIIi TPOKMBaHHSI.

Y4 16: «Bnudicue 0o doma uu pobomu. He mpeba
Oyaice 0anexo ixamuy.

Y4 33: «Biocymuicme 008#cenesHux uepey.

diHaHCOBa JOCTYNHICTh BHUSBHJIACS OKPEMHM
(hakTOpOM, SIKMIl BIUIMBAB HA TOTOBHICThH JKIHOK IIPOXO-
quty ckpuHinry PM3 ta PIIIM. Tewma rporueii 3By4ana sik
onHa i3 HalWcwibHINMX. YacTWHAa ydYacHUIb MPSMO
OB’ sI3yBaJla MOXKJIMBICTh CKPUHIHTY 3 HasiBHICTIO OIUIATH
a00 HaIpPaBIICHHI.

Y4 118: «Cmanom Ha 3apa3 0na meHe €OuHull
gaxkmop — docmynnicme Qinancosay.

YU 123: «Momueayis €, uekaio 6€3KOumosHO20
HANPAGIEHHAN.

YacoBi MOIIHBOCTI/3pydHicTh. OxpiM (iHaHCO-
BUX IINTaHb Ta MOTPeOM B PO3’sICHEHHI 3aBJaHb, *KIHKH
HaroJOCHJIM Ha BaXKJIMBOCTI YiTKOTo rpadika Ta 3anucy Ha
KOHKPETHHH yac.

YU 48: «beskowmogne npoxo0dcens 3a Yimkum
epagixom 6e3 uepe y HA3HAUEHY 200UHY.

VY 62: «V spyunuil uac, komgpopmuux ymoeax,
Oe3 kpumuxu 3 60Ky épaua, wo pauiuie He NPoxoouna, 3
00CMYRHUM i AKICHUM NOACHEHHAM 8payd, Oe3 uepey.

JOCTYITHICT CKPUHIHTOBHX METO/IB IS paHHb-
oro BusaBiIeHHA PM3 Ta PIIIM mig mamieHTOK BKIIrOYalia
HE TIIBKH «€/HeMae», a #W CYKYIHICTH (haKTopiB:
ONMM3BKICTP 1O MiCIl TPOKUBaHHSI YH TPAaHCIOPTHA
JoricTHKa, (piHAHCOBA CHPOMOJKHICTh MAI[IEHTOK Ta Ha-
SIBHICTh 4acy. HaToMmicTh Torana oprasizaiiisi mporecy
3HWXKYE TOTOBHICTB JKiHOK IIPOXOIUTH 00CTEKEHHS HaBIiTh
3a HasIBHOI MOTHBAIII].

3. InpopmyBanHsi, HaragyBaHHsl, IPOCBiTa

YyacHUII dYacTO 3amMTyBald MpO YiTKi 1H-
CTPYKLII Ta CHCTEMHI HarajgyBaHHs, 30KpeMa LU(POBI.
BaxnBum OyJio He MPOCTO «3HATH, IO Tpebday, a MaTh
3pO3yMIJIMH MapLIpyT i MiJIKa3Ky «KOJN/Ie/SK».

Y4 36: «/Jocmynnicme maxkoi nocnyeu. Yimkuii
niaun 0iu xoau i wjo pooumu. Moowcrueo menespam 6om
AKUU paz y pIiK Haeadye 3 KOHKPemHOW aodpecor oOe
MOJICHA Ye 3pooumu y MOEMY MiCmiy.

YU 160: «llepconanvhe 3anpouieHus».

JKiHK¥M 04iKyIOTH Bif JIiKaps HE IPOCTO PEKOMEH-
JaIii «ImiTH Ha CKPUHIHT», a CTPYKTypoBaHOTO iH(OP-
MyBaHHS: 110 came Oyze BimOyBaTHCs, HaBImO MOTpiOeH
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KOHKPETHUI METOJ Ta SIK YITKO JICTATUCS J0 MICIs Mpo-
BEJICHHSI CKPHHIHTY.

4. Oco0OucTi MeanYHi MOKa3aHHA Ta CTaH 3]0-
poB’st

Pesynbrat BimmoBizell TakoX MOKA3yrOTh, IO
HasBHICTH CUMIITOMIB, TIOTIEPEHIX JiarHO3iB a00 BHUsBIIE-
HUX TIaTOJIOTiH (31 CJIiB MaIli€HTOK) BIUIMBAE Ha IXHIO TO-
TOBHICTh TpoxonuTu ckpuHiar PM3 Ta PIIM. 3ramysa-
Twcs OucIniasis, GidpoaneHoMa, €eHIOMETPio3, omeparii B
aHaMHe31, TIOTaHe CAMOTIOTYTTS.

VY 135: «Tpeba oumuny nocmasumu Ha Ho2u,
myp6yoce npo ceoe 300pos’ss momy. byna gibpoadenoma
mon. 3an. Endomempios, onepayis. JJucniaszis wi/my.

VU 168: «Axwo eusenio nio uac camocmiiuho2o
027130y, WO WoCb He MAK 3 2PYObMU (AKECh YIMOBUECHHS) ».

Cepenl  ONMUTaHHWX OJKIHOK TOTOBHICTH  JI0
CKPUHIHTY BH3Hauayacs piBHEM MOiH(QOpPMOBaHOCTI Mpo
MeBHI pU3WKHA a00 HAsSBHICTIO CHMIITOMIB 3aXBOPIOBAHb
IIMAKA MaTKH 91 MOJIOYHOI 3aJI03H.

5. llepcoHanbHi HIHHOCTI i BiANOBigaIbHICTH

OmuH i3 ONOKIB BiANOBiIEH MPOZEMOHCTPYBaB
YCBIIOMJICHY BHYTPIIIHIO MOTHBAIiO, sIKa BigoOpakaia
Taki MEepCOHANbHI IIIHHOCTI: Oa)XaHHA OYyTH 3J0POBOIO,
LIHHICTb JKUTTS, BIANIOBIIAJbHICTH 32 ce0e Ta PO3yMiHHS
nepeBar paHHbOI J1arHOCTHKH.

VY 35: «basicanns 6ymu 300p0o6oio, ye 0CHOB-
HUll haxmop, Hy [ panHs OIA2HOCMUKA, 51K HAOIsL 6UNIKY-
8aMu 3aX80PIOBAHHAN.

Y4 158: «l]e mae 6ymu 30608 's13aHHA KONHCHOT
JHCIHKU Ha OepocagHomy piewi. IIpoghinakmuka Oeuiesuie
HIDIC TIKYBAHHS, | Ye Mae Oymu npasuiom 8 0epicagiy.

Cepen BiATIOBiAeH TpAIULLINCA TE3W BiJ BMOTH-
BOBaHMX TNAIli€EHTOK, sKi BOaYamy B CKPHHIHTY 30epe-
JKCHHSI CBOT'O 37I0POB’SI Ta SIKICHOTO JIOBTOJIITTSL.

VY 113: «Hemae niskux ¢paxmopis, s1 npocmo
cmedicy 3a c80iM 300p08 M.

TakuM YMHOM, YaCTUHA YKPaiHOK IOBHICTIO TO-
TOBA MPOXOJUTH MPOQUIAKTHYHI OTJIIIU, IO JT03BOJIUTH
3HU3UTH HaBaHTA)XXKEHHS Ha CUCTEMY OXOPOHH 310pOB’sl.

6. BincyTHicTh 200 HeBU3HAYEHICTH MOTHBYIO-
4yux pakTopis

3HaYHa YacTHUHA BiJIOBiNeH Oyia KOPOTKOKO abo
HEBU3HAYCHOI M0N0 (PaKTOpiB MOTHBAIi O HPOXOI-
xkeHHs ckpuHiHTY PM3 Tta PIHIM. I[lamientkam Oyio
BaXXKO C(POPMYITFOBATH, 5IKi CaMe KOMIIOHCHTH Bi[irParOTh
BHpIMIANEHY PONIb y iXHIH TOTOBHOCTI MPOHTH 00CTe-
JKCHHSL.

Y4 72: «He 3narwy.

VY 191: «V cgimi cminbku 6cb020 nos’sa3aHo 3
JaiKapamu, ane 6e3 npuduHy X00umu 00 HUX nepesipsamucs
NOCMIUHO DAXNCAHHA He MAE, He 3HAI0 3 YUM Ye 38 A3AHOY.

Binmogizi, mo MiCTSTh CYMHIBH, MOXYTh CTaTH
caMe THUM Ba)XJIUBUM PeCypcoM it (JOPMyBaHHS CTpa-
Terii HaBYaHHS KiHOK. BOHM JomoMararoTe Kparie 3po-
3YMITH PH3HUKH, CCHC CKPHHIHTY, 8 TAKOX 3HA3UTH TPHBO-
JKHICTB/HETIEBHICTH MEepe]l METUIHUMHE 00CTESIKCHHIMU.

7. Typ6ota npo ciM’10 Ta 0JIM3bKHX

YacTiHa >XIHOK ONHKCYyBajla CBOIO MOTHBAIIIIO
COLIIATBHOIO BiIOBIAaTIbHICTIO: IParHEHHAM OyTH 3/10pO-
BHUMH 33]UJ151 IiTeH 1 He cTaBaTH TsArapeM ISl pOJIUHY.

VY 94: «Haseuicms manoi oumunu, 1Ky mpebda
supocmumu. Heobxiono obcmedcysamuco wob oymu 300-
POBUMN.
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VY 128: «Xouy susensimu x6opobu 64acHo, wjoo
nomim He dodagamu OimsM KIONOMY 002NA0amu MeHey.

OKpeMo KIHKH MIKIYyIOTBCSl PO CBOE 3/10pOB’SI
3apajid HOBOTO MOKOJIIHHSA 1 CBOTX MallOyTHIX JiTEH.

Y4 175: «lliocomoska 0o sacimnocmiy.

Jii Meau9IHOI CUCTEMH B LIJIOMY Ta JiKaps Iie
IHHANA KOMYHIKAIitHANA «MiCTOK», Ie IpOo(iTaKTHKa BHU-
CTymae pecypcoM 30epekeHHs (yHKIiOHAIBHOCTI CiM’i.
OTtpuMaHi JaHi MOXYTb OYTH OCHOBOIO JUISI PO3POOKH pe-
KOMEHJaIii CiMeHHNM JIiKapsiM, BY3bKHM CIICIiaicTaMm,
3anisHIM y ckpuaiHTY PM3 Ta PIIIM, kepiBHHKaM Memd-
HUX 3aKJIaJ(iB Ta BUKJIaJadyaM MeIUYHHUX (DaKyIbTETIB.

8. XBopoOu B ciM’i / cTpax pu3ukiB

Emoniiini peakiii, 3yMOBJICHI OCBIZIOM paky B
ONMM3BKHX Ta CTPaxoM Iepes XBOpoOOIo, CTalu OKPEMHUM
YUHHUKOM Yy (OpMyBaHHI MoTuBauii Ta Oap’epiB 10
ckpuninry PM3 ta PIIIM. Cepen HUX MOXHA BUIITUTH
PO3YMIHHS )KiHKaMH MTOIMTUPEHOCTI X 3aXBOPIOBAHb 1, K
HACITIIOK, B&XKIIMBOCTI iX PAHHBOI IarHOCTHKH.

VY 34: «Bucoka 3axeoprogaricms Ha pak cepeo
SHATIOMUX HCIHOKY.

Y4 133: «[Qyoice noeana exonoeis, ma 6azamo
8UNAOKIB PAKY».

Jocsin BrpaT a00 XBOpOOH B POJIMHI CTA€E TOTY-
JKHUM TPUTEPOM A0 CKpHHIHTY. BoaHowac oO0TsIKeHMI
CIMCHHUN aHAMHE3 MOKE MMOCHJIFOBATH TPUBOXKHICTD, 10
BUMAarae JeiiKaTHOTO, OPI€EHTOBAHOT'O HA 3MEHILICHHS Te-
PEKHMBaHb Malli€eHTa, KOHCYJIbTYBaHHS.

YUY 40: «Mama xeopina pax monounoi 3ano3zu 4
cmaois Memacmasu, Hadcaub il 621ce Hema 6HCUBUX .

9. lep:kaBHi, cucTeMHi Ta oprani3amiiini ac-
NeKTH

Y4acHUII 4acTO OMMCYBaJIN CKPHUHIHT SIK IIPOLIEC,
IO TOTpPe0y€e CHCTEMHOIO CIPOIIEHHS Ta (popMyBaHHS
000B’SI3KOBOT ~ JIEp’KaBHOI ~MPOTPaMH  OHKOJIOTIYHOTO
CKPUHIHTY: YiTKi mpouexypu, rpadik, O€3KOIITOBHICTb,
«000B’I3KOBICTB», LIU(POBI HarayBaHHS.

YUY 64: «Buecenus ix 6 nepenix 0008'a3x06ux
WOPIUHUX 0OCMEIICEHD ».

BonmHouac 3Bywanu icTopii OHOPOKpAaTHYHHX
6ap’epiB 1 mpoOieM MapUIpyTH3aLii Mali€HTIB.

Y4 178: «Illpomuodia obcuyeo8yronoeo meouu-
HO20 NepCoHany muny — Xouy npoumu mamozpagiio —
20imb 3a HanpagieHusm 0o mamonoza! Mamonoz 6e3 ma-
Mmoepaqhiii ne npuiimae( ye npu HAABHOCMI e1EKMPOHHO20
HanpaseienHs) Bonuncekuil oHkooucnancep, 3aMKHymull
Kpyey.

JKinku 6avath He JnIIe OCOOUCTI MPUIHHM, a i
CUCTeMHI mepenIko 1. [Iis J1ikapiB e CUrHaI: MOTHBAIIIS
4acTO «JIAMAaEThCS» HA eTami OpraHizaiii MapupyTy
MaIi€eHTa.

[IpoBenenuii anaii3 JeMOHCTPYE, III0 TOTOBHICTH
Jo ckpuHinry PM3 i PILIM ysBisieThest xKiHKaM sik OasiaHc
MIX JIOBIpOIO (KOMIETEHTHICTB 1 TAKTOBHICTB JIiKaps), 10-
CTYNHICTIO (BapTicTh, reorpadis, 4ac), iHPOPMOBAHICTIO
(mosicHeHHs1, 1HCTPYKILIi, HaragyBaHHs) Ta OCOOHMCTUMH
TpUrepamu (CUMIITOMH, TIONIEPE/IHI AiarHO3H, TOCBI/ paKy
B CiM’1, BIITOBINBHICTH MEPE]] NITHMH).

OTpuMaHi pe3yJIbTaTH Y3TOKYIOThCS 3 JTaHUMH
MDKHApPOJHUX AOCIIKEeHb. Tak, CHCTeMaTHYHUN OTJIsL
Georga D Ta iH. noka3aB, 110 Y4acTb JKIHOK y CKPUHIHTY
PM3 Bu3zHaya€eThCsI HU3KOIO B3a€EMOIIOB’ I3aHUX YHHHUKIB,
30KpeMa pPEeKOMEHJAIlisIMH MEIUYHHUX TPaIliBHUKIB, J0O-
CTYNHICTIO  CKPHHIHTOBHX  IIOCJIyI Ta  piBHEM

10iH(OPMOBAHOCTI KIHOK PO MPOQIIAKTUKY 1 CKPHHIHT
[15]. ABTOpM TaKoX HiIKPECIIOIOTh POJIb OOTSHKEHOTO
CIMEHHOT0 aHaMHe3y Ta CUCTEMH 3alpolieHb a00 Haraxy-
BaHb K (aKTOpiB, 110 MOTHBYIOTb KIHOK IIPOXOJUTH 00-
CTEXXEHHS I paHHbOTO BusiBiieHHs PM3 Ta PIIIM.

IToniO6HI BUCHOBKM OTpHMaHi TaKOX i B iHIIOMY
cucrematugHoMy orisimi [16], me st mosicHeHHsS Tmo-
BEJIHKH MO0 CKPHHIHTY BUKOPHUCTAHO MOJENb IIepeKo-
Haub momo 310pos’s (Health Belief Model) [17]. Asropu
myOMiKyIOTh, IO yYacTh y MPOBEICHHI MPOQiIaKTHIHNX
3aXO0MiB BU3HAYAETHCA CIPHUHATTSAM PHU3UKY, PiBHEM
3HaHb PO NPO(DITAKTUKY Ta TAK 3BaHUMH «TPUI'€PaMH JIO
Iii». Jlo Takux TpUrepiB HajuekaTh M0SIBa CUMITOMIB, I10-
MEpe/Hii JOCBIJ 3aXBOpPIOBaHHSA a00 peKOMEHHAIii
MEIMYHHX MPAIliBHUKIB.

L1 KOHIETIIis Y3rOKYETHCS 3 HAIMMU PE3yJIb-
TaTaMH, OCKUIBKM PECIIOHAEHTKH TaKOX 3a3Hayalid, IO
CHUMIITOMH, TTOTIEPETHI AiarHO3H a00 BUITAIKH PaKy B CiM’1
MOJKYTh BIUIMBATH Ha IXHIO TOTOBHICTB JIO ITPOXOKCHHS
CKPHHIHTY.

BopHouac Hamii maHi pO3IMIUPIOIOTH TIOTIEPEIHI
BHUCHOBKH aBTOpiB. JKiHKM YKpalHM aKLIEHTYBalIH yBary
HAa BaXIUBOCTI B3aeMOIil 3 IKapeM. Y4YacHHII
HOB’SI3yBaJIM TOTOBHICTH J0 NMPOXOJUKEHHS CKPUHIHTY 3
JIOBIpOI0 10 KOMIICTEHTHOCTI JKaps Ta WOro Ko-
MYHIKaI[IHHIX HABUYOK.

[le ogHUM Ba)XJTMBUM aCIIEKTOM, L0 YiTKO MpPO-
SIBUBCS Y HAIlIUX pe3yJbTaTax, € JOCTYIHICTh. BoHa BKIItO-
yajga (HIHAHCOBY CKIaJOBY, TreorpadiuHy ONU3BKICTh
MEIWYHHUX 3aKIaliB Ta YacOBi pecypcH. YYacHHII IIif-
KPECIIOBAIIH ii SIK BXKJIMBUI €JIEMEHT IIPOLECY NPUHHATTS
pimenHs. MoxHa miAcyMyBaTH, IO HE TUIEKH MOiH(pOP-
MOBAHICTb, a i JOCTYNHICTh BU3HAYAIOTh CTYIIIHb peallb-
HOI TOTOBHOCTI 10 MPOXOKCHHs CKpuHiHTY PM3 Ta
PIIM.

Pazom 3 TUM yacTHMHA )KIHOK € 3 TACUBHUMH YU
HEBM3HAUCHUMH (aKTOpaMH TOTOBHOCTI 10 CKPHHIHTY.
[oniOHi pe3ynpraTH omucaHi i y MIKHApOAHUX JO-
CII/DKEHHSIX, TPHUCBIYEHUX Oap’epamM 10O yd4acTi y
CKpHHIHTY. 30KpeMa, y IOCIiKeHHI 11010 0ap’epiB 10
MAM [18] Gymo moka3aHo, 10 YaCTHHA KIHOK HE Mae
4iTKO  c(opMynpOBaHOI TPUYUHH  BiAMOBH  abo
BinTepMiHyBaHHS OOCTexeHHs. [leski ydyacHHWII 3a3Ha-
YaJd, 0 BOHU HE 3HAIOTH SK OpraHi3yBaTu abo NpOHTH
MAM, Toxi sK iHIII TOBIJOMJLUTH TIPO BiTKJIaJaHHS
CKPHHIHTY 0€3 MOKJIMBOCTI YiTKO MOSCHUTH MPUIHHHA Ta-
koro pimenHs. IloxiGHi pe3ysnbratu omucaHi y mgo-
clipkeHHAX Imoxo ckpuHinry PIIM, y sxux dYacTmHa
JKIHOK JIEMOHCTpYyBajla TacHBHI a00 HEBW3HAYEHi ycTa-
HOBKH L0/10 TIPOXO/KEHHsI 00CTEKEHHS1, YaCTO HE MaK4n
YiTKO C(OPMYITbOBAaHHUX NMPHYHUH BigMoBH [19].

Mu oTpuManu CX0Xi BiATOBiAL, IO TOTPEOYIOTH
MOJAJIBIIOT0 TOTJIMOJICHOTO JIOCHIKEHHS. IIbOTO  ITH-
TaHHS, sIKe Kpallle MoKa)ke MeXaHi3MH (POpMyBaHHS IT'OTOB-
HOCTI JKIHOK JI0 IPOXO/pKeHHs cKpuHiHry PM3 ta PLLIM.
MeromaMu JuIs TAaKOTO aHaNi3y MOXYTh OyTH IHTEpB’IO
abo Qoxyc-rpynu, cnpsiMOBaHi Ha BUSABJICHHS INTHOMHHUX
NIepeKOHaHb, CTPaxiB Ta iHIIMX YMHHUKIB, 10 BIUIMBAIOTH
Ha (opMyBaHHS TOTOBHOCTI J0 MPOXOKEHHS Mpodiak-
TUYIHUX OOCTEKEHb.

Bapto 3a3mauuTtH, mo B YkpaiHi Take Jo-
CJTIDKEHHS TIPOBENH BIiepie. byio BUKOPUCTAHO Baligo-
BaHWH ONWTYBAILHUK, KWW TIABHINY€E HATIHHICTH 1 J0-
CTOBIpHICTh OTpHMaHWX pe3yibTariB [20] i mo3BOJISIE

2 (38) kBiTenb-uepBeHn, 2026 65



OLIIHUTH JYMKY PECIOHJEHTOK 11010 ()OPMYyBaHHS I'OTOB-
HOCTI 10 NpPOXO/pKeHHs CkpuHinry PM3 Tta PLIM.
AHOHIMHHUI (QoOpMaT ONUTYBaHHS [O3BOJIUB OTPUMAaTH
017 BiABEPTI BIAINOBIJI Ha MUTaHHS LIOA0 OCOOMCTOTO
JOCBimy Ta 6ap’epiB 10 ckpuHiHry. JXKiHKK Oynu 3 pi3HHX
ColiaNTbHUX BIKOBUX TPYII, BiAMOBIi I 310paHi pisHUMH Me-
TOJAaMH, IO JaJlo 3MOTY «IIOYYTH TOJIOC» PI3HHUX KIHOK.
Bognouac pe3ynsTaTti 6a3yI0THCS HAa CAMO3BiTaX PeCHOH-
JICHTOK, III0 MOYE MPHU3BECTH O NMEBHUX iH(OpMAIIHHNX
BUKDPHUBIICHb, a CTPYKTypoBaHa (opMa 3allUTaHHS MTOTCH-
iifHO 0OMEXHUTH BU3HAYCHHS TTIMOMHHNX JYMOK Ta Iepe-
KOHaHb yYacHUIIb.

IlepcnekTHBH MoOgAJbLIIUX AOCTiTKeHb. [lo-
Janeina podoTa Oyae crpsMOBaHAa Ha KiNBbKICHE BH3HA-
YeHHs piBHS TOTOBHOCTI )XIHOK 110 ckpuHiHry PM3 Ta
PIIM. Ha ocHOBI OTpUMaHHX pe3yJbTaTiB IUIAHYETHCS
BIPOBAKEHHS! LU(QPOBHX Ta OCBITHIX I1HCTPYMEHTIB.
BoHn 101moMOXyTh MiABUIIUTH TOTOBHICTh HACEIICHHS 10
CKPHHIHTY, a TAaKOX MOJ0JATH iHPOpMAaLiiHi IpOTaINHH,
XUOHI ySIBICHHS 1 CTUTMH, TIOB’s13aHi 31 ckpuHiHroM PM3
ta PIIIM. OdikyeThCs, IO TaKi BTPY4YaHHS CHOPUATHMYTh
MiJBUIICHHIO OXOIIEHHS HAyKOBO OOIPYHTOBAHUMH
NpodiTaKTHYHIMHA 3aX0JaMH, CBOE€YACHOMY BHSIBIICHHIO
3aXBOPIOBaHb Ta 30CPEKCHHIO KHUTTS 1 370POB’S KIHOK B
VYkpaini.

BucHoBkn. [OTOBHICTP 70 MPOXOKCHHS
ckpuninry PM3 ta PIIIM ckianaeTtses i3 iHAMBI Ty aabHUX,
MIDKOCOOHMCTICHUX 1 CUCTeMHUX (hakTOpiB. BaxknuBy posnb
BiZIrpatoTh JIOBipa A0 JKaps, SKICTb MEAMYHOI KO-
MYHIKalii Ta OCTYNHICTH MOCIYT. BaximBumu [e-
TEpMiHAHTAMH TaKOX € piBeHb iH()OPMOBAHOCTI, Ha-
SBHICTh TIEPCOHANBHUX (DaKTOPIB (CHMITOMH, CiMEHHUIA
aHaMHe3) i collialbHa BiMOBIJAIbHICTb.

BonHoUac yacTuHa XKIHOK IEMOHCTPY€E HEBH3HA-
4yeHy a00 MacWBHY IO3MIiIO, IO BKazye Ha MOTpedy B
[UIECTIPSIMOBAHUX OCBITHIX Ta MOTHUBAI[ITHUX IHTCPBCH-
wisix. OTpUMaHi pe3yJIbTaTH MiIKPECIIOI0Th HEOOXIIHICTh
PO3BUTKY TNAaLliEHTOPIEHTOBaHOI KOMYHiKalii, IOKpa-
meHHs opranizauii ckpuninry PM3 i PIIIM Ta Bmpo-
Ba/KEHHsI CUCTEM HaraJlyBaHb.

KonduikT inTepeciB: BijcyTHIiM.

3asiBa mpo poctrymHicTs maHmx: /JlaHi, mo
HiATBEP/KYIOTh PE3yNbTaTH IbOTO JOCTI/DKEHHS, MO-
CTYIIHI B aBTOpa-KOPECIIOHAEHTA 32 00T PYHTOBaHHUM 3aITH-
TOM.
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FOR BREAST AND CERVICAL CANCER
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Abstract. Prevention strategies play a key role in
reducing disease burden. According to WONCA, preven-
tion includes primary, secondary, tertiary, and quaternary
levels. In oncology, screening is particularly effective in
reducing mortality. Evidence shows that mammography in
women over 40 reduces breast cancer mortality by 25 %
over 10 years, while cervical cancer screening can reduce
mortality by over 70 %. However, despite national screen-
ing recommendations in Ukraine, many cases of breast and
cervical cancer are still detected at late stages. This sug-
gests that factors beyond healthcare system capacity may
influence women’s participation in screening.

Evidence demonstrates that regular mammogra-
phy in women over 40 years reduces breast cancer mortal-
ity by approximately 25 % over a 10-year period, while
cervical cancer screening can decrease mortality by more
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than 70 %. Despite the existence of national screening rec-
ommendations in Ukraine, a substantial proportion of
breast and cervical cancer cases are still diagnosed at ad-
vanced stages. This indicates that, in addition to healthcare
system capacity, behavioral, informational, and systemic
factors may significantly influence women’s participation
in screening programs.

We aimed to identify factors influencing
women’s motivation and readiness to undergo breast and
cervical cancer screening.

A cross-sectional survey of 343 women aged 21—
74 years was conducted using a validated questionnaire in-
cluded an open-ended question about motivational factors
for breast and cervical cancer screening. Data were col-
lected in a family medicine clinic in Uzhhorod and via so-
cial media using a snowball sampling method.

For results we identifed nine key thematic do-
mains, reflecting motivational factors and barriers to breast
and cervical cancer screening: quality of healthcare and
physician competence, accessibility of services, infor-
mation provision, reminders, and health education, indi-
vidual medical indications and health status, personal val-
ues and sense of responsibility, lack or uncertainty of mo-
tivating factors, care for family and close relatives, family
history of disease, perceived risk, governmental, systemic,
and organizational factors.

Women’s readiness to undergo breast and cervi-
cal cancer screening is determined by a complex interplay
of individual, interpersonal, and system level factors. Trust
in healthcare providers, the quality of doctor—patient com-
munication, and the accessibility and organization of
healthcare services play a central role in forming screening
behavior. Additional important determinants include the
level of awareness and health literacy, the presence of per-
sonal factors such as symptoms or family history of dis-
ease, as well as a sense of personal and social responsibil-
ity for health.

At the same time, a proportion of women demon-
strate uncertain or passive attitudes toward breast and cer-
vical cancer screening.

The findings emphasize the importance of devel-
oping patient-centered communication strategies, improv-
ing the organization and accessibility of breast and cervical
cancer screening programs, and implementing systematic
reminder and follow-up systems. A comprehensive ap-
proach that integrates behavioral, educational, and system-
level interventions is essential to enhance screening uptake
and ultimately improve early detection and health out-
comes.

Keywords: oncology, public health, screening
readiness, disease prevention, cancer prevention, primary
health care.
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BILJIMB JIETKOI BUBYXOBOI 3AKPUTOI YEPEITHO-MO3KOBOI TPABMM HA
KOTHITUBHI ®YHKIIII TA HEPBOBO-M’SI30BI i PE®JIEKTOPHI IIOKA3HUKH
Y MUIIEA

J1.0. CanpHuKOB*!

Ynemumym npobnem kpiobionozii i kpiomeouyunu Hayionanvnoi akademii nayk Yxpainu, m. Xapxis, Yxpaina
ORCID ID: 0009-0003-7183-2517, e-mail: dmytrosalnykovi@gmail.com
*ABTOp-KOpecnonaeHT: dmytrosalnykovl@gmail.com

Pe3rome. Y cydacHiii MequnuHI BUOyXOBa Y€peITHO-MO3KOBA TPAaBMa € BKIMBOIO KITIHITHOIO MPOOIEeMOI0, aK-
TyaJbHICTB K01 0COOIHMBO 3pOCTa€ B yMOBaX BOEHHUX [iil. MeToro HocmimkeHHs OyIi0 BUBUCHHS BIUTUBY JIETKOI BHOY-
XOBOI 3aKpUTOT YE€PEITHO-MO3KOBOI TPAaBMH Ha IMOKa3HUKU KOTHITUBHUX (DYHKIIN B MIOEJHAHHI 3 TECTyBaHHSIM HEPBOBO-
M’SI30BOTO KOHTPOJIIO Ta pe(JICKTOPHUX NMOKA3HUKIB Y MHUIIIECH.

MopentoBaHHs Jerkoi BUOyX0BOT 3aKpUTOl YepenHo-Mo3koBoi TpaBmu (JIB3UMT) i3 3acTocyBaHHSIM BIOCKO-
HaJIeHOT MOJei MPHUCTPOIO I CTBOPEHHs BUOyx0oBoi XxBuii 3ananoi notyxuocti (207 klla, mo exsiBaienTHo 30 psi)
BUKOHYBaJIX Ha camIisix muiei iainii BALB/c. Yepes 3, 7, 14, 21, 28 ai0 1 2 micsiii miciis TpaBMH OLIHIOBATIH B TUHAMIII
3arajbHUI CTaH TBapHH, CWIy XBaTy MEPEIHIMH KiHI[IBKaMH, CTaTyC HEBPOJOTTYHUX MOPYIIEHb i KOTHITUBHI (yHKIIT y
TIOBEIIHKOBOMY TECTi Ha pO3ITi3HABAHHS HOBHUX 00’ €KTIB i3 PO3paxyHKOM iHAEKCY AUCKPUMIHAIII] Ta TOKa3HUKA ITepeBaru
HOBU3HH. CTaTUCTUYHHI aHAII3 EKCIIEPUMEHTAIBHNX JaHUX IPOBOIMIH 32 JOIIOMOTO0 KpHuTepito PpigMaHa 3 moaab-
mmM post-hoc aHamizom 3a kpurepieMm BinmkokcoHa 3 monpaskoro boHpeppoHi.

3a pe3yabpTaTaMy AOCIIKEHb BCTAHOBIICHO BIACYTHICTh BUPAXEHUX 3MiH 3arajlbHOTO CTaHY Ta CTIHKHX HEBPO-
JOTIYHUX Ae(inuTIB y TBapHH 3 ekcriepuMerTanbHor0 JIB3UMT. V paHHI cTpOoKH micis TpaBMH BUSBICHO TPAH3UTOPHE
3HW)KEHHS 1HJIEKCY TUCKpUMIHAlli Ta nepeBar HOBU3HH 31 30€pe)KeHHM JOCIIIHUIBKOT aKTHBHOCTI, 110 CBITUUTH PO
TUMYacoBIi MOPYLIEHHS MPOIIeciB po3mi3HaBaHHs. Cuila XBaTy 3MEHIIyBaacs Ha 3-Tio 100y 3 MOJajIbIINM BiTHOBICHHAM
JI0 BUX1THUX 3Ha4eHb. JlociiKyBaHi pediekcn nepeBaxHo 30epiranucs, TOOJMHOKI BIAXMICHHS MaJId KOPOTKOYACHUI
XapakTtep. Y Mi3Hi CTPOKH CIOCTEPEIKEHHS NOKA3HHUKH HOPMaJli3yBaJIHCsl.

Jlerka BUOyX0OBa 3aKpUTa YEPEIIHO-MO3KOBA TPaBMa y MUIIEH CIIPUYHMHSIE KOTHITUBHI MOPYIIECHHS 32 BiJICYyTHO-
CTi CTIMKUX peIIEeKTOPHUX 1 HEPBOBO-M s130BHX JedinuTiB. OTpuMaHi 1aHi MiATBEPAKYIOTb, 10 3aCTOCOBaHA MOJIEINb €
MPUIATHOIO JUTS JOCIIIKEHHS paHHIX MOCTTPaBMaTHYHMX 3MiH KOTHITUBHHUX (DYHKIIH Ta IMOJAJIBIIOTO TECTYBaHHS I10-

TEHIIIIHHUX HEHPOIPOTEKTOPHUX Ta peadiIiTallifHIX MpemapaTiB.
Karou4osi ciioBa: BHOYX0Ba uepelrHO-MO3KOBa TpaBMa, peduieke, CHila XBaTy, KOTHITHBHI (YHKIIi, po3Ii3Ha-

BaHH, HEBPOJIOTIYHAHN CTATYC, NeQIIHT.

Beryn. B Vkpaini yepe3 moBHOMacmtaOHEe BTO-
praeHHs 30poitHux cun PO pizko 30iibLIMIacs 4acToTa
BUHHMKHEHHSI YEPEITHO-MO3KOBUX TPAaBM PI3HOIO CTYIICHS
TSHDKKOCTI, OCHOBHHUMH NPUUMHAMHU SIKMX € OOHOBI TpaBMy-
BaHHS Ta Ypa)KEHHS MUPHOT'O HAaCEJICHHSI BHACIIZIOK paKe-
THUX 00CTpiNiB 1 6oMOapayBanb. Hapasi Bimomo, 1110 mif
Jac MPOBEJICHHA aHTUTEPOPUCTUYHOI omeparii Ha cxoxi
VYkpainu (mepiog 2014-2021 pp.) yacToTa TpaBMHU TOJIOBH
craHoBwia 37,5 %, 3 HUX BOTHeNaIbHI 1 BUOYXOBI mopa-
HeHHs — 7,9 %, 3akpuTa yepernHo-mMo3koBa Tpasma (UMT)
— 12,7 % [1]. [atodiziomoris YMT ckiagae yucIeHHI MO-
JIEKYJISIpHI KacKaJy 3 HerafHuMu a0o0 BiJICTPOUYECHUMH Ha-
CJIiIKAMH, 110 MPU3BOJATH 10 THMYACOBOT'O YU IOCTIH-
Horo HeBpoorignoro aedinuty [2—4]. [lepBuHHI momko-
JOKSHHSI 3yMOBJICHI JTI€I0 TPaBMYIOUOi CHIIM Ha 0O0JIOHKH
Ta TKAaHWHY MO3KY, CYAMHH, JIIKBOPHY CHUCTEMY il KIiCTKH
yepena. BHacHiIoK mbOro MOPYIIYEThCS WiTICHICTH KITi-
THH — BiJI CyOKJIIHI9HOTO PiBHSA JI0 JIETKOT'O, TIOMIPHOTO UM
BaXXKOTO CTYTICHS YIIKODKEHHsM [2, 3]. BropuHHI peak-
11, 110 BKJIIOYAIOTh HeWpo3amaleHHs, TOpYyLIIeHHs reMa-
ToeHuedaiyHoro 6ap’epa, OKCHJAaTUBHHUI CTPEC, aKTHBa-
10 TiaIbHUX KJIITHH, JeTeHepaIlifo aKCOHIB Ta pO3BUBa-
€THCS TIPOTSTOM XBWJIMH, TOJWH 1 JHIB ITiCJISl TIEPBUHHOT
TPaBMH, CYTTEBO BU3HAYAE KIIHIYHHUH 1 QyHKIIOHAIEHUN
OPOTHO3 JUTs MOoCTpaXxaanux [4—7].
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[NepeBaxna kinpkicTh Bunaakis YMT — me nerka
TpaBMa roJIOBHOT'O MO3KY 3 F'€TEpOTeHHUM MEJINYHUM CTa-
HOM Ta IIMPOKOIO BapiaOeNbHICTIO JIOKai3alii Ta Xapak-
Tepy BTOPHHHOI'O ITOIIKO/PKEHHS, SIKa YacTO HE BUSBIIS-
€THCSI 32 JIOTIOMOT'OI0 CTAaHJAPTHUX METO/IIB HEHPOBi3yali-
3allil, 110 3aCTOCOBYIOTHCS B KJIiHIYHIN npakTuii. Excre-
PUMEHTAJIbHI TBapUHHI MOJETI € BaXIUBUMH JUIsS BU-
BUCHHA Ol0MeXaHIYHUX, KJIITHHHUX Ta MOJICKYJISIPHUX ac-
niexTiB UMT moauny, a Takosx 171 po3poOKH HOBUX Tepa-
meBTHYHUX migxonis [8]. OmHak Bce mie icHye morpeda y
Moudikarii icHyrounx abo po3poOili HOBUX JOKIiHIYHUX
MOJIeNIel TAKUX TPaBM Ha TBAPHHAX, OCOOIHMBO BHOYXOBUX
YMT, mo6 momoiaT TeparneBTHYHUN PO3PUB MK TOKITi-
HIYHUMH JOCHTIDKEHHSIMH Ta MEIUYHUM OOCIyrOBYBaH-
HSM TAIiE€HTIB.

JliarHOCTHKa YepermHO-MO3KOBOI TPaBMH B €KC-
MEPUMEHTAIBHUX MOJIEJISIX, 30KpeMa BUOYXOBOi, Mae HU-
3Ky IPUHIAIIOBUX TPYAHOIIB, OB’ SI3aHMX 31 CKIaJHICTIO
BIITBOPEHHS PEANTiICTHYHHUX NapaMeTpiB BUOyX0oBOi XBHII
Ta T 0lI0MEXaHIYHOTO BIUTMBY Ha MO30K. Ha BinmiHy Bix
Mojeneid Tyrnoi TpaBmu, BuOyxoBa UMT xapaxrepuzy-
€TBCS TTOETHAHHSM IIBUIKAX 3MiH THCKY, 3CYBHHX Aedo-
pMalliif TKaHWH, CYJUHHUAX Ta METa0ONIYHUX HOPYIICHB,
SIKI MOXKYTB HE CYNPOBOJIXKYBATHCS BUPAKCHUMHU MaKpOC-
KOMIYHUMH YIIKOKCHHAMU [8]. V Takux Mojensx Mop-
¢dosoriuni  3MiHM 9acTO MalTh AUPY3HHA abo
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BIZICTpOYEHUI XapakTep, 10 YCKIAIHIOE X BUSBJICHHS Ta
IHTepIpETAIlif0 32 JOIOMOTOK CTaHAAPTHUX TiCTOJNOTIY-
HUX MiIX0AiB. Y 1a00paTOpHUX YMOBax JiarHOCTHKa Hac-
niakiB BuOyxoBoi UMT BinOyBa€eThCsl HA OCHOBI MMOBEIiH-
KOBHX TECTIB Ta OLIHKM HEBPOJOTIYHUX AUCPYHKIIN ITi-
cis TpaBMyBaHHA [9, 10].

MeTor0 aocjigKeHHst OylIo BHBUCHHS BIUINBY
JIeTKo1 BUOYXOBOT 3aKpUTOI YePEITHO-MO3KOBOI TPaBMH Ha
MTOKAa3HUKH KOTHITUBHUX (DYHKINH y TO€XHAHHI 3 TeCTy-
BaHHJIM HEPBOBO-M S30BOT'0 KOHTPOJIO Ta PEPICKTOPHUX
MTOKA3HUKIB Y MHIIIEH.

O0’exT i MeTomm pociaipxenHst. Po6oty BHKO-
HYBaJIM Ha caMIiisgx muniei ninii BALB/c BikoM 6 MicsiliB
macoro 27-30 r (n=21), sixux Oyo BigibpaHo 3 50 ocodnH
3a pe3yJIbTaTaMH IoTepeTHbOTo TecTyBaHHs. [lapanensHo
BEJIN KOHTPOJIbHY TPYIy TBapuH Oe3 TpaBMyBaHHsS (N =
15). TeapuHu 3HAXOJMINCS B CTAHIAPTHUX YMOBax BiBa-
pito IIIKiK HAH Vxkpaiau (XapkiB). Bci manimysmii 3
TBapUHAMH HPOBOJWINCS BIIMOBIAHO 0 BUMOT «EBpO-
MEeWChKOi KOHBEHIII PO 3aXHUCT XpeOETHUX TBapuH, IO
BUKOPUCTOBYIOTBbCA B HaykoBuxX miumix» (CtpacOypr,
1986), 3akony Ykpaiau «[Ipo 3aXucCT TBapHH BiJl JKOPCTO-
KoTo moBoKeHHs» (2006) Ta «3aranbHUX eTHIHUX TIPHH-
IIUITIB €KCIIEPUMEHTIB Ha TBapuHax» (Kuis, 2013).

MoentoBaHH JIETKOT BUOYXOBOT 3aKPUTOT Uepe-
nmHO-M03Kk0Boi TpaBmu (JIB3UMT) i3 3acTocyBaHHSIM B10-
CKOHAJICHOT MOJIeJi MPUCTPOIO AJIsl CTBOPEHHS BHOYXOBOT
XBHJII 3aJIaHOI TIOTYXKHOCTI MTPOBOJMIIA 3T1JHO METOIUKH
[11, 12]. Cyts mMomemi mossirae y BiarBoperni UMT uwis-
XOM CHpsIMyBaHHS XBWJII BHCOKOTO THCKYy Ha TII€BHY
JUISHKY TOJIOBM TBapuHH. [ IIbOTO BHKOPHCTOBYIOTH
YCTAHOBKY 3 MOIM(IKOBAaHOTO MEWHTOOIBHOIO MapKepa
Ta pe3epByapa 31 CTUCHEHUM HOBITPSIM, sIKa TeHEpYe I10-
BITPSHUH TOTIK 33aJaHOi TPUBAJIOCTI Ta IHTEHCUBHOCTI.
TucK OTOKY MOBITPSI KOHTPOIIOETHCS IUIIXOM PETYIIO-
BaHHs MOro BHXOJy 3 0ajoHa, 10 (iKCYeThCsI MAHOMET-
poM. Ha ropusoHTasIbHIHN TWIKTI, 1O SKOI KPIIUIATHCS BCi
JleTalli MPHUCTPOIO, PO3TAalIOBaHMM By3on Qikcalil Tpu-
Maua 00’ €KTa, SIKUii 3a0e31euye Horo nepemilieHHs 1o ro-
pu3oHTaIN Ta BepTukani. TBapuHu mijyaBanucs aii BUOY-
x0Bo1 XBWIII NOBITPs1 iHTeHCcUBHIicTIO 207 KI]a, 1110 exBiBa-
nenTtHO 30 psi.

UYepes 3,7, 14,21, 28 xib i 2 MicsI1i TicIs TpaBMU
OLIIHIOBAJIM 3arajbHUM cTaH (Macy, CTaH XyTpa) B AWHa-
MIIIi, TPOBOIMIIN TOCIIIPKEHHS BIDKHBAHOCTI, CHITH XBaTY
NepeHiMU KiHIiBKaMu (quHaMometpist) [13] Ta craTycy
HEBPOJIOTIYHUX MOPYILIEHb (OLIHKY pe(IeKCiB, KOTHITHB-
HUX (YHKIIH y TOBEAIHKOBOMY TeCTi Ha PO3Mi3HaBaHHA
HOBHUX 00’€KkTiB). Bu3zHadamm poriBkoBuii peduiekc (peak-
{10 MOPTaHHA); peQIieKC BUMPSMICHHS Ha YOTHUPH JIATTH
ITICJIST KOPOTKOYACHOTO TMAaiHHS; pediekc 3TMHaHHS 3a-
JTHIX JIar PH MEeXaHIYHOMY CTHCHEHHI MiHIETOM MpH IIi-
JHATTI TBAPHHU 3a XBICT; pedIIeKc BiICMUKYBaHHS 3aIHIX
Jarn npu 00JIbOBOMY HOAPa3HEHHI T'OJIKOIO MPH IMiAHATTI
TBapuHU. TecTyBaHHS Ha PO3ITi3HABAHHS HOBUX 00’€KTIB
MIPOBOJIMIIN 3TiMHO MeTOAMKH [14]. 3BUKaHHA IO apeHH 3
Herpo30puMH cTiHkamu po3mipom 40x40x20 cm — BinOy-
BaJIocsl poTAroM 5 XB 3a 1 100y 1o tecty. CeaHc Tecty-
BaHHS HACTyHHOTO 1HS OyB moaineHuit Ha aBi dasm 3 2-
TOJMHHUM iHTepBajJoM — (a3a o3HalloMieHHS (5 XB, IBa
OJIHAaKOBHX TpeIMeTH) Ta ¢a3za TecTyBaHHS (3 XB, OJHH 3
MMOYaTKOBUX 00’ €KTIB 3aMiHIOBAJIA HOBUM). JlocTimKeHHs
00’€KTiB BpaxOBYBaJlM, KOJIM BUKOHYBAJIUCS TaKi KPHUTE-
pii: Muma opieHTOBaHa Ha 00’€KT (HIOXaHHS a00 JTOTHK

HOCOM Ta/ab0 MepeAHIMH JlarnamMu), MOp/ia 3HaXOAUThCS B
Mexax 2 cM Big 00°eKTa, onmcaHi KpUTepii BAKOHYIOTHCS
npotsiroM IoHaiiMeHme 1 c. CupaiHHS, CIUpaHHA Ha
00’exTH He BBaKayMcs (HOPMOIO JOCIITHUIIBKOI MOBEi-
Hku. DikcyBanu yac, BATpaYeHUI TBapUHAMU ISl JOCHTI-
JDKEHHST HOBOT'O 00’ €KTa, Ta 3arajIbHUI Yac JOCIIIIHKEHHS
IIBOX TpeaMeTiB y ¢a3i tectyBaHHS. [laM’ATh po3IizHa-
BaHHS OIIHIOBAJIH 32 TOTIOMOTOI0 iHIEKCY AUCKPUMIiHAII1,
SIKHHA pO3paxoByBaBcs HACTYITHUM yiHOM: [J] = ((9ac, Bu-
TpadeHn Ha HOBHUH 00’ €KT — Yac, BUTpauCHUI Ha 3HAHO-
MUl 00’ekT) / 3aranbHUN Yac, BHUTpadeHWH Ha JOCIi-
JoKeHHS1 000X 00’ekTiB). i1sl po3paxyHKy HOKa3HHKa Iie-
peBaru HOBU3HH BUKOPHUCTOBYBanu piBHsHHs: [TH = (uac,
BUTpaueHU Ha HOBUH 00'eKT / 3arajbHUI 4ac, BUTpaue-
HUH Ha ToCHiKeHHS 000X 00°ekTiB)*100 %.

CTaTUCTUYHUH aHaJi3 eKCIepUMEHTaJIbHUX Ja-
HUX MPOBOJINIIM 32 JONIOMOT 00 KpuTepiro dpigmana B me-
Kax KokHOi moOm 3 momampmmM post-hoc aHamizom 3a
kputepiem BinmkokcoHna 3 momnpaBkoro borgeppoHi. AHa-
J1i3 MIKTPYTIOBHX BiIMIHHOCTEH MIPOBOIIIIN 32 KPUTEPieEM
Manna-VYitHi. Pe3ynbraTi mpeacTaBIeHo y BUTIISIL MeTi-
aan (Me) Ta MikkBapTIiIbHOTO po3Mmaxy (Q1l; Q3). Bixn-
MIHHOCTI BBaXKau 3HATyIuMu mpu p < 0,05.

Pe3ysabTaTH 10CaiIKeHHS Ta iX 00rOBOpeHHS.
AHaii3 oOTpUMaHUX JaHUX MOKa3aB, 110 0OpaHa eKCIepu-
MEHTaJIbHa MOJIENIb BUOYXOBOT TPAaBMH T'OJIOBHOTO MO3KY
TBapUH CYIPOBOJIKY€ETHCS BUPAKCHUMH, aJIe 3BOPOTHUMU
HEBPOJIOTTYHUMH TOpymeHHsIMU. CrIoOCTepEeKEHHS 3a TBa-
PHHAMH TICIIs TPAaBMU HE BUSBUIIO CYyTTEBUX 3MiH y TXHIN
TIOBEAIHIII UM 3arajJbHOMY CTaHi IPOTSTOM YChOTO €KCIIe-
PUMEHTY.

3MiHH MacH y BiICOTKOBOMY CITiBBiTHOIIICHHI 10
BHXiHUX (HATHBHUX) IMIOKA3HUKIB IPEICTABICHO HA PHUC.
1. Y mumeii i3 JIB3UMT Ha 3-T10 Ta 7-My 100y Micis Tpa-
BMH 3MIHM MacH Tijla OyJM CTaTUCTHYHO HE3HAUYIIUMH:
CIIOCTEPIrajocs K 3HIKCHHS, TAaK 1 HE3HAYHE ITiJBU-
IIEHHS, 1110 3yMOBHIIO LIMPOKUIA 1iarna30HOM iHANBITyasb-
HHUX 3Ha4€Hb MMOPIBHSHO 3 BUXIAHUMHU naHuMU. Lle cBia-
YHUTh NPO BIJICYTHICTh BUPaKEHOI BTPAaTH MacH Tina y Oi-
apocti TBapuH. 3 14-toi 100U OyIo Bi3HAYEHO TEHICH-
IO JI0 OCTYIIOBOTO 301JIbLICHHS MaCH, OJJHAK CTaTHCTH-
YHO 3HAYYIINX BiAMIHHOCTEH OPIBHSHO 3 OLTBII paHHIMH
TepMiHaAMH He BHsABICHO. Ha 21-mry Ta 28-My no0y micus
TpaBMH Big3Havasocs nocrymnose BupaxkeHne (p = 0,010 ta
p = 0,004 BigmoBiAHO) 3pOCTaHHS MOKA3HUKA.

UYepes 2 MicsIi miciis 4epemTHO-MO3KOBOT TPaBMH
CIIOCTEPIrajgocs CyTTEBE Ta CTAaOLIbHE 30UIBIICHHS MacH
TiJTa TBAPWH MOPIBHAHO 3 BUXIAHUMH ITOKA3HUKAMH; BOJI-
HOYAc 1eH mpupicT OyB 31CTaBHUM i3 pe3yIbTaTaMu KOHT-
ponpHOi Tpynu. MemiaHHe 3HA4YeHHS TMOKa3HUKA OyJo B
4,83 paza (p < 0,001) Bume BiTHOCHO 3HAYECHHSI HA 3-TIO
no0y criocTepekeHHs. 3arajioM, MOKa3HUKW Ha 2-My Mi-
Cslli CIOCTEpEXEHHsI OyJMM CTaTUCTUYHO 3HAYYyIE BU-
IIMMH TOPIBHSHO 3 yCiMa INONEpeAHIMH YaCOBUMHU TOY-
kami (p < 0,05). Lle Moxe cBirunTH Npo HOpMaIBEHUN (i-
310JIOTIYHUH TPUPICT MacH Tijla B Mi3HiH MocTTpaBMaTHY-
HUll nepion. BomHowac 30epirammcst okpemi iHAWBiTya-
JbHI BIAXWIICHHS, IO T ITBEPKYETHCS HABHICTIO CTATH-
CTUYHO 3HAYYMIOl PI3HUIN Bil Tpymu KOHTpodw (p =
0,013). Takum YMHOM, PE3YIABTATU JOCITIHKEHHS 3MiHU
MacH Tifa y mumer 3i 3mozgensoBaHoo JIB3UMT moka-
3aJI1 HasSBHICTh BiTHOCHUX MOMIPHHUX KOJMBaHb y TOCTPUI
riepion i3 moganeuM 3HagymuM (p < 0,05) 3pocTaHHIM
MMOKa3HHKA B IM3HI TEPMiHU CIIOCTEPEIKEHHS.
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O KonTpone O Micna TpaBMu

Puc. 1. lnnamika 3minu Macu tizia tBapus nicas JIB3YUMT y BincorkoBomy cniBBiIHOLIEHHI 10
JAOTPABMATHYHHUX 3HAYEHb
IIpumimka: 1. * — BiIIMIHHOCTI 3HAYyIIi BiTHOCHO TIOKa3HKKa Ha 3-Tto HoOy micist Tpasmu (p < 0,05).
2. # — BIIMIHHOCTI 3HAYYIIli BITHOCHO BIAMOBIAHOTO MMOKa3HKKa rpymu micis Tpasmi (p < 0,05).

Bimomo, 110 yeperrHo-M03K0Ba TpaBMa pi3HOi eTi-
0JIOTii Ta CTYIICHS TSKKOCTI CYTIPOBOXKYETHCSI PO3BUTKOM
rocTpoi Helpo3amnanbHOI BiAMOBIL 31 3MiHaMK MeTa0oITi-
YHOTO CTaHy Ta IPOSIBAMH HEBPOJOTIYHUX ANCQYHKININ
[15]. Ominka pediekciB € BaXXIHBOIO CKIIAJIOBOIO HEHpPO-
MOBeiHKOBOTO aHalizy mpu UMT, ocKisIbKH 103BOJISIE BU-
SIBUTH TIOPYILIEHHS IHTerpauii CeHCOMOTOPHMX HLISXIB,
¢yHKUIT cTOoBOYpa MO3KYy Ta CHIHAIBHHX Pe(IEKTOPHUX
oyr. Y excriepumenTanbHux mMonensix UYMT pediekropHi
TECTH, BKIIIOYHO 3 Pe(IIEKCOM BHUIPSIMIICHHS Ta 3axOll-
JICHHSI, LIMPOKO 3aCTOCOBYIOTBHCS SK UYTJIMBI MOKa3HUKU
(hyHKIIOHAJIBHOTO CTaHy LIEHTPAJbHOI HEPBOBOI CHCTEMH
[9]. Hicns monmemoBanus JIB3UMT y TBapun 31e0iimb-
Ioro 30epiranucs BCi TOCTiIKyBaHI peIeKCH MPOTITOM
YChOTO TEpIONy CIIOCTEPEXEHHs. Maibke BCi MHII Jie-
MOHCTpPYBaJIH IOBHY HOPMaJIbHY PEaKIIio Ha IOIPA3HHUKH.
Y 0OIMHOKKX BHUNaKaxX Ha 3-Ti0 700y BiJ3HAYAINCS KO-
POTKOYACHI OTHOOIYHI MOPYIICHHS, IO MPOSBIUIUCS 200
B 30epexeHHi pediekcy Juie Ha OAHIH narmi, abo B oclia-
OneHHI peakiii Ha YKOJ TOJIKOIO IpH 30epexeHiil Biamo-
BiJli Ha MoIpa3HeHHs miHmeToM. 1{i 3MiHM Malu TpaH3UTO-
pHUil XapaKkTep, TOMy He BIUIMBAJIM Ha 3arajibHy KapTHHY
BiJTHOBJICHHS. ABTOpH TOCITiKeHHS [ 16] TakoX 3asMBIsUIN
PO BiJICYTHICTh NMPUTHIYEHHS pedIIEeKCiB y IPU3YHIB Ue-
pe3 1 roauHy, 24 roauHU Ta 7 JHIB MiCHsl BIUIUBY JIETKOL
BHOYXOBO{ TpaBMH, BKa3aBIlIH, 110 OyAb-5Ki HEBPOJIOTI4HI
Hacigku UMT Takoro cryneHst Manu cyOKIJIiHIYHUH Xapa-
KTep.

[MopymieHHs: KOTHITMBHHMX (YHKIIH, 30Kpema
11aM’AITi, € THTIOBUM HACJIITKOM TPaBMH T'OJIOBHOTO MO3KY.
OnHUM i3 MIMPOKO BXKUBAHUX TOBEIIHKOBHX TECTIB JJIS
OIIIHKHU «PO3Mi3HABAIBHOD MaM’STi y TPU3YHIB € TeCT Ha
po3mi3HaBaHHS HOBHX 00’€kTiB. BiH crimpaeTscs Ha npu-
POZHY CXWJIBHICTD IPU3YHIB 10 BUBUCHHS HOBU3HH — HO-
BUI 00’ €KT MPUBEPTAE IXHIO yBary OinbIre, HiXk 3HAHOMUIA
[17, 18]. Y namiii po6oTi OyJI0 32CTOCOBaHO CTaHJAPTHUI
MNPOTOKOJI TECTY 3 YITKO BH3HAYEHOIO METOJUKOIO:
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3BHKAHHS, O3HAWOMIICHHS Ta TecTyBaHHA. lle mo3Boise
omiHoBaTH niepesary HoBu3HH (ITH) Ta iHAekc quckpumi-
Hamii (IJ]) sk He3amekHi MOKAa3HUKH DPO3Mi3HABAIBHOL
IaM’ATi Ta BUSBJISITA MOJIHABI e()eKTH MiCIIs 3MOJIEIbO-
BaHO{ BUOYXOBOI YepemHO-MO3KOBOi TpaBMH [14].

Pesynprati OIHKM KOTHITHBHUX ITOKa3HHKIB
eKCIIEPUMEHTAIbHUX TBAapUH JI0 Ta B Pi3HI TEPMIHH MiCIIs
mozemoBantst JIB3UMT npencrasieno B tabnuui 1. [{o-
CJII/DKYBaHI MMapaMeTPH BKITIOYAIM 3arajlbHUN Yac IOCi-
JUKEHHS1 00’ €KTIB, 4ac B3a€MOJIIT 3 HOBUM MPEAMETOM, iH-
JIeKC MUCKpUMiHALil Ta Koe]ilieHT nepeBard HOBHU3HHU.
AHaii3 OTpUMaHuX JIJaHUX BHUSIBUB CTATUCTHYHO 3HAYYIIli
3mian nokasHukiB [J] ta ITH y auramini micis JIB3UMT,
oI0 CBIAYUTH MPO 3AJIEKHICTH KOTHITHBHOI (PYHKINT Bix
gacy micns TpaBMu. Tak, Ha 3-Tr0 100y y TpaBMOBaHHX
mumreit 1] cratuctuano 3Hagyme (p = 0,010) 3HIKYBaBCS
Ha 36,2 % NOpiBHAHO 3 HATUBHMM ITOKa3HUKOM. Lle moxe
BKa3yBaTH Ha TOCTpPE MOPYLICHHS IPOIECiB PO3ITi3HAa-
BaHHsI HOBOTO 00’ekta. Ha 7-My 100y criocTepe:KeHHs 1o-
Ka3HUK 3aJuIIaBcs 3HmwKkeHuM Ha 29,8 % (p = 0,014) no-
PIBHSIHO 3 HATUBHUMH 3HAYEHHIMH, 1110 CBITYUTH PO 30€-
PeXXeHHS KOTHITUBHOTO AedinuTy. JlocmimKeHHs iHAeKCy
repeBarit HOBU3HH, KU JEMOHCTPYE BiJICOTOK 4acy BUB-
YeHHS HOBOTO 00’€KTa BiIHOCHO 3araJIbHOTO 4acy Jo-
CJIIJDKEHHS], BUSIBMJIO CTAaTHCTHYHO 3HAYYIIE 3HWKCHHS
uporo nokasHuka (p < 0,05) y Ti cami micsist TpaBmu. Lle
Y3TOJUKY€EThCS 31 3HIDKSHHSIM 31aTHOCTI JI0 PO3MTi3HABAHHS
HoBoro ctumyny (IJ]). Tlomampmie crocrepexeHHsS BU-
SIBUJIO CTaTUCTHYHO 3HAUYIIIE IMiJBUILIEHHS 000X IMOKa3HU-
KiB 10 3Ha4€Hb, OJU3BKUX A0 BUXIAHUX (Pi310JIOTIYHUX,
MOPIBHSAHO 3 PAaHHIMH CTpOKaMH. Y KOHTPOJIBHIH rpymi
MIPOTSITOM yCHOTO NIEPio Ty eKCIIEPUMEHTY He 3a(hikCOBaHO
3MiH TOKa3HUKIB 3aTaJIbHOTO Yacy OCTIKEHHS 00’ €KTIB,
yacy B3a€MOJIi 3 HOBUM INPEIMETOM, iHAEKCY TUCKpUMI-
HaIlii Ta IepeBaru HOBU3HH; 3HAYCHHS IMOKa3HUKIB BiJIO-
BiJlaJM HATUBHOMY piBHIO Tpynu 3 JIB3UMT.
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Taoauns 1
Ouninka KOrHiTHBHOI (pyHKILII eKcIlepMMeHTAIbHUX TBAPUH IICJIsl 3MOAe/IbOBAHOI J1erkol BHOYXOBOI
YyepenHO-MO03KOBOI TPABMH B Pi3Hi CTPOKH CIIOCTepe:KeHHs (TecT HA PO3Mi3HABAHHS HOBHUX 00’ €KTIB)

Yac 1ociipKeHHS IPEMETIB, CEK. ]
Crpoxu excriepumMe- ] Inpexc nuckpumina- Iepepara HoBU3HIL. %
HTY 3aranbpHUi yac AocmipxeHHA HO- 1ii, BiIH. Of. p >0
BOTO IPeaMETa

Hatus 15 (14; 17) 11 (10; 13) 0,47 (0,43; 0,50) 73,33 (71,43; 75,0)

3 106a micos Tpasvn | 16 (12; 17) 9(7,12) 0,30 (0,17; 0,41)* 65,0 (58,33; 70,59)#
7 noba micos pasvn |15 (14; 16) 10 (9; 11) 0,33 (0,33; 0,38)* 66,67 (66,67; 68,75)#

14 z[o611:411:n;1 Tpa- 15 (14; 18) 12 (10; 13) 0,60 (0,44, 0,60) 80,0 (72,22; 80,0)

21 ”061 SOmIPE 1 15 (145 21) 11 (9; 16) 0,50 (0,39; 0,57) 75,0 (69,23; 78,57)
28 ”061 f{l;”" a1 12 (10; 16) 9(7;13) 0,43 (0,33; 0,56) 71,43 (66,67; 77,78)

2 MIC"“;‘;E“" a1 16 (13; 20) 12 (9: 15) 0,50 (0,39; 0,56) 75,0 (69,23; 77,78)

ITpumimka. 1. * - BIIMIHHOCTI 3HaUyIIi BITHOCHO HATUBHOT'O MOKa3HKKa iHAeKCY nuckpuminaii (p < 0,05);
2. # - BIIMIHHOCTI 3HAYyIIIi BiTHOCHO HATUBHOTO MOKa3HMKA MepeBaru HoBu3HU (p < 0,05).

Po3magym HEpBOBO-M’S30BOTO0 KOHTPOJIO, IO
TIPOSIBIIAIOTHCS TIOPYIICHHSIM PYX0BOi (DYHKIIIT, € BaXITH-
BUM TIPOSIBOM UYE€pPEITHO-MO3KOBOI TPaBMH Ta iHIIHNX HEH-
POTIATOIOTIYHIX CTaHIB 1 MAIOTh 3HAYHHU BILIHB Ha SKICTh
*uTTA [19, 20]. M’s130Ba crita € BUpIOIaIbHAM TTOKA3HU-
KOM JUIs OLIIHKU PYXOBOT (DYHKIIIT, 1110 Ma€ 3HAYHE JiarHO-
CTHYHE Ta MPOTHOCTHYHE 3HAYCHH:. Y MOJEIISIX HEPBOBO-
M’S30BHX pO3JIaJliB Ha TPU3yHaX CHJia XBaTy 3abe3neuye
NpSIMUIA, TOBTOPIOBAHUI NOKa3HUK 3MiH pyXoBoi QyHKIIT
NPOTATOM MPOTPECYBaHHs 3aXBOPIOBAHHS, BioOpaxae
CHITy M’SI30BOTO CKOPOYEHHS Ta KOOpAUHAIi0 pyxis [13].
JUis nocmipKeHHS CHJIM XBaTy MEpPEIHIMH KiHIIBKAMH

BUKOPHCTOBYBAJIM METOZ IMHAMOMETDIi, 16 PeECTPy€eThCS
MaKCHMaJIbHE 3YCHJUIS, SIKe TBapWHA 3[aTHA IPHKIACTH,
YTPUMYIOUHCH 32 pydKy OuHaMomerpa (tadi. 2). BuzHa-
YEeHHsI CHJIM XBaTy TBapWH A0 MOJEIIOBAHHS TPaBMH I10-
KazaJo, 0 MeliaHHEe 3HAa4eHHs IbOTO ITOKa3HNKa OyJIo Ha
pieui 83,33 (78,33; 86,67) kxrc. Uepe3 3 mobu micns
JIB3UMT y muieii crioctepiraii CTaTUCTHYHO 3HAYYIIIE
(p <0,008) 3HmkeHHs cuiy xBaTy Ha 12,0 % mOpiBHSAHO 3
BUXIJIHUM piBHEeM. 3Ha4Ha BapiaOesbHICTh IIHOTO IOKa3-
HHKAa MOJXE CBIJUUTH PO IHIMBIIyadbHI BIIMIHHOCTI Y
CTpECOBii peakuii TBapHH.

Taoéaunsa 2

Cuua xBaTy nepegHiMu KiHIiBKaMu B MHULIEH mic/isl 3M01e/1bOBAHOI JIerKoi BUOYX0BOI YepernHo-MO3K0BOI
TPaBMHU B Pi3Hi CTPOKM CIIOCTepeKeHHS

CTpOKH eKCIIepUMEHTY Cuna Xpaty, Krc
KouTpoan JIB3UMT

Hatus 81,7 (79,2; 82,5) 83,3 (78,3; 86,7)
3 noba 81,7 (75,0; 81,7) 73,3 (61,7, 76,7)*#
7 noda 85,0 (79,2; 88,3) 81,7 (76,7, 85,0)
14 noba 90,0 (86,7; 91,7)* 85,0 (80,0; 90,0)
21 noba 95,0 (90,8; 110,8)* 90,0 (85,0; 103,3)*
28 noba 100,0 (97,5; 108,3)* 96,7 (85,0; 106,7)*
2 micsi 108,3 (95,8; 113,3)* 100,0 (95,0; 110,0)*

Ipumimka. 1. * — BigMiHHOCTI 3HaYYIIi BiTHOCHO HATHBHOTO IOKa3HUKa B rpymi (p < 0,05);
2. # — BIiAMIHHOCTI 3HAYYIIlI BIJHOCHO IMOKa3HHKA KOHTpOJIbHOI rpymu (p < 0,05).

[Mouynnarouu 3 7-o0i 100K Micist TpaBMH, CHOCTE-
pirajiocst ImiABUIIEHHS JIOCIPKYBaHOTO OKAa3HHUKA 3 HOTO
MOCTYIIOBHM HaOJIM)KEHHSIM JI0 HOPMU. Y TIOJIaJIbIII TIepi-
OJIM CTIIOCTEPEKEHHS 3HIDKCHHS CUIIN XBaTy B eKCIIEpUMe-
HTaJIbHUX TBapuH He 3adikcoBaHo. lLle Moxxe cBiguuTH
NPO BIJHOBJIEHHS M’S30BOi CHJIM Ta BiJICYTHICTH JOBTO-
CTPOKOBUX HETaTUBHUX HACHiAKIB oOpaHoi Moaeni UMT
JUTSI HEPBOBO-M’sI30BOTO PO3JIaay. AHaJi3 TOCTYITHOT JTiTe-
paTypu IoKasas, 1[0 Y CTPOTO KOHTPOJIbOBAHUX MOJEISAX
nerkoi YMT B yMOBHO 340pOBUX MULIEN MOKE HE BUHU-
KaTH CTIKOTO HEPBOBO-M S30BOTO Ae(iIUTy, TOAI K Y
TBapHH i3 CYHMyTHBOIO HEBPOJIOTIYHOIO MATOJNOTi€I0 (Ha-
npukiaa, Monenb G93A) criocrepiraeTbest 3HaUyIEe 3HU-
JKCHHSI CHJTM 3aXBaTy B ITi3HI TepMiHHM micis TpaBMu [16,

21]. 3 21-0i mobu crOCTEpPEIKEHHST BUSABICHO MOCTYIIOBE
36utpmeHHs (p < 0,008) mociimKyBaHOTO MTOKa3HHKA, IO
KOPEJIIOBAJIO 3 TIOYATKOM IMPUPOCTY MacH B MHUIIIEH i3 Tpa-
BMOIO Ta BIJIIOBiaN0 3HAYEHHSIM KOHTPOJBHOI Ipynu
(tabm. 2).

VY mpoBeneHOMY JOCIHIKEHHI OyJI0 3MOJEIBO-
BaHO JIETKY BUOYXOBY 3aKpUTY YE€PEIHO-MO3KOBY TPaBMY
B muteii minii BALB/c Ta 31iiCHEHO KOMIUIEKCHY OLIIHKY
1 HaCHiAKIB i3 BHKOPHCTaHHSM ITOKa3HWKIB 3arajbHOTO
CTaHy, HEPBOBO-M SI30BOTO KOHTPOJIIO, pehIeKTOpHOT ak-
THUBHOCTI Ta KOTHITUBHHUX (QYHKIIH y TUHAMILI TOCTTPaB-
MaTHYHOTO mnepioxy. OTpuMaHi pe3ynbTaTH CBiq4aTh, IO
3acrocoBana Mozenb JIB3UMT He cynpoBomxkyeThes Jie-
TaJBHICTIO, BHUPaXEHHUMH HOPYIUICHHSMH 3arajbHOTO
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cTaHy a0 CTIHKMMHU HEBPOJIOTIYHMMH Jedinuramu, 1o
BIANOBiJa€ XapaKTepHCTHKAM JIEIKOI YeperHO-MO3KOBOi
TpaBmu [ 11, 22]. 3HmKeHHS IHAGKCY TUCKPUMiHaNii Ta 1o-
Ka3HUKa TIepeBar HOBHM3HU Yy paHHI CTPOKH TiCIs
JIB3UMT mpu 30epekeHHI 3arajibHOi TOCTITHUIBKOT aK-
THUBHOCTI MOJKE BKa3yBaTH Ha CEJICKTHBHE ypa)KCHHS HEH-
POHANBHUX MEpeXk, 3alydeHHX /0 IIPOIECIB PO3ITi3Ha-
BaHHS Ta ITaM’sITi, a He Ha HecnenudigyHi NopyIIeHHs py-
XOBO1 aKTHBHOCTI abo MoTtuBaii [17]. Bimomo, mo BuKo-
HaHHA TECTY Ha PO3Ii3HABAaHHS HOBHX 00’ €KTIB 3aJICKUTh
BiJl iIHTAaKTHOCTI ITEPHUPIHATIHHOI KOPH, TITOKAMITy Ta MEIi-
IBbHOT NpePOHTATIBHOT KOPH, sKi HOopMYyIOTh €auHy dy-
HKI[IOHAJIBHY MEpeXKy po3Mi3HaBajibHOI mam’sti [23, 24].
ExcriepuMeHTanbHi TOCHIPKEHHS MOKa3alH, 10 HaBiTh
npu nerkiit YUMT nomkomxeHHs 400 QyHKI[IOHANBHA €3~
oprasizallisi HepupiHaIbHOI KOPH Ta riMnoKaMNalbHUX Jia-
HIIIOTIB TIPU3BOANTDH 10 BUPAXXEHOT'O 3HIKEHHS OKA3HH-
KiB po3mizHaBanbHOI mam’sTi [25, 26]. Kpim Toro, y Moze-
JsIX BUOYXOBOI TPaBMH Yy TPU3YHIB OyJI0 MPOAEMOHCTPO-
BaHO PO3BUTOK AHM(Y3HOI aKCOHAIBHOI MaTONOTIi Ta 3HU-
JKEHHS eKcIpecii OiIKiB CHHANITUYHOT TUIACTHYHOCTI B Ti-
MTOKaMITi Ta KOP1i, [0 KOPEJIOE 3 KOTHITUBHAMU Ta EMOLIi -
HuMHE aedinutamu [11, 16, 22]. Oxpim epBHHHOTO MeXa-
HIYHOT'O MOIIKO/DKEHHS, CYTTEBY pOJib Y (hOpMyBaHHI paH-
HIX KOTHITUBHUX NOPYILIEHb BiAIrParOTh BTOPUHHI HEWpO-
OioJioriuHi MpollecH, 30KpeMa TPaH3UTOPHE IMOPYIICHHS
remaroeHnedaniyHoro 6ap’epy, akTUBalis MIKpOIJil Ta
ACTPOILIUTIB, 8 TAKOXK BUBLIBHEHHS MTPO3aNaibHUX I[UTOKI-
HIB y TiIOKaMIIi Ta acomiaTuBHi# kopi [27, 28]. [TokazaHo,
0 HeHpo3amaleHHs, MOB’s3aHE 3 UYEPEITHO-MO3KOBOIO
TPaBMOIO, MOXKE NPHUTHIYyBaTH HEHpOreHe3 TriloKaMIa,
1110, y CBOIO YEPTy, MOXKE JIE)KATH B OCHOBI JAESKUX KOTHi-
TUBHHUX NOpYyLIEHb [29].

TaxkuMm 4MHOM, CyKYIHICTh OTPUMaHHX pe3yiIbTa-
TIB JI03BOJISIE TIPHUITYCTHTH, IO y 3acCTOCOBaHIM Momeni
nerkoi JIB3UMT OCHOBHUMH MIIIEHSIMHU YIIKOIKESHHS
MOXYTb OyTH KOPTHKO-TilIOKaMIaibHI HEHPOHHI Mepexi,
YyTJIMBI JI0 MEXaHIYHOTO CTpecy, MU(y3HOT aKCOHAIBHOT
JuchyHKIIT Ta HeHpo3analibHOI BiANOBIAL, 1110 MOTpedye
MOAAJBLIOTO JOCIi/DKeHHs. BUsBIEHI KOTHITUBHI 3MIHH
3a BIJICYyTHOCTI BHPa)XEHOT'O HEPBOBO-M SI30BOT0 PO3JIAILy
MiAKPECITIOI0Th HEOOXITHICTh KOMIUIEKCHOI OITIHKHM Hac-
JiAKiB BHOYXOBOI YepermHO-MO3KOBOI TPaBMH, sSKa MAae
BKJIIOYAaTH HE TIJIbKH MO€IHAHHS MOBEAIHKOBHUX TECTIB Ta
HEHPOOIOTOTIYHIX MapKeEPiB, a it MOpPOPYHKITIOHATEHUX
MOKA3HUKIB CTaHy MO3Ky. 3alIpOIIOHOBaHa MOJEIb MOXeE
OyTH KOPUCHA JIJIsI TIOIaJIBIIIOTO BUBYCHHS MEXaHI3MiB I110-
CTTPaBMATUYHUX KOTHITUBHUX MOPYIIEHb, a TAKOXK LIS
anpoOariii MOTEeHIIIHHNX HEeHPOIIPOTEKTOPHUX Ta peadimi-
TaIifHUX CTpaTeTiH.

BucnoBku. Jlerka BuOyxoBa 3aKkpuTa YepermHo-
MO3KOBa TPaBMa y MHUIIEH CIIPHYUHSIE KOTHITUBHI MOpY-
IIEHHS 32 BIJICYTHOCTI CTIKMX pedIeKTOPHHUX 1 HEPBOBO-
M’s130BHX JedinuTiB. OTpUMaHi JaHi MiITBEPKYIOTb, IO
3aCTOCOBaHA MOJIETIb € IPUIATHOIO IS JOCIIKEHHSI paH-
HiX MOCTTPaBMaTUYHUX 3MiH KOTHITUBHUX (QYHKIIIH Ta 110-
JIATbIIIOTO TECTYBAHHS TOTCHIIHHUX HEHPOIIPOTEKTOPHUX
Ta peabilTaliifHUX Mpenaparis.

KondguikT inTepeciB: BiacyTHiil.

3asBa mpo aocTynHicTh ganux: Jlawi, 1o
MIATBEP/KYIOTh PE3yJbTaTh [bOr0 JIOCHI/DKEHHS, M0-
CTYIIHI Y aBTOPa-KOPECTIOHCHTA 332 OOTPYHTOBAHUM 3aIlH-
TOM.
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Abstract. In modern medicine, blast-induced
traumatic brain injury (bTBI) represents a significant clin-
ical problem, the relevance of which markedly increases
under conditions of armed conflict. Even mild blast-related
brain injury is often accompanied by minimal structural al-
terations; however, it may lead to functional impairments,
particularly cognitive deficits, thereby complicating
timely diagnosis and outcome prediction. The aim of the
study was to investigate the effects of mild blast-induced
closed traumatic brain injury on cognitive function in com-
bination with the assessment of neuromuscular control and
reflex parameters in mice.

A model of mild blast-induced closed traumatic
brain injury (mbcTBI) was implemented using an im-
proved device designed to generate a blast wave of con-
trolled intensity (207 kPa, equivalent to 30 psi). The injury
was induced in 6-month-old male BALB/c mice weighing
27-30 g (n = 21), selected from an initial cohort of 50
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animals based on preliminary testing results. At 3, 7, 14,
21, and 28 days, as well as 2 months post-injury, the gen-
eral condition of the animals, forelimb grip strength, neu-
rological status, and cognitive performance were dynami-
cally evaluated. Cognitive function was assessed using the
novel object recognition test with calculation of the dis-
crimination index and novelty preference index. The novel
object recognition test was conducted in an arena with
opaque walls (40 x 40 x 20 cm) and consisted of three con-
secutive phases: habituation, familiarization, and testing.
Statistical analysis of the experimental data was performed
using the Friedman test followed by post hoc Wilcoxon
signed-rank test with Bonferroni correction.

The results demonstrated the absence of mortal-
ity, pronounced changes in general condition (body weight
loss, deterioration of coat condition, decreased activity),
and persistent neurological deficits in animals with exper-
imental injury, which generally corresponds to the clinical
and pathophysiological characteristics of mild traumatic
brain injury. In the early post-traumatic period, a transient
decrease in the discrimination index and novelty prefer-
ence index was observed while exploratory activity was
preserved, indicating temporary impairment of recognition
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processes. Forelimb grip strength significantly decreased
on day 3 after injury modeling, which may reflect disturb-
ances in the regulation of muscle tone and coordination.
However, beginning from day 7, a trend toward recovery
was noted, followed by normalization of the parameter.
The assessed reflexes were largely preserved throughout
the observation period. Isolated deviations recorded in the
early post-traumatic phase were short-lived and reversible
and were not accompanied by the development of persis-
tent asymmetries. At later stages of observation, all param-
eters returned to baseline levels, which may reflect activa-
tion of compensatory and restorative mechanisms.

Mild blast-induced closed traumatic brain injury
in mice leads to cognitive impairment in the absence of
persistent reflex and neuromuscular deficits. The obtained
data confirm that the applied model is suitable for studying
early post-traumatic cognitive changes, investigating
mechanisms of neuroplasticity, and evaluating potential
neuroprotective and rehabilitation strategies.

Keywords: blast-induced traumatic brain injury,
reflex, grip strength, cognitive functions, recognition, neu-
rological status, deficit.

Copyright © 11.0. Cansaukos, 2026

Pykonuc naoittuos 6 peoarxyiro: 24.02.2026 p.

Pykonuc noseprnymuii na ooonpayrosanns: 02.03.2026 p.
Pyxonuc ompumanuii nicas doonpayrosanna: 03.03.2026 p.
Pykonuc npuiinamuii oo opyky: 26.05.2026 p.

ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)




ISSN 2521-1455 (Print)

«Art of Medicine»

ISSN 2523-4250 (Online)

DOI: 10.21802/artm.2026.2.38.75
YK 616-08+616.65-002

BIIJIMB XPOHIYHOI'O ABAKTEPIAJIBHOI'O IPOCTATUTY HA BIOXIMIYHI
ITAPAMETPHU EAKYJIATY

A.B. Tpim*!, 11.6. Conmomuax’

Yeano-Dpanxiecokuii nayionarvnutl meduunuil ynieepcumem, kageopa xipypeii nicasouniomHoi oceéimu ma
yponoeii, m. leano-Ppanxiecvk, Yrpaina

ORCID ID: 0009-0004-4649-7910, Scopus ID: 58959580200, e-mail: rishch_And@ifnmu.edu.ua

ORCID ID: 0000-0003-1898-2316, Scopus ID: 57194851984, e-mail: dsolomchak@ifnmu.edu.ua

* ApTop-Kopecnonaent: trishch_And@ifnmu.edu.ua

Pe3rome. Cepen 4OJOBIKIB Tparie3faTHOTO BiKy HAWOUIBII MOMIMPEHWM YPOJOTIYHUM 3aXBOPIOBAHHAM €
XPOHIYHUH MpOCTaTWT. 3amaibHI 3aXBOPIOBaHHS CTAaTEBUX OPTaHIiB y YOJIOBIKIB, cepel SKHMX BaroMme Micie 3aimae
XPOHIYHHUHA MPOCTATUT, MOKYTh OYTH NPHYHUHOIO €KCKPETOPHO-TOKCHYHOTO OE3ITiaasa. 3 METOI0 OLIHKK Oi0XiMIYHHX
MOKA3HHKIB €SIKYJIATY B MAIIEHTIB i3 pi3HUME GopMaMu XpOHIYHOTO abakTepianbsHOTOo mpoctatuty (XAII) Oyno obcre-
xkero 160 oci6. o mocnimkenns 3anyarmn 80 mamieHTiB i3 3amaipHoI0 GopMoro 3axBoproBaHHs Ta 80 — i3 He3aMaNbHOK.
O1iHKY ITOKa3HHKIB €KYJISITY BAKOHYBAJIHU BiZIMOBITHO JI0 CTaH/APTIB, BUKIaAeHNX y JlabopaTopHoMy nocioruky BOO3
13 TOCIIDKCHHS Ta 00POOKH CIIepMH JIFOJiHH (6-Te BuaaHH: ). [loka3HUKH BMICTY (DPYKTO3H, TUMOHHOI KHCJIOTH Ta OKpe-
MHX 010€JIEMEHTIB y esIKYJISTI, 30KpeMa HUHKY (ZN), ceneny (Se), maruito (M@), miai (CU), a TakoK mapamMeTpiB esKYJIATY
MOPIBHIOBAIIM 3 JAHUMH TPYIH KOHTPOJt0 — 30 MPaKkTUYHO 37I0POBHX YOJIOBIKIB. Y Mali€HTIB i3 3anaibHOI0 (HOPMOIO
XAII piBeHb PpyKTO3HU B €AKYJIATI OYB 3HIDKEHUH Y 2,9 pa3a BITHOCHO KOHTPOIIO Ta Ha 35,7 % MOpiBHSHO 3 TPYIOIO 13
HezananbHo Gopmoro XATIT (p<0,05). BMicCT TUMOHHOT KUCIIOTH B €SKYJISATI MAIIIEHTIB 13 3ananbHor0 hopmoro XAIT Oys
HIDKIUM Ha 47,8 % MOpIBHSAHO 3 KOHTPOJBHOIO I'PYIIO0 Ta Ha 26,2 % — MOPIBHAHO 3 TPYIOIO i3 He3anaabHOIO (hopMoro
XAII (p<0,05). Y mamienTis i3 3anansHoio popmoro XAII piBeHs Zn B eskynati OyB HibkunM Ha 44,4 %, a ipu He3a-
najpHii Gpopmi — Ha 20,8 % BigHOCHO KOHTpONIEHOI IpymH (P<0,05). PiBeHb Se B esKyIATi 40JIOBIKIB i3 3anabHOIO (op-
Moro XAIl BusiBuBcs 3HIKeHUM Ha 47,6 %, TOA K ipu HezananbHil opmi aedinut cranoBuB 33,3 % BIZHOCHO MMOKa3-
HUKiB KOHTpOJbHOI rpymu (P < 0,001). V narienTis i3 3anansHo0 Gopmoro XAII piBeHb Se B esaKyJisTi OyB 3HHKCHUIA
Ha 47,6 %, Toi 5K 13 He3ananbHO GopMoro — Ha 33,3 % BiIHOCHO MOKA3HKKIB MPAKTUYHO 310POBUX 40I0BiKiB (P<0,01).
Bwmict Cu B esikynsTi maiieHTiB i3 He3ananbHO (Gopmoro XAII Oys y 2,1 pa3a BUIIMM, a B MAII€HTIB 13 3aNalbHOIO
¢dopmoro — y 1,7 pasa BUIIMM MOPIBHAHO 3 KOHTPOJBHOW rpymnoto (P<0,01). Takox Bin3Hayanocs 3HWKEHHS 00’ eMy
SSAKYJIATY Ta CKOPOUCHHSI Yacy HOTO PO3PIPKEHHS 3 03HAKAMH OJIIr0ACTeHO300CIePMil, OUIBIIT BUPAKCHUMH Y XBOPHUX 13
3ananbHolo Gopmoro XAIL.

KoaiouoBi ciioBa: xpoHiuHMiA abakTepianbHUNA IPOCTATHT, 3aalbHA Ta He3analbHa (opMH, OloeIeMeHTH, esIKy-
JSIT, QEepTUIIBHICTD.

Beryn. XpoHiuHMIA TPOCTATUT/CHHAPOM XPOHIY-  IHIWBIAYaIbHOTO CIIEKTpa CHMIITOMIB, ONTHMIi3allii

HOro TazoBoro 6oio (XIT/CXTB) HaneXuTh 10 HAHO1IBIIT
MOIMIMPEHNX 3aXBOPIOBAHb, SKE ACOLIIOETHCS 31 3HAUHUM
3HWKEHHSM SIKOCTI JKUTTS XBOpuX [1]. 3HIDKEHHS SKOCTI
JKUTTSI TIAIIEHTIB TIOB’S3aHE 3 INHUPOKUM CIIEKTPOM
KJIIHIYHUX MPOSIBIB, Cepel SIKUX BHIUISIOTH YOTUPHU KIIFO-
YOBI IpyNU CUMITOMIB: YPOTeHITalbHUH O1J1b, CUMITOMHU
HWKHIX CEUOBUBIIHUX MUISAXiB, MICUXOJOTIYHI TpoOIeMu
Ta CEeKCyasbHI mopymeHHs [2]. 3a taHNMH HayKOBHX JO-
CI)KEHb, YacTOTa CHMIITOMIB MPOCTATUTY B YOJIOBIUiH
nmomyJsiii  Bapiroe Bim 2,2 go 14,2 %, mpu 1poMmy
HMOBIpHICT PO3BHUTKY 3aXBOPIOBAHHS ITiJBHILYETHCS 3
BikoM [3, 4]. V 4onoBiKiB, sIKi XBOPilOTh HA XPOHIYHHI
NPOCTaTUT y OUIBIIOCTI BUIAJKIB 3a pe3yJibTaTaMH JI0-
CJIIJPKEHHS CEKPETy NepeIMiXypoBoi 3a1031 1H(pEK i HHIHA
30yIHUK He BHABISETBCA [5]. BiamoBimHo m0 Kia-
cudikamii HamionanpHux iHCTUTYTIB 370poB’ss CHIA
(1999), 3a3HaueHa Gpopma 3aXBOPIOBAHHS KJIACU(DIKY€ETHCS
K XpoHiuHUH abakTepiansHuil mpoctatut (XAII), Takox
BIJOMHUH SK CHHIPOM XPOHIYHOI'O Ta30BOTO OO0 (KaTe-
ropis III, CXTB) [6]. Knacudikamiitni cuctemu, Taki K
UPOINTS (ceuocrateBi, NCHXOCOIiajbHI, OPraHOCHEIH-
¢iuni, iH)ekuiiiHi, HEBpOJIOTIUHI/CUCTEMHI, OOJIOYICTH
CKEJICTHUX M’sI3iB, CEKCyaibHa IUC(YHKLIS), po3risiia-
I0TbCSl SIK €(eKTUBHI 1HCTpyMEHTH Ui ineHTH]ikawii

JIarHOCTUYHOTO MiIXOMy Ta BU3HAUCHHS IIJICH MyJIbTH-
MOJIIEHOTO, 1HIWBIAyaTi30BaHOTO JiKyBaHHS [7, 8].
BignoBigHO 10 CBITOBHX IiTEpaTypHHUX JaHUX,
6m3pko 15 % map maroTe TpyaHoi i3 3adarTam. Ipu
oMy y 20-30 % BunaixiB Oe3miags oOyMoBIieHE
BUKJIFOYHO CTAHOM 3/I0POB’S YOJIOBIKA, TOAI K 32 OKpEM-
WMU JTOCHIDKEHHSIMH 4acTKa Y0JIOBIYOT0o (hakTopa Bapitoe
Big 20 go 70 % [9]. Y 40-60 % BumankiB eKCKpeTOpPHO-
TOKCHUYHE Oe3TUTi/Isl Y YOJIOBIKIB TMOB’S3aHE 13 3amalib-
HUMHU 3aXBOPIOBaHHSMHU cTaTteBux opradiB [10]. IIpote
OUTBIIICTh JOCTIKEHb YOJIOBIYOTO O3 30cepe-
JUKEHI MEPEeBaXKHO Ha S€YKAX, YACTO ITHOPYIOUH KPUTHUHY
poip mepenmixyposoi 3ano3u [11]. Hacmigkom Xxponiu-
HOTO 3aNaJIbHOTO MPOLECY € 3HMXEHHsS CEeKPETOPHOI Ta
(epMEHTHOI aKTHUBHOCTI HEpeIMiXypoBOi 3aio3u 1
CIM’SIHUX MIXypIiB, PO3BUTOK OKCHIATHBHOTO CTPECYy B
yMOBax AucOalaHCy aHTHOKCHIAHTHOTO 3aXHUCTy, 110, Y
CBOIO Y€pTy, HECTIPUATIIMBO BiJOOPAKAETHCS HA TTapaMeT-
pax esikyysTy. Ha i Ha/UIMIKy KHCHEBHUX PaIuKaliB, BU-
HUKA€ arllfOTUHAIlIS CTIEPMATO301iB, IMiIBUIY€E€THCS B’ 513~
KICTh CIIEPMHU, L0 CYMPOBOKYETHCS 3HHKESHHIM PYXJIHU-
BoCTi ciepMmaro30inis [12, 13]. Posrmsa ¢izionorii mepen-
MIiXypOBOI 3aJI03H IiJAKPECITIOE LEHTPAIbHY POJIb LUHKY
Ta IMTpaTy B perysiuii romeocrasy — eHiTelNito

2 (38) xBiteHb-uepBenb, 2026 75



mailto:Trishch_And@ifnmu.edu.ua
mailto:dsolomchak@ifnmu.edu.ua
mailto:Trishch_And@ifnmu.edu.ua

ISSN 2521-1455 (Print)

«Art of Medicine»

ISSN 2523-4250 (Online)

nepenMixypoBoi 3aino3u [14]. OkpeMuMH YHHHUKaMH pO-
3BUTKY TaTOCIEPMii IIPH XPOHIYHOMY NPOCTATHTI € 3HH-
JKCHHSI PIBHIB LIMHKY, JIMMOHHOI KHCJIOTH Ta (pyKTO3n
[15, 16]. JlumoHHa KuCTOTA BIUTHBAE Ha 3ATHICTH Criep-
MarTo30iliB NPOHUKATH B SHIEKIITHHY, OCKUIBKH BOHA
cIpusie PO3PIIMKEHHIO EAKYIATYy Ta aKTHBALii Tiaaypo-
Higasn. Opykros3a, CHHTE3 SIKOi B CiM’SIHUX MIXypIIX pe-
TYJIOETHCS AaHAPOTEHAMH, € OCHOBHHM JIKEPETIOM SHEPTii
JUTS CTIEPMATO30i/1iB, BU3HAYAIOUHN IXHIO JKUTTE3JATHICTH i
pyxmuBicTh [17]. ¥V cnepmi BusBieHo Oinmbire 40 mikpo-
€JIEMEHTIB, cepell SKHX UHK, CelleH, MarHii, mins. Bax-
JIMBICTh LMHKY JJIS1 4OJIOBiUOi pepTHIILHOCTI 3yMOBIICHA
HOro y4acTio B pyXJIMBOCTI CIIEpMaTo30i/iB, KananuTawii
Ta aKPOCOMAILHOMY €K30LIUTO31 — TPhOX (DYHKIIISIX, SIKi €
BUPIIIAJILHUMH JIJIs yCIiITHOTO 3artiaHeHHs [18]. Jlose-
JIeHO icHyBaHHs 24 NIMHK-3aJIeKHHUX (EPMEHTIB, sKi Oe-
PYTb y4acTb y nporiecax oOMiHy pe4oBHH. BoHM KaTaiizy-
0T OlocHHTE3 1 MeTaboii3M HYKICTHOBHX KHCIOT i
OinkiB. Takox MeTabOIYHI IPOIIECH B YOJIOBIUMX CTaTe-
BUX OpraHax BigOyBarOTbCs 3aBIAKH ITUHKY, BiJ 9OTO i 3a-
JEKUTH iX QyHKIIoHYBaHHSI. OKPIM IUHKY TaKOX BaXITH-
BUM 0i0eIeMEHTOM I 30€peXeHHsT YOIOBIYOTO Perpo-
JTYKTHBHOTO 3JI0pPOB’S € CEJeH. 3aBIsIKH CBOIM aHTHOKCH-
JAHTHUM BIIACTUBOCTSIM BiH HiITpUMYy€E podoTy dep-
MEHTIB TJIyTaTiOHOBOI CHCTeMH (TJIyTaTiOHIIEPOKCHIA3H,
TIIMHPETYKTa31), BUCTYNAal0YH KOPEPMEHTOM HEPOKCH-
Jla3u TIOyTaTioHy. Takoxk cepell BaKIHUBHX 010CIIECMEHTIB
OpraHi3My € MarHiil. 3arajibHO BiJIOMO, 1[0 HU3bKHIA BMICT
MarHifo MOXK€ CHPHUSTH PO3BHUTKY ilIeMil B IepeaMix-
YpOBiil 3a1103i, BKIIOYAIOYM PO3BHUTOK CHIOTENiaIbHOL
JUC(YHKIIIT, IO TAKOK MOYKE HETaTHBHO BIUIMBATH HA I10-
Ka3HUKHA (QEepTHIBHOCTI esKynaTy. OKpiM TOro, MarHii
CTIpHs€ TOCWICHHIO aHTUMIKpPOOHOTO 3aXHCTy B Iepel-
MIXypoBiii 3a5103i. BineIn 3HaYHE 3HMKEHHS BMICTY Mar-
HIIO XapaKTepHE B AKYJITI YOJIOBIKIB i3 XpOHIYHUM IIPO-
CTaTUTOM Yy TIOPIBHSHHI 3 IpynamMH YOJIOBIKIB, SIKi Main
nopyuieHHst (GepTwibHOCTI. Mink — OmuH 3 HaiBax-
JIUBIIINX HE3aMIHHUX MIKPOEJICMEHTIB, SKUi Oepe yuacTh
y 3aXHUCTi KJIITHHHUX MeMOpaH Bijl MEPEeKUCHOIO OKHC-
JICHHs JIMIAIB, OCKIABKK MOB’SA3aHHEM 13  1epysio-
wiazmMiHoM. Takox Migb Oepe y4acTb B aHTHOKCHIAHT-
HOMY 3aXHUCTi, OCKUIBKH BXOJHTH JIO CKJIQ/ly CYNEpOKCH-
mucmyTasu [ 19-23]. HamMmipHe nepeBaHTaXEeHHS MO y
BUIBHOMY CTaHI MOJKE CIIPOBOKYBATH YTBOPEHHSI BEJIMKOT
KUTBPKOCTI BUTBHUX PaIUKaNiB, IO MPU3BOIUTH N0 PYH-
HyBaHHs Oimka Ta JIHK, a Takox BHKIIMKae 3amajbHi
3miad. OKpiM TOTO, CTATEBI KIIITHHH, 1[0 MICTSTh BEJIHKY
KUTbKICTh HEHACHYCHHX KUPHUX KUCJIOT Y CBOIX MeMOpa-
HaX, OCOOJIMBO Bpa3lvBi A0 HAAJHUIIKOBOTO MiJHOTO
OKHCIIIOBAIBHOTO cTpecy [24, 25]. Pe3ynpTaTén HAayKOBUX
JIaHUX BKa3yIOTh Ha TiIBUINEHUI BMICT MiJli B CEKpETi Te-
penMixypoBoi 3aJ03M y XBOPHX Ha XPOHIYHHH abak-
TepiaJibHUM 1pocTaTuT [26].

[Monpn 3Ha4yHMil iHTepec 3 OOKY HAyKOBLIB /0
BUBUCHHS B3a€MO3B 513Ky XPOHIYHOTO IPOCTATUTY 3 HO-
JIOBI4OI0 (DePTHIIBHICTIO, OUIBIIICTE 3 HUX CTOCYIOTHCS
OKpPEMHX acleKTiB podiaeMu. Pa3om 3 THM, KOMIIEKCHUX
JIOCITIKEHb O10XIMIYHHX MTapaMeTpiB eSIKYJIATY Y XBOPUX
Ha pi3Hi POPMU XPOHIYHOTO a0aKTEPiaTLHOTO MPOCTATUTY
BCE 1€ HEJIOCTATHBO.

Merta gociiazkeHHs — OLiHNTH 0i0XiMiYHI TTapa-
METpPH €KYJIATY B TAIIEHTIB HA Pi3Hi GOPMHU XPOHITHOTO
abaKTepiabHOTO MPOCTATHUTY.
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00’ext i MeTou gocaimxenns. Oocrexeno 160
YOJIOBIKIB 13 XPOHIYHMM abaKTepialbHUM HpPOCTATH-
TOM/CHHAPOMOM XPOHIYHOTO Ta30BOT0 000, 30KpeMa 80
nanieHTiB i3 3ananpHo0 dopmoro (NIH IIIA) Ta 80 — i3
HeszanansHoIo popmoro (NIH I1IB). Beim nanientam mpo-
BEJICHO HACTYIHI OOCTE)XEHHS: TMajblieBe JOCIiIKCHHS
nepeamixyposoi 3ano3u (I13), mabopartopHi Ta iHCTpyMeH-
TaJIbHI TECTH: a) MIKPOCKOIIIYHE AOCIiKeHHs cexpeTy [13
ym nocMacaxHoi opii cedi (VB3); 6) nociimkenHs crie-
nudigaoi Ta Hecnenn¢ivHOi (QIOPH CediBHHKA; B) HO-
cmimpkeHHs cekpery [13 4m moctmacakHOi mopmii cedi
(VB3) Ha dnopy; r) mocmimkenns crpykrypu [13 i3 BusHa-
YeHHSIM ii 00’€My 3a JIOTIOMOTOI0 TPAHCPEKTAILHOTO YIIb-
TPa3ByKOBOT'O JIOCII/DKEHHS; 1) 3 METOIO BHUSIBJICHHS paKy
[13 Bu3Hauanm piBeHb MpOCTAT-CHEHHU(IYHOTO AHTHICHY
(IICA) B xpoBi.

XpoHiyHHi abakTepiaibHUH TMPOCTATHT Be-
pudIKyBaTl 3TiAHO HACTYITHUX KPHUTEPIiiB: MEpioTUIHUI
YW MOCTiHHMNA O1Th (TUCKOM(OPT) HAZ JIOHOM, Y TIPOMe-
JKIHI, KaJTUTI, KpUKaxX HE MEHIIE 3 Mic., i3 TU3ypUIHUMHA
siBUIaMu 200 0e3 HUX; 32 Pe3yNIbTaTaMU MiKPOCKOIIIT CeK-
peTy mepeaMixypoBoi 3amo3m abo IMOCTMAacaKHOi cedi
KUTBKICTh JICWKOIUTIB CTaHOBMIIA >10 y T 30py IpH 3a-
nanbHii popmi Ta <10 — npu HezanaJIbHIN, IPH LILOMY Ma-
TOreHHA MIKpoQIIOpa He BUSBIISIIACS.

AHani3 esKyJsITy BUKOHYBQJIM 32 JOINOMOTOIO
mikpockorma Nikon Eclipse 50i, pa3zoM 3 TuM OLiHFOBaHHS
Horo mapaMeTpiB MPOBOIMIIN 3TiHO 3 PEKOMCHIAIISIMU
Jlaboparopuoro mocionnka BOO3 i3 mocmipkeHHS Ta
00pobku ciepmu monuHu (6-Te Bumanas) [27]. Konmen-
Tparifo BMicTy (pyKTO3HM Ta JMMOHHOI KHCJIOTH BH3Ha-
Yay 3a JOITOMOTO0I0 010XIMIYHOTO aHaIi3y esKyIITy ¢o-
TOMETPUIHHM METOJOM. PiBeHb BMICTY OKpeMux Oioere-
MEHTIB y esKyJsTi, 30KpemMa IUHKY (Zn), ceneny (Se),
maraio (MgQ), migi (Cu) Bu3HaYanIM 3a JOIIOMOIOK Me-
TOy aTOMHO-a0bCOpOIIiiiHOI crieKTpodoToMeTpii Ha ama-
pari C-115.

I3 nmocnifpkeHHsT BUKJIFOYMIM YOJIOBIKIB 3 O3Ha-
KaMH Tinepruiasii nepeaMixypoBoi 3alio3H, IiIBUILIEHUM
pisaem TICA, a Takox 0ocib i3 TpaBMaMu OpPraHiB Majoro
Taza abo omepaiissMAd Ha HIKHIX CEYOBHX IUIAXaX B
aHaMHe3i.

Kontponpny rpymy chopmyBamu 30 mpakTHIHO
3JI0POBHUX YOJIOBIKIB, SIKI HaJajaW 3rofy Ha y4acThb y JO-
clipkeHHI. MemiaHHUH BiK YYacHUKIB KOHTPOJBHOI
rpymu craHoBuB 37,5 pokis [33,0; 44,0] i craTHCTHYHO He
BIZIPI3HSBCS Bif Biky mamieHTiB i3 XAII (p>0,05).

CraTucTHYHE ONPAIFOBAHHSI JAHUX ITPOBECHO 32
Jornomororo nmporpamu Statistica 10.0.

KinbkicHi mokasHuku (6ioXiMidHI mapameTpu Ta
XapaKTepUCTHKH (EPTIIIBHOCTI ESKYJATY) OIiHIOBAIH
oIOZI0 THITy PO3MONLTY 3 BHKOpHCTaHHAM W-KpuTepiro
Hlanipo—Yinka (Shapiro-Wilk test). [Inst npeactasneHHs
THIIOBUX 3HA4YeHb (BM3HAUCHHS MIpH LIEHTPaJbHOI TEH-
JeHuii) obpanmn meniany (Me) Ta MIKKBapTHIBHUI po3-
Max (25 % -75 %), yepe3 Te mo OUIBIIICTE OTPUMAHUX Ja-
HUX HE BIJIIOBiaJIM 3aKOHY HOPMAJIBHOTO PO3IOMLTY.
OIiHKY JOCTOBIPHOCTI JaHUX MiX FPyIIaMH 3TIHCHIOBAH
3a jornoMororo HerapamerpuuHoro trecty ANOVA.

Pe3ysabTaTH 10CaiIKeHHS Ta iX 00roBOpeHHs.
MenianHuH BMICT QPYKTO3U B €SIKYJIATI MAIi€HTIB i3 3a-
naigpHOI popmoro XAII 6yB y 2,9 paza HMXKYNUM, HIXK Y
KOHTPOJBHIH rpymi, Ta Ha 35,7 % HIWKYNM MOPIBHSAHO 3
TPYIIOI0 13 He3anaJbHOIO (opMOI0 3axBopioBaHHsS XAII




(p<0,05) (tab:x. 1). BinnosiaHo, y MaIieHTiB i3 He3anab-
HOWO (opmoro XAIl meli mokasHUK OyB 3HIKCHUN Ha
45,9 % BigHOCHO KOHTPONIBHOI rpymu (P<0,05).

[ToniGHi pe3yabpTaTH OTPUMAHO MPU AOCIIKEHHI
BMICTy JIMMOHHOI KHCIIOTH B €sKyJSTi: ii MeniaHHE 3Ha-
YeHHs y TMAIli€HTIB i3 3ananbHo0 Gopmoro XAl 6ymo Ha
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47,8 % HWXYMM MOPIBHSHO 3 KOHTPOJIBHOIO IPYIIOI0 Ta HA
26,2 % — mopiBHAHO 3 TPYNOIO 13 HE3aNaJIbHOIO POPMOIO
XAII (p<0,05). Takum 9rHOM, y MAI[IEHTIB 13 HE3aMalb-
HOO popmoro X ATl meniaHHUY PiIBEHb TUMOHHOT KHCIIOTH
B €KYJIATI OyB 3HIKCeHUH Ha 29,2 % BiTHOCHO OKa3HHUKIB
kouTpomo (p<0,05).

Taoauus 1
Ouinka 0ioXiMiYHIX NOKA3HUKIB eAKYJISITY B NALIEHTIB i3 XPOHIYHNM a0aKTepialbHUM NPOCTATHTOM
T'pylia KOHTPOIHO XBopi i3 3aNaJIBHOIO XBOpi 3 HE3aMATBLHOIO
| (n=30) tdhopmoro XAIT dopmoro XATI P
(n=80) (n=80)
Me (LQ; UQ) Me (LQ; UQ) Me (LQ; UQ)
®dpykroza 256,44 89,13 138,70 p< 0,05
(ar/mn) (199,31;273,8) (77,37, 99,92) (126,47, 148,17)
JIumoHHa KuCIOoTa 348,35 181,95 246,59 p< 0,05
(ar/mn) (331,77;362,84) (155,91,198,89) (220,02; 268,28) '
Zn 159,56 88,59 126,45 p< 0,05
(MKT/T) (153,46; 166,43) (74,13, 100,54) (111,54, 132,19) '
Se 0,105 0,055 0,070 p< 0,001
(MKT/T) (0,103; 0,107) (0,037, 0,073) (0,060, 0,083) ’
Mg 23,07 17,88 13,58 p< 0,05
(MKT/T) (20,65; 25,48) (16,09; 19,31) (12,65; 15,54) '
Cu 1,15 1,95 2,46 0<0,01
(MKT/T) (1,04; 1,27) (1,72;2,12) (2,05; 2,88) ’

Ilpumimka: P — TOKa3HUK CTATHCTUYHOI 3HAYYIOCTI Pi3HAUIL MIXK JOCIIKYBaHUMH TPYIIaMHU

AHaii3 BMICTY OCHOBHHX OIO€IEMEHTIB y esKy-
JIITI TIOKa3aB 3HIDKCHHS PIBHIB IIMHKY Ta CEJCHY, 0C00-
JIMBO y TAIEHTIB i3 3ananbHo0 Gopmoro XAl a Takox
MArHiro — IepeBaXKHO MPH He3ananbHik Gopmi. Kpim Toro,
BCTAHOBJICHO MiJIBUILIEHHs KOHIEHTpalii MiJi, OLIbII BH-
pakeHe y TalieHTIB i3 He3anajabHOI (Gopmoro XAIl
OTxe, y mamieHTiB i3 3amanpHOO ¢opmoro XAIl
MeliaHHUH piBeHb ZN B eAKyJATI OyB 3HIDKCHHH Ha
44,4 %, Toni K y TAIEHTIB 13 He3amaibHOK (GOpMOI0 —
Ha 20,8 % BiHOCHO MOKa3HUKIB KOHTpOro (P<0,05). Ta-
KOK BHUSBJICHO CTAaTHCTHYHO 3HAYYIII BIIMIHHOCTI Y
BMIicTi ZN Mik rpynamu namieHTi i3 XAIl: menianHe 3Ha-
YeHHs HOro piBHS B €SAKYJIATI y MALIEHTIB i3 3aMalbHOI0
dbopmoro Oynmo Ha 29,9 % HIWKYMM TOPIBHSIHO 3
narfieHTamMu i3 He3ananapHO Gopmoro (p<0,05).

VY narieHTiB i3 3anaipHo0 hopmoro X ATl Bia3Ha-
yajocs OUIbII BUPa)KEHE 3HW)KEHHS PIBHS S€, MU bOMY
Me/liaHHEe 3HA4YCHHS HOro BMICTY B esAKYJIATI Oysio Ha
47,6 % HIDKIAM BiTHOCHO TOKa3HUKIB MIPAKTUIHO 3T0PO-
BUX YOJIOBIKiB Ta Ha 21,4 % — MOPIBHSHO 3 TPYIOIO i3 He-
3ananpHOI0  popmoro  (p<0,001). Takum 4YuHOM, Yy
MAIlieHTIB 13 He3amanbHOI (opmoro XAIl MmemiaHHMIA
piBeHb Se B eskyisaTi OyB 3HMWKeHUH Ha 33,3 % BiZHOCHO
noKa3HUKIiB KoHTpoIo (P<0,001).

Binpmr BupakeHe 3HIKEHHA KoHIeHTpamii Mg
CIOCTepirajgocss B CSIKyJATI MAaIlieHTiB i3 HE3amaJbHOIO
tdopmoro XAIl, ne menianne 3HayeHHsa Oyino Ha 41,1 %
HIDKYUM MOPIBHSHO 3 KOHTPOJIBHOIO IPYIIOI0, BOJHOYAC Y
Mami€eHTiB i3 3anaapHOI0 hopmoro — Ha 22,5 % (p<0,05).
Kpim TOTO, BCTAaHOBIEHO CTATHCTUYHO 3HAYYIII MIXTpPY-
MOB1 BiAMIHHOCTI piBHs MQ: MemiaHHUI BMICT MarHiro B
eSAKYJIATI Y MAIli€HTIB 13 He3amaiapHO Gopmoro XAl Oys
Ha 24,0 % HmWK4YMM, HDK Yy Tpymi i3 3anaisHoI0 Gopmoro
(p<0,05). Y nauienTis i3 HezanaiapHO0 Gopmoro X ATl Bix-
3HayYaJIoCsl OLTBII 3HAuHe miaBHIIEHHS piBHSA CU B esKy-
nATi: MeAiaHHe 3HavyeHHs Oyino y 2,1 pasa BUIIUM
BiIHOCHO KOHTPOJIO, TOJi SK y TAITIEHTIB i3 3aNaILHOIO

¢dopmoro — y 1,7 paza (p<0,01). BinnosigHo, BHSABIEHO
CTaTHCTHYHO 3Hauylli BiaMiHHOCTI BMmicTy CU Mix rpy-
NIaMU Tali€HTIB: MeiaHHe 3HaYeHHs HOro pIBHA B €sKY-
JISTI B MALIEHTIB 13 He3aNaIbHOI0 GopMoto OyIo Ha 26,2 %
BHUIIAM TOPIBHSHO 3 MAIiEHTAMH 13 3aaJIbHOI0 (HOPMOIO
XAII (p<0,01).

OTxe, 3MiHE 0i0CTEMEHTHOTO CKIIAAY CSIKYIATY
B mamieHTiB i3 XAIl MOXyThb BimirpaBaTH pojib Yy
XpOHi3awii 3amaneHHs IepeaMixypoBoi 3aj03u Ta 3yMo-
BIIFOBATH MOTIPIICHHS TOKA3HUKIB (DePTHIIEHOCTI.

3MeHIIIeHHS 00’ €My esKyJSITY CIOCTEpiranocs B
000x rpymnax namnieHTiB i3 XAll y nmpakTudHO miBTOpa pasa
B TOpPiBHSHHI 3 Tpymor koHTposw (P<0,05), are Oyio B
Mexax HopmH (>1,5 M) [27].

XpoHIYHMI 3amajbHUi Ipolec y mepenMix-
ypOBili 3aJ031 cOpUsIB OibII TPUBAJIOMY dYacy po-
3pIKEHHs  eSIKYJIATY, OCKUIbKM HOro B’SI3KICTh Y
namieHTiB 13 3amajgbpHO0 (opmoro XAIIl Oysia BHIIOO
OLTBIIIE HIX y CIM pa3iB y TOPIBHSAHHI 3 TPYIIOK0 KOHTPOJIO
1 TakoXX OlIbIIIE HIX Yy TPHYl Y NAlLli€HTIB 13 He3araIbHOIO
¢dopmoro (p<0,05). BinnosigHo, Yac po3piILKEHHS EsKY-
7Ty OyB TPUBAIIIINM, OCOOJIMBO y MALI€HTIB 13 3amalib-
Hoto popmoro XAIl, 3okpema Ha 46,2 % 1ieli yac OyB TpH-
BaJIIIMM Y IOPIBHAHHI YacOM PO3PIIKECHHS ESKyJATY Y
Tpymi KOHTPOJIIO, TOAl SIK y TPymi i3 He3amajabHOI0 (op-
moro XAII - na 26,9 % (p<0,05).

B 060x rpymax mamientiB i3 XAIl cnocrepira-
JIO0CS 3HIKEHHS KOHIIEHTpalii criepmaro30igiB B 1 mit. 30-
Kpema, y TpyIi i3 3amaiapHOI0 (POPMOIO MOKa3HUK OyB
Maibke BTpHYi HIDKYHM, HDK y KOHTPOJIBHIHN TpyTIi, i HE J10-
csiraB MeXi HOpMH (=15 MJtH/MIT), 1110 CB1TYMIIO TIPO OJIITO-
3oo0cnepmiro (P<0,05). BoxHouac y rpyri 3 He3anajibHOIO
¢dopmoro XAII 1ieii moka3Huk OyB yJBi4i HHKYMM 32 KOH-
TPOJIb, X04a BHIIIE MEXXi IOTPaHUYHOTO PiBHSA HOPMHU. 3Ha-
YyII0i Pi3HMII OKA3HHUKIB KOHIICHTPAIii CIepMaTO301/1iB
B 1 M1 Mixk TpymamMu xBopux He Oyio (p>0,05). Takox B
eAKYJATI TAIIEHTIB 000X TPym BHSBICHO O3HAKH
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acreHo3oocriepMii. Bona Oyna cyTTeBIMIOO y MaIi€HTIB i3
3ananbHOI0 (opmoro XAIl, ne yacTka pyxoMux criepma-
TO30imiB cTaHOBMIa jwuiie 22,9 % , a B MAI[i€HTIB i3 He3a-
nanbHO0 hopmoro XAIl — 33,3 %.

Pe3ynpraTi HamOro JOCIIKEHHS MiATBEPIHIH
HAyKOBI JaHi nucOanmaHcy OilO€IeMEHTIB Ta 3HIDKCHHS
BMICTY (PYKTO3M 1 JMMOHHOI KHCJIOTH XBOpHUX Ha
XAIT/CXTB [15, 16, 23, 26]. OxpiM TOTO, IPOBEICHO JIe-
TaNbHUN TOPIBHAIBHUI aHali3 OiOXIMIYHMX TOKa3HUKIB
eSKYyJIATY TMAI€HTIB 3aleXHO Big (GopMH XPOHIYHOTO
abakrepianmpHOTO MpocTatuTy (XAII). ¥V marmienTis i3 3a-
NaJbHOI0 (POPMOIO XPOHIYHOTO abaKTepiaIbHOrO MpocTa-
tuty (XAII) BusiBIIEHO CyTTEBI MOpYyIIEHHs OioeneMeHT-
HOTO CKJIaJly €sKYJISITY, a TAaKOX 3HWKEHHS KOHLIEHTpaLil
(pyKTO3U Ta JIUMOHHOI KMCIOTH. Taki 3MiHU KOPETIOIOThH
i3 TIOTipUICHHSIM OCHOBHHX IIapaMeTpiB (epTHIbHOCTI Ta
MOXYTh CBIIYUTH PO PO3BHTOK EKCKPETOPHO-TOKCHY-
Horo Oesmminns. IlopylmeHHS mapaMeTpiB EsIKyJIATY B
namieHTiB i3 XAIl MoxyTh OyTH OB’ sI3aHi 3 HU3KOIO IIa-
TO(]i310JI0TIYHIX MEXaHi3MiB, Cepel IKUX OKCHIATHBHUM
CTpec y CIepMi, aKTHBAIlil 3aMalbHUX LUTOKIiHIB Ta
ayTOIMYHHI peakxilii, o MiATBEPHKYETHCS OTIISIOM JIiTe-
parypu Graziani et al., Bukonanum Ha migcrasi 11 mo-
crmimkens 3a 2012-2022 pp. [28]. Qinyu et al. Bkaszyrots
Ha CKJIQJHUN MyJIbTU(GAKTOPHUN MATOTCHE3 YOJIOBIUOTO
6e3migns npu XAl Bin oxormiioe 3anainbHi, ayTOIMYHHI,
HEHPOCHIOKPHHHI, METa0O0JIIYHI Ta MITOXOH/IpiaabHI Me-
XaHI3MH, 110 3PELITO0 MPU3BOIUTD JI0 3HWKEHHSI KOHIICH-
Tpatii Ta pyxauBoCTi criepmato30iniB [29]. Pesynpratu
JOCIIKCHHS 3acBiqumid, mo 3amanbHa hopma XAl cy-
MPOBOIKYETHCSI BUPAKECHUMHI 3MiHAMH TOKa3HHUKIB ESKY-
nary. Li mopymeHHs acomifioBaHi 3 mucbarancoM Gioerne-
MEHTIB, a TAaKOX 31 3HIDKCHHAM KOHIICHTpaIii GpyKTO3H Ta
JIMMOHHOI KUCIIOTH.

BucHoBku. PesynbraTi Hamoro JOCIiKEHHS
Y3rOJUKYIOTBCSI 3 HAayKOBHMH JAHUMH IIOAO 3HW)KEHHS
piBHS (PYKTO3W Ta LUTpATy B ESIKYJIATI HALli€HTIB i3
XPOHIYHMM a0aKTepialbHUM IIPOCTaTHTOM. BeTaHoBIeHO,
0 OUIBII BUpaXKeHEe 3HMKEHHsI KOHLEHTpawil Gppykros3n
Ta LUTPATy XapaKTepHe IVl XBOPHUX 13 3amaibHO (op-
MO0 XPOHIYHOTO abakTepianbHOro mpocratury. [liarBep-
JOKeHUH mucOanaHc BMIiCTy 0i0€IeMEHTIB B eSKYJIATI XBO-
pUX Ha XPOHIYHUH abakTepialbHUIA MPOCTaTUT. Bussire-
HOO, IO TIPY 3amajibHii GOpMi XPOHIYHOTO abaKTepialb-
HOTO TIPOCTATHTYy CIIOCTEpIra€Tbcs BHUpAKCHINIE 3HU-
JKEHHSI PIBHS IMHKY Ta CeJICHY B esKyJsiTi. HatomicTs uis
He3anaibHOT ()OPMHU XapaKTepHe 3HMIKEHHS BMICTY Mar-
HiIO Ta MiABUIIEHHS KOHIICHTPAIl MiJi.

IlepcneKTHBU NMOJAJNBIINX TOCTIIZKEHDb TIOJIs-
raTUMYTh Y BUBYCHHI B3a€EMO3B 3Ky qucbhamaHcy diomap-
KepiB eAKYIATY 31 3HIDKEHHSIM Y0JI0BI901 PepTHIHLHOCTI Ta
PpO3poOIIi JIiKyBaIbHO-MPODITAKTUIHUX 3aX0JIiB MO0 iX
KOpEeKIii y XBOpUX Ha XpPOHIUYHMH abakTepiaibHUH Hpo-
CTaTHT.

Konduaikr inTepecis: BiacyTHil

3agBa mpo aoctymHicTh AaHux: [lawi, mo
HiATBEP/KYIOTh PE3YJbTaTh IbOTO JIOCTI/DKEHHS, M0-
CTYIIHI y aBTOpa-KOPECTIOHAEHTA 38 00T PYHTOBaHUM 3aITH-
TOM.
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Abstract. Chronic prostatitis can be the cause of
excretory-toxic infertility in men. In order to assess the bi-
ochemical parameters of ejaculate in patients with various
forms of chronic abacterial prostatitis, 160 patients were
examined, including 80 with inflammatory form of chronic
abacterial prostatitis and 80 with non-inflammatory form
of chronic abacterial prostatitis.

Ejaculate parameters were assessed in accordance
with the WHO Laboratory Manual for the Examination
and Processing of Human Semen, 6th edition. The levels
of fructose, citric acid, and certain bioelements in ejacu-
late, in particular zinc (Zn), selenium (Se), magnesium
(Mg), copper (Cu), as well as ejaculate parameters, were
compared with data from a control group of 30 practically
healthy men. The fructose content in the ejaculate of pa-
tients with inflammatory form of chronic abacterial pros-
tatitis was 2.9 times lower than in the control group and
35.7% lower than in the group with non-inflammatory
form of chronic abacterial prostatitis (p<0.05). The citric
acid content in the ejaculate of patients with inflammatory
form of chronic abacterial prostatitis was 47.8 % lower
than in the control group and 26.2 % lower than in the
group with non-inflammatory form of chronic abacterial
prostatitis (p<0.05). A confirmed imbalance in the content
of bioelements in the ejaculate of patients with chronic ab-
acterial prostatitis and, according to the results of a study
of the content of the main bioelements in the ejaculate, it
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was found that that a more pronounced decrease in zinc
and selenium content is characteristic of patients with in-
flammatory form of chronic abacterial prostatitis, while
magnesium and copper content is increased in patients
with non-inflammatory form of chronic abacterial prosta-
titis. Accordingly, the Zn content in the ejaculate of pa-
tients with inflammatory of chronic abacterial prostatitis
was 44.4 % lower and in patients with non-inflammatory
form of chronic abacterial prostatitis — 20.8 % lower than
in the control group, with a statistical difference between
the groups of patients (p<0.05). The Se content in the ejac-
ulate of the group of patients with inflammatory form of
chronic abacterial prostatitis was 47.6 % lower, and in the
ejaculate of patients with non-inflammatory form of
chronic abacterial prostatitis it was 33.3 % lower than the
Se content in the ejaculate of practically healthy men, with
a statistical difference between the groups of patients
(p<0.001). The concentration of Mg in the ejaculate of pa-
tients with non-inflammatory form of chronic abacterial
prostatitis was 41.1 % lower than that in the control group,
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while in the group with inflammatory form of chronic ab-
acterial prostatitis it was 22.5 % lower, with a statistically
significant difference between the groups of patients
(p<0.01). The Cu content was 2.1 times higher in the ejac-
ulate of patients with non-inflammatory form of chronic
abacterial prostatitis and 1.7 times higher in the ejaculate
of patients with inflammatory form of chronic abacterial
prostatitis than in the control group, with a statistically sig-
nificant difference between the patients' indicators
(p<0.01). Against the background of an imbalance in the
main biochemical markers in the ejaculate of patients with
chronic abacterial prostatitis, a decrease in the volume and
time of ejaculate liquefaction with signs of oligoastheno-
spermia was noted, especially in patients with inflamma-
tory form of chronic abacterial prostatitis.

Keywords: chronic abacterial prostatitis, inflam-
matory/non-inflammatory form, bioelements, ejaculate,
fertility
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Pe3tome. CekcyaiibHe 3710pOB’S € BAXKIIUBUM aCIEKTOM SKOCTI KHUTTS 1 3aTaJIbHOTO CTaHy 370poB’si. Came ToMy
MDKHapOIHI eKCIIEPTH PEKOMEHAYIOTh, 100 Mali€HT-IIEHTPUYHI CUCTEMU OXOPOHH 3JI0POB’sl, OPIEHTOBaHI Ha MOJEIb
KOMIUIEKCHOTO IiIX0AY 0 MEAWYHOI OMiKH, 3a0e3ImedyBajy [UTiCHY OLIHKY CEKCyalbHOTO 3J0POB’SI Ta BHIULLIA pe-
CypCH AJIs TOIONIAaHHA HOT0 po3NaaiB. 3 METOI0 BUBYCHHS 0013HAHOCTI JIIKapiB-YPOJIOTiB MO0 MUTAHb MPODITAKTHKH Ta
oprasizanii HaJaHHA MEIMYHOI JOIIOMOTH YOJIOBiKaM i3 MOPYIICHHAMH CeKCyasibHOI (QyHKII, ynponosxk 2025 poky 3a
JOTIOMOT0I0 PO3pOOIICHOT HAMU aHKETH OIMTAaHO 55 (axiBuiB i3 12 KOMyHaJIbHUX Ta 4 NPUBATHHUX 3aKJIagiB OXOPOHH
3n0poB’s [Bano-PpankiBchKo1 00macTi. JJocimKeHHS TI0Ka3ao, mo OUTBIIICTE JIKapiB-ypOoJIOTiB HEJOCTATHRO 00i3HAHI
3 IHTaHHAMH CEKCYalIbHOT'O 3JI0pPOB’Sl YOJIOBIKIiB. 3a pe3ysibTaTaMH CaMOOLIHKH, 18,2 % pecroHAeHTIB KOHCTATyBaJIH
MOBHY BIJICYTHICTh TaKHX 3HaHb, a 45,5 % - omiHwIM ix sk 4acTtkoBi. [Tpu 1ibomy 94,5 % onuTaHUX BiA4yBarOTh MOTPEOY
B JI0JIaTKOBOMY HaByaHHI, 30kpeMa 80,0 % - y BIOCKOHaJE€HHI HaBUYOK KOMYHIKaIlii 3 mamieHTamH. 3’sICOBaHO, IO
HACJIiIKOM HEJ0CTaTHHOrO PiBHS 3HAHb € HEJOTPUMAHHS JiKapsIMU-ypOJIoraMy podinakTHYHUX TexHouoriil. Lle Buss-
JSIEThCSL Y HEHAJIE)KHOMY OLIHIOBaHHI CTaHy CEKCyallbHOTO 3/I0POB’s MamieHTiB-u0J0BiKiB (80,0 % polsTh 1e nuie 3a
HasiBHOCTI CKapr), Ta HEBIAMOBITHOMY HaJlaHHI PEKOMEHAALIH 1100 MPO(IIaKTUYHUX Bi3UTIB 0 ypOJOra-ceKconaTo-
nora (63,6 %). Kpim toro, mnikapi He yCBIIOMJIIOIOTH MOTPEOH BIACHOI Y4acTi Ha KOXKHOMY €Talli MaplipyTy Takoro
namni€eHTa: y mnpoueci BusiBieHHs naroiorii (34,5 %), koHcynsTyBanHi (23,6 %), mikyBarHi (40,0 %) Ta muHAMiYHOMY
CIIOCTEpEe)KEHHI YOJIOBIKIB 13 ceKcyaabHUMH TuchyHKIisaME (49,1 %), a Takok 3amydeHH] iHIUX (axiBIiB, 30KpeMa I1CH-
XOJIOTIB Ta JIiKapiB MEPBUHHOI MeIN4HOI foromMord. OIHaK Bil3HAYEHO JOOpY 00i13HAHICTh OMUTAHUX JiKapiB-ypOJIOTIiB
MO0 YUHHUKIB PH3UKY CEKCYANbHOI MUC(YHKIIT YOIOBIKiB. BifbIIiCTh OMMMTAaHUX 3HATH PO HETATUBHUI BIUIMB Ha BH-
HUKHCHHS TIATOJIOTIi TaKUX YHHHUKIB, K KypiHHS (89,1 %), HagmipHa maca Tina (80,0 %), 3IOBKUBaHHS aJKOTOJIEM
(78,2 %), rinogunamisi (70,9 %), a Takox npo ii B3aeM03B 530K 13 XBOpoOamu cucTeMu kpoBooOiry (74,5 %) Ta rinmoau-
Hamiero (70,9 %).

Kiiro4uoBi cjioBa: cekcyalibHE 3I0pOB’sl YOJIOBIKIB, JTiKapi-ypoJaory, 00i3HaHICTh, MEAWYHA OCBiTa, MpoQinak-
THKa, MaplIpyT MallieHTa, OpraHizallis Ta ynpaBiHHSI OXOPOHOIO 3710pOB’sl.

Beryn. CekcyanbHe 3I0pOB’SL € BaXKJIMBHM ac- MATBEPKYIOTH HAYKOBI JOCHTIKeHHs. BOHH NOBOIATS,

MIEKTOM SIKOCTI JKUTTS 1 3aTajbHOTO CTaHy 310poB’s. Came
TOMY MDKHApPOJHI eKCHEPTH pPEKOMEHIYIOTh, 100
MaIi€HT-IEHTPUYHI CHCTEMH OXOPOHH 3JI0POB’sI, OPi€HTO-
BaHi Ha MOJIEJIb KOMIUIEKCHOTO MiJXOJy IO MEIUYHOT
OTIiKH, 3a0e3MeuyBaIy HITICHY OI[IHKY CEKCYaIbHOTO 3710-
POB’sI Ta BUAUISIIN PECYPCH JIJIsI ITOI0JIaHHS OTO pO371aliB
[1,2].

BopgHouac pe3ynpTaTi 10CIiKEHb CBIT4aTh, 0
B KJIIHIYHIN MPaKTHII MEIUYHI MPAliBHUKA 3a3BUYall HE
MPOBOJISATH PETYJISIPHOTO OL[IHIOBAHHS CEKCYAJILHOTO 3/10-
POB’st marieHTiB. ['0JI0BHOIO MEPEIIKO/I0I0 IS IIBOTO € KO-
MyHIKaliifHUH pO3pHB Ta yHEpeKEHHS MIX NallieHTaMH
i Mmenukamu. Tak, OUTBIIICTE MEIMYHUX MPAIiBHUKIB ITe-
pPEeKOHaHi, 110 Mali€eHTH MAalOTh CaMi IOpYLIyBaTh IH-
TaHHSI CEKCYallbHOTO 370pOB’s. BoHM MOOOIOIOTHCS, IO
BIIaCHA iHIIIaTHBa MOXke 00pa3uTh abo 30€HTEKUTH JTO-
muHy [1, 3]. Ha mpoTuBary oMy, Mami€HTH 9acTO BHC-
JIOBJIIOBAJIM OYiKyBaHHS, IO caM€ MEIWYHI MpariBHUKH
MOpyIIaTh MUTaHHS CEKCYaIbHOTO 37J0POB’S, Ta MiATBEp-
JOKYBaJIM CBili KOM(OPT IIi 1 yac Takoro obroeopenss [1].

BaMBICTh OILIHKKA CEKCYallbHOTO 3JIOPOB’s

0 epeKTIWIbHA TUC(YHKINSA € paHHIM KIIHIYHIAM MapKe-
pOM ypaxeHHS CYIOWH (€HIOTENialbHOI AUCHYHKIIIT).
Binrak, BoHa MOXKe BKa3yBaTH Ha HEBUSBIICHNH I[yKPOBHH
nia0eT, rinepTeH3ito, TUCITIMICMIO YU IIIIeMiYHy XBOPOOY
cepus. Kpim TOrO, me# cTraH 9acTo CHTHAJ3ye IIpo
MICUXIYHI PO3JTaJH, 30KpeMa JeNpeciio Ta TPUBOKHICTH
[4]. Tak, pe3ysbTaTé ONMUTYBaHHS KApIiOJIOTIB MOKA3aH,
mo 63,8 % 3 HAX 3HAIM, IO CEeKCyallbHa TUCHYHKINS €
MapKepoM CEepLEBO-CYUHHOIO PU3HKY, a 68,1 % pecnon-
JICHTIB BB)XAJIW JOPEYHUM a0o0 JIy’Ke JOPEUHHM 3aIuTy-
BaTH TAIlIEHTIB NMPO CEKCyaJbHY aKTHBHICTb. 30KpeMa,
i€l IyMKH JOTPUMYBaacs aOCOIOTHA OUIBIIICTh OTIHTA-
HuX Kapzionorie (93,1 %) 3a HasABHOCTI y MAaLli€HTIB cep-
LIEBO-CYIMHHUX 3aXBOpIOBaHb [5, 6]. BogHouac monbchki
HayKOBIIi BusBUIHM, MmO 49,3 % omWTaHWX YOJIOBIKIB 3
ImeMigHOI0 ~ XBOpOoOOK  cepilsl,  sKIi  TPOHILIN
KapAioJIoTiyHy pealimiTariito, 09iKyBalX Bij JTiKapiB iHTe-
pECy 10 CBOTO CEKCyallbHOTO 3710poB’s. [IpoTe dhakTnaHO
10 TeMy Topytwiu jmie y 12,5 % sunaakis [7]. YV Hay-
KOBHUX JOCIIHDKEHHAX ITOKAa3aHO 3B'SI30K IICHUXOIOTTYHUX
YUHHHUKIB 13 PO3BHTKOM Meper4yacHol  esKyJsiwii,
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rilI0aKTUBHOTO PO3JIa/ly CTATEBOTO MOTATY Ta OPra3MidHOT
qucynkiii [8-11]. OmHOYacHO yposoru, 006CTEKYHOUYH
MALi€HTIB 13 PI3HUMHU YPOJIOTIYHMUMH HATOJIOTiSIMH, YacTO
HEXTYIOTb CKapraMmu, sKi BKa3ylOTb Ha CEKCyaJlbHYy JUC-
¢yHKIII0, 30KpeMa Ha epeKTWIIbHY AUC]YHKIIIO, Tepe-
YacHy €sKyJIIMiI0, MOPYIIEHHA OprasmMy Ta 3HIKCHHS
nibigo [12]. Takok MEIUKaMEHTH, III0 3aCTOCOBYIOTHCS B
YPOJIOTIYHIN TPAKTHII [UIA JIIKyBaHHS 3aXBOPIOBAHb ITe-
penMixypoBoi 3aio3m, 3[JaTHI HETaTHBHO BIUIMBAaTH Ha
cexcyanbHy QyHKIi0. Ogaak Tineku 70,0 % yposoris 06-
TOBOPIOIOTH III0 IPO0IIeMy 3 marienTamu, i aumre 37,0 % 3
HHX MOBIZJOMHJIH, IO PiIKO IPOIOHYIOTh AJIbTEPHATHBHI
MeTOM JTiKyBaHHS [13].

Y moxibnomy pocmimxenni S. Alshahrani Tta
criBaBT. (2025) 3a3HaveHo, 1o ymiie B 51,3 % BUmaakis
ypOJIOrd OOTOBOPIOIOTH i3 MAlliEHTAMU PU3UK PO3BHUTKY
epeKTHIIbHOT AUCQYHKIT BHACIJOK IPUAOMY JIiKiB, 8 pU-
3MK IepedacHoi eskysanii —y 59,2 % [14].

B omHOMy i3 3aKOpPIOHHMX HAyKOBHX [O-
CIiDKEHB B3SIH y4acTs 759 ypoioris-aaposoris. Jlume
52,0 % 3 HUX MiATBEpAUIN HasBHICTH 0230BOI MiATOTOBKH
3 IIarHOCTHKH Ta JIIKyBaHHA CEKCYaIbHUX MUCQYHKIIH y
yonoBikiB. Cepen i€l rpymnu Tinbkn 58,7 % pecrioHAEHTIB
3HAJIM PEKOMEHJALIl MO0 IiarHOCTUKH 1 JIIKyBaHHS Iie-
penyachoi eskymamii, a 41,0 % — epeKTHIBHOIOI JauC-
¢ynkuiil. Taki HU3BKI MOKa3HUKHU 3aikCOBaHI mompu Te,
1o OinpiicTh onuranux (75,0 %) moyyBaucs BIEBHEHO
y BHpIlIEHHI IPOOJIEM YOJOBIUOTO CEKCYyaJbHOTO 3710-
por’s [15].

3a pe3yipTaTaMu aHKETyBaHHA 5955 ypooris Ta
aHJPOJIOTIB, MpoBeAeHOr0 B HiMeuunHi, BUSIBIICHO TPH OC-
HOBHI IIPUYHHH, YOMY IIiJ] Yac Bi3UTIiB MAILli€HTIB HE TIOPY-
HIYIOTh MTUTAaHHS CEKCYaIbHOTO 3/10pOB’si: Opak yacy (3a-
3Haunn 61,0 % pecrnoHeHTIB), HeaeKBaTHA iHAHCOBA
KoMmreHcaris (42,5 %) Ta npunyIeHHs, Mo MaIieHTH 110-
qyBarOThCsI HeKoMbopTHO (20,9 %) [16].

OnuTyBaHHS MCHXIaTpiB, aKyIIep-TiHEKOJIOTIB,
YPOJIOTIB Ta €HJOKPUHOJIOTIB MMoKa3aJio, mo 78,7% yuac-
HHKIB BBO)KAIOTh HaBYaHHS 3 MUTaHb CEKCYaJIbHOIO 310-
POB’sl BXKIIMBOIO a00 Iy>K€ BAXKIUBOIO CKIIAJIOBOIO CBOET
crewianizoBaHoi ocBitu. [Ipu mpomy 62,3 % pecnos-
JIeHTIB 3arajioMm, 30kpema 82,8 % akyImep-TiHEeKOJIOTiB,
59,8 % ncuxiatpis, 58,4 % yposnoris Ta 56,1 % ennoxpu-
HOJIOTIB, BU3HAJIM, 1[0 HE TPOXOIMIIM TAKOI MiATOTOBKU
[17].

CTyneHTH-MEeIUKH i Yac MOMIOHOTO aHKETY-
BaHHs BII3HAYWIIM TOTPEOY BKIIFOYEHHS MIATOTOBKH 3 ITH-
TaHb CEKCyaJbHOTO 370POB’ S IO OCHOBHOT MEIUYHOI HaB-
yanpHO1 mporpamu. lle HeoOXimHO ISl TOTO, MO0 Maii-
OyTHI JIiKapi MOTJIM CHCTEMHO BHUPIIIyBaTH MpPOOJIEeMHU
MaIliEHTIB  IIOAO CEKCYyaJIbHOTO  37I0pOB'S,  JIOJIATH
YKOpPiHEHI yIiepe/KeHHsI Ta CTBOPIOBATH ISl HUX CIIPHSAT-
nuBe cepenosuiue [18].

[Mompu pexoMeHaalii HAYKOBIIB Ta MiKHAPO-
HHUX €KCIEPTIB II0/I0 3aly4eHHs MEIWYHHUX MpALiBHUKIB
(Hacamnepen mpoQUIBHUX CHEIIaTiCTiB) A0 MIarHOCTHKH
1 JTIKyBaHHS CEKCYaJIbHUX AUCQYHKIIH Ta opraHizauii mo-
JIaTbIIIOr0 MapIIpyTy IMami€HTa, HAyKOBUX JOCITIDKEHb Y
I[OMY HaIpsMi BCE IIe HEAOCTATHBO.

MeTa AocCJilKeHHI — MPOaHATi3yBaTH DPiBEHb
0013HAHOCTI  JIIKapiB-ypoJIoTiB MO0 MPOQITaAKTUKH
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CeKCcyaJlbHUX AUCQYHKIIH Yy YOJIOBIKIB Ta opranizamii im
ME/IMYHOI IOTIOMOTH.

O0’exkT i Meronm pgociaigKeHHs. YIIPOIOBXK
2025 poky 3a 101IOMOT0I0 PO3po0IIeHOT HAMH aHKETH ITPO-
BE/ICHO ONUTYBaHHS 55 JikapiB-ypoJioriB y 12 KoMyHasIb-
HUX Ta 4 MPUBATHUX 3aKiIagaX OXOPOHH 340poB’s IBaHo-
O®pankiBcpkoi obmacTi. OnUTYyBaTPHUK MICTHB 27 3amu-
TaHb, 3TPYNOBaHUX Y Tpu O1oku. [lepmmmii oxommoBas 3a-
TabHY XapaKTePHCTHUKY PECIIOHICHTIB: BiK, CTaTh, CTaX i
Micre pobotu, a Takox KBamidikamiiiHy Kareropiro. [py-
THIA BU3HAa4YaB PiBEHb 00I3HAHOCTI MO0 MPOOIEM CEeKCy-
JIBHOTO 3/I0POB’sI YOJIOBIKIB Ta HOBHOTH OOCTE)XXEHHS Ta-
Kux marnieHTiB. Tperiii 03Ok crocyBaBcs pPO3YMiHHS
KJIIHIYHOTO MaplIpyTy XBOPHX, 30KpeMa €TalliB iX BUSB-
JICHHsI, KOHCYJIbTYBaHHS, JIIKyBaHHS Ta JUCIAHCEPHOTO
HarJsiy.

Cepen omutanux 78,2 % cKiamaiy YOJIOBIKH Ta
21,8 % xinku. Po3momin pecroHIeHTiB 3a BIKOM CTaHO-
BuB: 110 30 pokiB — 21,8 %, 30-39 pokis — 23,6 %, 40-49
pokiB — 29,1 %, 50-59 poki — 9,1 % i 60 pokiB Ta crapmri
— 16,4 %. 3 mpodeciitHnM HOCBiIOM poOOTH 0 5-TH POKIB
oymu 21,8 % pecrnoHneHTiB, 10 5-9 pokis — 18,2 %, 10-19
pokiB — 29,1 %, mo 20-29 poki — 12,7 %, 30-39 poki —
9,1 % i nonan 40 pokiB — 9,1 %. Bumyy xBamidikauiiHy
kateropito Manu 30,9 % omuranux, nepury — 27,3 %,
apyry — 10,9 %, e atecroBani — 30,9 %.

CraTtuctudHa 06po0OKa OTpUMaHUX JTaHUX IIPOBO-
Juiacs 3a gornomororo miardopmu Microsoft Excel murs-
XOM PO3paxyHKy 4acTOTH OKpeMuXx Bianosinen 100 oci0 y
BificoTkax (%) Ta X craHIapTHOT MOXUOKH (£M).

Ju3aii 1 mporpamy DOCIUKEHHS pO3TIIsHYJIa Ta
cxBammia Kowmicist 3 eruku [Bano-®paHKIBCHKOTO HaIlio-
HAJIEHOTO MEIMYHOTO YHiBepcuTery (mpotokon Nel33/23
Bix 29.03.2023).

Pe3yabTaT gocaigkeHHs: Ta ix 00roBopeHHsI.
Yci onurani gikapi-yposnoru (100,0 %) miareepaniy, 1o
y CBOIHM MpaKkTHL 3yCcTpiYaiy NaIieHTiB-4OJIOBIKIB i3 10-
pYLIEHHSAMH cekcyanbHoI QyHKIT. 3 HUX 63,6 % (35 oci0)
HaJlaTi CaMOCTI#HO JIIKyBaJId TAKHX MaIlieHTiB. Perra pe-
CIIOHJICHTIB EPEBAYKHO CKEPOBYBAJIM 1X HA KOHCYJIBTALIIO
JI0 IPUBATHUX MEAMYHMX 3aKaiB (25,5 %) abo g0 obac-
HOI KOHCYJIbTaTHBHOI momikiiHiky (10,9 %).

Bopmnouac 3’sicoBanHo (puc. 1), mo Tineku 8
(14,5 %) onHTaHUX PEryJsIPHO OLIHIOIOTH CTaH CEKCyalb-
HOTO 3JI0pOB’S YOJOBIKIB Wil Yac KOXHOTO IiXHBOTO
Bisuty. Haromicts Oinbiiicts pecrnonzaentis (80,0 %)
3BEPTAIOTh Ha IIe yBary JIHIlIe 3a HasiBHOCTI ckapr. OJuH
onuTaHui Jikap-yposor (1,8 %) omiHoe cekcyalbHe 3710-
POB’Sl HOJIOBIKIB 32 HAsIBHOCTi (paKTOpiB PU3UKY, & JIBOE
(3,6 %) — 3asBHIIH, 1110 B3araji He POOJISTH IBOTO HIKOJIH.

3-nomix 53 (96,4 %) pecnoHAEHTIB, AKi
aHaANI3yBaJId CTaH CEKCYyaJIbHOTO 3I0POB’S YOJOBIKIB,
OiNbLIICT 3a3HAYMIIM, IO MiJ Yac JIarHOCTUKH HacamIle-
pen 3BaKaroTh Ha TOpMOHaIBbHUK cratyc (88,7+4,4 %),
cy0’exTuBHi nposiu (54,7+6,8 %) Ta pe3ynpTaTé iHCTPY-
MEHTaJIbHUX OCHiKeHb (49,1+£6,9 %). 3Ha4uHO pimme 10
yBaru 0epyTh 0i0XiMiuHI MMoKa3HUKH KpoBi (35,8+6,6 %),
cTaH cepueBo-cyanHHoi cuctemu (30,2+6,3 %) ta moxas-
HUKH Jinigorpamu (26,4+6,1 %).
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Puc. 1. Po3noain Binmosigeii JikapisB -ypoJioriB 010 OL[iHKH CeKCYaJbHOI'0 310P0B’f Nali€HTiB-40JI0BIKiB

OnuTaHi JiKapi-ypoJIOTH MPOISMOHCTPYBAIH BH-
COKHIA, ajie He aOCOJIOTHUN piBEHb O0I3HAHOCTI IIOJO
YUHHHKIB PU3UKY PO3BUTKY CEKCyallbHOI TUCHYHKLIT y
YOJIOBIKIB. BiJIbIITICTh PECTIOHICHTIB 3HAIOTH PO HEraTHB-
HUH BIUTMB Takux (akropis, sk KypiHHs (89,1 + 4,2 %),
HaaMipHa maca Tina (80,0 + 5,4 %) Ta 370BXKHUBaHHS AJKO-
roneMm (78,2 £ 5,6 %). Kpim Toro, ¢axiBii BiazHaumimm
B3a€MO3B’SI30K IIi€1 TATOOTIT i3 XBOPOOAMH CHCTEMH KPO-
B000Iry (74,5 + 5,9 %) Ta rimoguHamieto (70,9 + 6,1 %).

Binmpure momosuaM pecionaeHTIB (58,2 %) 3a3Ha-
YHJIM, 11O 33 HASIBHOCTI YUHHHKIB PU3UKY PEKOMEHIYIOTh
TMaIi€HTaM-90JIOBIiKaM HPOQiTaKTHYHI BI3UTH JI0 YpOJIoTa
gn cekcomaroiora. Ille 36,4 % HamalooTh Taki peKOMEH-
Jaiii yciM dYoJIOBiKaM HE3aJe)KHO BiJ PHU3HKIB, 1 JdIIe
5,5 % He 1aroTh MOAIOHKUX MOPaJ] B3arai.

Maibxke mosioBruHa onuTanux ypoJoris (50,9 %) me-
peKOHaHa, L0 YOJIOBIKaM BapTO BiABiAyBaTu yposora-
CeKcoImaTosora juie 3a notpedbu. Hatomicts 36,4 % pe-
CIIOHJICHTIB paJsiTh POOUTH 1Lie 3 MPOQIIAKTUYHOI Me-
Toto: oxuH (38,2 %) abo nBa (10,9 %) pa3u Ha pikK.

JocmimKeHHS AYMKH JTiKapiB-ypOJIOTiB III0I0 3aITy-
YEeHHsS MEAMYHOTO MEepCOHANy IO MapLIpyTy Hali€eHTa-
YOJIOBiKa 3 EPEKTHIHLHOIO TUCOHYHKIIE (pHC. 2) 3aCBij-
gunmo, mo Jume 65,5+6,4 % pecrnoHACHTIB YiTKO
YCBIIOMITIOBAJIH BIIACHY POJIb Y BHSBJICHHI IIi€1 TATOJIOTI].

lIle mosoOBMHA ONUTAHUX  JIIKAPIB-ypOJIOTIB
(52,7+6,7 %) noxnaganu QyHKIIiFO BUSBICHHS CEKCYyallb-
HUX TopyIeHs Ha JiikapiB [IM/I, neuro Ginbine TpeTuHHU
— Ha ypouoriB-anzaposoris (41,8+6,7 %) Ta cekcomnaro-
JoriB (38,2+6,6 %), 23,6£5,7 % — Ha ¢daxiBIiB 3 TICUXiY-
HOTO 3/10pOB’st Ta Kapzionoris (14,5+4,8 %).

binporicte onuraHux JikapiB-yposoris (76,4 *
5,7 %) ycBIZOMIIIOIOTh, IO MAlOTh OpaTh y4acTb y KOH-
CYJIbTYBaHHI YOJIOBIKIB i3 CEKCYaIbHUMH JTUCHYHKIISMH.
Pemrra pecrionieHTiB, iIMOBIpHO, Yyepe3 Opak BIaCHOT KOM-
METEHTHOCTI, BBAXKAIOTh, 110 TPOBiIHA POJIb Y pOOOTI 3 Ta-
KAMH TIAIIEHTaMU HaJeXWUTh cekcomartojoram (67,3 +
6,3 %) ta yposoram-anaposoram (60,0 £+ 6,6 %). Boano-
yac JIMIIe KOKEH YeTBEPTHH pecroHaeHT (25,5 £ 5,9 %)
3HAE Mpo MoTpedy 3alydeHHs J0 Mpolecy Ncuxiarpa 4u
ncuxojora, i Timeku 12,7 + 4,5 % onutaHuX po3yMiroTh
HeoOXiTHICTh KOHCYJIBTAIlIT Kapaiosora.

Ha nymky onmrTaHmx JikapiB-ypoJoriB, OCHOB-

HUMH  (paxiBUAMH I JIKYBaHHS 4YOJOBIKIB i3

CeKCyalbHUMH  TUC(YHKLIIMH €  CEKCONAaTOJIOTH
(74,545,9 %) ta yponoru-annposuoru (65,5+6,4 %). Jlemo
pijlle PECrOHJIEHTH BKa3yBall HA BJIACHY Y4YacTb Y
upomy mporeci (60,0£6,6 %). 3anydeHHs ¢axiBuiB i3
NICUXIYHOTO 3/I0POB'Sl BBA&XKAIOTh JIOUUIBHUM  JIMIIIE
18,245,2 % onutanux. [100JUHOKI PECTIOHICHTH 3a3Ha-
YUK, M0 O JIKYBaHHS TaKHX MAI€HTIB CIif 3alydYaTH
kapzionoris (9,1£3,9 %) ta nikapiB NepBUHHOI MEANIHOI
noromord (3,6£2,5 %).

Brmu3pko TMONOBMHM ONMUTAHHUX JIIKapiB-ypOJIOTiB
(50,9+6,7 %) Bu3HANH HEOOXiTHICTH BIACHOTO 3AJTyYCHHS
JI0 TMHAMIYHOTO CIIOCTEPEKEHHS 3a YOJIOBIKAMH 13 CEK-
cyarpHUMHU auchyHKIisiMA. BomHOUYac mpioputeT y it
po0OOTI BOHM BifjiaBainu cekconatosioram (47,3+£6,7 %) ta
ypoustoram-anzposioram (41,8+6,7 %), HemOOIIHIOIOYN
IIPY [ILOMY BQXJIUBY POJIb JIIKapiB MEPBHHHOI MEIUYHOT
nonomoru (ITM) (9,143,9 %) nHa BignoBigHOMY erari
MapuUIpyTy Mali€eHTa.

BapTo 3a3HaunTH, 1110 JIiKaPi-ypOJOTH JOBOJII KPH-
THUYHO OIIHWJIM BJIACHY KOMIIETCHTHICTh Y IINTAHHSX CEK-
CYaJIHOTO 3710pOB’s 40JIOBIKiB (puc. 3). JInme 36,4 % pe-
CIIOHJICHTIB BBaXKalOTh CBOI 3HAaHHS JAOCTATHIMH, Maiixke
monoBrHa (45,5 %) onmHUTaHUX Ha3BallK X YaCTKOBUMH, a
18,2% — wHemocratHiMHM. BiamoBigHO, OIUIBIIICTE
¢axieuiB (94,5 %) BucmoBmiM Oa)XaHHS MOKPAIIUTH
kBanidikamito B uiii cdepi. [Ipu npomy npiopureTHUMHU
(hopMamy HaBYaHHSI BOHU BBAXKAIOTh LIUKJIM TEMAaTHYHOTO
ynockoHaneHHs (69,2 %), cremiamizoBaHi TpEHIHTH
(63,5 %) ta craxxysauus (51,9 %).

Bapto 3a3HaunTH, M0 OiNBIIICTH PECIIOHICHTIB
(80,0 %) BimuyBaroTh MoTpedy BAOCKOHAIMTH CBOT 3HAHHS
Ta HABUYKH MO0 KOMYHIKaIlii 3 Malli€HTaMUA-90JI0OBIKaMH
Ipo TXHE CeKCyalIbHE 370POB’sI.

VY Hamomy JOCIiJDKEHHI, K 1 B MOI0HUX HAYKO-
BUX Ipaiyix [3], mpuBeprae yBary Te, 1o Jikapi 31e011b-
IIIOT0 3Ba)KAIOTh HA CEKCyaJIbHE 3/I0POB’ S MALIIEHTIB JIMIIIE
3a HasABHOCTI BiAMOBiAHMX cKapr. Jlikapi-yponoru sk
MpoQiTBHI CIIEIialiCTH MalOTh OI[IHIOBATH CTaH CEKCyallb-
HOTO 3/I0pOB’S YOJIOBIKIB IiJ{ 9ac KOXKHOTO Bi3uTy. Lle
MOXke OyTH 3yMOBJIEHO HEIOCTATHIM piBHEM 3HaHb YPO-
JIOTiB 'y cdepi CeKCyalbHOTO 3I0pOB’S HYOJIOBIKIB, IO,
OKpIM pe3ysbTaTiB HAIIOTO AOCIHIIHKEHHS, MiIKPECTIOI0Th
takox Tang et al.[7].
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Puc. 3. Camooninka pecioHAeHTaMH CBOIX 3HAHb i3 MP00JIeM ceKCcyaJbHOr0 310POB’S Y010BIKiB

BifIbIIiCTh PECIIOHIEHTIB HAIIOTO TOCIIKSHHS
3a3HAYMIIM, [0 HABYAHHS 3 MUTAaHb CEKCYaJIbHOTO 3710-
POB'SL € BaXJIMBOIO CKIAJIOBOIO iXHBOI CHEIialli30BaHOT
OCBITH, 1110 TAKOXX Y3TOKYETHCS 3 PE3yJIbTaTaMH CIIOCTe-
pexens Kristufkova et al. [9].

VY Hamomy JOCIHIPKEHHI BIEpIIE OLIHEHO po-
3yMIHHS ypOJIOTaMH pOJi Pi3HUX CIIEIIaJiCTiB y BUSB-
JICHHI, KOHCYJIGTYBaHHI, JIKyBaHHI Ta IUcIaHCepu3alii
YOJIOBIKIB 13 cekcyalbHUMHU nuchyHkuismu. Otpumani
JlaHI MOXYTb CTaTH OCHOBOIO Ul PO3POOKU KIIHIYHOTO
MapIIpyTy TaKHX Malli€HTiB.

BucnoBxku. BcraHomieHo, 110  OLIBIIICTH
JIIKapiB-ypOJIOTiB MAIOTh HEAOCTATHIHM PiBEeHb 00I3HAHOCTI
3 IUTaHb CEKCYaIbHOTO 3[J0POB’s YOJIOBIKIB. 3a pe3yJbTa-
TaMH CaMOOIIHKH, 18,2 % pecroHIeHTIB 3asBUIIH PO T0-
BHY BiICYTHICTb NPOQIILHUX 3HaHb, a 45,5 % oninmmm ix
gk yactkosi. Ilpu upomy 94,5 % onurTaHux BigdyBaroTh

84 2 (38) kBiTenb-uepBeHb, 2026

notpedy B JI0AaTKOBOMY HaBuaHHI, 30kpema 80,0 % mo-
TpeOyIOTh BJOCKOHAJCHHS HAaBMYOK KOMYHIKaIii 3
Mari€HTaMu.

3’sicoBaHO, IO HACHIIKAMH LUX HENOCTATHIX
3HaHb € HEAOTPUMAHHS JIiKapsIMU-yposioraMu npodinax-
TUYHHAX TEXHOJIOTiH. 30KpeMa, Iie BHSBISETbCS Y HEHa-
JISKHOMY OIIIHIOBAaHHI CTaHy CEKCYaJbHOTO 3/I0pOB’s
nanieHTiB-uosoBikiB (80,0 % — yuie 3a HAIBHOCTI cKapr),
HEHAJaHHI PEKOMEHAAIil mOa0 NpPOQIIAKTHIHOTO
BiJIBilyBaHHS ypoJiora-cekcomnaroiora (63,6 %), a Takox
y HEpO3yMiHHI MOoTpeOu BJIACHOI y4yacTi B MpOLECi BUSIB-
nennsi matosnorii (34,5 %), koncynbryBanHi (23,6 %),
nikyBaHHi (40,0 %) Ta AMHAMIYHOMY CIIOCTEPEKEHHI 4O0-
JIOBIKIB 13 cexcyanbHUME AuchyHKIisMU (49,1 %). Kpim
TOrO, BHSIBIEHO Opak pO3YMIHHS 3aJydeHHs IHIINX
(axiBIiB, 30KpemMa JiKapiB NEPBHHHOI MEJUYHOI JOIO-
MOTH Ta IMCHXOJOTiB, HA KOXXHOMY eTali MapuipyTy




nami€eHra.

IepcnekTHBH MOJAJIBINNX JOCHIAKEHb MOJS-
raroTh y pPO3pOOI pPEeKOMEHAAIi I0J0 BIOCKOHA-
JICHHsI/HAaOyTTs 3HAHB JIKapiB-ypoJIOTiB y chepi ceKcyalb-
HOTO 3/10pOB’Sl YOJIOBIKiB Ha JI0- Ta MIiCISAUINIOMHOMY
piBHIX.

KondguikT inTepeciB: BiacyTHiil.

3asiBa mpo aoctymHicTs AaHux: JlaHi, mo
MiATBEPKYIOTh PE3YNbTaTH IOTO JOCTIHKEHHS, MHO-
CTYITHI B aBTOpa-KOPECIIOHICHTA 32 O0IPyHTOBAHNUM 3aITH-
TOM.
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Abstract. Sexual health is an important aspect of
quality of life and overall health. That is why international
experts recommend that patient-centered healthcare sys-
tems, based on a comprehensive approach to medical care,
provide a holistic assessment of sexual health and allocate
resources to address sexual problems. In order to study the
awareness of urologists on the prevention and organization
of medical care for men with sexual dysfunction, in 2025,
based on a questionnaire developed by us, we surveyed 55
urologists in 12 public and 4 private healthcare institutions
in the Ivano-Frankivsk region. Among those surveyed,
78.2 % were men and 21.8 % were women, 30.9 % of re-
spondents had the highest qualification category, 27.3 %
had the first category, 10.9 % had the second category, and
30.9 % were not certified. It has been established that most
urologists are not sufficiently knowledgeable about men's
sexual health issues and acknowledge this themselves
through self-assessment of their knowledge (18.2 % con-
firmed a complete lack of knowledge, 45.5 % confirmed
partial knowledge) and the need to acquire it (94.5 %), par-
ticularly regarding communication with patients (80.0 %).
It has been established that the consequences of this insuf-
ficient knowledge are non-compliance with preventive
technologies by urologists, namely: inadequate assessment
of the sexual health of male patients (80.0 % only when
complaints are present), failure to recommend that male
patients visit a urologist-sexologist for preventive pur-
poses (63.6 %), lack of understanding of the need for their
participation in the process of identifying pathology
(34.5 %), consultation (23.6 %), treatment (40.0 %), and
dynamic observation of men with sexual dysfunctions
(49.1 %), as well as other doctors, in particular primary
care physicians and psychologists at each stage of such a
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patient's pathway. Half of the urologists surveyed (52.7 %)
attributed the function of detecting sexual disorders to pri-
mary care physicians, slightly more than a third to urolo-
gists-andrologists (41.8 %) and sexologists (38.2%),
23.6 % attributed it to mental health specialists and cardi-
ologists (14.5 %). The leading roles in counseling such pa-
tients were given by the surveyed urologists to sexologists
(67.3 %) and urologists-andrologists (60.0 %). Only one in
four of those surveyed (25.5 %) knew that men with sexual
dysfunction need to consult a psychiatrist or psychologist,
and only 12.7 % knew that they need to consult a cardiol-
ogist. Respondents gave priority in the dynamic observa-
tion of such patients to sexologists (47.3 %) and urologists-
andrologists (41.8 %), without understanding the im-
portant role of primary care physicians (9.1 %) at this stage
of the patient's pathway. Although the surveyed urologists
demonstrated good awareness of the risk factors for male
sexual dysfunction. Most were aware of the negative role
of smoking (89.1 %), excessive body weight (80.0 %), al-
cohol abuse (78.2 %), the relationship with cardiovascular
diseases (74.5 %), and physical inactivity (70.9 %) in the
development of the pathology. It has been found that when
examining men with sexual dysfunctions, urologists
mainly pay attention to hormonal status (88.7 %), subjec-
tive manifestations (54.7 %), and instrumental examina-
tion data (49.1 %), and much less often on blood biochem-
ical parameters (35.8 %), the state of the cardiovascular
system (30.2 %), and lipid profile parameters (26.4 %).

Keywords: men's sexual health, urologists,
awareness, medical education, prevention, patient path-
way, health care organization and management.
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Pe3tome. BuxiiaianHs aHriiiicbkoi MOBH 3a MpodeciiiHM crpsiMyBaHHSM JUIsl CTYJEHTIB crierianbHocTi «Koc-
METOJIOTisH» Mae BUpaxxeHy creuudiky. MaiOyTHiM (axiBIsiM iHIyCTpii Kpacu iHO3eMHa MOBa HEOOXiTHA HE JIMIIE JUIs
KOPEKTHOI'O MiI00py KOCMETUYHHX 3ac0o0iB Ta 3aCBOEHHS METOAMK POOOTH 3 HUMH. BOHa € IHCTpYMEHTOM HaJaHHS
SKICHUX TIOCITYT aHTJIOMOBHHM KIIIEHTaM Ta 3alopyKoro OesmepepBHOro mnpodeciitnoro 3poctanus. OcoOaMBOro 3Ha-
4yeHHs HaOyBae 3/aTHICThH CHELIaicTiB e)EeKTUBHO NMPE3CHTYBATH BIACHI 3JJ00YTKH Ha MIKHApPOJAHUX KOH(EPEHIIsX,
ceMiHapax Ta npeseHTarisx. OTxke, y JOCHiPKEeHHI BU3HAUYEHO POJIb NMPOQeciiHO OpiEHTOBAHOT aHIIIHCHKOT MOBH LIS
(haxiBIiB KOCMETHYHOI rairy3i 3 OISy Ha CydacHi TeHACHIIT IHAYCTpii, PO3BUTOK iHHOBAIIIMHAX TEXHOJIOTIH, a TAaKOXK
MOSIBY HOBITHBOTO O0JIaTHAHHS T4 KOCMETHIHHX 3aC00iB. AHai3 KIIIOYOBUX HANPsIMiB pOOOTH KOCMETOJIOTIB 1aB 3MOTY
BU3HAYHTH JICKCHYHI, TpaMaTHYHI Ta KOMYHIKaTHBHI aclIeKTH, HeoOXinHI MaiiOyTHIM (paxiBIsiM. BoHH OXOILTIOIOTE yCi
cdepu ixHBOI mpodeciitHol TisbHOCTI: 100ip KOCMETHYHUX 3ac00iB, B3aEMO/IIO 3 KIII€EHTAMH, BEJCHHS TOKYMEHTAIIl,
Ge3nepepBHUI PO3BUTOK TOIIO. Ha OCHOBI MiIXKHapOJHOTO JIOCBiAy BHKJIaJaHHS AHTIIIHCHKOI MOBH IS CIIEI[iaIbHUX
[TeH Ta OCTiKeHb BITYM3HSIHUX HAYKOBIIB OOIPYHTOBAHO METOJMYHI MPUHOMH, IO CIIPHUIIOTH eeKTHBHOMY (op-
MYBaHHIO TPOdeciiiHOl iIHIOMOBHOT KOMIIETEHTHOCTI KOCMETOJIOTiB. OKpiM TOT0, y HAIIOMY JOCIIKSHHI HABeIECHO pe-
KOMEH/1allii 010 CTPYKTYPYBaHHS HABYaJIbHOTO MaTepiaty, 1000py aBTEHTHYHUX PECYPCIB Ta OpraHizaiiii HaB4aabHOTO
npotecy B IiioMy. TakuM 4MHOM, 1€ I0CITIPKEHHS IIPOTIOHY € KOMIUIEKCHHUHN MIIX1/1: Bil pO3p00KM HaBYaIIbHOT IPOrpamu
3 aHIJIchKOT MOBH 3a MPOGeCciiHUM CIPSIMYBAHHSM JUIst Mail0yTHIX KOCMETOJIOTIB /10 3aBEPILEHHS OpraHi3allii HaBYalib-
Horo npotiecy. Bin cnpsiMoBanuit Ha popMyBaHHSI HEOOXIIHUX HABMYOK aHTJIOMOBHOI KOMYHIKallii (YMTaHHsI, CIyXaHHS,
MK1ChMa, TOBOPIHHS), 3a JIOTIOMOTO0 1000py MaTepiaiiB, METO/IIB i 3aC001B HABYaHHSI.

Katouosi ciioBa: anrmiiicbka MOBa JUIsl CTICLialIbHUX IIiJICH, aHTIIiCbKa MOBA /IS KOCMETOJIOTB, HABHYKH aH-
TJIOMOBHOI KOMYHIKAaIIil.

Beryn. CydacHa iHIyCTpist KOCMETOJOTIi pO3BH-
Ba€THCS B YMOBaX Iiio0aizarii, e aHriIiickka MOBa € Oc-
HOBHAM 3aco0oM mpodeciiiHoi komyHikamii. Hero
myOIiKYIOTh OUIBIICTh IHHOBALIHHIUX KOCMETHIHHUX TEX-
HOJIOT1#, HayKOBHMX JOCHIJ[)KE€Hb, MPOTOKOMIIB HPOLEAYD,
IHCTPYKIiA 10 mpodeciiHoro obmagHaHHS Ta CKIATIB
KOCMETHYHUX 3aco0iB. 3HAaHHA aHIJINCHEKOI HO3BOJISC
CHemiajJicTy MpamfoBaT 3 MepuIopKepeaMu 0e3 moce-
PEIHUKIB i ONEpaTHBHO BUBYATH MIKHAPO/HI CTaH/IApTH.
Lle BigkpuBae IOCTYH J0 3aKOPAOHHUX TpPEHIHTIB,
BeOiHapiB, BUCTABOK Ta KOH(EpeHLiH, 110 € KIIOYOBUM
YUHHUKOM IpodeciiiHol KOHKYPEHTOCIIPOMOXKHOCTI Ha
CBITOBOMY PHHKY ITpalli.

3 norysiLy ocooucToro npodeciitHoro po3BUTKY
3HaHHS AHIJIIHCHKOI MOBHU BiJIKpUBA€ Iepesi KOCMETOJIO-
TOM IIMPOKI MOMIIMBOCTI JUISI Kap €PHOTO 3POCTAaHHS Ta
camopeadnizarii. @axiBemnp, IKUi Bojomie MpodeciiHo
TEPMIHOJIOTi€r0, MOKe e(EKTHBHO MIPAIFOBATH 3 iHO3EM-
HUMH KJTI€EHTaMH, KOHCYJIbTYBaTH iX LIOZO HpOLELyp Ta
JOMAIIHBOTO JOTTSIAY, a TakoX po30yIOBYBaTH OCO-
Oouctmii OpeH Ha MixkHapogHOMY pUHKY. KpiM Toro, BO-
JIOJIIHHS aHTJIHCHKOI MOBOK 3a0e3redye Oes3rnepepBHE

HABYAHHS, JIO3BOJISIE KPHUTUYHO aHAJTI3yBaTH CBITOBI
TPEHAW Ta BIPOBA/DKYBATH IHHOBALIWHI TPAKTHKH Y
IOZICHHY POOOTY, IO BKpail BaYKJIMBO VI AHHAMIYHOTO
PO3BUTKY KOCMETOJIOTTYHOT rajty3i.

OTxe, BOJIOMIHHS QHTIIHCHKOI0 MOBOIO 3a IMpPO-
(eciifHIM cIIpIMyBaHHSAM Ha HAIEKHOMY € OJHI€IO0 3 BaXK-
JIMBUX KOMIIETEHIIH, 3M00yTTs SKOI MOBHHEH TapaHTy-
BaTH BUIIMHM HaBYaJILHHUH 3aKJIa I 1111 Yac MiArOTOBKY Mai-
OyTHIX KocmeToioriB. [1]o6u 3abe3neunT AKiCHE BHKIIa-
JIaHHS aHTJIHCHKOI MOBH, OTPIOHO PETENBEHO PO3poduTH
HallOBHEHHS HaBYAJBHOI MPOrpaMu Kypcy, BPaxOBYIOUH
TeHJICHII1 pUHKY 1 0cOOMCTI moTpedu 3100yBadiB OCBITH,
a TakoX WimiOpaTH BiNNOBIMHI MaTepiald Ta METOAH
BHKJIAIAHHSL.

MeTo10 [JOCTiGKeHHSI € aHali3 OCHOBHHX
HampsMiB poOOTH KOCMETOJIOTIB Ta TPYIyBaHHS IPO-
(beciiHO OpiEHTOBAaHOI JIGKCHKH aHTIIHCHKOI MOBH
BIAMOBIAHO 10 ToTped MaiOyTHIX cmemiamicTiB. Okpim
TOTO, MOTPIOHO BU3HAYMTH KIIOYOBI TpaMaTHdHI KOH-
CTPyKIii, HEOOXimHI M1 €PEKTUBHOTO CIUIKYBaHHS 3
KIJIIEHTaMH, y9acTi B HAYKOBO-TIPAaKTHYHUX KOH(EPEHITIsSIX
Ta OINpaLIoBaHHs NpodeciiiHoi JirepaTypu. Baxiausum e
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TaKOX OOTPYHTYBaHHS METOJIIB BHKJIAJaHHS aHTIIHCHKOT
MOBH, CIPSIMOBAaHHMX Ha PO3BHTOK HaBHYOK ayilOBaHHS,
YHUTaHHS, MMCbMa Ta YCHOTO MOBJICHHS B paMKax CBITO-
BOTO JIOCBiy BUKiaganus ESP.

O0’exT i MeTonu nocaimkenns. Ha 6a3i [ncru-
Tyry ecternaHoi kocMmeronorii «KOCMOECTET-
JIIOKC», saxwif omHOYacHO € (3TiZHO 3 YTOAOK TIPO
CHIBIpAIT0) TPAKTUIHOIO 0a3010 IS HABUAHHS Ta MPO-
XO/DKEHHSI BUPOOHUYOI TIPAKTHUKHU CTYJCHTIB (haKyIbTETy
HayK Ipo 310poB’sl IBaHO-DpaHKiBCHKOTO HAI[IOHAIEHOTO
MEIWYHOTO YHIBEpCHTETYy, OyIl0 IpoaHaIi30BaHO IMIPO-
rpaMy HaBYaHHS KOCMETOJIOTIB, BH3HAYEHO OCHOBHI
HarpsMu iXHbO1 pOOOTH Ta POJIb AaHIIIIHCHKOT MOBH Y IIPO-
(beciiiHii MiSTIBHOCTI, IO Jajl0 MOXIUBICTh CHCTEMa-
TU3YBaTH, KJIacu(iKyBaTH 1 3rpymyBat npogeciiiiy Jiek-
CHKY aHTJIHCHKOIO MOBOIO 32 (D)YHKI[IOHaJIbHUMH Ta TEMa-
TUYHHMH HaNpsIMaMH, a TaKOXK BHOKPEMUTH I'paMaTH4HI
KOHCTPYKIIi, HEOOXiTHI A Ipo(eciiHOTO CHIIKyBaHHS
KOCMETOJIOTIB.

Hactymaum  eramom  Oysio  IpoBeAEHHS
MOPIBHSUIBHOTO aHaJIi3y, CHHTE3Y 1 y3araJlbHEHHS HayKO-
BUX JDKEpen 3 NpOoOJeMaTHKH aHTJIHCBKOI MOBH Ui
crierianbHuX 1iaeH (ESP), MeToIMKH BUKIIaTaHHS 1HO3EM-
HHUX MOB Ta IpodeciiiHol miAroTOBKM MaiOyTHIX KocMe-
TOJIOTIB 3 METOIO OOTPYHTYBaHH: €()EKTUBHHX IIUIAXIB PO-
3BUTKY HaBHYOK ayJiIOBaHHS, YUTAHHS, NHCbMa Ta TO-
BOPIHHS B MPOIECI BUKIAJAHHS aHTIIHACHKOI MOBH Maii-
OyTHIM (paxiBLsIM y rajy3i KOCMETOJIOTIi.

Orysii MDKHapOJHUX 1 BITYM3HSHUX HAYKOBHX
JDKepesl  3acBimdye, IO MNpoOJIeMaTWKa BHUKJIAJAHHA
aHTITICEKOT MOBH s criemianeHux miteit (ESP) rpyn-
TOBHO JTOCJIIPKYETHCS B IIPAIsIX 3apyOlKHUX yUCHHUX, 30-
kpema T. Dudley-Evans, M. St John, A. Johns, J. Swales,
K. Hyland, T. Hutchinson, A. Waters, siki po3risaaiTh
ESP sx moTpeboopieHTOBaHUMIT MiAXiA, 30cepeKeHUI Ha
(opmyBanHi npodeciitHol IeKCHYHOT, rpaMaTU4HOI Ta KO-
MYHIKaTHBHOI KOMIIETEHTHOCTEH BIiJIOBIIHO 10 CIICIH-
¢iku ¢paxy. OcHOBHa yBara B IXHIX JOCIIXKEHHIX HpH-
JIUISETHCS aHANi3y NpodeciiHuX KaHpiB, Biabopy dhaxo-
BOI JIEKCHKH, PO3BUTKY HaBHUOK UMTaHHS CIeliani3zoBa-
HHUX TEKCTIB, aKaJeMIiYHOro IHChbMa Ta YCHOTO IIpo-
(eciitHoro cminkyBaHHsa [1]. BiTum3HsAHI HayKoOBII, 30-
kpema [. JlutoBuenko, C. I'puntok, M. [loiinin, I'. Jle-
meHko, O. AJiceeHKO, TOCTIIKYIOTh METOIUYHI 3acau
BUKJIAJITaHHS aHTJICbKOi MOBH mpodeciiiHoro crps-
MYBaHHS y 3aKJIa1aX BUIIOI OCBITH, aKLIEHTYIOUH yBary Ha
KOMYHIKaTHBHOMY, KOMIIETEHTHICHOMY Ta JisIbHICHOMY
migxogax [2], BUKOPHCTAaHHI aBTEHTHYHUX MaTepiaiiB,
KeWc-MEeTOJIIB 1 MPOEKTHUX TeXHOoJoTid. CremiamizoBaHi
JIOCTI/DKEHHS, TPUCBSYCHI BHUKJIAJAHHIO aHTJIIHCHKOL
MOBH CaMe JJIs1 MaHOyTHIX KOCMETOJIOTIB, Y BITUM3HIHIN
HayIli Maibke BincyTHi. [IeBHI HayKOBI HampamrOBaHHS Y
cdepi ESP s MmennkiB [3] cTBOPIOIOTH TEOPETHKO-METO-
JIOJIOTIYHE MIATPYHTS JUISL afamnTallii TaKuX MiAXOJIB 10
noTped KocMeTosoriyHoi ocitH. Lle 3acBiguye akTyaib-
HICTB MOJIAJIBIIUX JTOCII/PKEHb y 3a3HAUCHOMY HaIpsIMi.

PesyabTaTi nociinzkeHHs Ta ix 00roBopeHHs.
[Ipodeciitna AisIBHICTD KOCMETOJIOTA € KOMIUIEKCHOIO Ta
MDKIUCIMILTIHAPHOIO, OCKINBKH MOEIHYE €JIEMEHTH Me-
JIUIIUHYN, €CTETUKH, CEPBICHOTO OOCIYyTrOBYBaHHS Ta KO-
MyHikamii 3 kimiearamu. Kocmerornor mpairioe Ge3mnoce-
PEOHBO 31 MIKIPOIO OOJWYYS 1 Tijia, 0 BUMAarae He JIUIIe
MpaKTUIHAX HABUYOK BUKOHAHHS MPOLEAYD, a i IPYHTOB-
HUX TEOPETHYHUX 3HAHb 3 aHartoMmii, (iziosorii mkipw,
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JIEpMATOJIOTii, KOCMETHYHOI XiMii Ta ririeHu. Baxiuporo
CKJIaJIOBOIO MPOQeciiiHOl MisIBHOCTI € BiJIOBIIATBHICTD
3a Oe3neKy KI€HTa, JOTPUMaHHS CaHiTapHO-TIri€HIYHUX
HOPM i IpodeciiHuX CTaHAapTIB.

Jlo ocHOBHHMX OOOB’SI3KiB KOCMETOJIOra Hae-
JKUTH MIPOBEICHHS IEPBHHHOI KOHCYJBTAIl KITi€HTA, T
gac SKOi 3MIHCHIOETBCSA 30ip aHaMHe3y, OIliHKAa CTaHy
IIKipH, BU3HAYCHHS i1 THITy Ta HassBHUX mpobieM. Kocme-
TOJOT TIOBMHEH YMITH KOPEKTHO CTaBUTH 3alWTaHHS,
aHaJi3yBaTH OTPUMaHy iH(OpPMAIIif0, BUSBIATH MIPOTHIIO-
Ka3aHHSA JI0 TIpoueayp i GopMyBaTH iHAWBITyaTbHHUHN IJIAH
normsiny. Leit eran npodeciiiHoi AisIbHOCTI € KIF0YOBUM,
OCKIJIBKU CaMe BiJl HhOTO 3aJICKUTh ¢(DEKTUBHICTH 1 0€3-
MIEYHICTh MOJANIBIINX KOCMETOJIOTTYHUX BTPYYaHb.

HactynmHum Ba)<ITMBMM HamnpsiMoM poOOTH € BU-
KOHaHHS KOCMETHYHHX MPOLEYp, A0 SKHX BXOISITH OUH-
LICHHS WIKIpH, MUTIHTY, MAaCKH, Macaxi, amapaTHi Ta J0-
1081 npouexypu. KocMmeronor 30008’ 13aHuH 9iTKO 10-
TPUMYBATUCS IIPOTOKONIB BHUKOHAHHS TNPOIENyp, Mpa-
BIJIBHO BUKOPHCTOBYBaTH IpodeciiiHe oOnagHaHHSA Ta
KOCMETHYHI 3aco0M, KOHTPOIIOBATH PEaKIlio MIKipH
KJIIEHTa Ta OINEPaTHBHO pearyBaTH Ha MOJKJIMBI yCKIaj-
HeHHs. Y Mekax IuX 000B’s3KiB (paxiBeIb TaKOX IOBH-
HEH 3HaTH CKJIa]] KOCMETUYHUX MPOJYKTIB, IX IO Ta MOXK-
nuBi MOOIYHI e(eKTH.

Oxpemy cdepy npodeciiiHol IisNIbHOCTI KOCMe-
TOJIOT2 CTAHOBUTH KOHCYJBTYBaHHS KIIEHTIB IOJO JO-
MalIHbOrO JOMISAY 3a IKiporo. lle Bkiroyae pexoMeH-
Jamii 1010 BUKOPUCTAHHS KOCMETHYHHX 3aco0iB, pe-
KUMY JOTIAMY, TMPO(QILIAKTHKA MIKIPHAX TPOOIIeM Ta
MATPUMaHHS pe3ynbTaTiB npouenyp. Kocmeronor nosu-
HEH yMITH JOCTYITHO TOSCHIOBATH iH(pOpMaIlito, apryMeH-
TYBaTH CBOI ITOPaJH Ta alaliTyBaTH iX /0 iHANBITyaTbHUX
moTped KIIi€HTa, 110 BUMarae po3BUHEHHX KOMYHIKaTHB-
HHUX HaBUYOK.

Jlo npodeciiHiux 000B’SI3KiB TaKOX HAJICKHTh
BEJICHHS JJOKYMEHTAIlii: 3allOBHEHHS KapT KII€HTIB, (ik-
cailist MPOBEACHUX MPOIIEIYP, BAKOPHCTAHKUX 3ac0O0iB, pe-
aKIii IKIpK Ta pe3yJNbTaTiB JIIKyBalbHO-ECTETUYHUX 3a-
XOMiB. Y CyYacHMX yMOBaxX TaKy JOKYMEHTALl0 Bce
yacTile BeJyTh 32 MDXKHAPOJHUMH CTaHJAPTaMH Ta 3 aH-
TJIOMOBHOIO TEPMIHOJIOTI€I0, 110 BUMArae BUCOKOTO PiBHS
BOJIOZIHHS MPOo(eciitHOT aHTITIHCHKOT MOBH.

BaknuBHM acrieKToM JisUIbHOCTI KOCMETOJIOora €
oCTiHHMIA podeciitanit po3BuTok. daxiBerp 30008’ s13a-
HUH peryisipHO MiIBUITYBAaTH KBaJi(iKaIlito, 03HAHOMITIO-
BATHUCS 3 HOBUMH TEXHOJIOTISIMH, METOIMKAMH, KOCMETHY-
HUMHU OpeHJaMU Ta HAYKOBUMH JIOCHI/DKEHHSIMH. Y4acTh
y TpeHiHTrax, CeMiHapax, MaicTep-KiIacax i Mi>KHapOTHUX
KOH(EpeHIIisIX € HEeBiI'€EMHOI0 YaCTHHOIO Mpo¢eciitHoro
3pOCTaHHA, IO TaKOX BXOIWTH 110 cdepu mnpodeciiiHux
000B’SI3KIB Cy4acHOT'O0 KOCMETOJIOTA.

Taxkum unHOM, TpodheciiiHa AisUIbHICTh KOCMETO-
JOoTra OXOIUIIOE JIarHOCTHUYHY, INPaKTHYHY, KOHCYJbTa-
THBHY, KOMYHIKaTHBHY Ta OCBITHIO cKiaznoBi. Lllupoxuit
CIIEKTp O0OB’S3KIB 3YMOBIIIOE BHCOKi BHMOTH /O IpO-
(eciitHOT MiAroTOBKU (haxiBIs, 30KpeMa O BOJOJIHHS
CIIEIiali30BaHOI0 TEPMIHOJIOTIEI0 Ta 3/aTHOCTI edek-
TUBHO KOMYHIKYBaTH, y TOMY YHCJIi aHTJIIHCHKOIO MOBOIO,
B YMOBaxX Cy4acHOTO MiXKHapOJHOTO MpodeciiftHoTO cepe-
JIOBUIIA.

KoMyHIKaTUBHI HABHYKH € KIFOYOBUM CKJIATHU-
KoM  TpodeciiHoi  KOMITETEHTHOCTI  KOCMETOJIOTa,
OCKIIBKM ~ HOTO  MisUTbHICTH  Tepembadae  MOCTIHHY
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B32EMOJIIIO 3 KJII€HTaMH, KOJEraMU Ta NpeACTaBHUKAMHU
npodeciiinoi crinsHOTH. Hacamnepe KocMeTosIor oBH-
HEH BOJIOAITH HaBUYKaMM npodeciitHoi ycHOi Ko-
MyHiKkanii, mo 3a0e3neuyloTh e(QEeKTHBHE INPOBEICHHS
MEPBUHHOI KOHCYJIbTAIlll: YMIHHS CTaBUTH KOPEKTHI Ta
[UTeCIpSMOBaHI 3alUTAaHHS, aKTHBHO CIyXaTH KITi€HTa,
YTOYHIOBATH iH(QOPMALIIIO MIOA0 CTaHy 370POB’S, OUIKY-
BaHb 1 MOMEPETHHOTO JAOCBIAY KOCMETOJIOTIYHUX IIPOIe-
nyp. Taki HaBHYKH JO3BONIAIOTH BCTAHOBHUTH JOBIpY,
MIHIMI3yBaTH pU3HWKH Ta 3a0e3MeYnTH 1HIMBiTyaTbHUHA
MMIAX1T IO KOXKHOTO KIII€HTA.

BaxxnuBoro € 31aTHICT KOCMETOJIOTa YiTKO i J0-
CTYITHO TMOSICHIOBATH TpodeciiiHy iHpopMallito, 30KpeMa
CYThb MPOLEIYp, IX eTar, MOXIIUBI BITYYTTs, OUiKyBaHI
pe3ynbTaTd Ta NOTeHUiiHi pu3uku. Kocmerornor wmae
aJlanTyBaTd npodeciiiHy TEPMIHOJIOTIIO 10 PIiBHS CHpUii-
HATTS KITi€HTa, 30epiraloyd BOJHOYAC TOYHICTH (hOpMY-
JFOBaHb. Y I[bOMY KOHTEKCTI OCOOJIMBOTO 3HAUEHHS HA0y-
BAlOTh HaBUYKM NEPEKOHIMBOI apryMeHTallil Ta HaJaHHS
pEKOMEHAAII, IO CIPHUIIOTH YCBIIOMIICHOMY BHOOpY
MpOoLEeRyp 1 AOTPHUMAHHIO MiCISIIIPOIEAYPHOTO OTIISTY.

Oxpemoi yBaru MmoTpeOyIOTh MDKKYJIBTYpHI Ta
IHIIOMOBHI KOMYHIKaTHBHI HABHYKH, 30KpeMa BOJIOIHHS
npodeciiiHo0 aHTIHChKO0 MOBOIO. Cy4acHHH KOCMETO-
JOI TIOBMHEH YMITH CHUIKYBaTucsi 3 1HO3EMHUMH
KJII€EHTaMH, YUTATU W IHTEpIpETyBaTh IHCTPYKILIi 10 KOC-
METHYHUX 3ac00iB i 00JIaJHaHHS, 8 TAKOK OpaTH y4acTb y
MIXKHApOJHUX TpeHiHTaX 1 koHpepeHisx. [le nependayae
3HAHHS CIIEIiaTi30BaHOl JEKCUKH, THIIOBUX MOBJICHHEBHX
MoJzenel mpodeciifHoro criKyBaHHS Ta HOPM €THKETY B
MDKHapPOJAHOMY CEpPEIOBHIIII.

JlonaTKOBO KOCMETOJIOT Ma€ BOJOAITH HaBHY-
KaMU MMMChMOBOT KOMYHIKaIlii, HeOOXiTHIMH JJIs BEJCHHS
npodeciifHoi TOKyMeHTaIlii, 3allOBHEHHS KapT KII€HTIB,
CKJIaJJaHHS PEKOMEH/AIlIH 1 KOPOTKUX 3BITIiB MPO MpPOBE-
JICHI IPOIeAypH. Y CYKYITHOCTI I1i KOMYHIKQTHBHI BMIHHSI
3a0e3neuyroTh e(eKTHBHY, Oe3Me4Hy Ta ETHYHO KOPEKTHY
npodeciiiHy AisUTBHICTh KOCMETOJIOra, CIPUSIOThH ITiBHU-
IIEHHIO SKOCTI NOCHYT 1 JOPMYBaHHIO MO3UTHUBHOTO IPO-
(eciiiHOTO IMIZKY (haxiBIs.

TakuM YHHOM, HEOOXIMHICTH PO3BHUTKY IIPO-
(heciitHHX HaBHYOK Ta crienudika GopMyBaHHS IHITOMOB-
HOi KOMYHIKaTHBHOI KOMIIETEHTHOCTI 3YMOBIIOIOTH I10-
TpeOy y CTPYKTYpYBaHHI HABYAIILHOT'O MaTepiaiy Iif Jac
BUBYCHHS aHTJiICbKOT MOBH. UiTKO CTPYKTypOBaHHU Ma-
Tepianx 3a0e3medye JOTiYHY ITOCHITOBHICTE 3aCBOEHHS
MOBHHX 3HaHb — BiJl 0a30BUX €JIEMEHTIB JI0 CKJIQJHIIINX
MOBJICHHEBUX MOJIENE, 1110 CIpHsie CUCTEMHOMY (Gop-
MYBaHHIO JICKCUYHUX, 'PAMAaTHYHHUX 1 KOMYHIKaTHBHHX
HaBUYOK. BiZCyTHICTh CTPYKTYpH NPHU3BOIUTH 10 (par-
MEHTapHOTO 3aCBOEHHS MOBH, 3HIDKEHHS MOTHBALii Ta
TPYAHOILIB Y MPAaKTHYHOMY 3aCTOCYBaHHI HAOyTHX 3HAHb.

CrTpyKTypyBaHHsS HaBUYaJbHOTO MaTepialy €
0COONMBO BAKIUBUM Y BHUKJIAJaHHI AHTIIHCHKOI MOBH
npodeciiiHOoro crnpsiMyBaHHs, OCKIIBKHM ii 3MicT Mae
BIANOBIJaTH pealbHUM KOMYHIKaTHBHHM IOTpeOaM Maii-
OyTHIX (axiBuiB. ['pymyBaHHS JIEKCUKH 3a TEMaTHYHUMHU
Ta (YHKI[IOHAJHHUMH 03HAKaMH, TIOETAITHE BBEICHHS I'pa-
MaTHYHHUX KOHCTPYKIIiH 1 4iTKe po3MeXKyBaHHS BH/IIB MO-
BJICHHEBOI JISUTBHOCTI (ayIifOBaHHS, YUTAHHS, TOBOPIHHS,
MICHMO) J03BOJISIIOTh aAaNTyBaT HaBUYAILHHI TIPOIIEC /10
npodeciiinoro xonrekcry [4]. e cnpuse dhopMmyBaHHIO
3IaTHOCTI BHKOPUCTOBYBAaTH AaHTJIMCHKY MOBY HeE al-
CTPAKTHO, a K IHCTPYMEHT NpodeciiHOi MisITHHOCTI.

Pazom 3 TuM, cTpyKTypOBaHU HaBUaldbHUN Ma-
Tepial MoJerIye iHTerpamnito pi3HUX METOIB 1 popM HaB-
YaHHsI, 3a0e3Ieuye NPOo30piCcTh IiJIeH i pe3yabTaTiB HaB-
YaHHsI, a TAKOXK CTBOPIOE YMOBH JUIsl TOCTYNOBOTO HApO-
LIyBaHHS CKJIaJHOCTI 3aBlaHb. J[yis CTyJeHTIB Lie 03Ha4yae
YiTKEe PO3YMiHHS JIOTiKH KypCY, B3a€EMO3B’ 13Ky MiX OKpe-
MHMH T€MaMH Ta NMPAKTUYHOI MIHHOCTI KOXHOTO €TaIry
HaBuaHHA. TaK, CTPYKTYpyBaHHS HaBYaJIbHOTO MaTepiaiy
BHCTYIIa€ HEOOXiTHOIO YMOBOIO €(EeKTHBHOTO, IIiJICCIIPS-
MOBAHOTO Ta PE3YJFTATHBHOTO HABYAHHS AaHTIIHCHKOL
MoBH. OTXe, po3poOKa HaBYAIBHOTO KypCy aHTIIIHCHKOL
MOBH — II€ BiJINIOBITAJILHUI TpoLeC, SKUH NOoTpeOye yacy
Ta KOMIUIEKCHOTO miaxoay [5].

HaBuanpHa mporpama 3 aHIJIHCHKOI MOBH 3a
npodeciiiHuM CHpsIMyBaHHSAM JUIi KOCMETOJIOTIB MOXKe
BKJTFOYATH TaKi MOJTYJIi:

BazoBa npodeciiina TeKcHKa.
Kiientcpkuit cepBic Ta KOMyHiKaIlis.
Besmneka Ta nmpoTumnokasaHHs.

AHaTOMIs Ta IePMAaTOJIOT .

3aco0u OTIsAy Ta KOCMETOJIOTIYHA XiMisl.
[Ipouenypu Ta TexHOMOTIT B KOCMETOJOTI].
[Ipodeciitna okyMeHTawis Ta IHCTPYKILI.

Ba)KJ'II/IBICTb IPYIYBaHHS JIEKCHKH 338 TeMaTH4-
HUMHU Ta (QYHKIIOHAIBHUMHU O3HaKaMu 3yMOBJIEHA IICH-
XOJIIHTBICTUYHUMH Ta TUAAKTUIHUMHU OCOOTMBOCTSIMH 3a-
CBOEHHS 1HO3eMHOi MOBH. TemaTuuHe rpynyBaHHs CIIiB
crpusie (OPMYBaHHIO JIOTIYHUX CMHCIOBUX 3B’SI3KiB MK
JIEKCUYHUMHU OJMHUISIMHU, IO MOJErmye IX 3amam’siTo-
BYBaHHS Ta BIATBOpeHHs B MOBIEHHI. O0’€THaHHS JICK-
CHKH HaBKOJIO NIEBHOI TEMH JIO3BOJISIE CTYJCHTAaM LLTICHO
crpuiMaTi MOBHHH MaTepiai i BAKOPUCTOBYBaTH HOTO B
KOHTEKCTI KOHKPETHOI CHUTYyaIlii CIUIKYBaHHS, a HE 130JTb-
OBAaHO, II0 0COOIHMBO BAXKIUBO Y MpodeciiiHo opieHTOBa-
HOMY HaBYaHHI.

OyHKIIOHANBHE TPYIyBaHHS JIEKCHKH, Y CBOIO
Yepry, Opi€HTY€e CTYJCHTIB Ha NPAKTHYHE BUKOPUCTAHHS
MOBH BiJIIIOBIJTHO JI0 KOMYHIKaTUBHUX 3aBIaHb. Po3moain
JIEKCUYHUX OJMHUIb 332 (QyHKLisMH (OMHUC, MOSCHEHHS,
PEKOMEH/IAIlis, 3aCTePEKEHHs, apryMeHTalis) ¢Gopmye
3JIATHICTh ONEPATUBHO JOOMPATH MOBHI 3aCO0M 3aJI€)KHO
BiJl METH CIUIKyBaHHsI. Takwif MiIXiI CTIPHsE PO3BUTKY
MOBJICHHEBOT aBTOMAaTH3aLIi] Ta MiJBUILYE KOMYHIKaTHBHY
e(EKTUBHICTb, OCKIJIBKH CTYIE€HTH HABYAIOTHCS 3aCTOCO-
BYBATH JICKCHKY B TUTIOBHX MPO(ECIifHUX CUTyaITisX.

[ToennanHs TeMaTH4HOTO Ta (DYHKIIOHAIHLHOTO
NPUHILMUITIB IPYIyBaHHs JIEKCHKU 3a0€311euy€e CUCTEMHICTh
1 IPUKJIAAHY CIPSAMOBAHICTh HABYAaHHS aHTITIICHKOT MOBH.
Le cripusie He JuIe PO3LIMPEHHIO CIIOBHUKOBOTO 3aracy,
a ¥ ¢GopMyBaHHIO YMiHb a/JI€KBaTHO BHKOPHCTOBYBATH
JIEKCHUKY B peanbHOMY TpodeciiHOMy cIinKyBaHHI. Y pe-
3yJbTaTi TAKUH MiIX1J CIpHUsiE TINOMIOMY 3aCBOEHHIO Ma-
Tepially, MiJBHIIEHHIO MOTHBaLii CTyJeHTiB 1 ¢op-
MYBaHHIO CTIMKOI IHIIOMOBHOI KOMYHIKQTHBHOI KOMIIE-
TEHTHOCTI.

BignoBigHO A0 MOAYITiB HABYAIBHOI HPOTpaMu
MOJKHa OKPECJIIUTH OCHOBHI JIEKCHYHI TpyIH, HEOOXimHi
KOCMETOJIOTY:

® KOMYHIKAIlis 3 KJIIEHTaMH, €THKET;
ririeHa, 6e3mneka, MPOTUITOKA3AHHS,
aHaToMmis Ta (i3ioJoris mKipw;
JIEPMAaTOJIOTIUHI CTaHH Ta TPOOJIEMU;
3aco0H IOTJISY;

KOCMETHYHI IIPOLIEILYPH;

NooakwbdE
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e npodeciiine o0nagHaAHHS;

e poOoTa 3 JOKYMEHTALIETO;

e MiABUILNEHHS MpodeciitHol KBaigikarrii.

Ilig yac HAaBYAHHS aHTTIHCHKOT MOBH MallOyTHIX
KOCMETOJIOTIB 0COONMBY yBary Ciiji NPUALIATH TUM Tpa-
MaTHYHUM acIieKTaM, siKki Oe3nmocepenHpo 3a0e3medyroTh
TOYHICTB, KOPEKTHICTH 1 TpodeciiHy TOUiTbHICTh KOMYHi-
karii. Hacammepen 1ie gacoBi gopmu miecioBa, 30KpeMa
Present Simple, Present Continuous, Past Simple Ta Future
Simple, siki BUKOPHCTOBYIOTBCS JIJISL OTHCY CTaHy MIKIpH,
MOTOYHHX TPOLENYp, MOMEePETHHOTO AOCBIAY KIi€HTa Ta
TUIaHYBaHHS TOANBIIOTO A0Tisiy. [IpaBuibHe BXKUBaHHS
4acoBUX (OPM J103BOJISIE KOCMETOJIOTY YIiTKO CTPYKTY-
pyBaTtu iH(opMalilo Ta YHUKaTd HENOPO3YMiHb y IpO-
(beciliHOMY CIiJIKyBaHHI.

JIoLiIbHO 30CepequTH yBary Ha NUTAJIbHUX Ta
3arepeuyHnx KOHCTPYKIISX, HEOOXIAHUX 1151 300py iHpOP-
MaIlii i 9ac KOHCYNbTAIlii MaIienTa, a TaKoX Ha HaKa3o-
BOMY croco0i s (OPMYITIOBaHHS YITKHX 1 3pO3yMLINX
IHCTPYKIIiH.

BaxnuBuM rpaMaTHYHUM acleKTOM € MOJAJIbHI
miecaoa (must, should, would, have to, may, can), ski ak-
THUBHO 3aCTOCOBYIOThCS AJISI HaJJaHHS peKOMEHAallil, 1mo-
SICHCHHSI 000B’ I3KOBUX BUMOT, 3aCTEPEIKEHb 1 TPOTHITOKA-
3aHb. Y NpoQeciiHiil TisIbHOCTI KOCMETOI0ra MOJaIbHI
KOHCTPYKLII JOMOMararoTh KOPeKTHO (opmysitoBaTH iH-
CTPYKLUIT IOA0 MPOLEAYp 1 TOMAIIHBOTo AOTIAny. Bonn
JIO3BOJISIIOTH  BUCJIOBJIIOBATH CTYIMiHb HEOOXIJHOCTI 4M
MOJKJIMBOCTI 0€3 KaTerOPHYHOCTI, IO BiATIOBiAae eTHd-
HUM HOpMaM Tpo¢eciifHOTO CIiIKyBaHHS.

Oxpemoi yBaru motTpedye MacCUBHUN CTaH, KUK €
TUTIOBUM JIJIs TPO(ECiTHUX 1HCTPYKILiH, TPOTOKOIIIB TPO-
HeIyp Ta ONHCIB KOCMETHYHHMX INPOAYKTIB (HANPHUKIAM,
The product should be applied twice a day). Bomnoninss
MACUBHUMH KOHCTPYKLISIMH JIO3BOJISIE KOCMETOJIOTaM Po-
3yMITH aBTEHTUUHY (axOBYy JOKYMEHTAILIil0 Ta (OPMYIItO-
BaTH IHCTPYKIi B 3arajbHOMNPUIHATOMY mpodeciiiHomMy
CTHJII.

3HaYyNIMMHU € TAKO)K YMOBHI PEUEHHS, SIKI BUKO-
PHUCTOBYIOTbCS ISl TOSCHEHHS MOJIIMBHX PE3YJIbTaTiB
abo HacmijkiB npoueayp (nanpuxnazn, If the skin is sensi-
tive, this treatment may cause irritation). Boun gomomara-
I0Th KOCMETOJIOTY apryMEHTOBaHO iHOpMYBaTH KJIi€HTa
PO aNbTEPHATHBH, PU3UKH Ta OYiKYBaHI pe3yJbTaTH, 10
CIIpHSE YCBIIOMIIEHOMY IPHHHSTTIO PillICHB.

CyKynHICTh 3a3HaUY€HHUX I'paMaTHYHHUX aCIHEKTiB
3a0e3neuye (GaxiBIf0O MOXKIHBICTh €(EKTHBHO CIUIKyBa-
THCS 3 KIIIEHTaMHU, TIPAIIOBATH 3 Tpo(eciiHIMHU TeKCTaMH
Ta OpaTH y4acTh y MKHaApOIHUX NPOoQeciHHMX 3aX0/1aX.

Jns  edeKTUBHOTO BUKJIAQNAaHHSA AaHTIIHCHKOT
MOBHU MalOyTHIM KOCMETOJIOTaM JIOIIJILHO 3aCTOCOBYBATH
KOMIUIEKC METOJIB 1 MiAXOMAiB, Opi€HTOBaHMX Ha (op-
MyBaHHs podeciiiHol IEeKCHKH, TpaMaTHYHOT KOMITETEHT-
HOCTI Ta KOMYHIKaTHBHUX HABHYOK y peaJbHUX ITpodeciii-
HUX cuTyanisx. OCHOBHI 3 HUX BKJIIOYAIOTh:

1. Komynikarusauii migxia (Communicative Ap-
proach), sikuii mependavae MOJACIIOBAHHS CUTyaliil KOH-
CyJbTanii, IMOSICHEHHS MPOLEypP, B3aEMOJIIIO 3 KJIIEHTaMH
Ta OpiEHTOBaHMH Ha (OPMYBaHHS 3AaTHOCTI PEANbHO i
(hyHKIIOHAJIFHO BUKOPHCTOBYBATH MOBY Y CIIIJIKYBaHHI, a
HE JIUIIe Ha MEeXaHi4HEe 3amaM STOBYBaHHS JEKCHKH UH
TpaMaTHKH.

2. Iligxin, opieHTOBaHW HAa BUKOHAHHS IpaK-

TAYHUX  3aBJaHb, IMOB’S3aHUX 13  mpodeciiiHoo
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nisuipHicTio, (Task-Based Learning), ctumysntoe akTHBHE
3aCTOCYBaHHS JICKCUKH Ta I'PaMaTHMYHUX KOHCTPYKIIH Y
KOHTEKCTI KOHKPETHHX JIiHt [6].

3. Ipoextruii miaxin (Project-Based Learning)
PO3BHBaE HABUYKH YUTAHHS, TUCbMa, PE3EHTALlii{HI KOM-
MIETeHMIi Ta KPUTHYHE MHUCIICHHS 11/l YaC BUKOHAHHS Mac-
mMTaOHIIINX 3aBIaHb.

4. Meron xeiiciB (Case Studies) ¢opmye
aHANITAYHI Ta KOMYHIKaTHBHI HABUYKH, BUHUTH 3aCTOCO-
BYBAaTH 3HaHHS Y IPOQECiHHUX CUTyaisX IUIIXOM MOJIe-
JFOBaHHS CUTYaIlill y CaJIOHI KpacH, BUPIIIEHHS KOHQITIKT-
HUX Y HECTAHAAPTHUX BUMAJKIB [7].

5. BukopucraHHsl aBTEHTHYHHX MatepiaiiB J0-
ToMarae 03HaHOMUTHCS 3 PeIbHOI0 IPO(DECIHHOIO JeKCH-
KOIO Ta CTHJIEM NUCHbMAa, TPEHY€E YUTAHHS 1 PO3yMiHHS Ha
CITyX.

6. IaTepakTHBHI Ta TEXHOJIOTIYHI METOU i ABH-
LIyIOTh MOTHBAILIO, TO3BOJIAIOTH €()EKTHBHO iHTETpyBaTH
ayIifOBaHHS, TOBOPIHHS, YATAaHHS Ta MMUCHMO [8].

[MoenHanHsT IMX METOMIB 1 MiAXOMiB 3a0e3meuye
cucreMHe (hopMyBaHHS mpodeciitHoO OpieHTOBaHOI iHIIO-
MOBHOI KOMIIETEHTHOCTI, MIATOTOBKY O PEaJbHOI MpaK-
THYHOI JSTBHOCTI, PO3BUTOK KPUTHYHOTO MHCIICHHS Ta
3JIaTHOCT1 BUKOPHCTOBYBATH aHTJIIMCHKY MOBY SIK IHCTpY-
MEHT npodeciiiHol KoMyHiKarlii.

Jns  edekTHBHOrO BHKJIAJAAHHSA AHTJIHCHKOT
MOBH MaiOyTHIM KOCMETOJIOTaM MH MPOINOHYEMO Op-
raHi3yBaTH HaBYalbHUI NpOLEC 3 ypaXyBaHHSIM TaKHX
KJIFOUOBUX PEKOMCHIAIIIH.

ITix wac mulaHyBaHHS NPAaKTHYHHUX 3aHATH BaXK-
JMBO BUKOPHUCTOBYBAaTH MOJENIOBAHHS PEaTbHUX IIPO-
(eciifHUX cUTyaIliii: CTBOPIOBATH POJBOBI irPH Ta CHUMY-
Al KOHCYNbTamid, TPOIEnyp, OOCIyrOBYBaHHS
KIIIEHTIB, IMITYBaTH B3a€MOJIIIO 3 iIHO3EMHUMH KIIiIEHTAMHU
a60 poOOTy B MD>KHAPOJHOMY cayioHi. Taka METoaHKa 3a-
0e3MeunuTh PO3BUTOK YCHOTO MOBJICHHS, HABHUYOK CIIy-
XaHHsI 1 BMIHHSI 3aCTOCOBYBATH JIGKCUKY B KOHTEKCTI.

Jlnst o3HaOMJICHHS 3 peajibHOI MpodeciitHOo
JIEKCHUKOIO Ta CTHJIEM MOBJICHHS BAPTO BUKOPHUCTOBYBATH
aBTCHTUYHI MaTepianu. [0 HUX HalekKaTh IHCTPYKIII 10
KOCMETHYHHUX 3ac00iB, crierudikaiii o0iaaHaHHs, Bigeo-
YPOKH, CTAaTTi 3 MKHAPOIHUX XKypHATiB Toro [9-15].

3aydeHHs IHTEpaKTHBHUX LU(PPOBHUX TEXHO-
JOTi{ MiZBHILYE€ MOTHBAIIO Ta JJO3BOJISIE TIOETHATH HaB-
YaHHS 3 NPAaKTHYHUMH CHUTyallisIMH. BUKOpHCTaHHS OH-
naii-ruiatdopm (Quizlet, Kahoot) nomomarae 3acBoitu
JeKCUKy 1 rpamaTtuky. J{is po3BUTKY KOMYHIKATHBHHX
HAaBUYOK MOKHA OPTaHi30BYBAaTH AUCTaHIIHHI KOHCYJIbTa-
11ii 3 HOCisIMM MOBH 9H 3aKOPJIOHHUMU (haxiBIsIMHU.

YiTka CTpPyKTypa HaBYallbHOTO MaTepiaiy Jae
CTyJIEHTaM MOXJIMBICTh 0A4MUTH JIOTIKy KYpCY 1 3aCTOCO-
BYBaTH 3HaHHSA y mnpodeciiiHiil nismpHOCTI. Baximmo
TpyIlyBaTH JIEKCUKY 3a TEMAaTHYHMMH Ta (YHKIIOHAIb-
HUMHM HamnpsiMaMH, TOETAITHO BBOJMTH I'PaMaTH4HI KOH-
CTPYKIi1, HEOOXiIHI JUIst KOHCYJIBTALiH, ONUCY MPOLEYpP,
peKOMEeH I,

BukopucraHHs Kelic-METOZIB Kpalle pO3BHBAE
AQHAITITUYHE MHCIIECHHS, YMIHHS BUpilIyBaTH npodeciiHi
cUTyamii Ta KOMyHIKYBaTH aHIIiHcbKoi0. CTyaeHTH Mo-
KYTh CTBOPIOBATH INpPE3EHTAaLil KOCMETHYHHUX MPOLELYp,
THCTPYKIIIi IJIs1 KIIEHTIB, AOCTIKYBAaTH HOBI TEHIACHITIT Y
KOCMETOJIOTI.

BaxauBo mam’sTaTvl Mpo CHCTEMAaTHYHWUN KOH-
TPOJb Ta OLIHKY Tporpecy cTyaeHTiB. OIiHIOBaHHS HE




Mae Oyt popMaibHUM. BOHO MOBUHHO CTUMYJIIOBATH PO-
3BUTOK KOMYHIKaTHBHUX 1 mpodeciiHux HaBu4OK. Tecty-
BaHHs, YCHI ONUTYBaHHS, NPE3EHTALI] T0Ka3yIOTh PIBEHb
BOJIOZIHHS aHIJIIHCHKOIO MOBOIO, a BJIACHE aHaJi3 BUKOHA-
HHUX 3aBJaHb JOIOMarae BUSIBUTH CJIAOKi CTOPOHH, 3a-
KpINUTH 3HAHHA Ta MiIBHUIIUTH KOMYHIKATHBHY KOMIIE-
TCHTHICTb.

Tax, opraHizariisi HABYAIEHOTO IIPOLIECY TOBHHHA
OyTH TIpodeciifHO Opi€HTOBAHOIO, IHTEPAKTUBHOIO Ta CH-
CTEMHO CTPYKTYPOBaHOIO, TIO€IHYBATH TEOPiIO 1 Tpak-
THKY, BHKOPHCTOBYBaTH aBTEHTWYHI MaTepiaiu Ta cy-
yacHl 1u¢ppoBi TexHousoril. 3aBASKH LBOMY MalOyTHI
¢axiBui edexTHBHO GOPMYIOTH IHIIOMOBHY Npo(eciiHy
KOMIIETEHTHICTb, TOTOBHICTh CIUIKyBaTUCS 3 KJIIEHTaMU
Ta MPaIOBATH Y MIXKHAPOJHOMY CEPEIOBHIIII.

BucHoBku. Bukiaganus anriiiicbkoi MOBH 3a
npodeciiHuM cNpsIMyBaHHAM [ CHEHiaJbHOCTI
«KocMmeTousorisi» Mae 6a3yBartics Ha peabHUX OTpedax
puHKy. HaBuanHS Mae OyTH NMpaKkTHYHUM, KOMYHIKaTHB-
HUM Ta MaKCHMaJIbHO HAONMKEHHM IO MIOACHHOI IisTh-
HocTi axiBig. CucteMHUH miaXig 0 1000py MaTepiaiis,
METOIB 1 3ac00iB HaBUaHHA 3a0e3mneuye GopMyBaHHS iH-
IIIOMOBHOT KOMIIETEHTHOCTI MafOyTHIX KOCMETOJIOTIB, IO
cripuse TXHIH yCHinHii npodeciiiHii peanizaii.

KonduikT inTepeciB: BiacyTHii.

3asiBa mpo npocrymHicTh manmx: Jlawi, mo
HIATBEP/KYIOTh PE3YJIBTaTH 1ILOTO JOCIIKEHHS, HE 3a-
CTOCOBYBAJIUCH.

References:

1. Hutchinson T, Waters A. English for Specific
Purposes: A learner-centered approach. Cambridge:
Cambridge  University Press. 1987. 183 p.
https://doi.org/10.1017/cb09780511733031

2. Lytovchenko I, Ogienko O, Sbruieva A, Sotska H.
Teaching English for specific purposes to adult
learners at university: methods that work. Advanced
Education. 2018; 5(10):69-75.
https://doi.org/10.20535/2410-8286.149741

3. Petrova O. Basics of ESP: teaching medical English for
the university medical students. In: Inozemni movy u
vyshchii osviti: linhvistychni, psykholoho-
pedahohichni ta metodychni perspektyvy: materialy 111
Vseukrainskoi  naukovo-praktychnoi  konferentsii;
2016 Nov 15; Kharkiv, Ukraine. Kharkiv: Yaroslav
Mudryi National Law University. 2016. p. 191-6.
https://repo.knmu.edu.ua/handle/123456789/15432

4. Buranova D. Optimization of English Language
Teaching in Medical Universities: Formation of
Lexical, Grammatical and Communication Skills. ESP.
2024; 6(09).
https://doi.org/10.37547/tajssei/\VVolume061ssue09-18

5. Zhou J, Arumugam N. Assessing English Language
Needs of Chinese Medical Students: Implications for
ESP Curriculum Design. Asian Pendidikan. 2025;
5(1). https://doi.org/10.53797/aspen.v5i1.5.2025

6. Zaripbayeva N. Developing a task-based English for
specific purposes (ESP) curriculum for first-year
medical students: a communicative approach.
Ta’limda Ragamli Texnologiyalarni Tadbiq Etishning
Zamonaviy Tendensiyalari Va Rivojlanish Omillari.
2025; 40(1):282-4.
https://scientific-jl.com/trt/article/view/3821

«Art of Medicine»

ISSN 2521-1455 (Print)

7. Isomiddinova D. Designing an esp course for first-year
medical students (A Needs-Based Case Study and
Content-Oriented Approach). European Journal of
Pedagogical Initiatives and Educational Practices.
2026; 4(1):1-5.
https://europeanscience.org/index.php/4/article/view/1
639

8. Zolfaghari Z, Karimian Z, Zarifsanaiey N, et al.
Navigating challenges in medical English learning:
leveraging technology and gamification for interactive
education. BMC Med Educ. 2025; 25:1045.
https://doi.org/10.1186/s12909-025-07511-1

9. Boiko Il. Strukturni modeli bahatokomponentnykh
terminiv-slovospoluchen u kosmetolohii. Naukovyi
visnyk DDPU imeni | Franka Seriia Filolohichni nauky
Movoznavstvo. 2015; (3):47-53. Ukrainian

10. Zaluzhna OO, Zhyvotova VS. Structural features of
terminological units in English-language professional
discourse of cosmetology and aesthetic medicine.
Naukovyi visnyk Mizhnarodnoho humanitarnoho
universytetu Ser Filolohiia. 2024; (67):37-40.
https://doi.org/10.32782/2409-1154.2024.67.9

11.Hymer N. Inshomovna leksyka v kosmetytsi ta
kosmetolohii. Visnyk Natsionalnoho universytetu
"Lvivska politekhnika". 2007; (593):74-8. Ukrainian

12.Hymer N. Strukturnyi analiz terminiv kosmetyky ta

kosmetolohii. Visnyk Natsionalnoho universytetu
Lvivska  politekhnika  Problemy ukrainskoi
terminolohii. 2013; (765):33-7. Ukrainian
13.Zaluzhna OO, Mahlona VR. Movni zasoby
vyrazhennia nehatyvnykh emotsiinykh staniv v
ohliadakh kosmetychnoi produktsii (na materiali
YouTube video anhliiskomovnykh  vloheriv).

Zakarpatski filolohichni studii. 2022; 23(1):126-30.
https://doi.org/10.32782/tps2663-4880/2022.23.1.24
14. Lychuk SV. Formuvannia profesiinoi kompetentsii
zdobuvachiv spetsialnosti "Kosmetolohiia" u protsesi
vyvchennia dystsypliny "Ukrainska mova za
profesiinym sprymuvanniam" ta zastosuvannia ii na
praktytsi.  Visnyk  Mizhnarodnoho ekonomiko-
humanitarnoho universytetu imeni Akademika Stepana
Demianchuka Seriia Pedahohika ta psykholohiia.

2025; (2):104-9. Ukrainian

15. Hnatyshena IM, Danyshenko 10. Tematychni ta
metaforychni hrupy anhlomovnykh terminiv sfery
kosmetolohii. Vcheni zapysky TNU imeni VI
Vernadskoho Seriia Filolohiia Zhurnalistyka. 2022;
33(72)(2 Pt 1):116-20.

UDC 378.147+811.111+613.49
PECULIARITIES OF TEACHING ENGLISH FOR
PROFESSIONAL PURPOSES FOR FUTURE
COSMETOLOGISTS

O.A. Melnyk?, T.R. Tovarnitska?, O.V. Matijchyn?,
I.I. Ozarko*!

Ivano-Frankivsk National Medical University,
Department of Educational Affairs,

Ivano-Frankivsk, Ukraine

2“Cosmoestetlux” Institute of Aesthetic Cosmetology,
Ivano-Frankivsk, Ukraine

ORCID ID: 0009-0005-6411-6226,

2 (38) kBiTenb-uepBeHn, 2026 91

ISSN 2523-4250 (Online)


https://doi.org/10.1017/cbo9780511733031
https://doi.org/10.20535/2410-8286.149741
https://repo.knmu.edu.ua/handle/123456789/15432
https://doi.org/10.37547/tajssei/Volume06Issue09-18
https://doi.org/10.53797/aspen.v5i1.5.2025
https://scientific-jl.com/trt/article/view/3821
https://europeanscience.org/index.php/4/article/view/1639
https://europeanscience.org/index.php/4/article/view/1639
https://doi.org/10.1186/s12909-025-07511-1
https://doi.org/10.32782/2409-1154.2024.67.9
https://doi.org/10.32782/tps2663-4880/2022.23.1.24

e-mail: olmelnyk@ifnmu.edu.ua

ORCID ID: 0009-0006-0199-6921,

e-mail: tetianatovarnitska@gmail.com

ORCID ID: 0009-0002-1071-8414,

e-mail: O.matijcin007 @gmail.com

ORCID ID: 0009-0008-8518-6284,

e-mail: iozarko@ifnmu.edu.ua
*Corresponding author: iozarko@ifnmu.edu.ua

Abstract. Teaching English for Specific Pur-
poses (ESP) to students majoring in cosmetology has its
own distinctive features. Specialists in cosmetology re-
quire English not only to understand professional literature
and select appropriate cosmetic products or treatment
methods, but also to communicate effectively with inter-
national clients. In addition, knowledge of English allows
cosmetology professionals to participate in global profes-
sional communities, present their work at international
conferences, attend seminars, and follow current trends in
the beauty and wellness industry.

This study examines the role of professionally
oriented English in the training of future cosmetology spe-
cialists. Particular attention is given to the rapid develop-
ment of the modern cosmetic industry, including the intro-
duction of innovative technologies, the use of advanced
equipment, and the constant appearance of new cosmetic
products and treatment techniques. These factors signifi-
cantly influence the professional communication needs of
cosmetologists and therefore require a well-structured ap-
proach to language training.

The research analyzes the main areas of profes-
sional activity in cosmetology in order to identify the key
lexical, grammatical, and communicative elements that
students need to master. The analysis shows that profes-
sional language competence should cover a wide range of
practical tasks. These tasks include selecting and
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recommending cosmetic products, explaining procedures
to clients, discussing skin conditions and treatment plans,
maintaining professional documentation, and participating
in professional development activities. Effective commu-
nication skills are especially important when working with
international clients, where clarity, politeness, and accu-
racy of language are essential.

Taking into account international experience in
teaching English for Specific Purposes as well as the find-
ings of domestic researchers, the study proposes several
methodological approaches that support the effective de-
velopment of professional foreign-language competence
among cosmetology students. Special attention is given to
interactive teaching strategies, the use of authentic profes-
sional materials, and the integration of real-life communi-
cation situations into classroom practice.

In addition, the study offers practical recommen-
dations for organizing the educational process. These rec-
ommendations include principles for structuring ESP
teaching materials, selecting relevant authentic resources
such as professional articles, manuals, client consultation
dialogues, and instructional videos, and designing class-
room tasks that simulate real professional situations.

Overall, the study presents a comprehensive ap-
proach to teaching professional English to future cos-
metologists. It addresses the development of a specialized
curriculum and provides guidance for organizing the learn-
ing process in a way that effectively develops key lan-
guage skills, including reading, listening, speaking, and
writing, within a professional context, while also fostering
intercultural communication competence and professional
confidence.

Keywords: English for specific purposes, Eng-
lish for cosmetologists, English communication skills.

Conflict of interest: absent.

Copyright © O.A. Menbuuk, T.P. ToBapuuipka, O.B. Mariiiuus, .I. O3apko, 2026

92 2 (38) xBiteHb-uepBeHb, 2026

Pykonuc naoittuos 6 peoaxyiro: 30.03.2026 p.
Pyxonuc nosepuymuii na ooonpayrosanns: 02.04.2026 p.

Pyxonuc ompumanuii nicis doonpayiosanns. 24. 05. 2026 p.

Pyxonuc npuiinamuii 0o opyxy: 03.06.2026 p.

ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)



mailto:olmelnyk@ifnmu.edu.ua
mailto:tetianatovarnitska@gmail.com
mailto:O.matijcin007@gmail.com
mailto:iozarko@ifnmu.edu.ua
mailto:iozarko@ifnmu.edu.ua

ISSN 2521-1455 (Print)

«Art of Medicine»

ISSN 2523-4250 (Online)
OI'JISIL JIITEPATYPH

DOI: 10.21802/artm.2026.2.38.93
UDC 608.1:575:612.6.05

ETHICAL ASPECTS OF MODERN BIOMEDICAL TECHNOLOGIES: IS THE CONVERGENCE
OF SCIENCES A BENEFIT FOR PRESERVING HUMANITY AS A SPECIES?

I.M. Andrusyshyna*?, A.V. Kundiieva®

IState Institution “Kundiiev Institute of Occupational Health of National Academy of Medical Sciences of
Ukraine", Kyiv, Ukraine

ORCID ID: 0000-0001-5827-3384, e-mail: andrusyshyna.in@gmail.com

ORCID ID: 0000-0002-5988-4723, e-mail: av.kundiieva@gmail.com

*Corresponding author: andrusyshyna.in@gmail.com

Abstract. Modern advances in biotechnology, genetic engineering, and nanotechnology offer unprecedented
opportunities to improve human health and longevity. However, these innovations also introduce complex ethical chal-
lenges. This article explores the role of bioethics in distinguishing the moral boundaries of interventions in living organ-
isms, emphasizing the distinction between therapeutic applications and human enhancement “for the sake of improve-
ment”.

In this article we highlight the convergence of NBIC technologies (nano-, bio-, info-, and cognitive sciences) as
a transformative force for healthcare and improving quality of life. Illustrate how natural models inspire technological
solutions using avian wing designs and hydrophobic surfaces as examples of bioinspiration and biomimicry. Additionally,
this article discusses the application of biomimetic nanomaterials in implantology and targeted drug delivery, while em-
phasizing the potential of natural bioactive compounds as alternatives to synthetic agents.

Special focus is given to catalytic antibodies (abzymes) for treating addictions and cancer, and the use of trans-
genic plants in vaccine production. Emerging molecular technologies such as molecular imprinting and omics-based sys-
tems, particularly metabolomics, were examined as promising tools for more precise physiological monitoring. Genetic
polymorphisms were analyzed in relation to toxic substance metabolism and disease susceptibility.

Furthermore, we discussed the study of the genome of the "immortal jellyfish”, which offers new insights into
cellular rejuvenation. We reviewed genome editing tools like CRISPR-Cas9 as such that hold revolutionary potential, for
example, for cardiac tissue regeneration. However, they also pose risks of uncontrolled genomic alterations, especially in
germline cells. This raises critical ethical concerns regarding the right to life, privacy, and equitable access to advanced
medical technologies.

However, advances in biotechnology and nanotechnology offer important solutions to a number of human health
issues. In particular, the use of nanomaterials, biotechnology, genetic engineering, complex mechanical systems and na-
norobots has improved the accuracy of diagnosis, bioavailability of drugs and treatment options in oncology, regenerative
medicine and dentistry for a number of genetic diseases. At the same time, the use of modern biotechnologies may carry
potential risks of uncontrolled changes to the genome, especially when interfering with reproductive cells. The combina-
tion of nanotechnology with genetic engineering, artificial intelligence-based diagnostics, and biosensors raises questions
about confidentiality, transparency of safety assessments, and clinical trials. This has sparked debate among a wide range
of scientists about the right to life, confidentiality, and access to the latest methods.

In conclusion, the rapid development of biotechnologies, particularly at the nanoscale, presents vast potential for
diagnosing and treating genetic diseases, cancers, and addictions. Nonetheless, these advances require rigorous ethical
oversight to safeguard human dignity and prevent unintended consequences.

Keywords: bioethics, convergence of sciences, genetic engineering, imprinting, biotechnology, transcriptomics,
metabolomics, omics technologies.

Introduction. Humanity’s drive to improve qual-
ity of life and extend longevity is the driving force behind
the development of science and technology, particularly
modern biotechnologies. Therefore, the physical compo-
nent of a person’s quality of life is based on the idea of an
individual's biological safety and is closely linked to
healthy food, clean water, and an adequate environment.
Modern achievements in the fields of biotechnology, ge-
netic engineering, cloning, and nanotechnologies necessi-
tate a new societal definition of attitudes towards humans
as both a natural and socio-cultural value. This raises is-
sues concerning moral regulations and "standards" that
permit or prohibit certain biological interventions in the
human body.

Bioethics must define what is moral or immoral
regarding living beings and life in general. This means that
certain scientific research and medical actions involving
the use of novel biotechnologies in the form of gene ther-
apy, cloning, artificial insemination, and transplantation
fall within the scope of bioethics. However, genetic engi-
neering can be used not only for therapeutic purposes, but
also for the purpose of changing human biology, essen-
tially constructing the body according to desire [1]. So-
called “improvement for the improvement’s sake”. Obvi-
ously, in the sense of morality, there is a fundamental dif-
ference between intervention at the genetic level to alter
something that is malfunctioning and intervention to create
a more “perfect” biological being. It is in this regard that
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bioethics attempts to address the question of whether such
intervention in human biology is moral. From a bioethical
perspective, new aspects also arise for evaluating such
medical procedures as abortion or euthanasia.

Recognizing the biological value of humans as in-
dividuals, the global community, in its pursuit of human-
izing scientific research, must strive to improve the ethical
and legal standards of biomedical and genetic research.
The importance of such standards will demonstrate soci-
ety’s acceptance of new challenges, and its awareness of
the significance, essence, and content of the role of bioeth-
ics in preserving humans as individuals and humanity as a
whole.

When studying the interconnections and interre-
lations in the chain of Human — Society — Culture — Tech-
nology (the so-called NBIC convergences), it is difficult to
avoid the pitfalls of various positively or negatively col-
ored views on the social consequences of the use of tech-
nology, especially novel technologies. In the future, the
global societal evolution and scientific development will
lead to the fusion of technology and human intelligence.
The current stage of “convergent technologies” refers to
combinations of biotechnology, biomedical technologies
(including genetic engineering); information technology
(including advanced computing equipment and communi-
cations) and cognitive science, including neuroscience. In
light of this, the medical sciences are an integral part of
these convergences, as they interact to varying degrees
with all their components and are aimed at improving qual-
ity of life and increasing work capacity. The development
of biomedical technologies has enriched science with new
technologies and terms, such as bioinspiration, biomim-
icry, omics technologies, sequencing, metabolomics, and
others [1-3].

The aim of the study. The purpose of this study
is to analyze the current state of implementation of bio-
medical, nano and gene technologies aimed at prolonging
human life and health, and to assess the moral, ethical and
legal approaches to defining the limits of what is permis-
sible in the application of these achievements.

Materials and methods. Analysis of specialized
and scientific-methodological literature.

Object and methods of research. The ultimate
outcome of scientists' efforts in the field of bioinspiration
and biomimicry is the modern aircraft. The wingtip of an
airplane is biomimetic, and its fundamental function of
minimizing turbulence is an improvement on nature’s
original — the bird’s wing. Whereas nano-3D printing is an
example of a new method of bioinspiration. Plants and an-
imals possess special properties, often related to the com-
position of their nano- and micro-surface structures. Some
plant parts have water-repellent properties, for example,
such as the petal of Nelumbo nucifera (lotus), which is
self-cleaning due to the presence of a hydrophobic coating.
Many researchers have already attempted to mimic the
leaves of Salvinia Molesta which are superhydrophobic
due to the presence of various types of water-repellent (su-
perhydrophobic) hairs [5-7].

Other examples of bioinspiration are the study of
the toes of geckos, which work by increasing the value of
Van der Waals force, leading to adhesion even on slippery
surfaces, or that of butterfly antennae, which inspire scien-
tists to find new approaches for detecting chemical leaks,
drugs and explosives. Currently, there are many technical
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applications based on bioinspiration. Recently, multifunc-
tional polymers (biomimetic materials) have appeared,
possessing biocompatible, biodegradable, or other func-
tional properties of natural objects [5].

Biomimetic materials allow engineers to develop
devices that have significant practical importance for
nanoelectronics, wireless communications, nanotubes, and
biomedical devices. The oleophobic effect, which a biomi-
metic material based on the lotus effect can easily provide,
is useful for cleaning adhered fuel residues from the sur-
faces of pipes, fuel tanks, etc. Bioactive natural com-
pounds, by definition, are a source of new products that
can be alternatives to synthetic molecules or solutions to
fundamental or technological problems.

A polycarbonate substrate with selenium nano-
particles can be used to prevent the formation of microbial
biofilms, which cause the development of resistant micro-
organisms. Polyol, created on the basis of glycerol and
combined with silicon dioxide, is used as a potential carrier
for drugs, such as, doxorubicin hydrochloride [8]. The for-
mation of silicon nanoparticles based on biofilms that form
on the surface of suspensions is at the heart of the devel-
opment of new devices and coatings. Physiologically ac-
tive substances of plants (including enzymes, vitamins,
phytohormones, antibiotics, phytoncides, inhibitors) are
also biomimetic materials.

Biomimetic nanomaterials in implantology are an
extremely important area of research for the rapid recovery
of patients with bone fractures, increasing the shelf life of
implants, or for the safe resorption of implants with subse-
quent excretion, in connection with physiological require-
ments, from the body [3]. Implants used in orthopedic sur-
gery contain osteoprogenitor cells and osteoinductive
growth factors. The development of highly biocompatible,
elastic and durable biomimetic nanomaterials is for im-
proving regenerative medicine in orthopedics and trauma-
tology. Improving the integration of biomimetic nano-
materials into the human body is the basis for further sci-
entific developments in the fields of biology, chemistry,
and medicine in order to use them for the prevention, di-
agnosis and treatment of various diseases [1-4].

Already by their definition, bioactive natural
compounds are a source of new products that can be alter-
natives to synthetic molecules or answers to fundamental
or technological problems. Advances in the study of the
interaction of natural compounds with the extracellular
matrix, cell receptors or plasma membranes, as well as
their modulating effects, have made it possible to optimize
the bioavailability of these biomolecules for their final val-
orization in food or pharmaceutical products.

Currently, malignant neoplasms are one of man-
kind’s most significant problems. While there remains an-
other unresolved problem: the fight against infectious dis-
eases caused by antibiotic-resistant bacterial strains. The
development of protein engineering and molecular biology
methods have made it possible to create in vitro a variety
of molecules that closely resemble natural antigens of the
immune system. One of these is catalytic antibodies (ab-
zymes). Both natural and artificial abzymes exist [4, 9-11].
The latter are a new type of biocatalysts that belong to the
immunoglobulin superfamily and contain amino acid resi-
dues in their hypervariable regions, responsible for anti-
gen-binding, which participate in catalytic reactions.
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One of the promising directions is the creation of
catalytic abzymes capable of binding to and destroying
narcotic substances, blocking pathways responsible for
cravings for drugs and tobacco. Another promising direc-
tion in medical practice is the development of new gener-
ation drugs for site-targeted anti-tumor chemotherapy
[11].

The growing demand for vegetable oils for food
and industrial purposes is driving scientific efforts to im-
prove the characteristics of plant lipids. Developments
have been made in enhancing the value of plants and the
interaction of bacteria to find new ways to combat micro-
bial infections to protect both agricultural crops and human
health. To optimize the bioavailability of these biomole-
cules for their final valorization in food or pharmaceutical
products, their stabilization by encapsulation and the ki-
netics of their release under physiological conditions are
being studied. This is done using various approaches, from
classical biochemistry to “omics” methods and the use of
various biological systems, from model plants (such as of
the genus Arabidopsis or Sinapis) to major oil crops.

Transgenic plants express antigens, allowing for
their use for purifying recombinant proteins or for oral ad-
ministration as plant-based vaccines. A variety of plants
serve as expression systems, including tobacco, rice, corn,
carrots, soybeans, potatoes and barley, each with its own
advantages and disadvantages. Biolistic or electroporation
methods are used for plant transformation, which can then
be utilized in the development of vaccines against such
bacterial pathogens as Mycobacterium tuberculosis, Bacil-
lus anthracis; viral diseases such as human papilloma-
virus, human immunodeficiency virus, and also conditions
such as cancer, synucleinopathies, or atherosclerosis [4].
Transgenic plants that produce recombinant proteins-stim-
ulators of the immune response against tuberculosis have
been created.

Another novel approach is molecular imprinting,
a method for obtaining "molecular imprints" based on the
polymerization of functional monomers in the presence of
specially introduced template molecules. Molecular recog-
nition underpins many biological processes. A primary fo-
cus in biotechnology is the development of synthetic
recognition of molecules and systems that are specific to
the ligand of interest. One branch of molecular design in-
volves the synthesis of molecules with a specific stereo-
chemical structure, designed to recognize and interact with
a particular ligand. In contrast, molecular imprinting is a
method of constructing a molecule that has specific recog-
nition properties, due to the fact that the ligand itself di-
rects the assembly of the desired structure. The post-ge-
nomic era is marked by the emergence of other “omics”
systems aimed at identifying, studying and altering cellu-
lar components, their pathways and interactions under var-
ious conditions, including pathological ones [19, 20].

Metabolomics is one of the newest sciences
within the "omics" system (named after the endings of
their English names - i.e. genomics, proteomics, metabo-
lomics, etc.). Biomarkers of pathological processes in the
body encompass a wide range of characteristics, which are
used as indicators of the state of the organism, overall.
Among these, genetic and biochemical markers occupy a
special place. According to the Human Metabolome Data-
base HMDB (The Human Metabolome Database,
https://hmdb.ca), there are at least 114,190 low-molecular-

weight biochemical markers — metabolites — in humans
[20].

Achievements of geneticists in the field of
CRISPR-Cas9 technologies, also known as “molecular
scissors”, allow for cutting DNA at specific locations. In
the future, this will enable an understanding of how, for
example, heart tissue in the area of myocardial damage can
be restored or reprogrammed. That is, to “turn on” genes
to force one type of cell, which is undesired, to become
another type — a necessary one. For example, cardiomyo-
cytes. However, the other side of these technologies — their
impact on human germline cells and the potential for irre-
versible alterations to the human gene pool — raises pro-
found ethical concerns regarding unintended conse-
quences for future generations, the concept of human iden-
tity, and the potential for exacerbating social inequalities
through "designer babies." [18]

For the widespread application of metabolomics,
scientists are trying to investigate metabolic changes in
both physiological and pathological states using prote-
omics or transcriptomics. For example, in the event of a
disease, changes in the proteome or transcriptome occur
much more slowly than changes in the metabolome. Gene
expression data from mRNA and proteomic analysis do
not always provide information about what is happening
in the cell. Metabolite profiling, in turn, shows changes in
both the proteome and the genome, and is a more accurate
approximation of the organism’s phenotype in a healthy
state and during pathology. The polymorphism of some
genes is closely related to the metabolism of toxic metals
in the body. An example of such genes is the gene encod-
ing aminolevulinic acid dehydratase (ALAD), whose func-
tion is associated with the accumulation of lead in the hu-
man body. Detoxification genes include the glutathione S-
transferase superfamily - GSTM. Glutathione-mediated
detoxification plays a key role in ensuring cell resistance
to lipid peroxidation, free radicals, protein alkylation, and
in preventing DNA "breaks". Genes encoding enzymes in-
volved in detoxification phases are "environmental genes"
(alcohol dehydrogenase) and trigger genes (GSTML,
NAT2, ALAD). An example of a receptor gene is the vit-
amin D receptor (VDR) gene, which is involved in regu-
lating serum calcitriol levels (calcium metabolism) and af-
fects lead levels and circulating osteocalcin levels [13].
The presence of calcium in the coronary arteries, which
carry blood to the heart, is often an alarming signal - an
early indicator of coronary heart disease (CHD). Interest-
ingly, calcium accumulation is linked not only to diet or
lifestyle, but also to our genes. In fact, 30-40 % of the risk
is due to our genetics.

The question of prolonging human life and reju-
venation has long been of interest to mankind. Recently,
geneticists have discovered that the genome of the jellyfish
Turritopsis dohrnii, known as the "immortal jellyfish",
possesses molecular genetic mechanisms for rejuvenation.
Its genome was sequenced and compared with the genome
of T. Rubra (a related species of jellyfish with a normal life
cycle). Researchers found that, compared to its relative,
the "immortal jellyfish™ has twice as many genes related to
DNA repair and protection. The authors also found differ-
ences in several other genes, including those related to rep-
lication and stem cells. The "immortal jellyfish" has muta-
tions that preserve telomeres — DNA sequences at the ends
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of chromosomes that usually shorten with age. These dif-
ferences may be the key to extending life [14].

It must be noted that a large number of achieve-
ments in biotechnology and biomedicine are occurring at
the nanoscale. The field of nanotechnology holds particu-

modern society and the notion that genes have a greater
influence on the behavior of both individuals and groups
of people than the environment, then it can be concluded
that biotechnology plays a certain regulatory role in human
behavior. Therefore, bioethical issues extend far beyond
science - into the realm of socio-cultural and worldview

lar significance in the concept of NBIC-convergence, as
these technologies enable targeted manipulations at the
atomic and molecular levels. The modern development of
nanomedical and biological innovations creates new ap-
proaches for the detection and treatment of diseases, tar-
geted drug delivery, and the restoration or replacement of
body parts using a wide variety of nanomaterials. Newly
created sensors and computers will improve a person’s
ability to judge the condition of their personal health and
their environment, including potential external threats and
chemical contamination. In this regard, the question arises
about the need to clarify the biokinetics of metals in a liv-
ing organism and the mechanisms of interaction of metal
nanoparticles (NP) and protein molecules.

As figuratively expressed by Academician Yu. I.
Kundiiev: "Bioethics is an organic combination of modern
achievements of science and medicine with spirituality”,
"a sign of a democratic society"”. Bioethics encompasses a
wide range of socio-economic, moral, ethical and legal
problems, the content and depth of which are constantly
changing with the progress of biology, medical science
and practice [1].

The fantastic possibilities of genetic engineering
have given hope to the idea that they will be able to solve
a number of humanity’s social problems. If starting from
the idea of the dominant role of the latest technologies in

problems.

Genome editing of somatic cells can be aimed at
correcting genetic diseases, but genome editing of repro-
ductive cells (editing of germline cells - eggs, spermatozoa
and embryos) can be aimed at significant changes to hu-
mans as a species, which is dangerous for humanity. The
fantastic idea of some scientists to use such new technolo-
gies to create new species can significantly impact human-
ity as a whole, and it is unknown how far and in which
direction this process will go.

Therefore, the problem of intervention at the ge-
netic levels means choosing between two mutually exclu-
sive possibilities of preserving life. The first is the biolog-
ical improvement of the human gene pool. This could lead
to changes that will affect personal identity. The second is
"non-intervention™: that is, preserving human individual-
ity, without deliberately attempting to correct the biologi-
cal plane. Comparing these paths means comparing their
value orientations. On the one hand, the path correcting
human biology at the genetic level is based on the desire
to help humanity. On the other hand, the path that harms a
person the least is to be prioritized.

Ethical problems arise because, in principle, bio-
technology has no limits - any manipulation is possible to
solve research problems (table 1).

Table 1

Advantages and disadvantages of using modern biotechnology in medicine

Advantages

Disadvantages

Receiving medication (insulin, somatostatin, somatotro-
pin, interferons)

Ethics of the use of animals for research purposes

Creation of recombinant hepatitis B vaccines, human pap-
illoma virus, Covid-19

Violation of a human’s right to life in the case of intervention
at the genetic level in embryos

Genetic testing to determine predisposition of newborns
to hereditary diseases

Violation of medical confidentiality as to the source of donor
organs

Tissue and organ cultivation for transplantation and to
treat injuries after accidents

Religious and cultural taboos, especially those that prevent
women from controlling the reproduction

HIV treatment via removal of the virus from afflicted im-
mune cells

The ethics of euthanasia — the artificial termination of life be-
fore the moment of its natural conclusion

Treatment of congenital diseases by replacing defective
genes with normal ones (sickle cell anemia, hemophilia)

The occurrence of drug-resistant viruses and bacteria, which
in turn can generate outbreaks of new epidemics

Solving reproductive problems for couples that are
unable to have children

Certain social classes of the population are unable to reap the
benefits of the advancements of modern biotechnologies

Reduction of mortality, prolonging life expectancy

Violation of natural biodiversity, a person’s right to self-suffi-
ciency and human identity by changing the genes

Safe and effective family planning

Unexpected effects on the organism, risks of health impair-
ment

Research results and their discussion. The
main ethical aspects and prospects for the implementation
of biotechnology, nanotechnology and information tech-
nology (IT) in medicine are extremely important for ensur-
ing responsible and safe progress in healthcare. Four key
bioethical principles are applied to regulate these technol-
ogies, namely: autonomy: respect for the patient's right to
make decisions about their own health (informed consent);
non-maleficence: the obligation to minimise harm and
risks; beneficence: acting in the best interests of the
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patient; Justice: Ensuring equal access to the latest medical
advances.

Classical biotechnology is associated with fer-
mentation processes, which are defined as operations in
which microorganisms such as bacteria, fungi, yeast and
certain enzymes are used to obtain biotechnological prod-
ucts. Traditionally, these processes have exploited the gen-
eral property of microorganisms to convert substrates (e.qg.,
glucose and oxygen) into products such as ethanol, organic
acids (citric, lactic), amino acids (lysine, glutamic acid)
and antibiotics (penicillins, cephalosporins) [21].




Recombinant DNA technology is also being used
more and more every year. The discovery of this method
has opened up new opportunities for the development of a
wide range of biopharmaceuticals that modify microor-
ganisms, animal and plant cells to produce useful sub-
stances for medical use [21]. Biotechnology is a good al-
ternative tool for developing active ingredients that can
slow down the ageing process. The pharmaceutical and
cosmetics industries have used biotechnological processes
to develop many peptides that play an important role in the
synthesis of the extracellular matrix, pigmentation, and in-
nate immunity.

The technology of incorporating medicinal sub-
stances into nanocapsules allows the use of many medici-
nal compounds whose transport to organs and tissues
would be difficult due to their insolubility in water or in-
stability. Liposomes (nanosomes) can encapsulate aque-
ous solutions of medicinal substances, while polymeric
nanocapsules usually contain fat-soluble compounds; thus,
this technology reduces toxicity and achieves the desired
pharmacokinetics for medicinal products. Currently, ap-
proaches are being developed for transporting metal and
semiconductor nanostructures in nanocapsules, as well as
superparamagnetic nanoparticles for selective cell destruc-
tion by electromagnetic heating, which is important for the
treatment of a number of tumours [21]. A number of me-
dicinal substances are also produced in the form of micro-
capsules: vitamins, antibiotics, anti-inflammatory, diu-
retic, cardiovascular, anti-asthmatic, hypnotic and other
drugs. Another promising bionanotechnology is the
transport of nanocapsules inside erythrocytes or bacteria.
One of the difficulties in using nanocapsules as targeted
transport for drugs is the question of their control.

Today, many companies produce nanoparticle-
based products, including DIOR (France), Este Lauder,
Vichy, LEOREX TM (lIsrael), and WGN Corporation (Ja-
pan). The ELYSEE French Cosmetology Centre uses a
new mesotherapy product called CURACEN, created us-
ing molecular fractionation, which helps with age and pho-
toaging, collagen-elastin framework issues, and lots of im-
mune stuff (psoriasis, dermatitis, etc.). In addition, this
drug is well suited for recovery after plastic surgery and
chemical peels. It should be noted here that CURACEN is
mainly positioned as a cosmetic and biorevitalisation prod-
uct. Although its mechanism of action (growth factors, re-
generation) may be beneficial for injuries, its effectiveness
specifically for complex military injuries, burns and mas-
sive scars must be confirmed by high-quality clinical stud-
ies (e.g. randomised controlled trials) and not just by ex-
perience in cosmetology. Based on the stated properties of
CURACEN (placental hydrolysate, which stimulates re-
generation, restores skin after injuries/surgeries, has anti-
inflammatory effects and helps with dermatitis/psoriasis),
its potential use in the recovery of military personnel may
focus on: accelerated regeneration and healing, and derma-
tological problems that can be exacerbated by stress, un-
hygienic conditions, and injuries associated with military
service.

Another modern biotechnology is CRISPR-Cas9,
which can be called ‘molecular scissors.” A promising ap-
plication of this technique is the editing of defective genes
(for example, using the CRISPR-Cas9 system) to treat he-
reditary diseases (cystic fibrosis, sickle cell anaemia).
They allow DNA to be ‘cut’ at a specific location, for
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example in the heart. In the future, this will make it possi-
ble to understand how, for example, heart tissue can be re-
stored or reprogrammed in the area of myocardial damage.
That is, to ‘turn on’ genes so that one type of cell becomes
another — for example, cardiomyocytes. Therefore, the
promising aspect here is the possibility of developing new
drugs and treatments tailored to the individual genetic pro-
file of the patient.

Today, the vast majority of the scientific commu-
nity supports the use of CRISPR-Cas9 for treating serious
diseases in somatic cells, but opposes germline editing for
non-therapeutic purposes due to significant ethical and
safety risks for future generations [18, 21]. International
regulatory restrictions and positions on human germline
editing (i.e., making genetic changes that are inherited) are
quite strict and uniform in most developed countries (in-
cluding the EU, the UK, the US, the WHO, and China
since 2019). One of the most important documents in Eu-
rope is the Protocol to the Oviedo Convention (1997) on
the prohibition of human cloning and heritable genetic
modifications, which clearly prohibits any intervention
aimed at changing the genome of offspring.

This is a very important clarification, as the ethi-
cal framework for somatic gene therapy (where genetic
changes only affect the patient's body cells and are not
passed on to offspring) is fundamentally different from
that for germline editing. Unlike germline editing, somatic
gene therapy is generally more ethically acceptable and
comparable to organ transplantation or new pharmacolog-
ical methods. It focuses on the principles of beneficence
(the desire to benefit the patient) and non-maleficence.
Since most antibodies recognise their protein antigen using
a conformational or structured epitope (as opposed to a lin-
ear epitope, which is commonly used for molecular im-
printing), molecular modelling of proteins is how used to
develop new drugs based on abzymes [8, 10]. The use of
synthetic antibodies based on molecularly imprinted poly-
mer nanoparticles (MIP-NPs) for the recognition and bind-
ing of the highly conserved and specific peptide motif
SWSNKS (3S), an epitope of glycoprotein 41 (gp41) of
the human immunodeficiency virus type 1 (HIV-1) enve-
lope. The resulting template peptide corresponds to a cy-
clic structure.

The use of nanoparticles is promising but, in
some cases, causes concern. Targeted drug delivery: nano-
containers that deliver drugs directly to target cells (e.g.,
cancer cells), reducing side effects. Nanodiagnostics: De-
velopment of highly sensitive, fast and inexpensive sen-
sors for the early detection of diseases (in particular, can-
cer). Regenerative medicine: Use of nanostructured scaf-
folds to support cell growth and tissue regeneration.

Risks associated with nanoparticles entering the
environment and interacting with the human body (toxico-
logical risks, unknown long-term effects). Future ethical
issues related to the use of nanorobots inside the body, in-
cluding questions of human identity and possible ‘en-
hancement’ of human functions. Another ethical aspect is
preventing a situation where only the wealthy have access
to advanced and expensive nanomedical treatments.

The use of modern IT technologies to artificially
create human skin, tissues and internal organs sounds like
science fiction at first glance, but science does not stand
still, and therefore more than half of what has been de-
scribed already exists in our lives. In diagnostic centres
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and hospitals around the world, advances in 3D printing
and bioprinting are providing new opportunities for diag-
nosis, treatment and scientific research [6, 21]. In the com-
ing decades, bioprinting may become one of the most im-
portant components of medicine.

Thus, in healthcare, the combination of nanotech-
nology with genetic engineering, artificial intelligence-
based diagnostics and biosensors raises issues of privacy,
consent and data security. The high cost of research, de-
velopment and production traditionally poses one of the
most significant challenges to the implementation and
public use of nanomedicine, further affecting its accessi-
bility, especially in low- and middle-income countries.

The implementation of ethical principles that pro-
mote accountability, a thousand effective ways to combat
strict data privacy laws and transparency in the regulatory
system will greatly help to allay fears and ensure the re-
sponsible development and application of nanomedical
technologies.

Conclusions. Since science aims to achieve cer-
tain results that can be used both for the benefit of a hu-
manity and against it, the more significant scientific dis-
coveries become, the more urgent the issue of bioethics
becomes. It should be noted that the large number of
achievements in biotechnology and variety of nanomateri-
als, create new approaches for detecting and treating dis-
eases (genetic, oncological, addictions and others). Pri-
marily, these advancements raise questions of ethics re-
garding the preservation of humans as a species. At the
same time, bioethical aspects of the use of micronutrients,
particularly transgenic plants capable of influencing the
regulation of metabolic processes and normalizing the
functions of individual organs and systems, must be con-
sidered and controlled after all unexpected and undesirable
long-term effects on the organism are determined.

All discussed above is grounded in the following
key bioethical considerations: protecting the right to life in
the application of assisted reproductive technologies, in
vivo fertilization, in vitro fertilization, preimplantation ge-
netic diagnosis and embryo selection, homologous fertili-
zation, heterologous fertilization and surrogate mother-
hood, prohibition of human cloning in international law,
the impact of human genome modification on human dig-
nity and rights, euthanasia and the protection of the right
to life in international law, which must be taken into ac-
counts by specifically by scientists in the course of their
research and by mankind as a whole as we progress into
the technological future.

Prospects for further research. The direct con-
sequences of modern biotechnology and nanotechnology
in the medical field raise questions about innovation and
patient safety, accessibility and fairness (these methods
can be expensive), and safety due to insufficient research
into the long-term consequences and risks of side effects.
For example, in healthcare, the combination of nanotech-
nology with genetic engineering, artificial intelligence-
based diagnostics and biosensors raises questions about
confidentiality, transparency of safety assessments and
clinical trials. There are concerns that the future of modern
biotechnology could genetically alter humans with unpre-
dictable consequences. The introduction of ethical princi-
ples that provide for responsibility, confidentiality, and
transparency of the regulatory system will greatly contrib-
ute to the responsible development and application of
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modern biotechnologies in both nanomedicine and genetic
engineering.
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Pe3rome. CygacHi 6ioTexHOJIOTI], TeHHA 1H)KEHe-
pis Ta HAHOTEXHOJOTIi, IPAarHyYd MOKPALIUTHA XHUTTI H
TIPOJIOBKHUTH HOTO TPUBAIICTh, CTABILITH MEPE]] CyCIIIbC-
TBOM HOBIi €THYHI BUKIUKH. bioeTrka Mae BU3HAYUTH MO-
paspHiI MeXi BTpyYaHHS B )KUBUI OpraHi3M, pO3MEKOBY-
I0YM TepaneBTUYHE BUKOPUCTAHHS (KOPEKIis aHOMalliii)
Ta MOKPAaLICHHS JIOIUHU «3apaad MOKPAIICHHSD.

VY crarTi miakpeciaeHo kouBepreniiro NBIC-tex-
HOJIOTi# (HaHO-, 010-, iIH(O- Ta KOTHITHBHHUX ), Ki B3aEMO-
JUFOTH /TS TTIIBUILEHHS SIKOCT1 KUTTS. HaBomsaThes IpHK-
nanu OioiHcmipamii Ta G10MIMIKpIi: Bil aBialliitHUX KPUJI
J10 TimpoOoOHUX OBEPXOHB, a TAKOXK 3aCTOCYBaHHS 0io-
MIMETHYHIX HAHOMATEPialliB B IMIUIAHTOJIOTII Ta JOCTABIII
nikiB. [IpuponHi 0i0aKTHBHI CHONYKH PO3TILITAIOTHCS K
IBTEPHATHBA CHHTETHYHHM.

OcobmmBa yBara NPUOIIAETHCA KaTaTiITHIHUM
aHTHUTLIaM (ab3uMaMm), KOTpi € MepCIeKTUBHIMHA Yy JIKY-
BaHHI 3aJICKHOCTEH Ta OHKOJIOTI1, @ TAKOYK BUKOPUCTAHHIO
TPaHCTCHHHUX POCIHH Uil po3poOku BakiuH. OOroBopro-
€THCS] MOJICKYJIIPHUH IMIIPUHTHHT Ta KOMIKCHI» CUCTEMH,
30KpeMa MeTabOoJIOMiKa K TOYHINIUI iHTUKATOP (i3iono-
riyHoOro cTaHy. ['eHeTH4HI NoTiMOpQi3MH OB’ A3YIOTh i3
MeTab0J1i3MOM TOKCHYHHMX PEUOBHH Ta PU3UKOM 3aXBOPIO-
BaHb.

JlocnimKeHHsT TeHOMY «0e3CMEepTHOI Memy3m»
BIIKPHUBAIOTh NUISXH O PO3YMIHHS MEXaHI3MIiB OMOJIO-
mokeHHs. [Tompu te, mo texnomnorist CRISPR-Cas9 o0imsie
PEBOIIONIIHI 3MiHM B MEIWIMHI (HANPHUKIAM, BiTHOB-
JIeHHsI ceplieBOi TKaHWHM), BOHA BOJHOYAC Hece ITOTEH-
LiiHI PU3UKKM HEKOHTPOJIbOBAHUX 3MiH FT€HOMY, 0COOJIUBO
il Yac BTPy4YaHHsS B peNpOAYKTHBHI KiliTHHU. Lle BuKin-
Ka€ TUCKYCIi MPo MpaBO Ha KHUTTS, KOHGIACHIIHHICTS Ta
JOCTYITHICTh HOBITHIX METO/IIB.

[TincymoByrOUH, HAYKOBI IPOPUBH Y 010TEXHOJIO-
TisIX JUIsl TIarHOCTUKY Ta JIIKYBaHHS TeHETHYHHX, OHKOJIO-
TYHHMX 3aXBOPIOBAHb Ta 3AJIC)KHOCTEH BUMAraroTh peTellb-
HOTO €THYHOTO OCMHCIICHHSI Ta KOHTPOIIO Al 30epe-
JKEHHs JIFOJMHM SIK BUJLy Ta YHUKHEHHS HelepenoadyBa-
HUX HACIIAKIB. 3aXHCT MpaBa Ha >KUATTS Ta TiTHOCTI ITHO-
JVHU Ma€ OyTH MPIOPUTETOM Y 3aCTOCYBaHHI IIUX MOTYX-
HHX IHCTPYMEHTIB.

KirouoBi cnoBa: 6ioeTrka, KOHBEPTEHIIS HAYK,
TeHHA 1HKEeHepisl, IMOPUTHHT, 610TEXHOJIOTis, TPAaHCKPHII-
TOMiKa, METa00JI0MiKa, OMIKC-TEXHOJIOTi.
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Pe3rome. MennuHi 3akiaiv rTeHEPYIOTh BiTXOAH, SIKi CTAHOBIISATH 3arpO3y IS 3I0POB'S JTIFOAUHU. Bonu
MOXYTbh CIIPUYMHHUTH TPaBMH, IH(IKyBaHHS, a TAKOXK HECYTh PU3UKH PajialliiiHOro, MyTareHHOT0, KaHLIEPOT€HHOT'0, TOK-
CHYHOTO Ta XiMi4HOTO BIUIMBY. E(exTrBHE Ta Oe3neyHe MOBOKEHHS 3 TAKMMH 3JIMIIKAMU € IPIOPUTETHUM 3aBIaHHIM
MEIUIMHH, OCKUTBKY 0€310cepeIHbO CTOCYEThCS MPOTUAIT IH(EKIISIM Ta 3aXHUCTY 310POB’sI CYCIIIbCTBA. AHAIII3 HOpMa-
THUBHOI 0a3u O3BOJISIE BUSBUTH BiIMIHHOCTI B YIIPaBJIiHHI MEIUYHUMHE BixoaamMu Ykpainu Ta €spomneticbkoro Coro3y,
OCKUIBKH IIPOBi/THI AepkaBU €BPOIH BiKe BIIPOBAAWIIN CTAaHIAPTH, SKi Halla KpalHa TUTbKH OYHHAE OIIAHOBYBATH.

VY po6oTi mpoBeneHO NOPIBHAIBLHAN aHaJi3 HOPMAaTHBHO-TIPABOBOTO PETYIIIOBAHHS Y cepl YIpaBIiHHSI MEIHI-
HHMMH BiIX0oJaMu B YKpaiHi Ta kpaiHax €BpOCOro3y, a TAKOXK OOIPYHTOBAHO NMPIOPHTETHI 3aX0IH MIOA0 pehOpMyBaHHS
HAI[IOHATBFHOT CHCTEMH YIPaBIiHHSI HUMH. PO3MIIsHYTO crienu(iky ynpaBliHHSA MEIMYHUMHM 3aJHMIIKAMUA B YKpaiHi Ta
kpainax €C, a Takox iX 3arpo3NMBHI BIUIMB Ha 30pOB’s HaceneHHs. [IpoBeneHo aHai3 HOPMAaTHBHOTO PETYIIOBaHHS
NPOLECiB MOBOKCHHS 3 MEIUYHUMH BinxoJamu.BcTaHOBIICHO, 110 Ha SIKICTh MPABOBOTO CYNPOBOAY B YKpaiHi Hera-
TUBHO BIUIMBAIOTh Opak e(eKTHBHOTO HATJIALY 32 JiSUIBHICTIO IiJIPHEMCTB-YTHIII3aTOpiB Ta Ae(ilUT KOLITIB Ha pe-
ali3allilo mporpam i3 3HCMIKOKCHHS BiAxoiB. JoBeIeHO HeOOXiIHICTh OHOBJICHHS HOPMAaTHBHOI 0a3u, 30KpeMa B 4a-
CTHHI OCHJICHHS! IEP>)KaBHOTO KOHTPOJIIO 32 JisUTbHICTIO BIZMOBITHUX CY0’€KTIB TOCMIOAAPIOBAHHS Ta BIPOBAPKCHHS €B-
POTEHCHKUX CTaHAAPTIB OOJIIKY.

Croromui B YKpaiHi CriocTepiraeThCsl TCHACHINIS 0 301IBIICHHS KITBKOCTI HEOE3MEeYHNX BIAXO/IB HA TJIi Bif-
CYTHOCTI BUYEPITHOTO CTATUCTUYHOTO O0JIKY. Y 3B 513Ky 3 IIMM BIIPOBa/KCHHS €BPOIEHCHKHUX IPABOBHX CTAHIAPTIB Ta
anpoOOBaHUX NPAKTUK CHPUSITHME ehEeKTHBHOMY BUKOHAHHIO NIPOrpaM y cdepi NOBOIKESHHS 3 MEAUYHUMH BiIXOJaMH

Ta TOOYIOBI i€BUX CTpATETiil YIpaBIiHHSI HAMU.

Kuro4doBi cjioBa: rpomMaaceke 310pOB’sl, pU3UKH, MEIUYHI BIIXOOW, YIPaBIiHHI MEIUIHUMH BiIXOJaMH, pe-

IUKJIIHT, HOPMaTHBHO-TIPABOBI JIOKYMEHTH.

Beryn. CyyacHuil pO3BUTOK MEIUIIMHU XapaKTe-
PHU3YETHCS AMHAMIYHUM 301IbIIEHHSIM 00’ €My i MacH BiJ-
XOZIB JIKYyBaJIbHO-TIPO(IaKTHYHUX 3aKiajiB. Take 3poc-
TaHHS 3yMOBJICHE aKTHBHUM BIPOBA/KCHHSIM HOBUX Me-
TOMIB KJIIHIYHUX JOCIIKEHb Ta IUPOKAM BHKOPHUCTAH-
HSIM OJJHOpa30BOro iHcTpyMeHTapito. Crierudika Meany-
HUX BiJIXOJIiB MOJISITa€ B iX XiMi4HIN, TOKCHUYHIH, KaHIIEPO-
TeHHIH, MyTareHHil Ta pazianiiinid HeOe3mneni, M0 CTBO-
proe 3arpo3y iH(}ikyBaHHS Ta TpaBMyBaHHS JOJeH. 3
eIiIeMiOJIOTIYHOT TOYKH 30py HeOe3leKa TaKuX BiIXOJiB
€ 3HA4YHOI0 4Yepe3 BHCOKY KOHIIEHTPALI0 MiKpoop-
TaHi3MiB, PIBEHb SKO1, 32 TAHUMH JOCIIIKEHb, Y TUCIIY
pa3iB HepeBHINy€e TOKa3HUKHA TBEPAUX MOOYTOBHX Bif-
xoxiB [1]. Tomy edexTrBHE yrpaBIiHHSI MEIUYHUMH BiJl-
XOJJaMH — BiJI MOMEHTY IX YTBOPEHHS J0 €TaIliB TPaHCIIOP-
TYBaHHS Ta YTHJII3allii — 3aIHIIAE€THCS BAYKIMBUM 3aBJIaH-
HAM U TpodTaKTHKH iHPEKIiitHIX XBOpoO Ta 3abe3me-
YeHHS eKOJIOTIYHOI Oe3Mekn HaceneHHs [2].

JlocBiJl PO3BUHEHHUX €BPONEHCHKUX IEpKaB IO-
Kazye, 110 epEeKTUBHI CUCTEMH YIPaBJIiHHA Bixxonamu Oa-
3yIOTBCSl HA YITKOMY 3aKOHOJIaBCTBI Ta 3aCTOCYBaHHI Cy-
YacHHUX 1HCTPYMEHTIB KOHTpOMO. Y KpaiHax €Bporneich-
koro Coro3y NpiOPUTET HANAETHCS HE JIMIIE BUIAICHHIO
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BIJIXO/IiB, a IX MIOBTOPHOMY BHKOPHCTAHHIO Ta Iepepooii
BiAMOBiMHO N0 mpuHIUIY «TphoX R»: Reduce, Recycling,
Recovery [3]. BogHouac eheKTHBHICTD TAKMX CUCTEM HE €
OJTHOPIZHOIO 1 MOXKE BIZIPI3HATHCS 3aJIE)KHO BiJ| PIBHS €KO-
HOMIYHOTO PO3BUTKY, iHPpacTpyKTypHOro 3abe3neueHHs
Ta opraHizauii KOHTPOJIIO B OKPEMHUX JepiKaBax-dJieHaX.

[upkynsapHa eKOHOMIKa Ta CKOPOYEHHS BiAXO/IiB
BU3HAYEHI SIK MPIOPUTETHI HANpPsIMU PO3BUTKY €Bporeii-
cpkoro Coro3y, 1110 3yMOBIIIO ITOCHIICHHS 32aKOHOIaBYOTO
PperyJroBaHHs, 30KpeMa 3aIpoBaPKeHHSI 0OME)KeHb Ha 3a-
XOPOHEHHSI HEeNepepoOJIeHNX BIAXOMAIB Ta PO3LIMPEHOT
BIJINTOBiTAJIHOCTI BUpOOHUKa [4, 5]. Y 1boMy KOHTEKCTI
0co0JIMBOT akTyabHOCTI HaOyBae MpoOeMa HOBOPKECHHS
3 IUTACTMKOBMMH BiIXOAaMH, 3Ha4HA YacTKa SKUX yTBO-
proeThes y chepi oxopoHU 310poB . MeaudHi nmosimMepH,
30KpeMa TEePMOIUIACTH, XapaKTePU3yIOThCS MOTEHIIAIOM
JI0 BTOPUHHOI TIepepoOKH, 0 BiAKPUBAE MOKIMBOCTI JIJIS
iX MOBTOPHOI'O BHKOPHCTAaHHS 332 YMOBH HAIIEKHOI Op-
raHizamii npouecis coptyBaHHs Ta 00poOieHHs [6, 7].

3a nmporHo3amu, 10 2035 poky 3araibHHI 00cAT
MEIMYHUX BIIXOXIB B YKpaiHi Moxe csarHytH 141 Tuc.
TOHH. [3 HUX 35 THC. TOHH CKIIQIATUMYTh CIiJCMIYHO He-
oe3meuni Bigxomu [8]. Lle oOymoBOe HEOOXiTHICTH
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CTBOPEHHS JIOCTaTHIX HOTY)XHOCTEH sl iX Oe3rmeqHoro
00poO0IIeHHS Ta 3HELIKO/KEHHS. Y IPaBIiHHI MEINYHIUMU
BIIXOJIaMH € OJIHIEI0 3 KIIIOYOBHX cdep rapMOHi3amii
HalliOHAJILHOTO 3aKOHOAABCTBAa YKpaiHW 3 HOpMaMu €B-
poreiicekoro Coro3y. PedopmyBanus 1i€i ramysi nepen-
Oagae BNPOBa/PKEHHS CyYacHHX IIIXOAIB 10 300py,
PO3IUIBHOTO COPTYBaHHS, OOPOOJICHHS Ta yTHIIi3amii Bil-
XOJIiB BiATIOBITHO 0 MIXKHAPOJHUX CTaHJAPTIB.

BopmHouac ¢opmansHa amanTarlis HOPMAaTHBHO-
mpaBoBOi 0a3M HE 3aBXAW TapaHTye eQeKTHBHE
(hyHKIIOHYBaHHS CHCTEMH VIpaBIiHHA Bimxomamu. B
YKPaTHCBKUX peajlisiX CHOCTEPIraroThCsl O3HAKU PO3PUBY
MDK 3aKOHOJaBUMMH BHUMOTaMH Ta iX HPAKTHYHOIO pe-
aizalfi€ero y 3aKjiaiax OXOpOHH 3/I10pOB’sl, 1[0 MOXeE ITpo-
SBJISITUCS Y HEJOCTaTHHOMY DiBHI KOHTDOJIIO, HEAOCTAT-
HbO PO3BUHEHiH iHPpacTpyKTypi 0OpoOJIeHHS Ta HepiB-
HOMIPHOMY JIOCTYyIi J0 Cy4acCHHMX TEXHOJOTIH 3aJie)KHO
Bix perioHy. Kpim Toro, HaykoBi JOCTIIKCHHS IOKa3y-
I0Th, IO HEHAJEXHE COPTYBaHHS Ta HaaMIpHE 3a-
paxyBaHHS BiIXO/iB 10 iH(PEKIiHHUX 3yMOBIIOIOTE 3pOC-
TaHHS BUTPAT 1 MOCIIIOIOTH €KOJIOTivHI pr3ukd [2, 9]. 3
OISy Ha 3a3HauCHE, aKTYaIIbHIM € He JIUIIE aHaJli3 HOp-
MaTHBHO-TIPaBOBOi 0a3W, a 1 OmiHKa ii MPaKTUYHOI pe-
amizaiii Ta epekTUBHOCTI B yMOBax TpaHchopmauii cu-
CTEMH OXOPOHHU 3[I0POB’s1 YKpaiHu.

MeTta gocaizkeHHs1 — 341HCHUTH MOPIBHAJIBHUI
aHaJi3 HOPMAaTHBHO-TIPABOBOTO pEryJiioBaHHSA y cdepi
YIpaBJIiHHS MEAWYHUMH BiIxoaamu B YKpaiHi Ta kpaiHax
€Bponeiickkoro Coro3y Ha OCHOBI Cy4acHMX HayKOBHX
JDKEepelT 1 YMHHOI HOPMAaTHBHOI 0a3W, a TaKOXK BU3HAYUTH
KIIFOYOBI TpoOJeMH iMIDIeMEHTamii Ta MpiOpHUTETHI
HanpsMHU BJIOCKOHAJICHHS HalliOHAIBHOI CHCTEMH YIpaB-
JIIHHS MEIUYHUMH BiIXOIaMH.

0O0’ekT i MeTroau pocaimkenus. OO0’ ekToM J0-
CJIIJDKEHHSI € CHCTeMa HOPMAaTHBHO-TIPABOBOTO PETYIIIO-
BaHHs Ta OpraHizauii ynpaBlliHHI MEIUYHUMH BiJIX0JlaMU
B Ykpaini Ta kpaiHax €Bponeiicbkoro Corosy. Jlo-
CII/DKEHHSI Ma€ XapakTep AaHaIITHYHOIO HapaTHBHOTO
orysiy. Merognonorisi 06a3yeTbcsi Ha BUKOPHCTaHHI 3a-
raJbHOHAYKOBHX  METOJIB  aHali3y, CHHTE3y Ta
nopiBHsHHA. [HopMauiiiny 6a3y HOCHIIKEHHS CKIann
pelleBaHTHI HAYKOBI ITyOJTiKaIii, iHJeKCOBaHI y Mi>XKHApO/I-
HHUX HaykoMmeTpuuHHX Oazax Scopus, Web of Science ta
PubMed 3a 2015-2025 pp., a Takox pekomenanii BOO3
Ta YUHHI HOPMaTHBHO-TIPaBOBi akTH YKpaiHu Ta €Bpoco-
103y.

Pe3yabTaTi J0CTizKeHHS Ta iX 00roBOpeHHS.
HopmaTtuBHO-TIpaBOBa OCHOBa YIIPABIIHHSI MEIUYHUMH
Bimxogamu B €Bporelickkomy Coro3i GOpMy€eThCs HE OJ1-
HHM CIICI[IaJIbHUM aKTOM, & CHCTEMOIO B3a€MOIIOB’ SI3aHUX
nokymenTiB. Ii sapom € Pamkosa qupextusa 2008/98/€C
PO BiJIXO/H, sIKa 3aKPIILTIOE i€epapXiro yIpaBIiHHS BiIXO0-
JlaMu, TIPUHIIMIT «3a0py/JHIOBAY IUIATHTHY, BUMOTH JI0 3a-
No0OiraHHsl yTBOPEHHIO BiIXOAIB, IX HOBTOPHOT'O BUKOPH-
CTaHHs, PEIMKIIIHTY, BITHOBICHHS Ta BuaneHHs [4]. s
MeIMYHOI chepr BaKIIMBIMHU TAKOX € TOJI0XKeHHs Perma-
mernty (€C) 2017/852 mono pryri, dupekrusu (€C)
2019/904 11ipo 3MEHIICHHS BIIMBY OKPEMHUX IIACTHKOBUX
BHUPOOIB Ha TOBKULIA, @ TAKOXK MDKHAPOAHUX KOHBEHIIiH,
SKi PeryJiiol0Th MOBOPKEHHS 3 HEOE3MeYHHMH pPEeYOBHU-
Hamu Ta Bimxomgamu [5, 10-13].

ITonpu cminbHY €BpOMEWCHKY HOPMATHBHO-TIpa-
BOBY OCHOBY, MOJIEJNi YIPaBIIiHHSA MEIHIYHUMH BiIX0IaMU
B nepxkaBax-uieHax €C He € OIHAKOBUMH. Ix
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Pe3yJIbTaTUBHICTh 3aJICXKHUTh BiJ (PIHAHCOBOI CHPOMOXK-
HOCTI CHCTEMHU OXOPOHH 3JI0POB’s, HAsIBHOCTI JIILICH30Ba-
HUX OIEPATOPIB, JOCTYIHOCTI TEXHOJIOT1H 3HE3apaXKEHHS,
SIKOCTI COPTYBaHHSI Ha MICIi YTBOPEHHs Ta pPEalbHOTO
KOHTPOJIIO 32 pyXOM HeOe3neyHux BinxoniB. Tomy eBpo-
MEHCHKIIA JTOCBIA JOIUIBHO pO3TISAaTH HE AK €IUHY
yHiI(piKOBaHy MOJIENb, a AK CyKYITHICTh IIAXOMIB, ¥ SKUX
0-pPi3HOMY HOEIHYIOTHCS MPOQiTaKTHKA YTBOPSHHS Bifl-
X0JiB, epepoOka, TepMiuHe 0OpOOJICHHS Ta aAMiHICTpa-
TUBHUHU Harysf [3, 9].

VY xpaiHax i3 PO3BHHEHOI iHPPACTPYKTYPOIO
YIPaBIiHHS BiXOJAMH aKIICHT 3a3BHYai 3MIIYyETHCS BiJ
OCTaTOYHOT'O BUJAJICHHS 10 3a1I00iraHHsl, TIOBTOPHOTO BH-
KOPUCTaHHS MaTepiajiB Ta TIOBEpHEHHS NPHUIATHUX
noJiMepiB y BUpoOHMUMit k1. HatomicTs y cucremax i3
MEHIIIOK 1H(QPACTPYKTYPHOI CIIPOMOXKHICTIO MEIAUYHI
BIZIXO/JIM YacTillle PO3IJINAI0Th HacaMIlepes SIK JKEepelo
iHpekmiiiHoi HeOe3meku, TOMYy TaM IIePEBAXKAIOThH
TepMidHi MeTomm oOOpoOkm. Takwil WiAXim 3HUKYE
eIiIeMivHI pU3UKH, OTHAK MOJKE TTOCHITIOBATH EKOJIOTIIHE
HaBaHTaKEHHS, OCOOJIMBO 32 YMOB HEIOCTATHHOTO KOH-
TPOJIEO BUKUAIB Ta 00MEXKEHOTO BiIOOPY MaTepiaiis, Ipu-
JATHUX 10 nepepodku [2, 9].

VY nocnimkenni M. Kaniato Ta cmiBaBTOpIB 3a-
3HAYEHO, 10 KJIIOUYOBUMH NIepeyMOBaMH e()EeKTUBHOT CH-
CTEMH YINpPAaBJIiHHSI MEJANYHUMH BIIXOAaMHU € He JIMIIe Ha-
SBHICTh HOPMAaTHBHUX aKTiB, a ¥ cCTali yHpaBiiHCHKI
CTPYKTYpH, 3p03yMiia Kiacudikallis BiIX0/1iB, HABYaAHHS
nepcoHaity, (piHaHCYBaHHS Ta KOHTPOJb BHKOHaHHS [3].
Leit BUCHOBOK € MPHWHIIUIIOBHAM Ui YKpaiHHU, OCKUTBKH
MeXaHiYHEe NEPEHECEHHs €BPONEHCHKUX HOpM 0e3 OJHO-
4acHOI po30yI0BH IHCTUTYIIITHOT Ta TEXHOJIOTIYHOT CIIPO-
MOJKHOCTI HE TApaHTY€ OYiKyBaHOTO CaHITapHOTO ab0 eKOo-
JIOTI9HOTO €(EKTy.

VYkpaina y 2022-2025 pokax CyTT€BO OHOBMJA
npaBoBy 0a3y y cdepi ynpasiiHHs Biaxogamu. Y 3aKOHI
VYkpainu «I[Ipo ynpapiiHHS BiIX0JaMu» 3aKIafeHO paM-
KOBI 3aca/ii HOBOI MOJIITHKH, HAOIMKEHOT 10 €BPOIIEHCH-
koi iepapxii ynpaBiiHHS Bigxonamu, a HOBi JlepkaBHi
CaHITapHI HOPMH Ta TpaBHJa LIOAO YNPABIIHHI MeEan4-
HHMMHU BIIXO1aMH JIETaIi3yBaJld BAMOTH JIO IX COPTYBaHHS,
MapKyBaHHs, 30epiraHss, MepeBe3eHHs, 0OpoOIeHHS Ta
mepeadi crierianizoBaauM cy6’extam [14, 15]. Li moky-
MEHTH CTBOPIOIOTh BaXKJIMBY IPaBOBY OCHOBY [UISI pe-
(hopmu, oTHAK IX TIpAaKTHYHA [IHHICTH 3aJ€KUTh BiJ] TOTO,
HACKUTBKY BOHH OYAyTh 3a0e3IeUeHi pecypcamMu, KOHTPO-
JIeM Ta 3p03yMUTHMH IPOLeTypaMu JJIsl 3aKJIaJliB OXOPOHU
3/I0pOB’sI.

Hogi caniTapHi HOpMH BH3HAYalOTh, IO YIIPaB-
JiHHA MEIWYHMMH BigXOJaMH Ma€ OXOIUTIOBATH COPTY-
BaHHS 32 BHJIaMH, 000B’I3K0OBE MapKyBaHHS, TPAHCIIOPTY-
BaHHSA J0 MyHKTIB THMYacOBOTO 30epiraHHs, 3HEIIKOJ-
KEHHsI 200 00poOIIeHHs 3a MoTpedHr, a TaKoXK Iepenady
JIIEH30BaHUM KOMIIaHisIM IJIS TIOAAIBINOT TepepoOKy un
ocTtato4Horo BujaaieHHs [15]. [lo3utuBHUM € Te, MO J0-
KyMEHT YHi(iKye Mmiaxomu 1m0 Kiacupikamii MeIUIHUX
BiZIXO/iB 1 puB’s3ye ix 1o HamionansHOTO Nepetiky Bif-
xoxiB. BogHouac mpakTHyHEe BUKOHAHHS X BHMOT I10-
TpeOye He JHIe Haka3iB 1 BHYTPIMIHIX 1HCTPYKIiii, a i 1o-
CTaTHBOI KiJIBKOCTI KOHTEHHEpPiB, HABUAHHS IEPCOHATY,
KOHTPOJIIO KOCTi COPTYBaHHS Ta MPO30PHUX JOTOBOPIB i3
OTIepaToOpaMH.

Ha piBHi 3aknaniB 0XOpPOHU 30POB’sT HAHOLIBIIT
BPA3IIMBOIO JIAHKOIO 3AJIMIIAETHCSA IEPBUHHE COPTYBAHHS.
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SIKIIO BIIXOJM HENPaBUIIBHO KIACU(IKYIOTbCS B MOMEHT
YTBOPEHHSI, HaJajll CHCTEMa BUMYIICHO MpAIo€ 3 OiIb-
MU o0csiraMu HeOe3NmeyHux abo iHQEKIIHHUX BiJ-
xopiB. Ile 30inbIIye BUTpaTH Ha OOPOOJICHHS, YCKIIaTHIOE
JIOTICTHKY 1 3MEHIIyE YacTKy MarepialliB, sSKi MOXYTb
Oyt Oe3meyHo BimHOBIEeHI abo mepepobmeHi. Y
MDKHapOAHIN JiTepaTypi Taka mpobjeMa OMHCY€EThCS SIK
OIIMH 13 YMHHHKIB HEe()eKTUBHOCTI CHCTEM YIIPaBIiHHA
MEIMYHUMH BiIXOAaMH, OCOOJIMBO y BHUMNAIKaxX HaAMIip-
HOTO BiTHECEHHS BiAXOMIB A0 iH(eKmiiHoi KaTeropii [2,
9].

BaxxnuBuM €I€MEHTOM OHOBJIEHOI YKPalHCBKOI
CHCTEMHU € JIIIIEH3yBaHHs MiSUIBHOCTI y cdepi ynpaBiiHHs
HeOe3neyHnMHu Binxonamu. 3akoH Ykpainu «lIpo ynpas-
JHHS BiIX0JaMu» mependavae, M0 BiAMOBIIHI cy0’eKTH
TOCIIO/IaPIOBAHHS MAIOTh BiJIOBIIaTH BCTAHOBJICHUM BU-
Moram JI0 MaTepialbHO-TeXHIYHOI 0a3u Ta 3iHCHIOBATH
He Juie 30upaHHs abo 30epiraHus, a i omepariii 3 00poo-
neHHs Binxoxis [14]. Llg HOpMa MOTEHIIHHO MOXKe 3MEH-
IIATH KUTBKICTh (POPMATbHUX MOCEPEIHHKIB Ha PUHKY.
OnHak 0e3 peryJsipHOTO ayIuTy, IPO30PUX MOTOKIB Bif-
XOJIIB 1 BIIKpUTHX NaHUX NP0 (aKTHUHI MOTYKHOCTI OTTe-
paropiB pu3uK (HOpMaITbHOTO BUKOHAHHS BHMOT 30epira-
TUMeThcs. HalionansHui 11aH ynpaBiiiHHS BiAX0IaMH J10
2033 poky Bu3Ha4ae it YKpaiHu CTpaTeriuHi OpiEHTHPH,
MOB’sI3aHi 3 MIHIMI3aIli€l0 YTBOPEHHS BIIXOJIB, PO3BUT-
KOM 1H(PACTPYKTYPH, ITiABUIIEHHSIM ITPO30POCTi Ta BIIPO-
Ba KEHHAM eKOHOMiUHMX MeXaHi3MiB [8]. Moro 3nauenns
MOJIsira€ B TOMY, MO mpoOiieMa MEAWYHHUX BiIXOJIB
POBIIISIAETHCS HE 1307b0BAHO, @ B MEXaX 3arajbHoOI pe-
(opmu ynpamiiHHS Bigxogamu. Pa3zom 3 TmM came ctpa-
TETiYHI MOKYMEHTH HE BHPIMIYIOTh NPOOIIEMYy aBTOMa-
TUYHO: BOHHU MOTPEOYIOTh (hiHAHCYBaHHS, PETIOHAIEHOTO
TUTAaHYBaHHS, MIiATOTOBKH KaJpiB 1 PEryIApHOI OIHKH
(haKTHIHOTO BUKOHAHHSI.

MiKHAapoaHI KOHBEHIII JIONOBHIOKOTH HAIliO-
HallbHE Ta €BPONEWChbKE PETYJIIOBaHHs, BH3HAYAIOYH
NPUHLMIK yIPaBIiHHSA HeOe3NeuHUMH peyoBHHaMHU. ba-
3eJbChKa KOHBEHISI € BaXIMBOK JUIi KOHTPOJIO
TPAHCKOPJOHHOTO MEPEMIICHHS HeOS3MeUHUX BiIXO/IIB i
JUISL METUYHOTO TUIACTUKY, SIKUIT MOXKe OyTH 3a0py THEHHM
abo 3mimanmM [11]. CTOKroapMchbKa KOHBEHINSI aK-
Tyaji3ye MATaHHA JIOKCHHIB 1 (ypaHiB, [0 MOXYTh YTBO-
proBaTHCA IIiJ] 9aC HEHAJEXHOTO CNAIIOBAHHS MEAWYHUX
BimxoniB [12]. MinamaTchKka KOHBEHIIiSl IPO PTYTh Ta Pe-
rmamert (€C) 2017/852 Ge3nocepeaHbO CTOCYIOTHCS
PTYTHBMICHHX MEIWYHHAX 1 CTOMATOJOTIYHHX BiIXOIIB
[10, 13]. Ans Ykpaiau y9acTh y TaKUX MIKHapOJHUX YTO-
Jlax Mae He JIMIIe JeKIapaTuBHe, a i IpakTU4He 3HAYCHHSI.
Bona Bumarae o61iky HEOE3MEUHUX MOTOKIB, KOHTPOJIIO
3a OleparopaMH, IOCTYHNOBOTO CKOPOYEHHsS BHKOPH-
CTaHHA PTYTHBMICHHX BHPOOIB i 3amobiraHas BTpaTi Bif-
XOZIB 13 1oJIst 30py Micis nepeaadi ix Ha yruiizanito. Came
MPOCTEKYBAHHS PYXY BiJIXO/iB Bifl 3aKJ1ay OXOPOHH 3/10-
POB’sI 10 KiHIIEBOT oreparii € OJJHAM i3 KIIIOYOBHX ITOKa3-
HHKIB 3piJIOCTI CHCTEMH.

Pexomennaii BeecBiTHROT opraHi3aiiii 0XopoHH
3JI0pPOB’S MiAKPECIIOI0Th, 10 MEIUYHI BIAXOAM CTaHOB-
JATH TiABUINEHUH PH3UK NOMMPEeHHSA iH(peKuii i Tpas-
MYBaHHsI, TOMY O€3Me4He MOBOKESHHSI 3 HUMU M€ MOYH-
HaTHcA B Micli yrBopeHHs [16]. OxpeMi HacTaHOBHU 10O
BiJIXOJIiB, SIKi YTBOPIOIOTKCS T Yac iMyHI3al[iiHUX KaM-
MaHid, aKIeHTYIOTh yBary Ha HeOe3Melli TOCTPUX IMpe-
METiB, iHQEKIIHHINX MaTepiatiB i HACTiAKaX HEHAJIE)KHOTO
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3HEIIKOJUKEHHS TaKMX BIIXOIIB Ui MEAMYHOTO IEpCo-
Hay Ta HaceseHHs [17]. Jnsg Ykpaiuu 1i mooxxeHHs 3a-
JMIIAIOTHCS aKTYJIbHUMH, OCOOJIMBO 3 OISy Ha MacoBi
NpodiIaKTUYHI 3aX0/H, BOEHHI BUKJIMKH Ta HEPIBHOMIp-
HUI JTOCTYII PETIOHIB JI0 CIeliali30BaHUX MOTYHOCTEH.

Oco6mmBoi yBaru moTpeOyroTh TOCTPi MPEIMETH.
HupextnBa Pamm 2010/32/€C  cnpsmoBana Ha 3a-
mo0iraHHs TpaBMaM MEAWIHUX MPAI[iBHIKIB TOCTPUMH iH-
CTPYMEHTaMH, BKITFOUAIOUH YKOJH ronkamu [ 18]. Ykpain-
CBKi CaHiTapHI HOPMH TaKOX BCTAHOBIIOIOTH BUMOTH IO
30MpaHHs TOCTPUX MPEIMETIB y CTiHKi JO MPOKOIIIB KOH-
TeiiHepH, iX OKpEeMOro COpTyBaHHS Ta Iepeladyl Ha
BINOBiTHY 00poOKy [15]. OmHak pe3ynbTaTHBHICTH Ta-
KHX BHMOT 3aJIeXKHTh Bijl HASBHOCTI KOHTEHHEPIB y KOXK-
HOMY MiCIli yTBOPEHHS BiIXO/iB, IUCIUIUTIHH [IEPCOHAIY
Ta MOCTIHHOTO KOHTPOJIIO 32 NEPETIOBHEHHSIM 1 MapKyBaH-
HSIM TapH.

OxpeMy TIpyIly CTaHOBIATH (hapMaleBTHYHI, IIH-
TOTOKCHYHI, I[MTOCTAaTHMYHI Ta XIMIYHI  BIZXOIH.
BinmoBimHO 10 HAIiOHANFHUX HOPM, I BIAXOIHM KIa-
cudikyroTh 3a kKogamu HarioHansHOTO miepeniky. [ToBoa-
JKCHHS 3 HUMH 1iepenoadae Oe3rnedne 30epiranas, BUKOPHU-
CTaHHSA 3aco0iB IHAWBIAYadbHOTO 3aXWCTy, POOOTY B
0io3axucHuX madax ta nepeaady JileH30BaHUM OlepaTo-
pam [15]. Ha mpaktuni came ui Bixoaum noTpedyroTh
0COOJIMBO YITKMX BHYTPIIIHIX alrOpUTMIB Yy 3akianax
OXOPOHH 3JI0POB’S, OCKIJIBKH iX MOMMJIKOBE 3MIIIIyBaHHS
3 IHIIUMH MOTOKAMH MOX€ Mi/IBUIIYBaTH TOKCUKOJIOTIYHI
1 eKOJIOT1YHI PU3UKH.

PTyTEBMICHI CTOMATOIOTIYHI BIAXOIH € TPUKIA-
JIOM TOTO, SIK MDKHApOMIHI €KOJIOTI4HI 3000B’s13aHHA Oe3-
IoCcepeTHRO BIUTMBAIOTH HA OpTaHi3aIiro poOOTH 3aKJIadiB
oxopoHH 310poB’s. Permament (€C) 2017/852 nependa-
yae 0OMEXEHHsI BUKOPUCTaHHS CTOMATOJIOTIYHOI aMallb-
raMu Ta IMOCUJIEHHS BUMOT JI0 TIOBOJKeHHs 3 Hero [10]. B
VYkpaiHi caHiTapHUMH HOPMaMH BU3HaY€HO BUMOTH 111010
PO3AIIBHOTO 30MpaHHS TaKHUX BiJXOJIB, 3aCTOCYBaHHS
amMaJbraMHHUX CermapaTopiB Ta iX mepegaBaHHA cy0’ekTaM
rOCIIO/IapIOBaHHS, YIIOBHOBKEHUM 31ifiCHIOBATH
BifmoBiaHi omepaiii [15]. BomHouac peasibHe IOTPH-
MaHHS IMX BUMOT MOTPeOy€e TEXHIYHOTO OCHAILEHHS CTO-
MaTOJIOTIYHUX KaOiHETiB i KOHTPOIIO 3a e(eKTUBHICTIO
CemaparopiB.

[InacTukoBi MemWYHI BiAXOOM € OJHAM 13
HaWCKJIaJHIIINX HANPSMIB JUIS BIIPOBA/DKEHHS LIUPKYJISAP-
HOI €KOHOMIKH. 3 OZHOr0 OOKY, MEIW4YHI MOJIMEpH IIH-
POKO BHKOPHCTOBYIOTHCSI 4€pe3 JIETKICTh, CTEPHIIbHICTb,
MIIHICTD 1 HU3BKY BapTicTh. 3 iHImOro OOKy, 3HaYHA Ya-
CTHHA TaKUX BUPOOIB MiCIIs BUKOPUCTAHHS NOTPAIUIIE O
MTOTOKIB, IO CIIPUIAMAIOTHCS SIK iH(QEKIiTHO Hebe3neyHi, a
OT)K€ YacTO CIPSAMOBYIOTHCS Ha CHaltOBaHHsS abo iHII
(bopME 0CTATOYHOTO BUAATEHHS [5-7].

[MonixapOoHar, MoJIIpPOoITiIeH, NOMiBIHUIXIIOPH,
TIOJTIETHIICH Ta 1HIII TOJIMEPH MAIOTh Pi3Hi BIACTHBOCTI 1
pi3HMH TOTEHIia] JuIsl BTOPUHHOTO BUKOpHCTaHHS. Tep-
MOIUTACTH 3arajoM € NMEepCIeKTUBHUMH Ul PELUKIIIHTY,
OCKIJIBKM MOXKYTb IUTABUTHCS T1iJ] 4ac HarpiBaHHs 1 TBEp-
HYTH TIPH OXOJIOJDKEHHI, 110 Ja€ 3MOTY IOBTOPHO (op-
MyBatu BupobOu [6, 7]. OmHak s MennqHol cepu cama
HasBHICTb TEXHOJOTIYHOI MOMJIMBOCTI TepepoOKH He
03Ha4Ya€ aBTOMATHUYHOI MPHUAATHOCTI BIAXOMIB JO pe-
IUKITIHTY. BUpimanisHAMY € BiICYTHICTD 010JIOT19HOTO 3a-
OpyIHEHHS, AKICTh COPTYBAHHS, IIPOCTEKYBAHHS MOTOKY
Ta HAIBHICT, O€3MEeYHOT TEXHOJIOTIi MOMepeaHbOTO
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3He3apakeHHs. [luraHHs crepwitizanii HONIMEpHUX Ma-
TepiaJliB JOJATKOBO YCKJIQJHIOE X IOBTOPHE BHKOPH-
cranss [19].

CnanroBaHHS MEIUYHHMX TUIACTUKOBHX BiIXOJIB
3aJIMIIAETHCS MOLIMPEHUM METOJIOM, OCKUJIBKM BOHO 3a-
Oe3meuye MBUAKE 3HEUTKOHKECHHS TOTCHIIWHO iHPEKITiHi-
HHUX MaTepiaiiB. BomHowyac Takwii miIxix Ma€e eKOJIOTIHi
obmexxeHHs. Ilim gac cmamoBaHHS OKpPEMEX ITOJIiMeEpiB
MOXYThb YTBOPIOBaTHCS TOKCHYHI IIPOXYKTH, 30KpeMa
IIOKCHHU, (ypaHH, XJIOPHUCTHH BOJEHB Ta iHMI HeOe3-
TIEYH] CIIOJYKH, a 3aJIMIIKOBA 30JIa MOXE MICTHTH BaXKKi
metamu [12, 20]. Tomy mpioputeTHUM Mae OyTH He 0e3-
YMOBHE PO3LIMPEHHS CIAIIOBAHHS, 8 3MEHIIEHHS YaCTKH
BiJIXOJIiB, 5IKi 0€3 TOCTATHIX IMiJICTaB MOTPAILUISIOTH JI0 He-
6e3MeyHoro NoToKy.

Manpemis COVID-19 nponeMoHcTpyBaia Bpas-
JMBICTH CHCTEM YNPABIiHHS MEIUYHMMH BIIXOJaMHU 1O
KPH30BOTO 301MBIIEHHS OOCSATIB OJHOPa30BHX 3ac00iB
IHAMBiqyaTbHOTO 3axucTy. 3a manumu H. beHcona Tta
CHiBaBTOPIB, pi3Ke 3pOCTaHHS BUKOPHCTAHHS IUIACTHUKO-
BUX MEIMYHUX BUPOOIB MOCHIIUIIO TII00AbHUN IITACTHKO-
BUH CIIiJ TaHAEMIT Ta BUSIBUIO OOMEKEHICTh HAABHUX Me-
xaHi3MiB nepepoOku [21]. s Ykpaian neit ocBix Bax-
nuBuid. Hara cucrema moBuHHA OyTH TOTOBOIO HE JIMIIE
JI0 3BUYAMHOTO IIOJEHHOTO HaBaHTAXKCHHS, a i 0 MiKO-
BUX CIICHApIiB, MOB’SI3aHUX 3 CIIJACMIAMH, HaJA3BHUYAN-
HHMH CUTYyalisiMi 200 BOEHHUMH IOJISIMU.

CyyacHi JOCHI/DKSHHS WLIOAO LHUPKYJISIPHOCTI
JMKapHSAHUX  IUIACTUKOBHX  BIXO/IB  IPOIOHYIOThH
OIIIHIOBATH HE JHIIC caM (akT MepepoOKH, a i TeXHo-
JIOTIYHY 3pUTICTh BIATIOBITHUX CTpATErii, X Oe3meKy, eKo-
HOMIYHY JTOLUTBHICTH 1 MOXKIIMBICTh MacIITaOyBaHHS B
yMmoBax sikapHi [22]. lle Mae mpakTUdHe 3HAYCHHS VIS
YKpaiHu, OCKIJTbKH BITPOBAPKEHHS IEpepoOKH Oe3 HaIex-
HOTO COPTYBaHHS Ta 3HE3apa)K€HHsI MOKE CTBOPHUTH JI0-
JIATKOB1 PU3HMKH, TO/II SIK HAIMIpHA OpI€HTALlisl HA CIIAITIO-
BaHHs 11030aBIIsiE CHCTEMY IOTEHIIWHOI pecypcHOI BU-
ro/iu.

JlocnmipkeHHsT 10JJ0 3MEHIIEeHHS! IUIACTUKY B
ornepaniiHuX MOKa3yTh, 0 HAKOLIBIIHA OTSHIAT Ma-
IOTh HE MOOJMHOKI 3aXO0JH, @ KOMILICKCHI PIIICHHS: Ie-
perisi HaOOpiB  OIHOPA30BHX BHUPOOIB, 3MEHIICHHS
HaJIMIpHOTO TIaKyBaHHS, PO3JUIbHE 30MpaHHS UYUCTHX
TUTACTUKOBHUX KOMIIOHEHTIB 1 3aJydeHHs INEepCOHaly 10
3MiH y IIOJeHHUX nporenypax [23]. JIns ykpaiHChKHX 3a-
KJIaiB OXOPOHM 370pOB’S II¢ O3HAYAE, IO HHUPKYIIPHA
EKOHOMIKa HE MOBUHHA 3BOIUTHCS JIMIIIE 10 IIepeaadi Bij-
XOJIB 30BHIITHHOMY OIEPATOpPy; BOHA IOYMHAETHCS 3
YOPaBITIHCHKUX PillleHb YCepeaArHi JIiKapHi.

VY HayKoBHX IyOJiKaIlisX, MPUCBSYCHUX HUPKY-
JSIPHIA €KOHOMIIll MEIUIHOTO TUIACTHKY, 3a3HAYa€ThCS,
0 OCHOBHUMH Oap’epaMu 3aJIMIIAIOTHCS 3MIlTyBaHHS
BiAXOMIB, IHQEKMIHHI PHU3HKH, pEryJsITOpHa HEBU3HA-
YeHICTb, HeCTa4ya iHPpacTPyKTypH Ta EKOHOMIYHA HEKOH-
KypEHTHICTh BTOPHHHOI CUPOBHHH ITOPiBHSHO 3 NEPBUH-
HUMHU Matepianamu [24]. O1xe, 11 YKpaiHH KIIIOYOBUM
3aBIaHHAM € HE JICKJIApAaTHBHE IPOTOJIOMICHHS MpPiOpH-
TETy NepepoOKH, a CTBOPEHHS yMOB, 3a SKHX Oe3ledyHe
BITHOBJICHHSI MaTepialliB CTaHE PEaJIbHO MOXKIIMBHM JUIS
3aKJaJliB OXOPOHH 37I0POB’A.

[TopiBHSHHS €BpONEHCHKOI Ta yKPaiHCHKOI MOJIe-
JIel 3acBigdye, M0 TOJIOBHA Pi3HUIS IOJIATAE HE JIMIIE Y
3MICTI HOpMAaTUBHUX aKTiB. Y kpaiHax €C OiibIl po3BH-
HEHUMH € MEXaHI3MH EKOHOMIYHOTO CTHMYJIOBAaHHS,
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IHCTUTYLIHHOTO  KOHTpPOJIIO,  NPOCTE)KYBaHHS  Ta
BiJMOBiAJIbHOCTI omepatopiB. B VYkpaini HopmaTuBHa
0asza IIBUJIKO OHOBJIIOETHCS, OJHAK MPAKTUYHA CHCTEMa
BCE I1I€ 3HAYHOIO MIPOIO 3aJICKUTD BiJ] CIIPOMOXKHOCTI KOH-
KPETHOT'O 3aKJIaJly OXOPOHH 3JI0POB’sl OpraHi3yBaTu cop-
TYBaHHS, OIUIATHTH MOCIYTH JIIIEH30BAHOTO OTeparopa i
MIEPEBIPHUTH, IO BiIXOAHU CIIPaBIi OyIH 00poOIeHI HaIeK-
HUM 4rHOM [8, 14, 15].

JIo OCHOBHHX TpOTalIWH IMIUIEMEHTAIlii B
VYkpaiHi  HaJeXaTs: HEJOCTAaTHSI  CTaHIapTU3aLlis
BHYTPIIIHBOTO OONIKYy MEIWYHMX BIIXONIB y 3aKianax
OXOPOHH 3[I0pPOB’s, HEOJAHAKOBA SKICTh IEPBHHHOTO COP-
TyBaHHS, OOMEKeHa KUIBKICTh IOCTYIHHUX TEXHOJIOTiH
00pOOIICHHS B OKPEMHX PErioHaX, HEJOCTATHS IPO30PIiCTh
JISUTBHOCTI OTepaTopiB, clabKi eKOHOMIYHI CTUMYNH 10
MiHIMi3alil Ta mepepoOKu, BiJCYTHICTH CTANOi CHCTEMHU
HaBYaHHS MEPCOHATY Ta HEAOCTATHS yBara JI0 MEANYHUX
BIIXO/IiB, IO YTBOPIOIOTHCS y TMOOYTOBHUX YMOBax, 30-
KpeMa Ticis JOMAIIHhOTO JiKyBaHHS a00 CaMOCTIHHOTO
BHKOPHCTAHHS 1H €KIIHHNX 3ac00iB [2, 8, 15].

[TpakTU9HI HACHIAKKA OUX MTPOTAIUH U CUCTEMH
OXOpOHM 3710poB’st € BiguytHuMH. [lo-mepmie, Hempa-
BWJIBHE COPTYBaHHSA II/ABWILYE BHUTPATH JKAPEHB,
OCKIJIbKU 301MBIICHHST 00CATY BiIXOXIB MOTpeOye Jo-
poxuoi yTumizanii B cratyci HeGe3neunux. [lo-npyre, Bin-
CYTHICTb ITPOCTEXXYBaHHS ITi/IBUIILY€E PU3UK HEJIETaTbHOIO
abo HeHanexxHOro BHAajeHHs. [lo-Tpere, HaaMipHa
OpIEHTALliSl HA OCTAaTOYHE 3HELIKO/KEHHS 3MEHIIIY€E MOXK-
JIMBOCTI JJIsl PeCYpCHOTo BiHOBJEHH:. [lo-yeTBepTe, He-
JOCTaTHE HAaBYAHHS IEPCOHANY IIOCHIIIOE PU3UK TPaB-
MyBaHHS, iHQIKyBaHHS Ta MOPYIICHHS BHYTPIIIHIX IIpO-
uenyp [2, 9, 18].

OxkpeMoi yBaru HoTpeOyIOTh perioHabHI BiIMiH-
HOCTI. Y BEIMKHX MICTaxX 3aKJIaJli OXOPOHHU 3/I0POB’S 3a-
3BHYAil MaroTh Oimpmmmid BHOIp omepaTopiB i1 Kparry
JIOTICTHYHY JTOCTYIHICTh CIIEIia]i30BaHUX MOTY>KHOCTEH.
VY MeHmuMX rpomagax abo BiJAaJI€HUX PErioHaxX BUTPATH
Ha TPaHCHOPTYBaHHS MOXYTh OyTH BUIIUMH, a JIOCTYI IO
CY4YacHHMX TEXHOJIOTiH 00poOsieHHsT — oOMexeHuM. lle
CTBOPIOE PU3UK HEPIBHOMIPHOT IMIIIEMEHTAllii OIHAKOBUX
HOPMAaTHBHMX BHMOT 1 MOTpeOy€e perioHajJbHOrO Iuia-
HyBaHHS IHQPACTPYKTYpH.

3 orany Ha e, pehopMyBaHHS CHCTEMH YIIpaB-
JHHS MEIMYHUMU BiX0aMu B YKpaiHi Ma€ BUXOJUTH 32
MeXi HOPMATHBHOTO OHOBIICHHS. HeoOXimHUMHU € pery-
JSIPHUH ayIUT YTBOPEHHS BIAXOIIB y 3aKJIagax OXOPOHH
3]I0POB’Sl, EJIEKTPOHHA CHUCTEMa MPOCTEXKYBaHHI, Iie-
peBipka (hakTHYHHX MOTYKHOCTEH JTIIEH30BaHMUX OIepa-
TOpIB, OIliIHKA €KOHOMIYHO1 JOLIJHLHOCTI Pi3HUX METOIIB
00poOKM Ta BIPOBAKCHHS HABYANBHUX MHPOTPaM JUId
MEIUYHOTO 1 TEXHIYHOTO MepcoHany. be3 Takux iHCTpY-
MEHTIB HaBiTh JETATHHO C(HOPMYITHOBaHI HOPMH MOXKYTh
3aJIMIIATHCS TIEPEBAXHO (POPMAIEHUMH.

OTxe, pe3yJibTaTH aHalli3y CBiT4aTh, IIO
VYkpaiHa Mae JOCTaTHRO pO3BHHEHE HOpPMATHBHE
MAIPYHTS A Tepexojy 10 Cy4acHOI CHCTEMH yIpaB-
JIHHS MEIUYHMMH BiXOZaMH, OJHAK T'OJIOBHUM BHKIIH-
KOM 3aJIMIIAETHCS iMIuIeMenTanisl. [Tonanpmmii po3BUTOK
Mae OyTH CIIPSIMOBaHHI Ha 3MEHIIIEHHS PO3PHBY MiX BH-
MOTaMH 3aKOHO/IABCTBA 1 OZCHHOIO IIPAKTUKOIO 3aKJIaJliB
OXOPOHH 3/I0POB’sl, TTOCHJICHHSI KOHTPOJIIO Ta OCTYIOBHIA
Tepexil Bil MOJENi BUAAJICHHS A0 MOJEI 3amo0iraHHs,
6e3nedHo1 00pOOKH 1 pecypCHOTO BiTHOBJICHHS.
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BucnoBku. [IpoBenenuii aHaii3 CBiAYMTH, IO
VYkpaina 3aiicCHIIa CYTTEBI KPOKH Y TapMOHi3auii Hopma-
THUBHO-IIPABOBOT'O PETYJIIOBAHHS YIPaBIiHHS MEANYHUMU
Bigxomamu 3 miaxomamu €Bpomneticekoro Corosy. [Mpwii-
HATTS 3akoHy Ykpainu «IIpo ympaBimiHHS Bigxoxamm,
HarmionansHoro 1uraHy ympaBmiHHS Biaxomamu mo 2033
POKy Ta HOBHUX Jlep)KaBHHX CaHITApHUX HOPM 1 MPaBUI
CTBOPHJIO Cy4acHYy IIPaBOBY OCHOBY IUis pedopMyBaHHS
miei chepu.

BonHoYac 0CHOBHOIO NPOOIEMOIO 3aIHIIAETHCS
HE BIICYTHICTh HOPMATHBHOTO DETYJIIOBaHHS, a HEIO-
CTaTHA e(QEeKTUBHICTh WOro MpakTW4HOI pearnizamii. Ha
BiaMiHy Bia nepxaB €C i3 pO3BUHCHINIMMU MEXaHI3MaMu
KOHTPOJIIO, IHPPACTPYKTYPOIO Ta €KOHOMIYHUMH CTHMY-
JlaMu, yKpaiHChbKa CHCTeMa BCeE Ie IEePEBAKHO OPIEHTO-
BaHa Ha 30MpaHHs, Nlepeiady Ta 3HEUIKOKEHHS BiZIXO/IiB,
TOJI SIK 3a100IraHHs X yTBOPEHHIO, SKICHE COPTYBaHHS 1
pecypcHe BiJHOBJICHHS MOTPEOYIOTh OCHUIICHHSL.

KimtouoBumu Gap’epaMu 3aITHIIAIOTECS (parMeH-
TapHICTh KOHTPOJIFO, HEIOCTATHS IPO30PICTh PHHKY
yTHIIi3a1lii, HepiBHOMIpHUN PO3BHTOK iH(QPACTPYKTYypH,
oOMe)keHI €KOHOMIUHI CTHMYIH IJs IepepoOKH Ta IIo-
BUIbHE BIPOBA/KCHHS NPUHLMIIB LUPKYJISAPHOI KO-
HOMIKH B 3aKJIaJlaX OXOPOHH 3I0POB’s.

[IpiopuTeTHUMH HampsMamMy PO3BHUTKY € IOCH-
JICHHSI JIeP)KaBHOTO HarJsily, IIJBHIICHHS BUMOT JIO
JIIIEH30BaHUX ONEPATOPiB, PO30YI0Ba MOTYKHOCTEH IS
3HE3apakCHHs i TMepepoOKM MEIMYHHUX BiIXOJiB, HUQ-
poBizalis 00Ky Ta IPOCTEXYBaHHsS, HaBYAHHS IEPCO-
HaIly, ayJUT TOTOKIB BIIXOMIB i MOCTYIIOBHIA HepeXif 0
MoJIelTi MiHiMi3amii Ta peCypcHOTO BiTHOBJICHHS.

[lpakTHyHE 3HAYCHHS OTPUMAHHX PE3YJIBTATIB
THOJISITA€ B TOMY, 1110 BIOCKOHAJICHHS CHCTEMH yIIPaBIiHHS
MEJUYHUMH BiIXOJaMU Ma€ PO3IJIAAATHCS SK CKIAJ0Ba
0e3neKku CHCTEMH OXOPOHHU 3[I0POB’s, a He JIHIIE K KO-
JoriyHe abo aMiHICTPAaTUBHE MUTAHHSI.

IlepcneKTHBU MOJAJNBIINX TOCTiZKEHb TIOJIS-
raloTh B OLIHII €(EKTUBHOCTI BIPOBA/PKEHUX HOPMATHB-
HUX 3MiH y IPaKTHIII 3aKJIa/IiB OXOPOHH 3/I0POB’ s, aHaITi31
C€KOHOMIYHHUX MEXaHI3MIB CTHUMYJIIOBaHHS MEPEPOOKH
MEIUYHHUX BiJXOJIB Ta PO3pOOJIECHHI MPAKTHYHUX PEKO-
MEHIAIl MO0 MiJBUIIEHHS IPO30POCTi, IIPOCTe-
JKYBaHHA W pe3yJbTATHBHOCTI HALiOHAJBHOI CHCTEMH
YIPaBJIiHHSA MEIUYHUMH BiXOJIaMH.

KondguikT inTepeciB: BiacyTHiii.

3asiBa mpo poctrymHicTs maHux: /JlaHi, mo
HIATBEP/KYIOTh PE3YJIBTATH 1IbOTO JOCII/KEHHS, HE 3a-
CTOCOBYBAJIUCS.
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Abstract. Waste generated in medical facilities
poses chemical, toxic, carcinogenic, mutagenic, and radi-
ation risks to the human body, alongside the risks of injury
and infection. The microbial load in medical waste is one
thousand times higher than in municipal solid waste. Ra-
tional and safe management of medical waste is one of the
most pressing challenges in healthcare, as it directly im-
pacts infection control and public health protection. An in-
creasing number of countries worldwide are legislating
medical waste management. By 2035, the volume of med-
ical waste in Ukraine is expected to reach 141,000 tons,
including 35,000 tons of epidemiologically infectious
waste. Therefore, it is critically important to ensure suffi-
cient capacities for its safe treatment. An analysis of the
regulatory framework allows for the identification of ex-
isting differences in the medical waste management sys-
tems of Ukraine and the EU member states, as leading Eu-
ropean countries have already established frameworks that
Ukraine has only recently begun to implement.

This review provides a comparative analysis of
the regulatory framework for medical waste management
in Ukraine and the European Union countries, while sub-
stantiating priority measures for reforming the national
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management system in accordance with European epide-
miological safety practices. Based on theoretical, analyti-
cal, and comparative methods, the paper reviews current
scientific publications and examines relevant regulatory
and legal documents of Ukraine, the European Union, and
individual member states in the field of medical waste
management.

The current state of medical waste management
in Ukraine and the European Union, as well as the hazard-
ous potential of this waste type for public health, was con-
sidered. The review assesses the legislative regulation of
medical waste management in EU countries and the regu-
latory documents of Ukraine. It was established that the
current state of legal support for waste management in
Ukraine is hindered by a lack of efficient control and su-
pervision over waste management entities and insufficient
funding for relevant programs. The expediency of intro-
ducing amendments to the regulatory framework has been
substantiated, particularly regarding the strengthening of
state control over the activities of business entities and the
implementation of European waste accounting standards.
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As a modern state governed by the rule of law,
Ukraine has prioritized the development of medical waste
management by aligning its legislation with the experience
of EU member states. Given that the volume of hazardous
waste continues to increase while comprehensive statisti-
cal records remain absent, the application of European law
and best practices will facilitate the successful implemen-
tation of medical waste management programs. To achieve
full alignment with EU standards, Ukraine must not only
adopt relevant laws but also ensure their effective enforce-
ment, develop modern infrastructure, and strengthen con-
trol in the field of medical waste management. The ulti-
mate goal should be the creation of a comprehensive and
sustainable management system that meets the best inter-
national practices and ensures the protection of human
health and the environment.

Keywords: public health, risks, medical waste,
medical waste management, recycling, regulatory docu-
ments.
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Pe3iome. Y cTaTTi IpenCcTaBIeHO CHCTEMATU30BaHUH OTIIA CYYaCHUX JaHHX [IOJO0 TMraHTCHKUX 0araTosaepHIX
kiituH (I'BK) sk 3Ha9ymII0T0 MOp(OIIOTIYHOTO (PEHOMEHY B ATOJIOTIT IFOAWHU. BUCBITIICHO iX MATOTeHETHYHY Ta JiarHO-
CTUYHY POJIb Y KOHTEKCTI XPOHIYHOIO 3allajieHHs, TPaHyIbOMaTO3HHUX Peakiiid, HEeOIUIAaCTHYHHX 1 Bipyc-acouifioBaHUX
MPOLIECIB.

AxTyanpHICTh pOoOOTH 3yMOBIIEHa HeoOXinHicTio kopekTHOi iHTepnperauii 'BK y cBitii ix mopdomnorignol
MOIOHOCTI TIPH 3aaJbHKUX, PCAKTUBHUX, HEOTUIACTHYHHX Ta BIpyC-acOI[IOBAaHHX MPOIecax.

Mera poboTH — cuCTeMaTH3yBaTH JIiTepaTypHi AaHi moao Mopdorenesy, MOp(HOIOTiYHUX THUITIB 1 NPUHIIUIIIB
niarnoctuunoi inteprnperanii [BK. TIpoBeaeHo anani3 my6uikariii i3 6a3 PubMed, Scopus, Web of Science ta Google
Scholar 3 akienToM Ha MOP(OIIOTivHI, TATOTCHETHYHI Ta KIIIHIKO-1arHOCTHYHI acniekT. [lokaszaHo, 1o GopMyBaHHS
I'BK pearizyeTbcs JBOMa OCHOBHIMH MEXaHI3MaMH: CHHIUTIAEHUM (3TUTTS MakpodariB) Ta MOJIIKapionUTapHAM (T10-
pYUICHHS NUTOKiHE3Y). OMMcaHo KIF0Y0Bi MOP(OIIOTIUHI BapiaHTH — KIITHHU TUITY JIaHTXaHCa, KIITHHH CTOPOHHBOTO
Tina, kiiTuHU TyTOHA, a TAKOXK 1X 3B’SI30K 13 TKAHUHHUM CKJIQJIOM 1 XapaKTepoM IaTOJIOT YHOT0 YHHHUKA. OKpeMy yBary
TPUAiICHO MOP(HOJIOTIYHNM TTacTKaM, 30kpeMa audepermiamii peaktuBaux [ bK i3 myximmHHEIMEI OaraTosiepHUMH KITITH-
HaMH, BIpyCHIMHU CHMIDTACTAMH Ta (Pi310J0TIYHIMH OaraTosACpHUMH KITiITHHAMH.

Harouormreno, mo HasHicTh 'BK He Mae caMOCTIHHOTO AiarHOCTUYHOrO 3HAYEHHS 1 MOTpeOye KOMILIEKCHOT
OLIIHKH 3 ypaxyBaHHSIM apXiTEeKTOHIKH ypaKeHHs1, KIIITHHHOTO CKJIay, siAepHOi aTuIil Ta nponi)epaTuBHOT aKTUBHOCTI.
Cucremaru3oBaHuii MOP(OIJIOTTYHUN MiJIXi]] CIIPUSIE MiIBUIIEHHIO TOYHOCTI MATOMOP()OIIOTiYHOT NIarHOCTHKU Ta 3MEH-
HICHHIO PU3UKY IHTEpIIpeTaliiHUX NOMIIOK. Takuii MmiIXi TaKoXkK JTO3BOJISIE Kpallle 3p03yMiTH MeXaHi3MU (hOpMyBaHHS
KJIITUHHOT BIAINOBIZI TKAHWUH TPH PI3HUX MATOJIOTIYHMX Mpolecax 1 MiABUILYE iHPOPMATHBHICTE MOPQOIOriyHOTO

aHasizy.

KoarouoBi ciioBa: rirantcbki 6aratosiepHi KJIiTHHH, Mop¢oreHe3, MopQoIioriuHi T, JudepeHiiiia niario-

CTHKa, TATOMOPQOIIOTIs.

Beryn. Y cywacHiit nmarosnorii nemani Oinbmoro
3HA4YeHHs HaOyBae iHTeprpeTariss MOP(OJIOTIYHHX Map-
KepiB AK BiJOOpakeHHS KIITHHHUX, IMyHOJOTiYHHX Ta
MOJIEKYJISIPHIX MEXaHi3MiB 3aXBOpIoBaHb. [lonpu akTus-
HUH PO3BHTOK MOJIEKYJSIPHO-TEHETUUHMX Ta IMy-
HOTICTOXIMIYHUX METOJIB JOCIIKEHHs, caMe TiCTOMOP-
(dhomoriuHnit aHai3 3aaUIIa€ThHC 0A30BUM 1 HE3aMIHHUM
€TaroM MEepBUHHOI MIarHOCTUYHOI OIIHKHM TKaHWH, 0CO0-
JMBO TMPH XPOHIYHHUX 3aMajbHUX 1 TPaHYJIbOMAaTO3HUX
npouecax [1]. Mopdororidai o3HaKH, BUSBIIECHI IIPH CBIT-
JIOBi#l MiKpockorii, He JnIie 3a0e3MnedyroTh HO30JIOTIUHY
opieHTario, ane i BioOpaxaloTh XapakTep i TPUBAIICTb
IMYHHO{ BiJIITOBi/li, B3AEMOJIIO KJIITHH Ta JTUHAMIKY TaTO-
JIOTIYHOTO TPOIIECy.

Cepen Mopdororigaux (eHOMEHIB, MO0 MaTh
0COOJIMBY JiarHOCTUYHY Ta TMATOTEHETHUYHY IIiHHICTb,
MPOBiTHE MiCIle IMOCiIal0Th TIraHTChKI OaratosaepHi
knituan (ITBK). Ix BusiBneHHs y TkanuHHMX GiomraTax
ACOIIIOETHCA 13 XPOHIYHOIO IMYHHOIO aKTHBALIIET0, TIEPCH-
CTEHIII€I0 YIIKO/KYBaIbHOTO YHHHHKA Ta PO3BUTKOM Ipa-
HYJIbOMaTO3HOTO 200 peakTWBHOTO 3amayeHHs [2, 3]. ¥V
cyuacHux ormsanax I'BK posrasnarotsess He nuie sk
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Mop(hoIOTiYHII MapKep, alle i K aKTUBHUH KIITHHHUA
KOMITOHEHT, 3aly4eHHH JI0 PETryIsil JJOKaIbHOT TKaHWH-
HOI BiAIIOBIII.

lranTceki OaraTosAepHi KIITHHH € CHemiai3o-
BaHUM KJIITUHHHUM (SHOMEHOM, 110 (OPMYETHCS TMepe-
B&)KHO LUISIXOM 3JIMTTS KJIITHH MakpogarajibHOTo psiy
a00 BHACJIJIOK TIOPYIIEHHS UTOKIHE3Y 3 HAKOTTMYEHHSIM
KUTBKOX siiep y CHibHIA muromnasmi [4, 5]. bigpmricts
I'BK noxoaste i3 MOHOIIUTapHO-MaKpodaraabHOi JiHii Ta
peai3yloTh cBoi QYHKIIIT B MeXax KIIITHHHO-OIIOCEPEIKO-
BaHO{ IMYHHOI BiamoBii [6]. ix mosiBa BimoOpaxkae amarn-
THUBHY PEaKIil0 TKAHWH Ha TPHUBAIY MPUCYTHICTH iH(EK-
LIHOTO areHTa, CTOPOHHBOIO MaTepiany abo eHIOreH-
HOTO aHTUTEHY, 10 HEe MO)Xe OyTH eNiMiHOBaHWI CTaH-
JApTHUMH MexaHi3mamu Qaromnurosy [7].

CydJacHi eKCHepMMeHTanbHI Ta KIHIYHI [0-
CITi/PKEHHS cBiquaTh, mo (popmyBannsa ['BK € aktuBHIM,
perynsoBaHUM i OaratoctyneHeBuM mponecoM [3]. Bono
peaizy€eThCs 3a y4acTIO IUTOKiHIB, 30kpeMa IL-4 Ta IL-
13, MeMOpaHHHUX PELenTopiB, MOJIEKYJ KIITHHHOI aare3ii
Ta CyIPOBOKY€ETHCS MEpeOyJOBOIO IUTOCKETIETY MaKpo-
¢aris [8, 9]. [TokazaHo, 110 MEXaHI3MU MaKPO(aralIbHOTO
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37MTTS. MAlOTh CHUIBHI pHCH i3 (arouuTo3oM i acomiio-
BaHi i3 3aJy4eHHSM EHJOIUIA3MaTUYHOIO PETHKYIIyMY.
Bonnouac ¢enorun I'BK € rereporeHHMM i 3HaYHOIO
MIpOO0 BU3HAYA€EThCS TKAHUHHUM CKJIaJI0M, JIOKaJli3alli€lo
Ta XapakTepoM narojoriysoro npouecy [10].

KnacnmyHo riranTchki OaraTosmepHi KIITHHA
PO3TINAIOTECA SIK OAWH 13 KIIFOYOBUX MOP(OIOTIIHHX
KOMIIOHEHTIB T'paHyJIbOMaTo3HOro 3ananeHHs [1]. Boru €
XapaKTepHOI0 TiCTOJIOTIYHOIO O3HAKOK TYOEpKyJIho3y,
capkoino3y, TpuOKOBHX iH(EKIil, a TaKoX peaxIiii Ha
ctoponHe Tiyo [10, 11]. ¥V Bumagkax iMruranTamii 6ioma-
tepianiB 'bK OepyTb yuacts y ¢opmyBanHi (hiOpo3HOT
KaICyJIi, peMOJICITIOBaHH] TKaHWH Ta PeryJIsiii JOKaJIbHOT
3anajgbHO1 BiIOBII.

OcTaHHI pOKH 3HAYHO PO3IIUPWIIN YSIBIICHHS PO
¢ynkuionansay posis ['BK y maronorii moannu. Iloka-
3aHO, 110 BOHM MOXYTH BIUIMBATH Ha NPOLECH TKaHWH-
HOTO pEMOJIeIIOBaHHA, (iOpOreHe3y Ta B3aEMOMII0 3
KIIITHHAMH CTPOMH, a TaK0X OpaTH y4acTh y popMyBaHHI
MaTOJIOTIYHOTO BOTHHUINA IPH XPOHIYHHMX 3alanbHUX 1
myxJmHOMoMiOHNX mporecax [10, 12]. V mepmaTomaro-
yorii Mopdororiuai Ta perorunosi ocodmmBocti ['BK y
CKJIaJi TPaHyJIbOM PO3TIIAAAIOTHCS SK MOTEHIIIHI Map-
KepHU MaTOreHeTUYHHUX BiAMIHHOCTEH MiXK PI3HMMH HO30-
norismu [1, 13, 14].

BonHouac, He3Bakalo4M Ha 3HA4YHY KUIBKICTb
nyOnikanid, y KIHIYHIA 1 MopQooriuHiil npakTHil
30epiraeTbcsi NoTpeda B CHUCTEMAaTH30BAHOMY Yy3aralib-
HEHHI1 MOP(OJIOTIYHHX THIIIB TIrAHTCHKUX OaraTosAepHUX
KIIITHH, MeXaHi3MiB iX (hopMyBaHHS Ta IPUHIMIIB IUpe-
PEHIIWHOI JIarHOCTUKHY NAaTOJIOTIYHMX IMPOIECiB 3a IX Ha-
sBHOCTI. OCOOJIMBO akTyalsHUM € po3mexxyBanHs [ BK 3a-
MaJbHOTO, PEAKTUBHOTO Ta HEOIUIACTUYHOT'O TEHE3Y.

MeTta pocaigaeHHs1 — y3araJbHUTH Ta CHCTeMa-
TU3yBAaTH CYYacHi JIiTepaTypHi AaHi mo10 MoporeHesy,
MOP(OJIOTIYHUX THIIB 1 JIarHOCTHYHOTO 3HAYCHHS
riraHTChKHUX 0araTosACPHUX KJIITHH Y MATOJOTIT JIFOIUHH
3 aKIEHTOM Ha NPHHIMIU Ju]epeHiiHoi AiarHOCTHKA
MATOJIOTIYHHX MPOIIECIB.

O06’ext i Meroau mocaimkenns. s migro-
TOBKHM OTJISIIOBOT CTAaTTi MPOAHAIi30BaHO Cy4acHi HAyKOBI
myOuikanii, mpucBsYeHi Mopdorenesy, MopQpOIOTIIHIM
THUIIaM Ta JIarHOCTHYHOMY 3HA4YEHHIO TraHTChKHX Oara-
TOSIIEPHUX KIITHH y maTtojorii moanHau. [lomyk mitepa-
TYPHHX JDKEpell 3[IMCHIOBalIM B €JIEKTPOHHUX 0a3ax na-
mux PubMed, Scopus, Web of Science Ta Google Scholar.

Jlo anamizy BKIOYanu myOuikanii aHriiicbKor
MOBOIO, II0 MICTHJIM MOPQOJIOTIYHIHA OMHUC TiraHTCHKUX
OaraTosiepHHUX KIIITHH, JaHI MIOA0 MAaTOTCHETHYHUX Me-
XaHI3MIB iX yTBOPEHHS Ta KJIiHIKO-IIarHOCTHYHOTO 3Ha-
yeHHs. OCHOBY BHOIpKM CKJIaJd Cy4YacHi OTJISOM Ta
OpHUTiHAIBHI AoCHipKeHHS 3a mepiong 2015-2026 poxkis,
TOJl SIK paHHI MyOJikauii ciayryBamu 0a30r0 Uil OIHCY
¢ynnamenransaux xapaktepuctuk ['BK. Kpurepisimn
BUKJIFOUCHHS CTaJId ITyOJiKamii 3 HeZocTaTHIM Mopdo-
JIOTIYHMM OIIMCOM KJITHH, poOoTH 0e3 wiTkoi Bepudikamii
KIITHHHOTO TTOXOJ/DKCHHS, IyOJbOBaHI ITOBIIOMIICHHS,
Te3H 0€3 MOBHOTO TEKCTY, a TAKOX JKepesia 3 00MeXeHOI0
HAyKOBOIO JJOCTOBIpHICTIO. JlOCITiIPKEHHS HEOTUTACTUIHHX
a60 MommIoiAHNX (HOPM SIK OKpEeMHX 00’ €KTIB HE PO3TIIA-
JIAITKCSl, TPOTE BUKOPUCTOBYBATUCS SIK OPIBHSUTbHUN Ma-
Tepian ming dac audepenninoro ananmizy I'BK makpo-
(haraJIbHOTO TTOXOKSHHS.

Pe3yabTaTi focaigKeHHs Ta IX 00roBOpeHHs.
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Mopdorene3 riraHTcbKuX OaraTosiiepHUX
kJiTuH. ['BK GpopMyroThest SIK BiANOBIAh TKAHMH Ha TPU-
BaIMi, NEPCUCTYIOUMH NATOJOTIYHUI CTHMYJ, IO HE
MOXe OyTH eJIiIMIHOBaHWI CTaHIAPTHUMH MEXaHi3MaMu
KIITHHHOTO iMyHiTeTy. IX mosiBa BimoGpaxae ocobmuBHii
aJIanTHBHUN IUIIX MakpogaraibHOI BIAIOBIL, CIIpsIMOBa-
HUH Ha JIOKaJi3allilo, 130JAIiI0 a00 CTPYKTypHY mepedy-
JIOBY MATOJIOTIYHOTO BOTHMINA. Y CYYaCHHX YSBICHHSIX
I'BK po3risinatoTsest He JHmie SK MOPQOIOTIIHIA MapKep
XpOHIYHOTO TIpOIeCy, a fAK (YHKIIOHANBHO AaKTHBHI
KITHHA, 3alydeHi IO IMyHHOI perysmdii, peMomeiro-
BaHHS TKaHUH Ta (JOpMyBaHH: rpaHyyisom [7, 15].

HesBaxkaroun Ha ()EeHOTUNOBY NOMAIOHICTH, Me-
xaHi3mu ¢opmyBanHs ['BK € rereporenHuMu. Ysaraib-
HEHO BHUAUIAIOTH JIBa MPHHIMIIOBO Pi3HI IUISXHU iX yTBO-
PEHHSL — 3JIUTTS MOHOHYKJICAPHHUX KJIITHH (CHHIMTIialb-
HUH MeXaHi3M) Ta MOPYLICHHs KJIITHHHOTO LUKy 3 Bil-
CYTHICTIO IUTOKiHE3Y (MOTIKapiONMUTapHUI MEXaHi3M).

Po3MexyBaHHS IMX MEXaHI3MIB Ma€ BaXIIMBE
JIarHOCTUYHE 3HAYCHHS, OCKUIBKU TICHO TOB’S3aHE 3 TH-
oM TaToJorigyHoro mpouecy [10, 16, 17].

CHHIUTIaTPHAN MEXaHI3M € HaHOUTBII IoIupe-
HuUM 1wraxoM ¢opmysarHs ['BK i peanmizyeTbes mosxom
AKTHBHOT'O 3JIMTTS KUIbKOX MOHOHYKJICQPHHUX KIIITHH, Iie-
peBakHo Makpodaris. Lleit mporiec BigOyBaeThCsI B yMO-
Bax TPHUBAJIOI aKTHBAIl BPOKEHOI'0 IMYHITETY Ta CYNpo-
BOJDKY€THCSl 3MiHAMHU KCIIpecii MeMOpaHHHX PeLeNTOpiB,
MOJICKYJT KIIITHHHOT ajre3ii Ta IUTOCKEJIETHOI mepely-
noBu [7]. Cunnutianbhi ['BK € xapakTepHUM KOMIIOHEH-
TOM T'PaHyJIbOMATO3HOTO 3allaJICHHS, PEaKIil Ha CTOPOHHI
Tia, XpPOHIYHUX IHQEKIIIHHUX TPOIECiB i3 MEPCUCTEH-
mi€ro aHTUreHy. MopQooriyHo Taki KIITHHA 3a3BHYAi
MAalOTh BEJIHMKY 00’€MHY IIMTOIUIa3My Ta MHOKHHHI si1pa,
SIKI 9aCTO PO3TANIOBYIOTHCS NepU(epiiiHO abo y BUIIIAIL
kimprg. Came et tun ['BK HaltuacTime omucyetbes y
KIIaCUYHMX T'PaHyJIbOMax i B peakiisx Ha OioMarepiajiw,
J¢ 3IUTTA Makpo(dariB po3ISTAETHCSA K aanTHBHA
BIJITIOBIZIb HA HEMOJXKJIMBICTh MOBHOI[IHHOTO (harouro3y
BEJIMKOPO3MIpHOTO ab0 iHepTHOTO cyOcTpaty [18].

CyuacHi JI0CIIJDKEHHS MIKPECITIO0Th, 110 CHH-
nuTiabHUH MOpP(OTreHe3 € aKTHBHO PEryJIbOBaHHM IpO-
1IECOM, a He ITACBHUM HACJIIKOM 3alaJieHHs, i 3aJIS)KUTh
BiJ] JIOKQJIBHOT'O MiKpOCEPEJOBHIIA, THUITY CTUMYJTY Ta TPH-
BaJIOCTi IMyHHOT BimoBii [7].

[omnikapionurapauii  MexaHi3M  (QopMyBaHHS
I'BK noB’s3anHwmii i3 6araropa3oBUMH MOJLUIAMU sapa 0e3
NOAAJBUIOTO IUTOKIHE3Yy, IO MPU3BOJIUTH JIO HAKOIH-
YeHHSI KUTBKOX si/iep B OJIHiM KimiTuHi. Ha BigMiHy BiJl cCHH-
LUTIANBEHOTO THITY, e IUIIX He nepe10avae 3IuTTs OKpe-
MHUX KIITHH 1 BimoOpakae BHYTPIIIHBOKIITHHHI THOpY-
IICHHS Peryislii KITHHHOTO NHKIYy. Takuit MexaHi3Mm
YacTilIe CIOCTEPIraeThCs y MyXJIMHHUX MpoIecax, MpH
BipyC-iH/[yKOBaHHMX KJIITHHHUX 3MiHaX, Y BHIAJIKaX TsK-
KHX JIeTeHEepaTHBHUX 400 IIMTONATHYHUX ypaXxeHb. Mop-
¢onoriuno mnomnikapiountapui ['BK xapakrepusyrorbes
BapiabeNbHOI0 KUIBKICTIO siJep, SKI MOXXYThb MaTH pi3HI
po3MipH, GopMy Ta XaOTHYHE pPO3TAallyBaHHSI B IUTO-
mra3mi. [TogiOHI 0COOIUBOCTI PO3TISIIAIOTHCS SIK TPOSB
KIITHHHOI HECTAaOlTbHOCTI Ta MOPYMICHHA KOHTPOJIBHUX
TOYOK MiTo3y [19-22].

Y AiarHOCTHYHIN NpaxkTHIl BaXJIUBO Bpaxo-
ByBaTH, 10 mostikapionurapuuii Tun I'BK MeHm cnenm-
(bivHUE U1 TPaHYJIOMATO3HOTO 3armajeHHs 1 moTpedye
peTenbHOl Kopensmii 3 KJIIHIYHUMH Ta TiCTOJIOTiYHUMHU
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JAaHUMH JUIS BHUKJIIOYCHHS HEOIUIACTHYHOIrOo abo Bipyc-
HOT'O TeHE3y.

Mopdonoriuai THnM riraHTcbKUX Oararto-
SIIePHUX KJIITHH.

I'BK neMOHCTPYIOTH BUpaxeHy MOpOnoriuny
BapiaGenbHiCcTh. IX MiKpocKomiuHi 0COGIMBOCTI 3yMOB-
JIeHI XapaKTepOM HaTOJIOTITHOTO MIPOIECY, CTAIIEI0 3ama-
JICHHS Ta CTIenn(iKO0 TKAHUHHOI OpraHi3amii. Y IpakTHmi
MATOJIOTIYHOI aHATOMIl BHIUIAIOTH KiIbKa YMOBHHX MOp-
tomoriuamx tumniB I'BK, mo maroTs miarHocTHdHE 3HA-
YEHHS Ta MOJETIYIOTh 1HTepnpeTau1}0 TiCTOJIOTIYHMX
npenapaTlB a caMe TiraHTCchKi KIiTHHM TUIy JlaHrxaHca,
TiraHTCHhKI KIITHHH CTOPOHHBOTO Tijla, KCAHTOMATO3Hi Ta
MIHKCTI TIraHTCHKI KIITHHH.

lranTcpki kniTuHM THIy JlaHrXaHca Xxapakrepu-
3YIOTBCS BIIOPSIKOBAHUM PO3TALITyBaHHSIM SJep 110 MepH-
(depii KIITHHM y BUDISLOI MiAKoBH abo kutbls. Llurto-
TUTa3Ma 3a3BU4ail moMipHO e03uHO(]ITBEHA, OJHOPITHA, 0e3
BUPA)XEHHUX BaKyoJb a00 BKIIoueHb. [lepudepiitae posra-
IIyBaHH si7iep € MOP(OIOTIYHOIO0 03HAKOIO, e He abco-
JFOTHUM KPHUTEPIEM — y MEXKaxX OJHOTO MPEmnapaTy MOXyTh
cnoctepirarucs nepexigai ¢opmu. Leit Mmopdomoriaamii
BapiaHT HaH4YacTille acOLIIOETHCS 3 TPAHYIbOMATO3HHM
3amajeHHsAM, 30KpeMa MpH TyOepKyibo3i, capKoino3i Ta
IHIIMX XpOHIYHUX criermpivanX iHdekuisax [17, 23, 24].

CyuacHi iMyHOMOPGOJIOTIUHI TOCTIKSHHS 0~
Ka3yIOTh, 110 TI0sBa KIiTHH JlaHrxaHca Biu06pa>1<ae K0Op-
JMHOBaHY KJIITHHHO-OTIOCEPEIKOBaHY IMyHHY BiATIOBI/Ib 3
yuactio CD4* T-nimpouurtiB Ta MakpodariB, sKi
B32€EMOJIIOTh Y MEXKaxX TI'paHyJbOMAaTO3HOTO 3allaJeHHS.
Taki KITITHHY BUKOHYIOTH HE JIMIIE CTPYKTYpHY, ajie i pe-
TYIATOpHY (PYHKIIIO, MiITPUMYIOUH XPOHIYHE 3aIaICHHS
Ta CTaOUTBHICTH rpaHymsoMHu [24]. KpiM KiracuuHuX Me-
XaHi3MIB akTHBalii Makpodaris, 0yJ0 MOKa3aHo, IO iH-
nykmis (opMyBaHHS KITITHH JIaHTXaHCa BKIFOYA€E iMyHO-
MO/IYJIIOI0YI HIJISIXH, 30KpeMa Aito |L-15, skuii cTumystroe
ix mosiBy y B3aemonii i3 T-kiitmHamu Ta cuHte3 IFN-y
[25]. Knitunu Jlanrxanca BifirpatoTb akTUBHY pPOJIb Yy
MICIIEBI¥ IMYHHIH BiIMOBIII 3aBASKH CEKpeIlii XEMOKIHIB
CXCL1 ta CXCL2 y BinnoBiap Ha MikoOakTepiajabHy iH-
(hexiro [26].

lra"Tceki KITHHA CTOPOHHBOTO TiJIa Bipi3HA-
I0TBCS Bi KiIiTHH JIaHTXaHCa XaOTHYHUM, HEPiBHOMIPHUM
PO3TalIyBaHHAM SIep Y IUTOIIa3Mi. Sapa MoXyTs OyTH
pO3MillleHiI TeHTpaidbHO abo audy3HO, Oe3 diTKoi op-
ranizamii. [{uTorrasma gacto 06’eMHa, MOXKe MICTHTH (a-
TOIUTOBAHHI MaTepiai ab0 OITUYHO MPO30PI BKIFOUCHHS.
He#t Tun I'BK dhopmyeTses y BiAmoBiap Ha BEHKi, HEPO3-
YHHHI 200 1HEPTHI YacTKH, AKi HE MOXYTh OyTH eJiMiHO-
BaHi M0OIMHOKUMHU Makpodaramu. X BUSABIAIOTH IpH pe-
aKIIisIX Ha CTOPOHHI Tijla, IMIUIAHTATH, IIOBHUIA MaTepial,
KpucTaniudi abo MiHepasbHi Bigkmagenss [27-29].

VY neBHHMX NATOJIOTIYHHMX yMOBax OaraTosjepHi
KIITHHM HaOyBalOTh BHPAKEHUX JIMIJHAX BKIIOYEHb Y
IIUTOILIA3MI, 110 HaJa€ i XapaKTepHOro MiHUCTOTO BH-
msiny. Jlo Takux MOpQOIJIOTIYHMX BapiaHTIB HaJleKaTh
kniTiHM TyToHa, sIKi pO3IIISAAIOTH SK KCAaHTOMATO3HHMN
TUII OaraTosiepHUX KIITHH. BOHM XapakTepu3yloTbcs
HEHTPAJBHIM KUTBIIETIOIOHUM PO3TAITyBaHHSM S/IED, IO
OTOUYYIOTh HEBEJIHKY AUITHKY TOMOTEHHOI €03MHODITBHOT
IIUTOIUIa3MH, TOJII SIK Mepu(eprudHa YaCTHHA KITITHHA Ma€
MHACTUH a00 BaKyoOJi30BaHWH BWIJISA BHACHIIOK HAaKO-
MUIeHHS JinigiB. @opMyBaHHS TaKUX KJIITHH OB’ s3aHE 3
aKTHUBHUM (DaromuTo3oM JiMiTOBMICHUX CTPYKTYp Ta
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JOKJIBHUMHU HOPYIIEHHSIMH JIIIJHOTO MeTaboii3My B
yMoBax XpoHiuHoro 3anaieHHs. Kiituaum Tyrona Haii-
YacTillle CIIoCTePIraloThesl P KCAHTOMATO3HHX 1 KCaHTO-
IpaHyJIbOMaTO3HUX Mpolecax MIKIpH Ta M SKUX TKaHHH
[30, 31].

Bopnouac cmin nmudepeHtiroBaTd KITHHA Ty-
ToHa Bin minucTHX Makpodaris (foam cells), sxi dpopmy-
IOTBCA TIEPEBAXKHO B YMOBax aTepOCKIEPOTHIHOTO
YIIKO/DKCHHS Ta XapaKTePH3YIOTHCS BHYTPIIIHBOLUTO-
IUTa3MaTHYHUM HAKOIWYEHHAM HimigiB 0e3 000B’sI3Ko-
BOTO (hOpMYBaHHS BIOPSAKOBAHOI SIIEPHOT apXiTEKTOHIKH
[32, 33].

OxpeMo onucaHi baraTosiiepHi KINITHHH KUPOBOT
TKaHWHH, 010 OEpyTh y4acTh y Jierpaaalii aqurnonnTisB Ta
MaloTh CIeliajii3oBaHy MeTa0oniyHy (YHKIII0; BOHH
MopdooriduHo MOXyTh HaragyBatu niHucti ['BK, ognak
BIJIPI3HSIOTHCSl TKAHWHHUM KOHTEKCTOM 1 (pyHKIiOHAIIb-
HOIO CIIPSIMOBaHicTIO [34].

TakyuM dYHMHOM, KCAaHTOMATO3HI Ta IIHHCTI
BapiaHTH 0araTosIEpPHAX KIIITHH MOTPEOYIOTH 00epeKHOL
iHTEpIIpeTanii 3 ypaxyBaHHAIM TKaHHHHOTO KOHTEKCTY,
METa0OJIIYHUX YMOB Ta XapaKTepy 3alalbHOTO MPOIIECY.

Mopdoaoriuni nactku. HassHicTs 6ararosmep-
HHX KJIITHH Yy TICTOJIOTIYHOMY IIperiapaTti He 3aBXIH CBij-
YuTh TpO (OPMYBaHHsS TIraHTCHKUX OaraTosAEpHUX
wiitud (I'BK) y kinacuunomy maromopgoioriyaomy po-
3yMiHHI. Y HHM30I NaToJOTiYHUX 1 (i3i0JOTriYHUX CTaHIB
CIIOCTEPIraloThes KIITHHHI YTBOPEHHS, SIKi MOP(OJIOTi4HO
HaranytoTh [ BK, onHak Bipi3HAIOTHCS 32 MOXOMKESHHSIM,
MexaHi3MaM#u (HOPMyBaHHS Ta JIarHOCTHYHUM 3HAYCH-
HAM. YCBiIOMIICHHS IUX BiAMIHHOCTEH € MPHHIUIIOBO
Ba)KJIMBUM JUISl YHUKHEHHS 11arHOCTHIHHUX TOMHJIOK.

VY 3J70sKiCHUX HOBOYTBOPEHHSAX Pi3HOTO TiCTOTe-
HE3y MOXXYTh BUSBIIATUCS BEIHKi OaraTosaepHi KIITHHH 3
BHPKEHUM SIICPHUM MOJIIMOP(i3MOM, TIMEPXPOMI€I0 Ta
aTUMOBHMH MiTo3aMu. Taki KIITHHH HE (HOPMYHOTHCS
HIISXOM 3JUTTS Makpodaris, a € HacJliJIKOM MOPYIIEHHS
MITOTHYHOTO IMKIY, Ae()EKTIB IUTOKIHE3y Ta TeHOMHOI
HEeCcTabUIbHOCTI, 110 MNPHU3BOASATH IO  YTBOPEHHS
MOJITUIOTHHUX TIraHTCHKHUX MyXJIMHHUX KIiTHH [35, 36]. Y
JesSKUX KaplUUHOMax OIKCaHa peakTHBHA Oarato-
SIIEPHICTh y MEKax IyXJIMHHOTO POCTY, L0 TAKOX MOTpe-
Oye mudepenuiitnoi inteprperamii [37]. Ha BiaMiHy Bix
I'BK 3amanbHOTO reHe3y, MyXJIWHHI 0araTosIepHi KIII THHH
HE MaroTh MakpogarajlbHOTO TOXO/UKEHHS Ta € IPOSBOM
aHaruiasii.

IMpu pesxux BipycHuX iHdekuisx ¢GopmyroThes
OaraTosiiepHi KIITHHHI CUMIUTIACTH, IO BHHUKAIOTH YHa-
CIJIOK BipyC-IHIYKOBAHOTO 3JIMTTS KIITHHHUX MeMOpaH
ab0 TOpyIIeHHS KIITHHHOTO MOJiTy, 30KpeMa pecrmipa-
TOPHO-CHHIUTIAIGHANA BIpyC 1HIYKYy€ YTBOPEHHS CHH-
LUTIIB Yyepe3 aKTUBAIio BipycHoro 6inka 3mutTs [38, 39].
MopdosoriuHo Taki CTpyKTypH MOXYTh CYIPOBOIKYBa-
THCS IIIJIBHUM CKYITYEHHSIM sJIep, MOSIBOI0 BHYTPILIHBO-
SIIEPHUX a00 BHYTPIMIHBOIMTOIIA3MATHYHNX BKIIFOUCHD
Ta 3aJekaTh BiJ] TKAHUHHOTO MOXO/DKEHHs 1H(IKOBaHUX
KJITHH, MO OYyJI0 NPOJEMOHCTPOBAHO IPU KOPY Ta LIUTO-
MerayoBipycHiil ingexuii [40, 41]. He3Bakaroun Ha Mop-
¢omoriuny noxidHicTs 10 I'BK, BipycHi cummiactu He Ma-
10Th Makpo(haraibHOT MPUPO/IH Ta HE € KOMIIOHEHTOM KJia-
CHYHOTO XPOHIYHOTO IPaHyJIbOMaTO3HOI'O 3aIlalIeHHSI.

VY nesKuX TKaHWHAaX 33 YMOB TSDKKOTO YIIKOJI-
JKEHHS 200 MOPYIICHHS PETYISIii KIITHHHOTO IIUKITy MO-
KyTh (HOpMyBaTUCS TIONIKapiONWUTapHiI KIITHHHU, IO
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MICTATB KijlbKa siiep y Mexax ofHiei nuTonmasmu. Ix mo-
sBa TIOB’sA3aHa 3 IOPYLIEHHSIM LUTOKiHE3y, HOBTOPHUMHU
MiTO3aMH Oe€3 3aBEepIICHOro KIITHHHOTO mojaity abo e-
(exramu kapiokiHesy [42, 43]. CyuacHi HOCTIKEHHS Ta-
KOX BKa3zylOThb Ha pOJb KIITHHHOTO CTpeCy Ta IaTo-
JIOTIYHUX CHTHANBHUX IUIAXIB y (OPMyBaHHI IONiHyKIIE-
apaux kiituH [ 10]. Taxi kaituaE MOXyYTh imMiTyBat I BK,
OJTHAaK HE € Pe3yJIbTaTOM MaKpo(aralbHOTO 3JIUTTS Ta HE
MAalOTh IPUTAMAHHO]I iM (yHKIIIOHAIBHOI CIIemiaTi3aii.

OxpeMy TpyIy CTaHOBIATH (i3ioNoTiyHi 6araTo-
SepHi KIITHHHU, 30KpeMa OCTEOKJIACTH, [0 OepyTh Y4acTh
y peMoJIeNtoBaHHI KicTKOBOI TKaHMHH. He3Baxarounm Ha
CIIOPIZHEHICTH 13 MOHOLIIUTAPHO-MaKpOo(araabHOO JIIHIEI0
1 HasBHICTh KiJIBKOX szep, Wi KIITHHH (OPMYIOTHCS B
MeXax HOPMaJbHUX (I310JIOTIYHUX IPOLECiB, MarOTh
YiTKO BHU3HA4YCHY Pe30pOTHUBHY (YHKIIIO Ta HE € MapKe-
POM HATOJIOTIYHOTO 3amaneHHs [44].

Hinxoau no audepenniiiHoOl OMiHKYU TiraHTCh-
KuX Oaratosinepuux kjitmH. ['BK He € camocriitHnM
IarHOCTUYHUM KpHUTEpieM 1 MOTpeOyIoTh KOMIUIEKCHOI
MOp(OJIOTIYHOT OIIHKK 3 YypaxyBaHHSIM apXiTeKTOHIKH
ypaxeHHs, KITITHHHOTO CKJIany iHQIIbTpaTy Ta O3HAK IPo-
mipepaTrBHOT aKTUBHOCTI. KITFOWOBMME KOMIIOHEHTaMH
TaKoi OI[IHKH €:

1. Ouninka apxirekToHikm Borumma. Ilep-
IIOYEPrOBHM €TallOM € BU3HAYEHHS 3arajibHOI CTPYKTYp-
HOI opraHizauii ypaxeHHs, 30KpeMa HassBHOCTI chopMoBa-
HOI rpaHyJIbOMH, XapaKTepy HeKpo3y (Ka3eo3Huil abo He-
Ka3e03HHi), 03HaK (PiOpPO3y UM PEeaKTUBHOI MepeOymToBH
CTPOMH, TUITY POCTY (IECTPYKTUBHUMA abo0 iH)IIBTpaTHB-
Hui). CaMme apXiTeKTOHIKa YpaXeHHs, a He MOP(]OIIOTiuHI
ocobmBocTi okpemux I'BK, Bm3Hadae HO30JOTigHUIA
HaIpsM JiarHOCTHYHOTO TOMIYKY.

2. BusHaueHHs KJIITHHHOIO MOXOJKEHHSI 0a-
raTosiiepHuX KJiTuH. HeoO0XisHO BCTAHOBUTH, UM MAlOTh
BusiBiieHi ['BK makpogaranbie noxomxeHHs (SK HpOsB
peakTHBHOI BiJIOBI/I), YM HaleXaTh A0 emiTeTiaJbHUX
a00 Me3eHXIMaIbHHUX KIITHH y MeXaX HEOIUIaCTUYHOTO
npotecy, abo ¥k € pe3yJbTaToM BipyC-1HIYKOBaHHX 3MiH.
BaxjMBUMU Opi€HTUpaMHM MPH LOMY € CTYIIHb sIepHOT
aTHIIII, XapakTep LUTOILIa3MHU Ta B3a€EMO3B 130K 13 HABKO-
JIMIIHIM KJIIITHHHAM CKJIaJIOM.

3. Ouinka npoJiepaTuBHOI aKTUBHOCTI. Pe-
axtuBHi ['BK, six mpaBmiio, He TEMOHCTPYIOTH BHPaKeHOT
MITOTHYHOI aKTUBHOCTI. HaTOMICTh HasBHICTb YNCIICHHUX
ATHIOBUX MiTO3iB ab0 BHCOKOTO TpoiidepaTuBHOTO iH-
JIEKCY CBIJUUTh HA KOPUCTh HEOIUIACTUYHOI'O MPOLECY Ta
notpedye BiAMOBIIHOI JiarHOCTHYHOI HACTOPOKEHOCTI.

4. TunoBi giarHocTuuHi momuiaku. 1o Haiimo-
MIUPEHIIINX MOMUJIOK HalleXaTh: TiNepiarHOCTHKa Ipa-
HyJIbOMAaTO3HOTO 3alaJICHHS JIMIIE Ha ITiJCTaBi BUSBICHHS
I'BK, xubHa iHTeprpeTaris MyXJIUHHAX OaraTosiiepHuX
KJIITHH SIK pEaKTUBHHX, IrHOPYBaHHS BipyC-acoIiHOBaHUX
IUTONIATHYHUX 3MiH, 110 Mop¢osoridao iMiTytoTs ' BK.

IpakTnyHi acnexkTH iHTepnperanii riraHTCh-
KHMX 0araTosijiepHuX KJIiTHH.

VY npakruuHiii poboti narosnora BusiBieHHs: [ BK
He NTOBUHHO aBTOMAaTHYHO CIPSIMOBYBATH A1arHOCTUYHHN
nmomyk y OiK TpaHyIbOMaToO3HOTO ab0 HEOMIACTUYHOTO
nponecy. Hacammepen Heo6xigHo orinuTH, uu € ' BK 11eH-
TpaJbHUM KOMIIOHEHTOM yPaXKEHHSI, UM JIUIIE CYITyTHHOIO
PEaKTUBHOIO 3HAXiNKOIO, IO BimoOpaskae TpuBanmii abo
MEPCUCTYIOUNH XapaKTep YIIKOMKECHHS TKaHUHH.
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BaxumBuM € moetamHud MiAXix 0 iHTEpIpeTa-
wii. [Ticnst BU3HAYCHHS apXITEKTOHIKY BOTHHUIIA JOLUIBHO
3’sICyBaTH KIIITHHHE TOXOJDKEHHS 0araTosiiepHUX CTPYK-
TYp, 3ICTaBUTH iX 13 HABKOJIMIIIHIM KJIITHHHUAM CKJIQJIOM Ta
OLIHUTH CTYIIHb siepHOI aTuii. ¥ OLIBLIOCTI PeaKTHB-
Hux cra"iB ' BK He nemoHCTpyIOTh mpoigepaTuBHOT ak-
THBHOCTI Ta HE NOPYILIYIOTh 3arajbHy TKaHHHHY Op-
TaHi3alilo, TOMI AK y MeXax HEOIUIACTHYHHX IPOIIECiB
BOHH IOEIHYIOTHCS 3 O3HAKaMH aHaruiasii ta iHdimeTpa-
THBHOTO POCTY.

Y CyMHIBHHX BHUNAgKaxX IOMUIBHAM € 3aCTOCY-
BaHHS IMYHOTICTOXIMIYHHMX JOCIHI/KEHb, 30KpeMa Map-
KepiB MakpodaransHoro mnoxomkenns (CD68, CD163),
JUIS T ITBEPUKEHHS PEaKTHBHOT IIPUPON IraHTChKHUX Oa-
raTosJICPHUX KIITHH, a TaKoX emiTesliaibHUX abo Me-
3eHXIMaJIbHUX MapKepiB IJIsl BUKJIIOUCHHS HEOIIacTHY-
Horo mpouecy. OniHka mposidepaTuBHOT aKTHBHOCTI 3a
nonomoroto Ki-67 Moxe O0yTu KopucHO0 npu audepeH-
miarii peakTHBHAX 1 MyXJIMHHUX 0araTosaepHUX KIITHH.

He meHIm BaxxTiBO BpaXxoBYBaTH KJIiHIYHI JaHi Ta
Jokaxizamiro mpomecy. OnaHa i Ta cama MopQoIoriyHa
3HaxiIKka MOXKe MaTH pi3He NiarHOCTHYHE 3HAYCHHS 3a-
JIKHO BiJ OpraHa, BiKy Malli€eHTa Ta XapakTepy KJIiHid-
Horo mepeOiry. IHterparrisi MOp¢hOIOTIiYHUX 1 KIIHIYHUX
napameTpiB 3a0e3reuye HaOIbIT OOrPYHTOBAHUIA MATO-
MOpdoJIOTiYHHI BUCHOBOK.

BucHoBknu:

1. I'iranTchki OaraTosJCpHI KIITHHH € BaKIHBHM
MOpGOJIOTiYHUM  (SHOMEHOM, IO BimoOpaskae pi3Hi
MeXaHI3MH KIITHHHOI BiAIOBIMI, BKIIOYHO 31 3JIUTTIM
KJIiTHH MOHOILIMTAPHO-MaKpO(aralbHOro MOXOKSHHS,

MOPYIICHHAM  IIMTOKIHE3y Ta  Bipyc-iHAYKOBaHUMHU
3MiHaMH.

2. HasBHICTP TiraHTCHKHX OaraTosICpHUX KIITHH y
TICTOJIOTIYHOMY TIperapari He Ma€ CaMOCTIHHOTO

JIarHOCTUYHOTO 3HA4YeHHS Ta IMOTpedye 000B’I3KOBOI
OLIHKK B TIOEJHAHHI 3 apXIiTEKTOHIKOI YpaXKEeHHs,
KJITITHHHUM CKJIaJIOM 1H(QUIBTPaTy Ta 0O3HAKaMU TKAHUHHOT
nepely10Bu.
3. Mopdonoriuaa MO T1IOHICTh TIraHTCHKHUX
0aratosIepHUX KJIITUH NpPU 3alalbHUX, PEaKTUBHHUX,
HEOIDTACTUYHUX 1  Bipyc-acomiiOBaHMX  MpoIecax
3YMOBITIOE HEOOXIJHICTh UITKOTO pPO3MEXKYBaHHS iX 3a
KIIITHHHAM TTOXO/DKCHHSM 1 MEXaHi3MOM (pOpPMYBaHHS.
4. BimmexxyBaHHS pEakTHBHHX MakKpogaraibHUX
TIraHTCBKUX OaraTosICpHUX KIITHH BiJ ITyXJIHHHUX
0aratosIepHUX KIIITHH IPYHTYEThCS Ha aHali3i sjaepHoOl
aTumii, npoiidepaTHBHOI aKTUBHOCTI Ta XapakTepy
TKAaHMHHOT OpraHi3alii i € KIIOYOBUM JJIsi 3armo0iraHHs
JIarHOCTUYHHUM TTOMUJIKAM.
5. Cuctematn3oBaHuii MOPQOIOTIYHIHA MAXiT IO
iHTepOpeTanii TiraHTCBKUX  OaraTosgepHUX  KIITHH
MIBHIIY€E TOYHICTh MATOMOP(OIIOTIYHOT NIarHOCTUKU Ta
CIpHsS€ KOPEKTHOMY HO30JIOTIYHOMY TpaKTyBaHHIO
MATOJOTIYHHX TPOLECIB.

Konduaikr inTepeciB: BiacyTHIM.

3agBa mpo aoctymHicTh AanHux: Jlawi, mo
MATBEPKYIOTh pE3yJIbTaTH IBOTO JIOCTI/DKEHHS, J0-
CTYIIHI Y aBTOPa-KOPECTIOHCHTA 332 OOTPYHTOBAHUM 3aITH-
TOM.
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Abstract. This article presents a structured re-
view of contemporary data on giant multinucleated cells
(GMCs) as a significant morphological phenomenon in
human pathology. Their pathogenetic and diagnostic rele-
vance is highlighted in the context of chronic inflamma-
tion, granulomatous reactions, neoplastic conditions, and
virus-associated processes. The relevance of this review is
underscored by the fact that, despite substantial advances
in immunohistochemical and molecular genetic tech-
niques, histomorphological analysis remains the corner-
stone of primary diagnostic evaluation, particularly in
chronic inflammatory and granulomatous lesions. The
identification of GMCs in biopsy specimens is frequently
associated with persistence of a pathogenic stimulus, pro-
longed immune activation, and reactive tissue remodeling.
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However, their morphological similarity across diverse
pathological conditions poses a risk of diagnostic misin-
terpretation.

The aim of this study was to systematize the liter-
ature regarding the morphogenesis, morphological vari-
ants, and principles of diagnostic interpretation of GMCs.
Publications indexed in PubMed, Scopus, Web of Science,
and Google Scholar were analyzed with emphasis on mor-
phological, pathogenetic, and clinicopathological aspects.

Two principal mechanisms of GMC formation
are summarized. The syncytial mechanism involves active
fusion of cells of the macrophage lineage under conditions
of chronic immune stimulation and is accompanied by cy-
toskeletal reorganization, altered expression of adhesion
molecules, and cytokine-mediated regulation. The
polykarionic mechanism is associated with impaired cyto-
kinesis and repeated nuclear division without cell separa-
tion, a process more commonly observed in neoplastic, vi-
rus-induced, or severe degenerative conditions. Distin-
guishing between these pathways is emphasized as diag-
nostically critical.

The main morphological variants of GMCs are
described, including Langhans-type giant cells character-
ized by peripheral nuclear arrangement, foreign body giant
cells with haphazard nuclear distribution, and Touton giant
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cells exhibiting lipid-rich cytoplasmic vacuolization. Their
typical associations with granulomatous inflammation,
foreign body reactions, and lipid metabolism disturbances
are outlined.

Particular attention is paid to morphological pit-
falls, especially the differentiation of reactive macro-
phage-derived GMCs from multinucleated tumor cells, vi-
ral syncytia, and physiological multinucleated cells such
as osteoclasts. It is stressed that the presence of GMCs
does not constitute an independent diagnostic criterion and
requires comprehensive evaluation incorporating lesion
architecture, inflammatory cell composition, nuclear
atypia, and proliferative activity. In diagnostically chal-
lenging cases, the application of immunohistochemical
markers of macrophage lineage and proliferation indices is
considered appropriate.

The proposed systematic morphological ap-
proach to the interpretation of GMCs contributes to im-
proved accuracy of pathological diagnosis, optimization of
differential diagnostic assessment, and reduction of inter-
pretative errors in clinical practice.

Keywords: giant multinucleated cells, morpho-
genesis, morphological types, differential diagnosis,
pathomorphology.
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Pe3tome. 1lITyyna Bentmisinis serens (ILIBJI) 3acTocoByeThest UIs T ATPUMKH SKUTTEISUIHOCTI MALIEHTIB, SKi
nepeOyBalOTh y KPUTUYHUX CTAHAX i MArOTh NPUTHIYEHHS AWXaNbHOI (YHKIIT Ta iHI yckinagHeHHs. [Ipore TpuBaie
nepeOyBanHs Ha [1IBJ] BuKiMKae HU3KY YCKIAIHEHB, sIKi IIOTPEOYIOTHh TPUBAIOl peadiiTarii.

JocmimkeHHs OCTaHHIX POKIB CBIIYaTh PO TE, 10 MATAHHSI KOMIDIEKCHOI peabimiTarii 3 My IbTHANCITUILTIHAP-
HUM KOMaHIHHUM TIIXOJ0M JIO TAII€EHTIB, AKi moTpeOyroTh TpuBaioi LIIBJIL, € moBomi akryansauM. OxpemMoi yBaru mor-
peOye BUBUEHHS paHHBOT MOO1ITi3aIii MAalli€HTIB y BIINIEHHAX IHTEHCUBHOI Tepartii, sSKi mepe0yBaloTh Ha IITYy4YHIH BEH-
TWIALIT JeTeHb. JJoBeIeHO, 0 paHHEe 3aCTOCYBAaHHS 3ac00iB (i3UYHOI Teparrii, TepareBTUIHOTO MO3UIIOHYBaHH i JTH-
XallbHI MaHIMyIAILIl, CIPUSIOTH CKOPOUYCHHIO TEPMiHIB MEXaHIYHOI BEHTIIIALII JISTCHD Ta MPUIIBHINIYIOTH MPOIEC Bij-
nyuenHs nauientiB Bijg LIBJI. Kpim Toro, neMOHCTpYyIOTh Kpaml pe3ysibTaTd moA0 (YHKIIOHAIBHOI HE3aleKHOCTI
MAI€HTIB MiCJS BUIUCKU.

MeTot0 TOCHiPKEHHS € BU3HAYeHHS e)eKTUBHOCTI paHHIX (i3MYHUX BTpyUaHb Y MOKpALICHH] (YHKIIOHAIBHUX
MoxJuBocTei nanieHTti BIT mig yac TpuBanol mTyyHOT BEHTHIISILIT JIETSHb.

IuBazuBHa [1IBJI cipuymHsie pO3BUTOK BEHTHUIISTOP-1HIAYyKOBaHOI MuchYHKIIT AiadparMu Ta TUXalbHOT MyCKY-
JIaTypH HaBITh 32 YMOBH KOPOTKOYACHOTO 3aCTOCYBaHHsI. JIOCiPKEHHSI OCTaHHIX POKIB CBiI4aTh, 110 IOBHE PO3BaHTa-
keHHs Hiapparmu mix gac [1IBJI mpusBoauTs 10 BTpaTH 11 GYHKIIOHATHHUX MOXIHMBOCTEH Bike depe3 24-48 romuH.
Criparoumch Ha I1i IaHi, BUHHKA€e HeOOXiJHICTh Y pAHHbOMY 3aCTOCYBaHHi (i3uuHO1 Teparii 1 3anobiranus Ventilator-
Induced Diaphragm Dysfunction (VIDD-nuchyukuii giagparmu), COpUYHHEHOT MEXaHIYHOKO BEHTHJISLIEIO, Ta IIBU/I-
IIOTO BIIUTyYCHHS MAI€HTIB BiJ pecmipaTtopHoi miarpuMku. lle cyTTeBo BIuMBae Ha (DyHKIIOHANBHE BiTHOBIICHHS
MAIli€HTIB Ta IHIII KITiHIYHI pe3ynbTatd. JlocnimkeHHs paHHboi izuuHOi Tepanii mamnientiB Ha [IIBJI y BIT, cipustume
MIBHMIIIN JEKaHIOJAIIT (BIAJIYYCHHIO BiJl amapaTa), HOKPAIIEHHI0 MOOUTLHOCTI Ta BiJJHOBJICHHIO aKTUBHOCTI MAIli€HTIB.
Kpim TOro, Takuii miaxix J0MOMOXKE 3armo0irTd HU3I YCKIaJHEHb 1 CKOPOTHTh TepMiHu mepeOyBanHs y BIT Ta cra-

I{iOHAapi.

Kuarouosi cioBa: panus mobimisariis, ¢isudHa Teparmis, BiamineHns inrencuBHoi tepamii, ICU-acquired weak-
ness, Ventilator Induced Diaphragm Dysfunction, dizuuna tepamist y BIT, Bimmyuensst Bix IIBJL

Beryn. TpuBanma mTydHa BEHTHIIALIS JIETEHb
(IIBJI) y BimmineHHSX iHTEHCHBHOI Teparii MPU3BOIUTH
1o po3BUTKY nucoyHukuii niapparmu (VIDD), o3Haku sikoi
MOXYTbh 30epiratics y KpUTHYHO XBOPHX MNAaIliEHTIB Ha-
BITh TICINIS TMPUIMHEHHS peclipaTopHOi miagTpuMKHu. Ta-
KOXX y TAI[ieHTiB YacTO Bi3HAYAIOTh BTPATy M S30BOi
macu (ICU-acquired weakness), mopyuieHHs BEHTHIIAII]
JIETeHb Ta OYMILEHHS TUXATbHUX HUISIX1B, 3MEHIICHHS PY-
XOBOI aKTHMBHOCTI Ta BUTPUBAJIOCTI, MOTIPIICHHS MCHXO-
JIOTiYHOTO CTaHy maiieHTa Ta oro mam’sti [1-3].

Huska cucreMaTHYHUX OIVISAAIB 1 KIIMHIYHAX J1OC-
JJDKEHb MOKa3yloTh, 10 CBOE€YACHE BIIPOBAUKEHHS PaH-
HBOT MoOuUTI3aMii cripusie ckopodeHHto TpuBanocti LIBJI,
nepeOyBaHHS y BinaiieHHi iHTeHcuBHOI Tepamii (BIT), a
TaKOX MOKPAIIy€e M S30BY CHIy Ta (yHKIIOHAJBHI MTOKa3-
aukun. Lippi L. et all (2022) y mocmimkenni mimkpeciro-
I0Th, 0 (hi3WYHA Tepamist € KIIHIYHO 3HAYUMOIO JIJIs Ta-
nienri Ha [IIBJI [4]. OcobnuBo panHs MoGimizarris BILTH-
Ba€ Ha Mpolecu mBuamoro Bimrydenss ia [1IBJI ta ¢y-
HKI[OHAJIBHOTO BigHOBIIeHHS namieHTiB. Clarissa, C. et all
(2019) y cBOEMY CHCTEMAaTHYHOMY OTJISIIII HATOJIOIIYIOTh
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po Oe3MevHiCTh paHHBOI MOOiTi3aril manieHTiB Ha [1IBJI
[5]. 3aBsiku paHHBOMY MOYATKY (Di3UUHOI TEepartii MOKHA
30epiratd i miATPUMYBaTH (PYHKITIOHAIBEHI MOKIHBOCTI
MAIEHTIB 1 3MEHIITyBaTH HACIIKA TPUBAIOT iMMOOiTi3a-
mii. [IpoTe 111 aBTOpH 3a3HAYAIOTH, 110 iICHYIOTH PO301XKHO-
CTi y BU3HA4YCHHI TepPMiHA «paHHS MOOLII3aIiN, a TAKOX
BapiaTUBHICTH MPOTOKOJIIB IIO/I0 Yacy MOYATKy, YaCTOTH
Ta IHTEHCUBHOCTI 3axo/iB. KoHiemnis paHHb01 MOOiITiza-
uii (early mobilization) manientis na I1IBJI nepenbauae
BHUKOPHCTAaHHS ACUBHMX 1 aKTHBHUX BIPaB, 3MiHH I103H-
i1 mamieHTa, CUAIHHS | MOCTYHOBY BEpTHKAI3aLliIO0 3 Me-
TOIO MOKpanieHHs (i3MYHOT (GYHKIIIT Ta SHUKCHHS PU3HKIB
MOJIANBIINX YCKIaMHEHb [6, 7].

He3Baxaroun Ha YMCIIEHHI JOCITIKCHHS, BIJICY-
THI CTaHIAPTU30BaHI MiIXOU 10 paHHBOI MOOiTi3aIlii ma-
Li€HTIB, 1m0 nepedyBatoTh Ha LIIBJI y BIT. B ymoBax cro-
roJieHHs B YKpaiHi muTaHHA (i3ngHOI Tepamii Ta paHHBOT
MoOimi3amii mamieHTIB, fKi HepeOyBarOTh Ha TPHUBATIH
IIBJI, mabyBaroTh 0COOIUBOI aKTyalnbHOCTI. IcHye To-
Tpeba B ajamTamii CBITOBOTO TOCBiAYy 0 YMOB YKpaiHU
4yepe3  CTaHAApPTHU3Allil0  HAWOUIBII  ONTHMAIBHUX
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pexoMeHaaniii i nmporokoiiB. Ile mocmimkeHHs y3araib-
HIOE MDDKHAPO/IHUH JI0CBiJ] Ta OLIHIOE HOTo €)eKTHBHICTD,
IO CIPHUATHUME BIIPOBA/UKEHHIO HAYKOBO OOIPYHTOBaHUX
cTpareriii paHHbOI (hi3UUHOI Tepamnii B yKpaiHChKHX JTiKap-
HSIX.

MeTta qocCaiukeHHsI — aHAJi3 CydyacHUX NaHHX
moao0 eekTUBHOCTI (Pi3WIHOiI Tepamii Ta paHHBOT
MoOumizamii mamientiB Ha IIBJI y BiAmineHHSX iHTEHCHB-
HOT Tepartii.

O0’exT i MeToamn aocaimxenns. O0’ekToM J0-
CIDKEHHS € paHHiH mporiec (Gi3udHOi Teparrii HamieHTiB,
AKi TepeOyBarOTh Ha INTYYHIH BEHTWISALI JIereHb Y
BIJUIIJICHHSX IHTCHCUBHOI Tepamii. JlociKeHHs T POBO-
JIJIOCS. Ha OCHOBI OTJISAY JITEPaTYpPHUX JDKEpe, iKi € y
BIAKPUTOMY JTOCTYII, /ISl y3araJlbHEHHS Cy49aCHUX JaHUX
o0 (Gi3u9HOT Teparii Ta paHHBOT MOOLTI3alli] MAIiE€HTIB
Ha IIIBJI. V cratTi mpoananizoBano myOmikaiii 3 6a3 na-
uux PubMed, Scopus, Web of Science, Google Scholar 3a
ocranHi poku. [lonryk 3miiCHIOBABCS 3a KIFOUOBUMH CJIO-
Bamu. early mobilization, physical therapy, intensive care
unit, ICU-acquired weakness, Ventilator-Induced Dia-
phragm Dysfunction, ¢isuuna tepamnis y BIT tomio. Bin-
Oip Ta aHaNi3 DKEepeN MPOXOAUBCS y Kilbka erarmiB. Ilix
4ac MONEPEeJHbOro PO3IIIsily HayKOBHX Ipallb OLIHIOBa-
Jacs BIAMOBIAHICTh iXHIX Ha3B Ta 3MICTy TeMi JOCIi-
JUKEHHs1, 30KpeMa 100 (i3u4yHoi Teparii, sSIKOCTI Ta Ha-
JUIHOCTI JaHUX, KUTBKOCTI JJaHUX Ta IX MPaKTHYHOMY 3Ha-
YeHHi. 3aKIII0YHUM eTaroM OyJia poOoTa 3 BiniOpaHuM Ma-
TepialloM, KU CTPYKTYpYBaBCs BIANOBIIHO 0 TaKHX ac-
TIEKTIB: OCHOBHHUH aKIIEHT MOCIIKeHHS (paHHs MoOii3a-
Iis, TPEHYBaHHA IWXATBHUX M’S3iB, IMO3HUIIOHYBaHHS,
BIIPAaBH), BHKOPHUCTAHHS METOMIB BTPYJYaHHs (TTAaCHBHI/aK-
TUBHI BIIPaBH, BEPTUKATI3allisl, CIEUiaNbHI TPEHAKEPH,
JIMXaJbHI BIPaBH, IIKAJIU OLIHKH), TOCATHEHHS pe3yJIbTa-
TiB (3MEHIICHHS YCKJIaTHEHb, 3MIITHEHHS M’ s31B, (QyHKITI-
OHAJIbHA HE3aJIe)KHICTh, TpPUBAJICTh NepeOyBaHHA Ha
IIBJI, TpuBamicTh i KUIBKICTH CHOPOO BIIJTydeHHS Bij
HIBJI). [TopiBHSNBHUIA aHAJi3 OTPUMAaHHUX JIAHUX JI03BO-
JIMB BUSBUTH 3aKOHOMIPHOCTI Ta BIIMIHHOCTI MK JOCITi-
JokeHHsMH. Ha ocHOBI 11bOro OyJi0 3p00JI€HO NMpaKTHYHI
BUCHOBKH 11010 €(DeKTHBHOCTI METOIB (i3uuHOI Tepartii
Ta paHHBbOI MOOLTI3aIlil MAaIi€HTIB, SKi MepeOyBarOTh Ha
tpuBanii [1IBJ] y BignideHHSX iHTECHCHBHOI Tepartii B Cy-
YacHUX YMOBax YKpaiHH.

Pe3yabTaT gociail:keHHs Ta iX 00roBopeHHs.
B ormsanax xputnanux craHiB KiHI XIX cT., ki criupa-
I0ThCSL Ha ICTOpUYHI JiKepera, 3adikCOBaHO KIIHIYHI
BUIIaJIKK 3HAYHOT'O BUCHA)KEHHSI TA BTPATH M 30BOT MacH
y TAIieHTiB 13 TSOHKKUMH (opMamu iH}ekniid abo OHKO-
JIOTIYHUMH 3axBOproBaHHAMU. Binmbsim Ocnep (1892) no-
CIIIUB IIBHJAKY BTpaTy MacH Tijla B TaKUX NAIli€HTIB.
Xoua I1i OMCH HE TOTOXKHI cydacHoMy po3yminuio ICU-
acquired weakness, Bonu 3aknanu ¢GyHaameHT ajis Gpop-
MyBaHHs ii Temepimmuboi konuenuii [8]. 1CU-acquired
weakness (ICUAW) — me cuHApPOM TreHepani3oBaHOi
M’s130BOi cl1aOKOCTI, IKa PO3BUBAETHCSA Y nanieHTiB y BIT
i fi He MOXXHa TOSCHUTH IHIIMMH HEBPOJIOTIYHMMH YU
M’s130BUMH 3axBoproBaHHsamH [9]. De Jonghe et al. (2002)
MPOBENHU OJTHE 3 MIEPLIMX CUCTEMHHX JIOCIIKEHD, Y SIKOMY
OIIIHIOBAJIM M’ S[30BY CHIIy KPUTHYHO XBOPHX MAIli€HTIB HA
IBJI y BIT 3a momomororo mkamu Medical Research
Council (MRC) sum score [10]. MRC sum score Gyia
pawirre po3po0ieHa s OIliHKH eprudepruaHOi c1abKOoCTI
(Hampukiaz, y marmieHTiB i3 cuaapomoM [iena—bappe),
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asie came BripoBapkeHHs 11 y BIT, sik crannapTusoBaHoro
tecty Juis BusiBineHHs ICUAW, novanocs BiacHe 3 po0it
noyatky 2000-x pokiB. [lonansme BuBuenns ICUAW Ta
PpO3po0Ka KOHIIEMIIT 00 POOOTH 3 TAKUMH MAI[iEHTAMU
BKJIFOUa€ BUKOpUCTaHHs quHamometpii (handgrip) y noen-
mauHi 3 MRC, 3okpema y my6Gumikamii Ali.H et al.(2008)
[11].

PaHHs MOOiTi3alisl MaIieHTIiB, K epeOyBarOTh
Ha IIIBJI B ocTaHHi pOKH, CTajlla MPEAMETOM OaraTthox
MDKHAPOIHHUX 1 BITYM3HAHHX JOCIiKeHb. Pe3yipraTi
YHUCIEHHUX METaaHaTi3iB Ta CHCTEMaTHYHUX OTIJIAAIB
MATBEPAKYIOTh, 110 BIPOBA/DKEHHS PaHHBOI (izn4HOT
Tepamii (y mepur AHI) CHpUs€ CKOPOYEHHIO TPHBAJIOCTI
mryyHoi Bentwisinii serens (ILIBJI) ta 3arambpHOTO
TEepMiHy NepeOyBaHHs MAIIEHTIB y BiJUIUICHHI IHTCHCHB-
noi teparmii (BIT). Jocnimkennus Zhang et al. (2019) ne-
MOHCTPYE, 11O BIPOB3KCHHS CHUCTEMH PpaHHBO]
MoOimi3amii o3Boiste ckopoTuTd TpuBamicts LIBJI y ce-
penapOMY Ha 1,6 s, a nepeOyBanHs y BIT — na 1,7 nas
MOPIiBHAHO 31 craHmaptHuMm gorisigoMm [12]. Boawouac
Wang et al. (2023) y cBoemy MeTaaHali3i TaKOX MiATBEp-
IV TCHACHIIIO 10 CKOPOUCHHS TEPMiHy IepeOyBaHHS y
BIT na 2,2 106w, a rpuBanocti IIIBJI — na 2,3 1o6wu [13].
JIOCiTHUKHM TaKOXK 3a3HAYAIOTh, M0 arpeCUBHHUU MiIAX1T
(HanTO paHHS BEpTHKAi3allis, ITHOPYBAHHS MOKa3HHUKIB
carypaiiii a00 MPOIOBKCHHS MaHIMyJISALIH MOMPH TEMOTH-
HAMIYHY HECTAOUIBHICTh TOIIO) MiJBHUINYE PH3HK pO-
3BUTKY YCKJIAQJHCHb y Talie€HTiB. TOMy Ii¢ 3ayBaKCHHS
HaroJIOIy€ Ha BAXJIMBOCTI NPABHIBHOTO MOHITOPHHIY
MAIIIEHTIB Ta BCTAHOBIICHHS MEX O€3MeKd Uil poOOTH
¢isnmgHOTO TEpameBTa. B 1IbOMY KOHTEKCTI BasKIHBO PO-
3YMITH 1 BU3HAUUTH KpHUTEpii Oe3MeKu I MPUITHHCHHAS
peaOimiTaniitHux BTpy4YaHb. JJo Takux HalekXaTh TeMOJIHU-
HaMiYHa HECTaOUTBbHICTh, BUpPaKCHA 3aJHWIIKa, IIOpPY-
LIEHHSI CepIEBOTO0 PHUTMY, NMOTIpLIEHHS HEBPOJOTIYHOTO
CTaTyCcy Ta Cy0’€KTHBHA HEMEPEHOCHUMICTH 10 HaBaHTa-
xeHb. JloTpUMaHHS BCIX IHMX KpPUTEPIiB J03BOJISIE
MIHIMI3yBaTH PU3MK YCKJIJHEHb 1 J1Ia€ MOXIIUBICTh IPO-
BOIUTH Oe3leuHy paHHIO MOOiTi3arfito mamieHTis y BIT.
[Mo3uTHBHUIT edekT Bix paHHBOI MOOLTI3ALIT NALIEHTIB Y
BIT He oOMexy€eThCsl JIMIIe CKOPOUSHHSIM TPUBAJIOCTI Iie-
pebyBanns y nikapHi [13, 14]. Koanenko B. (2024) y ko-
ropTHOMY AociimkeHHi xBopux Ha COVID-19 moBoauTs,
10 TOYaTOK (i3W9HOI Teparii y BiIAUICHHI IHTCHCHBHOT
tepanii (BIT) mporarom mepmux 48 romuH MOKpalrye
M’SI30BY CHITY, IIPUCKOPIOE BITHOBJIECHHS MOOUTHHOCTI Ta
3HIKY€E pU3UK ycknaaneHb [15]. CrijbHi KOCITIIKEHHS
KoBanenka B. ta Kyuuna 1. (2024) cBiggate, mo paHHA
¢izngna teparmis y BIT cipusie 3HMKEHHIO piBHIB TPHBOTH
Ta gernpecii y nauiedTis i3 COVID-19, a Takox moJimnirye
1xHi KOTHITHBHI oka3uuku [16]. Sdpom FO. Ta iHmm Hay-
xoBIi (2024) nocmigmmy, mo 3acTocyBaHHS (i3U4HOI Te-
pamii y BIT n1ocToBipHO 3HMXKY€E PU3HUK PO3BUTKY BTOPHH-
HUX ycKiaaHeHs [17]. Pomanunme M. Ta cmiBast. (2024)
3a3HayYaloTh, IO 3aCTOCYBaHHS (i3MyHOI Tepamii y
BIJUIUICHHSX IHTCHCUBHOI Teparii CHpuse IMOKPALICHHIO
PIiBHS CBIIOMOCTi Ta BiTHOBJICHHIO ()YHKIIIOHAIBHUX IIO-
kasHukiB nauieHtis [18]. Schweickert etal. (2009) y pan-
JIOMi30BaHOMY JOCII/DKEHH] BUSIBIJIH, IO paHHS (i3mdHa
Teparis Ta eproteparis 1yt manieHTis Ha [IIBJI mokparrye
ixHi (pyHKIIOHATBHI TOKa3HUKY IpH Bunucni 3 BIT, mo3u-
THBHO BIUTMBa€ Ha TpHUBAIiCTh nepeOyBanHs Ha [IIBJI Ta
miciaspeanimaniitoro aemipiro [19].
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Jnst cBOEYACHOTO BHSBJIEHHS Ta KOHTPOJIO
ICUAW (m's130B0i citabkocTi, HaOyTO1 y BiJIiJIEHH] 1HTe-
HCHBHOI Tepamii) y nmauientiB Ha I1IBJI, cyuacHi nporo-
KOJI PEKOMEHYIOTh BUKOPHCTOBYBATH CTaHJapTH30BaHi
inctpymentu: mkany MRC (Medical Research Council
sum score) ta quaamomerpito (handgrip strength). J{una-
MOMETpisI — IIe TIPOCTHI Ta 00'€KTHBHUN METOJ BUMIpIO-
BaHHSI MaKCHMAaJIbHOI CHJIM M’SI31B KHCTI 3a JOIIOMOTOO
pyuHoro nuHamometpa. [laIieHT BUKOHY€ 1O TpU CIIPOOH
KOXKHOIO PYKOIO; pe3yJIbTaT OIiHIOETHCS 33 CePeqHIM 3Ha-
geHHsIM (200 cyMor0) TpboX crpob. Lle mo3Boise 3MeH-
IIMTH BUNAJKOBI KOJMBAHHS 1 TIIOKpaIlye TOYHICTh
BUMiproBaHHs cunu. Y pocmimkenni Parry S. at al. (2015)
cTucKaHHs < 11 Kr y 4oJOBIKIB i < 7 KI' y IHOK PO3TJIsi-
JIa€ThCs SIK BOKJIMBUIA Mapkep ciiabKocTi M s13iB, OB’ s13a-
HuX i3 pozButkoM |ICUAW [20]. fkmio marieHT He MOxKe
BUKOHATH TECT Yepe3 M'SI30BY CIa0KICTh ab0 MOPYIICHHS
CBIZIOMOCTI, TIe PIKCYEThCA K OKpEeMUii HOKa3HUK (HaIpH-
kian, NT). Taka HEeMOXKIIHBICTE BHKOHAHHS TECTY caMa Io
co0i € TIarTHOCTUYHUAM KPUTEPieM, IO BKAa3ye Ha TSKKICTD
CTaHy i TPaKTY€TbCA HE SK BIACYTHICTH MATOJIOTII, a K
TijcTaBa Uil MOTIIHOIEHOTO 0OCTEKEHHS Ta AMHAMITHOTO
CIIOCTEPE)KEHHS 32 MAIlieHTOM. BakimBo miaKpecianTH,
110 OLiHKa M’s130B01 cuiu manienTiB y BIT mae ne nue
JIIarHOCTUYHE 3HAYCHHS, JI¢ € TAKOXK 1HCTPYMECHTOM JUIs
TUIAaHYBaHHS 44 KOopekii nporpaM ¢izuynoi Teparmii. J{u-
HaMiKa MoKa3HuKiB tuHamometpii Ta MRC sum score nos-
BOJISIE IHAMBIAYyali3yBaTH IHTEHCUBHICTh HaBaHTa)KCHHS,
OLIIHIOBAaTH €()EeKTHBHICTh BTPY4YaHb Ta CBOEYACHO KOPH-
ryBatu peadimirtamiiiHy ctpaterito. MRC sum score me-
penbadae KITiHIYHY OIIHKY CHJIM OCHOBHHX TPYII M SI3iB
BEPXHIX 1 HIDKHIX KiHIIIBOK Yepe3 TeCTyBaHHS IIECTH OC-
HOBHHX PyXiB 3 000X cTopiH 3 rpanamiero Bix 0 go 5. Cy-
MapHUi MMOKa3HUK <48 OaiiB BBAKAETHCS AIaTHOCTHIHIM
kpurepiem ICUAW [11, 20]. Orwinky M’S30BOi CHITH CITiJT
MPOBOJIUTH PETYIISIPHO - IOAHS ab0 uepe3 JAeHb, 3aIeKHO
Bil cTaHy NallieHTa Ta WOro 3IaTHOCTI 0 chiBmpari. Y
MAIli€HTIB, fAKI HE MOXYTh AKTHBHO CITIBIpAI[fOBATH
(Hanpuknan, y craHi rmbokoi cenaiil) BAKOPUCTOBYIOTh
IHII METOAM OOCTEKEHHS, sIKi HE MOTPeOyITh aKTUBHOT
y4acTi narjieHTa.

Just giarHoctrku ICUAW (cuampomy Mm’si30BOT
ciabkocTi, Ha0yTol y BiAIiIICHHI IHTEHCHBHOI Tepartii) y
namieHTiB Ha [1IBJI, He3anexxHO Bif IXHBOTO PiBHS CBiJIO-
MOCTI, CIIi/l 32CTOCOBYBAaTH TAaKHil KOMIUIEKC OOCTEKEHB!
MaCHBHY KJIIHIYHY OIIIHKY (MOHITOPHHT M’SI30BOTO TOHYCY
Ta o6csiry pyxiB), Y31 ckeneTHuX M’si3iB (171 06’ €KTHB-
HOTO BU3HAUEHHS CTyIeHs aTpodii), enekrpodizionoriuni
metoau (exextpomiorpadis (EMI') ta mocmikeHHsT He-
pBoBoi mposinrocti (EHMI)). aui o6¢cTexents 3abe3me-
YyIOTh paHHE BHABJICHHSA HEHPOM’s30BO1 AuchyHKIIT Ta

JIONIOBHIOIOTH KJIIHIYHY OLIHKY. TOMYy MM BBa)kaeMo, IO
IpU  po3poOlli pEeKOMEHAALil YM MNPOTOKONIB  JUIs
naniedTiB y BIT BaxiBo BKIIOYHMTH i IHCTPYMEHTH 00-
CTEeXXEHHs Ta CTaHAapTuU3yBaTH iX. BomHouac moTpiOHO
BpaxoBYBaTH, II0 B yMOBaxX YKpaiHCHKHX 3aKJIaiB 0XO-
POHHU 37I0POB’S BIPOBAKCHHS ACSKHX IHCTPYMEHTAIb-
HUX METOJIB OLIHKA MOXe OyTH OOMEKEHNM depe3 eKo-
HOMIYHi ¥ oprani3amiiHi YMHHUKA. TOMY BaXKIIMBO BHKO-
PHUCTOBYBATH JOCTYITHI METOIH: KIIIHIUHI IIKaJN, THHAMO-
METpIil0, IPaBIIIFHE MO3HUIIOHYBAaHHS Ta TOCTAIIHY PAaHHIO
MoOimizamiro. Li migxomm Jerko amanTyBaTH IO peaiit
ykpaincbkux BIT.

KnrouoBi kputepii, npeacTaBieHi y JOCHiIKEeHH]
Hodgson CL et al. (2021), neMOHCTPYIOTh, HACKIJIBKH IITH-
POKHM 1 CTPYKTYpPOBaHUM Ma€ OyTH MiAXil 10 paHHBOT
Mmobimizanii marienra y BIT [21]. Bonu 3a6e3neuytoTs 6a-
JaHC MiX OE3IIEeKOI0 MallieHTa Ta KOPUCTIO Bif il (izuy-
HOTO TepanenTa (Tabmur 1).

Ha mymKy DOCHiZHUKIB, ZOTPUMaHHS IUX KpH-
TepiiB Jae 3MOTy ONTHUMI3yBaTH (i3WYHY Teparito
narfienTiB Ha [[IBJI, pobmsun ii Ge3neuHimomo Ta edek-
TuBHImMoO©. lle cnpuse 3MeHMIEHHIO KiTBKOCTI YCKJIa-
HEHb 1 TpUCKOpIoe (hyHKIIOHaNBHE BimHOBIEeHHS y BIT.
Ilompu MO3UTHBHI pe3yNbTaTH OUIBIIOCTI JOCIIIKEHb,
NHUTaHHS ONTUMAaJILHOTO Yacy, TPHUBAJIOCTI Ta 1HTCHCHUB-
HocTi MoOinizauii mamientiB Ha IIBJI 3anumarorbes
BiakputuMH. Lle 3yMoBIO€ MoTpedy B MOAANBIIOMY BHB-
YeHHI iHAMBIAyaJbHUX MPOTOKOIIIB BTPY4aHb.

BucnoBku. Panniii mouarox ¢iznuHoi Tepamii y
narfienTiB Ha [[IBJI - e o0rpyHTOBaHa Ta OE3mevyHa cTpa-
teris. BoHa no3Bonsie ckopoTHTH dYac mepeOyBaHHS Y
Bi[UIIJICHHI iHTEHCHBHOI Tepamii Ta TPHUBAJIiCTh pecripa-
TOpHOI TiATpuMKH. KpiM TOTO, TakWil migXig MiHIMIZye
nposiBu M’s130B01 crnabdkocti (ICUAW) Ta 3HauHO mokpa-
nrye (QpyHKIIOHAIBHUM CTaH MAlli€HTa T Yac BHITUCKH.
BuKOpHUCTaHHS CTAaHIAPTU30BAHUX METOJMIB  OI[IHKH
M’S30BOi CHJIM JIO3BOJISIE CBOE€YACHO BUSIBISITH HEW-
poM’si30Bi aucdyHKLIi Ta iHAMBIAyali3yBaTH MPOTrpaMu
BTpy4aHb. PaHHs MoO1Ti3allist 32 a1aNTOBAHUMH IIPOTOKO-
JIaMU € 3aTpeOyBaHOIO Ta JIOLIIBHOO JUIsl BITYM3HSHOT CH-
CTeMHU OXOPOHH 3710pOB’s1. [ToaanbIiii JOCIHKEHHS MatOTh
30CepeUTHCS Ha JIOBIOTPHBAJIOMY CIIOCTEPEXKEHHI 3a
nanicaramu Ha IIBJI misg BU3HAYeHHS ONTHUMANIBHOI 1H-
TEHCHBHOCTI, TPHBAJOCTI Ta KPATHOCTI BTpydYaHb i3
HaCTYITHUM aHAJII30M 3aKJIIOYHHUX PE3yJIbTaTiB.

Konduaikr inTepeciB: BinCyTHii.

3asiBa npo aocTynHicTh aanmx: Jlawi, 1o
MATBEPKYIOTh PE3YJIbTaTH I[OTO NOCIHIIKeHHS, HE 3a-
CTOCOBYBAJIUCSL.

Taéauus 1
KurouoBi kpurepii panHboi Mo6isizanii y BigaijieHHi inTeHCHBHOI Tepamii
Ne KpuTepiii IosicHeHHs1
1 OcgiTa Ta HaBYaHHS IEPCOHAITY PiBeHb 3HaHb, CTaBICHHS Ta CIIPUIHATTS paHHbOI MoOLTi3aMLii cepen
MenuuHUX npaniBHUKiB BIT 3aumaroTecst HetocTaTHIM.
CucremaTiyHe HaBYaHHS € HEOOXIIHOIO YMOBOIO JUISl YCIIILITHOTO
BIIPOBA/PKCHHS IIPOTPaM.
2 Komymnikaris ta Bkuttouae GesnepepBHy KOMYHIKaIli0, 3aIy4eHHs Nali€HTIB 1 pOANH,
MDKIMCIMIUTIHAPHA CIIBIPALLs Opi€HTAIlI0 Ha MAII€HTA, NOCTiliHe podeciliHe HaBYaHHSI.
3 [MouaTkOBHI eTar: CKPUHIHT He Bci manienTy € kagauaaTaMy 111 MoOuizanii. OLiH0Th Io-
namieHra TOBHICTB Malli€HTa Ta BPaXxOBYIOTh KJIaCHYHI MPOTUIIOKA3aHHs (iH-
(hapkT, KpoBOTEeUa, HECTAOIbHI ITEPEIIOMH TOIIIO).
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4 [TnanyBaHHS aKTUBHOCTI BpaxoBye cran naiieHnra, nepcoHaity, pecypcu Ta opraHizamiiHy
maIfieHra CTPYKTYPY BiIUIIICHHS.
5 Po3nonin GpyHKIH 3 aKeHTOM Pimenns npo Mob6inizauito npuiiMae KoMaHa: Jikapi, ¢pi3uuHi Tepa-
Ha KOMaH/IHy po0oTy TIEBTH, MEJICECTPH, EProTEePaICBTH.
6 OuiHka criiBnpari namiesra BukopucroByrorts mkany Standardized Five Questions (S5Q) mst
LIBHMJIKOT OI[IHKH 3/IaTHOCTI OpaTH y4acTh y peabimiTalri.
7 Ouinka Oe3nexku AHai3 reMOIMHAMIKH, AUXANBHOT (QYHKIIT, CTaHy JUXaJbHUX IIIAXIB
Ta HEBPOJIOTIYHOT'O CTATYCY.
8 [No3umionyBaHHs nalieHTa PerynspHa 3MiHa NONOKEHHS Tija A7t NPOQIIaKTUKY MTPOJISKHIB Ta
MATPUMKH TUXaHHSL.
9 ®ynkuioHansHa MOO1TI3ais [TacuBHI Ta aKTHBHI pyXH, CHJIOBI BIIpaBHU, TPEHYBaHHS MOOLIBHOCTI,
HEHpPOM s130Ba EICKTPOCTUMYJIAIISI, BEPTHUKATI3aIlisl, BEJIOSPTOMETPH.
10 JloKyMeHTyBaHHS pe3yIIbTaTiB ®ikcamisg mporpecy, KOpeKuis IaHy, iHpopMyBaHHS KOMaHIH Ta PoO-

JIMHH, MIITPUMKA TOKa30BO1 METUITUHH.

Ipumimxka: ananroano 3a Hodgson CL et al. Ten strategies to optimize early mobilization and rehabilitation in intensive

care. Crit Care, 2021.
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Abstract. Mechanical ventilation (MV) is most
commonly used to sustain the vital functions of patients
who are in critical condition or unconscious and experi-
ence respiratory depression and other complications. Alt-
hough MV mechanically replaces the patient’s breathing
function and maintains life support, prolonged dependence
on mechanical ventilation leads to a range of complica-
tions that require long-term rehabilitation. Among the
most common complications are ICU-acquired weakness,
ventilator-induced diaphragm dysfunction (VIDD), cogni-
tive impairment, reduced exercise tolerance, and dimin-
ished quality of life.

«Art of Medicine»

Over the past decade, the majority of contempo-
rary studies have demonstrated that comprehensive reha-
bilitation based on a multidisciplinary team approach for
patients requiring prolonged MV remains highly relevant.
Despite the large number of studies available, there is still
an urgent need to determine the optimal timing for initiat-
ing physical therapy interventions, as well as their appro-
priate frequency and duration. Particular attention should
be given to the study of early mobilization of patients re-
ceiving mechanical ventilation in intensive care units
(ICUs). Many researchers emphasize that the early initia-
tion of physical therapy, proper positioning, respiratory
techniques, and early mobilization contribute to reducing
the duration of mechanical ventilation and facilitate earlier
weaning from MV. Such interventions significantly de-
crease the development of secondary complications that
may negatively affect patient recovery following pro-
longed ventilation. Furthermore, early physical therapy
has been associated with shorter hospital stays and im-
proved functional independence at discharge.

The aim of this study is to analyze the impact of
early physical therapy on the functioning of patients re-
ceiving mechanical ventilation in the intensive care unit
(ICv).

Invasive mechanical ventilation affects the dia-
phragm and other respiratory muscles even when applied
for a short period. Recent studies indicate that diaphragm
unloading during MV leads to a decline in its functional
capacity within 24-48 hours of mechanical ventilation.
Based on these findings, early initiation of physical ther-
apy is necessary to prevent ventilator-induced diaphragm
dysfunction (VIDD) and other related complications and
to accelerate the weaning process. This approach signifi-
cantly influences functional recovery and other relevant
clinical outcomes. Early therapy may include passive and
active exercises, respiratory muscle training, gradual ver-
ticalization, the use of assistive devices, and regular func-
tional monitoring with appropriate assessments.

Therefore, research focused on early physical
therapy for patients who require prolonged mechanical
ventilation in the ICU may contribute to faster weaning
from MV, improved functional capacity, and prevention of
various impairments and complications. It may also accel-
erate recovery, restore patient activity and participation,
reduce ICU and overall hospital length of stay, and provide
economic benefits for public healthcare institutions.

Keywords: early mobilization, physical therapy,
intensive care unit, ICU-acquired weakness, ventilator-in-
duced diaphragm dysfunction, physical therapy in the
ICU, weaning from mechanical ventilation.
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Abstract. Currently, Spitz neoplasms remain an unresolved issue in dermatological oncology practice. Diagno-
sis of these neoplasms may be complicated by association with other lesions. They may appear against the background
of a junctional or compound nevus, but their presence in the zone of an autoimmune reaction according to the type of
halo nevus is rare.

The publication describes the case of a 15-year-old patient with a family history of metastatic melanoma. The
adolescent was concerned about the development of white spots on his body which appeared in areas of existing pig-
mented nevi. On the right side of the torso, there was a nevus in the form of a nodule with heterogeneous colouring in the
centre and loss of pigmentation at the periphery. Dermoscopically, a nodule is visible in the centre of the hypopigmented
spot, focally containing pigment clods, isolated radial lines, and white structureless areas, diffuse pigment spots, isolated
dot and curved vascular inclusions.

Given the complex structure of the lesion, signs of irritation, regression structures, and localisation in the hy-
popigmented zone, the patient was prescribed short-term observation. On day 41, the nevus showed rapid changes in
structure, with the appearance of asymmetrically located peripheral clods-pseudopods, which due to the patient’s age,
were interpreted as signs of Spitz nevus. The patient’s parents were advised to remove the neoplasm as it was nodular in
nature and growing rapidly. However, consent was not given.

On day 69, the number of clods-pseudopods decreased significantly, although the overall size of the element
remained unchanged. On day 164, isolated peripheral clods appeared again, as a probable sign of active proliferation.
Parental consent was given to discontinue observation and perform an excisional biopsy. The neoplasm was excised
within healthy tissue.

A pathohistological examination of the removed material was performed. Conclusion: The histological picture
is most characteristic of a combined nevus — Spitz nevus and intradermal melanocytic nevus with areas of regression
(fibrosis). An immunohistochemical examination was performed, confirming the previous conclusions.

Our patient’s case demonstrates a pigmented lesion located in the achromic zone. Due to its spitz nature, the
dermoscopic picture is represented by elements that may be signs of malignancy, in particular peripheral multilayered
clods and pseudopods, radial lines, areas of pigment incontinence, and dot vessels predominating in the vascular pattern.
There is a combination with an intradermal component, which probably delayed the involution of the neoplasm. The
typical pattern of dynamic changes characteristic of Spitz nevi was also influenced by the superimposition of an autoim-
mune reaction, which manifested itself in the appearance of a halo. The appearance of connective tissue separating the
nevus area from the surrounding skin is a consequence of an autoimmune reaction in the area of the combined lesion.
Subsequently, it probably acted as a barrier, which led to the ‘conservation of the nevus and slowed down the rate of its
changes.

The behaviour of Spitz nevi is unpredictable, and their similarity to skin melanoma influences patient manage-
ment tactics and often leads to their removal. Clinical manifestations of periods of progression and regression may be
distorted by the combined nature of the neoplasms and require clarification through analysis of manifestations in broader
clinical studies.

Keywords: Spitz nevi, halo nevi, melanoma, dermoscopy, diagnostic imaging, skin neoplasms, observation,
neoplasm regression.
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Introduction. Currently, Spitz nevi remain an
unresolved issue in dermatological oncology practice. Dif-
ficulties arise due to the variability of macro- and micro-
scopic structures and the inconsistency of dermatopatho-
logical criteria for malignancy. For these reasons, a classi-
fication has been developed for benign Spitz nevi, grey
zone formations — Spitz melanocytomas, and malignant
neoplasms — Spitz melanomas [1].

Diagnosis of these neoplasms may be compli-
cated by association with other lesions. They may appear
against the background of junctional or compound nevi,
but their presence in the zone of autoimmune reaction of
the Setton nevus (halo nevus) type is a rare phenomenon,
which at the same time causes even greater concern about
malignancy. In the literature reviewed, we found several
cases of isolated descriptions or mentions among a series
of cases, but the patient we present is of additional diag-
nostic interest because of the available data from long-term
dynamic observation and the combination with an intra-
dermal nevus [2-4].

«Art of Medicine»

The aim of the study is to report a rare combina-
tion of Spitz and Sutton nevi, as well as to present and an-
alyze data from long-term dermoscopic monitoring of the
lesions’ evolution. The discussion of this clinical case will
be useful for specialists working in the field of dermato-
oncology as an example of managing suspected malignant
skin neoplasms in an adolescent.

Object and methods of research. Patient A is 15
years old. He is concerned about the appearance of white
spots on his body, which appeared in areas of existing pig-
mented nevi. He has a family history of metastatic mela-
noma. During examination, multiple spots surrounded by
hypopigmented areas were found, with some of them hav-
ing only focal pigmentation in the central part of the neo-
plasms (multiple Sutton nevi). On the lateral surface of the
trunk on the right, there is a nevus in the form of a nodule,
with heterogeneous colouring in the centre and loss of pig-
mentation at the periphery (Fig. 1A).

Fig. 1. Patient A, 15 years old, camera FotoFinder Medicam 1000s: A — Clinical photo. Nevus on the lateral sur-
face of the torso on the right, B — Dermoscopy day 0% (Polarisation Mode + UTG, 50x), C — Dermoscopy day 41%t
(Polarisation Mode + UTG, 50x), D — Dermoscopy day 69™" (Polarisation Mode + UTG, 50x), E — Dermoscopy
day 164" (Polarisation Mode + UTG, 50x)

Dermoscopically. During the first visit on Day 0
(Fig. 1B). In the centre of the hypopigmented patch a nod-
ule is identified, focally containing pigment clods, isolated
radial lines, white structureless zones, diffuse pigment
spots (pigment incontinence), isolated dot and curved vas-
cular inclusions.

Given the complex structure of the neoplasm,
signs of irritation, regression structures, and localisation in
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the hypopigmented area, the patient was prescribed short-
term observation.

On day 41, the nevus showed rapid structural
changes and the appearance of asymmetrically located pe-
ripheral clods-pseudopods, which, based on the patient’s
age, were interpreted as signs of Spitz nevus (Fig. 1C). The
presence of such elements in the dermoscopic picture is a
sign of intense proliferation. Benign complex melanocytic
nevi may also show peripheral clods, but in our patient’s

ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)




case, the clods and pseudopods form a multi-row grouping,
which is more characteristic of malignant neoplasms [5].
The patient’s parents were advised to remove the lesion, as
it is nodular in nature and growing rapidly, but they did not
give their consent.

On day 69 of the visit, the number of clods-pseu-
dopods decreased significantly, although the overall size
of the element remained unchanged (Fig. 1D).

Visit on day 164. Isolated peripheral clods reap-
peared, as a probable sign of active proliferation (Fig. 1E).
Parental consent was given to discontinue observation and
perform an excisional biopsy. The neoplasm was excised
within healthy tissue.

A pathological examination of the removed ma-
terial was performed. Conclusion: The histological picture
is most characteristic of a combined nevus (ICD-O coding
8720/0 Combined nevus) — Spitz nevus and intradermal
melanocytic nevus with areas of regression (fibrosis) (Fig.
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2A, 2B). Given the complicated medical history and the
peculiarities of the dermoscopic picture, an immunohisto-
chemical examination was additionally performed (p16,
HMB-45, PRAME, KI1-67). PRAME 1 — negative reaction
in the cells of the neoplasm. p16-INK4 — in most cells, a
preserved cytoplasmic/nuclear-cytoplasmic reaction is
noted, part of the dermal population demonstrates loss of
marker expression (Fig. 2C). HMB45 — pronounced cyto-
plasmic reaction in cells of the junctional population with
complete loss of expression in the dermal population of
formation cells (Fig. 2D). KI 67 — proliferation index
within 1-2 % (mainly superficial layers of the dermis).
Thus, the phenotype of the formation cells and the type of
their distribution correspond to a benign formation from
melanocytes — a combined nevus with focal Spitz mor-
phology, growing against the background of a skin scar
(probably partial regression of the formation or post-trau-
matic changes).

Fig. 2 Photographic documentation of the results of pathological histological examination of a 15-year-old pa-
tient: A - H&E 40x, B - H&E 100x, C — IGH p16-INK4, D — IGH HMB-45

Research results and their discussion. Spitz ne-
vus is a benign melanocytic proliferation first described in
1948 by Sophie Spitz as childhood melanoma [6]. It was
initially described as an erythematous papule, typically lo-
cated on the face or extremities of children or adolescents.
However, further studies have shown that in 71-92 % of
cases, it manifests as a pigmented lesion. Spitz nevi have
the ability to regress on their own [7]. During dermoscopic
examination, they show an ‘exploding star’ pattern during
growth and ‘stardust’ during involutive changes. Given the
rapid growth and dermoscopic changes in the structure of
the neoplasm, it causes concern and requires differential
diagnosis with skin melanoma [8-10].

Melanoma is a malignant tumour prone to rapid,
unpredictable growth and metastasis. A significant propor-
tion of tumours (10 % to 58 %) show regression, mani-
fested by areas of partial or complete pigment loss, the for-
mation of inflammatory infiltrates and a certain degree of
fibrosis [11, 12].
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Similarly, Sutton nevi, which are benign lesions,
are clinically characterised by a pigment-free halo sur-
rounding the melanocytic nevus and also show a connec-
tion with the activation of local immune responses, in par-
ticular CD8" T lymphocytes [13, 14].

During the evolution of the halo, it may expand,
and the pigmented formation located in the central part
may partially or completely disappear. The non-pigmented
areas that arise as a result of such dynamic changes remain
on the skin for a long time. These processes may also occur
with eczematization and the development of a reaction of
the Meyerson nevus type [15].

Our patient’s case demonstrates a pigmented le-
sion located in the achromic zone. Due to its spitzoid na-
ture, the dermoscopic picture is represented by elements
that may be signs of malignancy, in particular peripheral
multilayered granules and pseudopods, radial lines, areas
of pigment incontinence, and dot vessels predominating in
the vascular pattern. There is a combination with an
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intradermal component, which probably delayed the invo-
lution of the lesion. The typical pattern of dynamic
changes characteristic of Spitz nevus (symptoms of ‘star-
burst’ and ‘stardust’) was also influenced by the superim-
position of an autoimmune reaction, which manifested it-
self in the appearance of a halo. The appearance of con-
nective tissue separating the nevus area from the surround-
ing skin is a consequence of an autoimmune reaction in the
area of the combined neoplasm. Subsequently, it probably
acted as a barrier, which led to the ‘conservation’ of the
nevus and slowed down the rate of its changes.

Conclusions. Spitz nevi are an unresolved issue
in modern dermatological oncology. Their behaviour is
unpredictable, and their similarity to skin melanoma influ-
ences patient management tactics and often leads to their
removal. The clinical manifestations of periods of progres-
sion and regression may be distorted by the combined na-
ture of the neoplasm and require clarification through anal-
ysis of manifestations in broader clinical studies.

Conflict of interest: absent.

Data Availability Statement: The data that sup-
port the findings of this study are available from the corre-
sponding author upon reasonable request
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Pe3tome. Ha cporoani IIminoigui HOBOYTBO-
PEHHSI 3aJIMILAIOTHCS OJHIEI0 3 HAWOLIBII CKJIQJHUX IIPO-
OneM nepMaToOHKOJOTIi. J{iarHOCTHKa CYTTEBO yCKiaj-
HIOETBCS 32 YMOBH IO€IHaHOT MOpdotorii.

VY ny6mikauii omucaHo BHUMNAAOK 15-piuHOro
rmarieHra 3 OOTSDKEHUM CIMEMHNNA aHAMHE30M III0I0 METa-
cratnaHOl MenaHomu. Ha OokoBili moBepxHi Tyiy0a
CrpaBa BUSIBIICHO HEBYC y BHIVISAI BY3JIHMKA, 3 HEOIHO-
pimHIM 3a0apBICHHAM Y IEHTPi Ta BTPATOIO MIrMeHaIlii mo
nepudepii.

JepMocKotmiuyHa KapTHHA: Ha TiIi TiHOMTMEHTHOT
IUISIMH Bi3yaJli3y€ThCsSl BU3HAYAETHCS BY3JHMK. Y LEHTPI
YTBOPEHHSI BU3HAYAIOThCA (DOKaJbHI MIrMEHTHI T'PYJIKH,
MOOJIMHOKI po3raity eHi JiHi1 Ta 0111 6e3CTPyKTypHI 30HH.
Takox criocrepiratotbes TUQy3HOI MIrMEHTHI TOYKH, 110-
OJIMHOKI TOYKOBI Ta BUTHYTI CYJJMHHI BKJIFOUSHHSI.

3BaXkalouM Ha CKJIaAHy OyJOBY YTBOPEHHS, XBO-
pOMY NIPU3HAUYEHO KOPOTKE criocTepexenHs. Ha 41-if nenp
crocTepekeHHS 3a(piKCOBAHO Pi3Ky AWHAMIKY: JECTPYK-
TypH3allisl HeByca 3 MOSBOIO O3HAK aTHIIii, aCHMETPUIHO
pO3MIMIEHUX Tepu(EepPHIHUX TIOOYII-TICEBIOMOMINA. 3a-
MPOTIOHOBAHO PO3TIITHYTH MOJKJIMBICTE BHIAJICHHS yTBO-
PEHHsI, OJJHaK 3rosa He Oyia HaJaHa.

Ha 69-if neHp 3HayHO 3MEHIIMJIACH KUIBKICTbH
rinoOyn-nicepononiii. Ha 164-it nenp 3HOBY 3’SIBHIIUCH
MIOOIMHOKI epudepudHi rpy 1Ky, sIK IMOBIpHA O3HaKa aK-
THBHOI npouidepanii. Hanana 3roja Ha BUKOHAHHS €KC-
1u3iitHoi Oioncii. Y TBOpeHHs BUCIUEHE B MeXaXx 3[0pPOBUX
TKaHHH.

BukoHaHO ITaTOriCTOIOTIYHE TOCHTIIKEHHS BHIA-
JeHoro Martepianmy. BHCHOBOK: TicTonoriuyHa KapTHHA
HalOLIPII XapakTepHa IJIsI KOMOIHOBAaHOTO HEByca —
Tmi HeByca Ta BHYTPIIIHBOIEPMAaIBHOTO MEJIAaHOITUTAP-
HOTO HeByca 3 IUIIHKaMu perpecy (¢ioposy). Bukonano
IMYHOTICTOXIMIYHE JJOCIIKSHHS, SIKE MiATBEPANIIO MOIe-
PEHI BUCHOBKHU.

HenepenbauyBana noseninka Hesyci lllmina ta
X MOJiOHICTh 10 MEJTAHOMH BIUIMBAIOTh Ha TAKTUKY JIIKY-
BaHHS XBOPHX, 1110 YaCTO CTAa€ MPUYNHOIO JUISl BUAATICHHS.
KniniyHi nposiBM NepiofiB Iporpecy Ta perpecy MoxyTh
CIIOTBOPIOBATHCS Yepe3 KOMOIHOBaHY IIPHPOAY YTBOPEHb.
Bonn motpedyroTh yTOUYHEH HNIISIXOM aHAJI3y MPOSBIB Y
MpoIeci MUPIIUX KIIHIYHUX JOCIIIKEHb.

Kirouosi ciosa: Illmiin HeBycH, rajio HEBYCH,
MeJTaHOMa, AePMOCKOIIIS, JIarHOCTUYHA Bizyalizallis, HO-
BOYTBOPEHHSI IIKIPH, CIIOCTEPEKCHHS, PETPECist HOBO-
YTBOPEHHSI.
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Pe3rome. Benosna tpomboembomis (BTE) y miteit — akTyanbHa mpobiema Uit IemiaTpiB i XipypriB depes ae-
(himUT TOCTiMKeHD Ta TaHUX MPO e(PeKTUBHICTP 1 MKOAY aHTHKOAryJsIHTIB. [latodiziomoris Tpombo3y Ta Horo dapma-
KOJIOTIYHA peaKIlis BiAPI3HAIOTHCS Y IITSH 1 JOPOCITHX.

Merta gocmimkeHHs — aHaJi3 (GaKTOPiB PHU3UKY Ta CHMIITOMIB TOCTPOro TpoM0O03y rimmbokux BeH (TT'B) HmxHIX
KIiHIIIBOK Y AiTeH I pO3pOOKH JIiKyBaHHS.

[IpeacraBneHo ABa KITiHIYHI BUIIAJIKHU, IO UTFOCTPYIOTh CKJIQJHICTh JIIKyBaHHS TaKol MaToJOril.

[TiniTok 3BepHYBCs aMOyYJIaTOPHO: YJIBTPa3BYKOBa 3HaXiKa — CyJMHHA Mab(OpMallisi TpaBoi TOMIUJIKH 3 TPOM-
6030Mm. JTaboparopro: D-Dimer —2257,0 ngFEU/mI, niarno3 mixteepmxerno MPT-anriorpadieto. [lpusHadero: Kiekcan
0,5 mu/n00y, komIIpeciiiHa Teparis, akTUBHUI pexxuM. Uepes 3 TmkHi BBenenHs: Kiekcany 3min Ha Y3 /1 He Oyi10, Hioro
3aminnm Ha Kcapenro 20 Mr/no0y (mo3sin MO3 3 2024 poky). TpoMOu perpecyBaiu MoOBiIbHO, MAIIEHT CKEPOBAHHIA 10
remarosiora. JliarHos: cmajkoBa TpoMOOQiIisl, TinmeproMonucTeiHEMis, PEaKTHBHHHA aHTU(POCQHOMIMIAHUA CHHIPOM
(ADC), 'inepkoarynsmiiiHuil cTaH, CyauHHA ManbhopMmaris 3 TpomOo30M. ITicims KOpeKIil JTiKyBaHHS peKaHai3aIlis
ckaana 70 %.

[MamienTka 15 pokiB 3BepHYyacs 3i ckapramu aMOyiatopHo. JliarHocToBaHo roctpuii TT'B roMminkw, mpu3HadYeHO
KoMIpeciitHy Tepanito Ta Kcapenro. Pennaue craBest yepes 3 micsmi. Ilicns 1ooOcTe)xeHHsS BCTAaHOBJICHO: IEPBHHHA
TpoMbodimis, JledmeHcpka MyTaris (TeTepO3UTOTHUH CTaH), MopymeHHs ¢omaTHoro odominy, TI'B y cramii peka-
Haumizanii. Pekomennosano Kcapenro 20 mr/no0y a6o Emiksic 5 mr aBidi Ha 100y TpuBamo. Uepe3 3ynmuHKY JTiKyBaHHS

CTaBCsl PELUJIUB.

TI'B y niteit motpedye poOOTH MyJIbTUANCIMILUIIHAPHOT KOMaHAH, KOPEKIil COCO0Y JKHUTTS Ta MOXKHUTTEBOTO
NPU3HAYCHHS aHTHKOATYJISIHTIB y MO€IHAaHHI 3 TpoMbodiniero Ta ADC.

KirouoBi cioBa: BeHO3Ha TpomMOOeMOOIIisl, CyauHHA Maib(opMallisi, aHTUKOAryJsHTHa Tepamis, Kcapento,
Enikgic, ciagikoBa TpoMOodinis, Jlelinencpka myTaiis, aHTU(HOCHOMIITIAHUI CHHAPOM, MYJIbTHIUCUUILTIHAPHUH MK,

Beryn. it 3 BEHO3HOIO TpoMOOEeMOOIi€ €
POOIEMOIO [UTA TTEiaTPiB i CyANHHHUX XiPYPTiB, OCKLIBKH
3a HasIBHOCTI JIMIIIE O/THOTO HEBEIIMKOTO PAaH/I0Mi30BaHOTO
JIOCJIIJDKEHHSI HEJIOCTAaTHBO JaHUX NP0 e(PEeKTUBHICTH i
KOy aHTUKoaryssHTiB. Kpim Toro, marodiziosoris
TpoM0OO3y, HOro aHaTOMIYHHE po3moAin 1 (apmako-
JIOTIYHA peakilis Ha aHTUKOATYJITHTU BIJPI3HSIOTHCS Y
nireit i gopocinux [1, 2].

Benosna tpomboembomis (BTE) y miteir BBa-
JKAETHCSA CEPHO3HOI0 IMPOOIEMOI0 4Yepe3 MOTEHIIHHY
CMEpPTHICTS 1 3Ha4Hi yckiaHeHHs, 30kpema TEJIA (Tpom-
O6oemOoumito  JereHeBoi  apTepii), LEpeOpPOBACKYISIPHI
Bunagku ta nocrrpombornunuit cunapom (IITC). BTE
BUHHUKA€E TPU aKTUBAIil X04a O OJHOTO i3 KOMIIOHCHTIB
Tpiaau BipxoBa: 3acTiif KpOBOTOKY, MOMIKO/KEHHS €HIO0-
TEJTIBHOTO Iapy abo TinmepKoaryJsilis Kposi.

3a manumu peectpiB namientiB 3 Kanagu, CIIIA
ta Hinepmannais, yactora BTE cranosuts Big 0,07 mo 0,49
BumnajkiB Ha 10 000 giteii Bikom Bix 1 micsis qo 18 pokis,
3 MKOBUMH TOKAa3HUKAaMH y JiTel 10 | poKy Ta miuTiTKiB
[3-7]. Cepen rocmitanizoBaHuX JiTel piBEHb 3aXBOPIOBa-
HOCTI IlepeBHIIye 3arajubHonomysuiiauid y 100-1000
pasiB: mpubau3Ho 58 BumaakiB Ha 10 000 rocmitamizamiii.

binpmie Hixk y 90 % BunajkiB nexiaTpuYHOrO
BTE mnpucytHiii ogun abo Oinbuie (axkTopiB pH3HKY,
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MIPUYOMY BEHO3HI KaTeTep € HaWNOIIMpEeHImHM (aKTo-
pom, mo crupuuunsie nmoHan 90 % BHUIAAKIB HEOHATAIB-
Horo BTE Tta monan 50 % Bunankie BTE y miteii.

3a nannmu peectpis, cMepTHicTb Bin BTE craHo-
BUTH puOIn3HO 3 % Ha i 16 % CMepTHOCTI iTel Bix
IXHBOT'O OCHOBHOI'O 3aXBOPIOBaHHA. Pusuk peuuauBy
ominoeTbes y 10-15 %. Yacrora I[1TC konuBaeThes Bin
10 % mo 60 % 3ajexHO BiJ METOJIB HOTO OLIHIOBAHHS, i
JIOC1 ICHy€ 3HaYHa HEBU3HAYCHICTh MIOJI0 HOTO KIIiHIYHUX
HACTIAKIB 11 aited [8, 9].

MeTa focrigKeHHs] — IpOaHaJi3yBaTH (aKTopu
PH3HKY, O3HAKH 1 CHMIITOMH T'OCTPOTO TPOMOO3y IIHOO-
KHX BEH HIDKHIX KIHI[IBOK JiT€H 3 METOI0 po3poOKH dap-
MaKOJOTIYHUX 1 He(hapMaKOJIOTIYHUX 3aXOJIB Mpodinax-
THKH PELUJIUBY.

O0’exr i MmeToau aociimxenns. [1in coctepe-
JKEHHSM 3HAXOIMINCS IBO€ JiTed: marieHT 13 pokiB i
narieHTka 16 pokis.

[Mamient 13 pokiB 56 kr, pict 168 cMm, HOp-
MocTeHiK. OTnsHyTHI aMOyTaTOpHO Yepe3 HaOpsK mpaBoi
TOMIJIKM Ta HE3HAYHOTO OOJIIO B HiM ITiJT 4ac XOAbOH, KUK
3’sBUBCA 3 1HI TOMY, OyB CKEpOBAaHHH MeIiaTpoM J0
xipypra 3 mijo3poro Ha remaromy. [Ipum ormsmi: mpasa
romiyika 30i1blIeHa y HUKHIHM Ta cepeaHiil TpeTHHi B po3-
Mipax (+3 cM), IIKipa TOMUIKM 1 CTONM 3BHUYAHOrO
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KOJIbOpY, Teria. Pyxu Ta 4yTimBicTh B 000X CTOMAax 3a- JommuiepiBcbka KpuBa 3 OOKOBHX TiJIOK BiJ
JIOBLIIBHI, IyJIbCallisl Ha NIepe/iHii Ta 3a/{HI} BEIMKOIOMIJI-  MpaBoi 33/IHbOT BEJIMKOTOMUIKOBOI aprepii. ['iaku oTouy-
KOBHX apTepisix TakoxX 3a10BijbHA. [Ipy nanbnarii npaBoi 10T IWIIATOBaHI BEHO3HI NEPEIIETEHHS B TOBIIII KaM0Oaio-
JIMTKHU BiJUyBaBcsl OIb y CepelHil Ta HIWKHINA TpeTHHaX  moXibHoro m’s3a. CriocTepiraeMo MaricTpaibHO MOpyIie-
BHYTPIIIHBOT oBepxHi. OKpiM MPOCTYTHUX 3aXBOPIOBaHb  HHI KPOBOIUIMH, 3HATUH 13 PO3MIMPEHHUX AULTHOK y M 5131
HIiYAM paHime He XBOpiB. BiB MajoakTHBHHI cmoci® 3 HaKIAQZaHHAIM BEHO3HOTO KpPOBOTOKY (puc. 3, 4).
JKUTTS, HE CTE)KUB 3a TNpaBWIbHICTIO XapuyBaHHS. Jlmst  [liarHo3: cyawmHHa Maib(opMmamis TpaBoOi TOMIIKH,
BU3HAYCHHS 1 MIATBEPKCHHA IiarHo3y OyJio MPOBEAEHO  yCKIIaJHEHa TPOMOO30M.

HIM3Ky iHCTpymeHTampHUX (Y3, Hommmeporpadis Ta
MPT-anriorpadist CyauH cepeIHb0i TPETHHH IPaBOi HIK-
HBOI KiHIIIBKH) Ta TabopatopHux (3AK, mocmimkeHHs cH-
CTEMH 3rOpPTaHHS KPOBI) JIOCIIKEHb.

[Mamientka 16 p., HOpMOCTeHIK. 3BepHyJacs 3i
cKkapramu Ha 0oJli y BEpXHi TpETHHI NpaBoi TOMIJKH.
[IpoBeneno Y3/I ni1st BCTaHOBIICHHS AiarHO3Y Ta IPHU3HA-
yeHe JiKyBaHH. [1icis MOBTOPHOT MOSIBU CKapr MALIEHTKY
CKEpOBaHO Ha KOHCYJBTALIIO 10 TeMaToJIora.

Pe3yabTaT gociail:keHHs Ta iX 00roBOpeHHs.
[lig wac Y3/] mamienTa BikoM 13 pokiB y cepeqHiil TpeTHHI
MpaBol HIDKHBOI KiHIIBKY BHSBIICHO CyIUHHY Malb(pop-
MaIliro, yCKIagHeHy TpoMOo3oM. Y KaMOalomomioHOMy
M’s131 Bi3yaNi3yIOThCsSl JIAKYHH, BHIIOBHCHI KpPOB’I0 Ta
TpoMOoTHUHIMH MacamMu (puc. 1). CmocrepiraeTbes
MyJIbCYIOYUH KPOBOILIHH (puc. 2).

Puc. 3. MaricTpanbHo 3MiHeHU# apTepiajabHMii
KPOBOILUIMH

+

4273 emls
3149 cm/s
2862cm/s
262

0.26

87.00 bpm

Puc. 4. 3minenuii apTepiagbHuii Ta BeHO3HMIT KPOBO-
TJIMH

Puc. 2. KpoBominH y cyauHax, o 0TO4yIOTh PO3LIH-

peni TpoMGoBaHi cyTHEY 3AK 06e3 ocobmuBocteit, okpim IIOE — 23

mm/roz. [1ix 9ac TOCHiIKEHHS CUCTEMH 3TOPTaHHS MTOKa3-
uukn D-Dimer mepeBuiyBamu HOpMy Oliblie HiX y 5
pasiB — 2257 nipu Hopmi 500 (tabm. 1).
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Taoauns 1
IToka3HMKH CHCTEMH 3rOPTAHHS KPOBI
IToxasHuk OtpuMaHi 3HauCHHS Hopma
[IporpomOiHOBHIA Hac 12¢ 95-125¢
[IpoTpoMOiHOBHI iHICKC 92 % 80-120 %
MHB 1,09 0,85-1,2
Ingexc Quick 77 % 78 —142 %
didpuHOTCH 3,91/n 20-4,01/n
TpombinoBuii yac 14 ¢ 14-18¢
AUTY 339c¢ 290-35¢
D-Dimer 2257,0 ng FEU/mlI Menme 500ng FEU/ml
C-peakTuBHHIA OUTOK 1,0 Mr/n Menmie 3 mMr/n
AntuTpoMOiH-111 35,1 mr/mn 20 — 40 mr/mn

[Tin wac MPT-anriorpadii Ha piBHI cepeqHbOT
TPETHMHU TOMUJIKH, B TOBINI KaM0ajomoaioOHoro M’si3a,
Bi3yaJli3y€eThCs YITKOKOHTYPOBaHHM YTBOPEHHS
HenpaBWIbHOT (GOPMH, MYJBTHIOKYJISPHOI CTPYKTYpH,
po3mipamu 42x23x91 MM (epenHpO-3aqHIA X IMUPHUHA X
BHCOTA), 0 AEMOHCTPYE MEPEBAXKHO TiNePiHTCHCHBHHI
curHain B T2 ta PDFS i3 rinoiHTeHCHBHUMHU CYAHMHHUMH
eleMeHTaMu; rino-rinepinteHcuBHoro B T1 33, 3
ocepenkaMu 0OMekeHHS TUQy3ii Ta BUTIAIiHHSI CUTHATY B
MERGE pexumi. YTBOpeHHsI HE MOUIMPIOETHCS 32 MEXi
M’s130BOi Qaciii, YUHUTH NOMIpHUHA Mac-eeKT Ha IpH-
Jerii M’sIKi TKaHuHH, 6e3 nepudokaaIbHOro HadpsKy (puc.
5). BumieonucaHe yTBOPEHHS IHTEHCHBHO HAKOMHYYE
KOHTPACTHUM CEpeHUK OUIBIIICTIO KamMep, a KUBHJIbHA
CyJIMHA BiJIXOJIUTh BiJ 33 JHHOT BEIIMKOTOMLUIKOBOI apTepii
(puc. 6).

Puc. 5. MPT i3 koHTpacTyBaHHAM M’SIKMX TKAHUH
TOMIJTKH

ITig yac mikyBaHHS IIbOTO TMAIli€HTA KEPYBaJIUCS
pexomenparismu Kominianoro i HaykoBoro ToBapucTBa
CynuHanX AHOMAJTIH.

3 orsy Ha KITiHIYHY KapTHHY Ta HEOOXiIHICTb
JTU(epeHIiaabHOT IarHOCTUKH MiXK HEOILTACTUYIHUM IIPO-
1IecoM i TpoM0030M, Ha NEpIIOMY eTari OyJIo IIPU3HAYEHO
aHTUKOAryJsHTHY Teparito Kiekcanom 0,5 mir ouH pas
Ha JIeHb MPOTATOM 3 MicsiB. [lonpu BiACyTHICTH OQiIiii-
HHX PEKOMEHJIalliil 111010 3aCTOCYBaHHS 3a3HAYEHOT0 TIpe-
mapaTy B IeiaTpUYHIHM MpakTuIl B YKpaini, BuOip Tepamii
0asyBaBcs Ha MDKHAPOJHHMX IIPOTOKOJAX (HACTaHOBH
American Society of Hematology ta International Society
on Thrombosis and Haemostasis), mo permameHTyOTH
JiKyBaHHS TOmiOHMX craHiB y miteit [10, 11]. IMamient
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OTpuMaB KOHCYJILTaIIiIO remarojiora, IIJIaH J'IiKyBaHHS[
Y3roK€Ho.

Puc. 6. AprepianbHa rijika, mo ;KUBHTh MaJb(pop-
Mauio

[Micnst yTouyHeHHS HiarHO3y CyAMHHAa Maibdop-
Marrisi Oyo Moau(iKOBAaHO TAKTHKY JIKYBaHHS: iH €KIIii
Knekcany 3amineno Ha Kcapenro 20 Mr oauH pa3 Ha 100y .
[Ipote TpuTHXXHEBHI KypC Teparii He J1aB OYiKyBaHOI 110-
3UTHBHOI KJIIHIKO-PEHTTEHOJIOTTYHOT TUHAMIKH. 3 METOI0
KOPEKIIii MOAaIbIIo] TAKTHKH BEACHHS Ta MOTIHOICHOrO
o0CTe)XeHHs nalieHTa O0yJio CKEpOBaHO HA KOHCYJIBTAIIII0
1o remarojiora B HICJT «OXMAJIUT».

3a pe3ysbpTaTaMu MOAaIbIIOr0 00CTEIKEHHS Y Te-
MaroJsiora OyJi0 BCTaHOBJIEHO JiarHo3: CragkoBa TpOM-
6o¢imsa. [imepromommcreinemis. Peaxtuamit A®C.
lNnepkoarynsuiitauit cran. CynuHHa Manbdopmariis y
NpaBiii HWKHIM KIHIIBII 3 BUHHUKHEHHSAM TpomO0o03y.
Pexanaizanis Bincytas. Takox Oyio npuiHsTE pilleHHS
3MIHHUTH JIKYBaHHS:

o [Iponosxutn Kcapenro 10 mr 1 pa3 Ha moby
IiB POKY.

e Acniipun 75 mr 1 pa3 Ha 100y MiB POKY.

e domieBa kucoTa S Mr 1 pas B JIeHb TPUBAJIO.

¢ YV cTarioHapHAX YMOBAaX MPH PELUANBAX TPOM-
603iB 200 IJIAaHOBO IPOBECTH MOBHY renapuHizanito 400-
500 Op/kr ninogo6osa iHdy3is + C3I1 3 Mir/Kr BIpogoBk
5-10 mHiB i3 mepexogom Ha [IOAK.

o Jluknogenakosi cBiuku 100 Mr aBidui Ha JIeHb
yrpooBxk 10 qHiB.

o [lenrokcudinin 5 ma B/B Ha ¢izposzumni 10
JHIB.
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[TuraHHs NOANBIIOro PaJANKAIBLHOTO JIIKYBaHHS
CYJIMHHOT MaJIb(OpMallii 3aJIMIIAETHCS AUCKYCIHUM 1 pO-
3IIISAAETHCS. MICHS JOCSTHEHHS MAlliEeHTOM MOBHOJITTSL.
IcHyIOTB HacTymHI clieHapii:

1. ManoiHBa3uBHUIl: €HIOBACKyJsIpHA eMOO-
JI3aris cyIMHHOT MaIb(popMalii.

2. Xipypriuauii: BUCi4eHHS Maibpopmamii 3i
CKEJIETU3AIIEI0 3aJHHOI BEIIMKOTOMIJIKOBOI apTepii.

3.  KowmOiHoBaHWii: mUTOCTaTHYHA Tepamis
OIICOMIIITHOM 13 TTOAAJIBIIOI0 PE3CKITIETO.

4. KoHcepBaTHBHHI: aHTHKOAryJISTHTH, Ie3a-
TperaHTy, JMHAMIYHE CIIOCTEPEKEHHSI.

Sk monmaTKOBHMU KIIHIYHWHA TPUKIAN JOIUIBHO
PO3IIISIHYTH BUNAJO0K NalieHTKH 16 pOKiB HOPMOCTEHIY-
HOI cTaTypH. 3BepHyJacs 31 ckapramu Ha 0ol y BepXHii
TpeTHHi npaBoi roMiiky. [1ig yac qociimKeHHs cucTeMu
3rOpTaHHs KPOBI, TOKa3HUKH IIPOTPOMOIHOBOTO Yacy crTa-
HoBWM 12,7 ¢, mpu HOpMi: 9,6—11,8c, iHImI — y Mexax
BIKOBOi HOPMHL.

3a I0TOMOTOI0 yJIbTPAa3BYKOBOTO IYTUIEKCHOTO
CKaHyBaHHS y BEPXHIil TPETHHI PaBOi TOMIJIKH Bi3yallizo-
BaHO CypaJbHI BEHH, IO MICTATH CBIXI TpOMOOTHYHI
Macu. BepudikoBaHo miarHo3 roctporo TpomM003y rimoo-
KUX BEH IIPaBOi HWKHBOI KIHI[IBKM Ha PiBHI TOMIJIKOBOTO
CEerMeHTa.

MenykaMeHTO3Ha Teparis Mojisirajia B npuiiomi
Kcapenro 15 Mr 2 pa3u Ha IeHb IPOTATOM 3-0X MICSIIB Ta
KOMITpeciiHuil enactuunuii ronsd Il kiaacy cTuCHEHHS.
[Ticnst 3aBepIIeHHS KypCy JIIKyBaHHsI 3 TOTPUMaHHIM YCiX
BUMOT 4epe3 KOPOTKHH MMPOMI’KOK Yacy y BEpXHil TpeTHHI
TOMIJIKH 3HOBY 3 SIBIUIHCS OLTb i HAOpsK. Y 3B’S3Ky UM
Mani€HTKa HalpaBiieHa Ha KOHCYJBTALIIO IO TeMaTOoJI0ra
B HACJI “OXMAJJUT”.

3a pe3ynbTaTaMM JETaJbHOTO Ta MOTIHOJICHOTO
00CTe)XEHHS TeMaToJIorOM BCTaHOBJIEHO [iarHo3: Ilep-
BUHHA TpoMOodinis. JlelieHcbka MyTallisi B TeTepO3UroT-
HOMY CTaHi, opymeHHs y ¢osarHomy oOomiHi. Tpom603
rIMOOKMX BEH NPaBOi HIXKHBOT KiHIIIBKH, TOMIJIKOBHII cer-
MEHT Ha CTajii peKaHami3aiii.

BpaxoByoo4H reHeTHYHY CXHIIBHICTB JI0 TilepKo-
aryJsinii, OyJIo HeperyisiHyTO CTpaTerito JikyBaHHs. Peko-
MEH/IOBaHa aHTHUKOATYJsHTHA Teparis Kcapenro 20 mr 1
pa3 Ha JIeHb TpUBaJO (TIpH PSACHIH MEHCTpyauii 3HU3UTH
no3y Kcapento) a6o Emikeic 2,5 Mr 2 pasu Ha JIeHb TpH-
Bajio [12-15].

JonaTtkoBo mpu3HAaYeHO MpuiioM BitamiHiB B12
500 a6o 1000 mkr 1 pa3 Ha 100y, domiesa kuciora 400
a60 800 Mxr abo 1 mr 1 pa3 Ha 100y mpoTsrom 1 micsr.
Kypc nponosxxysaru 1 pa3 Ha kBaptain. Ilicis 3akiHUCHHS
npuiioMy, KOHTpois BiTamiHiB B12, ¢omieBoi kucnoTw,
TOMOIMCTETHY Ta KOPEKII0 MPOBOJMTH 3TiTHO 3 Pe3yJib-
TaTaMH OOCTEKESHHS.

BucHoBKH. AHai3 NPEICTABICHUX KIIHIYHIX
BUIAJIKIB ITIATBEPIKYE HACTYIIHE:

1.  Kuniniysi BUnmajaxu TpoM003y riimOOKHX BeH
HIDKHIX KiHIIIBOK Yy JIiTeH MaroTh pi3Hy €TioJIorilo, Ae oc-
HOBHY pOJIb BilirparoTh HE JiMIIe 30BHIIIHI (akTopyn (Ti-
MOJMHaMis, He30aJIaHCOBaHEe XapyyBaHHs), a ¥ BPOKEH1
aHoMautii PO3BUTKY CYAWH i T€HETHYHO IEeTePMiHOBAaHA
TpomMbodimis.

2. Jlnsa BusiBneHHs Manbhopmallii, yckiaaHe-
HUX TPOMO030M HEOOXiTHE KOMIUIEKCHE 3aCTOCYBaHHS iH-
CTPYMEHTAIBHUX Ta Jab0paTOpHUX METOJIB JIOCIi-
JUKeHHsI. TakoX KIIFOYOBUM aclieKToM € nudepeHIiiaibHa
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JIarHOCTHKA 13 MyXJIMHHUMH YTBOPEHHSMH M SIKMX TKa-
HUH.

3. 3uaune mixsunienns D-Dimer y mireii i3 Ha-
OpsikamMu Ta OOJISIMH Y KiHIIIBKaX € KpUTUYHUM MapKepoM
JUISL TIPU3HAYEHHS aHTHKOAryJISIHTHOT Tepartii.

4. Yacri peruanuBu 00110 Ta HeePEKTUBHICTh
MpsIMOT1 aHTHKOATYJITHTHOI Tepamii € ImiacTaBolo Ui Ha-
NpaBJICHHS MAlLli€HTa JO IeMaToJora I ITOTIHOICHOro
oOctexxeHHsa. Busnenns JleineHcpkoi MyTarii Ta mopy-
mieHHs (QoylaTHOTO 00OMiHY Ja€ MOXKITBICTD ONTHMi3yBaTH
JKyBaHHS.

5. Tpom003 rTHOOKUX BEH HIKHIX KIHI[IBOK Y
Jiteit noTpedye poOOTH MyIBTHIUCIUIITIHAPHOT KOMaHAN
(meniaTpa, remarosiora, CyAMHHOTO Xipypra), KOpeKLil
CIOCcO0y JKUTTS Ta IPU3HAUYEHHS aHTUKOATYJISTHTIB Ha I10-
CTIHIA OCHOBI, OCKUIbKH MOEIHYETHCSA 3 TPOMOO(iTiero
Ta aHTU(HOCHONINITHAM CHHIPOMOM.

KondguikT inTepeciB: BiaCyTHii.

3asBa mpo mocTymHicTs manumx: Jlami, mo
MiITBEPDKYIOTE PE3yJbTaTH LBOTO JOCIIJDKSHHS, IO-
CTYITHI y aBTOpa-KOPECIIOHCHTA 32 OOIPYHTOBaHUM 3aIlH-
TOM.
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Abstract. Venous thromb oembolism (VTE) in
children is an urgent problem for paediatricians and vas-
cular surgeons, as there is only one small randomised trial
and a limited information base, which lacks data on the ef-
ficacy and harms of anticoagulants. At the same time, the
pathophysiology of thrombosis, its anatomical distribution
and pharmacological response to anticoagulants differ be-
tween children and adults.

The aim of the study is to analyse the risk factors,
signs and symptoms of acute deep vein thrombosis of the
lower extremities in children to develop pharmacological
and non-pharmacological treatment measures.

The study presents two clinical cases that illus-
trate the complexity of managing patients with this pathol-
ogy.

An adolescent presented on an outpatient basis
with characteristic complaints and an ultrasound finding of
a vascular malformation of the right lower leg complicated
by a thrombotic process. The main laboratory tests were
unremarkable, D-Dimer 2257.0 (N - less than 500ng
FEU/mI), and the diagnosis was confirmed by MRI angi-
ography. Treatment was prescribed: Clexan 0.5 ml once a
day, compression therapy, active regimen (there is no rec-
ommendation for the use of Clexan in children in Ukraine).
Ultrasound monitoring and determination of D-Dimer
(halving of the baseline value to 1138.0 ngFEU/mL) was
performed once a week (as recommended by a haematolo-
gist). After 3 weeks of Clexan administration, there were
no changes in ultrasound monitoring, and therefore,
Clexan injections were replaced with Xarelto 20 mg once
daily (official approval from the Ministry of Health of
Ukraine from mid-2024).

The thrombi regressed slowly, and he was re-
ferred to <OHMADYT» in Lviv. Diagnosis after further
examination: Hereditary thrombophilia. Hyperhomocys-
teinaemia. Reactive antiphospholipid syndrome. Hyperco-
agulable state. Vascular malformation in the right lower
extremity with thrombosis. There was no recanalisation.
The treatment was corrected and in 3 months the recanali-
sation of the veins was about 70 %.

Another 15-year-old female patient presented
with similar complaints on an outpatient basis. After con-
ventional examinations, she was diagnosed with acute
deep vein thrombosis of the lower leg and prescribed treat-
ment - compression therapy, Xarelto - according to the
scheme. The disease recurred in 3 months. She was con-
sulted by a haematologist at «<OHMADYT», and diag-
nosed: Primary thrombophilia. Leiden mutation in the het-
erozygous state, disorders in folate metabolism. Deep vein
thrombosis of the left lower extremity, tibial segment in
the stage of recanalisation.

Anticoagulant therapy: Xarelto 20 mg once daily
for a long time or Eliquis 2.5 mg twice daily for a long
time. Additionally, vitamin B12 500 or 1000 mcg once
daily and folic acid 400 or 800 mcg or 1 mg once daily for
1 month were prescribed. 3 months after stopping treat-
ment, he relapsed again.

Thrombosis of the deep veins of the lower ex-
tremities in children requires the work of a multidiscipli-
nary team (paediatrician, haematologist, vascular sur-
geon), lifestyle correction and the prescription of antico-
agulants on a regular basis, as it is combined with throm-
bophilia and antiphospholipid syndrome.
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Bumoru 10 ogpopmiienns crareit Kamezopisa - b

ABTOpY, SKHii HAJICUIIAE CTATTIO J0 PENaKLil )KypHaiy, HeoOXiHO 3apeecTpyBaTHcs Ha caiiti xypHaiy «Art of Medi-
Cine» Ta mojaTu CTaTTIO 32 HACTYIHUM Hokiukanasam http://art-of-medicine.ifnmu.edu.ua.

[Ticnst peectpariii HeOOXi1THO OHOBUTH CaWT, 3aiTh y po3ain Iloganus Ta BuOparu omnuito «IlogaTu HOBUI MaTepiag .
IIpu moxaui crarTi Ha caiiT HEOOX1THO 3aMIOBHUTH ITOJIE IMiJT HA3BOIO MPEAMET Ta BKa3aTH BiIMOBIIHY CeliaJIbHICTb, HATTPUKIIATL
«MenumHay. Haspa ¢aiiny moBHHHA BiAIOBIAaTH MPi3BHULLY Hepuoro apropa. Ha moyaTtky crarTi 000B’A3K0B0 HE00XiTHO BKa-
3aTH HOMep TeJledoHy aBTOPA TS TTOJATIBIIOTO CIIIIKYBAaHHS 3 pEaKIli€lo )KypHAITY, a TAKOXK KaTEropilo CTaTTi (HapuKiIam,
OPUT'THAJIbHI JOCIIJIP)KEHH ). Penakuis skypHaJTy IpOBOAUTEH NepeBipKy Ha HAABHICTh aKkaJeMi4HOro muariary!

Penakuis sxxypHany «Art of Medicine» 6epe 1o po3risay ajs myOiikanii CTaTTi 32 yMOBH, 10 Hi PYKOIIHC, Hi Oyab-sKa
fioro yacTuHa, TalJIumi, pUCYHKH He OyJH oIry0JiKoBaHI paHillle B IpyKOBaHil 4M eJIeKTpOHHIN GopMmi i He mepeOyBaroTh Ha
po3risal i myOsmikarii y iHmomy xypHati. CTaTTi njiaTHi, onjiata npoBoAUTHLCS Mic/isl MiANUCAHHS 10T 0OBOPY.

Bumoru 10 opopmiieHHs cTaTeil

Pykomuc HeoOxinHo odopmuru 3a gomomororo MS Word Ha cranaapTaHomMy apkymii popmary A4 (210x297 mm), wpudr —
«Times New Romany, posmip mpudty — 14, intepsan — 1,5, ab3auunii Biacrym - 1,25 MM, BUpiBHIOBaHHsI - o mupuHi. [1ojs 1oKy-
MmeHTa 20 MM (3 ycix CTopiH), 06csr - 10 30 cTopiHOoK.

Jo npyky npuiiMaoThcsi HAYKOBIi CTATTi yKPaiHCHKOI0 Ta aHIJIiHCHKOI0 MOBaMH, SIKi MiCTSITh TaKi He0OXiTHI eJleMeHTH:
Mudp YAK.

Haspa ny6.ikanii (BeJMKHMU JiTepaMH, OAMHAPHUII MiXKpsAIKOBHii iHTepBaJI).

® Ininiaam aBTopa (aBTOpiB), MPi3BHIA, MOBOO CTATTI — HEXKUPHUM MIPUPTOM, BUPIBHIOBAHHS IO JIIBOMY Kpalo, OIMHAPHUI
MIDXKPSIKOBHI IHTEpBAJL.

® Vcranosa (moBHa HasBa, Kadeapa, micto, kpaina, ORCID ID, Scopus—Author ID (kxoxHoro aBropa y Tiif OC/iJOBHOCTI K
BOHH MOJIaHi y ¢TaTTi), e-mail) — KypcuBoM, HEKMPHUM HIPH(TOM, BUPIBHIOBAHHSI [0 JIIBOMY KParo, OJMHAPHHUI MIKPSAKOBUI iHTEpBAL.

® Pe3rome muieThCsi MOBOIO CTATTI HA MOYATKY, @ IHILE PE3FOME MHUIIETHCS B KiHI cTaTTi (YKpaiHChKOK MOBOIO - 00csr 1500-
1800 3HakiB, 63 POGIIB Ta KIFOUOBKX CIIiB, AHTIICHKE pe3toMe TIOBMHHO MaTH 10 3000 3Hakis (2700-3000) Ge3 mpoOiiiB Ta KIFOYOBUX
CITiB), y HUX MOBHICTIO BifloOpaxaeTscs 3micT ctarTi. Pesrome moBunHo 6yrn BE3 CTPYKTYPHUX EJIEMEHTIB!

HaykoBa cTaTTst 000B’I3KOBO Ma€ MICTUTH TaKi CTPYKTYPHI eJIeMeHTH:

BeTyn: nocraHoBka 1po0JieMH y 3arajbHOMY BUIJISAAI, aHANI3 OCTAHHIX JOCIIKEHb Ta IyOIiKalii, B IKMX 3aI104aTKOBAHO PO-
3B's3aHHS JJaHOT IPOOJIEMH 1 Ha SIKi CIIMPAETHCS aBTOP, BU3HAYCHHS HEBUPILIICHUX PaHillle YaCTUH 3arajbHOi IPOOJIEMH.

MeTta n0caiIKeHHs: MICTHTh 2-5 peueHb, B IKUX CPOPMYITBOBAHO SIKY MPOOIieMy abo TilmoTe3y BUPIIIYE aBTOP 1 3 IKOK METOIO.

O06’exT i MeToaM HocaiKeHHs: Britoyae B ceOe 1OKIaHUI BUKIA]] 00’ €KTY, 00CATIB, TEPMiHY, METOIUK TOCHTiKeHHs. [anuii
PO3IiJ HOBUHEH MICTHTH MaKCHMAaJIbHY iH(pOpPMALIIo - IIe HEOOXIIHO JUI IIOJAIBIIOr0 MOXKIIMBOTO BiITBOPEHHS PE3YJIbTATIB IHIIVMH Hay-
KOBIIIMH, IIOPIBHAHHS PE3yJIbTAaTiB aHAJIOTIYHHUX JOCIIPKEHb Ta MOXKIIMBOIO BKIIOUCHHS JAHUX CTATTi B MeTa-aHali3. Bkasyerbes norpu-
MaHHA eTHYHHX NPUHIHUIIB PH NPOBeIeHHi J0CTiIKeHHs!

Pe3yabTaTn gocaiaKeHHs Ta iX 00roBOpeHHs: X CIIi/I IPEACTABISATH B JIOTIUHIH NOCIIZOBHOCTI O€3 ITepaTypHUX MOCHIIAHb.
JlaHi HaBOJATBCS YITKO, Y BUTJIAI KOPOTKHX OIKCIB 3 rpadikamu, Tabnuusamu ta pucynkamu. CiliJi BUIUIMTH HOBI 1 BaXJIMBI acCleKTH pe-
3yJIBTATIB MPOBEACHOTO JOCIIKSHHS, IPOaHaTi3yBaTH MOXKJIIMBI MEXaHI3MH a00 TIlyMadeHHS [UX JaHUX, 10 MOXKJIMBOCTI 3ICTAaBUTH iX 3
JAaHUMHU IHIIUX J0CTiAHKUKIB. He cii moBTOproBaTy BiOMOCTI, 1110 Bxke OyIi BKa3zaHi B po3aimi «Berymy.

He caing ny6/i0BaTi B TeKCTi cTaTTi JaHi, Ki HABeJEHI Ha pUCYHKaX, Tpadikax i B TaOIULAX, sIKi TOBUHHI OyTH YiTKUMHU Ta
iHpOpMaTUBHUMHU. Y CTATTI JOIyCKAETHCS BUKOPUCTAHHS 0 6 PHCYHKIB.

B 00roBopeHHs MOKHA BKIFOUNUTH OOIPYHTOBaHI PEKOMEHAALIIT /715l MPAKTUKH 1 MOXKJINBE 3aCTOCYBaHHS OTPUMAHHX PE3yJIbTaTiB
y MalOyTHIX TOCHIKEHHSX.

OdopmiieHHs] pUCYHKIB Ta Ta0JIMIb:

® HABOJATHLCS B TEKCTI CTATTi, 0€3 OOTIKAHHS;
® [IOCHJIAHHS Ha TAOJIMIN Ta MAIOHKA HABOJATHCS TAKOX Y TEKCTI cTarTi (Tadu. 1, puc. 1);
® Bci pucyHkH noBuHHI 0yTH y opmati JPG (3 po3nineHoro 3xathictio 300dpi);

® y Ta0NHUISIX HE MOBUHHO OYTH MOPOKHIX KIITHHOK, odopmIieHi 3rigao 3 Bumoramu JJAKy Ykpaiuu i po3milieHi mo TeKcTy.

BucnoBkn: HaBecTn IiicyMoKk BUKOHAHOT pPOOOTH: 110 OTPUMAHO, PO IO [ MOXKE CBIIUUTH a00 10 MOKE 03HAYATH, YOMY CIIy-
SKUTB 1 SIKi PO3KpUBA€E MOXKIIMBOCTI. BioOpa3uTH mepcrnekTHBY BUKOPUCTAHHS PE3yIbTaTiB.

Konduaikr inTepeciB: BigcyTHiii.

Jlitrepatypa. Jliteparypy mianucyemo cioBoM References. Crincok nitepatypu opopMIIseEThest 6€3 CKOPOUEHb MOBOIO OPHTiHAITY
i 3 TpaHcIiTepaliero. ABTOPY HOJAIOThCS B MOPSAKY 3radyBaHHs, 3T1THO 3 BUMOTaMHU CTUWIO Vancouver ITocunanHs B TEKCTi BKa3yIOThCS
nudpamu y KBapaTHuX nyxkax. CHIHCOK Mae BKJIIOUATH HE MEHIIE 5 [pKepes 3a OCTaHHi 5 pokiB. J{Jist akTHBHOTO BKIIIOUSHHS CTaTeil Hay-
KOBOTO (haxOBOTO BHIAHHS B 00Ir HAYKOBOI iH(OpMAIIii Ta KOPEKTHOTO iHAEKCYBaHHS TyOTiKaIliii HAYyKOMETPUYHUMH CHCTEeMaMu HEOOXiIHO
TicIIs HaBeCHHS BUKOPUCTAHOTO kepera Bka3aTu doi!

3a6opoHa BUKOPHCTAHHS HAYKOBHUX NPalb KPaiHH-OKYNaHTA. 3a00pOHAETHCS LINTYBaHHS B TEKCTi Ta BHECECHHS 10
610iorpadiyHIX CIUCKIB THX IDKEPE, sIKi oIy OIIiKoBaHi pociiChbKOI0 MOBOIO B Oy/1b-sIKili KpaiHi, a TAKOXK JHKEPEJT IHIIUMHU MOBaMH, SIKIIO
BOHHM OMyOJIiKOBaHi Ha TepUTOPil pocii Ta Gimopyci.

Jlorogip npo nepenayy aBTOPCHKHX Mpas.

Minnucanus YT'OAUW Ha myGuikaiiro Ta pO3HOBCIOPKEHHS CTATTi € 000B’SI3KOBUM ITiCIIs TOBHOTO ii ONparroBaHHs (IIepeBipKH,
peLieH3yBaHHS Ta KOPEKIIiT).

Binomocti npo aBTopiB nogaBaTn 000B’A3K0B0 (OKpeMHM (paiiJIOM) YKPaTHCHKOIO Ta aHTIIIHCHKOI0 MOBaMU:

- I.L.B. (noBHicTIO)

- IMocana, 3Banns, micue podotu, ORCID ID

- KonrakTauii TenedoH Ta aapeca elneKTpoHHOI HoITH (000B’I3K0BO).

CrarrTi, He opopMIIeH] HAJTE:KHUM YMHOM, He IPUHMAIOThCs 10 myorikanii. Peakiis 3amumiae 3a co0010 PaBo MPOBOAUTH
penaxuiiiHy mpasky.
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JIJISI HOTATOK

Bci crarTi pekoMeHI0BaHO 10 APYKY HA 3aciJaHHI pelaKIiifHOI KOJIeTii micisl peleH3yBaHHs, KOMIT FOTepHUMA
Habip i BepcTka penakii xxypuany «Art of Medicine».
®dopmat A4. O6csr o 31,25 ym. Apyk. apk.
Hpyk odpcernuii. Tupax — 100 npum.
3niiicHeHO y BUAABHUITBI IBaHO-DpaHKIBCHKOTO HAI[IOHATEHOTO MEAWYHOTO yHIBepcHTETY. CBIZIOITBO PO BHECEHHS Cy0’ €KTa
BUJIABHUYOI CIIpaBH 10 J[ep>kaBHOTO pEECTPY BUAABLIB, BUTOTIBHHKIB i PO3MOBCIODKYBaYiB BUAABHUYOT MPOMYKIIIL.
JIK Ne2361 Bin 05. 12.2005 p.
76018, M. IBano — dpankiBebk, By1. [anuibka, 2.

LinkoBute ab0 9acTKOBE PO3MHOKEHHS B Oy/Ib — SIKHIA CIIOCIO MaTepialiiB, OMyOIiKOBAaHUX y IbOMY BUJIaHHI, JIOITYCKA€THCS JIUIIIE 3
MHCBMOBOTO JIO3BOJY PEIaKIIii.
BiamoBigansHICTh 3a 3MICT PEKJIAMHHUX MaTepiajliB HeCe PEeKIaMOIaBeIlb.
BiAnoBifanbHICTh 32 3MICT CTATTi HECYTh aBTOPH CTATTI.
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