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VK 616-006:614.2:616-082.2
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®AKTOPW, ACOLIMOBAHI 3 HAMPABJIEHHAM MALIEHTIB
A0 NIKAPA-OHKONOrA 'Y NPAKTULI NEPBUHHOI MEAUYHOI AOMNOMOI'A

TetsiHa A. BexHoBeub, Onekcangpa I'. MawkeBuy

HauioHanbHuit meauuHuit yHiBepeuTeT imeHi O. O. Boromonbus, M. Kui, YkpaiHa

Pe3tome

Bceryn. PaHHA [AiarHOCTHKa OHKOJIOTIYHUX 3aXBOPIOBAaHb 3HAYHOIO MIpOI0 3a/IeXKUThb BiJj CBOEYACHOIO
BUSIBJIEHHS NePIIUX CUMITOMIB Ha piBHi IEpBUHHOI MeJUYHOI JJOIOMOTM Ta HalpaBJeHHs MaliEHTIB J0
cnenianizoBaHol gonoMoru. BogHodac gpakTopy, 1[0 BIJIMBAIOTh Ha pillleHHs JliKapiB MepBUHHOI JIAHKU
110710 HaNpaBJIeHHs NaLi€HTIB A0 JiKaps-0HKOJOra, NOTPe6Y0Th MOAAIbLIOT0 BUBYEHHS.

MeTa. BusHauutu dakTopH, aconilioBaHi 3 HalnpaB/eHHSIM NALi€HTIB [0 JliKaps-OHKOJIOTA Y MPaKTHUIi
JliKapiB IepBUHHOI MeIUYHOI JOTIOMOTH.

Martepiaiu Ta Metoau. [IpoBeseHo aHkeTyBaHHA 311 sikapiB 3arajbHOI NPaKTUKHU — CiMEMHUX JiKapiB.
AHKeTa BKJ/OYaJa IWTaHHA WLIO0J0 COLia/JIbHO-IICUXOJIOTIYHUX XapaKTEePUCTUK JIiKapiB, KJIHIYHUX
CUMITOMIB, GaKTOpPiB pU3UKY OHKOJIOTiYHMX 3aXBOPIOBAaHb y MAlli€EHTIB Ta NpHU3HAYEHHS CKPHUHIHIOBUX
06CcTexxeHb. PecioHZieHTIB pO3M0/ijieHO Ha JBi FpyNHu: jJikapi, ski He HAaNpaBJIAOTD NAlliEHTIB A0 JiKaps-
oHkoJsiora (n = 200), Ta Jiikapi, fiKi HanpaB/AsAITh NalliEHTIB Ha KoHcyAbTalio (n = 111). CTaTUCTUYHUI
aHaJli3 MPOBOAMJIU i3 3aCTOCYBAaHHSAM KPUTEPilo ¥ Ta TOUHOT0 KpUTepito Pimmepa.

Pe3yibTaTH. AHKETyBaHHA 1070 GaKTOPiB PU3UKY OHKOJIOTIYHHMX 3aXBOPIOBaHb YacTillle MPOBOJUJIU
JliKkapi, Akl HampaB/AIOTb MNalieHTIB 0 oHKosiora (82,9% mnpotu 72,0%; p = 0,038). BuasieHo
3HAYyLIMHA 3B'I30K MK HaIpaBJeHHAM [0 JiKaps-OHKOJIOTa Ta HasABHICTIO KJIHIYHOTO CHUMIOTOMY
«UIBUJKA BTOMJIIOBAHICTb» (72,1% npotu 58,8%; p = 0,026) i o6Ts>keHOTr0 ciMeliHOro aHaMHe3y (92,8%
npotu 84,0%; p = 0,033). HasaBHicTh JoMalIHbOro abo CeKCyaJbHOTO HACUJIbCTBA Oy/a acoljiioBaHa
3 OiJIBILIOI0 YaCTOTOO HaNpaBJeHHs [0 JiKapsa-oHkoJora (18,0% npotu 7,0%; p = 0,004). BukopucTaHHA
CKpUHIHrOBUX MeTOZiB (Mamorpadii, kosoHockomil, [IAll-TecTy) Takoxk 4acTille crocTepiranocs cepef,
JliKapiB, fAKi CkepoBYyIOTH NaLli€HTIB A0 ¢axiBLiB cneliani30BaHOi JaHKK MeJUYHOI JOIOMOTH.

BucHOBKM. OTpuMaHi pe3y/nbTaTH [Aal0Tbh 3MOTry MOJINIIMTA CBOEYACHe BUSBJEHHS OHKOJIOTiYHOI
maTosIoTii Ha OCHOBiI BUsABJIEHUX (AKTOpiIB, acouilloBaHUX i3 HaNpaBJEHHSIM MallieHTIB [0 JiKaps-
OHKOJIOTa y IpaKTULi NepBUHHOI MeJUYHOI JONOMOIH, cepef, AKUX KJIIHIYHI CMMITOMM MNaLi€HTIB,
HasABHICTb (aKTOpiB pHU3UKY, HAABHICTb BUINAJKIB [OMAlIHbOTO HACUJIbCTBA Ta pe3yJbTaTH
CKPUHIHIOBUX METO/iB 06CTeXXeHHH.

Kawouoegi caosa: oHKOJIOTiYHA AOIIOMOra, NepsuHHa MeJAu4YHa AolloMora, JIiKap, CKpI/IHiHI‘, PaK,
HACHJIBCTBO

BCTYN

o . (axropiB pu3mKy [2].
OHKOJIOTIYHI 3aXBOPIOBAaHHS 3aJIMIIAIOTHCS OIHIEI0

3 TPOBIJJHUX TPUYMH CMEPTHOCTI Y CBITi Ta CTaHOBITH PaHHsl  JiarHOCTHKA  3JI0AKICHUX ~ HOBOYTBOPEHb
3HauHYy TIpOONEMy ISl CHCTEM OXOPOHH 30pOB’s. € OAHMM i3 HaHe(EeKTHBHIIMX LUISAXIB 3HHKEHHS
ILopoKy peecTpyeThcs TOHaA 19 MIH HOBHX BMMAgKiB CMEPTHOCTI Ta TOKPAIICHHS pPE3YJbTATiB  JiKyBaHHS.

HACeJIeHHsI, ypOaHi3alii Ta TONIMPCHHS IOBEIiHKOBHUX

3JI0SIKICHUX HOBOYTBOpEHb 1 Maibke 10 MiH cmepreid,
noB’s3aHuX 13 pakoMm [1]. OuikyeThCs, 10 IOOATBHHIA
TSArap  OHKOJIOTIYHMX  3aXBOPIOBaHb  3pOCTaTHUMeE
y  HaWOMMXK4l  JECATWIITTS ~ BHACHIZOK  CTapiHHA

6

BaxnuBy ponb y IbOMy HpoOLECi Bifirpae nepBHHHA
MeJMYHa JIOTIOMOra, OCKUIBKM caMe JIikapi 3arajbHol
MpakTUKH — cimeiHi mikapi  (mikapi  3I1CJI) gacto
NEepPIIMMH KOHTAKTYIOTh i3 HALllEHTaMH 3 IOYaTKOBUMH
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ado  HecreuM(iYHUMH  CHUMITOMAaMH
OHKOJIOT1YHOTO 3aXBOpIOBaHHS [3, 4].

MOXKJINBOT'O

3HayHA YaCTHHA BWIIAAKIB PAaKy MPOSBISETHCS
Hecnenu(IYHUMH CHMIITOMAaMH{, TaKHUMHU SIK IIBHIKA
BTOMJIIOBAaHICTh, HEBMOTHBOBAaHa BTpaTa MacH Tijia
abo Tpusanuii 6ine [5]. Ix inTepmperanis y nepsumnmiit
MEIWYHIA JOIOMO31 € CKIIaJHHUM KIIHIYHUM 3aBIAHHSIM,
OCKINNBKHM JIKapsM HEOOXiTHO BIiAPI3HATH TOIIHPEHi
TMOOPOSIKICHI CTaHW BiJi MOXJIMBHX IMPOSBIB OHKOJOTIYHOL
narosiorii [6, 7]. Bimomo, 1o aBoMicsiuHa 3aTpUMKa
HalpaBJIeHHs MaIllieHTa 3 IJ03pPOI0 Ha OHKOIATOJIOTiI0
Ha 00CTEXXEHHSI MOXKE TIPU3BOAUTH 10 BTpaty a0 0,7 poky
JKUTTSI Ha OJTHOTO TaIlieHTa [6].

PimleHHs momo  HampaBlieHHs — Malli€HTa 10
CreliaJli30BaHOl JTOTTOMOTH (OPMYEThCS TiJl BITMBOM
KIIHIYHAX CUMIITOMIB, (akTOpiB pU3UKy Ta npodeciitHoro
JOCBiMy JiKaps, BKIIOYAIOYM KIIiHIUHY iHTYImifo [5].
BaxnuBe 3HaYE€HHA MalOTh TaKOX OOTSDKEHWI ciMEHHMH
aHaMHe3, TOBEAIHKOBI ()aKTOPH pPH3HKY Ta COLiajibHi
yMmoBH [8§, 9].

BaximBoro  CKIaJOBOK  PaHHBOIO  BHSBIICHHS
paKy € CKpHHIHTOBI IporpamH, 30Kpema Mamorpadis,
KOJIOHOCKOITiSI Ta IUTOJIOTIYHUI CKPUHIHT IIMHKKA MaTKH,
IO JTO3BOJISIIOTH BUSIBIISITH IEPEpakoBi 3MiHM ab0 paHHi
cranii 3axBoproBaHHs [10]. AKTHBHa yd4acTh JiKapiB
TIEPBUHHOI MEIMYHOI JIONIOMOTH Yy CKPHHIHTY IiIBUIIy€E
piBeHb PaHHBOTO BHSBICHHS Ta IOKPAIIy€e PE3yJbTaTH
nikyBaHHs [11].

[Tonpn 3HauHy KITBKICTb JOCIIKEHb, (HaKTOPH,
0 BIUIMBAIOTh HA pIMIEHHS JIKapiB NEPBHHHOI
JAHKA IOAO0 HANpaBleHHA MAIli€HTIB A0  JKaps-
OHKOJIOTA, 3QJIMIIAIOTBCS  HEIOCTATHRO  BHBYCHHUMHU.
Kpamie po3yMmiHHS [HX YHHHHKIB MOXE CIOPUATH
VIAOCKOHAJICHHIO CHCTEMH pPAHHBOI IarHOCTHUKH Ta
B3a€MOJIIT MK TIEPBHHHOIO 1 CIICIIali30BAHOI0 MEITUYHOIO
nonomororo [12].

META

Merolo 1OTO  JOCHI/DKEHHS €  BU3HAYCHHS
(akTopiB, acoliiOBaHUX i3 HANpaBICHHSIM MAIiEHTIB Ha
KOHCYJBTAII0 IO JIKAaps-OHKOJIOTa Yy TPAaKTHUIl JIiKapiB
31ICJL.

MATEPIANA TA METOOU

Byrno MPOBEICHO MoTepeyHe aHKETHE
JIOCHiKeHHST (cross-sectional survey) cepenm JiKapiB
3[ICJI 3 Mmeror OUIHKK (AKTOPIB, acoIiioBaHUX i3
HATPABJICHHSIM TAIli€HTIB HAa KOHCYJBTAIIO 0 JiKaps-
OHKOJIOT2 Yy TPaKTHLi TEpPBHHHOI MEIWYHOI JIOITOMOTH.
HocnimkenHas Oyro chpsMOBaHE Ha aHali3 KIiHIYHEX,
comianpHUX Ta TmpodeciiHnx (axkTopiB, MmO MOXYThH
BIUTMBATH HA TPUUHATTS JKapeM pillleHHS I[0J0
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HalpaBjeHHs Mali€HTIB 13 MiZ03pOI0 Ha OHKOJOIiYHE
3aXBOPIOBaHHSI.

Y  nmocmimkxeHHi B3amM  ydactb 311 mikapiB
3IICJI. Yyacts y gociimkeHHi Oyna HOOpPOBUIBHOKO Ta
AQHOHIMHOIO. YCi pecnoHAeHTH Oynu NoAiAeHi Ha JBi
IpyN¥ BiAMOBIMHO JO BIANOBIAI HA KIIOYOBE ITHTaHHSI
AHKETH IIO0/I0 HAMPABJICHHS MAI[IEHTIB HAa KOHCYJBTALII0
IO JiKaps-OoHKoiora: rpyma | — omikapi, SKi He
HaTIPaBIIOTH MalieHTiB 10 oHKosora (n = 200); rpyma 2
— JliKapi, sIKi HaNpaBJSIFOTh MAIIEHTIB Ha KOHCYJBTALIO 10
oHkojora (n=111).

Jami  30mpamucst  OHNaliH 32  JOIOMOTOIO
CTPYKTypOBaHOi ~ aHKETH,  pO3pOOJIEHOI  aBTOpamu
JIOCITIJPKEHHSI Ha OCHOBI Cy4YacHUX ITiJXOMIB 10 PaHHBOTO
BUSBJICHHS OHKOJIOTIYHHUX 3aXBOPIOBaHb Y TEPBHUHHIN
MEIUYHIN T0ITOMO31.

Ankera  BKIIOYaNa  JEKUIbKA ~ TEMaTUYHHUX
O10KiB: mpodeciiiHi  XapaKTEpPUCTHKU JIiKapiB (Micue
po3rairyBaHHS MeIu4yHOI npaktuku (micro > 300 Twc.
HaceneHHs, micto < 300 TwHc.; cemuiie), cTaX POOOTH
nikaps 3IICJI (£ 5 pokis; 6-10 pokis; 11-20 pokis; > 20
POKIB), KiNbKicTh nekiapamii i3 mamientamu (< 1000;
1001-2000); poboTta B omHOMYy ab0 IEKIIbKOX 3aKianax
OXOPOHM  3JI0POB’s);  COIO-TICHXOJIOTIUHI  (haKTOpH
JiKapiB, SKi MOIIM BIUIMBaTH Ha KIIHIYHI pilIEHHS
(piBeHp TpodeciiiHOro BHCHaKeHHS (IIOCTIHHO; YacTo;
iHOmi);  3aJIOBOJICHICTH  MPOQECIHOI  MisSUTBHICTIO);
KIIHIYHI CHMIITOMH, 3 SKUMH HaidacTille 3BepTaloThCS
MAI[IEHTH 3 OHKOJIOTIYHOK IaTOJIOTi€l0 (HEBMOTHBOBaHA
BTpara Macu Tina; IIBHJIKA BTOMJIIOBAHICTb;
MOPYIIEHHS POOOTH  IITYHKOBO-KHIIKOBOTO  TPAaKTy;
MOPYIICHHSI CEUOBHAIUICHHS; HAsBHICTh  YIIIJIBHEHHS
a0o HOBOYTBOpPEHHS, Oilb HEACHOTO TeHe3y), (akToph
PH3HKY  PO3BHUTKY OHKOJIOTTYHHX 3aXBOPIOBaHb
y maiieHTiB (OOTsDKCHHH CIMEHHMI aHaMHE3; COLalbHi
¢daxropn (TpUBaIMi CTpec, AOMaIIHE abo CeKcyalibHe
HaCWJIbCTBO, HEOE3NEeYHI YMOBHM Ipalli); IOBEHIHKOBI
(axropu (KypiHHS, BXXHBaHHS aJKOTOJIIO, HU3bKa (Di3ndHa
AKTHBHICTB, XapUOBi 3BUUKH)).

KpiM TOro, pecnoHIEHTIB 3amuTyBald, YU
MIPOBOJISITH BOHM aHKETYBAHHS MAli€HTIB o0 (akTopiB
PpHUBHKY OHKOJIOTTYHHX 3aXBOPIOBaHb. Binmosiai
KomyBammcs sk: 1 — tak, 0 — Hi.

Jlikapi TakoXX TMOBIJIOMIISUIM TIPO OOCTEKEHHS, SIKi
BOHHU HaiyacTille NpU3Ha4yaloTh MalieHTaM i3 akropamu
pu3uKy abo MiJO3pOr0 HAa OHKOMATONOTiI0 (Mamorpadis;
KOJIOHOCKOTIiSI, TeCT Ha TPHXOBaHy KpoB y kaii; [TAII-
TECT; BU3HAUCHHS PiBHS MMPOCTAT-CICIIM(ITHOTO aHTUTEHA
(TICA); Bu3Ha4YEHHS OHKOMApKePiB).

OCHOBHOIO 3MIHHOIO JOCHTI[KEHHS Oyna mpaKTHKa
HaTIpaBJIICHHS TAIIEHTIB Ha KOHCYNBTAIlil0 O JiKaps-
OHKOJIOTA. Pecriongenram CTaBUIIOCS [TATAHHS:
«Un HanpaBnsere By TalieHTIB Ha KOHCYNBTAIIO 10
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oHKosiora?» BapiaHTu BIINOBiAI KOAyBadHCS TaKUM
guHOM: 1 — Tak, 0 — Hi.
Jlnist  TOpIBHSHHS — XapakTepUCTHK  JBOX  TpYIl

JiKapiB BUKOPUCTOBYBAJIM KpuTepiii x> (Xi-kBajapar)
ab6o tounmid kpurepii @imepa 3alekKHO Bl THITY
3MIHHUX Ta OUIKyBaHMX 4YacTOT. Pesymsraté momaHi
y BHDIAAI aOCONIOTHHX 3HaueHb (n) Ta BiacoTkiB (%).
CrarucTUYHUK ~ aHaJli3 TPOBOAWIM 32  JOIOMOIOIO
nporpamioro nakera MedCale® Statistical Software
(version 22.009). PiBeHp CTaTUCTHYHOI 3HAYYIIOCTI
npuiimManu npu p < 0,05.

JlocIi/pKeHHS IPOBEICHO 3 TOTPUMAHHIM OCHOBHHUX
NpUHIUMIB OioeTnkn Ta O6io0Oe3mekn BiAIOBIAHO 0
nojokeHb  lenbciHcbkoi  gexinapauii  BcecBiTHbOT
MeanyHoi acomiamii (2013), KonBeHmii mpo 3axwmct
MpaB Ta TiAHOCTI JIIOAWHU y 3B’S3KY 3 BHKOPHUCTAHHSIM
JocsITHEeHb Oiororii Ta Meaumuan (KoHBeHIis ipo mpasa
JIIOJIMHU Ta 010MEUIIMHY), 8 TAKOK YNHHAX HOPMAaTUBHUX
JOKYMCHTIB YKpaiHH W00 IPOBEICHHS OiOMEIHMYHHUX
NOCHi/DKeHb. Y€  yYacHWKH  JOCTIDKEHHS  Oymu
moiaopMOBaHi PO METy Ta YMOBH HOTO IPOBEACHHSI

1 Hajanu A0OpOBUIBHY iH(GOPMOBaHY 3rofly Ha ydyacTb
y nocimimkeHHi. OtpuMaHi pe3ynbTaT, sKi Oynn
BHUKOPHUCTAaHI y TOCII/PKEHHI, HE MJISTaloTh 010MeIHuHIi
EKCIIePTHU3H.

PE3YNIbTATU

AmHaui3 OTPUMAaHUX pe3ynbTaTiB MTOKAa3aB,
o0 JKapi, sKi HaNpaBIAIOTh TALI€HTIB [0 JiKaps-
OHKOJIOT2, CTATUCTUYHO 3HAUYYIIE YacTillle 3AiHCHIOBAIN
AQHKETyBAaHHS TMAIIEHTIB MO0 PH3UKY OHKOJOTIYHUX
3axBoproBaeb (p = 0,038). 3okpema, y rpymi Jikapis,
IO HAIpPABJISAIOTh IAI[IEHTIB, AHKETYBAaHHS MPOBOAMIN
82,9% pecroHIeHTIB, TOHI SK cepen JiKapiB, SKi He
HATIPABISIOTH TALIE€HTIB, IIe TOKa3HUK CTaHOBUB 72,0%.

[MopiBHsiHHA TpodeciiHUX XapaKTEePUCTUK JIiKapiB
HE BHSBWJIO CTaTHCTHYHO 3HAYYIIMX BIAMIHHOCTEH MiX
JIBOMA TPYyIIaMH PECIIOHJCHTIB 3a MICIIEM pPO3TalllyBaHHS;
MeJUYHOI NpaKTUKU, craxeM poboru uikaps 3IICII,
KijbkicTio Micub poboru sikaps 3[ICJI Ta kinmbkicTio
nexnaparii (p < 0,05) (ta6a. 1).

Tabnuys 1

MopiBHAHHA pe3ynbTaTiB BiANOBIAEN ABOX IPYN PeCNOHAEHTIB WOAO HanpaBleHHs Ao NiKkapsA-OHKonora
3anexHo Bif npodeciiHUX XxapakTepucTuk nikapis

daxTop KaTeropisa He lgzilggg;mlo Hanpasisio (n=111) p-value
i B} >300 THc. 40 (20,0) 23 (20,7)
{CHIC POSTAIILYBAHET MC/IMHHOL <300 tuc. 115 (57.5) 61 (55,0) 0,904
[1pAKTHKH Cemuiie 45 (22,5) 27 (24.3)
<5 pokis 36 (18,0) 14 (12,6)
. 6-10 pokiB 40 (20,0) 27 (24,3)
Crax po6otu mikaps 3[1CJI 11-20 poxin 51(25.5) 27 (24.3) 0,563
>20 pokiB 73 (36,5) 43 (38,7)
KinbkicTp nexiiapanii y ikaps <1000 39 (19,5) 13 (11,7) 0.083
3IICJI 1001-2000 161 (80,5) 98 (88,3) ’
Kimpkicte 303, me mpartoe Jikap 1 158 (79,8) 89 (82,4) 0.650
3IICJI 2 40 (20,2) 19 (17,6) i
Byno TaKOX MIpOaHaIi30BaHO comianbHO- Ha pimenns Jyikaps 3[1CJI mono HampaBieHHS Mali€HTIB

TICUXOJIOT14YHI (haKTOpH, sSIKi HMOBIPHO MO O BIJIMBaTH

JI0 JTiKapsi-oHKoJora (Taba. 2).

Tabnuys 2

MopiBHAHHSA pe3ynbTaTiB BiANOBiAe! ABOX rPyn PeCnOHAEHTIB WOAO0 HanpaBneHHsA Ao Nikapsa-oHKonora
3anexHo Bif couianbHo-ncuxonoriyHmx akropis B poboTi nikaps

®akTop Kareropis He HanpasJis1o Hanpasisro p-value
(n=200) (n=111)
TocTiiiHo 62 (31,0) 44 (39,6)
[podeciiine BUCHAXKESHHS Yacrto 89 (44,5) 49 (44,1) 0,147
Taoxi 49 (24.,5) 18 (16,2)
. Tax 159 (79.5) 96 (86.5)
3a10BOJICHICTh POOOTOIO i 41 (20.5) 15 (13.5) 0,165
Pieenp mpodeciiiHoro BucHaxeHHs JtikapiB  He Jmme 31,0% (p > 0,05). Takox piBeHb 3aI0BOJICHOCTI
MPOJAEMOHCTPYBaB ~ CTaTUCTUYHO  3HAYYIIOTO  3BSI3KY  pOOOTOI0O HE MaB CTarUCTHYHO 3HAYYIIOTO 3B SI3KY

3 HaNpaBJICHHSIM TAIEHTIB 110 Jiikapsi-oHkosiora (p = 0,147).
Ipore 39,6% mikapie 3IICJI, siki 3AIfCHIOIOTE Take
HapaBJICHHS], BKa3yIOTh Ha MOCTiHHE BIMUyTTs mpod)eciiiHoro
BHCH@KEHHs. B iHIII rpymi JlikapiB Taka 4acTKa CTaHOBHIIA

8

3 HaNpaBJICHHSIM TAIEHTIB 110 Jikapsi-oukosiora (p = 0,165).
BomHowac B rpymi JiikapiB, SIKi HANpaBIsUIM TALEHTIB JIO
JIIKaps-OHKOJIOTa, 33JI0BOJICHUX POOOTOO OYIIO /IS0 OLIBIIIE,
HDK B iHII#H rpymi (86,5% mpotu 79,5%, p > 0,05).
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AHanmiz  KIHIYHEX ~ CHUMIITOMIB, SIKI MOXYTb
BUKIWKatd mino3py y unikaps 3IICJI Ha oHKoJOriyHe
3aXBOPIOBaHHS Yy Ialli€HTa, II0Ka3aB, IO CHMITOM

«IIBUJIKA BTOMJIIOBAHICTH» OYB CTaTUCTHYHO 3HAYYIIE
MOB’SI3aHMM 3 HANpaBICHHSAM NAaLi€HTIB [0 JiKaps-
onkosora (p = 0,026) (tabm. 3).

Tabnuys 3

MopiBHAHHSA pe3ynbTaTiB BiANOBiAe! ABOX rPyn pecnoHAEHTIB WOA0 HanpaBneHHsA Ao Nikapa-OHKonora
3anexHo Bif BUABNEHUX KNiHIYHUX CUMNTOMIB Y NaLlieHTiB

daxTop Kareropisa e 1({;1:;33;1;110 Hanpagisio (n=111) p-value
Hi 70 (35,0) 27 (24,3)
Brpara saru Tak 130 (65.0) 84 (75,7) 0,056
. Hi 82 (41,2) 31(27,9)
[IIBuKa BTOMJIFOBaHICTh Tax 117 (58.8) 80 (72.1) 0,026
[Nopymenns pobotu Hi 81 (40,5) 35 (31,5) 0.142
KT Tak 119 (59,5) 76 (68,5) ’
Topymennus Hi 85 (42.,5) 36 (32,4) 0.090
CCUOBHIIJICHHS Tax 115 (57,5) 75 (67,6) ’
. . Hi 91 (45,5) 39 (35,1)
HasBHicTh yuIiIbHEHHS Tax 109 (54.5) 72 (64.9) 0,093
. Hi 97 (48,7) 45 (40,5)
Bine HesicHOTO TEHE3Y Tax 102 (51.3) 66 (59.5) 0,191

IHmn koiHIYHI TIpOSBH, 30KpeMa BTpara MacH Tila
(p = 0,056), mopymieHHsT poOOTH NITYHKOBO-KHIIIKOBOTO
tpakty (p = 0,142), mnopymeHHS CEYOBHIUICHHS
(p = 0,090), HasBHicTh yuiinpHeHHS (p = 0,093) Ta 6B
HesicHoro TeHedy (p = 0,191), He TPOAEeMOHCTpPYBaIH
CTaTHCTMYHO 3HAYYIIOTO 3B’S3Ky 3 HAIPaBJICHHIM
TMAaIi€HTIB Ha KOHCYJIBTAINIO J0 JIKaps-OHKOJIOTa.

[Mlpore oOTSDKEHWI ciMelWHHMI aHaMHE3 1010
OHKOJIOTIYHMX  3aXBOPIOBAaHb  4acTillle  BiJ3HayaBcs
cepell MAaI€HTIB, SKUX HAIPaBISUIM A0 JIKapsi-OHKOJIOTa

(92,8%), mopiBHAHO 3 iHIIOKO Tpymorw iikapiB (84,0%;
p =0,033).

Amnarniz COLIiaJIbHO-TTOBEAIHKOBUX YHHHUKIB
y Talli€HTIB TMOKa3aB, IO CTAaTUCTUYHO 3HAYYLIUH
3B’S130K 13 IXHIM HampaBjieHHSIM J0 JIiKaps-OHKOJOra
criocTepiraBcs JIMILE JUIsl IOMAIIHBOTO 200 CEeKCyallbHOTO
HacuibcTBa (p = 0,004) (tabn. 4). YV rpyni jikapis, siKi
HAaIpaBJIAIOTh MALIEHTIB 10 JIiKaps-OHKOJIOora, el (akTop
BinzHavanu 18,0% pecnoHieHTiB, TOMI K y TPy JlikapiB
0e3 HanpasieHHs — 7,0%.

Tabnuys 4

MopiBHAHHSA pe3ynbTaTiB BiANOBiAeH ABOX rPyn peCnoHAEHTIB WOAO0 HanpaBneHHsA Ao Nikapa-oHKonora
3anexHo Bif coLlianbHO-NOBeAIHKOBMX YUHHMKIB Y naljieHTa

®akTop Kareropis He Hanpasiisaro | HanpasJisrio p-value
(n=200) (n=111)
. Hi 23 (11,5) 6 (5.4)
Tpusamii crpec Tax 177 (88.5) 105 (94.6) 0,102
. Hi 43 (21,5) 23 (20,7)
Hanwvipra para Tax 157 (78,5) 88 (79.3) >0,999
Hi 186 (93,0) 91 (82,0)
JlomaiiiHe / cekcyalibHe HaCHIbCTBO Tax 14 (7,0) 20 (18.0) 0,004
. . Hi 120 (60,0) 62 (56.4)
Hebe3neuni ymoBu mparii Tax 80 (40,0) 48 (43.6) 0,549
. . Hi 14 (7,0) 9 (8,1)
Husbka disnyHa aKTHBHICTD Tax 186 (93.0) 102 (91,9) 0,822
. Hi 7 (3,5) 4(3,6)
Kypirssn Tak 193 (96,5) 107 (96,4) >0,999
Hi 12 (6,0) 14 (12,6)
BxuBaHHS aiKOTOIIO Tax 188 (94.0) 97 (37.4) 0,054
. . Hi 42 (21,0) 22 (19.8)
Hanmipae criokuBaHHS 4€PBOHOTO M’sica Tax 158 (79,0) 89 (80.2) 0,884
[nmn dakropu, 30Kkpema TpUBaJIMi CTpec, HaaMipHa AmHani3 IpU3HAYCHHS CKPHHIHTOBUX Ta
Maca Tina, HeOe3nmeyHi YMOBHM mpail, HHM3bka (izumyHa piarHocTHuHuX oOctexxenb jikapsmu 3IICJI mokasas,
aKTHMBHICTh, KYPiHHS, B)KMBAHHS alKOTOJNIO Ta HaJMIpHE IO IpoBeAeHHs  Mamorpadii, KosoHOckomii  Ta
CIIOKMBAaHHS YEPBOHOTO0 M’sica, He mpoaeMoHcTpyBanmu [IAIl-tecty Oylo CTaTHCTHYHO 3HA4yIlle wYacTilue

CTaTUCTUYHO 3HAYYIIOTO 3B’SA3KY 3
HAaI€eHTIB 10 Jikaps-oHkomora (p > 0,05).

HaIlpaBJICHHAM
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B Ipyni JikapiB, sKi B TONAJbIIOMY HAaIpaBJIsLId 1O
JiKaps-OHKoJora (Tadi. 5).
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Tabnuys 5

MopiBHAHHSA pe3ynbTaTiB BiANOBiAe! ABOX rPyn PeCnOHAEHTIB WOAO0 HanpaBneHHsA A0 Nikapa-oHKonora
3anexHo Bif NPU3HaYeHHA CKPUHIHIOBUX 00CTEXEHb

daxTop Kareropisa e }(l::g gg;mlo Hanpagisio (n=111) p-value
. Hi 9 (4,5) 0 (0,0)
Manorpadis Tak 191 (95,5) 111 (100,0) 0,029
. Hi 71 (35.,5) 19 (17,1)
Kononockomist Tax 129 (64.5) 92 (32.9) 0,001
Hi 77 (38.,3) 31(27.9)
TecT Ha MpUXOBaHy KPOB Tax 123 (61,5) 80 (72.1) 0,064
Hi 107 (53,5) 42 (37,8)
HAIl-rect Tax 93 (46.5) 69 (62.2) 0,009
Hi 155 (77,5) 80 (72.,1)
TCA-tect Tax 45 (22.5) 31(27.9) 0,335
[pusHayeHHs Hi 159 (79.5) 78 (70,3) 0.072
OHKOMapKepiB Tax 41 (20,5) 33 (29,7) ’
3okpema, Mamorpadiro mnpusHadaaun y 100,0% TakoK MIAKPECTIOIOTh 3HAYCHHS KIIHIYHOT  iHTYTHIl
BunagkiB y rpymi JgikapiB 3[ICJI, ski HampaBmsuim Jlikaps y  BUSIBICHHI  MOXJIMBOTO — OHKOJIOTIYHOTO
MAIiEHTIB 0 JIKaps-OHKOJOra, TOAI SAK Yy IHIIM rpym 3axBOproBaHHSI [5].
Hel mokasHuK ctaHoBuB 95,5% (p = 0,029), ananoriuHo . .
. OtpumaHni pe3yibTaTti MiITBEPIKYIOTh
Ha KoJloOHOcKomito — y 82,9% sumankax mpotu 64,5% . .
BaXIIUBICTh OOTSHKCHOTO CIMEHHOTO aHamMHe3y Ta

(p = 0,001), na ITAIl-tecTt — y 62,2% BHUMaAKIB MPOTH
46,5% y rpymi 6e3 HampasiaeHas (p = 0,009). Boarouac
HalpaBJIieHHs Ha TeCT Ha NPUXOBaHy KpOB Yy Kaui
(p = 0,064) Ta npusHaueHus onkomapkepie (p = 0,072)
NPOJAEMOHCTPYBAIM JIMILE TEHACHIII0 O CTaTHCTHYHOT
3HAUYYIIOCTI Y TIOPIBHIOBAJILHUX IPyMaXx.

OUCKYCIS

Pesynbrarn JOCITIKEHHS TIOKa3aJH, 1110
HaIpapJCHHS MAIi€HTIB O JiKaps-OHKOJIOTa Yy MPaKTHUIl
TIEpPBUHHOI MEIMYHOI JOMIOMOTH HacamIlepe]] BU3HAYAEThCs
KIIHIYHAMH ~ XapaKTePUCTHKAMH TAIli€EHTIB, HASIBHICTIO
(axkTopiB pH3WKYy Ta BHKOPHUCTAHHSAM CKPHHIHTOBHX
MeTomiB oOcTexkeHHs. [lomiOHI pe3yibTaTH  OTpUMaHi
1 B MDKHapOOHUX JOCHTIDKCHHSX, A€ IiIKPECIIOEThCS
KIFOYOBA pOJNb JIKAapiB TCPBHUHHOI JIAHKH Y CHCTEMI
PaHHBOTO BUSBIICHHSI OHKOJIOT1YHHUX 3aXBOPIOBaHb [3, 13].

Y HamoMmy AOCHTIKEHHI BCTaHOBJIEHO, IO OIliHKa
(akTOpiB PHU3WKY OHKOJOTIYHHMX 3aXBOPIOBAaHb YACTIIIe
MPOBOANTHCA JTIKApsSMH, SKi HAMpaBJAIOTh TAIIE€HTIB
no ouHkomora. lle y3romkyerbcs 3 pesyJbTaramu
Nicholson et al., ski moka3anu 3HAYCHHS BHUKOPHUCTAHHS
IHCTpYMEHTIB OIIiHKH PHU3UKY Ta CTpaTerii
KOHCYJBTYBaHHS HAa BHUIAJOK IOTIPLICHHS  CTaHy
MaIrfieHTa y MepBUHHIN MeaAn4Hid nomomosi [4], a Takox
i3 Cy4acHHMH YSBJICHHSMHU IIPO POJIb MEPBUHHOI JIAHKU
y MapuIpyTH3anii HamieHTiB i3 migo3poro Ha pak [3].

BusiBnenuii 3B’S130k MiXK HalpaBJICHHSM Malli€HTIB
JO JIiKaps-OHKOJOra Ta HAasBHICTIO HecreludiyHnX
CHMIITOMIB y3TO/KYETBCSI 3 JAHMMH JIOCIIJDKEHb, Je
NOKa3aHoO, IO pilIeHHs 100 HAalpaBjieHHs YacTo
IPYHTYETBCSI Ha TNOEIHAHHI KIIHIYHUX HPOSBIB, JOCBILY
Ta npodeciiiHoro cymkeHHs Jikaps [5]. Smith et al.
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CUCTEMAaTUYHO! OIIHKK (DAKTOPIB PU3KKY Y PAHHBOMY
BusiiieHHi paky [10]. KpiM Toro, BcTaHOBIEHO 3B’SI30K
MDK HampaBlICHHSM JIO OHKOJOra Ta COIallbHO-
TICUXOJIOTIYHUMH  (paKTOpaMH, 30KpeMa  HasBHICTIO
JIOMAIIIHBOTO a00 cekcyanpHoro HacwibcTBa (p = 0,004),
0 MOXKE BiIOOpakaTH BILTHB COIIATBHOI BPa3JIMBOCTI Ha
JIOCTYI 10 MeIu4yHoi Jomnomord [7, 13].

B IOCIIKEHHL BUSIBIIEHO 3B’ 130K MK
HAIIPaBJICHHSIM IO JIKaps-OHKOJIOra Ta BHKOPUCTaHHIM
CKPHHIHTOBHUX MeTOiB (Mamorpadii, komonockomii, [TATI-
TecTy). BimoMo, 1m0 akTWBHA y4acTh JiKapiB MEpBHHHOI
MEIUYHOI JOIIOMOTH Y CKPHHIHTOBHX IpOrpaMax CIIpUsie
pPaHHBOMY  BHSBIICHHIO  3JIOSKICHUX  HOBOYTBODEHb
Ta TOKpalleHHIO pe3ynbTariB  JikyBaHes [10, 17].
Amicizia et al. Tako)X TPOXEMOHCTPYBaJN 3HAYHHUNA BILTHB
3aydeHHs JIiKapiB TEPBUHHOI JIAHKM Ha €(EeKTHBHICTh
TIpOTrpaM OHKOJIOTIYHOTO CKpHHIHTY [17].

Bognowac y  HamoMy  JOCIHIIKEHHI HE
BCTAHOBJIGHO 3B’SI3Ky MDK HalpaBJCHHSIM TMAalli€HTIB
JIO0 JKaps-OHKOJIOra Ta COLIaJbHUMH, IpodeciiHuMHU,
NCHUXOJOTIYHUMH  (akTopamMu y  poOOTi  JIiKapiB,
IO Y3TOMKYyeThCst 3 pesyibpraramu Hardy et al., e
MOKa3aHO, IO TaKi PIIICHHS MEPEBAXHO 3alIeKaTh Bij
XapaKTePUCTHUK MAIliEHTa Ta KIiHIYHOT cuTyaiii [8].

Takum YHHOM, pe3ynbraTu JOCITiIKCHHS
MiATBEPIKYIOTh KITFOUYOBY poJib HEePBUHHOT
MEOUYHOI JOIOMOTH Y CHCTEMi pPaHHBOTO BHSBJICHHS
OHKOJIOTTYHHX 3aXBOPIOBaHb. [liIBUICHHS OHKOJOTIYHOT
HACTOPOXKCHOCTI JIKapiB, BHUKOPUCTAHHS IHCTPYMCHTIB
OLIHKM PH3UKY Ta aKTHBHE BIPOBAIKCHHS CKPUHIHIOBUX
nporpaM MOXYTb CIPHATH CBOEYACHOMY HalpaBJICHHIO
TIAIIEHTIB JI0 CIICIiaIi30BaHOI JOITOMOTH Ta MOKPAIICHHIO
pe3ynbTariB ikyBaHHg [3, 10, 17].
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BUCHOBKH

Pesynpratn JOCHiPKEHHS! MOKA3ayd, IO PIlICHHS
JiKapiB ~ NMEpPBUHHOI  MEAWYHOI  JOTMOMOTH  IIONO
HalpaBJIeHHs MAlli€HTIB A0 JIKaps-OHKOJIOra IEepPeBaKHO
BU3HAYAETHCS KIIHIYHUMHM CHUMIITOMaMH IalliEHTIB Ta
HasIBHICTIO (PaKTOPIB PUBKKY OHKOJIOTIYHHMX 3aXBOPIOBAHb.
Binpmiii 9acToTi HampaBleHHs CIPHUAIOTH CUCTEMaTH4YHA
oliHKa (aKTOpiB pPHU3HKY, HASABHICT HecrenupigHUX
CUMIITOMIB, OOTSIKCHHMH CIMEHHHMIA aHaMHE3, a TaKOK
COLIIaJIbHO-TICHXOJIOTIYHI  (pakTOpH, 30KpeMa JOMallHe
HaCHJIBCTBO.

AKTHBHE BHUKOPHCTaHHS CKPUHIHTOBHX METO/IB
OOCTEKEHHSI TAKOXK AaCOLIIETHCA 3 OUIBIIOK YaCTOTOKO
HATIpABJICHHS TAILI€HTIB O CIIEHiaTi30BaHOi OIIOMOTH,
0 MiJIKPECIIOE POJb TEPBUHHOI MEIUYHOI OMOMOTHU
Yy  paHHbOMY  BHWSBJIEHHI  OHKomarojorii.  Ilpote
comianbHi, TpoQeciifHi Ta ICHXOIOTi4HI (aKTopH, SKi
nociimkyBanucs y mikapiB 3IICJI, He MarOTh CyTTEBOTO
BIUIMBY HA MPUUHATTA PIIICHHS MO0 HAMPABICHHS
TIAIIEHTIB A0 JKapsI-OHKOJIOTa.

OtpuMaHi pe3yyibTaTH CBiI4YaTh PO BAKIHMBICTH
HIBUILIEHHS OHKOJIOTIYHOI HACTOPOXXEHOCTI  JIiKapiB
NEepBUHHOI JIaHKH, CHCTEMaTW4HOi OLIHKK (akTopiB
PU3MKY Ta aKTUBHOTO BHMKOPHUCTAHHS CKPHUHIHTOBHX
nporpaM JJisi CBOEYACHOTO HAmMpaBlICHHS MAIE€HTIB [0
Creliali30BaHoT IOMOMOTH.

Ilepcnexmueu nooanvuiux 0ocnioicens.
[lepciekTiBM  TOJANBIINX  AOCIHIIKEHb  IIOJSTAOThH
y TormuOIeHOMy BHBYEHHI Oap’epiB Ta YMHHUKIB, IO
BIUIMBAIOTh HAa CBOEYACHE HAIPABJICHHS MAali€HTIB [0
JiKaps-OHKOJIOTa, 30KpeMa B yMOBaxX pI3HHX pErioHiB
VYkpainu. JomibHAM € po3poOJieHHS Ta BIPOBAHKCHHS
CTaHAAPTHU30BaHUX IHCTPYMEHTIB OLIHKH OHKOJIOTiYHOTO
pu3uKy y npaktuky jgikapis 3[ICJI, a Takox J0CIiKEHHS
e()eKTHUBHOCTI OCBITHIX IHTEPBCHIINA IS MiIBUICHHS
OHKOJIOT1YHOI HACTOPOKEHOCTI JIKapiB MEPBUHHOI JIAHKH.

Oobmestcenna  00CnioNceHHA.
YCBIIOMITIOIOTE ~ OOMEXEHHS  IIBOTO  JOCIiIKCHHS.
Ilonepeunnii  nu3aiiH  HE  JO3BOJSE  BCTAHOBUTH
MIPUYMHHO-HACHIAKOBI 3B’s3ku. BuOipka QopmyBamacs
METOIOM 3pYYHOTO BimOopy, OO0 MOXe OOMeKyBaTH
peTlpe3eHTaTUBHICTh  pesynbTariB.  JlaHi  oTpuMaHi
[OUITXOM CaMO3BITYy JIiKapiB, MO0 MOXKE HPU3BOIUTH O
comianpHOI OakaHOCTi BimmoBime# (reporting bias).
KpiMm TOro, OIHOLEHTPOBHWH XapakTep MOCHiIHKEHHSI

ABTOpU  pyKOIIUCY

00MEXy€  y3araJibHIOBAaHICTh  BHCHOBKIB Ha  1HIII
PETiOHHM Ta CHCTEMH OXOPOHHU 3I0pOB’s. Il MOIOTaHHS
3a3HaYCHUX OOMEXKCHb Yy MaWOyTHIX JOCIiIKCHHIX
PEKOMEH/IYEThCS 3aCTOCYBAHHS MPOCIEKTUBHUX JAU3aiiHIB

Ta cTpaTu(ikoBaHOi BUOIPKH.

AOTPUMAHHA ETUMHUX HOPM

Jlocmi ke HHS MIPOBEIECHO BIITOBITHO bi (o)
MDKHAPOAHWX eTHYHUX CTaHAApPTiB Ta MPHHIUIIB,
BUKIageHUX y [enbCiHChKIM nmexmapariii BcecBiTHBOT
MenuuHOi  acomianii  (2013), a Takox KoneHwii
MpO 3aXUCT TpaB Ta TiTHOCTI JIIOMUHH Yy 3B SI3KY
3 BHUKOPHUCTAHHSAM JOCSATHEHBb Oi0NIOTii Ta MEIUIMHU.
Bci  ywacHUKM OOCHUDKEHHS Hamaau IOOpOBLIbHY
iH(popMOBaHy 3rofy Ha y4acTs. OTpUMaHi pe3ynbTaTd He
MiJIATal0Th 010MEIHYHIN eKCIIepTH3I.

Ilepeunni  oani ma  mamepianu.  ABTOPHU
PYKOIIUCY CBiTOMO 3aCBiI4YyIOTh, IO TIEPBUHHA MEIUYHA
JNOKyMEHTAIlisl (aHKeTHI naHi) 30epira€rbcs y aBTOPIB
i Moxe OyTH HajaHa 3a OOIPYHTOBAaHHM 3allUTOM. YCi
TBEPKCHHS Ta y3araJbHEHHS MiAKPIIUICHI OCHIIaHHAMH
Ha TepLIoKEpena, JOCTYIHI Y BIAKPUTOMY JOCTyIi abo
Yyepes HayKoBi 010iOTeYHI pecypeH.

3anea npo euxkopucmanua WMYYHOZ0 [HMENEKMY.
VY 1miif poOOTi MITYYHUI IHTENEKT HE BHKOPHCTOBYBABCS
JUIA TeHepamii TeKCTy, aHajily OaHux a00 CTBOPEHHS
300paXkeHb. YBECh KOHTEHT TiJrOTOBICHO aBTOPAMH,
SIKi HECyTh TIOBHY BIANIOBiZaNBHICTH 3a TOYHICTB,
OPHUTIHAIBHICT Ta TOTPUMAHHS €TUYHUX CTaHJAPTIB.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

JlocmimkeHH BHKOHAHO B  MEXaxX HayKOBO-
nocaigHol poboTH  Kadeapu MEHEIHKMEHTY OXOPOHHU
300poB’ss  HalioHaabHOro  MEOUYHOTO — YHIBEPCHUTETY
imeni O. O. Boromonbus «ludposa Tpancopmanis
OXOPOHH 3/10pOB’S» (IEpKaBHUH peecTpauliiHuil HOMeEp
01230102482; 2023-2025). ABTOpM 3asBIAIOTH IIPO
BIJICYTHICTb KOH(QIIKTY iHTepeciB. Bei aBTopu mamm 3romy
Ha MyOTIKaIlif0 [[-OTO PYKOIHUCY.

BHECOK ABTOPIB

Bexuoseup T. A AD-EF

Mamkesuy O. I'B-GD.F
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Abstract

FACTORS ASSOCIATED WITH REFERRAL OF PATIENTS TO AN ONCOLOGIST IN PRIMARY CARE
Tetiana A. Vezhnovets, Oleksandra H. Mashkevych

Bogomolets National Medical University, Kyiv, Ukraine

Introduction. Early diagnosis of cancer largely depends on the timely detection of initial symptoms at the level of
primary health care and the referral of patients to specialized care. At the same time, the factors influencing primary
care physicians’ decisions to refer patients to an oncologist require further investigation.

Aim. To identify factors associated with referrals of patients to an oncologist in the practice of primary health care
physicians.

Materials and methods. A survey of 311 general practitioners-family physicians was conducted. The questionnaire
included items on the socio-professional characteristics of physicians, clinical symptoms, cancer risk factors in
patients, and the use of screening examinations. Respondents were divided into two groups: physicians who do not
refer patients to an oncologist (n = 200) and those who refer patients for consultation with an oncologist (n = 111).
Statistical analysis was performed using the x* test and Fisher’s exact test.

Results. Assessment of cancer risk factors was performed more frequently by physicians who refer patients to an
oncologist (82.9% vs. 72.0%; p = 0.038). A significant association was found between referral to an oncologist and the
presence of the clinical symptom «fatigue» (72.1% vs. 58.8%; p = 0.026), as well as a burdened family history (92.8%
vs. 84.0%; p = 0.033). A positive family history was also reported more often among patients referred to an oncologist
(92.8% vs. 84.0%; p = 0.033). The presence of domestic or sexual violence was associated with a higher frequency of
referral (18.0% vs. 7.0%; p = 0.004). The use of screening methods, including mammography, colonoscopy, and the
Pap test, was also more common among physicians who refer patients to specialized care.

Conclusions. The results obtained allow improvement in the timely detection of oncological pathology based on the
identified factors associated with the referral of patients to an oncologist in primary care practice, including clinical
symptoms of patients, the presence of risk factors, the presence of cases of domestic violence and screening methods
of examination.

Keywords: oncological care, primary care, doctor, screening; cancer, violence
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Abstract

Introduction. Retroperitoneal sarcomas often require extensive en bloc multivisceral resection to achieve
macroscopically complete tumor removal. Distal pancreatectomy may be necessary, but its specific impact on
early postoperative recovery remains difficult to distinguish from the overall complexity of multivisceral surgery.
Aim. This study aimed to evaluate whether distal pancreatectomy is associated with prolonged hospital
and intensive care unit stay after multivisceral resection for retroperitoneal sarcoma.

Materials and methods. This retrospective cohort study was based on a prospectively maintained
database and included patients with histologically confirmed retroperitoneal sarcoma who underwent
multivisceral resection between 2016 and 2024. Multivisceral resection was defined as partial or complete
resection of three or more organs or anatomical structures. Patients were divided into two groups
according to whether distal pancreatectomy was performed. The primary outcome was postoperative
length of hospital stay (LOS), and the secondary outcome was the duration of intensive care unit (ICU)
stay. Between-group comparisons were performed using the Mann-Whitney U test.

Results. The final analysis included 71 patients: 24 in the distal pancreatectomy group and 47 in the non-
distal pancreatectomy group. Baseline demographic, clinical, tumor-related, and operative characteristics
were comparable between the groups. Median postoperative LOS was significantly longer in the distal
pancreatectomy group than in the non-distal pancreatectomy group: 19 days (IQR 13-31) versus
12 days (IQR 9-18), respectively (p = 0.002). Median ICU stay was also significantly longer in the distal
pancreatectomy group: 19 hours (IQR 17-66) versus 18 hours (IQR 16-21), respectively (p = 0.031),
mainly reflecting a wider upper interquartile range in patients undergoing distal pancreatectomy:.
Conclusions. Distal pancreatectomy during multivisceral resection for retroperitoneal sarcoma was
associated with significantly prolonged postoperative hospital stay and a more variable ICU course. These
findings suggest that distal pancreatectomy contributes to an increased early postoperative burden and
should be considered during surgical planning, patient counseling, and perioperative resource allocation.

Keywords: retroperitoneal neoplasms, pancreatic resection, postoperative recovery, intensive care
unit stay, surgical oncology

INTRODUCTION complexity and may influence short-term postoperative

recovery [2, 3]. Distal pancreatectomy (DP), usually

Retroperitoneal sarcomas (RPS) are rare and performed as part of an en bloc multivisceral resection, may
heterogeneous mesenchymal malignancies for which be required to achieve complete tumor clearance. However,

complete surgical resection remains the only potentially
curative treatment. Because of their deep anatomical
location and large tumor size at diagnosis, curative-intent
surgery frequently requires en bloc multivisceral resection of
adjacent organs and structures [1, 2]. Although this extended
surgical strategy is central to achieving macroscopically
complete resection, it inevitably increases operative

14

the true short-term impact of DP in RPS surgery remains
difficult to define, because pancreatic resection is often
closely linked to tumor laterality, tumor size, splenectomy,
colectomy, nephrectomy, diaphragmatic resection, vascular
procedures, and other indicators of surgical complexity [3,
4]. Length of hospital stay (LOS) is a clinically relevant
endpoint in this setting. Unlike isolated complication
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rates, LOS reflects the cumulative burden of postoperative
recovery, including pancreatic fistula, intra-abdominal
collections, delayed drain removal, infectious complications,
nutritional issues, reinterventions, and delayed mobilization.
In complex oncologic surgery, prolonged hospitalization
may also increase healthcare resource utilization and delay
further oncologic treatment. Therefore, LOS may serve as
a pragmatic surrogate of early postoperative burden after
multivisceral resection for RPS. Ridolfini et al. reported
that the median postoperative hospital stay after distal
pancreatectomy was 11 days in patients without pancreatic
fistula, compared with 23 days in patients who developed
pancreatic fistula [6]. Similarly, studies focused on distal
pancreatectomy suggest that DP may be a reasonable
procedure when required for complete resection, although
it remains associated with relevant postoperative morbidity.
[3, 5, 7]. Despite increasing experience with extended
resection for RPS, evidence specifically addressing the effect
of distal pancreatectomy on postoperative recovery remains
limited. Most available studies focus on major morbidity,
mortality, or oncologic outcomes, whereas LOS has been
less frequently analyzed as a primary measure of short-
term surgical impact. Clarifying whether DP independently
contributes to prolonged hospitalization, or whether longer
LOS is mainly explained by associated multivisceral
resection, is important for surgical planning, patient
counseling, and perioperative resource allocation.

AIM

The aim of this study was to evaluate whether distal
pancreatectomy is associated with prolonged hospital and
intensive care unit stay after multivisceral resection for
retroperitoneal sarcoma.

MATERIALS AND METHODS

This study was designed as a retrospective cohort
study based on a prospectively maintained database. The
study period extended from 2016 to 2024. All procedures
were performed by a single surgical team. Patients were
eligible for inclusion if they had retroperitoneal sarcomas
(all cases were histologically confirmed) and underwent
multivisceral resection involving three or more organs
or anatomical structures. Both primary and recurrent
retroperitoneal sarcomas were included.

For the purposes of this study, multivisceral
resection was defined as a surgical procedure in which
three or more organs or anatomical structures were
partially or completely resected. Distal pancreatectomy
was defined as full-thickness transection of the pancreas
at the body or tail level; all distal pancreatectomies in this
cohort were performed together with splenectomy.

Patients were divided into two groups according
to whether distal pancreatectomy was performed as part
of the multivisceral resection. Group A included patients
who underwent multivisceral resection with distal
pancreatectomy (n = 24), whereas Group B included
patients who underwent multivisceral resection without
distal pancreatectomy (n = 47).

The primary outcome measure was postoperative
length of hospital stay (LOS), calculated as the number of
days from surgery to discharge. The secondary outcome
measure was the duration of intensive care unit (ICU)
stay, assessed in hours.

Statistical analysis was performed using descriptive
methods. Continuous variables were summarized using
appropriate measures of central tendency and dispersion.
Non-parametric comparisons between the two study groups
were performed using the Mann—Whitney U test. A two-
sided P value < 0.05 was considered statistically significant.

No personal identifiers were included in the dataset.
Written informed consent for diagnostic evaluation and
treatment was obtained from all patients. All data were
anonymized and are presented in aggregated form.

RESULTS

The final study cohort included 71 patients with
histologically confirmed retroperitoneal sarcoma who
underwent multivisceral resection. Of these, 24 patients
underwent distal pancreatectomy as part of multivisceral
resection, whereas 47 patients underwent multivisceral
resection without distal pancreatectomy. Baseline
demographic, clinical, tumor-related, and operative
characteristics are presented in Table 1. No statistically
significant differences were observed between the group
A and group B groups across all baseline variables,
indicating a high degree of comparability between the
cohorts.

Table 1
Baseline characteristics of groups
Variable Group A (n=24) Group B (n=47) p-value

Age, years, median (IQR) 59 (56-63) 57 (55-61) 0.354
Male sex, n (%) 12 (50.0) 22 (46.8) 0.808
BMI, kg/m? median (IQR) 25.5 (23.0-29.0) 27.0 (24.0-29.0) 0.404
Recurrent disease, n (%) 13 (54.2) 20 (42.6) 0.349
ASATIL n (%) 5(20.8) 15 (31.9) 0.425
Tumor size, cm, median (IQR) 28 (20-40) 27 (20-35) 0.718
Number of resected organs, median (IQR) 5 (4-6) 5 (4-5) 0.470
KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026 15
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Postoperative outcomes are summarized in Table 2.
Patients who underwent distal pancreatectomy required
significantly longer postoperative hospitalization and intensive
care support. Median postoperative length of stay was 19

days (IQR 13-31) in group A compared with 12 days (IQR
9-18) in group B (p = 0.002). Likewise, median ICU stay
was significantly longer in group A, reaching 19 hours (IQR
17-66) versus 18 hours (IQR 16-21) in group B (p =0.031).

Table 2
Postoperative outcomes of groups
Outcome Group A Group B p-value
ICU stay, h, median (IQR) 19 (17-66) 18 (16-21) 0.031
Postoperative LOS, days, median (IQR) 19 (13-31) 12 (9-18) 0.002

DISCUSSION

The main finding of this study is that distal
pancreatectomy during multivisceral resection for
retroperitoneal sarcoma was associated with significantly
prolonged postoperative hospital stay. Patients in the
DP group had a median postoperative LOS of 19 days,
compared with 12 days in the non-DP group. This
difference suggests that distal pancreatic resection may
contribute to a higher early postoperative burden, even
when baseline demographic, clinical, tumor-related,
and operative characteristics do not differ significantly
between groups. LOS is a clinically relevant endpoint
in this setting because it reflects the cumulative burden
of postoperative recovery rather than a single isolated
complication. After multivisceral resection for RPS,
prolonged hospitalization may result from pancreatic
fistula, intra-abdominal collections, delayed drain
removal, infectious complications, nutritional difficulties,
reinterventions, delayed mobilization, or the need for
prolonged monitoring. Therefore, LOS may serve as
a pragmatic surrogate marker of early postoperative
recovery and healthcare resource utilization after complex
oncologic surgery. The observed association between
DP and prolonged LOS is biologically and clinically
plausible. Distal pancreatectomy introduces a procedure-
specific risk profile, mainly related to pancreatic stump
complications and postoperative pancreatic fistula.
Pancreatic fistula is known to prolong hospitalization
after distal pancreatectomy. Ridolfini et al. reported
that the median postoperative hospital stay after distal
pancreatectomy was 11 days in patients without pancreatic
fistula, compared with 23 days in patients who developed
pancreatic fistula [6]. This mechanism is particularly
relevant in RPS surgery, where DP is rarely performed as
an isolated pancreatic procedure and is usually combined
with resection of several adjacent organs. Our findings are
consistent with previous reports showing that pancreatic
resection in the setting of RPS surgery is associated with
relevant postoperative morbidity. In a large TARPSWG
analysis of 1007 patients undergoing radical resection
for primary RPS, serious postoperative complications
occurred in 16.4% of patients, reoperation was required
in 10.5%, and 30-day mortality was 1.8% [2]. Bagaria et
al. specifically analyzed distal pancreatectomy for primary
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RPS and demonstrated that DP can be performed when
required for complete tumor resection, although it remains
associated with substantial postoperative morbidity [3].
Similarly, Lv et al. reported that pancreatic resection
for RPS was associated with increased postoperative
morbidity and mortality, with limited influence on overall
survival [4].

These data support the view that pancreatic
resection should not be considered a contraindication
to radical surgery, but it should be recognized as an
important contributor to postoperative complexity.
The difference in ICU stay in the present study was
statistically significant but requires cautious interpretation.
Median ICU stay differed only slightly between groups,
19 hours in the DP group versus 18 hours in the non-
DP group. However, the DP group had a substantially
wider upper interquartile range, suggesting a more right-
skewed distribution and a subgroup of patients requiring
prolonged intensive care support. Thus, the clinical
meaning of this finding is not that all patients undergoing
DP require markedly longer ICU treatment, but rather that
DP may increase the probability of a more complicated
early postoperative course in selected patients. The
practical implication of these findings is that the need
for distal pancreatectomy should be considered during
preoperative planning and patient counseling. Patients
requiring DP should be informed about the possibility
of longer postoperative hospitalization and a potentially
more variable early recovery. From an institutional
perspective, these cases may require more intensive
perioperative resource planning, including availability of
ICU beds, interventional radiology, nutritional support,
prolonged drainage management, and careful monitoring
for intra-abdominal complications. This study has several
limitations. First, it was a retrospective cohort study
from a single surgical team, which limits generalizability.
Second, the sample size was relatively small, particularly
in the DP group. Third, although the analyzed baseline
variables did not differ significantly between groups,
residual confounding cannot be excluded. Fourth, the
study focused primarily on LOS and ICU stay; therefore,
the specific contribution of individual complications,
including pancreatic fistula, intra-abdominal abscess,
reoperation, or delayed gastric emptying, could not be
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fully assessed within the present analysis. Finally, LOS
may be influenced not only by clinical recovery but also
by institutional discharge practices, social factors, and
local healthcare logistics. Prospective data collection
should also include procedure-specific complications
such as postoperative pancreatic fistula, intra-abdominal
collections, delayed gastric emptying, reinterventions,
readmissions, and time to initiation or resumption of
systemic therapy.

In summary, distal pancreatectomy during
multivisceral resection for retroperitoneal sarcoma was
associated with significantly prolonged postoperative
hospital stay and a more variable ICU course. These
findings suggest that DP is an important contributor
to increased early postoperative burden and should be
considered during surgical planning, patient counseling,
and perioperative resource allocation.

CONCLUSIONS

Distal  pancreatectomy  during  multivisceral
resection for retroperitoneal sarcoma was associated
with significantly prolonged postoperative hospital
stay compared with multivisceral resection without
distal pancreatectomy. Although the difference in
median intensive care unit stay was small, the wider
upper interquartile range in the distal pancreatectomy
group suggests a more variable early postoperative
course and a subgroup of patients requiring longer
intensive care support. These findings indicate that
distal pancreatectomy is an important factor associated
with increased early postoperative burden in patients
undergoing complex resection for retroperitoneal sarcoma.
The potential need for distal pancreatic resection should
therefore be considered during preoperative planning,
patient counseling, and perioperative resource allocation.

Perspectives for further research. Future studies
should aim to validate these findings in larger multicenter
cohorts and to determine whether distal pancreatectomy
remains associated with prolonged hospitalization after
adjustment for tumor laterality, tumor size, number of
resected organs, vascular resection, and other markers of
operative complexity.
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Pe3rome

BMVB AUCTANBbHOI MAHKPEATEKTOMIi NPU MYNbTUBICLIEPANIBHUX PE3EKLISIX 3 NPUBOAY
3A0YEPEBUHHUX CAPKOM HA TPUBANICTb NMEPEBYBAHHA Y CTALIOHAPI
Apocnas C. Hasapog'?, Onekciti . Jliccos', Cepriit M. Koanos', Ceprin O. ly6pos?, KoctaHTMH B. Konyak?

HavioHanbHWin MeanyHmii yHiBepeuTeT iMeHi O. O. boromonbus, M. Kuis, Ykpaia
[lepxaBHe HekOMepLjiiHe NignpuemcTBo «HavjoHanbHUiA IHCTUTYT paky», M. Kuis, YkpaiHa
KomyHanbHe HekomepLiiHe nignpuemcTBo «KuiBcbka Micbka kniHiyHa nikapHs Ne 12», M. Kui, YkpaiHa

Bcryn. PeTponepuToHeasbHI CapKOMHM YacTO MNOTPEOYHOTh PO3IIUPEHOI MyJbTUBICHEpPaNbHOI pe3eKuii s
JIOCATHEHHS] MaKpOCKOMNIYHO MOBHOI'0 BU/Ja/IeHHS NMyX/JIUHU. /lUcTa/bHA aHKpeaTeKTOMisl Moxe 6yTH HeobXiJHOIo,
ofHaK il cmeuudiyHUA BIUIMB Ha paHHE MicasonepaliiiHe BiJHOBJEHHS CKJIAJIHO BiJJOKDEMUTH BiJj 3arajbHOL
CKJIQZIHOCTi MyJIBTHUBICLlepa/IbHOTO BTPyYaHHS.

MeTa. MeTo10 IIbOTO JOCJi/PKEHHsSI OY/I0 OIiHUTH, UM aCOL[I0ETHCS AMCTAIbHA MAHKPEATEKTOMIs 3 MOJOBXKEHHIM
TPUBAJOCTi NnepebyBaHHs y cTalioHapi Ta BiaAiseHHi iHTeHcHBHOI Tepanii nmpy MyJIbTHBiCLiepaJbHUX pe3eKLisx
3 IPUBOAY peTPONEepUTOHealbHOi CApKOMHU.

Marepianu Ta MeTtoAM. lle peTpocneKTHBHe KOTOpTHe AOC/if>KeHHs Oy/J0 BUKOHaHe Ha OCHOBI NMPOCHEKTHBHO
BeZleHOi 6a3u JaHMUX i BKJIIOYaJIO MAI€HTIB i3 TicTOJIOriYHO MiATBEPA’KEHOI PETPONEPUTOHEATBHOK CAapKOMOIO,
AkuM y nepioz 3 2016 no 2024 pik 6y/10 BAKOHAHO MyJIBTHBIiCIiepasbHy pe3eKinir. MynbpTHBicIepaJbHy pe3eKIilo
BU3HayaJIM K YacCTKOBe abo NMOBHe BHJAJEHHA TPboX i Ginbiue opraniB. [lanieHTiB po3nofinuiau Ha ABi rpynu
3a/IeXKHO BiJj BUKOHaHHS JUCTa/JbHOI NMaHKpeaTeKToMil. [lepBHHHOI KiHIIEBOIO TOYKOIO 6yJsa HicjsionepawniiHa
TPUBAJICTh NepebyBaHHS y cTallioHapi, BTOPUHHO — TPUBaJiCTbh NepeObyBaHHSA Yy BijJiIeHHI iHTeHCUBHOI Tepamii.
[TopiBHAAHHA MiX rpynlaMy BUKOHYBaJIH 3a AonoMorow U-kpuTepito MaHHa-BiTHi.

Pe3ynbraT. [lo diHasbHOro aHasi3y Gysno BkJ4YeHo 71 manjeHTta: 24 - y rpymni AUCTaabHOI MaHKpeaTeKTOMIil
Ta 47 - y rpyni 6e3 aucraipHol maHKpeaTekToMil. /[leMorpadiuHi, KJIiHi4HI, mMyX/IMH-acoliioBaHi Ta omnepariiHi
XapaKTEepUCTUKU CTAaTUCTUYHO 3HAYylle He BiJpi3HAJWCA MiX rpynamu. MegiaHa micisgonepaniiiHol TpUBaJOCTI
nepebyBaHHs y CTalioHapi O6y/sa 3HAYHO OIBIIOK y Tpymli AUCTagbHOI maHkpeaTekToMmil: 19 aHiB (IQR 13-31)
npotu 12 aniB (IQR 9-18) y rpymi 6e3 aucrtanbHol naHkpeaTekToMii (p = 0,002). MezaiaHa TpuBaioCTi NepebyBaHHS
y BiggineHHi iHTeHcUMBHOI Tepamii TakoX OysJa CTaTUCTUYHO OiJbILIOK y TCpyli JAUCTAJbHOI NaHKpeaTeKTOMii:
19 rogun (IQR 17-66) npotu 18 rogun (IQR 16-21) BigmosigHo (p = 0,031), 1m0 nepeBaXHO Bigo6GpaXkaso MUPLIINH
BepXHIA MIXKKBapTHJIbHUM Aiiania30H y NaliEHTIB MicJisg JUCTaJbHOI NaHKpeaTeKTOoMil.

BHCHOBKHU. /liucTa/ibHA NAaHKpeaTeKTOMIA y CKJIaZl MyJIbTUBICLepaJbHOI pe3eKlii 3 IPpUBOJAY PEeTPONepUTOHea bHOI
CapKOMH acoliifoBajiacsl 3i CTATUCTUYHO 3HAYYIUM MOJOBXKEHHSM IMic/sonepaniiHoro nepeGyBaHHsl y cTalioHapi
Ta 6ijbLI BapiaGeJbHHMM INepe6iroM y BiaaiseHHi iHTeHcuBHOI Tepamii. Ili pe3ynbTaTu cBig4aTh, L0 AUCTaJbHA
NaHKpeaTeKTOMiss Moxke 30iJbLIyBaTH PaHHE MicjasfonepaliliHe HaBaHTAaXEHHS Ta Ma€ BPaXOBYBAaTHCA MijJ vac
IJIaHYBaHHA oneparii, inbopMyBaHHS nanieHTa i opraHisanil nepionepaniiHUX pecypciB.

Kalouosi cnoea: perponepuToHea/ibHi HOBOYTBOPEHHs, pe3eKlid MiALIYHKOBOI 3a/7103M, micasonepaniiHe
BiJlHOBJ/IEHH, IepeGyBaHHA y BiAAi/IeHHi iHTeHCMBHOI Tepamii, XipypriuHa oHKoJI0Tis
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MULTIMODAL PREDICTORS OF MYOPIA PROGRESSION IN PEDIATRIC
PATIENTS: CHOROIDAL, MICROVASCULAR, AND BIOCHEMICAL MARKERS
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Abstract

Introduction. Myopia is a multifactorial pathological condition characterized by progressive axial elongation,
scleral extracellular matrix remodeling, and structural changes in the choroid and retina. Its global prevalence
continues to rise, and the increasing proportion of high myopia is associated with a substantially elevated
risk of sight-threatening complications, including myopic macular degeneration, retinal detachment, and
glaucoma. Although numerous studies have addressed individual aspects of refractogenesis, the combined
contribution of accommodative, structural-functional, and molecular-biochemical factors to progressive
myopia remains insufficiently understood, particularly regarding the prognostic value of biomarkers such as
lysyl oxidase-1 (LOX-1), transforming growth factor beta-2 (TGF-B2), phosphorylated neurofilament heavy
chain (pNF-H), glutathione, superoxide dismutase (SOD), and neuron-specific enolase (NSE).

Aim. To develop prediction models for rapid myopia progression (gradient >1.0 diopter/year) and
to substantiate a differentiated diagnostic and therapeutic approach for patients in four age groups
(6-8, 9-11, 12-14, and 15-17 years) based on the integrated assessment of accommodative, structural-
functional, and molecular-biochemical markers.

Materials and methods. A prospective, comparative, non-randomized, open observational study enrolled
132 eyes of pediatric and adolescent patients from the Ukrainian population with a verified diagnosis
of myopia, stratified into four age groups: 6-8 years (n=18), 9-11 years (n=62), 12-14 years (n=22), and
15-17 years (n=30). All participants underwent a comprehensive ophthalmological examination, including
cycloplegic autorefractometry, ultrasonographic biometry, accommodation amplitude measurement
(push-up and push-down methods), and spectral-domain optical coherence tomography (SD-OCT) with
assessment of choroidal thickness and retinal vessel density. Plasma concentrations of LOX-1, TGF-$2,
pNF-H, glutathione, SOD, and NSE were measured by enzyme-linked immunosorbent assay (ELISA) using
Invitrogen™ commercial kits. Statistical analysis included descriptive statistics, ROC analysis, and stepwise
logistic regression using EZR (R statistical software) and Microsoft Excel 2010.

Results. The highest predictive accuracy for rapid myopia progression was demonstrated by central
choroidal thickness (area under the ROC curve (AUC=0.896; 95% CI 0.819-0.973; sensitivity 84.6%,
specificity 94.4%; threshold <193 pm) and deep vessel density in the fovea (AUC=0.904; 95% CI
0.841-0.968; sensitivity 78.8%, specificity 100%; threshold <20.1%). Among biochemical markers, an
elevated plasma LOX-1 level (238.922 pg/mL) in patients with a corneal rigidity coefficient (KER > (+)3.0)
was associated with an increased risk of rapid progression (AUC=0.882). SOD activity demonstrated
a significant age-dependent distribution and predicted scleral rigidity changes (AUC=0.786). Glutathione
was informative in predicting the risk of reduced scleral rigidity (AUC=0.658). NSE showed a significant
association with corneal rigidity changes (AUC=0.648). Plasma TGF-B2 and pNF-H did not demonstrate
statistically significant predictive value for the rate of myopia progression.

Conclusions. Central choroidal thickness, deep foveal vessel density, and plasma LOX-1 and SOD levels are
the most informative predictors of rapid myopia progression in children and adolescents. Their integrated
assessment may substantially enhance early risk stratification and support a differentiated treatment
approach. TGF-B2 and pNF-H have limited value as isolated systemic biomarkers for predicting myopia
progression.

Keywords: myopia, myopia progression, choroidal thickness, lysyl oxidase-1; superoxide dismutase,
retinal vessel density, pediatric ophthalmology, ocular biometry
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INTRODUCTION

In contemporary ophthalmology, myopia is no
longer considered merely a refractive anomaly but is
recognized as a complex multifactorial pathological
process involving progressive axial elongation, scleral
matrix remodeling, and structural alterations of the
choroid and retina [1, 3, 6]. The global prevalence of
myopia continues to rise, and the growing proportion
of high myopia is accompanied by an increased risk of
chorioretinal complications, including myopic macular
degeneration, rhegmatogenous retinal  detachment,
choroidal neovascularization, and glaucoma [1, 2, 3].

Clinical evidence indicates that the rate of axial
elongation provides a more objective criterion for
monitoring myopia progression than subjective refraction
changes measured in diopters alone. In children,
axial elongation beyond the physiological limits of
emmetropization is associated with the development of
persistent structural changes in the fibrous and vascular
coats of the eye.

Current  concepts of myopia pathogenesis
encompass not only accommodative dysfunction but
also dysregulation of local retinal signaling, cytokine
imbalance, altered antioxidant enzyme activity, and
extracellular matrix remodeling. In this context, there
is growing interest in biochemical markers capable of
reflecting collagen degradation, oxidative stress, and
neurodegenerative changes associated with myopia
progression [3].

Despite a substantial body of literature addressing
individual aspects of refractogenesis, the complex
interplay of accommodative, structural-functional, and
biochemical factors in progressive myopia remains
incompletely understood. In particular, the prognostic
significance of markers such as LOX-1, TGF-f2, pNF-H,
glutathione, SOD, and NSE — in combination with
choroidal thickness parameters, microvascular indices,
and biomechanical properties of the ocular coats —
warrants further investigation [3, 4, 5, 6].

A better understanding of these factors could expand
the possibilities for early diagnosis, risk stratification
for rapid myopia progression, and the justification of
individualized treatment strategies for children and
adolescents across different age groups [3, 7].

AIM

To develop prediction models for rapid myopia
progression (annual gradient exceeding 1.0 diopters/
year) and to substantiate a differentiated approach to early
diagnosis and patient management across four age groups
(6-8 years, 9-11 years, 12-14 years, and 15-17 years),
based on the integrated evaluation of accommodative,
structural-functional, and molecular-biochemical markers.
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MATERIALS AND METHODS

The study was conducted as a prospective, comparative,
non-randomized, open observational investigation. A total
of 132 eyes of pediatric and adolescent patients from the
Ukrainian population with a verified diagnosis of myopia
were enrolled. The study sample was stratified into four age
groups corresponding to critical developmental stages of the
child’s organism and visual system: 6-8 years (n=18), 9-11
years (n=62), 12-14 years (n=22), and 15-17 years (n=30).

Inclusion criteria were myopia of any degree,
age 6-17 years inclusive and written informed consent
from parents or legal guardians. Exclusion criteria were
concomitant congenital or acquired ocular diseases
(except myopic retinal angiopathy), systemic connective
tissue disorders, previous ophthalmic surgery, strabismus,
and anisometropia exceeding 3.0 diopters.

All patients underwent comprehensive
ophthalmological examination, including best-corrected
visual acuity assessment (optometric chart), cycloplegic
autorefractometry with keratometry, and ultrasonographic
A-scan biometry for axial length measurement.
Accommodation amplitude was measured monocularly and
binocularly using the push-up and push-down methods.

The choroid and retinal vasculature were assessed
by spectral-domain optical coherence tomography
(SD-OCT). The following parameters were measured:
central choroidal thickness (CChT), subfoveal choroidal
thickness, deep vessel density in the peritemporal and
parafoveal quadrants, deep vessel density in the foveal
zone, and anterior scleral thickness at the nasal (NAST3)
and temporal (TAST3) regions.

Blood plasma biochemical analysis was performed
to measure plasma concentrations of the following
biomarkers: LOX-1, TGF-B2, pNF-H, glutathione (GSH),
superoxide dismutase (SOD), and neuron-specific enolase
(NSE). Blood samples were collected from the antecubital
vein in the morning under fasting conditions. Biomarker
levels were measured by solid-phase enzyme-linked
immunosorbent assay (ELISA) using commercial Kkits
according to manufacturer instructions.

LOX-1, TGF-B2, pNF-H, GSH, and NSE were
quantified using Invitrogen™ kits (Thermo Fisher
Scientific, USA): LOX-1 with the Human LOX-1/OLR
ELISA Kit (EHOLRI; detection range 2.05-500 pg/mL);
TGF-B2 with the Human TGF beta-2 ELISA Kit
(EHTGFB2; 15-6,000 pg/mL); pNF-H with the Human
NF-H (Phospho) [pS61/pS76] ELISA Kit (EEL191;
78.13-5,000 pg/mL); GSH with the Glutathione
Competitive ELISA Kit (EEL155; 1.56-100 pg/mL);
and NSE with the Human NSE ELISA Kit (EEL040;
2.34-150 ng/mL) [8-12]. Total superoxide dismutase
activity was measured calorimetrically using the
Superoxide Dismutase (SOD) Colourimetric Activity Kit
(EIASODC,; detection range 1.4-92 U/mL) [13]. Optical
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density of samples was read at 450 nm on a microplate
reader, per manufacturer protocols [8-13].

The study was conducted in accordance with the
principles of the Declaration of Helsinki and was approved by
the Bioethics Committee of the Bogomolets National Medical
University. Written informed consent was obtained from the
parents or legal representatives of all enrolled children.

Statistical analysis was performed using EZR
(R-statistics) and Microsoft Excel 2010 (Microsoft
Corporation, USA). Methods included descriptive
statistics, ROC analysis with threshold determination, and
stepwise logistic regression for the selection of a minimal
set of predictive variables associated with the outcome.
A significance threshold of p<0.05 was applied. Between-
group differences were assessed using Fisher’s exact test.

RESULTS

Critical Factors (p<0.05)

Comprehensive analysis of biochemical, structural-
morphological, and functional parameters across the four
age groups, in relation to axial length, corneal thickness,
and choroidal thickness, revealed pronounced heterogeneity
among the investigated factors. Based on their statistical
significance, all analyzed parameters were provisionally
classified into three categories: critical (p<0.05), moderate
(0.05<p<0.1), and statistically non-significant (p>0.05).

This  category included choroidal thickness
parameters, retinal vessel density indices, plasma levels of
lysyl oxidase-1 (LOX-1) and superoxide dismutase (SOD),
and selected accommodation and antioxidant parameters.

Mathematical modeling demonstrated that the
highest predictive accuracy for rapid myopia progression
(gradient exceeding 1.0 diopters/year) was achieved by
choroidal thickness and retinal microvascular parameters.

According to the combined model data and ROC
curve analysis (Fig. 1), the logistic model for the dependence
of the progression gradient on central choroidal thickness
(CChT) was characterized by an area under the ROC curve
of AUC=0.896 (95% CI 0.819-0.973), with sensitivity of
84.6% and specificity of 94.4% (p<0.05). A central choroidal
thickness value of <193 pum was associated with a risk of
myopia progression exceeding 1.0 diopters/year.

Subfoveal choroidal thickness also demonstrated
statistically significant predictive value (Fig. 2). The
area under the ROC curve was AUC=0.650 (95% CI
0.536-0.765), with sensitivity of 50.0% and specificity
of 77.8% (p<0.05). A subfoveal choroidal thickness
value of <206 um was associated with a risk of myopia
progression exceeding 1.0 diopters/year.

Analysis of retinal perfusion confirmed a significant
reduction in the microvascular bed in eyes with rapid
axial elongation. As shown in Fig. 3, the logistic model
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for the dependence of the progression gradient on
macular perfusion — specifically, deep vessel density in
the foveal zone — demonstrated high predictive capacity:
AUC=0.904 (95% CI 0.841-0.968), sensitivity 78.8%,
specificity 100% (p<0.05). A deep foveal vessel density
value of <20.1% was associated with a risk of myopia
progression exceeding 1.0 diopters/year.
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Figure 1. ROC curve of the logistic model for the dependence of
myopia progression gradient >1 D/year on central choroidal thickness
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Figure 2. ROC curve of the logistic model for the dependence of myopia
progression gradient >1 D/year on subfoveal choroidal thickness
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Figure 3. ROC curve of the logistic model for the dependence of
myopia progression gradient >1 D/year on macular perfusion — deep
vessel density in the fovea
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Deep vessel density in the peritemporal quadrant
also  exhibited statistically significant predictive
properties. The area under the ROC curve for the
peritemporal quadrant was AUC=0.625 (95% CI
0.506-0.744), sensitivity 51.9%, specificity 72.2%
(p<0.05). A deep vessel density value of <47.3% in the
peritemporal quadrant was associated with risk of rapid
progression.

For the parafoveal quadrant, the area under the ROC
curve was AUC=0.579 (95% CI 0.457-0.701), sensitivity
51.9%, specificity 77.8% (p<0.05). A deep vessel
density value of <46.5% in the parafoveal quadrant was
associated with risk of rapid progression.

Nasal anterior scleral thickness (NAST3) proved to
be a sensitive structural predictor. The logistic model for
the dependence of the progression rate on NAST3 had
an AUC=0.661 (95% CI 0.547-0.774), with sensitivity of
88.9% and specificity of 53.8% (p<0.05). A nasal anterior
scleral thickness value of <508 pm was associated with
a risk of myopia progression exceeding 1.0 diopters/year.

Among plasma biochemical markers, lysyl
oxidase-1 (LOX-1) demonstrated a critical predictive role.
As shown in Fig. 7, plasma LOX-1 level was significantly
associated with the risk of myopia progression exceeding
1.0 diopters/year: AUC=0.882 (95% CI 0.783-0.981),
sensitivity 69.6%, specificity 100% (p<0.05). A plasma
LOX-1 value of >38.922 pg/mL in patients with corneal
rigidity coefficient K_ > (+)3.0 was associated with a risk
of rapid myopia progression.
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Figure 4. ROC curve of the logistic model for the dependence
of myopia progression gradient >1 D/year on plasma LOX-1
concentration (pg/mL).

Analysis of the results revealed a pronounced
association between LOX-1 and the biomechanical
properties of the cornea. As shown in Fig. 8, the logistic
model for the dependence of corneal rigidity coefficient
changes on plasma LOX-1 level was characterized by
high accuracy: AUC=0.882 (95% CI 0.783-0.981),
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sensitivity 69.6%, specificity 100% (p<0.05). A plasma
LOX-1 concentration of >38.922 pg/mL in patients
with corneal rigidity coefficient K_> (+)3.0 was
associated with a risk of myopia progression exceeding
1.0 diopters/year.
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Figure 5. ROC curve of the logistic model for the dependence of
corneal rigidity coefficient changes (K, .> (+)3.0) on plasma LOX-1
concentration (pg/mL)

Changes in the scleral rigidity coefficient were also
dependent on LOX-1 level. The area under the ROC
curve was AUC=0.689 (95% CI 0.541-0.837), sensitivity
46.0%, specificity 87.5% (p<0.05). A plasma LOX-1
concentration of >53.156 pg/mL in patients with scleral
rigidity coefficient K > (+)1.3 was associated with a risk
of myopia progression exceeding 1.0 diopters/year.

Superoxide dismutase (SOD) activity demonstrated
a clear age-dependent pattern and was related to
biomechanical properties of the fibrous capsule of the
eye. In the youngest group (6-8 years; n=18), moderately
elevated enzyme levels of 71-90 pg/mL were observed in
44.4% of cases (p=0.02). In the 9-11-year group (n=62),
the vast majority of children (90.3%) exhibited high
SOD levels exceeding 91 pg/mL (p<0.005); low values
(below 50 pg/mL and 51-70 pg/mL) were not detected.
In adolescents aged 12-14 years (n=22), SOD levels
in the range of 51-70 pg/mL were found in 36.4% of
cases (p=0.05). In the oldest cohort (15-17 years; n=30),
concentrations of 51-70 pg/mL were detected in 40.0% of
subjects (p=0.006), while levels exceeding 91 pg/mL were
recorded in 26.7% (p<0.005).

A significant association was also established
between blood SOD level and degenerative retinal
changes. In patients with myopic macular degeneration
(n=82), SOD levels exceeding 91 pg/mL were recorded in
84.5% of cases (p<0.005).

ROC analysis of the logistic model demonstrated
that the area under the ROC curve for the dependence of
myopia progression gradient exceeding 1.0 diopters/year
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on plasma SOD level was AUC=0.662 (95% CI
0.523-0.802), sensitivity 67.5%, specificity 61.5%
(p<0.05). A plasma SOD value of >109.8 pg/mL was
associated with a risk of myopia progression exceeding
1.0 diopters/year.

Biomechanical analysis confirmed that blood SOD
level is a significant predictor of changes in corneal and
scleral rigidity coefficients. For patients with corneal
rigidity coefficient K_ > (+)3.0, the area under the ROC
curve was AUC=0.638 (95% CI 0.444-0.833), sensitivity
64.3%, specificity 80.0% (p<0.05). A plasma SOD value
of >110.6 pg/mL in these patients was associated with
a risk of myopia progression exceeding 1.0 diopters/year.

For patients with scleral rigidity coefficient
K> (H1.3, the area under the ROC curve was
AUC=0.786 (95% CI 0.661-0.912), sensitivity 78.0%,
specificity 75.0% (p<0.05). A plasma SOD value of
>84.8 pg/mL in these patients was associated with a risk
of myopia progression exceeding 1.0 diopters/year.

A critical age-dependent pattern was identified
for glutathione in the 6-8-year age group (n=18): high
glutathione concentrations exceeding 21 pg/mL were
observed in 33.3% of cases. Furthermore, a glutathione
level of >11.572 pg/mL was found to be a significant
predictor of scleral rigidity coefficient changes:
AUC=0.658 (95% CI 0.519-0.796), sensitivity 38.0%,
specificity 100% (p<0.05). A plasma glutathione level of
>11.572 pg/mL in patients with scleral rigidity coefficient
K.&> (P13 was associated with a risk of myopia
progression exceeding 1.0 diopters/year.

For neuron-specific enolase (NSE), a critical
pattern was identified in predicting changes in corneal
rigidity. The logistic model for the dependence of corneal
rigidity coefficient K, changes on plasma NSE level
demonstrated statistical significance: AUC=0.648 (95%
CI 0.443-0.854), sensitivity 71.4%, specificity 60.0%
(p<0.05). A plasma NSE value of >0.076 pg/mL in
patients with corneal rigidity coefficient K > (+)3.0 was
associated with a risk of myopia progression exceeding
1.0 diopters/year.

Analysis of accommodation amplitude parameters
indicated that the only age cohort with a statistically
significant finding was the 12-14-year group (n=22). In
this group, accommodation amplitude exceeding 12.25
diopters was observed in only 2 patients (18.2%, p=0.05),
suggesting marked depletion of accommodative reserves
at the peak of puberty.

Moderate Factors (0.05<p<0.1)

This group comprised parameters exhibiting clinical
patterns or borderline levels of statistical significance
(0.05<p<0.1) that did not reach the critical threshold.

Phosphorylated neurofilament heavy chain (pNF-H)
levels exceeding 21 pg/mL in the 9-11-year age group
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were recorded in 16.1% of children at p=0.09. Within
the corneal thickness range of 545.1-580.0 nm, pNF-H
levels below 10 pg/mL were found in 51.6% of cases at
p=0.07; levels of 11-15 pg/mL at a corneal thickness of
580.1-610.0 nm were observed in 57.1% of patients at
p=0.06.

A moderate association was also observed between
pNF-H level and accommodation amplitude. A pNF-H
concentration in the range of 16-20 pg/mL demonstrated
an association with accommodative capacity: at amplitude
>13.0 diopters (n=20), this level was found in 40.0% of
patients (p=0.05); at amplitude >12.25 diopters (n=22) —
in 45.5% of cases (p=0.01); at amplitude >11.5 diopters
(n=24) — in 41.7% of patients (p=0.02); at amplitude
>10.75 diopters (n=26) — in 38.5% of children (p=0.03).
Despite the high within-group statistical significance, the
overall regression model for pNF-H did not demonstrate
a significant direct relationship with the annual axial
elongation gradient.

The LOX-1 concentration in patients with central
choroidal thickness (CChT) in the range of 290.1-340.0
um was also classified as a moderate factor: LOX-1
levels of 31-70 pg/mL were found in 25.0% of children
(p=0.05), and levels of 71-140 pg/mL in 50.0% of subjects
(p=0.06).

For NSE, a moderate association was identified
in the 6-8 year age group (n=18) at concentrations
exceeding 0.0801 pg/ml — in 11.1% of cases (p=0.06) —
and in the cohort with axial length below 23.0 mm
(n=14) at NSE levels of 0.0601-0.0700 pg/ml — in 42.9%
of cases (p=0.06). In patients with corneal thickness
of 580.1-610.0 nm, SOD levels below 50 pg/mL were
detected in 21.4% of children at p=0.06.

A moderate association was also found in the
9-11-year cohort (n=62), where accommodation amplitude
exceeding 11.5 diopters was observed in 33.3% of
children at p=0.1.

Non-Significant Factors (p>0.05)

This category comprised parameters that did
not demonstrate a statistically significant association
with refractogenesis, fibrous capsule biomechanics, or
structural tomographic changes.

The distribution of transforming growth factor
beta-2 (TGF-B2) levels across all four age cohorts
was random in character (p=0.134-1.000). Analogous
statistical  non-significance =~ was  observed  when
comparing TGF-B2 with axial length (p=0.531-1.000),
corneal thickness (p=0.201-1.000), central choroidal
thickness (p=0.09-1.000), and accommodation amplitude
(p=0.217-1.000).

ROC analysis further confirmed the absence of
predictive value for plasma TGF-2. The AUC for the
dependence of progression gradient >1.0 diopters/year
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on TGF-B2 was 0.545 (95% CI 0.401-0.689), sensitivity
17.5%, specificity 96.2% (p>0.05). For corneal rigidity
changes, AUC=0.454 (95% CI 0.258-0.651), sensitivity
51.8%, specificity 60.0% (p>0.05). For scleral rigidity
changes, AUC=0.459 (95% CI 0.308-0.611), sensitivity
28.0%, specificity 87.5% (p>0.05).

Phosphorylated  neurofilament  heavy  chain
(pNF-H) was also statistically insufficient for predicting
myopia dynamics. The AUC for progression risk
>1.0 diopters/year was 0.582 (95% CI 0.441-0.722),
sensitivity 35.0%, specificity 88.5% (p>0.05). For corneal
rigidity, AUC=0.568 (95% CI 0.353-0.783), sensitivity
64.3%, specificity 60.0% (p>0.05). For scleral rigidity,
AUC=0.570 (95% CI 0.417-0.723), sensitivity 50.0%,
specificity 75.0% (p>0.05).

Systemic glutathione level did not demonstrate
predictive power for myopia progression rate or corneal
biomechanics. For the progression gradient, AUC=0.582
(95% CI 0.439-0.725), sensitivity 60.0%, specificity
69.2% (p>0.05). For corneal rigidity, AUC=0.514 (95%
CI 0.299-0.730), sensitivity 94.3%, specificity 20.0%
(p>0.05).

For neuron-specific enolase (NSE), no significant
association was found with annual axial elongation or
scleral condition. The AUC for progression gradient >1.0
diopters/year was 0.526 (95% CI 0.385-0.668), sensitivity
25.0%, specificity 88.5% (p>0.05). For scleral rigidity
coefficient K_, AUC=0.489 (95% CI 0.344-0.634),
sensitivity 36.0%, specificity 81.2% (p>0.05).

Among tomographic parameters, temporal anterior
scleral thickness (TAST3) did not demonstrate an effect
on the rate of refractive disease progression: AUC=0.556
(95% CI 0.435-0.678), sensitivity 53.8%, specificity
63.9% (p>0.05).

Sex-specific patterns in the distribution of
biochemical markers and their influence on myopia
progression rate were not analyzed separately within the
presented statistical tables.

DISCUSSION

The findings of this study support the view of
progressive myopia in childhood and adolescence
as a multicomponent pathological process in which
accommodative dysfunction, structural changes of the
chorioretinal complex, biomechanical alterations of the
fibrous coat, and systemic biochemical shifts interact. The
data indicate that the most significant predictors of rapid
myopia progression are choroidal thickness parameters,
macular microvascular density, plasma LOX-1 and SOD
levels, and selected biomechanical characteristics of the
cornea and sclera.

One of the key findings of this study is the
establishment of a leading role for central choroidal
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thickness and deep vessel density in the foveal zone
as predictors of rapid myopia progression. The high
AUC values for central choroidal thickness and
macular perfusion indicate that the structural-functional
state of the chorioretinal complex is among the most
sensitive markers of pathological axial elongation.
These results support the pathogenetic significance of
choroidal thinning and microvascular bed reduction in
the development of tissue hypoxia and posterior pole
remodeling [4, 5, 14].

An important finding of this study is the role of
lysyl oxidase-1 (LOX-1). Elevated plasma LOX-1 levels
were associated not only with rapid myopia progression
risk but also with changes in corneal and scleral rigidity
coefficients, indicating the involvement of extracellular
matrix remodeling in myopia pathogenesis. The identified
association between LOX-1 and biomechanical properties
of the fibrous capsule of the eye allows this marker to be
considered one of the most promising systemic indicators
of active pathological remodeling [3, 6].

In contrast, plasma TGF-B2 levels did not
demonstrate a statistically significant association with
myopia progression rate or with changes in corneal
or scleral rigidity. This finding suggests that systemic
TGF-B2 concentration may not reliably reflect local
intraocular tissue processes, thus limiting its utility as an
isolated plasma predictor [3].

Oxidative stress parameters merit separate
consideration. Elevated superoxide dismutase (SOD)
activity was associated with both rapid myopia
progression risk and changes in scleral and corneal
rigidity. Furthermore, age-dependent distribution patterns
and associations with macular degenerative changes
were identified. These results implicate oxidative stress
in the pathogenesis of progressive myopia and indicate
that the antioxidant response may reflect the activity of
pathological ocular coat remodeling. Glutathione data
suggest its greater relevance in the context of scleral
rigidity changes rather than as a direct predictor of myopia
progression rate [3].

Analysis of neurobiomarkers revealed heterogeneous
prognostic significance. Phosphorylated neurofilament
heavy chain (pNF-H) did not show a statistically
significant association with myopia progression rate
but demonstrated a moderate association with selected
accommodation amplitude parameters. Neuron-specific
enolase (NSE), conversely, did not exhibit predictive
value for the axial elongation gradient or scleral
condition, but showed an association with corneal rigidity
changes. These observations may reflect distinct roles of
neurobiochemical markers in the structural-functional
changes accompanying progressive myopia [3].

A clinically important observation is the
identification of a statistically significant reduction in
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accommodation amplitude in the 12-14-year age group.
This age cohort had the smallest proportion of patients
with accommodation amplitude exceeding 12.25 diopters,
potentially reflecting exhaustion of accommodation
reserves during puberty. This finding underscores the
importance of careful accommodation assessment in this
age category when stratifying risk for myopia progression.

In summary, the results indicate that progressive
myopia develops at the intersection of structural,
biomechanical, = accommodative, and biochemical
disturbances. The most informative parameters for
predicting rapid progression were choroidal thickness,
macular microvascular density, LOX-1 and SOD
levels, and selected parameters of ocular coat rigidity.
The comprehensive assessment of these parameters
may substantially enhance early diagnosis and support
a differentiated management approach for children and
adolescents with myopia [3, 6, 7].

Limitations of this study include small sample sizes
in some age groups, particularly the 6-8-year cohort, and
the single-timepoint blood sampling design, which limits
the ability to assess long-term changes in the investigated
markers over time and during treatment.

CONCLUSIONS

1. The most informative indicators of rapid myopia
progression risk in children and adolescents are central
choroidal thickness of <193 um and deep vessel density
in the foveal zone of <20.1%, which demonstrated the
highest predictive accuracy in ROC analysis.

2. Elevated plasma lysyl oxidase-1 (LOX-1) level
is associated with the risk of rapid myopia progression
and with changes in the biomechanical properties of
the cornea and sclera, indicating the involvement of
extracellular matrix remodeling in the pathogenesis of the
disease.

3. Oxidative stress markers — primarily superoxide
dismutase (SOD) activity — have predictive value for
both myopia progression rate and changes in scleral
and corneal rigidity. Glutathione level proved more
informative for assessing the risk of scleral rigidity
changes.

4. Neuron-specific enolase (NSE) demonstrated
an association with corneal rigidity changes, whereas
phosphorylated neurofilament heavy chain (pNF-H)
did not show a statistically significant relationship with
myopia progression rate, though it was associated with
selected accommodation parameters.

5. Systemic levels of transforming growth factor
beta-2 (TGF-B2) and phosphorylated neurofilament heavy
chain (pNF-H) did not demonstrate sufficient predictive
value for myopia progression rate, limiting their utility as
isolated systemic biomarkers.
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6. The most pronounced reduction in accommodation
amplitude was identified in the 12-14-year age group,
indicating the importance of careful assessment of
accommodative function in patients of this age category
when stratifying myopia progression risk.

Perspectives for further research. Based on
the developed multivariate prediction models, future
work will focus on the development of an integrated
digital  algorithm (risk calculator) incorporating
choroidal thickness, foveal vessel density, and plasma
concentrations of lysyl oxidase-1 and superoxide
dismutase. This tool will enable preclinical screening of
children in general educational settings and support the
implementation of preventive therapeutic interventions
prior to the onset of pathological axial elongation.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The authors state that all procedures performed as
part of this study were in full accordance with the ethical
standards of the 1964 Declaration of Helsinki and its later
amendments. The Bioethics Committee of Bogomolets
National Medical University (Kyiv, Ukraine) approved
the study protocol. Written informed consent was obtained
from the parents of all participants for their child’s
participation in the study and for the use of the obtained
results for scientific purposes.

Study limitations. This study has several limitations.
First, the sample size was relatively limited in certain
age groups, particularly among children aged 6-8 years,
which may have reduced the statistical power of subgroup
analyses. Second, the study population consisted exclusively
of Ukrainian pediatric patients recruited within a single-
center setting, potentially limiting the generalizability of the
findings to other ethnic and geographic populations.

Third, blood biomarkers were assessed at a single
time point, which precluded evaluation of dynamic
changes in biochemical marker levels during disease
progression or in response to treatment. Fourth, although
the study incorporated a comprehensive assessment of
accommodative, structural-functional, microvascular,
biomechanical, and biochemical parameters, several
potentially relevant factors associated with myopia
progression, including genetic predisposition,
environmental influences, outdoor activity, near-work
exposure, and socioeconomic variables, were not included
in the predictive models.

Finally, the  observational  non-randomized
design does not permit causal inference regarding the
relationships between the identified biomarkers and
myopia progression. Therefore, the reported associations
should be interpreted primarily as predictive rather than
causal. Further multicenter prospective studies with larger
sample sizes and longitudinal biomarker assessment are
required to validate the proposed prediction models.
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Pe3rome

MYNbTUMOMANLHI NPEAUKTOPYU MPOrPECYBAHHSA MIOMNIT Y MEAIATPUYHUX MALIEHTIB: XOPIOIOANBHI,
MIKPOBACKYNAPHI TA BIOXIMIYHI MAPKEPU
IBaH |. Wkpi6nsk, Ipuna B. LWapropoacbka

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. IIporpecyroua Mionisi € 6araTopakTOpHUM MATOJIOTIYHMM IPOLIECOM, IO CYMPOBOKYETHCS MOJLOBXKEHHAM
nepefHbO-33JHbOI OCi 0Ka, PpeMOAEeNI0OBAaHHAM CKJIepaJbHOIO MaTPUKCY Ta CTPYKTYpPHO-QYHKILiOHAaJIbHUMHU
3MiHAaMHM XOpiOpeTUHAJIBHOTO KOMILJIEKCY. BaxinBy posib y ii pO3BUTKY BiZirparoTh MOpyLIeHHSA MIKpOLUPKYJIALL,
OKCUJATUBHUN CTpec i 3MiHM 6ioXiMiYHMX MapKepiB, 1[0 MOXYTb 6yTH BUKOPUCTAHI JJis MPOTHO3YBaHHS Hepediry
3axBOPIOBaHHS.

MeTta. O6rpyHTyBaTH [JAuepeHI[iHOBaHMWM MiAXiA [0 paHHbOI [JiaTHOCTMKM Ta MNPOTHO3yBaHHS IIBU/JKOTO
nporpecyBaHHs Miomil y AiTed i migJiTkiB Ha OCHOBI iHTerpajbHOi OLIHKM aKOMOJALiMHUX, CTPYKTYpPHO-
JyHKIiOHA/NIbHUX | MOJIEKYJISIPHO-610XIMiYHUX IOKA3HUKIB.

Marepianu Ta MeToaM. [IpoBeZieHO MpocneKTUBHE BiKPUTe HepaHJ0Mi30BaHe JOCIiAKeHHs 3a y4yacTio 132 oueit
MamieHTiB BikoM 6-17 pokiB i3 miomi€ro. BUKOHAaHO KOMIUIEKCHE OQTaJbMOJIOTIYHE OGCTEXEHHS, SKe BKJII0YaJo
BU3HaYeHHs pedpakuii, JOBXKHUHU OKa, akoMozaniiHoi ¢yHKLii Ta mapamMeTpiB XOpiopeTHHAJbHOIO KOMILIEKCY
3a JomnoMorow onTU4yHoi KorepeHTHoi ToMorpadii. BioxiMiuHi MokasHMKM MJa3MU KpOBi BU3HAYa/JU MeTOJOM
iMmyHodepMeHTHOro aHaidy. CTaTUCTUYHY 06pO6KY pe3y/bTaTiB BUKOHYBAJIM 3 BUKOPUCTAHHAM MeTO/iB ONMKCOBOL
cratucTuky, ROC-aHanisy Ta perpeciiHOro Mozie/1Il0BaHHS.

Pe3ynbraTu. Hal6inbplly mporHOCTHUYHY IiHHICTh WIOJ0 IIBHUAKOTO IPOrpecyBaHHsl Miomii MaJd NOKa3HUKH
LeHTpa/JbHOI TOBUIMHU Xopioizei, MakynsipHOi MiKpouupkynsnii Ta okpemi 6ioximiuni Mapkepu. lleHTpasbHa
TOBIMHA Xopioizel <193 MkM i 3HMXKeHHs LiibHOCTI cyAuH y ¢oBea <20,1 acouiroBajaucs 3 BUCOKUM PHU3UKOM
nporpecyBaHHs mnoHaj 1,0 antp/pik. [ligBULeHHS piBHA Ji3WIOKCHJA3U-1 Ta CyNepoKCUAJUCMYyTa3u 6yJIo
MoB’si3aHe 3i 3MiHaMU 6ioMeXaHIYHUX BJACTUBOCTEN POTiBKH i CKJlepy Ta pU3UKOM IIBUIKOTO OJOBXEHHS OKa. [Hii
MOKa3HUKHU He IIPOJIeMOHCTPYBaJ/IX JOCTaTHbOI IPOTHOCTUYHOI 3HAYyL[OCTi.

BucHoBKHU. Hali6inbl iHGOpMaTUBHUMHM NpPEeJUKTOPaMHU IIBHAKOTO NMpOTpecyBaHHs Miomii y miTed i migsiTkiB €
MOKa3HUKHU CTPYKTYPHOI'O CTaHy XOpiopeTHHAJbHOI0 KOMILJIEKCY Ta 6GioMapKepH peMOoAe I0BaHHS i OKCUAATHBHOTO
ctpecy. KoMmmiekcHa oIjiHKa [UX MapaMeTpiB 03BOJISE MiABULUIUTH TOYHICTh PaHHBOI AiarHOCTUKHU, cTpaTUdiKalil
PU3UKY Ta iHAUBiAyai3alii JikyBaHHA NaLli€EHTIB i3 Miomi€to.

Kawouosi caoea: mionis; nporpecyBaHHsA Miomii; Xopioiaes; MiKpomupKy/aALisa; 6ioMapkepH; JdiswIoKcuaasa-1;
CynepoKCHUAAUCMYyTa3a
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KNIHIYHE 3HAYEHHSA AHIIOCOMHOI KOHLEENUII NPU PEBACKYﬂ_flPI/IBALII'I'
Y MALIEHTIB 3 ILIEMIYHOK ®OPMOIO CUHAPOMY OIABETUYHOI CTOMK

IOpin M. M'ynano', Oanuno I0. LLanosanos', Amutpo A. MakiBuyk', OneHa €. LBea', Ceprii M. [lineHko?

NlepxaBHa HaykoBa ycTaHoBa «LleHTp iHHOBAL}iHWX TEXHONOTiI OXOPOHH 3LOPOB’A» [lepXaBHOro ynpasriHHS cripaBamu, M. Kiis, YkpaiHa
ZKniniyHa nikapHs «®eodaHisay [epxaBHoro ynpaeniHHa cnpasamu, M. Kui, Ykpaita

Pe3rome

MeTa. OGrpyHTYBaTH Ta OLiHUTH KJIIHIYHY AOLIJBHICTb iHTErPOBAaHOTO MiAXOAY MPH peBacKyssipu3amii
y NaLieHTiB 3 imeMiuHO0 GOPMOI0 CHHPOMY AiabeTUYHOI CTONMX Ha OCHOBI aHI0COMHOI KOHIIENIIil.
Marepiaiu Ta MeTOAM. I[IpoBeJleHO peTpPOCNEKTHBHE  aHAMITUYHE  JIOCHI[KEHHS  JBOX
B3aEMO/JIOTIOBHIOBAJIbHUX KJIIHIYHUX MacuBiB. [lepmnii Bkjo4aB 98 peBackynsipusauiil 77 HUXKHIX
KIiHI[iBOK ¥ 74 mani€eHTiB 3 imeMiyHOI0 GpOpPMOI0 CHHAPOMY AiaGETUYHOI CTOMH, i3 PO3MOAIIOM BTpydYaHb
Ha NpsMi Ta HempsMi BinoBiAHO 0 aHriocoMHoi Teopii. Jpyrui Bk/ao4yaB 137 maini€eHTiB i3 yKpOBUM
JiabeToM 2 THMy, imeMiYHOIO (GOPMOI CHUHJAPOMY [ia6eTHYHOI CTONH, CTEHOTUYHO-OKJ/II3iHHUM
ypaXkeHHSIM apTepill TOMIJIKOBOTO CerMeHTa Ta HEKpPO3aMU CTONH ilIeMiYHOT0 reHe3y, IKUM BUKOHAHO
0aJIOHHY aHTiOIJIACTUKY 3 iHTpaomnepaniiHUM BUMipIOBaHHAM Je6iTy MiiKoIiHHOI apTepii, BU3HAYEHHIM
TcPO; i onjiHKO0 BapiaHTa peBacKyJispu3alii 3a aHTI0COMHO0 KOHLIEMNIIE0.

Pe3ysibTaTu. Y rpyni npsiMoi aHrioCOMHO-0PiEHTOBAHOI peBacKyJ/IsIpu3alii 3aroeHHs TPOPiuHUX yparkeHb
npoTaroM 6 Micauis gocarnyto y 81,7% Bunagkis, y rpymni Hemnpsamoi — y 78,6%. YacTota BUCOKHX
aMnyTaniid Oysa HIKYOI0 micas mpsMoi peBackysaspusanii - 12,4% mnporu 36,8% micsis HenpsiMol.
YHUKHEeHHSI BUCOKOI aMmyTallii IPOTAroM POKy CTaHOBUJIO BiamnoBigHo 87,6% i 66,7%, a pyHKIioOHAIBbHY
CIPOMOXKHICTb KiHLIBKH 36epexxeHo ¥ 79,3% 1 57,9% nauieHTiB. Y ApyromMy K/iHiYHOMY MacuBi mpupicT
JlebiTy miakomiHHOI apTepil mic/is 6aJI0HHOI aHTIOMJIACTUKYA MaB YiTKUH 3B’s1I30K i3 3arOEHHSIM paH CTOMNH:
npu 36inbineHHi e6iTy 10 1,5 pa3a moBHe 3aroeHHs Yyepes 3 micsni cnocrepiranocs y 3,5% nanieHTiB, npu
npupocti y 1,5-2 pasu - y 50,0%, a npu npupocTi 6isnbiie HixK y 2 pasu - y 82,8%. [HTerpoBaHa 6abHa
OIliHKa, 1[0 BpaxoByBasa mpupict aebity, TcPO, i BapianT aHriocoMHoi peBacKysspu3alil, A03BoJIKIA
cTpaTudiKyBaTH MaliEHTIB 32 UMOBIPHICTIO 3ar0€HHS paHU Ta NOTPe6OI0 Y 3MiHi JIiKyBalbHOI TAKTHKH.
BHUCHOBKM. AHTiOCOMHO-OpiEHTOBAaHa peBaCKyJ/IsIpU3alisl y Mali€eHTIB 3 ileMiYHO GOPMOI0 CHHAPOMY
JliabeTUYHOI CTONM ACOLIIETHCA 3i 3HMKEHHSIM YAaCTOTH BHUCOKHMX aMIyTallild, BHUILOK HMOBipHIiCTIO
30epexeHHs (QYHKI[iOHAJbHOI CIPOMOXXHOCTi KIiHIIBKM Ta KpallUMH IOKa3HUKAaMU YHUKHEHHS
aMmmyTalil IpoTAroM pokKy. AHriOCOMHa BIJNOBIAHICTb € BAXJIMBUM, ajle HEeLOCTAaTHIM KpUTEpIEM
KJIIHIYHOI edeKTUBHOCTI peBacKyJaspu3allii, OCKiJIbKM HelpsiMa peBacKy/sipu3aliisi TaKoX MOKpaIlye
3aro€HHs1 paH. [HTerpoBaHa 6ajibHAa MOJeJb, O MOEAHYE MpUPIicT AebiTy migkosaiHHOI aprepii, TcPO,
i BapiaHT peBacKysspu3alii 3a aHriOCOMHOI KOHILEMNIi€0, MOXXe BUKOPUCTOBYBATHUCA [Ji1 PaHHbOI
crparudikanii marieHTiB 32 HMOBIPHICTIO 3arOEHHS PaHU Ta BUOOPY MOaJIbIIOI TAKTUKHU JiKyBaHHS.

Kawuoei ci108a: cMHAPOM JiaGeTHYHOI CTONM, XpPOHiIYHA 3arpo3/iMBa imemisa KiHIiBKH, aHTriocoMa,
peBacKy/Isipu3aliisi, 6a/IOHHA aHTiOIUIACTUKA, iHTpaonepauiiiHa Je6iToMeTpis, 3aro€HHs paH, aMIMyTaLis

BCTYN

HyxpoBwuii miabeT € OXHUM 13 MPOBITHUX CHCTEMHHUX
YMHHHUKIB ~ PO3BUTKY 3aXBOPIOBaHHS mepudepuaHux
aprepiif, a Woro TpHWBaIMi TeEpedir acOMIIOETHCA
3 0araTopiBHEBHM Ypa)KCeHHSM CYAWHHOTO PyClia HHKHIX
KIHITIBOK, TMEPEeBAKHO apTepii MaJoro Ta CEepeaHbOro
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kamiopy [1, 2]. Hai0inbm KIiHIYHO 3HAYYIIIMM HACITITKOM

TakOro YypakeHHS € imemiyHa ¢opMa CHHIPOMY
niabeTHMYHOI CTONH, sKa TOEOHYE MAaKPOAHTIONATIIo,
MiKPOITUPKYJIITOPHY HEJOCTATHICTh, niabeTHaHy

Helponarito, iHQEKUiHHO-HEKPOTUYHI YCKJIQJHEHHS Ta
BUCOKHUI pU3MK BTpaTH OrnopHoi GyHKLUiT KiHIiBKY [3, 4].
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XpoHiuHa 3arpo3jinBa ilIeMis HWKHBOI KIHI[IBKA
y TAali€eHTIB 13 IyKPOBHM Jia0eTOM Ma€ HEeCTpUSTIMBHA
npupomHUid  mepebir.  be3  cBoedacHOro  BiIHOBIICHHS
KPOBOTOKY 3pOCTa€ PH3UK MPOrPECYBAaHHS HEKPO3Y, BUCOKOT
amImyTarii, TOBTOPHUX TOCHiTami3amiii i cmepti [2, 5].
Bucoka ammyrarist y Takux XBOpUX HE € JIMILE XipypridHuM
HACJIJIKOM JIOKJTFHOTO Ypa)KeHHS: BOHA iCTOTHO TIOTIpIIy€
SKICTh JKUTTS, 3HIDKYE MOOLUIBHICTD, IIJIBHUIIYE MOTPeOy
B JIOBrOTpUBIii peaOumiramii Ta  CyIpOBOMKYETHCS
BHCOKOIO BIJIIaJICHOIO JIETAJIbHICTIO [6, 7].

CydacHa CyIMHHA Xipyprisi TIOCTYIIOBO BIIXOOHUTbH Bil
(opMabHOTO  aHTiOrpaiyHOrO KPUTEPII0  «BITHOBIICHHS
MIPOXITHOCTI apTepii» A0 KIiHIYHO OPi€HTOBAHOTO KPUTEPIIO
«BIHOBIIGHHS ~ JIOCTaTHBOI Iepdy3ii 30HH PaHOBOTO
nedexry». Y maiieHTiB i3 Ala0CTHYHOIO CTOIMOK II€ Mae
NPUHIMIIOBE 3HAYEHHS, OCKUIBKM TEXHIYHO YCIIiIIHA
peBacKyIsIpu3allisi He 3aBKau 3a0e3liedye 3aroeHHs paHu,
SIKIIIO BiTHOBJICHUH KPOBOTIK HE CIIPAMOBAHUM JIO0 ypa)KeHO1
AHATOMIYHOI IUISIHKM 200 HE CYNPOBOIPKYETHCS JIOCTATHIM
MIPUPOCTOM TKaHMHHOI OKcHreHartii [8, 9].

AHriocomMHa KOHIIETIIIisT TPYHTYETHCSI Ha
aHaToMO-(i310JIOTIYHOMY  TPHHIMIII  CErMEHTapHOro
KPOBOIIOCTa4aHHsl TKaHWH 4epe3 BIATOBIIHI apTepialbHi
Oaceitau. [l cTomm 1ie O3Ha4ae, MO0 PAaHOBUH NeeKT
a00 30Ha HEKPO3y MOXYTh MaTH KOHKPETHY apTepiajbHy
«ILJIbY», & BITHOBJICHHS KPOBOTOKY CaMe Yepe3 I[F0 apTepito
MOTEHIIHHO CTBOPIOE Kpamli YMOBM JUIA pernapaii

tkaguH  [10, 11]. MixHapomHi pekoMeHmaIii Imomo
BEJICHHs TAIIEHTIB i3 I[yKpPOBUM JiabeToM 1 BHPa3KOIO
CTONHM  MiJKPECTIOKTh  JOIIBHICTE  BiJHOBJICHHS

KPOBOTOKY IIOHalMEHINIE B OJJHY apTepiio CTONH, OaxxaHO
B TY, IO KPOBOIIOCTAYa€ ypakeHy OUITHKY [1, 12].

PazoM i3 TMM aHriocoMHa BIAIOBIAHICTH HE MOXE

po3miAdaTUCs K €OUHUNA  KpuTepii  edeKTUBHOCTI
BrpydaHHsi. KiliHiYHa [qOCTaTHICTE peBacCKyJSIpU3aliii
3aJ@KUTh ~ TaKOK  BI  KUIBKICHOTO  HPUPOCTY

MaricTpajJbHOTO0 KPOBOTOKY Ta BiJi peaibHOi TKaHHHHOI
okcurenanii B 30HI ypaxenns [13, 14]. Came Tomy
OCOONHBHIA 1HTEPEC CTAaHOBUTH IMOEIHAHHS AHTi0COMHOL
KOHIeNuii 3 iHTpaonepauiiiHoro aediToMeTpie0 Ta
Yepe3IIKipHUM BH3HAUEHHSM NapliajbHOTO THCKY KHUCHIO
B TKaHWHAX CTONM. Takuil MmiaXid I03BOJSAE OLIHWATH HE
JIUIIIE aHATOMIYHY CIIPSIMOBAHICTH peBacKyJsApu3alii, a i
i1 yHKIIOHATBHUIT pe3ybTar.

HaykoBa  mpobmema  momsrae 'y  CTBOpEHHI
MPAKTUYHO TPUJATHOTO aJrOpPUTMY, SIKMH [a€ 3MOTy
Tmicnst peBacKylsipu3aiii BIANOBICTH Ha KIIFOYOBE KIIHIYHE
IIUTaHHA: Y Ma€ KOHKPETHHWI TMamieHT JOCTaTHIN
niepQy3iiHII pe3epB IS 3aTOEHHS paHH, YU HEOOXiTHO paHO
TIEPEXOIUTH JI0 TIOBTOPHOI PEBACKYIISPH3allii, ITyHTyBaHHS
abo ammyTallii Ha pyHKIIOHAILHO OOTPYHTOBAHOMY PiBHI.

META
OOrpyHTYBaTH Ta OIIHUTH KIIHIYHY IOLLUIBHICTH
IHTErpOBaHOTO iaxony npu peBacKyIsipu3anii
30

y Tali€eHTiB 3  ieMiyHOl  (OpPMOIO  CHHApPOMY
JiabeTHYHOI CTOIIM Ha OCHOBI aHTOCOMHOI KOHIIEITIII.

MATEPIANN TA METOOU
IpoBeneHo PEeTPOCIIEKTHBHE aHAJITUYHE
NOCHIDKEHHS OBOX KIIHIYHMX MAacHBIB  IAIli€HTIB
3 imemiuHOO  (opmMor0  cuHApOMY  OiabeTHdIHOT

cromu. [lepmmii MacwB BKIO4aB 74 WAli€HTH, SKHIM
y 2014-2019 pp. BukoHano 98 peBackymsapuzamiii 77
HIDKHIX KIHIIBOK. BTpydanHs Oyno KimacugpikoBaHO SIK
mpsiMi 200 HempsMi BIAIOBIAHO IO aHTiIOCOMHOI Teopii.

[IpsiMoro  peBacKynsApU3aIli€cl0 BBaXKATM  BiTHOBICHHSI
KpOBOTOKY  dYepe3  apTepito, 1Mo  Oe3mocepeaHbo
KpOBOTIOCTa4Yae aHriocomy paHoOBOTO neQeKTy;

HETPSMOIO — BiTHOBJICHHS KPOBOTOKY Yepe3 iHIITy apTepiro
3 PO3PaXyHKOM Ha KoJlaTepaibHe KPOBOIIOCTAYaHHSI.

Hpyruit  macuB BrmoyaB 137  marfieHTiB i3
LYKpoBUM JniabeTroM 2 Tumy, IMIEMiYHOI (OPMOIO
CHHIPOMY Hia0CTUYHOI CTOMH, CTCHOTHYHO-OKJIFO31HHIM
YpaKEHHSIM  apTepiii  TOMIJIKOBOIO  CErMeHTa  Ta
HEKpO3aMH CTOMNH IMIEMIYHOTO TeHe3y, SIKi HPOXOAMIN
nikyBanHs1 y 2014-2022 pp. YciM naiieHTaM BUKOHYBaJIH
0aJoHHY AHTIOTUIACTUKY aprepii TOMIJIKOBOTO
CerMeHTa 3 IHTpaolepaliiHUM BH3HAYCHHSIM J1e0iTy
MIKOJMIHHOI apTepil A0 Ta micis Brpy4anHs. Yepe3 3
06U micnst 0anoHHOI aHriomactuky Bu3Hadanu TcPO-
y JKUTTE€3IaTHUX TKAaHWHAX MOOJIM3y 30HH HEKPOTHYHOTO
YPaKeHHSI.

Kpumepiamu exnouenns Oynu: ileMidyHe ypaKeHHS
CTOIM 3 HAsBHICTIO HEKPOTHYHOTO a00 PaHOBOTO E(EKTy,
CTEHOTHYHO-OKJIIO31HE ypaXKeHHsS apTepiil rOMiIKOBOro
a0  TrOMIJIKOBO-CTOIIOBOIO  CErMEHTa,  MOTEHIiHa
MOXJIMBICTh 30€pexeHHsI ONopHOi (YHKUI{ KiHIIBKH Ta
HasIBHICTH TI0OKa3aHb N0 peBacKyisipusauii. Kpumepiamvu
sukaouentss Oymy TIOIMPEeHI T'HIHHO-HEKPOTWYHI 3MiHM
3 TEpPBHHHMMH IIOKa3aHHSAMHM JO BHCOKOI amITyTarii,
TOCTpHI KOPOHApHHH CHHIpPOM a00 ToCTpe MOPYLICHHS
MO3KOBOTO KPOBOOOIr'Yy MpOTSATOM HONEpeqHiX 6 MicsALiB,
MPOTHO30BaHA TPUBANICTh KHUTTA MeHme 12 MicsIiB
1 Bi/IMOBA MAIli€EHTA BiJI JTIKYBaHHS.

KinmeBumu TOukamMu Oynu: 3aro€HHA PaHOBOTO
nedeKTy, YHUKHEHHS BHCOKOi aMITyTamii, 30epekxeHH:
(YHKIIOHATBHOI CHPOMOXKHOCTI KIHIIIBKA Ta THOTpeda
Yy TOBTOpHIH peBacKymspu3amii. Y TeprIoMy MacuBi
Iepiol CIOCTepe)keHHS cTaHOBMB | pik. Y apyromy
MAacHBi 3aTO€HHS paH OILiHIOBaIH depe3 1 i 3 micsmi micis
0amoHHO{ aHTIOIJIACTUKMA Ta XIiPYPridYHOTO JiKyBaHHS
paHu.

Jnst IHTErpOBaHOT MIPOTHOCTHYHOT OLIIHKH
BUKOPUCTOBYBaJIM TPH KOMIIOHEHTH: HPHUpICT naediTy
MiAKOMIHHOI apTepil micis OajloOHHOT aHTIOIUIACTHKH,
pieab TcPO: Ta BapianT peBacKyaspu3aiii  3a
aHTIOCOMHOI0 KOoHuenuiero. CraTHCTHYHY 3HAYyIIiCTh
BiIMIHHOCTEH omintoBanu mpu p < 0,05.
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PE3YINbTATHU
Iepumii KITHIYHAR MacuB BKJIIOUaB
98 peBacKyIsApU3aLin 77 HWKHIX KiHI[IBOK
y 74 TMALi€HTIB. AHTiOmIacTHKY BHUKOHAHO

y 71 Bunanxky (72,5%), Binkputi omepauii — y 21
(21,4%), riopunmHi Brpy4aHHI — y 6 (6,1%). Ilpsmi
AHTIOCOMHO-OpPIEHTOBAHI  PeBACKyISApHU3allil CTaHOBUIN
73 BrpydaHHs, HenpsiMi — 24. Y IBOX BUNAJKax Crpoou

€HJIOBACKY/SIPHOTO  BiJHOBJICHHS Oymu

TEXHIYHO HEYCIILIHUMH.

KPOBOTOKY

Y rpymi npsmoi peBacKy sIpu3aLiii 3aroeHHs TpogiaHIX
ypaxeHp TporaroM 6 wMicsaniB 3adikcoBaHo 'y 81,7%
BUIAJKIB, y rpymi Henpsmoi — y 78,6%. Meniana tepminy
3arO€HHSI CTAHOBIJIA 3 MIiCAIII IMICIIS IPSIMOT Ta 4 MICSII TiCIIs
HenpsIMOi peBacKyisipu3antii. CTaTHCTHYHO 3HAYYIIO] Pi3HUI
32 YACTOTOIO 3arOEHHSI MK TPYIIaMH HE BCTAHOBJICHO.

Tabnuys 1
3aranbHa xapakTepuCTUKa KNiHiYHMX MacuBiB BOCNIAKEHHSA
Ioka3HUK MacuB aHTiOCOMHOI peBacKy/Isapu3anii MacuB age6iTomerpii Ta TcPO,
Tlepioz criocTeperkeHHs 2014-2019 2014-2022
KinpkicTs nmamieHris 74 137
KiJIbKiCTh HMKHIX KIHIIBOK 77 137
OCHOBHHI METOJT OLIHKH TIpsima/HenpsiMa peBacKyIISIpU3aIis Je6it I[1KA, TcPO2, aHriocoMHHMI BapiaHT
OcCHOBHA KiHIIEBa TOYKa 3aroeHHs1, aMIyTaiis, GYHKIIis KiHIIBKH 3aroenHs panu yepes 11 3 mic.

Haromicte dwacToTa BHCOKMX ammyTamid Oyma
ICTOTHO HIJKYOKO TICIA TpsIMOI peBacKyisapu3ariii. Brcoki
ammyTanii BuKoHaHO y 12,4% BumagkiB y rpymi mpsmoi
peBackymspm3anii ta y 36,8% — y rpymi HenpsMoi.

YHUKHEHHSI BUCOKOI aMITyTalil IpOTATOM POKY CTaHOBHIIO
BimmoBigHO 87,6% 1 66,7%. OyHKIIIOHATEHY CIPOMOKHICTH
KIHIIBKM TPOTATOM pPOKy 30epexeHo y 79,3% mamieHTiB
micys npsamoi Ta y 57,9% micis HenpsAMol peBacKysIpr3arii.

Tabruys 2

OCHOBHI pe3ynbTaTi NpAMOI Ta HENPAMOI peBacKynapu3auii

TloKka3HUK IIpsiMa peBacKy/asApU3aLis HenpsMa peBacKy/isipu3sanis
3aroeHHs ypaxkeHb IPOTATOM 6 Mic. 81,7% 78,6%
Bucoki ammyTartii 12,4% 36,8%
YHUKHEHHS BUCOKOI aMITyTallil IPOTATOM POKY 87,6% 66,7%
30epexeHHs. QYHKIIOHAIBHOT CIPOMOXKHOCTI KiHIIiBKA 79,3% 57,9%
[ToBTOpHI peBacKy sipu3arii 20,5% 25,0%

3a JAHIMH 6araroakTopHOro aHaizy,
HEBIAMNOBIIHICTE AHT10COMHIN KOHLIeMIiT Oyma
acoliioBaHa 3 MiZBHIICHHSIM PU3UKY BUCOKOI aMImyTarlii.
40
35 4
30 4
25
20 4
Jaq 12,4%
10 4

HacTtota BUCOKUX aMnyTauin, %

5 4

MpAMa peBackynapuaauin

BonHovac Bik, CTaTh i METOJ PEBACKYJISApH3aIlii HE Mau
CaMOCTIMHOTO CTaTHCTHYHO 3HAYYIIOTO BIUIMBY Ha PU3UK
amIyTanii.

36,8%

Henpama pesackynapusauisn

p=00159

Pucynok 1. YacToTa BHCOKHX aMmyTauiii micjis mpsiMoi Ta HenmpsiMoi peBacKy/Isipu3auii.

Y npyroMy KJIiHIYHOMY MacuBi Ticis OaJOHHOT
AHTIOIUIACTUKM TAali€eHTiB OyJI0 pO3NOALIEHO Ha TpHU
IPYIH 3aJIeKHO BiJl IPUPOCTY A€OITY MiJKOMIHHOT apTepii:
rpyna A — npupict 10 1,5 pasa, 29 narienris; rpyna b —
npupict y 1,5-2 pasu, 44 manienTtu; rpyna B — npupicr
Oinble HX y 2 pasu, 64 nauieHTy.
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Yepes 3 nmobu micias OaloOHHOI aHriOMJIACTHUKA
y rpymni A nepeBaxanu nauieHty 3 TcPO2 0-20 MM prt. CcT.;
y rpyni b — 3 TcPO: 20-40 mm pr. cr.; y rpyni B —
3 TcPO-2 40-60 MM pT. ct. Lle cBigUUTh MpO y3romKEHICTh
MIPUPOCTY MaricTpajbHOTO KPOBOTOKY 3 IOKpPAIIEHHSIM
JIOKAJIbHOI TKAHUHHOI OKCUTeHAIli].
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Tabnuys 3
PiseHb TcPO, 3anexHo Bia npupocTy AebiTy nigkoniHHoI apTepii
TcPO,, MM PT. CT. I'pyna A: nmpupict g0 1,5 paza | I'pyna B: npupicr 1,5-2 pa3u I'pyna B: npupicT >2 pa3u
0-20 19 2 1
20-40 8 32 20
40-60 2 10 43
Amnaniz BapiaHTa PpeBacKysIpr3artii 32 B OJKOJHOTO TaIlieHTa; y Tpymni b TmoBHe 3aroeHHs

AHTIOCOMHON0 KOHIICTIIIEI0 IMOKa3aB, M0 y TPy A mpsMy
PEBaCKYJISIPH3AITIIO HE BAATOCS BUKOHATH YKOIHOMY TaITiEHTY;
KOJIaTepasibHy — 5 TallieHTam; ornocepenkoBany — 24. Y rpyti
B mpsMy peBacKyspU3alif0 BHUKOHAHO 16 TaIlieHTaM,
KoJarepaibHy — 22, ornocepeaxosany — 6. Y rpymi B mpsmy
PEeBaCKy/SIPHU3ALIif0 BUKOHAHO 54 MaltieHTaM, KojaTepaibHy —
8, orocepenkoBany — 2.

Yepez 1 wicsamp micns OallOHHOT aHTIOIJIACTHKU
ITOBHOTO 3aro€HHS paH y rpym A He OyJa0 JOCATHYTO

crocrepiranocs y 12 mariienTis, y rpymi B — y 45. Uepes 3
MICSIIi TTOBHE 3arO€HHS paH Oyji0 JOCATHYTO B 1 marfieHTa
rpynu A, 22 maniedtis rpynu b i 53 narientiB rpymu B.

YacTka TOBHOTO 3aro€HHs paH dYepe3 3 Micsmi
cranosuna 3,5% y rpymi A, 50,0% y rpymi b ta 82,8%
y rpymi B. OTxe, 30inbmIeHHs qe0iTy miKoaiHHOT apTepii
Oinpiie HiX y 2 pasu micas OaJIOHHOI aHTiOIUTACTHKU
Oyno acorifioBaHe 3 HaWBHIIOI HMOBIPHICTIO ITOBHOTO
3aro€HHsI paH CTOIH.

Tabnuys 4
BapiaHT peBackynspu3adii 3a aHrioCOMHOK KOHLIenLi€to
BapiaHT peBacKyasgpu3anii I'pyna A I'pyna b I'pyna B
IIpsima 0 16 54
KonarepanbpHa 5 22 8
OnocepenkoBaHa 24 6 2
Tabruys 5
3aroeHHs paH cronu yepes 1 i 3 micaui nicna 6anoHHoi aHrionnacTUkm
BapiaHT 3aro€eHHsa I'pyna A I'pyna b I'pyna B
[ToBHe uyepes 1 mic. 0 12 45
YacTkoBe yepe3 1 Mic. 4 15 10
BiacyTre uepes 1 Mic. 25 17 9
[ToBHe yepe3 3 mic. 1 22 53
YacTkoBe yepe3 3 Mic. 3 12 6
BincyTHe yepes 3 mic. 25 10 5
90 1 82,8%
< 801
% 70 4
g @ 50,0%
[=5
$ 50 "
o
3 40
=
£ 30
S
g 20 1
2 10
g | 3,5%
=
Mpyna A lpyna b lpyna B
(mo 1,5 pasa) (1,5-2 paam) (>2 paau)
p <0,001

PucyHok 2. YacToTa NOBHOIO 3ar0€HHsI PaH CTONH 4epe3 3 Micsiui 3a/1e:kHO Bi mpupocTy aediTy migkosiHHoT apTepii.

Jnsa  mpaktuuHOi  crparmdikamii  MamieHTiB
3aIIPOIIOHOBAHO iHTerpoBaHy OanpHy Moxenb. Bona
BKJIIOYAae TpU KpuTepii: mpupict aebiTy miaKOIiHHOT
aprepii, piseap TcPO: i BapiaHT peBackyispu3amii 3a
aHriocoMHOI0 KoHIenIieo. CepemHs KiabKicTh OaiB
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Ha omHOoro marmieHta ctaHoBuia 0,59 y rpym A, 3,41
y rpymi b ta 5,47 y rpymni B. Cyma 5-6 6aniB Bignosiznana
BHCOKil IMOBIPHOCTI 3aro€HHS paHu, 4 6aau — IOMIpHIi,
3 Gaxm — HU3BKiH, MeHIIEe 3 GaiiB — HECHPUSITIUBOMY
MIPOTrHO3Y.
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NawieHT 3 iwemivHo0 HOPMOIC CUHHAPOMY
piaGeTwynoi ctonw nicna BAM

v

[ m Ouinka nepdysidnoro pesepey

v

L

r

v

1. Npwpict pedity nigkoninol aprepid
A0 1,5 paza = 0 Ganis
1,5-2 paan = 1 Gan
>2 pam = 2 banm

2. TCPG;
0=20 mm pr. c7. = 0 Gania
20-40 mm pr. c1. = 1 Ban
A0-60 mm pr. cT. = 2 Hhanm

3. Bapiast peeacxynapuayfi
Onocepenxosana = 0 Gania
Konatepansta = 1 Gan
MNpama = 2 Hanu

|

r

B

Cywma 6anis W
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Bucora AMoBIpHICT

MomipHa AMOBIPHICTS

3ArOEHHA i ) :
THEHE MICLEBR NKYBaHHR
_MNponoexammy T2 KOPOTKOINTEpBANLHA
Micuese NikyBaHH: nepeouHKa

k. L ,

N

®

Huzbxa AMoBIpHICTY HecnpuaTnuesi NporHos
32 BiOCYTHOCTI YaCTROBOND Pawni pozrnag
3AMOEHHA Yepes 1 Micaus — ANETEDHATHEHGE
POIFMAHYTI NOBTOPHY peBacxynapuIani
pEBACKYRRpMIaLIG abo abo ammyTaui
LUYHTYBAHHA

A

Pucynox 3. InTerpoBanuii aJropuTM NpHHHATTS pilleHb Micjs 0aJOHHOI AHTIONJIACTHKH y NManicHTIiB 3 imemiuHoI0 (OPMOI0O CHHApPOMY

nia0eTHYHOI CTONH.

OUCKYCIA
OtpuMmaHi  pe3ylpTaTd  MiATBEPIXKYIOTh,  IIO
AHTi0COMHO-Opi€HTOBaHA peBacKyIsIpr3alisa Mae

caMoOCTiliHe KJIiHIYHEe 3HAYeHHA Y JIIKyBaHHI IAIli€HTIB
3 imemigHoI0 ()OPMOIO CHHIPOMY Aia0€THYHOI CTOIIH.
[ompm BigHOCHO  ONMM3BKI  TOKA3HWKH  3arOE€HHS
TpoiyHMX ypakeHb TicIsA MOpAMOi Ta  HEMpsIMol
peBacKymsipu3amii, camMe TpsMa  peBacKyIApU3aLlis
acomiroBanacsi 31  3Ha4YHO  HMXKYOK0  YacTOTOIO
BHCOKHMX aMITyTalliif 1 BHIIOI0 YacTOTOIO 30epekeHH:
(yHKIIOHATTBHOT CIPOMOKHOCTI KiHIIIBKH. e
Y3TOUKY€ETBCS 3 ITOJOKEHHAMH Cy4acHHX MiXXKHapOIHHX
pEeKOMEHIaMii, y SAKHX IiAKPECIIOEThCS HEOOXiTHICTh
BiTHOBJICHHSI KPOBOTOKY 10 apTepiajibHOTO OaceiiHy, 1o
KpOBOIOCTada€e 30Hy paHoBoro aedexry [1, 2, 12].

BogHouac BiACYTHICTH CTaTHCTHYHO —3HAYyHIOl
PI3HMIII Y YacTOTI 3aro€HHs paH MK TIpyHaMu INpsSMOi
Ta HempsMoi peBacKylsipu3alii CBITYUTH TIPO  Te,

IO AaHTIOCOMHA BIJIOBIJHICTE HE € YHIBEpCAJIbHUM
MIPEANKTOPOM pemnapallii TKaHWH. 3aro€HHs TiabeTHdHOT
paHu € 6arato(pakTOPHUM TPOLECOM, SKHH 3aJeXKHUTh HE
JIMIIE BiJl aHATOMIYHOI CIIPSIMOBAHOCTI KPOBOTOKY, a H Bif
00’eMy BiZIHOBJIEHOI mHepdys3ii, cTaHy MiKPOLMPKYJIALIT,
piBHA TKaHUHHOI OKCHUTeHaIll, iH(eKuiiHorO
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KOHTPOJIIO, TIMOMHH HEKPO3y Ta SKOCTI MICIICBOTO

nikyBanHs [8, 13, 14].

Y 11poMy KOHTEKCTI iHTpaonepariiaa gediToMeTpis
Ma€ BaXJIHMBY JOJATKOBY IIIHHICTh. BoHa 103BOJsE
KITBKICHO OIIIHUTH MPHUPICT MAariCTPAIBHOTO KPOBOTOKY
Oe3nocepenqHbO  Mmicas  OaJOHHOI  aHTIOTUIACTHKH.
VY mupencraBieHoMY MaTepialli HafKpamii pe3ysbTaTH
3aTOEHHS PaH CIIOCTEPIraliucs y MAIli€HTIB, Y SKAX OeOiT
I IKOJIIHHOI apTepii 30imbpIryBaBcs OinbIne HIXK y 2 pas3u.
Hagmakwu, mpupict nebdity mo 1,5 pa3a Oy acoriioBaHuit
i3 MNPaKTHYHO HECIPHATIMBAM IIPOTHO30M: depe3
3 MicsIi MOBHE 3aro€HHs cnocTepiranocs aume y 3,5%
MaIli€HTIB.

TcPO:2  momoBHIOE — 1eOiTOMETPIIO, OCKIJIBKHU
BiJloOpaXkae He JIMIIEe MaricTpajbHUIl KpOBOTIK, a U
(aKTHYHy TKaHWHHY OKCHUTCHAII0 Yy 30Hi, HaOIMKeHiN
no panoBoro aedexry. CydacHi maHi MiATBEPIKYIOTh
nporHocTuyHy miHHicTh TcPO:2 a1 OiHKM HMOBIPHOCTI
3arO€HHS  Aia0CTUYHUX BHUPa30K CTOMNH, OCOOIHMBO
32 yYMOBH BpaxyBaHHS aHTIOCOMHOI  JIOKaji3arril
BumiproBanns [13, 14]. Came tomy noennannsi TcPO:
i3 maHuMu nebiToMeTpii Ta aHTIOCOMHOI BiAMOBIZHOCTI
€ Oinpll iHGOPMATUBHHUM, HIXX BHKOPHCTAHHS KOXXHOTO
3 X KPUTEPIiB OKPEMO.
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[MpakTHyHe 3HA4YeHHs 3alpPOIOHOBAHOI  Mopei
noJisrae B IEPEXOAl BiJ MAacCHBHOIO CIIOCTEPENKEHHs 3a
paHor 110 paHHBOI cTparudikauii nporHody. IlamienTu
3 BHCOKOIO CyMOW0O OalliB MOXYThb IPOJOBKYBaTH
JIOKAJIbHE JIIKYBaHHS, HEKPEKTOMii, BaKyyMHYy Tepario
Ta IJIACTHYHE 3aKpUTTs nedekriB. [laieHTH 3 HHU3BKOIO
cymMoro OayliB He NOBMHHI TPUBAJIMHA 4Yac OTPHUMYBaTH
MaJIOTIEPCIIEKTUBHE 1 BUCOKOBAPTICHE MICLIEBE JIIKYBaHHs
0e3 MOBTOPHOI OIIHKMA CYJMHHOI TaKTHKH. Y TakKuX
BUIIQJIKAX YK€ IPOTATOM TMEPIIOTO MICAI JOLIIBHO
pO3MIAaTH IMOBTOPHY PEBACKY/SIpH3alilo, LIyHTYyBaHHS
B apTepii roMiJIKOBO-CTOIIOBOTO CErMeHTa abo aMITyTalilo
Ha piBHI, SIKMI 320€31EeYNUTh MTOAAJbIIE IPOTE3yBaHHSI.

OcobmuBo Ba)KJIMBUM € AKIEHT Ha
(YHKIIOHATTEHOMY pe3yNbTari. Hns maIfieara
3 imeMivHOI0 (HOPMOIO CHHAPOMY HiaOCTHYHOI CTOIH
KIIHIYHAN YCHIX IOJATae HE JIMIIE B YHUKHCHHI BHCOKOT
ammyTarii, a i y 30epeXeHHI MOXIUBOCTI CaMOCTiHHOL
xonp0u. ToMy (YHKIIIOHATBHA CHPOMOXKHICTH KIiHITIBKH
Mae po3TLLAATHCS SK OKpeMa KiHIeBa TOYKa JIOCHTiIKEHb,
MPUCBSYCHUX  PEBACKyApW3allii y  TAMieHTiB i3
niaOeTHYHIMHA ypaskeHHSIMH CToTH [6, 7.

TakuM YMHOM, OTpUMaHI Pe3yJbTaTd OOTPYHTOBYIOTh
HEOOXiMHICTh  IHTErpOBAaHOTO TMIAXOAY 1O  OIIHKH
peBacKyisipu3aiii. AHTIOCOMHAa KOHIICTISI BH3HAYa€e
AQHATOMIYHY IIiJTb BTPYYaHHS, NeOITOMETPisl — KiJbKiCHUN

mpupicT MakporemoAuHamiku, a TcPO: — TkaHWHHMIA
pe3yJbTar  BIJIHOBJIEHHS KPOBOTOKY. IX mMoeaHaHHs
CTBOPIOE TIATPYHTS IS MEPCOHATI30BAHOTO QJITOPUTMY

JIIKyBaHHS TAI[iEHTIB 3 iMIEMIYHOI (OPMOIO CHHIPOMY
niabeTHYHOI CTOMH.

BUCHOBKHU

AHTi0COMHO-Opi€HTOBaHa PpeBacKyIsipu3aris
y TAaIi€eHTiB 3  IMIEeMIYHOK  (OPMOIO  CHHIPOMY
JiabeTUYHOI CTOIM aCOIUIOETHCS 31 3HIKEHHSIM YacTOTH
BHCOKMX aMITyTallild, BUIIOK HMOBIPHICTIO 30epeXeHHs
(YHKIIOHAJIBHO! CIPOMOMKHOCT! KIHIIBKM Ta KpalluMH
MOKa3HUKaMH YHHUKHEHHS aMITyTallil IpOTSAIOM pOKY.
AHriocoMHa BiAIOBIAHICTE € BaKJIMBUM, aJI€ HEJOCTATHIM
KPHUTEpPIEM KIIHIYHOT e(EeKTUBHOCTI peBACKYIsIpH3allil,
OCKIUIBKM HENpsiMa PEeBacKyJspHU3allis TaKoX ITOKpallye
3aro€HHs paH.

InTerpoBana  GanbHA ~ MOZENb, L0  IOEAHYE
mpupict nebity minkomiaHoi aprepii, TcPO: i BapiaHT
peBacKymspu3anii 3a aHTiIOCOMHOIO KOHIIETIIIEI0, MOXe
BHKOPHUCTOBYBATHUCS ISl paHHBOI cTpaTnikarii mamieHTiB
3a WMOBIPHICTIO 3aro€HHS paHH Ta BHOOPY MOAANBIIO]
TAKTUKY JTIKyBaHHSL.

00Ci0dNCeHb.
IMPOBEACHH IPOCIICKTUBHOI'O
JOCITIJDKEHHST 3 yHi()ikOoBaHUM
knacudpikanii  WIfl Tta  GLASS,
BUMIPIOBaHHSM IUIOLI  PaHOBOIO

Ilepcnexmuesu nodansuiux
IlepciekTuBHUM €
0araroreHTPOBOro
BUKOPHUCTAHHAM

CTaHJapTU30BaHUM

34

nedexTy, TuHaMiYHUM Bu3HaueHHSIM TcPO2, KUIBKICHOIO
OIIIHKOIO NeOITYy TIiAKOMIHHOT apTepili Ta aHaIi3oM
JIOBI'OCTPOKOBHX (PYyHKILIOHAILHUX PE3YJIbTATIB.

AOTPUMAHHA ETUMHUX HOPM

JocnimKeHHsT BUKOHAHO BIAMOBIIHO 1O TMPHHIHUIIB
lenmscincpkoi  mekmaparii. Yci  kimiHIYHI  gaHi  Oymu
3HEOCOOJICHI ITepe] aHATi30M.

Oomedricenna  0ocnioxcennsa. JIOCHIKEHHS Mae
PETPOCHEKTUBHUN XapakTep, L0 OOMEXYye MOXKIJIMBICTH
HOBHOTO KOHTPOIIIO 33 MDKIPYNOBUMH BiIMIHHOCTSIMH.
KniHiyHi MacuBM OXOIUIIOIOTH pi3HI 4acoBi mepioan
Ta pI3HI KIHIEBI TOYKH, TOMY iX CJiJ pO3DIAgAaTd SIK
B3a€MOJIONIOBHIOBAJIbHI, a HE K €IWHY 00 €maHaHy 0asy
nanieHTtiB. YacTMHa BHCHOBKIB WLIOJO MPOTHOCTHYHOT
Mozeti norpedye  momaibplioi  MEpeBipkH  Ha
IHIUBIIyalbHUX MAli€EHTCHKUX JAaHUX Y TMPOCHEKTHBHOMY
JIA3aMHI.

Jeknapayin npo  GUKOpUCMAHHA  WMYUHO2O
inmenexkmy. Y pasi 3aCTOCYBaHHS IiJI Yac ITiITOTOBKU
pyKONHCy IHCTPYMEHTIB IITyYHOTO IHTEJEKTY, BOHH
BUKOPUCTOBYBAJIUCS] BUKIIIOYHO JUII MOBHOCTHIIICTHYHOTO
penaryBaHHsI, CTPYKTYPYBaHHS TEKCTy Ta IPHBEICHHS
pYKOIMCY 10 peNakLiiHHUX BUMOr >XypHaiy. HaykoBa
iHTEpIIpeTais, nepeBipka (akTHIHUX JTAHWX,
CTaTHCTHUYHHUX  pe3yJbTariB, BHCHOBKIB 1  CIIMCKY
JITepaTypy 3aJIMIIAI0THCS BiAIOBIJAIBHICTIO aBTOPIB.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

JlocimKeHHST BUKOHAHO SIK ()ParMeHT KOMILIEKCHHX
HayKOBO-I0CITi THUX po0it HayKOBOTO BiAIiTy
MaJIOiHBa3HUBHOI Xipyprii JlepkaBHOI HAyKOBOI YCTaHOBHU
«lleHTp IHHOBAIIMHUX TEXHOJOTIH OXOPOHHU 3I0POB’SI»
JlepkaBHOTO  yIpaBmiHHA crnpaBamu:  «Onrumizairis
MAXomiB [0 HamaHHA  CIeliaidi3oBaHOl  MEIUYHOIL
JIOTTIOMOTH  XIPYypriYHUM TMAI[iEeHTaM 13 BHKOPHUCTAHHIM
MepCOHi(pIKOBAHOTO AHECTE310JIOTIYHOIO 3a0e3MCUCHHSD)
(mepxaBHmiA peectpariiiauii Homep 0125U000315; crpok
BukoHaHH:: 2025-2029 pp.).

30BHIIIHE (hiHAHCYBAHHS JIJIS iITOTOBKH ITi€T CTATTI
HE 3aJTy9aiocs.

ABTOpPH 3asBISIFOTH TPO BIACYTHICTH KOHQIIKTY

iHTEpeCiB.

BHECOK ABTOPIB

I'ynamo FO. MAEF
[anosanos [. F0.¢P
MakiBuyk JI. A.AP
HIBex O. €.BF
Hinenxo C. M.B-E
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Abstract

ANGIOSOME-TARGETED REVASCULARIZATION AND PERIOPERATIVE ASSESSMENT OF PERFUSION RESERVE
IN PATIENTS WITH ISCHEMIC DIABETIC FOOT SYNDROME
Yurii M. Hupalo', Danylo Yu. Shapovalov', Dmytro A. Makivchuk', Olena Ye. Shved', Sergii M. Didenko?

1State Institution of Science «Center of innovative healthcare technologies» State Administrative Department, Kyiv, Ukraine
ZClinical Hospital «Feofaniya» of the State Administrative Department, Kyiv, Ukraine

Aim. To substantiate the clinical feasibility of an integrated approach to the selection and evaluation of
revascularization effectiveness in patients with ischemic diabetic foot syndrome based on the angiosome concept,
intraoperative flowmetry, and transcutaneous oxygen pressure measurement in foot tissues.

Materials and methods. A retrospective analytical review of two complementary clinical datasets was performed.
The first dataset included 98 revascularizations of 77 lower limbs in 74 patients with ischemic diabetic foot syndrome
treated in 2014-2019, with procedures classified as direct or indirect according to the angiosome concept. The second
dataset included 137 patients with type 2 diabetes mellitus, ischemic diabetic foot syndrome, stenotic-occlusive
lesions of the tibial arterial segment, and ischemic foot necrosis treated in 2014-2022. All patients underwent balloon
angioplasty with intraoperative measurement of popliteal artery flow, TcPO, assessment, and evaluation of the
revascularization type according to the angiosome concept.

Results. In the direct angiosome-targeted revascularization group, wound healing within 6 months was achieved
in 81.7% of cases, compared with 78.6% in the indirect revascularization group. The rate of major amputation was
lower after direct revascularization: 12.4% versus 36.8%. Major amputation avoidance within one year was 87.6%
and 66.7%, respectively, while functional limb capacity was preserved in 79.3% and 57.9% of patients. In the second
dataset, the increase in popliteal artery flow after balloon angioplasty was clearly associated with foot wound healing:
when flow increased up to 1.5-fold, complete healing at 3 months was observed in 3.5% of patients; when flow
increased 1.5-2-fold - in 50.0%; and when flow increased more than 2-fold - in 82.8%. An integrated score including
flow increase, TcPO,, and angiosome-based revascularization type enabled patient stratification by wound-healing
probability and the need for modification of treatment strategy.

Conclusions. Angiosome-targeted revascularization is a clinically significant factor in reducing the risk of major
amputation and preserving functional limb capacity in patients with ischemic diabetic foot syndrome. To predict
wound healing, it is advisable to assess not only anatomical correspondence between the revascularized artery and
the wound area, but also objective indicators of perfusion reserve, including popliteal artery flow increase and TcPO,.

Keywords: diabetic foot syndrome, chronic limb-threatening ischemia, angiosome, revascularization, balloon
angioplasty, intraoperative flowmetry, TcPO,, wound healing, amputation
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HOW THE WAR INFLUENCED THE EPIDEMIOLOGY AND SEVERITY
OF MIDFACIAL FRACTURES AFTER THE BEGINNING OF THE FULL-SCALE
INVASION OF UKRAINE: A SINGLE-CENTRE STUDY

Maksym A. Kebkalo, Oleksandr S. Vasyliev, Yurii V. Chepurnyi

Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Introduction. The treatment of patients with midfacial fractures constitutes a significant part of routine
maxillofacial surgery practice, addressing injuries resulting from interpersonal violence, sports, domestic
accidents, and motor vehicle crashes. However, wartime reshapes trauma care, requiring a new paradigm
for the treatment and rehabilitation of patients presenting with unique and complex injury patterns
caused by lethal weapons.

Aim. To investigate the epidemiology, treatment approaches, and clinical characteristics of patients with
midfacial fractures before and after the full-scale invasion of Ukraine in a single civilian hospital.

Materials and methods. We conducted a retrospective cohort study including 364 patients. To compare pre-
and post-invasion patient characteristics, the cohort was divided into two groups: the pre-invasion group
(patients treated from 2017 until the onset of the full-scale invasion) and the post-invasion group (patients
treated after 24 February 2022). Data were extracted from medical records and included demographics, the
aetiology and type of injury, concomitant injuries, treatment modalities, and the time from injury to surgery.
Results. We observed a decrease in injuries resulting from interpersonal violence following the onset of
the full-scale invasion (from 49.0% to 23.08%, respectively). Prior to 2022, isolated zygomatic complex
fractures constituted the overwhelming majority of all diagnoses (70.44%), whereas after 24 February
2022, these injuries accounted for only 30.76%. The proportion of patients with isolated orbital
fractures increased significantly (10.93% and 34.18% in the pre- and post-invasion groups, respectively).
Open reduction and internal fixation remained the most common treatment approach in both groups
(87.85% and 86.32%, respectively). As the number of patients with combat-related injuries increased,
a corresponding rise in comminuted fractures and fractures associated with bone defects was observed.
Conclusions. The onset of active hostilities has altered the patterns of maxillofacial injuries encountered in
civilian hospitals. Open reduction and internal fixation remains the primary treatment modality. The increasing
severity of combat-related injuries is expanding the indications for the use of patient-specific implants.

Keywords: Combat injury, Maxillofacial injuries, Orbital fractures, Patient-specific implants, Soft
tissue defects, Zygomatic complex

INTRODUCTION [10]. The characteristics and severity of these injuries
depend directly on the intensity of hostilities and the types
of weapons used. According to the literature, head and
neck injuries have historically accounted for 16-21% of all
combat injuries [5-7,11-14]. In recent years, advances in
factors, socioeconomic conditions, and study periods personal protective equipment have reduced the proportion

[3-8], fractures of the midfacial skeleton account for of thoracic and abdominal injuries, whereas the proportion of
25.3-67.9% of all facial fractures [4,8,9]. maxillofacial injuries has increased substantially [5-7,13-15].

Facial injuries represent a major challenge in
maxillofacial surgery because of their high incidence
in both peacetime and wartime settings [1-3]. Despite
variations in reported prevalence related to geographical

and are invariably associated with maxillofacial trauma military conflicts conducted during the twentieth and twenty-
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first centuries should be interpreted with caution. Differences
in reported findings may reflect variations in the type and
duration of the conflicts studied, as well as improvements
in personal protective equipment, advances in medical
evacuation systems, and other contextual factors [16].

Regardless of their cause, maxillofacial injuries
may result in substantial functional impairment and are
frequently accompanied by severe associated injuries [17].
Acute maxillofacial trauma is often associated with life-
threatening conditions, including airway compromise,
hemorrhage, traumatic brain injury, and infection [18].

AIM

The analysis of combat-related midfacial injuries
and their comparison with non-combat trauma may
provide a foundation for the development of evidence-
based protocols for the management and rehabilitation of
injured patients, as well as for optimizing the organization
of medical care during high-intensity armed conflicts.
Therefore, the aim of this study was to investigate
the epidemiology, treatment approaches, and -clinical
characteristics of patients with midfacial fractures before
and after the full-scale invasion of Ukraine at a single
civilian hospital.

MATERIALS AND METHODS

We conducted a retrospective analysis of patients
hospitalized with fractures of the midfacial region
between 2017 and 2024. In the first stage of the study,
1,133 medical records of patients with various midface
injuries were identified. A total of 682 medical records
were excluded according to the predefined inclusion and
exclusion criteria. The types of fractures were determined
through an analysis of ICD-10 codes recorded in the
medical records. The final study sample consisted of
364 medical records with well-documented cases. Paper
medical records were analysed up to 2022, after which all
records were digitized and made available in electronic
form in the Doctor Eleks Ehealth system (Eleks Lviv,
Ukraine). Microsoft Access (Microsoft Corp., Redmond,
WA, USA) was used to group the data.

Inclusion criteria were as follows: fractures of
the midfacial bones, including isolated fractures of the
zygomatic complex, orbit, maxillary fractures, combined
fractures involving multiple anatomical structures in the
midfacial region, as well as fractures accompanied by bone
and soft tissue defects, naso-ethmoid complex fractures,
and combined injuries of the zygomatic/orbital complex
with fractures of the maxilla. The following ICD-10
codes were taken into account: S02 (S02.3 fracture of
orbital floor, S02.4 fracture of the zygomatic bone and
upper jaw, S02.7 multiple fractures of the skull and face,
S02.8 fractures of other facial bones and skull bones),
W40 (explosions of other substances), and Y36 (injuries

38

as a result of hostilities caused by the explosion of naval
weapons). Exclusion criteria were: lack of sufficient
information about the clinical case, age under 18 years,
isolated nasal bone fractures, soft tissue injuries without
fractures, secondary post-traumatic and postoperative
deformities of the midfacial region, patients with isolated
external nasal defects and dentoalveolar fractures.

The following variables were recorded for each
patient: demographic data (sex and age), circumstances
of the injury, type of injury, presence of bone defects
(including defects of the orbital walls), concomitant
injuries to other parts of the body (combined
craniofacial injury, injuries to the trunk, limbs, or
spine), anophthalmia, the type of treatment performed
(open reduction and internal fixation, closed reduction,
reconstruction of bone structures or patient observation
without surgical intervention). The time from injury to
surgical intervention and length of hospital stay were
determined separately.

The pivotal milestone of this study was February
24, 2022-the onset of the full-scale invasion. This
event fundamentally altered the operational protocols
of the department within a civilian hospital setting. For
comparative analysis, all patients were divided into two
groups. The post-invasion cohort included patients who
were hospitalised from February 24, 2022 to November
30, 2024, after the start of the full-scale invasion; the pre-
invasion cohort consisted of patients who were injured
and treated from January 27, 2017 to February 23, 2022,
before the full-scale invasion.

Statistical analysis of the data included the
calculation of mean values and standard deviations for
each parameter evaluated. For comparison of differences
between groups, the Mann—Whitney U test was used.
Qualitative parameters were assessed by Pearson’s chi-
square test (with Yates’ correction when necessary) or using
Fisher’s exact test. The level of statistical significance was
set at p<0.05. Calculations were performed using the SPSS
software (IBM SPSS Statistics, USA)

The study’s primary predictive variable was the
incidence of comminuted midfacial fractures. Secondary
predictive variables included the patient’s sex, age,
time from injury to surgical intervention, aetiological
factors, frequency of concomitant injuries, length of
hospital stay and type of treatment (open reduction and
internal fixation, reconstruction of bone structures, closed
reduction or patient observation).

To prevent bias, our study was conducted in accordance
with rigorous inclusion criteria. A total of 87 medical records
were excluded from the study, specifically clinical cases
that lacked the necessary data or contained insufficient
information to ensure the accuracy of the medical records.
These factors could influence the primary outcome variables
compared to the rest of the evaluated patients.
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RESULTS
Demographic

We analyzed the records of 364 patients. The pre-
invasion cohort consisted of 247 patients (46 women,
201 men), while the post-invasion cohort consisted of
117 patients, including 18 women and 99 men (p=0.541).
The median age of patients in the pre-invasion cohort was
34 (IQR 28-43) years, whereas that of the post-invasion
cohort was 36 (IQR 31-46) years (p<0.001).

Causes of fractures

During the five years preceding the full-scale
invasion, aetiological factors were dominated by criminal
injuries, accounting for 49% of cases treated during
this period, followed by domestic injuries at 29.15%.
Approximately 17.0% of patients sustained injuries

resulting from motor vehicle crashes, 2.43% of patients
were injured due to sports activities, and only 1.21% were
injured at work. A small proportion of patients (1.21%)
sustained gunshot injuries, associated with the ongoing
hostilities in eastern Ukraine and the unsafe handling of
weapons (Fig.1).

During the period after the full-scale invasion, the
frequency of combat-related (blast and gunshot) midfacial
injuries increased significantly to 33.3% (p<0.001).
Since February 24, 2022, the proportion of patients with
criminal injuries decreased to 23.08% (p<0.001), while
the incidence of motor vehicle crashes remained constant
at 12.82% (p=0.306). The number of patients with injuries
sustained at home was 27.35% (p=0.723). During the
aforementioned period, three patients sustained sports-
related injuries, accounting for 2.56% (p>0.05) and one
patient sustained an injury at work. (0.85%, p=1.0) (Fig. 2)

H Criminal B Combat B Domestic ™ Sport B At work B Motor vehicle crashes

Figure 1. Aetiology of midfacial fractures before full-scale invasion

M Criminal @ Combat B Domestic ™ Sport B At work B Motor vehicle crashes

Figure 2. Aetiology of midfacial fractures after full-scale invasion
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Types of fractures

Prior to the full-scale invasion, 174 patients with
isolated zygomatic complex fractures were treated,
accounting for 70.44% of the pre-invasion cohort. In
15 cases (6.1%), zygomatic complex fractures were
associated with orbital fractures, while 27 patients
(10.93%) had isolated orbital wall fractures. Combined
fractures involving other midfacial structures were
observed in 31 patients (12.55%).

In the post-invasion cohort, only 36 patients
(30.76%) were treated for isolated zygomatic complex
fractures, representing a 4.8-fold decrease compared with
the pre-invasion cohort (p<0.001). The number of patients
with combined zygomatic and orbital fractures increased
to 18 (15.38%; p<0.01). Similarly, the prevalence of
isolated orbital fractures increased significantly to 40
patients (34.18%; p<0.001). Combined fractures involving
other midfacial structures were identified in 23 patients
(19.65%; p=0.104)

Concomitant injuries

90
80
70
60
50
40
30

20

10

Thoracic trauma

Brain injury

= Pre-invasion cohort =

Figure 3. The structure of concomitant injuries

Soft tissues

According to our data, civilian trauma was
characterized by hematomas and abrasions. Since the
beginning of the full-scale invasion, the distribution of
soft tissue injuries among 39 combatants was as follows:
7.69% of patients had acute wounds of the eyelids;
30.77% had scar deformities following the primary
closure of eyelid defects; 2.56% had midfacial soft tissue
wounds; 48.72% had scar deformities after primary defect

40

The escalation of hostilities was associated with
a significant increase in the proportion of patients with
midfacial fractures accompanied by anophthalmia, which
increased from 1.21% (3 patients) in the pre-invasion
cohort to 13.67% (16 patients) in the post-invasion
cohort (p < 0.001). After the outbreak of hostilities, there
was a slight, non-significant increase in the frequency
of combined midface and mandibular fractures from 25
(10.1%) to 21 (17.94%, p = 0.054). At the same time, the
incidence of comminuted midfacial fractures increased
significantly from 2.43% to 18.8% (p<0.001), while the
prevalence of fractures with bone defects rose from 1.62%
t0 6.83% (p = 0.022).

Between 2017 and February 23, 2022, 80 (32.4%)
patients sustained traumatic brain injuries of varying
severity; this proportion remained similar after the onset
of the full-scale invasion (42 patients; 35.89%; p=0.586).
A similar pattern was observed in the frequency of thoracic
and spinal injuries. At the same time, compared to the
period before the outbreak of hostilities, the incidence of
combined injuries of the midface and extremities increased
significantly from 2.42% to 13.6% (p=<0.001) (Fig.3).

Skeletal trauma Spinal trauma

* Post-invasion cohort

closure; and 10.26% had actual soft tissue defects in the
midfacial area.

Treatment

Open reduction and internal fixation or
reconstruction of bone structures was performed in 217
(87.85%) patients in the pre-invasion cohort. In the post-
invasion cohort, 101 patients (86.32%) underwent ORIF
(p=0.809); closed reduction was performed in two patients
in the post-invasion cohort, which was six times fewer
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than in the pre-invasion cohort (12 patients). Patient
observation without surgical intervention was appropriate

Observation

Closed reduction

ORIF

0 50

100

for 18 patients treated before the invasion, and for 14
afterwards (Fig.4).

150 200 250

M Post-invasion cohort M Pre-invasion cohort

Figure 4. Structure of surgical interventions

Patient-specific implants (PSI) were used in
41 patients (16.59%) in the pre-invasion cohort,
predominantly for reconstruction of isolated orbital
fractures. After the onset of the full-scale invasion, the
proportion of patient-specific solutions significantly
increased to 62 patients (53%) (p<0.001). In this
group, PSI were most commonly used for patients
with comminuted fractures of the zygomatic complex
combined with orbital fractures with bone defects.

The median length of hospital stay after the onset
of the full-scale invasion was 6 days (IQR 3-8), which
did not differ significantly from the pre-invasion cohort:
5 days (IQR 3-9) (p=0.912). The time from injury to
surgical intervention increased significantly, from 9 days
(IQR 6-16) to 25 days (IQR 12-145) (p=0.00001).

DISCUSSION

The time from injury to surgery primarily depended
on the extent of concomitant injuries. Such patients
were initially treated in neurosurgical, intensive care,
orthopedic, and trauma units and were transferred for
maxillofacial treatment only after stabilisation of their
general condition. Specialised care is usually provided at
later stages of evacuation, in tertiary and quaternary care
hospitals. An important factor was logistics, as patients
from the Kyiv region and nearby areas received treatment
more quickly. In our cohort, another factor influencing the
time to surgery was the duration of patient captivity.

This study was conducted at one of the largest
hospitals in the central region of Ukraine, a university-
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affiliated clinical center. This implies a concentration
of more complex cases, including those requiring the
reconstruction of bone and soft tissue defects using more
advanced techniques such as CAD/CAM technologies.
Another important factor is the dynamics of events on the
battlefield and the shifting front line. A civilian hospital
treats both civilians and military personnel due to the
overload of military medical facilities. These factors limit
the conclusions of this study.

The onset of active hostilities was associated with
an increase in combat-related maxillofacial injuries. These
statistics typically include injuries to the face, neck, and
eyes, as well as neurosurgical conditions. Dobson et al.
reported an average incidence of 16% for head and neck
injuries in all wars included in their study [19]; Lew et
al. found that approximately 26% of combat casualties
sustained maxillofacial injuries [20]. According to data
obtained during the analysis of military conflicts of the
past two decades, craniofacial trauma has been reported in
22-39% of casualties [15].

In civilian trauma, fracture patterns generally follow
well-known principles of fracture line formation, typically
occurring in areas of least resistance[21]. Such injuries
are caused by low-kinetic energy impacts. At the same
time, soft tissue damage is usually limited to edema,
abrasions, wounds, and hematomas [22]. In contrast,
military trauma involves high-energy mechanisms. These
are characterised by comminuted fractures with bone
defects [15], loss of anatomical landmarks, deep soft
tissue wounds often associated with significant tissue
loss, a high degree of contamination frequently involving
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foreign bodies [23], and areas of necrosis and burns [20].
The paranasal sinuses are frequently involved, and their
communication with the oral cavity further contributes
to wound contamination. Midfacial injuries remain
associated with a high incidence of traumatic brain injury,
while the frequency of facial injuries combined with
injuries of the extremities has increased significantly.

Among facial skeleton fractures in the civilian
population, the mandible is most frequently affected
[24, 4, 2, 8], while according to data from Gassner et al.
(2003) and other studies [25, 26], reports that the midface
is the most commonly injured region. A similar pattern
is observed in studies of military trauma, where some
authors report that the lower third of the face is more
commonly affected [20, 27], whereas others indicate
that midfacial fractures are more common [1,28,12,15].
These discrepancies may reflect differences in the study
region, sample size, and time period. However, in our
cohort, combined midfacial and mandibular fractures were
observed in a substantial proportion of cases, increasing
from 10% to 18% following the onset of hostilities.

The intensification of hostilities has been associated
with an increase in isolated orbital injuries, many of which
were accompanied by globe damage incompatible with
eye preservation. Thus, the proportion of patients who
lost an eyeball as a result of such injuries and required
ocular prosthetics increased from 1.21% to 13.67%.
A characteristic feature of combat-related injuries in
our dataset was the presence of multiple comminuted
fractures of the zygomatic complex and orbit, frequently
accompanied by bone defects. Combined defects involving
the orbital floor, infraorbital rim, and the anterior wall of
the maxillary sinus (occasionally involving the lateral nasal
wall) were the most commonly observed.

Less commonly, defects of the zygomatic arch and
body were observed. Isolated defects of the lateral wall
of the orbit were also rare. Most midface fractures were
associated with soft tissue defects caused by penetrating
projectiles. In our cohort, three patients sustained
extensive soft tissue damage prior to the full-scale
invasion, whereas following the onset of active hostilities,
14 patients presented with extensive soft tissue injuries
involving significant tissue loss. These injuries pose
additional treatment challenges, as such cases require not
only open reduction and internal fixation or reconstruction
of bone structures but also simultaneous soft tissue
management using various surgical techniques, including
microvascular or local flaps.

In both study groups, preference was given to
surgical methods for treating traumatic fractures of the
midface, accounting for §7.85% and 86.32%, respectively.
These findings are consistent with the results reported
by Norozy et al. (2020) [1] regarding the treatment of
military trauma. At the same time, the use of closed
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reduction decreased in the post-invasion cohort. This can
be partially explained by the reduced frequency of early
medical intervention and limitations in applying this
treatment modality due to the severity of the injuries.
Accordingly, there was a significant increase in the time
from injury to surgical intervention in the post-invasion
cohort. However, this delay facilitated the broader
implementation of personalised (patient-specific) solutions
using digital technologies, with a significant increase in
the application of patient-specific implants. This trend
may be explained not only by delayed treatment, but also
by the improved availability of such technologies and the
intention to reduce surgical trauma and operative time.

CONCLUSIONS

Active hostilities, as a result of the full-scale
invasion of Ukraine, have changed the patterns of
injuries in civilian hospitals. The increase in the number
of patients with comminuted fractures and bone defects
indicates a rise in the severity of injuries. The treatment
of these cases cannot always be managed within
existing protocols and methods, thereby requiring an
individualised approach to each clinical scenario. After
stabilising the general condition, such patients require
measures aimed at preserving bone fragments as much
as possible and creating favourable conditions for future
reconstruction. In particular, this may involve complex
reconstructions using patient-specific implants and, in
some cases, plastic surgery and bone grafting.

Perspectives for further research. Further research
should focus on developing new and improving existing
protocols for the comprehensive management of combat
trauma, as well as investigating the long-term clinical and
aesthetic outcomes of patient-specific implants.
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those encountered in frontline or military hospitals.
Finally, long-term follow-up data were unavailable
because of patient transfers between healthcare facilities,
precluding the assessment of long-term outcomes.

Primary data and materials. Primary data were
obtained from paper-based and electronic medical records
of 364 patients treated at Kyiv Regional Clinical Hospital.
Electronic health records were retrieved from the Doctor
Eleks eHealth System (ELEKS, Lviv, Ukraine). Data
were compiled using Microsoft Access (Microsoft Corp.,
Redmond, WA, USA). Statistical analyses were conducted
using IBM SPSS Statistics (IBM Corp., Armonk, NY, USA).
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Pe3rome

BNNWB BINHW HA EMIAEMIONOTIIO TA TAXKICTb NEPENOMIB CEPE[QIHbLOI 30HW OBNINYYA NICNS MOYATKY
NOBHOMACLUTABHOIO BTOPFHEHHA B YKPAIHY: OQHOLIEHTPOBE AOCNIMKEHHA
Makcum A. Kebkano, Onekcangp C. Bacunbes, KOpiin B. YenypHui

HaujoHanbHU MeanyHUiA yHiBepeuTeT iMeHi Boromonbus, M. Kui, Ykpaida

Beryn. JlikyBaHHSl MaLi€HTIB i3 mepesoMaMu cepefHbOI 30HH OOGJIMYYSI CTAaHOBUTbL 3HAYHY YACTHUHY L[OJAEHHOI
MPaKTUKU B LieJIeNHO-JWLeBid xipyprii, a cami TpaBMH € HACJ/AiIKOM HaCHUJbHULBKUX 3JI0YUHIB, CIOPTUBHOTO
TpaBMaTH3My, NOOYTOBUX HEILACHUX BUNAJKIB Ta JOPOXKHbO-TPAHCIOPTHUX MNpHUroA. IlpoTe BOEHHMM Yac
TpaHCcPOpPMy€E CHUCTEMY HaZaHHSA TPABMATOJIOTIYHOI JOMOMOTM, BHUMaral4d HOBOI MapajurMu JiKyBaHHA Ta
peabimiTarnil nanieHTiB 3 YHiKaJbHO Ta KOMIIJIEKCHOIO aHATOMIEI YITKO/PKEHD, CIPUYHNHEHHX JIETATBHOI 36POEI0.
MeTta. JlocniguTtu enigemiosioriio, migxoau A0 JIiKyBaHHS Ta KJ/IHIYHI XapaKTepUCTUKHU NAL€HTIB i3 mepesomMaMu
cepeAHbOI 30HU 06J1MYUs [0 Ta Mic/I IOBHOMACIITAGHOr0 BTOPrHEeHHS B YKpaiHy Ha 6a3i oAHiel UBIiIbHOI JiKapHi.
Marepiasnu Ta MeToAu. [IpoBeieHO pETPOCHEKTUBHE KOrOPTHE [OCHiMKeHHs 3a y4acTio 364 mauieHTiB. s
MOPiBHSAHHSI XapaKTEPUCTUK Malli€EHTIB KOropTy GyJ0 po3JijeHO Ha ABi TPymu 3ajeXXHO Bif 4acy rocmitasizanii:
Jl0 IOBHOMAacLITa6HOTO BTOPrHeHHs (BKJrovYeHi 3 2017 poky o 23 smrotoro 2022 poky) Ta micist Hboro (ocobu, sKi
MPOXOJAUJIN JIIKyBaHHS MOYMHAIOUU 3 24 jiroToro 2022 poky). [laHi 6ysiu oTpuMaHi 3 MeJUYHUX KapT, BKJIIOYAIUH
JeMorpadiyHi NOKa3HUKH, eTi0JIOrii0 Ta TUIl TPaBMHU, CYyNyTHI YIIKOKeHHS, BUJ, IPOBeJeHOTO JIiKyBaHHS Ta 4ac, 110
MUHYB BiJi MOMEHTY TPaBMH /|0 OIepaTUBHOI'0 BTPyYaHHS.

Pe3synbTaTu. MU crnocTepirasiu 3MeHLIeHHS1 KiJIbKOCTI KPpUMiHaJbHUX TPaBM MicJs MOYaTKy MOBHOMAcCLITaGHOTO
BTOprueHHd (49,0% o Ta 23,08% micisa BignosigHo). o 2022 poKy i30/1b0BaHi Nepes oMU BUJIMLIEBOIO KOMIIJIEKCY
CTaHOBWJIM INepeBaXxHy 6ibIIicThb ycix AiarHosiB (70.44%), Toai Ak micasa 24 motoro 2022 poKy Wi yUIKOJKEeHHS
ctaHoBuiM Juie 30.76%. 3Ha4HO 3pocja KiJIbKiCTh MalieHTIB 3 i30/1bOBaHUMHU HepesoMaMHu op6itu (10.93%
y nepioj o moBHOMacImITabHOro BTOpPrHeHHs Ta 34.18% mnicaa nouatky). BijkpuTa pemosulis Ta BHYTpilIHSA
dikcania 6ysa HalnomWMpeHIIMM MeTOAOM JIiKyBaHHs B 060x rpynax (87.85% Tta 86.32% BignoBigHO). OCKijJbKU
KIJIbKICTb NaLieHTIB i3 60110BOI0 TPaBMOIO Pi3KO 3p0c/a, MU TakKox 3adikcyBayu 36iJblIeHHS KiJIbKOCTI BUNaAKiB
6araToy/JlaMKOBHUX IepeJIOMiB Ta YIIKOKEHb i3 lepeKTaMU KiCTKOBOI TKaHUHH.

BuCHOBKHU. [l04aTOK aKTUBHUX 60HOBUX /il 3MiHUB CTPYKTYpPy TPaBM, 10 CIIOCTEPIraroThCsl B LUBIJIBHUX JIiKapHSX.
BigkpuTa peno3uliis Ta BHYTpimHsA ¢ikcanis 3aJHLIalOTbC OCHOBHUMHM MeTOJOM JiKyBaHHs. TsKKICTb 60HOBUX
TpaBM pO3IIUPIOE cdepy 3aCTOCYBaHHSA NalieHTcnenupiUHMX IMIIIAHTATIB.

Kawouoei cnoea: 6GoioBa TpaBMa, INejeNHO-IULNEBA TpaBMa, NepejioMHM OpG6ITH, NanieHT-cnenuiyHi
iMIUIAaHTATH, NOIIKOKEHHS M’ AKUX TKaHUH, IepeJIOMH BUJTHLLEBOT0 KOMILJIEKCY
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B3AEMO3B’A30K KOMIMMNEKCHOI0 NOCTTPABMATUYHOIO CTPECOBOIO
PO3NAQY TA COMATUYHUX CUMNTOMIB 3A OAHUMU PHQ-15 TAITQ

Oner C. Yab6an', OnekcaHap M. llucanuin'?

"HaujoHanbHuin MeguyHuii yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, YkpaiHa
2KuiBcbKa KNiHiYHa NikapHsa Ha 3aniaHu4yHoMy TpaHcnopTi Ne 1, m. Kuis, YkpaiHa

Pe3rome

MeTa. BusHauuTH XxapakKTep B3a€EMO3B’fI3Ky MK HAfBHICTI0O KOMIJIEKCHOTO IOCTTPAaBMAaTHYHOIO
crpecoBoro posnany (KITCP) Ta BupaeHiCTIO cOMaTUYHUX CUMITOMIB B aMOy/JaTOpHiIH BUOipi,
a TaKO0X OLIHUTH BHecOK okpeMux KjactepiB KIITCP y piBeHb coMaTu3anii Ta AKICTb XKATTA NALi€HTIB.
Marepianu Ta Metoau. [IpoBeieHO 0OJHOMOMeHTHe (HomnepedyHe) aHKeTHe AocimpkeHHs 200 manieHTiB
aM6yJIaTOpHOI NcuxiaTpuyHoi J1aHKU (Bik Big 18 mo 58 pokis; 75,5% »xiHok). [ aiarHoctuku [ITCP Ta
KIITCP 3a kpurtepisimu MKX-11 BukopucraHo MixkHapoAHUH onuTyBaJbHUK TpaBMmu (ITQ), assd oniHku
coMaTH3alil - ONUTYBaJbHUK COMaTUYHUX cuMnToMiB PHQ-15, 17151 OLiHKM Cy6'€KTUBHOI SIKOCTI )KUTTS —
mkany Ya6ana (CQLS). 3acTocoBaHO HemapaMeTpUYHi METOAM CTaTUCTUYHOTO aHali3y (kputepii ManHa-
Yitni, Kpackena-Yosrica, panroBy kopessnito CnipMmena), TouHui Tect Qimepa-®pimena-l'onToHa Ta
MHOXXHHHY JIHIHY perpecilo; KpUTUYHUN piBeHb 3HAUyIOCTi npuitHATO piBHUM 0,05.

PesynbtraTH. Kputepisam KIITCP BianoBiganu 55 oci6 (27,5%), [ITCP - 23 (11,5%), pewrta 122 oco6u
ckyianu rpyny 6e3 aiarHosy. PiBeHb comaTtwusanii O0yB fgoctoBipHO BuiiuM y rpyni KIITCP nopiBHsAHO
3 pemrroto Bubipku (15,49 mporu 10,61 6ana; p < 0,001; Besnuuna edekry r = 0,51). Tsaxkuii piBeHb
comaTtusanii Mmanu 58,2% oci6 i3 KIITCP npotu 17,4% npu IITCP Ta 21,3% 6e3 amiarHo3y. BusBieHo
nocToBipHi npsami kopessnii PHQ-15 3 nokasuukamu ITQ (rs = 0,38-0,43; p < 0,001). 3a pe3ysbraTamu
perpecii, KIITCP 6yB He3anexxHUM npeJuKTOpoM coMmatu3auii (B = 4,29; p < 0,001), Toai sk i30/1b0BaHUM
[ITCP 3Hauymoro BmiuBy He 4yuHHUB (p = 0,609). fkicTh XUTTA Gysna HaWHik4yolo y rpymi KIITCP
i BUsiBUJIacs CUJIbHillle TOB’SI3aHOI0 3 KJIAaCTEPOM MOpylleHb camoopraHisanii (rs = -0,53), Hixk i3 BsacHe
cumnromamu IITCP (rs =-0,32).

BucHoBkM. KomnekcHuit [ITCP, Ha BiaMiHy Bif i3osboBaHoro [ITCP, aconifioBaHuil i3 CyTTEBO BUILUM
piBHEM coMaTH3alil Ta HIWXKYOI sKiCTIO KUTTA. [IpoBifHY posib y IbOMy 3B’I3Ky BiJlirpa€ KJacTep
HOpyIlIeHb cCaMOOpraHisalii, 1[0 06I'PYHTOBYE AOLIBHICTh LiJIeCHPSIMOBAHOIO0 CKPUHIHTY COMaTUYHHUX
CHMIITOMIB Yy NIALIEHTIB i3 KOMIIJIEKCHOIO IICUXIYHOI TPAaBMOIO.

Kamwuoei csno0ea: KOMIJIEKCHUNA NOCTTPaBMAaTUYHUII CTPECOBUMHM poO3Jaj; cOMaTuU3alis; AKICTb
JKMTTHA; ICUXiYHA TpaBMa; apeKTHUBHA AMCPEryaAlis; NepBMHHA MeAUYHA A0NIOMOra

BCTYN kareropii B MKX-11 [2], IO YacTKOBO OXOILTIOE

" } _ KJIiHIYHI (EHOMEHH, paHille ONUCYBaHi B KaTreropii

Biiina € JUKCpCNIOM  TPHBAJIOl  Ta - MOBTOPIOBAHOL  g6) () (MKX-10). KIITCP xapakTepusyeThCs HASBHICTIO

TpaBMatHsatil, o Bpaxae. He MHHC  ocpopuux  cummromiB IITCP Ta TIpynmd CHMITOMIB
BIHCHKOBOCITYXKOOBIIIB, a ¥ ULUBUIbHE HAaCEJICHHS.

[ToB’s3aHa 3 BIFHOIO TpaBMa aCOIFOETHCS 3 MOBUILHIIIOK
pemiciero [ITCP mopiBHSAHO 3 IHIIMMH THIIAMH TpPaBM,
VHACTIIOK YOTr0 pO3JaJ HEpPiaKo HaOyBae XpPOHIYHOTO

nepebiry [1]. IlonmiOHmii XxapakTep TpaBMAaTHYHOTO
BIUIMBY € KJIIOYOBOK MEPEeIyMOBOIO  (OpPMYBaHHS
kommiekcHoro IITCP  (KIITCP) — miarHOCTM4YHO{
46

«mopymenHst camoopranizanii» (I1ICO), mo BKIIOYAIOTH
a(eKTHBHY AUCPETYJIALII0, HEraTMBHE CaMOCIPHHHATTS
Ta MOPYIICHHS Mi>KOCOOMCTICHUX CTOCYHKIB [2].

Meraananiz 2025 poxy Ha ocHOBi 167 mocmimkeHb
OWIHWB [I00ampHy 00’emHany mommmpeHicts KIITCP
Ha piBHI 6,2% [3]. Posmag wacto € KomMOpOiTHEM

KaniniyHa Ta npodinakruyna MmeaunuHa, Ne 5 (51) /2026



JIOCJI/PKEHHS

3 Jemnpeci€lo, TPHUBOIOK, MCHXOCOMAaTHYHUMH  Ta
ocobucricammu posnamamu [4]. ITlamierTn 3 o3HaKamu
[ITCP wuacrinie MOBiZOMIISIOTH NPO ILTYHKOBO-KHIIKOBI
Ta KapIiOBAaCKyJISIPHI CUMIITOMH, CKapru 3 OOKy OMOpPHO-
PYXOBOTO amapary, HIKYUH piBEHb 3[0pOB’S Ta TipIIy
SIKICTh JKUTTSI, IOB’s13aHy 3 (Hi3MYHUM 3700pOB’°siM [5].

Comaru3aitis, TOOTO BHPaKEHHsI MCHXOJOTIYHOTO
mUcTpecy depe3 (i3WYHI CHMIITOMH, € HaI3BHYAHO
MOLIMPEHOI0 TIPU TPaBMaTHYHUX po3iafax. Buminstors
JeKiTbKa MaTo(i3ioNoTiYHNX MEXaHi3MIB TpaHc(opMariii
TICUXIYHOI TpaBMHU Yy coMmaTH4Hi nposiBu [6]. Ilo-nepue,
XpOHIYHA JUCPETYIISIs rimotanamo-rinodizapHo-
HagaupkoBoi (I'TH) oci mpu3BomuTh A0 3MiH piBHA
KopTH30Jly Ta KarexonamiHiB [7]. [lo-apyre, cummnarnyna
HEpBOBa cHCTeMa T1iepedyBac y CTaHi XPOHIYHOI
rinmepakTuBamii, M0 CHOPUYUHAE (I3UYHI CHUMIITOMHU
HaBITh 3a BICYTHOCTI akTyanbHOI 3arpo3u [8]. Ilo-Tpere,
mpu [ITCP 306iif nexiapaTHBHOI maM’sTi MPU3BOAUTE JIO
(ikcaril TpaBMaTHYHOTO TOCBIIY HA COMATO-CCHCOPHOMY
piBHI — y dopMi Qi3UIHMX BiqIyTTIB Ta 00pa3iB, BiIHOCHO
CTIHKMX 70 3MiH [9]; Hel MexaHi3M JIeKUTh B OCHOBI
COMAaTHYHOI IUCOLIAIlii, 3a SIKOI TiJIO «BiATBOPIOE» TPaBMY
y Bunsiai ¢iznaHux cumnromis [10].

VY namienriB i3 KIITCP cnocrepiraerscst mupoKui
CIIEKTP COMAaTUYHHX cKapr (kapaioBacKyIsIpHi,
racTPOIHTECTHHANBHI, HEBPOJOTIYHI, M’SI30BO-CKEJIETHI,
YPOTEHITalNbHI CUMIITOMH, XpOHIYHA BTOMA, MOPYIIEHHS
cHy). Lli cumnTomMu € peampbHHMH U TAIi€EHTa 1 HE
€ CHMYJSII€l0, IpoTe Mpu OOCTEXKEHHI OpraHiyHa
TATOJIOTis, sIKa O TOBHICTIO IOSCHWIIA CKaprH, HEpiako
He BusBIsieThes [11]. Y kpoc-cekuiiiHOMy nOCiipKeHHI
(Benuka bpuranis, 222 yyacuuku) ocodu 3 KITTCP manu
BHIITY OMIAPEHICTH KOMOPOinHOT comaru3anii 3a PHQ-15,
Hix ocobu 3 I[ITCP abo 6e3 crpecoBoro posznany: 70%
oci0 i3 KIITCP mManu TSOKKHH piBeHb COMaTH3alii MPOTH
48% y rpymi IITCP [11]. MixnHaponHe DOCTiKEeHHS (N =
995 iHOK) BCTAaHOBWJIO, III0 CE€PeJ YIaCHHUIb 31 3HAYHIM
COMAaTHYHHUM CHMITOMOKOMILIEKcOM 77,8% BiamOBigamu
kpurepism KITTCP a6o ITTCP [12].

[Torpu 3Ha4HYy KiBKICTH MIKHAPOTHHX JIOCIIHKEHD,
BHBYCHICTh [BOTO 3B’S3KYy B YKpAiHCBKIM MmOmymsmii
3aJMIIAETBCS  HEAOCTATHBOIO:  HAsiBHI  BITYM3HSHI
JIOCHi/KeHH TnepeBakHO 3ocepemkeni Ha [ITCP 3a
kpurepismu MKX-10 Ta DSM-5 i He nudepeHniooTs
KIITCP sk oOkpeMy HO30JOTIYHY OJMHHUIO 32
MKX-11. 3a ominkamu BOO3, monax 9,6 muH o0ci0
B VYKkpaiHi moTpeOyloTh ICHXOCOI[IANBHOT MiATPHUMKH,
MpUYOMy 3HAa9HA YacTWHA 3a3Hajla MHOXKHHHOI Ta
MIPOJIOHTOBAHOI TpaBMaru3amii — OJHOTO0 3 OCHOBHHUX
¢axtopie pusuky po3Butky KIITCP [13]. Ilamientw,
SKI  3a3HAJIM TpaBMarH3amlii, HEPIIKO 3BEPTaIOTHCS
JO JIiKapiB 3arajbHOi TpPaKTUKW 31 cKapraMp Ha
011, CepIeBO-CyNUHHI Ta [UTyHKOBO-KHUIIIKOBI
cuMnToMu [14]; coMaruuHi MPOSIBH HEPIAKO € TEPILIUM,
a iHomi ¥ emmHMM mposiBoM KiiHigHOI KaptuHu KIITCP
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y MEPBUHHIN Mepexi, 110 3yMOBIIIOE MOTPeOy Y HATIHHUX
CKPUHIHTOBHX iHCTpyMeHTax [15].

META

BusHaunTé Xapakrep B3a€MO3B’SI3Ky MiXK HAasIBHICTIO
xomruiekcHoro IITCP Ta BHpaKeHICTIO COMATHYHHUX
CHUMIITOMIB B aMOyJaTopHii BHOIpI, OIIIHUTH BHECOK
okpemux kmactepiB KIITCP y piBeHp comaru3aiii,
a TaKOXK MOPIBHATH BIUIHB comaru3arii, cumnromis [ITCP
Ta a)eKTHBHOI TUCPETYIIAMIT Ha SIKICTh KHUTTS.

MATEPIANIA TA METOAN

Jlu3aiiH mociipKeHHs: OJTHOMOMEHTHE (TIoTIepevHe)
aHKeTHE JOCIHI/DKCHHs. PaHgomizallis Ta MacKyBaHHS
He 3acTocoByBanuch. Ilepion 30MpaHHS NaHUX: CEpIEHb
2025 — ksitenp 2026 p. JlocmipkeHHS NPOBOIMIOCS
cepell TAIlEHTIB, SIKi 3BEpHYIHCS 3a aMOyJIaTOPHOIO
MICUXIaTPUYHOIO JOMOMOror 10 KwuiBcbkoi KITIHIYHOT
JikapHi Ha 3ali3HUYHOMY TpaHcropti Ne 1. Merox
BimOOpY: CyIliiibHAa BUOIpKa cepel ocib, sKi Hagamu
iHhpopMoOBaHy 3romy Ha y4acTh. Jlo IOCIHiIKEHHS
BKJIIOYAJIM 4YOJIOBIKIB Ta JKIHOK BikoM Big 18 1o
65 pokiB. Kputepii HEBKIIOUCHHS: OpraHiuHI MCHXIYHI
pO3NIaM 3 KOTHITHBHUM JC(IIMTOM a00 ICHXOTHYHHUMHU
BKITIOYCHHSIMH; posiaau BHACJIIOK BXKHBaHHS
TICUXOAKTUBHUX PEYOBHH; IIM30(QPEHIUHI Ta IMCUXOTUYHI
po3NiaaM; MaHiaKajbHi, TiMOMaHiaKaJbHI CTaHW, TSDKKHUN
JCTIPECUBHUN €IMi30[1 3 MCHUXOTHYHHMHU BKJIIOYCHHSIMH,
COMAaTHYHI 3aXBOPIOBaHHS y CTaHi JEKOMIIEHCallii; Baan
30pY, CIIyXy Ta MOBIIEHHS, 110 YHEMOXKIIUBIIIOIOTh Y4acTh;
BiJICYTHICTB 1H(OPMOBaHOT 3rOH.

JiarHocTu4Hi iHCTpyMeHTH:

ITQ (International Trauma Questionnaire) -
miarnoctuka I[ITCP/KIITCP 3a MKX-11 (Cloitre et al.,
2018) [16]. 18 mynkTiB 3a mkanoto 0-4. Kmacrepu: ITTCP
(oBTOpHE TEepeXUBAHHS, YHUKAHHS, BIIUYTTS 3arpo3u)
Ta mopymeHHs camoopranizamii — IICO (adexruBHa
JMUCPETYISIIisl, HEeraTMBHA CaMOOIliHKa, TOpPYIICHHS
cTocyHKiB). Kputepii cumntomy: 6am >2.

PHQ-15 (Patient Health Questionnaire-15) —
CKpuHIiHT coMarmuHux cumnromiB (Kroenke et al.,
2002) [17]. 15 mynkri (0-2). Pini: MiHiMameHUA (<5),
nerkuii (5-9), nomipunii (10-14), Tsoxkuit (>15).

Mlkana ouinku sakocti :kutTs (Chaban Quality
of Life Scale, CQLS; ©Ya6an O.C.) — ykpaiHOMOBHUIA
camo3BiTHHH iHCTpyMeHT [18]. 10 myHKTIB (KOXKeH
0-10); cymaprnit 6ax 0-100. PiBHi: qyxe HU3BKHH (<56),
HU3bkui (57-66), cepemHiit (67-75), Bucokmit (76-82),
Iy’Ke BUCOKHH (>83).

CraTucTHYHMI aHAJTi3:

CraTuCTHYHUN aHaJi3 TPOBOIMBCS 3 BUKOPHCTaHHIM
nporpamHoro makera Python 3.12 (6i6miorexkn pandas
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2.x, scipy 1.x). Kputnunuii piBeHb 3HAYyIIOCTI IPUHHITO
piBauM 0,05; y KOXXHOMY BUIAJKy HaBOAWUTHCS (haKTUUHA
BeJIMUKHA P. [l OMCOBOI CTaTUCTUKK HABEJIEHO CEPEIHE
(M) Ta cranmaptae BigxwienHs (SD) st HOpManbHO
po3moziieHnx 03HaK, Meaiany (Mdn) Ta Mi>KKBapTHIBHUIHA
po3max (IQR) — s 03HAK 3 PO3MOIIOM, BIAMIHHUM BiJl
HOpMaJIbHOTO. HOpMasbHICTh PO3MOALTY MepeBipsuiacs
3a kputepiem lllanipo-Yinka (W). s mopiBHSHHS ITBOX
HE3aJIeKHUX TpPYyINl 3acTOCOBYBaBCs Kpurepiii MaHHa-
Virui (U); ans Tpeox rpyn — kputepiit Kpackena-Yorica
(H) 3 post-hoc mopiBasHHsIMU 1 nonpaBkoro bondepoi.
Kopensiii  owiHIOBalMcss ~ paHroBUM  KoedillieHTOM
Croipmena (rs). 3B’A30K  KareropiaJicHUX 3MiHHHX
OlLiHIOBaBCs 3a KputepieM y? [lipcoHa a0 TOYHUM TECTOM
dimepa-Opimena-Tonrona (3a HasIBHOCTI OYiIKyBaHUX
gacToT MeHie J5); po3mip edekry — V  Kpamepa.
Hezanexxnuit  BHECOK  NPEIUKTOPIB OLIIHIOBABCS
MHOXHHHOIO JITHIFHOIO perpeciero.

Mo3nauennss: M - BuOipkoBe cepemne; SD —
cTamaptHe BimxwmineHHs; Mdn — wemiana; QR —
MDKKBapTHIBHHH po3Max; rs — koedimient Cripmena; U —
kputepiii ManHa-YiTHi; H — kpurepiit Kpackena-Yomrica;
¥*> — Xi-kBazapar; r — BenmuumHa edekry; V-V Kpamepa;

SE — cranmapTHa NOMWJIKA; P — JOCSTHYTHH piBEHb
3HAYYIIOCTI; N — 00CAT MiABUOIPKH.

PE3YNIbTATU

Hdo nmocmimkenas 3amydeHo 200 oci0 BikoM
Bim 18 mo 58 pokie (Mdn = 30; IQR 25-37;
M = SD = 31,1 + 8,8). Xinku cranoBmmm 151 ocoly
(75,5%), dwomoBikm — 49 (24,5%). 3a mamumm ITQ,
kpurepism  KIITCP Bigmosimamu 55 ocido (27,5%),
[TCP - 23 (11,5%); pemrra 122 ocobu (61,0%) cxiramu
rpyiy 0e3 JiarHo3y.

JemorpadiuHy Ta  KIIHIYHY  XapaKTEPUCTUKY
BuOipkn HaBemeHo y Tabmumi 1. I'pymm  moctoBipHO
pisammucs 3a Bikom (H = 10,93; p = 0,004) Ta
CTPYKTYpOIO  3aifHsTocTi  (TouHmii Ttect  Dimepa,
p = 0,028); 3a crarTio, piBHEM OCBITH Ta CIMCHHHUM
CTAHOM 3HAYYIIMX BIAMIHHOCTEH He BusBICHO (p >

0,05). 3a Bcima kimiHiuauMH ~nokasHukamu  (ITQ,
PHQ-15, CQLS) BigmiHHOCTI MK Tpymamu Oynu
BUcoKo3HauymmMu (yci p < 0,001 3a xkputepiem
Kpackena-Yoitica):  HaiBUI  piBHI  TpaBMaTU4HOI

CHUMIITOMAaTUKU Ta coMaru3auii, sIK 1 HalHMWK4y SKICTh

B — crammaptusoBaHumii  perpeciiinmii  koedimient; IKHUTTA, AeMoHcTpyBasa rpyna KITTCP.
Tabauys 1

[emorpachiuHa Ta kniHiyHa xapakTepucTuka Bubipku 3a giarHoctuyHumu rpynamm (N = 200)

Iloka3sHuK, n (%) KIITCP (n=55) IITCP (n=23) Be3 aiarHosy (n=122)
Bix, M = SD 283+ 8.8 335+7,7 31,0+88
Bik, Mdn 26 34 30
CTATH
SKIHKH 44 (80,0) 18 (78.3) 89 (73,0)
YOJIOBIKH 11 (20,0) 5(21,7) 33 (27,0)
3AUHATICTD
HPaLIOIOTh 30 (54,5) 15 (65,2) 88 (72,1)
HaBYAIOThCS 12 (21,8) 2 (8,7) 6(4,9)
HE [PAIIIOIOTh 10 (18,2) 5(21,7) 18 (14,8)
JIOLJISIZ 32 JiThbMU 2 (3,6) 1(4,3) 10 (8,2)
IHBAJTITHICTH 1(1,8) 0(0) 00
CIMEVHUU CTAH
ONpyKeHi 22 (40,0) 14 (60,9) 58 (47,5)
HEONPYKEHi 27 (49,1) 7(30,4) 45 (36,9)
po3iyueHi 6(10,9) 2 (8,7) 18 (14,8)
BJIiBEIIb/BIOBA 0(0) 0(0) 1 (0,8)
OCBITA
cepenHs 23 (41,8) 5(21,7) 27 (22,1)
OakasiaBp 15 (27,3) 5(21,7) 32 (26,2)
crierianict 8 (14,5) 4(17,4) 22 (18,0)
MaricTp i Bue 9(16,4) 9(39,1) 41 (33,6)
ITQ saransia, M + SD 513+9,1 36,7 £ 6,7 246+ 12,9
ITQ IITCP, M + SD 25.6+53 21,5+40 103+63
ITQ I1CO, M + SD 25.7+53 152+42 143 +85
PHQ-15, M + SD 155+£53 11,0+4.3 10,5+4,6
CQLS, M = SD 35,1+ 16,6 475+168 48,0+ 16,4

IIpumitka. M = SD — cepenne + cranmaprHe BinxwieHHs; Mdn — meniana; [ICO — mopymenHs camoopranizarii. I'pymy «Ge3
niarHosy» 00’eqHaHO i3 cyOcuHApomanbHHMH Bumagkamu. Bik — H = 10,93, p = 0,004; 3aiiasaricte — TouHHii Tect Dimepa,
p = 0,028; crarb, ocBita, cimeitnuii ctan — p > 0,05; ITQ, PHQ-15, CQLS — yci p < 0,001.
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Ananiz  crpatu(ikOBaHOTO PO3MOJUTY  TSKKOCTI
comarnyHuX cumnTomiB 3a PHQ-15 (Tabnuus 2) mokasas,
o TSOKKUH piBeHb comarm3auii (PHQ-15 > 15) mamnm
58,2% oci6 y rpymi KIITCP — npubnusno BTpudi Oijiblie,
Hix y rpynax IITCP (17,4%) Ta 6e3 miarnody (21,3%).
Po3mozin piBHIB TSKKOCTI JIOCTOBIPHO BIPI3HSABCS MiX
rpynamiu (> = 31,34; p <0,001).

Po3monisi 3a piBHAMH SIKOCTi KUTTHA. AHam3
posmominy 3a piBHamMu CQLS (Tabmwus 3) BusBuB
YITKHA ~ TpamieHT: 31 3POCTaHHAM  SIKOCTI  JKHUTTS
MTOCITIZIOBHO 3HMXKYIOThCS piBHI comarm3anii (PHQ-15) Ta
TpaBmatiyHOi cumrtomMatuku (ITQ). Tpu uBepti Bubipku
(75,0%) wmamum BKpail HH3BKY SKICTb JKUTTS, IKOJCH
YYacHHK He JOCAT PIBHA «ITy’Ke BHCOKE».

Tabnuys 2
YacToTa TaxKOCTi comaTuyHux cumnTtomis 3a PHQ-15, ctpaTtudikoBaHa 3a giarHOCTUYHOK rpyno
Tsokkicts PHQ-15 KIITCP IITCP Be3 aiarHosy 3arajom
Minimanbuuii (0-4) 1(1,8) 2(8,7) 11 (9,0) 14 (7,0)
Jlerkuii (5-9) 7(12,7) 6 (26,1) 46 (37,7) 59 (29,5)
Tlomipnuii (10-14) 15 (27.,3) 11 (47,8) 39 (32,0) 65 (32,5)
Tsoxkuii (>15) 32(58.2) 4(17.4) 26 (21,3) 62 (31,0)
Pasom 55 (100) 23 (100) 122 (100) 200 (100)

IMpumitka. mani HaBemeHO gk n (%). ¥%(6) = 31,34; p < 0,001; V Kpamepa = 0,28. Uepe3 HasBHICTh OUiKyBaHHX 4acTOT MEHIIE 5
3aCTOCOBaHO Takoxk TouHHi Tect Dimepa-Opimena-Tonrona (p < 0,001).

Tabnuys 3
Po3nogin Bubipku 3a piBHaMU skocTi xuTTs (CQLS) i3 cepeaHimm 3HaveHHsaiMm PHQ-15 Ta ITQ
PiBeHb AKOCTi JKUTTA n % PHQ-15,M ITQ,M
Bkpaii Hu3bke (<56) 150 75,0 12,8 36,6
Husbke (57-66) 23 11,5 10,7 26,3
Cepenne (67-75) 19 9,5 8,1 232
Bricoxke (76-82) 8 4,0 8,9 16,5
Iyxe Bucoke (>83) 0 0,0 — —
Pazom 200 100 — —

[pumiTka. M — cepenHe 3HaYEHHS MMOKa3HUKA Y MEXaX PIBHA SAKOCTI XKUTTA. 31 3pOCTaHHAM SKOCTI )KUTTS 3HW)KYIOTHCS COMaTH3aLlis
(PHQ-15: 12,8 — 8,9) i TpaBmatnuna cumnromaruka (ITQ: 36,6 — 16,5).

Kopessiuiiinuii Ta perpeciiinmnii anaJis. Cuia 3B’ 513Ky
iHTEepIpeTyBasiach 3a Mexkamm Koena: rs > 0,10 — mamif,
> 0,30 — cepenniit, > 0,50 — Benukuii edexr. BusiBneHo

3 xiactepoM [1ICO rs = 0,405 (yci p < 0,001). SkicTs *uTTS
o0epHEHO TIOB’si3aHa 3 YCiMa TIMOKa3HUKAMH JHCTPECY,
HavcubHiIe — 3 kiiacrepoM [1CO (rs = -0,526) Ta aenpecieto

nocToBipHi mpsiMi kopersrii PHQ-15 3 mokazaukamu ITQ: i3 32 PHQ-9 (rs = -0,550). CrammapruzoBaHi Koe(iieHTH
3arajbHUM Oasiom 1s = 0,426, 3 xkmactepom IITCP rs = 0,377, mnpsimoi perpecii HaBeneno y TaOmurii 4.
Tabnuys 4
KoechiuieHTn npsmoi cTaHBapTU30BaHOI perpecii 3i cTaHgapTHUMKU NoMMNKaMu Ta piBHAMK 3HauywocTi (N = 200)
Ipami aconianii B SE p
ITQ — PHQ-15 0,460 0,063 < 0,001
ITQ ITCP — PHQ-15 0,408 0,065 < 0,001
ITQ IICO — PHQ-15 0,429 0,064 < 0,001
ITQ — CQLS -0,481 0,062 < 0,001
ITQ IITCP — CQLS -0,335 0,067 <0,001
ITQIICO — CQLS -0,541 0,060 <0,001
PHQ-15 — CQLS -0,345 0,067 < 0,001

Ipumitka.  — crangapru3oBanuii koediuient perpecii; SE — cranmaptaa nommnka; CQLS — mikana sikocti xutts Yabana; IICO —

MOPYIICHHS camoopranizanii. Yci 38’s3ku 3Hauyi (p < 0,001).

Jnst comarmzanii obunsa kiacrepu ITQ pobmsite
Omm3bkuii 3a BenmmumHOlO BHecok — IITCP (B = 0,408)
i [ICO B 0,429); pi3HHAIL MDK  BiJIOBIJHAMH
KOpeJISILisIMA ~ CTaTUCTHYHO He3Hauyma (tect Crirepa:
Z -0,51; p 0,607). [y SKOCTI JKUTTS KapTHHA
npotunexxHa: [ICO € CcyTTeBO CHIIBHIIIUM TPEAUKTOPOM
(B = -0,541), uix kmacrep IITCP (B = -0,335). MuoXH1HHA
JiHIMHA perpecis comaruzauii (IPEAUKTOPU — HAsBHICTH
KIITCP, naseuicte IITCP, Bik, crare) mosicaioe 27,3%
qucriepcii  (ckopuroBanuii R* = 0,258):

HE3aJIC)KHUM
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MPEAUKTOPOM  BusiBiiacs Jamie HasBHicTh  KIITCP
(B = 4,29; SE = 0,74; p < 0,001), Tomi SK i30JbOBAHUI
[ITCP Buecky e maB (B = 0,52; p = 0,609); Mmonoammii Bik
(B=-0,13; p<0,001) Ta xino4a crars (B =-2,60; p < 0,001)
TaKOXK ACOIIIFOBAIUCS 3 BUIIIM PiBHEM COMATH3AIIII.

AUCKYCIA

Sherin & Nemeroff (2011) [19] ommcamn Tpu
KITFOYOB1 O10JIOTiUHI MEXaHi3MH COMAaTH3allii: BEreTaTHBHY
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JIMCPETYIIALII0 (XPOHIYHA aKTHBALlisl CUMIIATHYHOI HEPBOBOT
CHCTEMH 3HIKYe TIOpIT IHTepolemIii, 0e3nocepeIHbO
migsumgyroun  PHQ-15), anmoctatndyHy HaBaHTaXCHICTbH
(KyMyJSITUBHMH  BIUIMB  XPOHIYHOTO CTpPECy CIIPUYHHSE
MYJIBTUCHCTEMHI COMATHYHI TIOPYIICHHS) Ta AWUCQYHKIIIO
I'TH-oci (4epryBaHHs TinepakTHBALi Ta TilMOKOPTU30II3MY
NPHU3BOOMTE JO XPOHIYHOTO 3allajieHHs W 3HIKEHOIO
6omboBOro mopory). OTpuMani Hamu JaaHi (rs 0,426;
p < 0,001; KITTCP+ npotu KIITCP- 3a PHQ-15: U = 6024;
p <0,001; r=0,51) y3romKyroTbcs 3 IUMH MEXaHI3MaMH.

I3onpoBanmii [ITCP y Hamriii BuOipIi He BiApi3HABCS
Big rpynu 6e3 nmiarHosy 3a PHQ-15 (11,00 mpotu 10,54;
U = 1514; p = 0,549), Tomi sk KIITCP — 3 Bemukum
epexrom (r = 0,51). Toscuennst — y cneuudini [1CO-

KOMIIOHEHTY: a()eKTHBHa JUCPETYILLis 3ade3nedye
MOCTIHHY CHUMIIATHYHY AaKTHBAIilO, II0 COMAaTHYHO
MPOSBISETECSA  CEpUEOMTTSIM,  33AMIIKOI0,  OONsIMHU

y Tpymsax — tunoBumu myHkramu PHQ-15 (BimmosimHa
cybmkana nmokasana rs = 0,335; p < 0,001), a HeratuBHe
CaMOCTIDHHHSTTSI HiATpUMYy€E KaracTpodi3aliio TiJIECHUX
BITYYTTIB 1 3HIKY€ TOPIr COMaTUYHOI CKapTy — MEXaHi3M,
onucaHwuii y mojeni Barsky [20].

OxpeMO cniJi BII3HAYUTH POJb SIKOCTI IKHUTTA.
Knacrep IICO BusBMB cuibHIIIMI OOEpHEHHH 3B’SI30K
i3 CQLS (rs = -0,526), mix knactep I[ITCP (rs = -0,319),
a ocobu 3 KIITCP manu 10cTOBIpHO HMXKYY SIKICTB XKUTTS
mopiBHSHO 3 pemroro BuHOipku (35,07 mporu 47,95;
U = 2388; p <0,001; r = 0,40). Lle minkpecitoe, Mo came
MTOPYIICHHS caMOopraHizailii, a He cummnroMu siapa [ITCP,
BU3HAYAIOTh SIK IMiABUIICHY COMATH3ALlII0, TaK 1 3HUKEHHS
Cy0’€KTUBHOI SIKOCTI KHUTTSL.

BUCHOBKH

HasBrictb KOMIUIEKCHOTO MOCTTPaBMAaTHYHOTO
CTPECOBOTO  pO3Jaly acoliliioBaHa 3i 3HAYHO BHIIUM
piBEeM comarmsarii 3a PHQ-15 (15,49 mporu 10,61 Gana;
U = 6024; p < 0,001; r = 0,51), 1110 BiAMOBIIAE BEIUKOMY
po3mipy edekry. BusBICHO ITOCTOBIpHI TpsMi KOpPEISIIil
CoMarm3allii 3 TOKa3HUKAMH TPaBMAaTHYHOI CHMITTOMATHKH
(rs = 0,377-0,426; yci p < 0,001), mHadicuipHIIN — i3
CyOIlIKajaMH BiTIyTTA 3arpo3u Ta aeKTUBHOI JUCPETYIIALIIL.
Kommexcumnii [ITCP € HezaneXHMM TPEIUKTOPOM PiBHS
comarnuaux cummTomiB (B = 4,29; p < 0,001) micnsa
KOHTPOITIO 32 BIKOM 1 crarTio, Todi sk i3ompoBanuii [1TCP
BIPOTITHOTO HE3aJIeKHOro BIUIMBY He 4mHUTH (B = 0,52;
p = 0,609). Skicts xwuTTs mamieHTiB i3 kommuiekcHIM [TTCP
JIOCTOBIPHO HWJKYa, HDK y peruTy BuOipku (35,07 nporu 47,95
6ama; U = 2388; p < 0,001; r = 0,40), i cribHiIIe TOB’s13aHA
3 KJIacTepoM TMOpPYIIeHb camoopraHizamii (rs -0,526),
HbK 13 BiuacHe cummromamu [ITCP (s = -0,319), mo
TITBEPIDKYE HOTO TIPOBIAHY POITH 1 OOTPYHTOBYE JOUUIBHICT
LIJIECTIPSIMOBAHOTO ~ CKPUHIHIY ~ COMAaTMYHUX  CHMIITOMIB
Y TAII€HTIB i3 KOMIUIEKCHOO TICUXIYHOIO TPABMOIO.

Ilepcnexkmugu noodanvuwux Oocnioycens. OTpuMaHi
pE3YAbTaTH  3yMOBIIOIOTh  HEOOXIJHICTH MPOCHEKTUBHHUX
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JOCII/DKEHb ~ NPUYMHHO-HACTIZAKOBUX  3B’SI3KIB MK
xommiekcauMm  IITCP  Ta  coMarusaii€to, BHBYEHHS
BINMOBIHAX  HEHpOOIONOriYHMX MEXaHi3MiB, a TaKOX

PO3pOOKH Ta OLIHKK €(heKTUBHOCTI COMAaTHYHO-OPIEHTOBAHUX
IHTEPBEHLIH ITPY KOMILIEKCHIH IICUXIYHIH TpaBMi.

AOTPUMAHHA ETUMHUX HOPM

JocimkeH s TPOBOIIIIOCH BiIMOBITHO 10 IPHUHIIUITIB
lenbciacekoi gexmaparii WMA (1964, meperian 2013).
[IpoTokon 3aTBepHKEHNIT KOMICI€I0 3 010€THIHOI eKCIIePTH3H
Ta eTHUKH HAayKOBHX JOCHiDKeHp Tpu HarioHadsHOMY
MemmaaOMy yHiBepcutetri imeHi O. O. Boromonsisa (Big
26.05.2025 p.). Bin koXxHOTO yYacHHKa OTPHMAHO ITHCEMOBY
iHpopmoBaHy 3rofy. AHOHIMHICTE Ta KOH(QIICHIIHHICTD
MEPCOHAIBLHUX JAHUX FApaHTOBAHI.

Ilepeunni  oani ma mamepianu. IlepBuHHI
JlaHl, OTpUMaHI Ta TMpPOaHaTi30BaHi B MeEXaX LbOIO
JOCII/DKEHHS, JIOCTYIHI 3a OOIDYHTOBaHMUM 3aITUTOM.
JlaHi He € 3arajlbHOJOCTYITHUMH 3 OISy HA HEOOXiJHICTh
JOTPUMAHHs KOH(IICHIIAHOCTI MEPCOHAIBHUX JAaHHUX
YYaCHHKIB, IPOTE 3HEOCOOIEHUH HA0Ip JaHUX Moxe OyTH
HaJIaHUI JUTs IePEBIPKH PE3YJIBTATIB 32 YMOBH JOTPUMAaHHS
BI/IMIOBIIHMX €THYHHX Ta IIPABOBUX BUMOT.

Oobmexncenna Oocnioxycenna. llonepeunuil au3aiiH
HE JI03BOJISIE BCTAHOBUTH NPHYMHHO-HACIIIKOBUH 3B’S30K;
HEOOXiTHI TIPOCTICKTHBHI a00 IHTEPBEHINIHHI JOCTIPKCHHSI.
CamossitHa metononoris: PHQ-15 BuMiproe cy0’exTuBHe
CIIPUHAHATTS CHMIITOMIB, a HE OO0’ €KTUBHHH COMAaTUYHUMA
craryc, SKuil He3aJleXXHO He BepudikoBaHo. OIHOPIIHICTE
BUOIpKM (OAMH KIIHIYHMH MalIaHYMK) Ta IepeBaKaHHS
xiHOK (3:1) o0OMexyroTh Yy3aranbHeHHs. JliarHOCTHKa
3aiiicHIoBanack 3a anroputMoM [TQ 6e3 cTpykTypoBaHOTrO
kiiHigHOrO iHTepB 10 (CAPS-5 abo CIDI).

Bukopucmanna  wmyunozo inmenexkmy. Ilin
Yac TIATOTOBKM i€l CTaTTi aBTOPH BHUKOPHCTOBYBAIH
IHCTpyMEHTH IITYYHOTO IHTEIEKTY [UIi TMOWIyKy H
YIOPSIIKYBAHHSI JIITepaTypHUX JDKepel. Yci pesynsratd Oy
TIepeBipeHi Ta KPUTHYHO OIIHeHI aBTOpaMH. ABTOPH HECYTh
TIOBHY BiATIOBITaIBHICTE 32 3MICT, TOYHICTD, JOCTOBIPHICTH Ta
IHTepIIpeTanio BCiX HaBeIeHNX y CTaTTi JAHWX 1 BICHOBKIB.
I Tyynwif iHTENIEKT HE BUKOPHCTOBYBABCS [UTS CTATHCTUIHOTO
aHAJI3y aHUX, PENaryBaHHSA Ta BIOCKOHAJICHHS TEKCTy abo
(hopMyITIOBaHHS HayKOBUX BHCHOBKIB.

®IHAHCYBAHHSA TA KOH®JIIKT IHTEPECIB

JocmimkeHHss  npoBeieHO  0e3  30BHIIIHBOTO
¢iHaHCYBaHHS. ABTOPH 3asBISIIOTH MPO BIJCYTHICTB
KOHQJIIKTY iHTEpECIB.

BHECOK ABTOPIB
Yaban O. CAEF

JIucsauuit O. M.B-GP
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Abstract

THE RELATIONSHIP BETWEEN COMPLEX POST-TRAUMATIC STRESS DISORDER AND SOMATIC SYMPTOMS
BASED ON PHQ-15 AND ITQ DATA
Oleg S. Chaban', Oleksandr M. Lysianyi'?

'Bogomolets National Medical University, Kyiv, Ukraine
Kyiv Clinical Hospital of Railway Transport No. 1, Kyiv, Ukraine

Aim. To determine the nature of the relationship between complex post-traumatic stress disorder (CPTSD) and the
severity of somatic symptoms in an outpatient sample, and to assess the contribution of individual CPTSD symptom
clusters to the level of somatization and quality of life.

Materials and methods. A cross-sectional questionnaire-based study of 200 outpatients of a psychiatric service
was conducted (aged 18 to 58 years; 75.5% women). The International Trauma Questionnaire (ITQ) was used to
diagnose PTSD and CPTSD according to ICD-11 criteria, the Patient Health Questionnaire (PHQ-15) was used to assess
somatization, and the Chaban Quality of Life Scale (CQLS) was used to assess subjective quality of life. Non-parametric
statistical methods (Mann-Whitney and Kruskal-Wallis tests, Spearman’s rank correlation), the Fisher-Freeman-
Halton exact test, and multiple linear regression were applied; the significance level was set at 0.05.

Results. CPTSD criteria were met by 55 individuals (27.5%), PTSD criteria by 23 (11.5%), and the remaining 122
formed the no-diagnosis group. The level of somatization was significantly higher in the CPTSD group than in the
remainder of the sample (15.49 versus 10.61 points; p < 0.001; effect size r = 0.51). A severe level of somatization
was found in 58.2% of individuals with CPTSD, compared with 17.4% of those with PTSD and 21.3% of those without
a diagnosis. Significant positive correlations were found between PHQ-15 and ITQ scores (rs = 0.38-0.43; p < 0.001).
According to the regression analysis, CPTSD was an independent predictor of somatization (8 = 4.29; p < 0.001),
whereas isolated PTSD had no significant effect (p = 0.609). Quality of life was lowest in the CPTSD group and was
more strongly associated with the disturbances in self-organization (DSO) cluster (rs = -0.53) than with PTSD
symptoms (rs = -0.32).

Conclusions. Complex PTSD, unlike isolated PTSD, is associated with substantially higher levels of somatization and
lower quality of life. The disturbances in self-organization cluster plays a leading role in this relationship, justifying
targeted screening for somatic symptoms in patients with complex psychological trauma.

Keywords: complex post-traumatic stress disorder, somatization, quality of life, psychological trauma, affective
dysregulation, primary health care
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B3AEMO3B’A30K NCUXOEMOLIMHOIrO HABAHTAXEHHS BIMHU i
3 NEPUHATANIbBHUMU TA HEOHATAIIBHUMWU NOKA3HUKAMWU B YKPAIHI

OneHa E. Konowmiivyk, Ceitnana |. Kanawyexko

HaujoHanbHuit MeguyHuia yHiBepeuTeT imeHi O. O. Boromonbus, M. Kuis, Ykpaita

Pe3rome

Beryn. BiliHa € 6araTopiBHEBOIO JeTEPMiHAHTOI PENpPOAYKTUBHOIO 3J0pPOB’s, 0 BIJIMBAE HA Iepeoir
BariTHOCTi 4Yepe3 0e3MEKOBi, COLiaJbHO-eKOHOMIiYHi, OpraHizaliliHi Ta ICHUXOEMOIiMHI MexaHi3MH.
HoBu3Ha fociiaxeHHs NoJfArae y NOpiBHAHHI KOrOpT KiHOK, fAKi HapopxyBaau Ao 14.04.2014, y nepion,
ATO/00C Ta micisi mo4aTKy MOBHOMAcUITA6HOrO BTOPrHEHHS pd, i3 BUKOPUCTAHHSM iHTErpajbHOrO
6aJia MCUX0EMOI[iIHHOT0 HaBaHTAXKEHHS.

MeTa. O1jiHMTH acoLjallilo MK IICUX0EMOLIIHHUM HaBaHTa)KeHHAM, [IOB’A3aHUM i3 BiliHOIO, Ta KJIIHIYHUMHU
MOKa3HMWKaMHU BariTHOCTI, I0JIOTIB, MiC/IAN0JI0rOBOTO NepioAy i1 HEOHATaJIbHOTO CTaHY.

Marepiaiu Ta MeToAu. [[poBesieHO ToNepeyHe aHKeTHe AocaiKeHHs. [lepBUHHO onmuTaHo 1274 iHKY;
¢diHasbHa BUGIpKa IMic/sl OYMINEHHS JaHUX cTaHoBWJa 1183 pecnoHzeHTKU. CTpaTUdiKallilo BUKOHAaHO
3a mepiofoM MoJioriB. AHKeTy MNOIIMPIOBaJM 4yepe3 BiAKPUTI KaHa/au, coliiajJbHi Mepexi Ta 3akJaAu
OXOPOHH 3/I0pPOB’S, 1[0 HaAIOTh NEepUHATANbHI MeAUYHI MOCAYyTr. [HTerpaibHUi 6as MCUX0EMOL[iHHOTrO
HaBaHTaXeHHSI CTaHOBUB 0-24 6asik; BepxHid KBapTWIb — 215 6auiB. /[l KaTeropialbHUX acolfiamii
3actocoBaHo kpuTepii p < 0,001 ta V Kpamepa = 0,10; g1 mopiBHAAHHA TPbOX TPyl - KpUTepii
Kpackena-Yosnica.

Pe3ynbraTH. /0o KOHTpOJIbHOI Ipynu yBikumuwia 261 xiHka, fo koropTu 1-478, mo koropTu 2-444.
HaiiBuiiuii piBeHb NCMX0€MOLIIHHOT0 HaBaHTaXXEHHS BCTAHOBJIEHO y KOTOPTIi 2: MeJiaHa iHTerpajbHOI0
6ana cradHoBusia 11 [7-15] mpotu 9 [5-13] y koHTpoJsbHIN rpyni Ta 9 [6-13] y koropti 1; H = 31,43;
p < 0,001; €2 = 0,025. YacTka kiHOK i3 6asoM 215 6ysa HaKbiibIIOKW ¥ Koropti 2-27,5%. BigkiagaHHA
Bi3UTY [0 JiKaps TakKoX Oysio HaldactimuM y koropti 2-40,3% npotu 6,5% y KOHTPOJIBHINA Trpymi Ta
5,4% y koropti 1; ¥*> = 216,64; p < 0,001; V Kpamepa = 0,428. Bucokuli iHTerpajbHUI 6as1 acouiroBaBcs
3 HECNPUATIMBUM KJiHIYHUM mpodiseM BariTHOCTI Ta ripmum pisHYHUM CTaHOM IMic/asA moJioriB. Jluis
NIOKa3HUKIB M0JIOTIB i HeOHATa/JbHUX MOKAa3HUKIB 3HAYYILUX acolliallil He MiJTBEPAKEHO.

BucHoBkM. [licnsi mno4yaTKy NHOBHOMAcIITaGHOrO BTOPrHeHHs1 pd KiHKM Maiu BHIIUA piBeHb
IICUX0EeMOLITHOTO HaBaHTAXXEHHS MWiZ, Yac BariTHoOcTi. Bucokuii 6as OyB 3HAYylmMM MapKepoM
HECNPUSAT/IMBOr0 Nepebiry BariTHOCTI, moOpyuleHHs 6e3MepepBHOCTI [JOCTymy /[0 IepHHATaJbHUX
MEeJJUYHUX MOCAyr i ripmoro ¢i3uyHOro craHy mic/is MOJIOriB 3a CaMOOLiHKOI. Pe3ynbraTu ciij
IHTepIpeTyBaTU K CTATUCTUYHI acoLiaLii.

Kamwuoei cnoea: penpoayKTUBHE 3J0pPOB’A, BariTHiCTb, BOEHHHI CTpec, NCUXO0EMOLilHe
HaBaHTa)XeHH#, AOCTyN [0 MeAUYHUX MOCAYI, Nmepedir BariTHOCTI, micaAmoJioroBuil mnepiog,
HeOHATaJIbHi NIOKa3HMKH, YKpaiHa

BCTYN

BiitHa €  0araTtopiBHEBOIO  EKCTPEMaJbHOIO
JETEPMIHAHTOK TPOMAJCHKOTO 3J0POB’s, IO HETaTHBHO
BIUIMBA€E HA BC1 PiBHI )KUTTS JIIOAWHU, 301IBIITY€E OC3MEKOBI
PHU3UKH, CIPUYUHSAE BHMYLICHE IEPEMIIICHHS, 3MiHY
COLIATFHO-EKOHOMIYHUX YMOB, IOTiPIICHHS CTa0LIBHOCTI
NOOYTOBUX YMOB, 3HHXKY€E TOCTYIHICTh MEIMYHUX TTOCITYT
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i dopmye TpuBane mncuxoemoliiine HaBaHTakeHHs. [lin
Yac BOEH 30BHINIHI HETaTUBHI YWHHHUKH CHIBICHYIOTH
1 [iloTh  OJHOYacHO, (OopMyrOUYH OaraTopiBHEBUI
KyMyJISTUBHMI BIUIUB Ha 3[0pOB’S HaceneHHs [1].

Brmme  BiffHM Ha  penpoayKTHBHE  3I0pPOB’S
bopmyeTbes BHACJTIJIOK B3aeEMOJIT YUCJICHHUX
CTPYKTYypHUX, COLIaJhbHAX Ta TOBEHAIHKOBHUX ICTEPMIHAHT,
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TOMY HE MOXE po3misiiarucst izonaboBaHo [2]. BaritHi
JKIHKM € OCOONMBO Bpa3jMBOI TPYMOI0, OCKIIBKU
mepebir BariTHOCTI BH3HAYAETHCS HE JIMIIE KIIHIYHUMHU
MOKa3HUKAMH, a 1 JOCTYIOM JI0 MEIUYHHUX TOCIYT,
YMOBaMH  JKHTTA, pIBHEM HEOE3NEKHW, HasBHICTIO
MiATPUMKH Ta PIiBHEM MCHUXOEMOIIMHOTO HABAHTAXKECHHS,
BUKIIUKaHUM BifiHOIO [3].

IIcuxoemoriliHe HaBaHTAXXEHHsS BIMHH IOLIBHO
po3mILAaTH SK YacTHHY LIMPIIOi MEJUKO-COIiaJbHOT
eKCIIO3MLIil, 10 BIUIMBaE Ha mepebir BariTHOCTI,
JOCTYIHICTh TNEPHUHATAIBHUX MEIUYHMX IOCIYT 1 CTaH
HOBOHApO/DKEHNX. Tsarap crpecy BiitHH (opMyeThCs Iif
BIUIUBOM O€3I10CEPENHbOI 3arpO3H JKHUTTIO, TOBITPSIHUX
TPUBOT, OOCTPLNTIB, BUMYIIEHOTO NEPEMIIIEHHS, BTpaTH
BIJUYTTS KOHTPOJIIO, HEBM3HAYEHOCTi, IMOTIpPIICHHS
NOOYTOBUX YMOB, 3HID)KCHHS COI[albHOI IMIATPUMKH Ta
YCKIIaHEHHSI JOCTYILy 10 MEOUYHUX MOCIYT.

HaykoBa mpoOsiema moysirae HE JIMIIEC B OINHII
BILUTUBY JOCBiAy HeOE3MeKHn Ha PEenpoayKTHBHE 37I0POB’S,
a W HEemoCTaTHHOMY pO3YMiHHI MeXaHi3MiB, depe3 sKi
JOCBiJl BiffHM BIUIMBAa€ Ha Iepedir BariTHOCTI, ITOJIOTH,
ICIISIIIONIOTOBUH  MIepiof Ta HEOHATalbHI ITOKA3HUKH.
Biiina pocii npotu YkpaiHu Mae TpUBaJIHi, perioHaIbHO
HEOJTHOPIJTHUIN XapakTep 1 CYNPOBOMKYETHCS HE JIMIIIE
TICUXOEMOIIIMHOI0 TPaBMAaTH3AIli€l0 HACEJNeHHA, a W
MTOPYIICHHSAM MAapIIPYTiB OTPUMaHHSI MEAWYHHUX ITOCIHYT,
TTOIITKOKCHHSIM iHQPACTPYKTYpH, TIepEeMIIICHHSIM
HACEJICHHS Ta 3MIHOI HaBaHTakeHHsS Ha 303.

[Torpy HasBHICTH BENHKOI KUIBKOCTI PETPOCIICKTUBHHX
JOCTI/DKEHb ~ BIUIMBY ~ 30pOMHMX  KOH(QUIIKTIB ~ Ha
PETPOIYKTUBHE 3[0POB’sl, MEPEBAXKHO BOHM JOCIIIKYIOTh
BIUIMB BiifHM Ta KOH(UIKTIB B KpaiHax Adpuku 3 BKpal
HHM3bKMM OXOIUICHHSIM MEIMYHHMH TOCIyraMH Ha MOMEHT
MOYaTKy KOH(ITIKTY; BUCHOBKH TaKWX JOCTIHKEHb HE MOYKHA
BBA)KaTH LIJIKOM PEJICBAaHTHUMH [UIS YKpaiHH, OCKUIBKH
nonpy BiiHy B YKpaiHi [Iif0Th (YHKIIOHYIOWa CcHCTEMa
OXOPOHM 3/I0POB’sl, KOHTPAKTYBaHHS MEIMYHUX IOCIYT
yepe3 HC3Y Ta TpupiBHEBa IlepUHATAIbHA MEpexKa.

Y  jmochmijpkeHHI  BHKOPHCTaHO  IHTETpajbHi
IHAMKATOPH, IO TOEJHYIOTh JaHi MIOAO0 IepeaYacHUX
HOJIOTiB, HU3bKOI MacH Tijla JUTHHHM NpPU HAPOIDKEHHI,
OWIHKK 3a mmKamor Amrap, rocmitamzamii y BAIT
Ta ToTpeOM B peaHIMalifHUX 3axomax. [HIUKaTopu
BiIOOpaXKaroTb ~ HE  JIMIIC OIOJIOTIYHI  HACIIOKH
NICUXOEMOLIIHHOTO ~ CTpecy, a 1 JIOCTYIHICTh Ta
0e3MepepBHICTh MEAWYHHUX MOCHYr. Y  TOCIIiKSHHI
Arbuzova et al. 2025 poky 3ahikCOBaHO 3HHKECHHS
MacHl Tijla HOBOHAPOMIKEHHUX TICNI MTOBHOMACIITaOHOTO
BTOPTHEHHSA, IO HANpsAMYy MIATPUMYE IOLUTBHICTH
aHANI3y YKPAlHCHKHX JAHUX, @ HE TUIBKH EKCTParoJsLil
BHCHOBKIB I10 iHITMX KpaiHaX B cTaii BiftHu [4].

BoxHouac nOBeneHO, IO HE3aJIKHO Bill BIUIHBY
BOEHHHMX [ XpOHIYHMHA CTpec miJg dYac BariTHOCTI
CTaTHCTUYHO  3HAYYIIO IIJBHUIIYE pPHU3UK  HU3BKOI
Macu Tina quTUHMA npu HapomkenHi: OR = 1,50 [5],
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aHTEHATaJIbHA TPUBOXKHICTH aCOIIOBaHA 3 IMiBUIIICHUMHU
nraHcamMu nepemadacHux mosorie: pooled OR = 1,54;
95% CI: 1,39-1,70 [6], a TpuBOXHICTD MaTepi MmiJ Yac
BariTHOCTI IIABHINY€ pPH3UK MEPEeAYaCHUX IOJOTIB
y 1,49 paszu: aOR = 1,49; 95% CI: 1,33-1,66; p < 0,001;
PH3HK HU3bKOI MacH Tija IpH Hapo/LKeHHI — y 1,55 pasu:
aOR =1,55; 95% CI: 1,26-1,91; p < 0,001 [7].

HoBu3Ha 1pOro MOCIIHKEHHS TIONSTAE y MO€AHAHHI
TPHOX AHAJITUYHUX KOMIIOHEHTIB: TOPIBHSIHHS IEPiOAiB
no 2014 poky, ATO/OOC Ta noBHOMAcCIITAOHOI BIHHH;
BUKOPHCTAHHS 1HTErpaJlbHOTO 0aly ICHXOEMOIIHOTO
HABaHTAKEHHSI  SK  PO3PAaXyHKOBOTO  IHIHMKaTropa
BOEHHOI MEIUKO-COLIabHOI EKCIIO3MLIT; OIHOYaCHOTO
aHaJi3y IIOKa3HMKIB Iepediry BariTHOCTI, JOCTYyIy [0
MepUHATAIbHAX MEAWYHUX MOCIYT, HiCISIIOIOr0BOrO
CTaHy JKIHKM Ta HEOHATAIbHHX HACTIAKIB. Takuil miaxin
O3BOJISIE OILIHUTHA HE JIHIIE BIIMIHHOCTI ITOKa3HHUKIB
PETPOIYKTUBHOTO 3I0pOB’ st MiX ICTOpHIHUMUA
mepiomaMu BifHM, a 1 sKi caMe IIepHHATalbHI Ta
HEOHaTaJlbHI HACIIIKA aCOLIIOIOTHCS 3 BHCOKHUM piBHEM
TICUXOEMOLIIHHOTO HABaHTa)KEHHSI.

[HTerpanpHUit 0a MCHXOEMOIIITHOTO HAaBAaHTAXKCHHS
€ PO3PaxXyHKOBUM IOKa3HUKOM, C(HOPMOBAHHM IUIIXOM
MiJICYMOBYBaHHSI 3Ha4€Hb OKPEMHX IICHXOEMOIIHHUX
MposiBiB. PecroHAeHTKH HEe BH3HAYaIM I TMOKa3HUK
CaMOCTIifHO; BOHM BiIOBiJaJIdi Ha OKPEeMi 3alUTaHHA
aHKEeTH, IICIA YOro OTpUMaHi  BIAMOBimI  Oyim
MEPEKOAOBaHI U IONANBIIONO CTATHCTHYHOIO aHAI3Y.
JUis  OIIHKK TICHXOEMOIIIMHOTO CTaHy TaKoK Oyiio
BpPaxOBaHO BIUTUB 30BHIIIHHOTO CEPEIOBHUINA, OCKIIBKU
B npudpOHTOBHX 00JacTAX Ta Ha JCOKYIIOBAHHX
TEPUTOPISIX piBeHb HeOe3mekn Habararo BHIIHK, IO
CTBOPIOE JOIAaTKOBE HABAHTAXKCHHSL.

[IpomioHy€TBCS TPUITYCTUTH, IO IICHXOEMOIIiifHEe
HaBaHTaKCHHS BIHHU € HE ()OHOBOIO XapAKTEPHUCTHKOIO,

a TOTCHIIHHAM  MEIUKO-COIlIAIbHUM  MPETUKTOPOM
MIEPUHATATIBHHUX 1 HEOHATAJLHUX HACIIJIKIB.
META
OwiHuTyd  acomjamiro  MDK  IICHXOEMOIIHHUM

HaBaHTaXXCHHSIM, IOB’SI3aHUM 13 BIHHOIO, Ta KIIHIYHHUMH
MTOKa3HUKAMU nepe0iry BariTHOCTI, TIOJIOTIB,
MICISATIONIOTOBOTO  MEpioJly H  HEOHATaJbHOIO CTaHy
Yy TPBOX KOTOPT JKiHOK, SIKi Hapomkysamu ao 14.04.2014
(rpyna xouTpom), y mepion ATO/OOC (xoropra 1) Ta
ICNsl TOYaTKy MOBHOMACIITaOHOrO BTOPTHEHHS Do
(koropTa 2), a TaKOXK BCTAHOBHTH, 5IKi 3 JTOCIIIKYyBaHUX
MepUHATATIBHUX i HEOHATAJIbHUX NIOKa3HHKIB
HaKOIIBIIOI MIPOI0 acCOIIOIOTHCS 3 BHCOKHM piBHEM
NICHXOEMOLIITHOI0 HABaHTaXKEHH.

MATEPIANIA TA METOAN

JlocnmiKeHHsST BHMKOHAHO SIK IONEPEYHE AHKCTHE
nociipkenns. [lepBuHHO ommTaHo 1274 SKIHKH; MiC/s
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OYHMIIEHHs, aAeayOnikauii Ta 3acTOCyBaHHS KpHUTEpiiB
BKJIFOUCHHSI/BUKJIIOUEeHHsT (DiHaJbHA aHaiTH4HA BHOIpKa
cranoBwia 1183 >kiHKM, Ha JaHUX SIKUX IPOBEACHO
OCTaTOYHUI1 aHaIi3.

AHKeTy TOIMPIOBATN Yepe3 BiIKpUTi iH(opMaIiiHi
KaHAJIM, COL[iabHI Mepexi Ta 3aKiagd OXOPOHH 3I0POB’S,
10 HAaJAl0Th aKyIIEPCHKO-TIHEKOIIOTIUHI MEINYHI MTOCTYTH.
3aydeHHs PECHOHJICHTOK MaJlo BiIKpUTHI NOOPOBIIBHUN
xapakrep. CremianbHUX O0OMEXYBaJIbHMX BHMOI IO
PECIIOHICHTOK, KPIM BiIOBITHOCTI KPUTEPiSIM BKITFOYCHHS,
HE BCTaHOBIIOBAIM; 10 (hiHAMBHOI aHANITHIHOI BHOIPKU
BKITIOYCHO BCIX OKIHOK, SKi TIOBHICTIO 3allOBHUIIU
00OB’SI3KOBI OJIOKM aHKETH, Hajand iH(OpPMAIIO TIpo
Iepiof TOJIOTIB, Miclle IIOJOTiB, Mepedir BariTHOCTI,
JOCTYIl 10 MEOWYHHX TMOCIYL, INCHXOSMOLIHHUHA CTaH
1 MiCIIATIONOTOBI 200 HEOHATAJbHI IIOKa3HUKH.

Jo aHamily BKIIOYEHO aHKETH JKIHOK, SKi Hagaid
iH(hOpMAIIiFO PO MEPIOA IOIOTIB 1 KIIOYOBI MOKA3HUKH
mepebiry BariTHOCTi, JOCTYNy A0 MEAWYHHX MOCIYT
Ta [CHMXOEMOLIHHOr0 CTaHy Ta Hapo[KyBajlH Ha
MiIKOHTPOJIBHUX  YKpaiHi  TepuTopisx. 3a MiciueMm
moJyioriB (hiHampbHA BHOIpKA OXOILIIOBaja PECHOHIECHTOK
i3 M. Kuema, 24 obOmacreii Vkpaimm Ta AP Kpum.
PerionanpHe OXOIUICHHS HE CIiJ IHTEPHPETYBaTH SIK
penpe3eHTaTiBHEe Uil  KOXKHOTO  aJMiHICTPaTUBHOTO
perioHy, ockinibku BuOipka QopMmyBanmacs —IUIIXOM
BIIKPUTOTO TOOPOBLTBHOTO 3alydeHHS PECIOHICHTOK,
a He 32 TEPUTOPIAUTBHO CTpaTH(iKOBAHUM AU3ANHOM.

3anuTaHHS aHKETH (OPMYBAIUCST 3 YpaxyBaHHSIM
MDXKHAPOJHO 3aCTOCOBYBAHUX IHCTPYMEHTIB CaMOOIIIHKU
Ta emigemionoriyaoro 36opy manux: PSS [8], PHQ-9 [9],

GAD-7 [10], EnunOyp3pkoi mIKajdM MiCIAIIOIOTOBOT
nenpecii  [11], crammapry  MeAMYHOI  JOMOMOTH
«HopmanbHa  BariTHICTB», 3aTBEPKEHOTO  HaKa3oM

MO3 VYkpainu Big 09.08.2022 No 1437 [12], Maternal
WOICE Tool — postnatal care [13], PRAMS Phase
9 [14], wxamu Amrap [15], HacraHOB 3 peaHimarii
HOBOHapopkeHnx [16,17] Ta KpuTepiiB HeOHATaILHOTO
norsimy National Health Service Scotland [18]. 1li
JpKepella BUKOPHCTOBYBAJIMCS SIK METOIOJIOTIYHA OCHOBA
Uit GopMyBaHHS 3MIHHMX, a HE SK IIOBHI KJIIHIYHI
NIarHOCTUYHI IIKAJIH.

Brokn, moB’s3aHi 3 Oe3MEKOBUMH YMOBaMH BilfHH,
HE 3aCTOCOBYBAJIUCS OO XIHOK, SIKIi HAapOMKYyBalH O
14.04.2014.

[lepBUHHUMKM  KIIHIYHUMH  TIOKa3HHKAMH IS
aHajizy Oy/nM MOKa3HMKH IMepediry BariTHOCTI, MOJIOTiB,
IMICIISAMOIOTOBOTO  MEPIoAy Ta HEOHATAJIBHOTO CTaHY,
SKi TICISA CTAaTUCTHYHOI OOpPOOKH IPOAEMOHCTPYBAIU
BUCOKHI PIBEHb CTATUCTUYHOI 3HAYYLIOCTI Ta JOCTaTHIO
CHITY acoriariii.

Jo iHTeprperalii BKIIOUEHO JIUIIE Pe3yabTaTH, M0
BIJINIOBiJaJIM 3a3/1aJICTilb BUSHAYCHUM KPUTEPiIM BHCOKOT
CTaTHCTUYHOI JOKa30BOCTI.
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JocnimkeHns BHUKOHAHO oe3 MEIHYHOTO
BTpydYaHHs, ©0e3 paHmomisamii, 0e3 3acTOCyBaHHSI
JIKapchKUX 3aco0iB abo MeIUYHMX TEXHOJOTril Ta 0e3
BIUIMBY Ha MapuIpyT OTPHUMaHHS MEJUYHHUX MOCIYT
pecrionfienTKkaMu. IlepcoHanbHi ineHTH]IKAiiHI aHi
PECIIOHJICHTOK HE 30Mpajucsi 1 HE BHUKOPHUCTOBYBAJIHCS.
VYuacth B aHKeTyBaHHiI Oyna JoOpoBiibHOW0. Okpeme
CXBQJIEHHSI KOMICII 3 NUTaHb OI0ETHKM HE OTPUMYBAJIH,
OCKUIBKM  JOCJTIJDKEHHST ~ Majo  HeiHTepBeHLiHHHUN
AQHKETHUH XapakTep 1 IPYHTYBaJOCsS Ha aHOHIMHHUX
CaMOOLIHIOBAJIBHUX BIAMOBISIX PECIIOHICHTOK.

®dopMyBaHHS IHTETPAILHOTO Oaljia TICHXOEMOIIIITHOTO
HaBaHTA)KCHHS | BU3HAYCHHS BEPXHBOTO KBAPTHIIS

[IcuxoemomiiftHUN CTpec, TOB’sS3aHWMA 13 BIHHOIO,
HE € OIHOMIpDHUM TIOKa3HWKOM. KITiHIKO-COITiaTbHHIA
3MICT CTpecy He OOMEXYEThCS MPOSBAaMHU TPUBOXKHOCTI,
JICTIPECUBHOTO HACTPOIO YW TMOpYylIeHb CHY. BoeHHa
€KCIIO3UIliSl TiJi Yac BariTHOCTI Mae ToJi(hakTOpHUI
XapakTep 1 MOXKe BKIIOYaTH Oe3MocepenHe BiauyTTs
3arpo3u OcoOuCTi Oe3meri, BHMyIICHE IEPEeMIIIeHHS,
TpUBAJly  HEBU3HAYCHICTh, BTpary  Cy0 €KTUBHOTO
KOHTPOJIIO HaJ >KATTEBUMH OOCTaBHHAMH, MOTIpPIICHHS
moOyTOBHUX yMOB, MOPYIICHHS O€3MEpepBHOCTI TOCTYITY
JI0 MEIMYHUX MHOCIYT, 3MiHY MapLIpyTy CIIOCTEPEKEHHS
M dYac BariTHOCTI Ta 3HIKEHHS PIiBHSA COIiadbHOL
MIATPUMKH. 3a TaKUX YMOB OKPEMHH IICHXOEMOUIHHUI
CUMIITOM HE MO)KE€ BBAXKAaTHCS TOCTAaTHIM IHIMKATOPOM
CYKyIHOTO  IICHUXOEMOILIIMHOrO  HABAaHTAXKEHHS,  sIKe
MepeKnBala JKiHKa y TecTalliiHOMy Tepioi.

[HTerpanpHuil 0aj MCUXOEMOIIITHOTO HABAHTAXKCHHS
B MeXax I[bOr0  JIOCHI[DKEHHS €  aBTOPCHKUM
PO3paxyHKOBHM  IHIUKATOpOM,  MpPH3HAYCHUM IS
CTaTUCTHYHOTO aHANi3y, I HE MOXXE BBAXKATUCS KIIIHIYHOIO
JIarHOCTUYHOK  IIKAJIOK. PeCIOHJEHTKH HaJaBad
BIJINIOBIiJIi HA OKPEMi 3alTUTaHHS aHKETH, II0 CTOCYBAIIUCS
MEBHUX TICHXOCMOIIfHUX TMPOSBIB Wil Yac BariTHOCTI,
i Tyt BiAMIOBii OyJiM MEpEeKOIOBaHi y OallbHY CHCTEMY Ta
BHUKOPHUCTaHI IJIsl PO3paxyHKy CyMapHOTO OKa3HHUKA.

[IcuxoemomiiitHuii  Onmok  aHKeTH  (hopMyBaBcs
3 ypaxyBanasaMm metoxiB PSS [8], PHQ-9 [9], GAD-7 [10]
Ta EnmHOyp3pKOI MIKamu micismonoroBoi mempecii [11].
i iHCTpYMEHTH BHKOPHCTOBYBAJIUCS IUII 3MICTOBOTO
OOIpyHTYBaHHSI 3allUTaHb, ajle HE 3aCTOCOBYBAIHCS SK
IMOBHI JIarHOCTHUYHI IIKAIH.

KomronenTr iHTerpanpHoro 6ama Oysao BimiOpaHo 3a
BIAMOBIAHICTIO JO OCHOBHHUX JIOMEHIB IICMXOEMOLIIIHOIO
HABaHT@KCHHS IMiJ] YaC BariTHOCTI: BTPaTH KOHTPOIIIO,
NPUTHIYEHOI0  HACTPOK,  TPHBOTH,  BHYTPILIHBOTO
HAIpPY>XCHHs, HaB SI3IMBUX CIOTadiB a00 JyMOK, YHUKAHHS

HaragyBaHb a00  HACTOPOXKEHOCTI Ta  MOpPYLICHHS
cHy. Jlo IHTErpaJibHOrOo TIOKa3HMWKA BKIIIOYEHO JIMIIE
TI 3amuTaHHs, SKI Mald OJIHAKOBY CIPSIMOBAaHICTh
iHTeprperanii: Oulbllie 3HA4YEHHS BIANOBINAJIO OLIBII
BUPKEHOMY MICUXOEMOLIIHHOMY HaBaHTA)KEHHIO.
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KomrioHeHTH  iHTerpanpHOro 0ajga He  3BaXKyBald
TuepeHIiifioBaHO, OCKUIBKA BCi  KOMIIOHGHTH  OYId
MPEICTABJICHI MOPSIKOBUMH BIIIOBIASIMU 3 OJHAKOBUM
miamazonom (-3 OamiB. PiBHe 3BaxKyBaHHS JIO3BOJISIIO
YHUKHYTH JOBUIBHOTO TIOCHJICHHS BHECKY OKPEMHX
CHMIITOMIB 1 30€perTH Ipo30picTh PO3PaxyHKY aBTOPCHKOTO
IHTErpaJIbHOTO 1HAUKATOPA.

Koxny BiamoBigp Oyino IMepekoJoBaHO y OaJbHY
KAy, MiCAs YOro 3HA4YEHHS OKPEMHUX IOKa3HHUKIB
mijicyMoByBasin. J[jisi ceMH 4YacTOTHHX TICHXOEMOI[IHUX
MpOsIBIiB  3aCTOCOBaHO KomyBaHHS Bim 0 mo 3 Oauis:
«Hixomm» — 0 OamiB, «pigko» — 1 Oain, «iHomi» — 2 Oamm,
«4acto» — 3 Oanu. [loka3HUK MOPYIIEHHS CHY TaKOX
OyJI0 BKJIFOUYCHO /IO IHTErpasibHOi IIKANK 3 Aialla30HOM

Bix 0 1o 3 GaiiB: BiICYTHICTH mpobiem 3i cHoM — 0 OaiiB,
NpOMiXKHI BapiaHTH BifmoBimi — 1-2 Oanum, wacrti abo
BUpaxkeHl mpobiemu 31 cHoM — 3 Oamu. TeoperuuHuid

Jiama3oH  iHTErpajbHOro  Oaja  MCHXOEMOIIHHOTrO
HaBaHTaXeHHs cTaHoBUB Big 0 mo 24 OaniB. Bumwii
cyMapHuii Oan  BimnoBigaB  OUIBII  BHPaXEHOMY

MICUXOEMOIIIHHOMY HABAaHTAXKCHHIO /1 4YaC BariTHOCTI.

JUIs OIIHKYM JOITBHOCTI IMiJCYMOBYBAaHHS BOCHMH

KOMIIOHEHTIB y €IUMHMH  IHTETpJIbHUHA  ITOKa3HUK
MIPOBEACHO  EKCIUIOPAaTOpPHY  OWIHKY  BHYTPIIIHBOI
yaromxkeHocti: koedinient o Kponbaxa cranosus 0,870.
OTpumaHuil  iHTerpalbHUI  0al  BHKOPHCTOBYBAaBCS

JMIIE SK PO3PaxyHKOBHH 1HAMKATOp IICHXOEMOLIHHOIO
HaBaHTaKEHHS B MeKaX [IbOTO JIOCII DKEHHS.

Tabnuys 1
®opMmyBaHHS iHTerpanbHOro 6ana NCUXo0eMoLiMHOro HaBaHTaXeHHS
IloKa3HUK KoayBaHHA BHecoK y cyMapHHuii 6aJ1
BiguyTTs BTpaTi KOHTPOIIO Hixonu = 0; pigko = 1; iHoai = 2; yacto = 3 0-3
[purHivyeHunid HACTPii Hikomu = 0; pigko = 1; iHomi = 2; yacto = 3 0-3
Brpara inTepecy abo 3a10BOJICHHS Hikonu = 0; pigko = 1; iHomi = 2; yacto = 3 0-3
HanmipHe 3aHenokoeHHs 200 TpUBOTa Hikonu = 0; pigko = 1; iHomi = 2; yacto = 3 0-3
BHyTpilHe HanpyxeHHs a00 HECIOKIiH Hixonu = 0; pigko = 1; inoai = 2; yacto =3 0-3
Hag’s31uBi crioray abo qyMKH Hikonu = 0; pinko = 1; iHomi = 2; yacto = 3 0-3
YHUKaHHS HaragayBanb a0o HacTopokeHicTh | Hikomu = 0; piako = 1; iHoxi = 2; yacto = 3 0-3
IIpobnemu 31 cHOM B.Lucymi.c EI’ np.o6ne1v{ = HpOMi)KH.i sl . _ 0-3
BimnoBimi = 1-2; yacTi a60 BUpaXXeHi MPpoOIeMH 31 CHOM = 3
[HTErpaTbHUN IICHXOEMOILIHHHN OaJ CyMa 8 KOMITOHEHTIB 0-24

Micns PO3paxyHKy IHTErpaJbHOTOo Gay
TICUX0EMOLIITHOTO HaBaHTAKECHHS JUIst KOKHOT
PECHOHACHTKU OyJI0 TIPOAHANI30BAHO WOTr0 PO3MOILI
y 3arajpHiii BuOipui. BepxHili KBapTWIb BH3HAYEHO SIK
YacTHHY BHOIPKM 3 HaWBHIIMMHU 3HaYEHHSIMU CyMapHOTO
0aJa ICHXOEMOIIIITHOTO HABaHTAXKEHHS. Y JOCIIHKYBaHIi
BuOipmi Tperiii kBapTwib craHoBMB 14 0OaiiB, TOMy
3HayeHHs >15 OGaiiB Oys0 BUKOPHCTAHO SK MOPOTOBE VIS
BHOKPEMJICHHSI TPYITH JKIHOK 3 BUCOKMM IICHXOEMOLIHHIM
HaBaHTaKCHHSIM.

TakuM dYWHOM, BEpPXHIH KBapTHWIb BigoOpaxae
(baxTHaHU po3monin bama TICXOEMOLIIfHOTO
HaBaHTaxeHHs cepen 1183 pecrmornmentok. [lopiBHAHHS
KIIHIYHUX TIOKAa3HWKIB MK >XiHKamu 3 Oamom >15 Ta
KIHKaMHA

3 OajoM <15 [03BOJHMJIO OLIHUTH, YH
ACOIIIOEThCA ~ BHCOKMHM  IICHXOEMOIIMHUN  cTpec i3
HECHPUATIUBUME [MOKa3HUKAMH BariTHOCTI, IIOJIOTIB,

ITiCIIATIONIOTOBOTO TIEPiOAy Ta HEOHATaIbHUX HACIIIKIB.

Cmamucmuunuiit ananiz. CTaTUCTHUYHUN aHAI3
pukonano B EZR version 1.70 on R Commander,
programmed by Y. Kanda. OmnucoBy cTaTucTuky
MoJaHo sK abOcomoTHI Ta BigHOcHI yactotd n (%)
JUIA KaTeropiajlbHUX 3MIHHUX, a TaKOK SK MeJiany
Ta MDKKBapTwibHMH iHTepBan Me [Q1-Q3] s
KUIbKICHUX 1 MOPSIIKOBUX MOKa3HWKIB. [Iyisi MOpIBHSHHS
IHTErpajJbHOr0 0Oajia IMCUXOEMOIIHHOTO HaBaHTAKCHHS

MK TpbOMa HE3QJICKHUMHU TIpPylNaMH 3aCTOCOBAHO
KpUTepiit Kpackena—Yorrica (H-xpurepiit) 3

po3paxyHKoM posMmipy edekry €. [ns kaTeropiaibHHX
3MIHHUX 3acTOcOBaHO KpuTepiit y* IlipcoHa abo TouHmit
kputepiit ®@imepa. J[nsg OIiHIOBaHHS CHJIM acomiamii
Bukopucrano V Kpamepa, BimHomenns manciB (OR) Ta
95% noBipui iHTEpBaAIH.

Jo ¢inanmpHOi iHTepmpeTarmii  KaTeropiaJbHHX
acoliaiiii BKIIOYEHO JHMIIE pe3yJbTaTd, sSKi OAHOYACHO
BianoBigamu kpurepism p < 0,001 ta V Kpamepa >
0,10. IlokasHuku, MmO He Jocsramd 000X TIOPOTiB,
HE BHKOPHUCTOBYBAJMCS JUIs (OPMYBaHHS OCHOBHHUX
BHCHOBKIB, HAaBiThb 32  HasgBHOCTI  (oOpManbHOI
CTaTUCTUYHOI 3HAYyIIOCTI Ha piBHI p < 0,05.

VYei pesydbTaTd IHTEPIPETYBATUCS SK CTATHCTUYHI
acorriaii, a He K JOKa3 IPUIHMHHO-HACIIIKOBOTO 3B’ S3KY.

Pezynomamu  ncuxoemouiiinozo HAaA6AHMANCEHHS,
nepeoiz éazimnocmi, no102u ma HEOHAMAIbHI NOKA3HUKU

OinampHa ~ aHajmiTMYHa ~ BHOIpKa ~ CTaHOBHJIA
1183 xinku. Y 3araybHiid BUOipIli BUCOKHH iHTETpaTbHHMA
0am TMCHXOCMOIIHOTO HaBaHTAXEHHS Maau 246 i3
1183 sxiHOK, 110 cTaHoBmI0 20,8%.

Y  NOpiBHAHHI  KOTOPT  HAWBHIOIMKA  pPiBEHB
TMICUXOEMOIIHOTO HABAHTA)KCHHS BCTAHOBICHO Y IKIHOK,
HAapO/DKYBaJIM MICIAS TOYaTKy [OBHOMAcCIITaOHOTO
BTOprHEHHsI pd. Y Koropri 2 MeziaHa iHTerpajibHOro Oaja
TICUXOEMOIIHHOTO HaBaHTaXKeHHs ctaHoBwia 11 [7-15], Tomi
SIK Y KOHTPONBHIN rpymi — 9 [5-13], y xoropti 1-9 [6-13].

SIKI
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MiXrpymnoBi BiIMIHHOCTI Oy/lM CTaTHMCTUYHO 3HAYYLIUMHU
3a kputepiem Kpackena—Yomrica (H-kpurepiii): H = 31,43;
p < 0,001; € = 0,025. Omxke, B 1epiof] IOBHOMACIITAOHOT
BillHM  crocTepirajiocsi  CTaTUCTHYHO  HiATBEpIKEHE
3MILIEHHS PO3MOALTY IHTErpaJIbHOTO Oasia IICHXO0EMOLIIHOTO
HABaHTKCHHS B OIK BUINUX 3HAYCHb, X04a PO3Mip edexTy
3aJIUIIABCS HEBEIUKHM.

YacTka KIHOK i3 BHCOKHM IHTETpaTbHAM 0OajioM
IICUXOEMOIIHHOTO HaBaHTaXeHHS >15 Oyma HaHOUTBIIO
y koropTi 2 i cranoBmina 27,5%; y KOHTpONBHIM Tpymi
el Tmoka3sHWK aopiBHIOBaB 17,2%, y xoropti 1-16,5%.
Pisamns Mix rTpymamm Oylla CTaTUCTHYHO 3HAYYIIOO:
¥ = 19,33; p < 0,001; V Kpamepa = 0,128. XKinku,
SKI HapOPKyBalIW ICIsl IOYAaTKy HOBHOMACIITaOHOTO
BTOPrHeHHS pd, Mamm y 1,82 pasa Bumi IIaHcu
BHCOKOTO ITICHXOEMOIIfHOTO HaBaHTaKEHHS MOPIBHSHO
3 KOHTponbHOIO rpynotw: OR = 1,82; 95% II 1,24-2,67.
Koropra 1 He Binpi3Hsiacs BiJ KOHTPOJBHOI Tpymd 3a
M nokasHukoM: OR = 0,95; 95% JII 0,64-1,42. Takum
YHHOM, caMe IepioJg ToBHOMAacIITabHOI arpecii pd
aCoOIIOBAaBCA 13 IMABUIIEHHAM YaCTKH >KIHOK 13 BHCOKHM
IHTErpaJbHUM 0aJloM IICUXOEMOLIHHOTO HaBaHTaKCHHS.

Jlo OKiHOK, SKi TPOXHMBAIOTH HA TEPHUTOPISLX
3 BUIIUM piBHEM HeOe3reku, Oylo BiTHECEHO >KiHOK i3
MpUQPOHTOBHX 1 JICOKYITOBAHUX TEPHUTOPiH 3a BIAMOBIASIMH
Ha MHATAHHS aHKETH, a TaKOXK JKIHOK, MICIIE IOJIOTIB SIKHX
BiZINOBia)I0 Ha3Bi rpoMazu 3 [lepeniky TepuTopiii, Ha IKUX
BEAyThCsl a00 Benmucs 0OMOBi Mii 4M sIKi OyJIM THMYacOBO
OKYTIOBaHI  POCIHCBKOIO  (emepaltiero, 3aTBEpIKCHOMY
Haka3oM MiHicTepcTBa PO3BUTKY TpOMaj Ta TEPUTOPIH
Vikpaian Bim 28.02.2025 Ne 376 [19]. ¥ xoropti 1 mo
TEPUTOPiI 3 BHUIIMM piBHEM HebOe3neku Oyno BiHECEHO
98 i3 478 xinok (20,5%), y xoropti 2-51 i3 444 >xiHOK
(11,5%). Bomgnouac micue monoriB He Oylo acoIiifoBaHO
3 BHUIIMM IHTETpaJbHUM 0ajJoM  IICHXOEMOIIITHOTO
HaBaHTaKeHHA. Y Koropti | Mmemiana iHTerpamsbHOro 6ana

cepell KIHOK 13 TEpUTOpiil 3 BHIIMM piBHEM HeOe3neKu
craHoBwia 9 [6-13] mpotu 9 [6-13] y TuioBiil rpymi;
y xoropti 2-9 [7-15] mporu 11 [7-15] Bimnosigro. OTXe,
y Tmepiom moBHOMAacmTabHOI BiffHM IIcHXxoeMolliitHe
HABaHTKCHHS 3a pe3ylbTaraMH JOCITIDKCHHA HE Oyio
TIOB’I3aHE 3 BUILIOIO BOEHHOIO EKCIIO3HIIIEIO.

OKpeMo OLIHIOBANIACH AOCTYITHICTD MMEPUHATATBHUX
MEIWYHHUX TMOCIHyr. HaiOinpmn BHpakeHa BiIMIHHICTH
MiX KOTOPTaMH CTOCYyBajacs BiIKJIaJaHHS BI3UTY JIO
JiiKaps: y KOHTPOJIbHIN Ipymi Ta Koropti 1 nei mokasHHUK
3aJMIIMBCA HU3bKUM — 6,5% 1 5,4% BIAMOBIAHO, TOMI
sK y Koropti 2 3pic mo 40,3% (x* = 216,64; p < 0,001;
V Kpamepa = 0,428). Lli maHi MOXYTh pO3IIATATHCS
SIK MapKep MOPYIICHHS OC3MepepBHOCTI JOCTYIy 0
MEIMYHHX MOCITYT TIiJT 4ac BariTHOCTI.

Y  cmiBcTaBieHHI 3  iHTerpajbHUM  Oanom
TICUXOEMOLIIHHOTO HaBaHTaXXEHHS BIAKJIAaJaHHS Bi3HUTY
JIO JTKaps MiJ Yac BariTHOCTI TaKOX Majo0 CTaTHCTUYHO
3Hauynry acomiamiro. Cepex KiHOK i3 BHCOKMM 0aoMm
IICUXOEMOIIIMHOIO HaBaHTaXE€HHA >15  BiAKIamgaHHS
Bi3UTY 10 JiKaps Bim3Havamm 86 i3 246 xinok (35,0%),
TOA1 K cepen JKiHOK i3 OamoM <15-136 i3 937 (14,5%).
[lancu BinkiaganHs Bi3uTy Oynm y 3,17 pasza BUIMMH
y Tpymi 3 BHUCOKHUM IICHUXOEMOIIMHIUM HaBaHTaXKCHHSIM:
OR = 3,17; 95% I 2,30-4,35; y* = 53,43; p < 0,001;
V Kpamepa = 0,213.

JIst  KIHIYHAX ~— TOKa3HHKIB 10  OCHOBHOIL
iHTepIpeTalii BKIIOYEHO JIMIIE acOIiamii, 0 OIHOYACHO
BINMOBiJaNX  3a3MajieTib  BH3HAUCHOMY  KPHUTEPIrO
CTaTHCTHYHOI Ta 3MicTOBHOI 3HauymiocTi: p < 0,001 Ta
V Kpamepa > 0,10. 3a umm KpuTepieM BHCOKHI
IHTerpajdbHUN 0aJl TMCHXOCMOIIHOTO HaBaHTAKCHHS
>15 OyB acomiiioBaHMN TEpPEBaXXHO 3 TOKAa3HUKAMHU
YCKIIaTHEHOTO mepebiry BariTHOCTI, moTpedu
B JIOJAaTKOBOMY MEIMYHOMY CIIOCTEPEXEHHI Ta TipIINM
(I3UYIHIM CTAHOM ITICIISl TIOJIOTIB 332 CAMOOIIHKOIO.

Tabnuys 2
KniHi4Hi noka3HuKm, acouiiioBaHi 3 BUCOKUM iHTerpanbHUM 6anom NCUXoeMoLiMHOro HaBaHTaXeHHs 215
ToKa3HUK | Ban 215 (n=246) | Basn <15 (n=937) | OR | 95% Al | p | V Kpamepa

JlocTyn 10 neprHATAIbHUX METUYHHX MOCITYT
BiksialaHHs Bi3HTY JI0 JiKaps | 35,0% | 14,5% | 3,17 [2,30-4,35[<0,001] 0,213
IlepeOir BariTHOCTI
HOBlnbge Ha6§/1paHH;1 MacH TUIOAa/IUTHHHA TTi [T 17.8% 7.5% 2,68 |1,77-4.04| 0,001 0,142
Yyac BariTHOCTI
3aF9CTpeHHﬂ XPOHIYHHX 3aXBOPIOBAHb IIiJ[ 4acC 19.3% 9.4% 231 |1.56-3.43] <0001 0.126
BariTHOCTI
IIpobnemu 3 apTepialibHUM THCKOM 20,9% 11,4% 2,06 |1,42-2,99]<0,001 0,113
CuibHI HAOPSIKU 37,7% 25,3% 1,78 [1,32-2,41]<0,001 0,112
Tecrartiitauii miaber 12,6% 6,1% 2,23 11,39-3,56{<0,001 0,100
JlomaTkoBe MEIMYHE CIIOCTEPESIKCHHS Ta BTPYYaHHSI /I YaC BariTHOCTI
TToTpeba B nomaTtkoBuX aHajizax a6o Y3J1 70,7% 52,1% 2,22 [1,63-3,02]<0,001 0,153
3acTocyBaHHS JIIKIB ISl MIATPUMKH BariTHOCTI 44,0% 28,1% 2,01 11,51-2,69(<0,001 0,140
[TepeOyBaHHs Ha CTaI[iOHAPHOMY JIKyBaHHI 48.0% 35.5% 1.67 |1.26:2.22| <0.001 0.104
3 IPUBOJY YCKJIAHEHOTO Mepediry BariTHOCTI
I1icaIoI0roBHiA CTaH
HOFaHI/I.I/I ¢bi3nyHuMit CTaH Mmicisl MOIOTiB 3a 30.1% 13.9% 2,67 |1.92-3.71] <0001 0,174
CaMOOIIHKOIO
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HaticunpHima Immic/IsImonoroBa acoliailis BHCOKOTO
iHTerpaJbHOTO 0Oajla IMCHXOEMOUIHHOTO HaBaHTAKEHHS
Oyia BCTaHOBJICHA 3 MOTaHUM (Di3MYHUM CTaHOM ITiCHIS
moJioriB 3a camoouinkow. JKigku 3 OamoMm >15 manm
y 2,67 pa3a BUILI IIaHCH OIIHIOBaTH BJIACHUH (i3UuHMN
CTaH IICJIsl MOJIOTIB K TOTaHWH MOPIBHSHO 3 >KIHKaMU
3 HIOKYHM 0ajIoM.

Cepen TMOKa3HHKIB Tepediry BariTHOCTI BHUCOKHHN
IHTeTpadbHUN OaJl  TICUXOCMOIIHOTO HaBaHTAKCHHS
OyB TOCTIIOBHO acOLifOBaHUM 3 IHAMKATOpPaMH OUIBII
yCKJIaJHEHOTO TIepediry BariTHOCTI abo 3 OuIbIIoIo
MoTpe0Or0 Yy OAaTKOBOMY MEAMYHOMY CIIOCTCPEIKCHHI
Ta BTPy4YaHHSX, a caMe: IOBIIBHUM HaOMpaHHSAM Mach
IUIOAA/IMTUHN  TiJi Yac BariTHOCTI, 3aroCTPEHHSM
XpOHIYHUX 3aXBOPIOBaHb, MPOOJIEMaMU 3 apTepialbHUM
TUCKOM, CHJIbHUMH HaOpsKamu, TECTAaIllifHAM Jia0beToM,
moTpeOOr0 B MOJATKOBUX aHaiizax abo gactimux Y3/I,
3aCTOCYBaHHSAM JIKAPCBKUX 3ac00iB Ui  MIATPUMKH
BariTHOCTI Ta nepeOyBaHHSAM Ha  CTalliOHAPHOMY
JIiKyBaHHI 3 IPUBOAY YCKJIaIHEHOTO Mepediry BariTHOCTI.

HEOHaTaIbHI
KpHTEpito

IMOKAa3HUKH TMOJOTIB 1
MMOKa3HUKH HE JOCSIIM BCTAHOBJIEHOIO
CTaTUCTUYHOI ~ 3HAYYIIOCTI. YactHa  MOKAa3HUKIB
Maja HCCHPUATIAWBHHA HAMNPSIMOK Yy TPYIi BHCOKOTO
IICHXOEMOIIIHHOr0 HaBaHTaKEHHS, OJHAK CHJIa acomiari
a00 piBeHb CTATUCTUIHOI 3HAYYIIOCTI Oy HETOCTaTHIMH
JUTSL BKJIFOUEHHS 10 OCHOBHHUX BHCHOBKIB.

Bonaunouac

TakuM YHHOM, OCHOBHUU acOIaTHBHHNA MPOQisib
BHCOKOTO  IHTETpajbHOTO  0aja  NCHXOEMOILIHHOTO
HABAHTAXCHHS B I[BOMY JIOCHI/DKCHHI  CTOCY€ETHCS
JOCTYIy JI0 MEPUHATAIbHUX MEIUYHHUX MOCIYT, mepediry
BariTHOCTi, TOTpeOM B  JOAATKOBOMY MCIUYHOMY
CIIOCTEpeXEHHI Ta ripmoro (i3UYHOrO CTaHy MiCis
IOJIOTIB 3a CaMOOIL[IHKOIO.

OTpuMaHi  pe3yabTaTd  CliJ  IHTepHpeTyBaTH
SK CTaTUCTHYHI acolliaiii, a He SK J0Ka3 MPUYUHHO-
HACITITKOBOTO 3B’ SI3KY.

ANCKYCIA

OtpuMaHi  pe3ylbTaTH  MiATBEPIXKYIOTh,  IIO
nmoBHOMacINTabHa BifiHa B YKpaiHi CYNPOBOMKYETHCS
3pOCTAHHSAM ICHXOEMOIIHHOrO HABAHTAXEHHS MiJ dYac
BariTHOCTi. HaliBuIili 3HAYCHHS IHTErpajJbHOroO Oamy
TICUXOEMOIIHHOTO HABAaHTAXXCHHS BUABJIICHO cepel JKiHOK,
SIKI HApO/DKYBAM TICHA IMOYATKy MTOBHOMACIITAOHOTO
BTOprHEHHS p¢, M0 Y3rOMKYEThCSI 3 CyYaCHUMHU
JAHUMH IIOI0 HETaTUBHOTO BIUTMBY BOEHHOTO CTpPECy Ha
penpoayKTUBHE 3710poB’s [2, 3].

BusiBieHuii  3B’S30K MK~ BHCOKMM  DPiBHEM
MCUXOEMOIIHHOTO HABAHTAXEHHS Ta HECIPHUATIUBUM
nepe0iroM BariTHOCTI Y3TOJDKYETbCS 3 pe3yJbTaTaMu

MDKHAPOAHUX METaaHaNmi3iB, SKi IPOIEMOHCTPYBAIN
acoliamilo aHTEHAaTaJbHOIO CTpecy 1 TPHUBOXHOCTI

3 MiJABUIIEHHM pU3UKOM aKyLIEPChKUX YCKJIaJHEHb,
Nepe4acHuX IMOJIOTiB Ta HU3bKOT MacH Tila IUTHHH INPU
HapomkeHHi [5-7]. V nociimKeHHI BUCOKUHN IHTErpaibHUI
0aJ IICMXOEMOLIHOIO HaBaHTa)XEHHs OyB acoliioBaHHUI
i3 IOKa3HUKaMH YCKJIIHEHOIro Mepediry BariTHOCTI,
MoTpeOOI0 B JIOJaTKOBOMY MEIWYHOMY CIIOCTEPEKEHHI
Ta TipmuM (I3MYHUM CTAaHOM [ICHs  TOJIOTIB  3a
CaMOOLIIHKOIO.

JOCTYNHICTh MEAWYHHUX MOCIYT IiJ 4ac BOEHHOTO
crany morpeOye okpemoi yBard. YactoTa BiIKiIajaHHS
BI3UTIB J0 Jikaps Oyiia CyTTEBO BUILOKO Cepell KIHOK, SKi
HApOIDKYBAIX TICIS IMOYAaTKy ITOBHOMAcIITaOHOI BiiHH,
10 MOXKe OyTH 1HIUKaTOPOM MOPYIICHHS Oe3MepepBHOCTI
OTpUMaHHS ~ MenuYHuX  mociayr.  OTpumani  JaHi
Y3TODKYIOTBCS 3 CYYaCHOIO KOHICTILI€I0 BIUIUBY BiHH SIK
KOMIUTCKCHOI JETepMIHAHTH IPOMaJICEKOTO 3I0pOB’s, sKa
BIUIMBAE HE JIMIIE Yepe3 OI0I0TivHI MeXaHi3MH cTpecy, a i
Yyepes opraHizalliifiHi Ta corianbHi YMHHUKH [ 1, 2].

BomHowac y  mocmimkeHHI He  BCTaHOBICHO
CTATHCTUYHO 3HAYyIIMX  acoIliallii MK BHCOKUM
IICUXOEMOIIIMHAM HAaBaHTAXXEHHIM 1 HEOHATaILHUMH

MOKa3HUKAMHU 32 3a3[alierifib BHU3HAYCHUMH KPUTEPisIMU
p < 0,001 Ta V Kpamepa > 0,10. Ile Moxxe CBiTUUTH TIPO
OararodakropHuii xapakTep (HOPMyBaHHS HEOHATATBHUX
HACNIIAKIB, HAa $Ki, OKpIM IICHXOEMOI[IHHOTO CTaHy
MaTepi, BIUTUBAIOTh KJIiHIYHI, COIiaJIbHI Ta OpraHi3amiiHi
YUHHUKY. 3acrocyBaHHSA YKOPCTKUX KpUTEPIiiB
CTaTHCTUYHOI 1HTEPIpPETaIlii MOTJI0O OOMEXUTH BHUSBICHHS
CITa0IINX acoriarin.

CWIbHHMH CTOPOHAMU JIOCIHI/DKCHHS € BEIIUKa
BubGipKa i3 1183 »IHOK, OXOIUICHHSI PECIIOHICHTOK 13 YCiX
perioHiB YKpaiHu Ta KOMIUICKCHHH MiAXiJa, 1O JT03BOJIUB
OJTHOYACHO OI[IHUTH TICHXOEMOIifHE HaBaHTAKCHHSI,
JOCTYIHICTh ~ NCPUHATATBHUX  MEIUYHUX  IMOCIYT,
repeOir BariTHOCTI, MiCISIONIOTOBHI CTaH 1 HCOHATAbHI
mokasHuku.  OTpuMaHi  pe3yiabTaTH  PO3UIMPIOIOTH
JIOKa30By 0a3y IOJO BIUIMBY BIHM Ha PEHPOTYKTUBHE
3J10pOB’sl.

BUCHOBKMU

ITicms  24.02.2022  BCTAHOBIEHO  IIIIBHILEHHS
IICUXOEMOIIIIHOIO HaBaHTAXXEHHS Il Yac BariTHOCTI:
MeniaHa IHTETPaIBLHOTO Oaia IICUXOEMOIIIITHOTO
HABaHTAXCHHSA y Koropti 2 cranoBmia 11 [7-15] mpotu
9 [5-13] y xoHTpOmBHIK Tpymi Ta 9 [6-13] y Koropti 1;
YacTKa XXIHOK 13 BUCOKMM Oanom >15 Oyma HaiOUIBIIO0
came y koropti 2-27,5%. TeputopianbHa HaOIMKEHICTH
JI0 MicCIIb TIpOBeIeHH: OOWOBHX Ail HE MMPOIAEMOHCTpYyBaja
acoramii 3 BHUILNM IHTEeTpaIbHIM Oasom
IICHXOEMOILIIMHOT0 HaBaHTAXEHHS, IO MOXKE CBIIYUTH
PO TCHEPaNi30BaHWH  XapakTep ICHXOEMOIIHOTO
BIUIMBY ITOBHOMACIITAOHOI BiffHH.

Bucokuit iHTerpanpHuii  6anm  NCHXOEMOLIHHOro
HaBaHTaXeHHS >15 OyB acouilioBaHMH 13 MOPYIICHHIM
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0e3MmepepBHOCTI JOCTYIY 10 NEPUHATATBHUX MEIUYHUX
MOCIIYT, 30KpeMa BiJIKJIaJIaHHSAM BIi3UTY A0 JIKaps, a TAKOX
i3 HECHPHUATIMBUM IepediroM BariTHOCTI: MOBUIBHHM
HA0OpOM MacH IUIOAa/MUTHHU IIiJ] 4Yac BariTHOCTI,
3arOCTPEHHSIM XPOHIYHHMX 3aXBOPIOBAaHb, KOJIMBAHHIMU
apTepiaJbHOTO  TUCKY,  BUP@XEHMMH  HaOpsKamH,
recramidiHuM  AiabetoM, HOTpeOO B JONATKOBUX
aHajizax abo yacrimmx Y3/I, 3acTOCYBaHHIM JIIKapChKUX
3aco0iB AJIsl MIATPUMKH BariTHOCTI Ta mepedyBaHHIM
Ha CTalliOHAPHOMY JIKYBaHHI 3 TPHBOIY YCKJIQJHEHOTO
nepebiry BaritHocTi. HaliBupasHima micismosorosa
acoliamisi crocyBanacsi ripmoro (i3U4HOro CTaHy MiCIs
HOJIOTIB 32 CAMOOLIHKOIO.

[Toka3HuWKH TOJNOTIB 1 HEOHATaNbHI MOKa3HUKH HE
MIPOIEMOHCTPYBAIIU aCOIliaIliif i3 BUCOKHM 1HTErpaJbHUM
0aJoM IMCHXOEMOLIHHOr0 HaBaHTAXEHHS, SKi OIHOYACHO
BIMOBiaNX BCTaHOBICHMM Kkputepism p < 0,001 Ta
V Kpamepa > 0,10. Orpumani pe3yabTaTd Ciix
IHTepIpETyBaTH K CTATUCTUYHI acOIallil, a He K JOKa3
NPUYMHHO-HACTIZIKOBOTO 3B’ SI3KY.

Ilepcnekmueu nooanvuiux 00ciioxycens. Ilomanpiri
JOCT/DKEHHST JIONUJIBHO CIPsIMyBard Ha imxeHTH]iKaIlito
KOHKPETHHX TPUrepiB MCUXOEMOLIHHOIO HaBaHTAKEHHS
M Yac BariTHOCTI, 30KpeMa Imia 4Yac BiiHH. OKpemuM
HampssMoM Mae OyTH poO3poOIeHHS Ta  OIiHIOBaHHS
€(hEeKTUBHOCTI KOPOTKUX CKPHHIHTOBHX Ta MPOQITaKTHIHIX
BTPy4aHb Ha PiBHI JIikapsl IEPBUHHOT MEAWYHOI JOTIOMOTH
Ta JiKaps-aKylepa-riHeKkoiora, KU 3MiHCHIOE CYIPOBIJ
BariTHOCTI. Taki BTIpyYaHHS MaiOTh OyTH CHPSIMOBaHi
Ha paHHE BWABJICHHSA IKIHOK 13 BHCOKHM piBHEM
NICUXOEMOLIIITHOTO HABAHTAXKEHHSI, CBOEYACHE KOPHUI'YBAHHS
MapupyTy OTPUMAaHHsS MEAWYHHX T[OCIYT, MNOCHJICHHS
TICUXOCOINaNIbHOT MATPUMKHA Ta MIiHIMI3alil0 YUHHUKIB
PHU3UKY BIPOJOBXK BariTHOCTI.

AOTPUMAHHA ETUMHUX HOPM

JlocmipkeHHST BHKOHAHO SIK IIONEpEYHE aHKETHE
JOCHIDKeHHsT  0e3  MeIMYHOro  BTpy4aHHs,  0e3
paHnoMmizanii, 0Oe3 3acTocyBaHHS JIKapChKUX 3aco0iB
a00 MeIMYHUX TEXHOJOrid Ta 0e3 BIUIMBY HAa MapuIpyT
OTPUMaHHS  MEIUYHHUX  IIOCHYI  PECHOHICHTKAMH.
[lepconanbHi  ineHTU(QiKaLifiHI aHI  PECIIOHJEHTOK
HE BHKOPHCTOBYBAJMCSA. Y4acThb B aHKETyBaHHI Oyia
noOpoBiUTEHOK. OKpeMe CXBaJIeHHS KOMICii 3 IHTaHb
610eTHKM HE OTPUMYBAIH, OCKUIBKH JIOCII/DKEHHS Majlo
HEIHTEpBEHLIHHNN AHKETHUH XapakTep 1 IPyHTyBajocs
Ha AHOHIMHHX CaMOOL[IHIOBAJIbBHUX BIIITOBIISAX
PECIIOHICHTOK.

Oomerrcennn  oocniodcenns. OOMEKEHHS IBOTO
JOCTIiKSHHS TT0B’A3aHi HacaMIepen i3 Horo monepeaHum

IH3aliHOM, SKHM  HE  JIO3BOJIIE  BCTAHOBJIIOBATH
MIPUYNHHO-HACTIAKOBI 3B’A3KH MDK IICHXOEMOUIHHUM
HaBaHTaXEHHSM, [I0B’ SI3aHUM i3 BiliHOIO, Ta
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KIIHIYHAMH TOKa3HUKaMu. OTpUMaHi pe3yiabraTd Ciin
IHTEPIIPETYBATH SIK CTATUCTHYHI acolliarlii.

Bubipka  ¢QopmyBamacs  OUIIXOM  BiKPHTOTO
JIOOpOBUIBHOTO  3allydeHHS  PECIIOHACHTOK  4Yepe3
iHpopManiiiHi KaHamW, comianbHi Mepexi Ta 303, mpo
MODJIO CIPHYMHHUTH CHCTEMAaTHYHY MOXHOKY BimOopy Ta
00Me)Xy€e MOXJIMBICTh y3arajJbHEHHS Pe3yNbTaTiB Ha BCIO
TIOITYJISALIIO XKIHOK, SIKI HAPOJUKYBAJIM B YKpaiHi.

JocnimKeHHsT TPYHTYBAJIOCS Ha CaMOOIIHIOBAJIEHIX
BIJIMOBI/IIX PECHOHACHTOK, TOMY HE MOXHa BUKJIIOUUTU
BIUIMB KOTHUTUBHOTO YIEPEIKECHHS.

[HTerpanbHuil 0a MCUXOEMOIIITHOTO HABAHTAXKCHHS
€ aBTOPCBKMM pPO3PaxXyHKOBUM 1HJUKATOPOM 1 HE €
KIHIYHO BaliJ0BAHOIO JIarHOCTHYHOIO IIKAJOK, XO4Ya
MPOJICMOHCTPYBAB JIOCTATHIO BHYTPIIIHIO Y3TOKCHICTh
y mociipkyBaniit BuOipii (o Kponbaxa = 0,870).

Jis MiHiMi3amii 3a3Ha9eHIK OOMEKEeHB Y JOCIIKEHHI
3aCTOCOBAaHO OYMIICHHA Ta JACAYONIKamifo JaHWX,
CTaHOAPTH30BaHUHA MiaXin A0 (OopMyBaHHS 3MiHHHX,
BUKOPHCTaHHA MDKHAapOZHO BH3HAHHUX IHCTPYMEHTIB
SK METONOJIOTIYHOI OCHOBH AaHKETH Ta IIONEPEIHbO
BH3HAUCHI KpUTEPii CTATUCTUYHOT iHTEpIIpeTaIlii.

[Mopanbun JOCHiKEHHS JOLUIBHO HPOBOJUTH 13
3aCTOCYBaHHSAM IPOCIEKTUBHOIO [U3aiiHy, KIIHIYHO
BaNiJJOBAHUX  IICUXOMETPUYHUX  IHCTPYMEHTIB  Ta
penpe3eHTaTUBHUX BUOIPOK.

Ilepeunni  oani ma mamepianu. llepBuHHI
AQHOHIMI30BaHI JaHi, MIO MiATBEPPKYIOTh PpE3YNIbTaTh
JOCIIJKeHHs, 30epiratotbess y aBropiB. JlaHi MOXYTh
Oyt HajzaHi OOIPYHTOBAHO 3a 3alUTOM JIO aBTOPA,
BIJINOBITAJIFHOTO 32 JIMCTYBaHHS, 32 YMOBH JOTPHMaHHS
eTHKH.

Buxopucmanna  wimyunozo inmenexmy. Ilig
Yac IIATOTOBKH PYKOIHCY aBTOPH BHKOPUCTOBYBAJIH
IHCTPYMEHTH IUTYYHOTO IHTEJNEKTy BHKJIIOYHO JUIS
MOBHO-CTHJTICTUYHOTO pelaryBaHHA TEKCTYy. YCi HayKoOBi
MTOJIOKCHHS, IHTEpIIpeTarlis pe3yJabTaTiB, CTaTHCTUIHUI
aHami3, (QOpMyTIOBaHHS BHCHOBKIB Ta OCTaTO4YHE
3aTBEPIKEHHS 3MICTY PYKONHCY BHUKOHAHI aBTOpaMHU.
ABTOpH HECYTh ITOBHY BiAIIOBiAaIbHICTH 3 3MICT CTATTI.

®IHAHCYBAHHSA TA KOH®JIIKT IHTEPECIB

JocmimKkeHHs BHUKOHAHO 0e3 30BHIIIHLOTO
¢diHaHCYBaHHS. ABTOPH 3asBISIIOTH MPO  BIJCYTHICTB
KOHQIIIKTY iHTEpECIB.

BHECOK ABTOPIB

Onena Enyapaisna Komomiitayk? & ¢ 0 F

Ceimnana Iropisna Kanamraenko® &
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Abstract

THE RELATIONSHIP BETWEEN WAR-RELATED PSYCHO-EMOTIONAL BURDEN AND PERINATAL AND NEONATAL
INDICATORS IN UKRAINE
Olena E. Kolomiichuk, Svitlana I. Kalashchenko

Bogomolets National Medical University, Kyiv, Ukraine

Introduction. War is a multilevel determinant of reproductive health affecting pregnancy through security-related,
socioeconomic, organisational, and psychoemotional mechanisms. The study compares women who gave birth before
14 April 2014, during the ATO/JFO period, and after the full-scale invasion by the Russian Federation, using an integral
psychoemotional burden score.

Aim. To assess the association between war-related psychoemotional burden and clinical indicators of pregnancy,
childbirth, the postpartum period, and neonatal status.

Materials and methods. A cross-sectional questionnaire study was conducted. Initially, 1274 women were surveyed;
after data cleaning, the final sample included 1183 respondents. Stratification was performed by childbirth period.
The questionnaire was distributed through open channels, social networks, and health care facilities providing
perinatal health care services. The integral psychoemotional burden score ranged from 0 to 24 points; the upper
quartile was 215 points. For categorical associations, p < 0.001 and Cramer’s V = 0.10 were applied; the Kruskal-
Wallis test was used.

Results. The control group included 261 women, cohort 1 included 478, and cohort 2 included 444. The highest
psychoemotional burden was observed in cohort 2: median integral score 11 [7-15] versus 9 [5-13] in the control
group and 9 [6-13] in cohort 1; H = 31.43; p < 0.001; £ = 0.025. The proportion with a score =15 was highest in cohort
2, at 27.5%. Postponement of a physician visit was also most frequent in cohort 2: 40.3% versus 6.5% in the control
group and 5.4% in cohort 1; x* = 216.64; p < 0.001; Cramer’s V = 0.428. A high integral score was associated with
an unfavourable pregnancy profile and worse self-rated physical condition after childbirth. No significant associations
were confirmed for childbirth or neonatal indicators.

Conclusions. After the full-scale invasion by the Russian Federation, women had a higher psychoemotional burden
during pregnancy. A high score was a significant marker of an unfavourable pregnancy course, disrupted continuity of
access to perinatal health care services, and worse self-rated physical condition after childbirth. The results should be
interpreted as statistical associations.

Keywords: reproductive health; pregnancy; war-related stress; psycho-emotional burden; access to health
services; pregnancy course; postpartum period; neonatal indicators; Ukraine.
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NMNCUXOCOMATHUYHI BSAEMO3B’A3KKU MIX CUMITTOMAMU
MOCTTPABMATUYHOIO CTPECOBOI'O PO3NAAY TA CTAHOM TKAHWH
NMNOPOXHUHU POTA Y BINCbKOBOCITYXBOBLIB

Okcana B. Konuak', Bsiuecnas B. iImutpawko? Onbra B. AwapeHkoBa', Hatanbs €. 3apeubka’, fiHa B. JlitBiHoBa'

'MpnBaTHMIA BULLMIA HABYaNbHIA 3aKnag «KUIBCHKMIA MeguYHUI yHiBepcnTeT», M. KiiB, YkpaiHa
2HaujioHanbHuit MeguyHmi yHiBepeuTeT imeni O. O. Boromonbug, M. Kuis, YkpaiHa

Pe3rome

Beryn. [IposiBU mocTTpaBMaTU4YHOro cTtpecoBoro posnagy (IITCP) y BilicbKOBOCIY>KO60BILIiB MOXYTb
HeraTHMBHO BIIJINBATH Ha CTaH MOPOXXHHWHU POTA, MOPYIIYIOYH FOMeOoCTa3 TKaHUH NapoJOHTa, CIPUAI0YU
HaKOIMYEHHIO 3y6HOI0 HAJbOTY ¥ 3yOHOT0 KaMeHI0 Ta MOCUJIIOI0Y Y 3alaIbHi IPOLeCH.

MeTa. BcraHOBUTH 0COGJIMBOCTI B3a€EMO3B’A3KiB MiXK CHMITOMaMH HOCTTPAaBMAaTHYHOTO CTPECOBOIO
po3Jajly, NOKa3HUKaMH TirieHU MOPOXKHUHU pOTa Ta CTyleHeM 3anajeHHs siceH Y BilicbKOBOCIY»KO0BLIB
i3 pi3HUM J0CBiZIOM y4yacTi B 6010BUX JifIX.

MarTepiaiu Ta MeToau. [IpoBeseHO MolepeyHe KOHTPOJIbOBaHe JAocCaifkeHHs. KpUTUYHUU piBeHb
CTAaTUCTUYHOI 3HA4yH[ocTi NpuMHATO Ha piBHI p<0,05. CTaTUCTUYHY OOPOOKY JaHUX BUKOHAHO
3 BUKOPHUCTAaHHAM t-KpuTepio CTbIOfieHTa Ta KopejsuiiHoro aHanisdy IlipcoHa 3a onoMororw nporpam
IBM SPSS Statistics 28 i R Bepcii 4.4. O6¢cTexxeHo 150 oci6: BiliCBKOBOCIY?KO0BIIIB i3 AOCBiZjOM 60HOBUX
Ai (n=50), BilcbKOBOCIYX00BIiB 6e3 GoioBoro JocBigy (n=50) Ta UUBIIBHUX 0Ci6 (KOHTpPOJIbHA
rpyna, n=50). Cumntomu IITCP ouintoBanu 3a mkanow PCL-5, cTaH ririEeHM mMOpoXKHUHU poTa — 3a
COpOIIeHUM iHJeKcoM ririenu nopoxxHUHU poTa OHI-S (Greene-Vermillion), a cTyniHb 3anajieHHs siceH —
3a MmamiJisspHO-MapriHajlbHO-albBeoJSspHUM iHAekcoM (PMA). IIpoBefieHO KopessiiiHUM aHasi3 Mix
noka3zHukamu [ITCP ta ingekcamu OHI-S i PMA.

Pe3ysbraTH. Y BiliCbKOBOCJIY)XOOBI[iB i3 GOMOBHUM [AOCBiZJoM cepeaHid moka3Huk PCL-5 craHoBUB
42,16£6,94 6ana, OHI-S - 2,67+0,84 6ana, PMA - 26,91%, mo AocTOBipHO NmepeBUIIyBaIO BiJNOBiAHI
MOKa3HUKUM B iHmUX rpymax (p<0,05). Y BilicbkkoBOCIy:Kk00BIiB 6e3 060I10BOro JOCBiAy cepefHiil
noka3Huk PCL-5 craHoBuB 14,5+3,43 6asa, OHI-S - 1,93+0,40 6ana, PMA - 17,8%. KopensuiiiHuit
aHaJi3 BUSIBUB MOMipHUN MO3WTHUBHUHN 3B’A30K Mix piBHeM cumnToMaTuku [ITCP Ta ingekcom OHI-S
(r=0,622; p<0,001), a Takoxx Mix piBHeM cuMmnrTomMaTtuku [ITCP Ta ingekcom PMA (r=0,621; p<0,001)
y rpymni BilCbKOBOCAYK60BLiB i3 60HOBHUM JA0CBifZoM. Y rpymi BiHCbKOBOCTYK60BLIB 6€3 60HOBOro
JOCBiZly CTaTUCTUYHO 3HAUYIIUX Kopessalid Mi>k mokasHukaMmu [ITCP i croMaTo/IOTiYHUMU iHAEKCAaMU He
BuUsBJeHO (r=-0,061; p= 0,673 Tar= -0,010; p = 0,947 BignoBigHO).

BucHoBKM. IligBuiieHuii piBeHb cumntoMaTukud [ITCP y BiliCbKOBOCIY>KO00BLIiB acoliioBaHUN i3
MOTipIIEHHAM TiriEHU MOPOXKHUHU POTA, HAKOMIMYEHHSIM 3yOHOI'0 HAJIbOTY M 3yOGHOr0 KaMEHI0, TOMipHUM
3amnajieHHAM fICeH 1 MiZBUILlEHUM PU3UKOM PO3BUTKY TiHTIBITY Ta mapofoHTUTY. OTpuMaHi pe3yabTaTH
MiJKPECJII0OTh HEOOXiAHICTh KOMIUIEKCHOTO MiAXOAY [0 OI[iHKHM, NPOQIJaKTUKH Ta MiATPUMKH
CTOMAaTOJIOTIYHOTO 3ZI0POB’A ITi€l KaTeropii oci6.

Kawuoei ca10ea: mocTTpaBMaTUYHUUA CTPECOBUM po3/1aj, G0OMOBHH CTpec, BiliCbKOBOC/Y>KOOBILi,
IHAEKC riri€Hu NOpOoXKHUHM POTa, iHJEKC 3ana/JIeHHs ACEeH, IapOJOHTHUT, IHTrIBIT

BCTYN Ta 3amajbHi ypaKCHHsS TKAHWH MapOJOHTA 3aIMINAIOThCS

ONHMMH 3  HaWIOMMPEHIMHX  CTOMATOJNOTIYHUX

CTaH NMOPOXHUHU POTa € BaXIMBHM iHAMKATOPOM  3aXBOPIOBAHbL Y JOPOCIIONO HACEIEHHS Ta MAlOTh 3HAYHHI
3arajIbHOTO 3[0pOB’S JIIOMMHHM Ta BIUIMBAE Ha ()i3MYHY HeraTMBHMH BIUIMB Ha COMATHYHHMiT craH opramismy [1].
aKTHBHICTb, MPale3/IaTHICTb 1 AKiCTh KUTTA. Kapiec 3y0iB  J[ns  BilicbKOBOCIY)KOOBLIIB CTOMATOJIONTYHE  3[0POB S
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HaOyBae 0COOIMBOTO 3HAYEHHsI, OCKLIBKH Oe3M0CepeHbO
BIUIMBa€ Ha e(QEKTUBHICTh BHUKOHAHHS CIY)XOOBUX
000B’s13KiB, (I3MYHY BHUTPUBANICTh Ta 3IATHICTH [0
ajanranii B yMOBaxX MiJBHIIEHOTO MCHUX0(i3i0I0riYHOrO
HaBaHTaxeHHs [2, 3].

YMOBH  BIHCBKOBOI CIIy’KOM  XapakTepu3ylOThCs
MOEHAHHIM (hi3uYHHX, IICUXOEMOIIMHUAX
1 OopraHi3alifHUX CTPEcopiB, SKi MOXYTh HETaTUBHO
BIUIMBaTH HA CTaH IOPOXHHHH poTa. JloBrorpusaie
mepeOyBaHHA B yMOBax OOHOBHX miif, 0OOMeXeHUI
JOCTYTI IO 3acO0iB TiTi€HHU, HEpEeTysIpHE XapdyBaHHS Ta
eKCTPeMaJIbHI PEKMMH Tpali i BiIIOYMHKY CTBOPIOIOTH

CIPUATIMBI YMOBH JUIi PO3BUTKY CTOMATOJIOTi4HOT
nmaronorii ~ [4]. OcobmuBy yBary B  CydYacHHX
JOCII/DKCHHSIX ~ NIPUBEpTa€ BIUIMB  ICHXOEMOLIHHOTO

CTaHy Ha cTromaroJyioriude 3m0pos’s. IlocTTpaBmMarnuHuiA
crpecoBuii posnax (IITCP), mo wacto 3ycrpidaerbes
cepel BIHCHKOBOCITYKOOBIIB, MPOSBISETHCS XPOHIYHIM
TICUXOEMOLIIHHUM Harpy>KeHHSIM, MOPYILICHHAMH
CHY, TPHBOXHICTIO, JAEHNPECHBHUMH CHMIITOMaMH Ta
cnenuivHUMU MOBeNiHKOBUME 3MiHamu [5]. Li dakropu
MOXYTh BIUIMBAaTH HAa CTOMATOJIOTiYHE 3J0pOB’S uepe3
HU3KY MEXaHI3MIB: TMOPYHMICHHS HEWPOEHIOKPHHHOI [6]

i iMmyHHOI perymamii [7], WIABHIICHHA 3amaJbHOL
AKTHBHOCTI B TKaHWHAX TMapomoHTa [8], 3MiHy
MOBEMIHKOBUX  MOfeNneil  jommsimy 3a  pOTOBOIO

MMOPOXXHUHOID, a TaKOXK IIOSBY COMATHYHHX IIPOSBIB,
TaKMX 5K 3HWDKEHE CIIMHOBHAUICHHS [9].

BuBueHHS ~ NICHXOCOMATHYHUX  B33a€MO3B’S3KiB
Mk cumnromamu IITCP 1 craHoM MOpOXXHWHU poOTa
y  BIHCHKOBOCITYXKOOBIIIB € aKTyaJlbHUM HayKOBHM
1  TpakTHYHWM  3aBJaHHSAM,  BUPINIGHHA  SIKOTO
JO3BOJIUTH IVIMOIIE 3PO3YMITH, SIKHM YHHOM XPOHIYHUI
IICUXOEMOLIWHUI  CTpec BIUIMBa€E Ha IMyHHI Ta
HEWPOCHIOKPHHHI MEXaHI3MH, IO PETYIIITh CTaH
POTOBOI TOPOKHUHHU.

META

BcranoButH  0COOIMBOCTI  B3a€EMO3B’SI3KIB  MikK
MPOSIBAMH ~ ITOCTTPABMAaTHYHOTO CTPECOBOTO  PO3JIALY,
MTOKa3HUKAMU TiTi€HH POTOBOi MOPOXXHWHU Ta CTYIICHEM
3amajieHHs] SICEH Yy BIMCHKOBOCIYKOOBLIB 13 pi3HUM
JIOCBIJIOM y4acTi B 00HOBUX MisX.

MATEPIAINA TA METOOX

Ha 0a3i kadempu TepameBTUYHOI CTOMATOJOTIN,
MMAPOIOHTOJIONI Ta AUTIYOI TEPANeBTUYHOI CTOMATOJIOTIT
IIBH3 «KuiBchbkuii MemuyHWil yHIBEpCUTET» OyJo
MPOBEACHO OIIIHKY IICHXOCOMATHYHUX B3a€EMO3B’S3KIiB
MDK ~ TIpOSIBAMH  [OCTTPaBMAaTHYHOTO  CTPECOBOTO
po3iaay Ta CTaHOM MOPOKHUHU pota. Jlo mociipkeHHs
OyJ70 3aJy4eHO BifCbKOBOCTY)XO00BIIIB 30poiiHnx Cui
VYkpaiuu 9omnoBidoi Ta JkiHOYOi crati BikoMm Bim 20 10
55 pokiB. KoHTponbHY Tpymy CTaHOBHJIH LHBLIbHI
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0co0M aHaJIOTIYHOTrO BiKy Ta CTaTi, SIKi HE IMPOXOAWIN
BiliCEKOBY CITy>0y Ta HE 3a3HABAJIM BIUIMBY CHEIA(DITHUX
npodeciiaux 1 OOHOBHX CTPECOrCHHHX YWHHHMKIB.
VYei yyacHUKHM JIOCTIJUKEHHS OynM po3NOALIeHI Ha Tpu
MOPIBHAIBHI TPYNH 3aJ€KHO Big yMOB mpodeciiHol
nisuibHOCTI: | rpyma — 50 BiliCBKOBOCITYKOOBIIIB,
SKi Mand JOKYMEHTaIbHO MIATBEPIKCHUH  JOCBIiX
OesnocepeaHboi ydacti y OoioBux misx; Il rpyma —
50 BiliCHKOBOCIYXOOBIIIB, SKi MNPOXOAWIH CIIyXOy
B YMOBaX, HE TIOB’S3aHHX i3 0e3mOCepeqHBOI0 YYaCTIO
y 6oitoBux nisix; Il rpyma (koHTponbHa) — 50 MBITBHUX
ocib, fAKi HE TPOXOOWIN BIHCHKOBY CIy)kO0y Ta He
3a3HaBalM BILIMBY CHEUU(IYHUX CTPECOTEHHUX (haKTopiB,
XapaKTepHUX TSI BINCHKOBOT MisSUTBHOCTI.

Hns  ouminkn Bupaxkenocti cumnromiB IITCP
Yy [JOCHi/KyBaHHX 3aCTOCOBYBAaJM CTaHIApTH30BAHUH
ncuxoMerpuuHuid iHCTpyMeHT PCL-5 (PTSD Checklist
for DSM-5), mio BimmoBimae AiarHOCTHYHUM KPHTEPisiM
DSM-5. OnuryBanbHuk wmictuth 20 TBEpIKEeHb, SKi
OXOILTIOIOTh OCHOBHI cumnromaruyHi xiacrepu IITCP
(iHTpY3ii, YHUKHEHHS, HETaTHBHI 3MiHH KOTHITHBHOI Ta
eMOIIHHOI CcdepH, TillepakTHBALil0 Ta PEaKTUBHICTB),
i mepenbagae OIIHKY 4YacTOTH Ta IHTEHCHBHOCTI
CUMNTOMIB 3a S5-OampHOr 1mikanow Jlaiikepra (0-4)
npotsrom octanHix 30 maiB [10].

OmiHKy  CcTaHy Tiri€HM  TIOpOXHUHH  poOTa
Y IOCTIDKYyBaHUX POBOAMIIN 33 JOMOMOTOIO CIIPOIIEHOTO
innekcy ririenn mnopoxHuHH porta OHI-S  (Greene—
Vermillion), skuii BKIFOYaB BH3HAYCHHS 1HIEKCY 3yOHOTO
Hanpory (DI-S) Ta iHgekcy 3ybOHoro kamenio (CI-
S). Peectpamito mMOKa3HWKIB 3IIHCHIOBAIM Ha MICCTH
IHAEKCHIUX TMOBEPXHAX 3y0iB, 30KpeMa Ha YOTHPHOX
nepmux Mojsipax (16, 26, 36, 46) Ta IBOX IEHTPATBHUX
pizmax (11, 31).

Jns  OWmIHKM TOIMMPEHOCTI Ta  BHPaKEHOCTI
3anagbHOTO MPOLECY B TKAHWHAX SICEH Y JOCIIIKYBaHUX
rpynax  BHUKOPHCTOBYBIM  HaIlISIPHO-MapriHaJbHO-
aneBeorsipHuil iHmekc (PMA), axuii BimoOpaxae iITHKY
YpaOKEHUX 3amlajeHHsIM siceH (TMamispHy, MapriHaJbHY
Ta albBEOJSIPHY) 1 BPaxOBye KIIIHIYHI O3HAKH, 30KpeMa
HaOpsK 1 rimepemito. OTprMaHi 3HAYEHHS IHTEPIPETYBAIH
3a 3arampHONpUiHATOI mKkanow: 0-10% — BiACYTHICTH
abo MiHiManbHI mposBU 3amaneHHs; 11-30% — merxmi
CTYMNiHb 3allaJIeHHs 3 HE3HAYHUMH KIIHIYHUMHU 3MiHaMU;
31-50% — momipHO BHpaXEHHH 3amaJbHUH TIporec i3
HasIBHICTIO KPOBOTOYMBOCTI NpH 30HAYBaHHI; 51-100%
— BHpa)KCHE 3allaJIeHHs, 10 CYNPOBOKYETHCS 3HAYHUM
HaOpSKOM, TilEpPEeMi€l0 Ta MiABUIICHOI KPOBOTOUHBICTIO,
IO CBIMYMTH NP0 BHCOKHUH PHUBHK IPOrpecyBaHHs
maroJorivaoro npomecy [11].

CraructuuHy 0OpoOKy OTpUMaHUX pe3yJbTaTiB

NPOBOAWJIM 3 BHUKOPHCTaHHSIM CyYacHHX  METOHIB
BapiariifHoi CTaTUCTUKH i3 3aCTOCYBaHHSAM
CHemiai3oBaHOTO IporpamMHoro 3abesmedeHHs [BM

SPSS Statistics 28, R v.4.4. OmiaKy JOCTOBipHOCTI
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BIIMIHHOCTE MK  TIpymamu  3/iHCHIOBAIM 32
JoroMororo t-kpurepiro CtploneHTa. s BCTAaHOBJICHHS
B3a€MO3B’s3KIB Mix BHpaxeHicTio cumnToMiB [ITCP Tta
MOKa3HUKaMH CTOMATOJIOTIYHOTO CTaTyCy 3acTOCOBYBAaJIN
KopersiitauiA anani3 3a [lipcorom. Criry KopensiiitHoro
3B’513Ky OIIIHIOBAJIM 32 BEJIMYMHOIO Koe(ilieHTa Kopemsii
(r) BiAmMOBiZHO [0 3araJbPHONPHUUHATHX  KPUTEPIiB
(caOxwmid, TIOMipHUIi, CUIIBHUI 3B’SI30K).

PE3YNIbTATU

Pesynbrat TpoBeseHMX JOCHTIPKEHb IOKa3ally,
mo crymnige nposBiB  [ITCP  3HaunHoro  Mmiporo
3aJeKUTh BiJl HAsABHOCTI JOCBimy yd4acTi y OOHOBHX
IisSIX Ta TpPUBAIOCTI BIUIMBY OoioBoro ctpecy. Tak,
y Tpymi BIifCEKOBOCIYXOOBILIB 13  MIiATBEpPIKEHHM
JIOCBIIOM ydYacTi y OOHWOBHX [isfX CIHOCTEpIraimcs
HaniBumii mokasHuku mposiBiB [ITCP: BuCOkWiA piBeHb
cuMnToMiB BusBieHo y 18,0% oci6 (n = 9), cepenniit
piBerp — y 82,0% (n = 41), BUnagKkiB HU3BKOTO PiBHA
He 3adikcoBaHO. BcraHoBieHa TeHIEHLIS  BKasye
Ha TIPOBIOHY poib OoWoBOTO CTpecy y (opMyBaHHI
MICUXOEMOIIIHHUX MOPYIICHb Ta OMOCEPEAKOBAHUIN BIUIHB
Ha MEXaHi3MH PO3BUTKY CTOMATOJIOTYHOI ITaTOJIOTi.

Y rpyni BiiiCEKOBOCTYXOOBIIB, sKi He Opann
Oe3mocepeHbOl ydacTi y OOHOBHX MisIX, IMOKAa3HHUKH
nposisiB [ITCP Oynu 3HauHo Hmwxummu: yci 50 ocid
(100%) wmamm =Hu3pkuit  piBeHp cumnromiB  IITCP
(PCL-5 < 33 6aniB). BcranoBnenuit ¢akt BKasye Ha Te,
0, HE3BaXAIOYM Ha IICUXOEMOIliiiHe HaBaHTa)KCHHS,
MOB’s3aHE 3  BIHCBKOBOIO  CIyk0010,  BIACYTHICTH
0e3MocepeIHFOr0  BIUIMBY OOWOBOTO CTpecy ICTOTHO
3MEHIIIY€E PU3HK PO3BUTKY BupaxeHHX cumitomis [TTCP.

Jns  KimbKiCHOT  OIIHKM ~ BUPaXXCHOCTI  O3HAK
[TCP y rpynmax mpoBeneHo aHami3 3a mkamoro PCL-5.
BcraHoBneHo, 10 y BIMCHKOBOCITYKOOBLIB 3 JOCBIIOM
y4acTi y OOMOBHX MHisIX CEpeAHId MOKA3HHUK 3a IIKAIOI0
PCL-5 cranosuB 42,16 + 6,94 6ana, mo Biamosimae
migBuimeHomy piBHio nposBiB [ITCP Tta y 5,1 pasm
MIEPEeBUIIYBaB IMOKAa3HUK KOHTpoibHOI TpymH (p < 0,05).
Y rpyni BiCBKOBOCITYKOOBLIB, $IKi He Opaiu yuacTi
y OoifioBux misx, cepemHiii mokasHuk IITCP cranoBuB
14,50 + 3,43 Oama, 1m0 BIAMOBIAa€ HHU3BKOMY PIBHIO
npossiB [ITCP ta y 1,77 pasu nepeBuiryBaB BiIIoOBiTHHNA
MOKa3HUK KoHTpomo (8,20 + 2,76 Gama, p < 0,05).
[opiBasiHHs cepennix mokasHukiB PCL-5 Mik rpymamu
MMOKA3aJI0 YiTKy 3aJIeXKHICTb pIBHA CHMIITOMIB Bif
HasIBHOCTI JI0CBiy OoitoBoro ctpecy. [TinBuiennii piBeHsb
mposiBy cumntoMiB [ITCP y BilficbKOBOCTYXOOBIIIB MOXKE
0e3rnocepe/IHb0 BIUIMBATH Ha CTaH POTOBOI MOPOKHUHU
Ta TIJBUILYBAaTH pPHU3UK PO3BUTKY CTOMATOJOTIYHUX
3aXBOPIOBAHb.

Pesymbratn  moCHmi/KEHHS ~— BHUSIBIJIM  CYTT€BI
BIZIMIHHOCTI Yy CTaHi Tiri€HH TMOPOXHUHH pOTa MIX
rpynamMua. Y  BIHCBKOBOCIYXXOOBIIB, $Ki 3a3HaBajn
BIUIMBY OoloBoro crpecy, cepenniii mokazHuk OHI-S
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cranoBuB 2,67 + 0,84 Gana, 110 BiANOBiJac HasgBHOCTI
MOMIpHOTO 3yOHOTO HaJbOTy Ta HaJ SICEHHOIo 3yOHOTro
KaMeHI0. binpll  BUpakeHi  BIAKJIAJEHHS  3yOHOrO
HaJILOTY Ta KaMeHI0 y Wil rpymi, HMOBIpHO, 3yMOBJIEHI
XPOHIYHUM TICUXOEMOLIHHIM cTpecoM, nposiBamu [1TCP
Ta 3HMKCHUM TITl€HIYHUM JODISAOM 32 MOPOKHHUHOIO
pora. Y BiliCbKOBOCITY>KOOBIIIB 0e3 OOHOBOr0 JOCBIdY
cepennii nokasHuk OHI-S cranoBuB 1,93 + 0,40
0aja, IO BIANOBIJA€ MEPEBAXKHO JIEKOMY HAJIbOTY
3 OKPEMHMH TPOSBAMU HaJ| SICEHHOTO 3yOHOI'0 KaMEHIO.
Y KoHTponbpHIM Tpyni cepeaniii mokasnuk OHI-S
cranoBuB 1,55 + 0,35 0ana. OtpumaHi AaHi BKa3ylOTh Ha
MIPOrPECUBHE IMOTIPIIEHHS Tiri€HW NOPOXXHUHH poTa 3i
301IBIICHHSM TICUXOEMOIIIiHOr0 HaBaHTaxkeHHs (p < 0,05
JUISL BCIX TIOPIBHSIHb MK TPYIIaMHu).

HactymauM eranmoMm OOCHIIKEHHS CTaB  aHali3
MMOKAa3HHUKIB 1HIEKCY TIONMIMPEHOCTI Ta BHUPAXKEHOCTI
3amanpHOro Tmporecy B scHax (PMA). BcranosmneHo,
oo y BICEKOBOCITY)KOOBIIIB, SIKi 3a3HaBajid OOWOBOTO
CTpecy, cepemHe 3HaueHHs iHmekcy PMA craHOBHIIO
2691 + 822%, mo y 2,11 pasa mnepeBumryBaio
MOKa3HUK KoHTponbHOI rpymu (12,74 + 4,40%, p <
0,05) i BiAmMOBimaIO JETKOMY CTYICHIO 3amalieHHs i3
TEHACHIIIEI0 110 MOMIPHOTO, 3 3aJy4YCHHSM COCOYKIB
Ta MapriHaIbHOI YacTHHU $ICEH, XapaKTEepHOTO JUIA
moyatkoBux  ¢opm  TiHTiBiTy. [limBumenns PMA
y i Trpymi, ¥HMOBIPHO, 3YMOBJIECHE KOMILICKCHUM
BIUIMBOM (DaKTOpiB BIHCHKOBOi ciyOuW Ta OOHWOBOTO
HaBaHT@KEHHS, BKIIOYHO 3 ICHXOEMOLIHHHM CTpEcoM,
MOPYILICHHSAM XapyOBOTO PEKUMY, OOMEXEHHM JOCTYIIOM
JIO PETYISAPHOI Tiri€HH Ta 3MiHAMH iIMyHHOT pEaKTHBHOCTI.
VY rpymi BilickKoBOCTyX00BLIB 0e3 00HOBOTO XOCBiTY
cepelHe 3HAUCHHs MTOKa3HUKIB iHAekcy PMA craHoBuIIO
17,80 + 5,45%, mo BIONOBIZANO JIETKOMY CTYICHIO
amajeHHss Ta y 1,40 pasza mnepeBUIlyBajo MOKa3HUK
y rpyni korTpOo (p < 0,05).

Otxe, mopiBHILHUM aHami3 iHAekciB OHI-S Ta
PMA cBigunTh TpO 3aJEKHICTh CTaHy TMOPOKHUHH
poTa Bia MCHXOEMOIIHOTO HAaBaHTAXEHHS Ta 0OMOBOTO
nocBigy. [1{o6 mepeBipuTH 1€ MPUITYIIEHHS, TIPOBEACHHMA
Kopensaniiaui anamiz Mix pisHem [ITCP Ta nmokasHukamu
OHI-S i PMA y nocmimKyBaHHX TpyIIax.

OTtpumani pe3ynbTatu CBiI4aTh, 10
migBuIIeHUd  piBeHb  mposiBy  cummnromis  IITCP
y BIMCHKOBOCITY>KOOBLIIB YITKO KOPEIIOETHCS i3 CTAaHOM
POTOBOI TOPOXKHUHM Ta IIJBUILIEHUM pPIBHEM IPOSIBY
CHMIITOMIB CTOMATOJIOTIYHUX 3aXBOpIOBaHb. [linBuieHe
rcuxoemMolniiiHe HaBaHTaxeHHs Ta npossu [ITCP takox
IPsSMO TIOB’si3aHi 3 MOTIPLIICHHSM Tiri€HU TMOPOKHUHU
pora B yMOBax OOHOBOTO CTpecy.

Pesynprarn KOpEIAIIAHOTO aHAi3y MK piBHEM
mposiBy cummroMiB  I[ITCP Tta iHgekcoMm ririeHn
MOPOXXHUHU  POTa  BHUSBWIH  CYTTEBI  MIKIPYIIOBI
BiIMIHHOCTI. Y Tpymi BiHCEKOBOCITYKOOBIIB 3 O0HOBUM
nocBimoM koedimienT kopemsmii I[lipcoma craHOBHB
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r=0,622 (p<0,001), 1m0 CBIXYUTH MPO MOMIPHO-CHIBHUI
MO3UTHBHUH 3B’s30Kk MK piBHeM [ITCP Tta cranom
Tiri€eHN TTOPOKHUHU poTa. Y Tpyti Oe3 00ioBOro TocBimay
3Hadymoi Kopemsmii He BusaBieHo (r = -0,061, p = 0,673),
IO CBIAYMTH IIPO BIJCYTHICTH 3B’S3Ky MDK piBHEM
PCL-5 Ta ririeHoro MOpOXHUHH POTA Y Iii TPYIIi.

Kopensuiitnuit  ananiz mix pisiem IITCP Ta
ingexcoM 3amaneHHs siceH (PMA) Takox miITBEpAUB IO
3aKOHOMIpHICTb. Y BIHCHKOBOCITYKOOBLIB 3 0O0HOBHM
nocBimoM koedimient kopemsmii Ilipcoma craHOBHB
=0,621 (p<0,001), mo cBiAYUTH NPO HPSMHH ITOMIpHO-
CWJIBHUN 3B’S30K M BHCOKUM IICUXOEMOLIMHUM
CTPECOM 1 BUPAKCHICTIO 3alaJIbHAX 3MiH y siCHax. Y rpyri
0e3 00i0BOrO OCBiMY 3HAYYIIOI KOPEIAIl HE BUSIBJICHO
(r = -0,010, p = 0,947), mo BimoOpaxae BiICYTHICTH
BIUIMBY HOMIPHOTO ICHXOEMOLIHHOTO HaBaHTa)KCHHS Ha
CTaH [apOJOHTY.

AUCKYCIA

OTpumMaHi pe3yibTaTH y3TOMKYIOTHCS 3 HasBHUMHA
HayKOBUMH JIaHUMHU LIOJI0 BIUIMBY ICHXOEMOLIHHOIO
CTaHy Ha CTOMAToNOTiYHE 370poB’s. IlcuxoemorriiHi
MOPYILEHHS, TaKi sIK ITiIBUIIEHa TPUBOXKHICTh, XPOHIYHHUN
ctpec ta [ITCP, MOXXyTh HEraTHBHO BIUIMBATH Ha CTaH
MIOPOKHUHU POTa, 30KpeMa 3HIXKYBAaTH €(EeKTHBHICTH
OIATPUMKH Tiri€HW, 3MIHIOBaTH CKJIaZ 1 OOCST CIIMHH,
MOCNabIIoBaTH  MICIEBUH  IMYHITET Ta TOCHIIIOBATH
3amanbHi  mporecd  [2].  Taki 3MiHM  CTBOPIOIOTH
CHpUSATIANBI YMOBH ISl PO3BHTKY Kapiecy, a TakKoX
BUHHMKHEHHS Ta MPOTPEeCyBaHHS 3alajIbHUX 3aXBOPIOBAHb
MMapoIOHTa, 30KpeMa THTIBITY Ta MapOJOHTHUTY [9].

Pe3ynsratu nmpoBefeHUX NOCITIHKEHb MOKA3alH, 10
cryminb 1posBiB IITCP 3HauHOIO MipoIO 3aleKUTh BiX
HassBHOCTI JIOCBiZy y4yacTi y OOHOBHUX JisIX Ta TPUBAJIOCTI
BIUIBY OoWoBoro crpecy. OTpuMaHi pe3ylnbTaTé
BIIMIOBIIAIOTh ~ JaHUM  Cy4YaCHHUX  JOCHIJKCHb, SKi
MMOKa3yIoTh, IO 3HaYHAa YacTHHA BiCHKOBOCITY>KOOBIIIB,
SKI 3a3HaNN BIUIMBY OOHOBOTrO CTpecy, Mae BHpPaXeHi
cumntomu [ITCP.

[IpoBeneHuit  KOpENALHMNA  aHATI3  CBIAYMTS,
IO TICHMXOEMOLiHHI (DAaKTOpH MOXYTh OIIOCEPEIKOBAHO
BIUIMBATH HA PO3BUTOK IMAPOJOHTAIBHUX 3MIH KiJIbKOMA
nuiixaMu. Bucokuit piBeHs crpecy Ta mposisu IITCP
3HW)KYIOTh MOTHBAIIO IO PETYJISPHOTO JIODIALY 32
MOPOKHUHOIO POTAa, IO HPU3BOAUTH O HAKOIHYEHHS
3yOHOTO HambOTy Ta KameHio. Kpim Toro, XpoHiuHHMH
CTpec 31aTeH 3MIHIOBaTH IMyHHHUH CTaryc TKaHHH
MIapOAOHTA, TOPYIIyBaTH OajaHC CIMHH, MiABUIYBaTH
aaresito OakTepid 1 CTUMYJIIOBAaTH 3alalibHi IPOIECH.
BoxgHouac HagBHICTE 3amalibHUX 3MIH 1 HEIOCTaTHS
ririeHa MOPOKHUHU POTa MOXKYTh HOCHIIIOBATH BIAUYTTS
JTUCKOM(DOPTY Ta NMCUXONOTIYHE HANPY>KEHHS, CTBOPIOIOYHN
3aMKHEHE KOJIO B3a€MHOTO BIUIMBY HCHXOEMOLIHHOTO
HaBaHTAXXEHHsI HA CTaH TKAHMH POTOBOT MOPOXKHHUHHU.
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OtpuMaHi AaHi MiATBEPIPKYIOTb, 1110 ICUXOEMOLIHHIN
CTaH BHCTYNAa€ BaXJIUBUM (AKTOPOM PH3HKY PO3BUTKY
Kapiecy, TiHTIBITY Ta IapoJOHTHUTY, MiI04M uepe3
MOBEIIHKOBI Ta (Di3iONIOTIYHI MeXaHi3MHu. Pesynbrati
MiJKPECTIOTh, IO JUIsl CBOEYacHOT MPO(diTaKTHKH Ta
KOpEKLii MNapoJOHTAIBHUX TOpPYLIEHb € HEOOXIIHO
KOMIUIEKCHA  OIlIHKA  ICHUXOEMOIIIHHOIO CTaHy Ta
CTOMATOJIOTIYHOT'O 3/I0POB’sl BIICHKOBOCTYKOOBIIIB.

BMCHOBKMU

Biiicbk0oBOCITYK0O0BIII 3 MiATBEPIKEHUM JOCBiIOM
y4qacti y OOHOBHX MisX JIEMOHCTPYBAIH HAWBUIIHN
piBesr o3Hak IITCP: Bucokuid piBeHbP CHMIITOMIB
3adikcoBano y 18,0% oci6 (PCL-5: 42,16+6,94 6ana), mo
y 5,1 pa3u nepeBUIyBaJIO MOKA3HUK KOHTPOJBHOI IPyIH.
BiiicekoBoCTYK00BIIi 0e3 0OMOBOrO MOCBiIY BHSABISLTH
moMipHy cumnTomatuky (PCL-5: 14,50+3,43 Gama) 6e3
BHIAJKIB BHCOKOTo piBHA mposBiB o3Hak I[ITCP, mo
MATBEPIKYE TPOBITHY POJIb OE3MOCEPETHHOT0 OOMOBOTO
cTpecy y (OpMyBaHHI IICHXOEMOIIIHHUX pO3NAdiB Ta
TUCHYHKITIH.

BilicbkoBociyx00BIi 3 OOWOBMM  JOCBiIOM
MaJld JOCTOBIPHO TipIIMii CTaH Tiri€HW TMOPOKHUHU
pora mnokasuuk OHI-S: 2,67+0,84 ©0ana mnOPIBHIHO
3  BIHCBHKOBOCHYXOOBISIMA 0Oe3 OOWOBOro  JIOCBiLy
(1,93+0,40 Gana) Ta UMBUIBHUMH 0CcO0aMM KOHTPOJILHOT
rpynu (1,55+0,35 6asna), 110 CBIAYUTH MPO MPOrPECHUBHE
MOTIPIICHHS CAMOCTIHHOTO JODIALY 3a IOPOXKHHHOKO
porTa 3i 301IBIICHHSIM ICHXO0EMOIIHHOTO HABAHTAKCHHSI.

3amanienHss  siceH  Oy/no  HaMOULIbII — BUPa)KeHHM
y BilicbKOBOCITY>KOOBLIB 3 OoiioBuMM JnocBinom (PMA:
26,9+£8,2%), mo y 2,1 pasu NepeBUIYBaIO MOKA3HHUK
KOHTPOJIBHOI TPyNM 1 BIANOBIZANO MOMIPHOMY TIHTIBITY,
TOJI SIK y HEOOMOBHUX BIHCHKOBOCITY)KOOBIIIB CITOCTEPIraocs
nerke 3amaneHHs (PMA: 17,8+54%), mo y 1,4 pasu
TIEPEBUIIYBAJI0 KOHTPOJBHHUI IOKa3HUK, BiZoOpa)arodn
BIUIMB 3araJIbHAX YMOB CITy>KOH Ha CTaH MapoOHTY.

Y rpym  BifiCBKOBOCTYXOOBLIB 3  00HOBHM
JOCBIIOM BCTAHOBJICHO MOMIpPHO-CHJIBHHN MO3UTHBHUI
KOpEIIIHHANA 3B’S130K MDK BHPAXKCHICTIO CHMITOMIB
I[ITCP Ta ingexcoM ririeHn mopoxHWHU pota (1=0,622;
p<0,001) i wmikx Bupaxkenictio cumnromis [ITCP
Ta iHAEekcoM 3amaiseHHS sceH (r=0,621; p<0,001),
o0 IATBEPIKYE TPSAMHA 3B S30K MDK  piBHEM
IICUXOEMOIIHHOTO CTpecy Ta TOTIPIICHHSM CTaHy
MMOPOXHUHU poTa. Y rpymax 0e3 0oHOBOro OOCBimTy Ta
KOHTPOJBHIH 3HAYYIIUX KOPEIALii He BUSBICHO.

OtpuMaHi AaHi MiATBEPIPKYIOTb, 1110 ICUXOEMOLIIHHIN
CTaH BHCTYNAa€ BAXJIUBUM (AKTOPOM PH3HKY PO3BUTKY
TIHTIBITY Ta MAapONOHTHTY, JAIIOYM uepe3 MOBENIHKOBI Ta
¢izionoriuni MexaHizmu. J[as cBoeyacHO! mpodiTakTHKH
Ta KOPEKLil MapoAOHTaJIbHUX IOPYIIEHb € HEeOOXIIHOI
KOMIUIEGKCHA  OIlIHKA  ICHXOEMOIIHHOrO CTaHy Ta
CTOMATOJIOTIYHOT'O 3/I0POB’s BIICHKOBOCTYKOOBIIIB.
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Ilepcnexmueu nodanvuiux 00CiodHceny NONATAIOTh
y BHUBYEHHI KOMIUIEKCHOTO BIUIMBY MCHXOEMOLIHHOIO
crpecy ta nposiBiB [ITCP Ha auHamiky MikpoOioleHO3y
MOPOXKHUHU POTA, 3MiHY CIMHOBUIIIEHHS Ta JIOKAJbHI
IMyHHI peakuil TKaHWH MapoJOHTa.

Oomercenns  Odocniodcennsn. Ilomepeunnii  (cross-
sectional) aW3aifH JMOCTIIKEHHS HE JIO3BOJSIE BCTAHOBUTH
MIPUYAHHO-HACTIAKOBI 3B’s3kM MK cummromMamu [ITCP
i craHoM TOpOKHMHM poTa. OIIHKY CTOMATOJIOTiYHOTO
crarycy Oymo oOmexerno iHgexkcamu OHI-S ta PMA
06e3  ypaxyBaHHS  pO3LIMPEHHX  IAPOJOHTONOTIYHUX
mapameTpiB  (DIMOMHA KWIEHb, pIBEHb TPUKPIIDICHHSI
Tomo). Bupaxenicts cummromiB [ITCP ormiaroBamacs 3a
caMO3BITHIM oOrmTyBaJdbHHKOM PCL-5 0e3 minTBepmkeHHS
Pe3yIIBTaTiB CTPYKTYPOBAHUM KIIIHIYHAM iHTEpB’f0 IICHXiaTpa.
AHamiz i3 CTpaTU(]IKali€l0 3a CTAaTTI0 HE TPOBOIMBCA,
HE3BKAFOYHU Ha 3MIIIIAHMI 3 CTaTTIO CKJIA]T BUOIPKH.

Ilepeunni oani ma mamepianu. IlepBuHHI naHi,
BHKOPHCTaHI B IIbOMY OCIHIJKCHHi, Oyl OTpUMaHi Tixa
gac 0e3MocepeHhOr0 KIiHIYHOTO Ta ICHXOMETPHYHOTO
00CTeXEeHHsS yYaCHUKIB 1 BKItodanyd moka3Huku PCL-5,
sHadeHdst OHI-S Tta immekcy PMA. Marepianiom s
aHami3y cTalud 3HeOoCOONeHi IHAMBIMyaJIbHI &aHi BCiX
o0OcTexxeHnx 0ci0, ki Oyau CTAaTHCTUYHO OOpoOIeHi Ta
y3araJibHeHi B pykonuci. JOCHi/KEHHS TPYHTYEThCS
Ha OpUTIHAIBHUX KIIHIYHUX CIOCTEPEKEHHSAX 1 HE
BUKOPHCTOBYE BTOPWHHI HAa0OpW JaHUX abo paHimie
OMyOJIiKOBaHI 1HIUBITyalbHi JaHi MaIli€HTIB.

AOTPUMAHHA ETUMHUX HOPM

Jlocmi/pkeHHST TIPOBEJICHO BIJIOBIAHO /10 INPHUHIIMIIB
IenbcinchKoi mexnaparii. TIcuxonoridae Ta CTOMATONOTiYHE

00CTeHEHHA HPOBOAMIIOCS B CTaHJapTU30BaHHUX
yMOBaxX i3 JOTPHUMAHHSAM MPUHIMIIB TOOPOBUTBHOCTI Ta
KOH(D1ICHIIHHOCTI.

Jlo moyarky OOCTEXEHHsI BCl yYacCHUKH OTPUMad
MOBHY iH(OpPMAIII0 PO METy, 00CST 1 MOXJIHMBI PH3UKH
JOCII/DKCHHSI Ta HaJaJdd IUCbMOBY i1H(OPMOBaHY 3rOmy
Ha y4acthb. [1ix yac 300py, 0OpoOKK Ta 30epiraHHs JaHUX
CYBOPO IOTPUMYBAJHCS MPUHIHITB KOHDIICHIIHHOCTI Ta
3aXMCTYy NEPCOHAIBHOT 1H(QOpPMAIIil yUaCHUKIB.

Bukxopucmanna wimyunozo inmenexmy. ABTOpU
3asBISIOTH, 0 IITYYHUH {HTENEKT HE BUKOPHCTOBYBABCS
JUIsl TeHeparii TekcTy abo aHajily OTpHMaHHMX JaHUX
mpu miarotoBmi 1iei poboTw. Pykommc migroToBICHMIA
aBTOpaMHU, sIKi HECYTh NOBHY BIAINOBINaNbHICTH 332 HOTO
OPHUTIHANBHICTh, TOYHICTh 1 BIAMOBIAHICTE ETHYHHM
CTaHJapTaM.

®IHAHCYBAHHSA TA KOH®JIKT IHTEPECIB

Jlocmi ke HHST BHUKOHAHO oe3 30BHIIIHLEOTO
¢diHaHCYBaHHS. ABTOPM 3asBISIIOTH MPO  BIJCYTHICTB
KOH(ITIKTY iHTEpeciB.
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Abstract

PSYCHOSOMATIC RELATIONSHIPS BETWEEN SYMPTOMS OF THE POST-TRAUMATIC STRESS DISORDER
AND ORAL TISSUE STATUS IN MILITARY PERSONNEL
Oksana V. Kopchak, Viacheslav V. Dmytrashko, Olha V. Asharenkova, Nataliia Eu. Zaretska, Yana V. Litvinova

Private Higher Education Institution «Kyiv Medical University», Kyiv, Ukraine

Introduction. Manifestations of post-traumatic stress disorder (PTSD) in military personnel may negatively affect
the oral cavity, disrupting periodontal tissue homeostasis, promoting dental plaque and calculus accumulation, and
exacerbating inflammatory processes.

Aim. To determine the characteristics of relationships between PTSD manifestations and oral hygiene and gingival
inflammation indices in military personnel depending on their combat experience.

Materials and methods. A cross-sectional controlled design was applied. The critical significance level was set
at p<0.05. A total of 150 participants were examined: military personnel with combat experience (n=50), military
personnel without combat experience (n=50), and civilians (control, n=50). PTSD severity was assessed using the
PTSD Checklist for DSM-5 (PCL-5), oral hygiene status was evaluated with the Simplified Oral Hygiene Index OHI-S
(Greene - Vermillion), and gingival inflammation with the Papillary-Marginal-Alveolar Index (PMA). Pearson
correlation analysis was performed between PCL-5 scores and both OHI-S and PMA indices.

Results. In military personnel with combat experience, the mean PCL-5 score was 42.16+£6.94 points, OHI-S -
2.67+0.84 points, and PMA - 26.91%, which exceeded the corresponding values of the other groups (p<0.05).
In military personnel without combat experience, PCL-5 was 14.50+3.43 points, OHI-S - 1.93+0.40 points, and
PMA - 17.8%. Correlation analysis revealed a moderate-to-strong positive relationship between the severity of
PTSD symptoms and OHI-S (r=0.622; p<0.001) and PMA (r=0.621; p<0.001) in the combat-experienced group. No
statistically significant correlations between PCL-5 scores and dental indices were found in the non-combat group (r =
-0.061, p=0.673 and r =-010, p=0.947, respectively).

Conclusions. Increased symptoms of post-traumatic stress disorder (PTSD) of military personnel is associated with
deterioration of oral hygiene, dental plaque and calculus accumulation, moderate gingival inflammation, and an
increased risk of gingivitis and periodontitis, underscoring the need for a comprehensive approach to the assessment
and maintenance of dental health in this population.

Keywords: post-traumatic stress disorder, combat stress, military personnel, oral hygiene index, gingival
inflammation index, periodontitis, gingivitis
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LONG-TERM EFFECTS OF QUERCETIN ON OXIDATIVE STRESS
PARAMETERS AND NITRIC OXIDE METABOLISM IN PATIENTS

WITH TYPE 2 DIABETES MELLITUS

Zlatoslava O. Shaienko, Halyna Yu. Morokhovets

Poltava State Medical University, Poltava, Ukraine

Abstract

Introduction. Type 2 diabetes mellitus is associated with oxidative stress, impaired antioxidant defence,
and dysregulation of nitric oxide metabolism, all of which contribute to the development of vascular
and metabolic complications. The use of bioflavonoids, particularly quercetin, represents a promising
approach for correcting these disturbances; however, the duration of persistence of its effects after
treatment completion requires further investigation.

Aim. The aim of the study was to evaluate the long-term effects of quercetin on oxidative stress
parameters, antioxidant defence, and nitric oxide metabolism in patients with type 2 diabetes mellitus
three months after completion of treatment.

Materials and methods. The study involved 29 patients with type 2 diabetes mellitus, with a mean age of
59.41 + 1.8 years; among them, 17 were men, and 12 were women. The mean duration of diabetes mellitus
was 10.07 + 1.16 years, and the mean body mass index was 30.69 * 0.9 kg/m?. Patients received quercetin
in the form of the pharmaceutical preparation «Quertin» at a dose of one tablet twice daily for 20 days.
Biochemical parameters were assessed before treatment, immediately after completion of therapy and
3 months after treatment. The activity of inducible NO synthase, constitutive NO synthase isoforms,
arginase, superoxide dismutase and catalase, as well as malondialdehyde concentration, were determined.
Results. Following treatment, superoxide dismutase activity increased from 7.185 #* 0.174 to
15.54 + 0.479 and remained elevated at 13.08 + 0.381 after 3 months. Catalase activity increased
from 1.538 + 0.062 to 3.024 (2.924-3.137), while after 3 months it was 2.581 + 0.073. The level of
malondialdehyde decreased from 29.12 (26.79-32.87) to 14.03 = 0.391 and, after 3 months, remained
lower than baseline at 15.03 + 0.549. After 3 months, the activity of constitutive NO synthase isoforms
increased to 0.068 (0.055-0.189), whereas arginase activity remained below baseline values. Integral
comparison of the parameters at the three time points revealed statistically significant differences
(H=45.97; p < 0.0001). Differences between the post-treatment values and those obtained after 3 months
were not statistically significant (p = 0.2488). Conclusions. The use of quercetin in patients with type 2
diabetes mellitus was associated with sustained positive changes in antioxidant defence parameters, lipid
peroxidation and nitric oxide metabolism 3 months after completion of treatment.

Keywords: type 2 diabetes mellitus, quercetin, oxidative stress, nitric oxide, arginase, long-term outcomes

INTRODUCTION

Type 2 diabetes mellitus (T2DM) remains one
of the most pressing medical and social challenges in
contemporary medicine due to its high prevalence, chronic
progressive course, and significant risk of cardiovascular,
renal, neurological, and microvascular complications.
Despite the availability of effective glucose-lowering
therapies, achieving glycaemic control is not always
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accompanied by complete correction of the metabolic
disturbances underlying disease progression and the
development of diabetic complications [1].

One of the key pathogenetic mechanisms in T2DM
is oxidative stress, which develops as a result of chronic
hyperglycaemia, insulin resistance, activation of systemic
low-grade inflammation, and excessive production of
reactive oxygen species [2,3]. An imbalance between
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free radical generation and the activity of antioxidant
defence systems leads to damage to lipids, proteins,
vascular endothelium, and cellular membranes. One
of the laboratory manifestations of this process is an
increased level of malondialdehyde (MDA), which
reflects the intensity of lipid peroxidation, accompanied
by a reduction in the activity of antioxidant enzymes,
particularly superoxide dismutase (SOD) and catalase.

Dysregulation of the nitric oxide (NO) system
also plays a key role in the development of vascular
and metabolic disturbances in diabetes mellitus.
Physiologically, NO is involved in the regulation of
vascular tone, microcirculation, platelet aggregation, and
endothelial function. However, in T2DM, an imbalance
occurs between constitutive and inducible NO synthase
isoforms, which may be accompanied by excessive NO
production via the inducible pathway, development of
nitrosative stress, and a reduction in the bioavailability
of physiologically active NO [4]. Arginase (ARG) is
also important, as it competes with NO synthase for
their common substrate, L-arginine. Increased arginase
activity may limit the NO synthase-dependent pathway of
L-arginine metabolism and contribute to the progression
of endothelial dysfunction.

In this context, a promising approach is the use of
agents capable of influencing not only individual metabolic
parameters but also the pathogenetic mechanisms of
oxidative and nitrosative stress. One such compound
is quercetin, a bioflavonoid with antioxidant, anti-
inflammatory, and potentially endothelium-protective
properties. Its biological effects are associated with its
ability to reduce free radical formation, modulate redox-
sensitive signalling pathways, influence the NF-kB/Nrf2
system, and enhance enzymatic antioxidant responses [5-9].

In a previous study, it was demonstrated that the
inclusion of quercetin in the comprehensive therapy
of patients with T2DM is associated with a reduction in
oxidative stress manifestations, in particular a decrease
in MDA levels, an increase in SOD and catalase activity,
as well as changes in parameters of the nitric oxide
system [10]. A similar pathogenetic direction of these
changes was also demonstrated in the assessment of
disturbances in the nitric oxide cycle and oxidative stress
in patients with prediabetes [11].

At the same time, most studies investigating
the effects of quercetin on metabolic and biochemical
disturbances in diabetes mellitus primarily assess
immediate treatment outcomes. However, in clinical
practice, it is critically important not only to demonstrate
improvement in parameters immediately after completion
of therapy, but also to determine the duration of
persistence of this effect. Long-term outcomes make
it possible to evaluate the stability of the therapeutic
response, the potential impact of the drug on pathogenetic
mechanisms of the disease, and the appropriateness of its
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inclusion in the comprehensive correction of metabolic
disturbances in patients with T2DM.

Therefore, it is relevant to investigate the dynamics
of oxidative stress parameters, antioxidant defence,
and nitric oxide metabolism not only immediately after
quercetin administration, but also in the long-term period,
namely 3 months after completion of treatment. Such
an approach makes it possible to assess the stability
of the observed biochemical changes and to determine
whether the beneficial effects of quercetin persist after
discontinuation of its use.

AIM

To evaluate the long-term effects of quercetin on
oxidative stress parameters, antioxidant defence, and nitric
oxide metabolism in patients with type 2 diabetes mellitus
3 months after completion of treatment.

MATERIALS AND METHODS

The study involved 29 patients with T2DM, who
underwent examination and treatment at the Municipal
Enterprise «2 City Clinical Hospital» of Poltava. The
mean age of the examined patients was 59.41 + 1.8
years. According to gender distribution, the study group
consisted of 17 men and 12 women. The mean duration
of diabetes mellitus was 10.07 + 1.16 years, and the mean
body mass index was 30.69 = 0.9 kg/m?.

The diagnosis of T2DM was established in
accordance with the Unified Clinical Protocol of
Primary and Specialized Medical Care «Type 2 Diabetes
Mellitus in Adults,» approved by Order No. 1300 of the
Ministry of Health of Ukraine dated July 24, 2024 [12].
Prior to inclusion in the study, patients were receiving
oral glucose-lowering medications; the mean glycated
hemoglobin level was 8.66 + 0.29%. All study participants
received recommendations regarding rational nutrition
and individualized physical activity.

Prior to inclusion in the study, all patients provided
written informed consent. The study was conducted in
accordance with the principles of bioethics and regulatory
requirements for clinical research involving human
participants. The study design and protocol were approved
by the Bioethics Committee of Poltava State Medical
University, Protocol No. 248 dated April 23, 2026.

Patients were prescribed quercetin in the form of
the pharmaceutical preparation «Quertin.» The drug was
administered orally 30 minutes before meals at a dose of
one tablet twice daily; patients were advised to chew the
tablet and drink a small amount of water. The duration of
the treatment course was 20 days. The manufacturer of
the preparation is Public Joint-Stock Company «Scientific
and Production Center «Borshchahivskiy Chemical-
Pharmaceutical Plant».
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The activity of inducible NO synthase (iNOS),
constitutive NO synthase isoforms (cNOS), ARG, SOD and
catalase, as well as the concentration of free MDA, were
determined in the patients. Blood samples for assessment
of these parameters were collected at three time points:
before treatment initiation, immediately after completion
of therapy and 3 months after treatment. This approach
made it possible to evaluate both the immediate and long-
term dynamics of the investigated biochemical markers.
Methodological approaches to the assessment of oxidative
and nitrosative stress parameters were applied in accordance
with previously described biochemical methods [13].

Statistical analysis of the obtained results was
performed using Microsoft Office Excel 2019 and GraphPad
Prism 8.0 software. Data distribution normality was assessed
using the D’Agostino-Pearson test. Under conditions of
normal distribution, the results were presented as mean
values and standard error of the mean (M = m), whereas

in the case of non-normal distribution, the data were
presented as median and interquartile range, Me (Q1-Q3).
Comparisons of parameters at three time points were
performed using the Kruskal-Wallis test and repeated-
measures ANOVA. To assess differences in the dynamics of
biochemical markers in patients with type 2 diabetes mellitus
after quercetin administration across the three time points,
a mixed-effects model was applied, in which the biomarkers
were considered dependent variables and time was treated as
the independent variable. Equality of variances between two
samples was assessed using Fisher’s F-test. Differences were
considered statistically significant at p < 0.05.

RESULTS

The dynamics of the parameters analyzed at
three time points: before treatment, after treatment and
3 months after treatment are presented in Table 1.

Table 1
Dynamics of biochemical markers in patients with type 2 diabetes mellitus following quercetin administration
Parameter, units Before treatment After treatment 3 months after treatment p
SOD, arbitrary units 7.185+0.174 15.54+0.479 13.08+0.381 <0.0001
Catalase, pkat/g 1.538+0.062 3.024 (2.924-3.137) 2.5814+0.073 <0.0001
MDA, pmol/L 29.12 (26.79-32.87) 14.03+£0.391 15.03+0.549 0.0007
cNOS, umol/min per g protein | 0.038 (0.02-0.057) 0.05+0.004 0.068 (0.055-0.189) <0.0001
iNOS, pmol/min per g protein | 0.463 (0.272-0.618) 0.462 (0.272-0.618) 0.53£0.065 <0.0001
ARG, pmol/min per g protein 1.472+0.021 0.668 (0.618-0.755) 0.861 (0.829-0.884) <0.0001

Comparison of the parameters at three time points
revealed statistically significant overall differences in
biochemical markers (H = 45.97; p < 0.0001).

At the same time, one-way ANOVA demonstrated
statistically significant differences between baseline
and post-treatment values (p < 0.0001), as well as
between baseline values and those measured 3 months
after treatment (p < 0.0001). No statistically significant

differences were observed between post-treatment values
and those obtained 3 months after treatment (p = 0.2488).

The findings of the study demonstrated a marked
increase in the activity of the enzymatic antioxidant defence
system after treatment. SOD activity was 7.185 + 0.174
before treatment, increased to 15.54 + 0479 after
completion of the therapeutic course, and remained elevated
at 13.08 £ 0.381 three months after treatment (Fig. 1).
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Fig. 1. Dynamics of SOD (arbitrary units) in patients with type 2 diabetes mellitus following quercetin administration
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A similar dynamic was observed for catalase activity.
Before treatment, catalase activity was 1.538 £ 0.062; it
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increased to 3.024 (2.924-3.137) after treatment, and amounted
to 2.581 £ 0.073 three months after treatment (Fig. 2).
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After treatment

1
Three months after treatment

Time

Fig. 2. Dynamics of catalase (pkat/g) in patients with type 2 diabetes mellitus following quercetin administration

The obtained results demonstrate that quercetin
administration was associated with activation of two key
enzymes of the antioxidant defence system — SOD and
catalase. SOD ensures the dismutation of the superoxide
anion radical, whereas catalase is involved in the
decomposition of hydrogen peroxide.

The level of MDA, a marker of lipid peroxidation
intensity, was 29.12 (26.79-32.87) before treatment. After

40=

Value of the indicator

treatment, it decreased to 14.03 £ 0.391, and 3 months
after treatment it was 15.03 = 0.549. Thus, quercetin
administration resulted in an almost two-fold reduction
in MDA levels. In the long-term period (3 months
after treatment), this parameter remained significantly
lower than the baseline level. A slight increase in MDA
compared with the immediate post-treatment value did not
return to baseline levels (Fig. 3).

L]
Before treatment

L]
After treatment
Time

L)
Three months after treatment

Fig. 3. Dynamics of MDA (umol/L) in patients with type 2 diabetes mellitus following quercetin administration

The analysis of NO-synthase system parameters
showed that ¢cNOS activity was 0.038 (0.02-0.057) before
treatment. After treatment, it increased to 0.05 + 0.004, and 3
months after treatment it reached 0.068 (0.055-0.189) (Fig. 4).

Unlike most other parameters, cNOS demonstrated
not only maintenance but also a further increase in the
long-term period.
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At the same time, iNOS activity did not show a clear
decreasing trend. It was 0.463 (0.272-0.618) before
treatment, 0.462 (0.272-0.618) after treatment, and 0.53 +
0.065 three months after treatment (Fig. 5).

The most favourable dynamics in the NO system
were primarily associated with an increase in cNOS
activity, whereas iNOS remained relatively stable.
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Fig. 4. Dynamics of cNOS (nmol/min per g protein) in patients with type 2 diabetes mellitus following quercetin administration
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Fig. 5. Dynamics of iNOS (umol/min per g protein) in patients with type 2 diabetes mellitus following quercetin administration

ARG activity was 1.472 = 0.021 before treatment.
After treatment, it decreased to 0.668 (0.618-0.755),
and 3 months after treatment it was 0.861 (0.829-0.884)

(Fig. 6).

Thus, after treatment, a marked decrease in arginase
activity was observed. Three months later, this parameter
slightly increased compared with the immediate post-
treatment value; however, it remained lower than
the baseline level. This indicates the persistence of
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a favourable trend in the arginase pathway in the long-
term period.

Overall, the integrated comparison of the studied
parameters across the three time points demonstrated
statistically significant differences (H=45.97; p <0.0001).

The mixed-effects model confirmed a significant
effect of treatment on biochemical markers (p < 0.0001);
however, it did not confirm a statistically significant effect
of time on changes in these parameters (p > 0.05).
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Fig. 6. Dynamics of ARG (umol/min per g protein) in patients with type 2 diabetes mellitus following quercetin administration

The findings show that the observed post-
treatment changes were not transient. Three months
after the completion of therapy, the parameters remained
statistically different from baseline values; however, no
statistically significant differences were found compared
with the immediate post-treatment results.

DISCUSSION

The obtained results demonstrate that quercetin
administration in patients with T2DM was associated
with a comprehensive positive dynamics of the studied
biochemical parameters. The most pronounced changes
concerned an increase in the activity of antioxidant enzymes,
namely SOD and catalase, and a reduction in MDA levels,
indicating a decrease in oxidative stress intensity.

Quercetin is a polyphenolic compound capable
of modulating redox-sensitive signalling pathways,
particularly NF-xB and Nrf2, which may explain its
antioxidant and anti-inflammatory properties [5-9,
14]. The maintenance of elevated SOD and catalase
activity 3 months after treatment completion may
indicate a prolonged effect of quercetin on the enzymatic
antioxidant defence system.

Although SOD activity in the long-term period
was slightly lower than immediately after treatment, it
remained substantially higher than baseline levels. This
suggests that activation of antioxidant defence was not
limited to a short-term effect but persisted for 3 months
after therapy completion. A similar pattern was observed
for catalase activity, which remained elevated compared
with baseline, suggesting sustained enhancement of
peroxide detoxification capacity.
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Overall, the coordinated increase in SOD and
catalase activity may indicate partial restoration of
the enzymatic antioxidant response in patients with
T2DM. Importantly, both parameters remained higher
than baseline at 3 months, supporting the hypothesis
that quercetin may contribute not only to short-term
antioxidant correction but also to a more sustained
adaptive response.

The obtained data also indicate a reduction in lipid
peroxidation intensity after treatment, with persistence of this
effect in the long-term period. As MDA reflects oxidative
damage to cellular membranes, its sustained decrease may
represent one of the key markers of quercetin efficacy in
correcting oxidative stress. In the context of T2DM, this is
particularly relevant, as chronic hyperglycaemia, insulin
resistance, and endothelial dysfunction promote excessive
reactive oxygen species production and lipid peroxidation,
contributing to vascular complications [1-4].

Regarding the nitric oxide system, the most significant
changes were an increase in constitutive NO synthase
(cNOS) activity and a decrease in arginase (ARG) activity.
This pattern is pathogenetically relevant, as arginase
competes with NO synthase for their common substrate,
L-arginine; therefore, reduced arginase activity together
with increased cNOS activity may reflect a more favourable
redistribution of L-arginine toward NO synthesis [15, 19].

Unlike most other parameters, cNOS demonstrated
not only sustained improvement but also a further increase
in the long-term period, suggesting a gradual restoration
of physiological NO-dependent endothelial regulation,
including vascular tone and microcirculation control. In
T2DM, impaired NO bioavailability is a key mechanism
of vascular dysfunction; therefore, the observed increase
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in cNOS activity at 3 months may be considered
a favourable adaptive change.

In contrast, arginase activity decreased after
treatment and, although it slightly increased at 3 months
compared with the immediate post-treatment level, it
remained below baseline. Together with increased cNOS
activity, this suggests a sustained shift in L-arginine
metabolism towards NO synthase—dependent pathways.

Comparison across the three time points showed that
long-term results remained close to post-treatment values.
The absence of statistically significant differences between
post-treatment and 3-month values indicates stability
of the achieved changes. At the same time, significant
differences between baseline and 3-month values confirm
a sustained therapeutic effect.

The obtained results are consistent with previous
studies demonstrating the beneficial effects of quercetin
on oxidative stress, nitric oxide metabolism, and arginase
activity [10, 11, 15-18]. However, the 3-month follow-
up allows these effects to be interpreted not only as an
immediate response but also as a sustained biological effect.

This finding supports further research into the
optimal frequency of repeated quercetin courses,
including evaluation at 3- or 6-month intervals. However,
given the absence of a significant time effect in the current
analysis, no definitive conclusions can be drawn regarding
the necessity of repeated administration, which requires
dedicated prospective long-term studies.

CONCLUSIONS

The use of quercetin in patients with T2DM was
associated with the maintenance of favourable changes in
oxidative stress parameters, antioxidant defence, and nitric
oxide metabolism 3 months after treatment completion.
The long-term effect was manifested by increased activity
of SOD, catalase, and cNOS, as well as decreased MDA
levels and arginase activity compared with baseline
values. The absence of statistically significant differences
between immediate post-treatment results and those
obtained after 3 months indicates the stability of the
observed changes in the long-term period. These findings
suggest that quercetin may be considered a promising
component of comprehensive pathogenetic correction of
oxidative stress and NO synthase—arginase imbalance in
patients with type 2 diabetes mellitus.

Prospects for further research. A promising
direction for further research is the assessment of longer-
term dynamics of oxidative stress parameters, antioxidant
defense and nitric oxide metabolism in patients with
type 2 diabetes mellitus after quercetin administration. It
is advisable to conduct studies with an extended follow-
up period, particularly at 6 and 12 months after therapy
completion, as well as to investigate the effectiveness of
repeated quercetin courses for maintaining the achieved
antioxidant and metabolic effects.
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BIOOANEHI E®EKTU KBEPLEETUHY HA NOKA3HUKWU OKCUOATUBHOIO CTPECY TA METABONI3M OKCULOY
A30TY Y NALUIEHTIB 3 LYKPOBWM OIABETOM 2 TUNY
3narocnasa O. Waexko, ManuHa 0. MopoxoBeLb

lMonTaBcbkuit AepxaBHUIn MeanyHUA yHiBepcuTeT, M. MonTasa, YkpaiHa

Beryn. LlykpoBuii iabeT 2 TUILY acOL[I0ETHCS 3 OKCUAATUBHUM CTPECOM, MOPYLIEHHSIM aHTUOKCHAHTHOI'O 3aXUCTY
Ta AUCPEry/sLielo MeTabo/i3My OKCHAY a30Ty, 10 CIPHUsSE PO3BUTKY CYAUHHHUX i MeTabOJIYHMX YCKJaJHEeHb.
3actocyBaHHSl 6i0dJIaBOHOIAIB, 30KpeMa KBEPLETHHY, € NEPCHEKTHUBHUM MiJXOZ0M Z0 KOpeKLil IMX MOpyLIeHb;
OJJHaK TpUBAJIICTb 36epekeHHs Horo edeKTiB Mic/s 3aBepleHHS JIKyBaHHSA IOTPeOye M0AaNbLUIOr0 BUBYEHHS.
Meta. OuinuTy BiggaseHi epeKTH KBEPIETHHY IL[0J0 NOKAa3HUKIB OKCUZATHBHOTO CTPECY, aHTHOKCHJAHTHOTO
3aXUCTy Ta MeTaboJi3My OKCHAY a30Ty B Nalli€eHTiB i3 IyKpoBUM Jia6eToM 2-ro Tumy d4epe3 3 Micani micis
3aBeplIeHHs JIiKyBaHHS.

Marepiasiu Ta MeTOAU. Y JOC/IiJKeHHs 6yJi0o BKJIOYEHO 29 MalieHTIB i3 IyKPOBUM JiabeToM 2 THUIY, cepelHiil
BiK skux craHoBUB 59,41 + 1,8 poky; cepex Hux 6ysio 17 yosoBikiB i 12 xiHok. CepeJjHs TpUBaJiCTh LyKPOBOTO
nia6ety cranoBusa 10,07 + 1,16 poxy, cepeaHii ingexc macu Tiaa - 30,69 + 0,9 kr/m? IlamieHTH OTpUMyBanu
KBepLeTHH y dopmi papmaneBTryHOro npenapaty «KBeptun» y no3i 1 TabseTku ABidi Ha K06y npotsarom 20 AgHiB.
bioxiMiyHI NOKa3HUKHM OLiHIOBaJM [0 JIIKYBaHHA, Ofpa3sy Iic/aA 3aBeplleHHA Tepanil Ta depe3 3 MicAui micias
JIiKyBaHHS1. BU3Hayanu akTUBHICTh iHAYLHOeabHOI NO-CUHTa3H, KOHCTUTYTUBHUX i30popM NO-cHHTa3y, apriHasy,
CyNepoKCUAANCMYTa3u ¥ KaTajla3H, a TAKOX KOHLIEHTpallilo MaJlOHOBOTO AiaabAeriay.

Pe3ynbraTH. [licis niKyBaHHS aKTHUBHICTh CyNMepOKCHUAAMCMYTa3u miaBuimyuiaca 3 7,185 + 0,174 go 15,54 + 0,479
i 3asnmasiaca migBUIEeHow Yepe3 3 Micani - 13,08 + 0,381. AKTUBHICTB KaTaJsa3u 3pocia 3 1,538 £ 0,062 o 3,024
(2,924-3,137), a yepe3 3 Micani cranoBusa 2,581 = 0,073. KoHueHTpalid MaJOHOBOrO JiaJbJAerily 3HHU3UJIACH
329,12 (26,79-32,87) o 14,03 £ 0,391 i yepes 3 micaui 3anuIanacs HUXKYOKW 3a BUXiJHUH piBeHb — 15,03 + 0,549.
Yepes 3 Micsli aKTUBHICTb KOHCTUTYTUBHUX i30popM NO-cuHTa3u migBumuiaacs go 0,068 (0,055-0,189), Toai sk
aKTHUBHICTb apriHasu 3aJjullajacsd HUXKYOK0 3a BUXIiJHI 3HaueHHs. [HTerpajibHe NMOPiBHSAAHHSA MOKAa3HUKIB Y TPbOX
YaCOBUX TOYKAX BUSIBUJIO CTATUCTUYHO 3Hauywi BigminHocTi (H = 45,97; p < 0,0001). BiaminHOCTI Mi>k mOKa3HUKaMHU
nicsia JiKyBaHHSA Ta yepe3 3 MicsLi He 6y/IM CTATUCTUYHO 3HavyumH (p = 0,2488).

BHCHOBKH. 3acTOCyBaHHS KBEPLETHHY MallieHTaM i3 I[yKpoBUM JiabeToM 2-ro THIMY acouiioBasaocs 3i CTIMKHUMHU
MO3UTUBHUMHU 3MiHaMH MOKAa3HUKIB aHTUOKCUJAHTHOTO 3aXUCTY, IEPEKUCHOTO OKMCHEHHs JiniAiB i MmeTabosizmy
OKCHJy a30Ty 4yepe3 3 MicsAlL mic/is 3aBeplleHHs JiKyBaHHS.

Kamwouoei cnoea: nykpoBui AiabeT 2 THIY, KBepLETHH, OKCUAATUBHUM CTPeC, OKCUJ, a30Ty, apriHasa, BigsaaeHi
pe3y/bTaTH.
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MeTta. /JlocniguTy pesieBaHTHICTb JoolepaliiHUX MeTOZIB Bisyasisanii Ha OCHOBI 3acTocyBaHHS
iHTpaomnepanifiHol yJ1bTpa3BykoBoi AiarHocTuku (I0OY3/]) Ak MeTOAy «OCTAaHHBOI NepeBipku» mif 4Yac
XipypriuHoro JiikyBaHHs Nali€HTIB i3 MeTacTa3aMU KOJIOpPeKTaJIbHOTO paKy B nevinky (MKPII).
Marepiasiu Ta MeToau. [IpoBefjeHO OJHOMOMEHTHe IONepeyHe [JOCTi[AKeHHS. BukKOHaHO aHasi3
pe3yabTaTiB JiikyBaHHsA 59 manieHTiB i3 MKPII Ha 6a3i KHII «KuiBcbkril MicbKUI KJIiHIYHUNA OHKOJIOTITYHUI
ueHTp» y 2024-2025 pp. i3 BCTaHOBJIEHUM KJIiHIKO-pEHTT€HOJIOTIYHUM JiarHO30M, MiATBEpAKEHUM
IHCTpyMEeHTa/bHO LLISIXOM NpPOBeJEeHHS MYyJbTUCHipasbHOI KoMm'toTepHoi ToMmorpadii (MCKT) opraniB
IPYAHOI KJITKY, 4YepeBHOI MOPOXXHWUHM Ta MaJIOTO Ta3a 3 BHYTPIIHbOBEHHUM KOHTPACTyBAaHHAM
Ta/abo MarHiTHO-pe3oHaHCHOI ToMorpadii (MPT) opraHiB yepeBHOI NOPOXKHHWHU 3 BHYTPIlIHbOBEHHUM
KOHTPAaCTyBaHHSIM, a TaKOX TiCTOJIOTIYHHUM JOC/IiIKeHHSM micjasonepaniiHoro Mmatepiany. [lanieHTam
i3 MKPIl pytuHHo BukoHyBasu [0Y3/l. KpuTepisiMu BKJIIOYEHHS [0 [AOCIipKeHHs OyJd HasBHICTb
pe3sekTabenbHux MKPII Ta BificyTHiCTb a6COMIOTHUX IPOTUIIOKA3aHb JI0 XipypriYHOTO JIiKyBaHHS.
PesynbTaTH. 3a gomnomorow I0Y3/l y 5 (8%) nauieHTiB [0JaTKOBO BHUsABJEHO 7 MeTacTasiB, He
ifeHTUIKOBaHUX MiJ Yac NepezonepaniiiHoi Bidyanisalii, 110 IpyU3BeJo A0 3MiHU XipypriuHoi TaKTHUKHU.
[Ipy mnopiBHAHHI Mali€eHTIB i3 Ta 6e3 [J0JATKOBO BUSIBJIEHUX MeTacTas3iB CTATUCTUYHO 3HAYYLIUX
BiAIMiHHOCTEeN 3a BiKOM, CTaTTIO, JIOKaJi3alji€el0 MePBUHHOI MyXJWHU Ta BapiaHTOM INepejolnepaniiHol
BisyaJsizauii He BUsiBjieHO. Ha 0CHOBi oTpuUMaHUX JaHUX MOOYJ0BaHO MOJE/b JIOTICTUYHOI perpecii ajs
BUSIBJIEHHS $aKTOpiB, fKi BIJIMHY/IM Ha BUSBJIEHHS HOBHUX MeTacTasiB. 3a pe3ysbTaTaMH JIOTiCTUYHOI
perpecii Hail6inp11 UMOBIpHUMU paKTOpaMHy, SIKi BIJIMHYJIU Ha BUSIBJIEHHS HOBUX MeTacTasiB, Oy TUI
MeTacTasiB, KiJIbKiCTb MeTacTa3iB Ta iHTepBaa Mixk MCKT i1 onepaTUBHMM BTpydyaHHSIM. PerpeciiiHuit
aHaJ/i3 MOKasaB, 110 OiJbIlAa KiJIbKICTh Ta CUHXPOHHUM XapaKTep MeTacTasiB acoliloBaJuCs 3 BHUIIOHO
HMOBIpHICTIO JOJAaTKOBOr0 iHTpaomnepaliiHOro BUsiBJeHHS BorHul. YacoBui iHTepBan mixk MCKT Ta
omnepali€ TaKoXX MaB MO3UTHUBHY acoliallilo 3 pU3UKOM HepeJsieBaHTHOCTI AoonepaliiHuX AaHuX. s
BUOOpPY ONTHMaJbHOTO IPAaHUYHOTO 3Ha4YeHHs 0yJI0 BUKOPHUCTAHO METOJ, pPO3paxyHKy iHzAekcy lOzxeHa.
OnTtumanbHa Mexa pesieBaHTHOCTI MCKT cranoBua 29 gHiB.

BHUCHOBKM. 3ri[HO 3 JaHUMHU LbOTO JOCJi[KeHHsS, HaWOiJbll ONTHMaJIbHUM BUIJIAJAE BUKOHAHHA
ONepaTUBHOr0 BTpy4YaHHs NpoTAroMm 29 fi6 micas octaHHboi MCKT, ockijibky mic/is 11bOro TEpMiHY
4acTOTa A0JATKOBUX iHTpaonepaliiHUX 3HaXiZJ0OK 3pOCTaE.

Kawuoei cnoea: MeTtacTasm KOJOPEKTAaJbHOr0 paKy B NMEeYiHKY, pe/IeBaHTHICTb JoomnepaniiiHol
Bi3yaJstizanii, iHTpaonepaiiiiHe y1bTpa3ByKOBe A0C/HAIAKEHH, pe3eKia Ne4iHKu

BCTYN B ymoBax BilicbkOBOTO cTaHy B YKpaini norictuuni

TPYIHOIII Ta MiJBUIICHE HABAHTAXKECHHS HA MEIUYHI

BilicbkoBuil craH B YKpaiHi HpU3BIB 10 CYTTEBUX 3aKkiagd  OPU3BOAATH A0  30iIBLIEHHS  YacOBMX
3MIH y HaJaHHI MeJUYHOi JOIOMOIM, 30KpeMa M  MpOMDKKIB MiX JIarHOCTUKOK 3aXBOPIOBAHHSA Ta HOroO

1iaj1i30BaHOI JOIIOMOIM OHKOJIOTIYHUM TIallieHTaM. jikyBaHHsaM [1].
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Konopekransuuii pak (KPP) mponosxye Bxoqutu 10
TPIHKM HAaHOLIBII MOIIMPEHUX 3JI0SKICHUX HOBOYTBOPEHB
cepell JOPOCIIOr0 HACENICHHS y CBITI HE3aJIeXKHO Bij
crari [2]. V Omuspko mnonoBuHM manieHTtiB i3 KPP
JIarHOCTYIOTh MeTacTasu B mediHky [3]. Pesekuiitni
XIpypriydi BTPYYaHHSI € OCHOBHHMM METOJIOM JIiKyBaHHs
MeTacTa3iB KOJIOPEKTaIbHOro paky B nedinky (MKPIT) [4].
Hepinko MKPII € mHO)XMHHMMH (4 Ta Oliblie), a TAKOXK
MOXYTh  JIOKaJizyBarucs OinobapHo. CraHgapTHOIO
JIarHOCTUYHOIO MPOLIEAYPOIO, SIKa BUKOPUCTOBYETHCS LIS
IUIaHyBaHHS XIPYPriyHOTO BTPYYaHHS, € MYJIBTHCIIpaIbHA
komm’rorepHa tomorpadis (MCKT) Tta/abo MmarHiTHO-
pe3onancua tomorpadis (MPT) 3 BHyTpiIHBOBEHHUM
KOHTpacTyBaHHsM.  UymmmBicte Ta  crneuudivHIiCTh
3a3HAYEHUX METOAIB CTaHOBIATH BigmoBizHo 85%
i 80% Tta 92% i 88% [5]. IlomomxkeHHs TEpMiHYy MiX
nposenenHssM MCKT Ta/abo MPT i oneparuBHEM
BTPYYaHHSM MOXE TPHU3BECTH [0 IIPOrpecyBaHHs
3aXBOPIOBAHHs, 30KpeMa /O NOSBH HOBHX METacTasiB
y meuinri. Ilpore Ha CBHOTOJHI HEMAa€ YITKHX JaHHUX
nono TepMmiHy pesieBanTHocTi ganux MCKT Ta/abo
MPT mns namientis i3 MKPII, Ha BiaMiHy BijJ MaIli€HTIB,
HAMPHKIIAA, 13 paKkoM MiAIUIYHKOBOI 3ayo3u  [6-8].
Takox 3pocTae pojib IHTpaoHepalliifHOl YIBTPa3BYKOBOL
niarnoctuku (IOY3]]) mpu XipypriuHMX BTpyYaHHSX Ha
neviHmi, 30kpeMa 3 npuBoay MHoxuHHUX MKPII. Llew
METOJl, OKPIM TPaIUI[IHHOTO 3aCTOCYBaHHS UIsS HaBiraifii
Ta IJIAHYBaHHS pe3eKIlii, MOXHa PO3NISAaTH SIK METOX
«OCTaHHBOI MIEPEBIPKM JJIsI BUSIBJICHHSI HOBHUX METACTAa3iB.

META

Ha ocnoBi 3acrocyBamns [0VY3[], sk wmeromy
«OCTaHHBOI MEPEBIPKM» MiI Yac XipyprigHOTro JiKyBaHHS
marieatiB 3 MKPII, gocmimuté  peneBaHTHICTH
JOOTIepalifHIX METOIB Bizyai3aii.

MATEPIANIA TA METOAN

[TpoBeneHO 0IHOMOMEHTHE TIOTIEPEYHE JTOCITIPKEHHS.
BukoHaHO aHami3 pe3yiabTaTiB JIKyBaHHSA 59 mMaIli€eHTIB
i3 MKPII na 6a3i KHII «KuiBcbkuit Micbkuil KIiHIYHHNA
OHKOJIOTTYHUI 1eHTp» y 2024-2025 pp. i3 BCTaHOBJIEHHM
KIIIHIKO-PEHTTCHOJIOTTYHUM  JTIarHO30M, MiATBEPIKCHUM
iHcTpyMeHTanbHO (uunsixoM mpoBeaeHHs MCKT opranis
IPyAHOT KIIITKH, YepeBHOI IOPOKHMHU Ta MAJOro Tasa
3 BHYTPIIIHbOBEHHMM KOHTpacTyBaHHsM Ta/abo MPT
OpraHiB 4YepeBHOI MOPOKHMHH 3 BHYTPINIHBOBEHHHM
KOHTPAaCTyBaHHSIM) Ta TICTOJIOTIYHO  (JOCHIPKEHHSIM
micisioniepaniiHoro  Marepiaiy). [lamientam i3 MKPII
pytuHHO BukonyBaiu 10Y3/l. KpurepisimMu BKIIOYEHHS /10
JOCIiKeHHsT Oynn HasBHICTH pesekrabensHnx MKPII Ta
BIZICYTHICTb a0COJIOTHHX IPOTUIIOKA3aHb JI0 XipypriuHOTO
nmikyBaHHs.  Kputepii  pesekrabenbHOCTI  MeTacTasiB
y mediHni Bu3Havanucs 3a Pawlik et al.: (1) moximBicTh
30eperT! JBa CyMDKHI CETMEHTH NEYiHKH ITCJIS Pe3eKIii;
(2) 30epexeHHsT BEHO3HOTO Ta apTepialibHOTO MHPHUTOKY,
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BEHO3HOIO BIJITOKY, a TaKOXX BiJTOKY JKOBYi B 3QJIMILIKY
nevyinky; (3) azekBartHWMit 32 00’€MOM  3AJIUIIOK
nevyinky [9]. Yei xBopl Hajganu NMUCBMOBY iH(OPMOBaHY
3rofly Ha JIIKyBaHHS Ta OIIEPAaTUBHE BTPYYaHHS. YCIM
MalieHTaM IiJ] 4ac ONEepaTHBHOIO BTPYHYAHHS ITPOBOIMIN
PEBi3il0 UYepeBHOI MOPOKHHHM Ha NpEeIMET HasBHOCTI

BiJIAJICHUX  METacTasiB, a TaKOK  IaJbIIaTOpHE
JOCHIKEHHST TE4iHKH. YCI OIepaTWBHI  BTpYYaHHs
i3 3actocyBanHsM [OY3/l BHKOHAHO JIATAPOTOMHHM

noctynom. [ns mpoBenenns [0Y3]] BuxopucToByBaiu
niHiAHK# (gactoToro 4-15 MI'n) Ta KOHBEKCHUIT (4acTOTOO
1-8 MI'm) naruuku. IHTpaonepariiiHe yIbTpa3ByKOBE
JIOCITIDKCHHS BUKOHYBAJIM aHAJIOTTYHO METOMMIII, OMTUCAHII
Somaiah Aroori [10]. OxpiM BUSBICHHS JIOJAQTKOBHX
MmeracraziB, IOY3]] 3acTocoByBanu mjsl IUIaHYBaHHsS Ta
KOHTPOJIIO TUTOLIMH PE3CKIlii MeuiHKU. Y BCIX 3a3HAUYCHHUX
Mali€HTIB BUKOHAHO paJMKalbHI XipypriuHi BTpydYaHHS,
30KpeMa 3 BHIAJCHHSM BepHU(IKOBaHMX METacTasiB, sIKi
Oynu nomarkoBo BusiiieHi mif yac [OY3]l. CratuctudHmii
aHaJi3 OTpUMaHuX JaHux npooguin B nakeri EZR (Easy
R), version 1.68. Pesymsraru mnpexacTaBieHi y BHIISI
MeJiaH i3 MDKKBapTWIIBHMM IHTEpBaJOM abo CepeaHix
3HAUCHb 31 CTaHJAPTHUM BIAXWJICHHSM, 3aJIG)KHO BiJ
XapakTepy po3noaily AaHux. JIis MOpIBHSIHHSA KUTbKICHHX
3MIHHUX MDK HE3aJI©KHUMU TIpPylaMH 3aCTOCOBYBaIN
kputepii ManHa—BirHi. [lopiBHSHHS KareropiajJbHUX
3MIHHHMX MPOBOIWIM 3a JIOIIOMOTOK KpHUTEpito ¥2 abo
TouHOrO Kputepito dimepa. /[y OMIHKK BIUIUBY KJIiHIKO-
pamionoriyaux (HaKkTOpiB Ha BHUSBICHHSA JIOJATKOBHX
MeTacTasiB 3a gornoMoror 10Y3/] BUKOHAHO JIOTICTUYHUI
perpeciiinunii  anami3. 3HaueHns p < 0,05 BBaxanmu
CTaTUCTUYHO 3HAYYILUMH.

PE3YNIbTATU

Jo mocnimkeHHs 3airydeHo 59 MaIlieHTiB, y SKuX, 3a
JAHUMH TIepeIOTIePaIliifHOTO 00CTeKEHHSI, OYI0 BUSBICHO
MKCPII, sixi po3uineHi sk pe3exrabenpHi. LM marienram,
I Yac BUKOHAHHS PE3CKUIHUX BTpy4YaHb 3 INPUBOLY
MKPII, npoBomumocs IOY3/1.

3aranbHa XapakTepHCTHKA TMAlli€HTIB HaBeJEeHA
y Tabmumi 1. ¥V BuOipmi 6yno 28 (47,5%) 4oyoBiKiB Ta
31 (52,5%) xinka. CepemHiii BiK MAIliEHTIB CTaHOBHB
65,4 + 8,4 pokiB. 3a JoKali3alli€l0 MEePBUHHOT MyXJIUHA
posmozain mamieHtiB Oy HactymHuM: y 7 (11,9%)
BUIIAJIKaX MyXJHHA JIOKaNi3yBajacs B MNpaBiil MOJOBHHI
o6omoBoi kuiuku, y 1 (1,7%) — B momnepe4uHo-00010Bil
kumi, y 19 (32,2%) — B niBiii nosnoBuHI 00010BOT
KUIIKH, Ta 'y 32 (54,2%) — y npsmiid KA.

ITepenomneparniitna Bi3yamizamis Bkiarodana MCKT
ta/abo MPT. Komn’torepHa Ttomorpadiss BuUKoHaHa y 48
(81,4%) mnamienti, MPT — y 30 (50,8%) mamieHTis,
obuBa metoau Oyiu 3actocoBani y 19 (32,2%) Bunankax.
Cepenniit intepBanm Mix mnpoBegeHnHsM MCKT Ta
OIlepaTUBHUM BTPYYaHHSM cTaHOBUB 32,9 + 19,1 nobOw,
tomi gk Ayt MPT — 29,1 + 14,3 no6u.
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Tabnuys 1
3aranbHa xapakTepucTuka 4OCniaXyBaHOI BUOIpKU nallieHTiB

Tloka3sHUK 3HayeHHA
KinpkicTs mamieHTiB 59
Bik, poku 66 (60-72)
CraTh
Kinoua 31 (52,5%)
Youmoiua 28 (47,5%)
Tum MeracTasiB
CHHXPOHHI 37 (62,7%)
MetaxpoHHi 22 (37,3%)
TlepBUHHA TyXJIMHA
IIpaBa mosoBHHA 0000BOI KUIIIKH 7 (11,9%)
ITonepeyna 060710Ba KUIIIKA 1 (1,7%)
JliBa monoBrHAa 060/10BOT KHIITKH 19 (32,2%)
IpsiMa kumKa 32 (54,2%)
CepelHs KUTBKICTh METacTa3iB 3+3
MeniaHa KUJIBKOCTI METacTa3iB 1(1-19)
JloomepariiiHa Bi3yastizalis
KT 48 (81,4%)
MPT 30 (50,8%)
KT ta MPT 19 (32,2%)
InTepBan mixk KT Ta xipypriuaum JikyBaHHsAM, 1062 32,5 (18,8-41,3)
InTepBaa mixk MPT Ta xipypriuaum JikyBaHHsIM, 100a 31(19,5-39,0)

3a maHUME TIepenonepaniiHoi Bizyami3allii, cepemHs
KUTBKICTh MeTacTa3iB cranoBmia 3 = 3 (Bix 1 mo 19). 3a
XapaKTepoOM METAaCTaTHYHOTO YpPaKCHHS IepeBa)kaiiu
CHHXpOHHI MetacTazu — 37 (62,7%), Toai sSIK METaXpOHHI
MeTacTasu BusBieHoy 22 (37,3%) naiieHTiB.

3a pmomomororo I0Y3[ y 5 (8%) marieHTiB
JIONIaTKOBO BHSBJIEHO 7 MeTacTasiB, HE ifeHTH(iKoBaHi
HiJ Yac mepenonepariiHoi Bizyamizarii, 110 MpuU3BeNno 10
3MiHH XipypriqHOi TAaKTHKH.

IIpu mopiBHSAHHI TAaIlieHTiB i3 Ta 03 JOTATKOBO
BHUSIBICHUX MeTacTas3iB CTaTUCTUYHO 3HAUYIIUX
BIIMIHHOCTEH 3a BIKOM, CTaTTIO, JIOKATI3aIli€l0 ICPBUHHOT
IMyXJIMHU Ta BapiaHTOM MepefonepaliifHoi Bizyami3arii He
BHSBJICHO.

Ha ocHOBi oTpuMaHHX JaHUX NOOYZOBaHO MOJEIb
JOTICTHYHOI ~ perpecii uiss  BUSABICHHSA  (PaKTOPIB,
SKi BIUIMHYIM Ha BHSBICHHS HOBHX MeTacTasiB. Sk
MOTCHINIHI TMPETUKTOPH OO0 Momemi Oyl BKITIOUCHI
TUI METacTa3iB, iX KUIBKICTh, JOKAaNi3alis MEepBHHHOI
myxauad  Ta  iHTepBanm Mk MCKT Ta/abo MPT
1 XipypriYHUM BTpy4YaHHSIM. 32 pe3ysbTaTaMH JIOT1CTHIHOT
perpecii  HaiOLnpm  HWMOBIpHUMH  (akTOpamu, sKi
BIUTMHYJIM Ha BHUSBICHHS HOBHX MeTacTa3iB, Oyld THII

MeTacTa3iB, KUIBKICTP MeETacTas3iB Ta IHTEpBal MiX
MCKT # oneparnBHUM BTpydaHHAM. Perpeciitauii anami3
MTOKa3aB, M0 OUBIIA KUTBKICTh Ta CHHXPOHHHUNA XapaxTep
METacTa3iB  acoI[ifOBAJIMCS 3 BHIIOI HWMOBIPHICTIO
JOAAaTKOBOTO IHTPAONEPAIIfHOTO BHSBICHHS BOTHHIII.
Yacosmit inTepBan Mk MCKT Ta omepariiero Takox
MaB IO3UTHBHY AacOIliallif0 3 PU3UKOM HEpEeIeBaHTHOCTI
JooTepamiianX JaHux (Tabmumg 2). OmHak depe3 Mairy
KUTBKICTh BHIAJIKIB KOIEH i3 HaBeNeHHWX (aKTOpiB HE
JOCST CTaTHCTUYHOT 3HAYYLIOCTI.

Jnst BU3HAaUEeHHSI TPAaHIMYHOTO 3HAYEHHSI PEJICBAHTHOCTI
inrepBay Mik MCKT Ta XipypriyHuM BTpy4aHHSIM
Oy70 BHKOPHUCTAaHO METOA TMOOYIOBH Ta aHAJI3y
KpuBoi omnepaniiiHux — xapakrepuctuk (ROC-kpusa).
AHaJi3 TPOBOIMBCSA Ha JaHUX 48 MAaIli€eHTIB, SKAM Ha
noorepariiiinomy erari nposeaeno MCKT, y 5 namienTiB
Il 4ac ONEepaTHMBHOIO BTPYYaHHS BHSIBJICHO JONATKOBI
Mmetactasu (Pucynox 1).

Jns BuOOpy ONTHMANBHOTO TPAaHMYHOTO 3HAYCHHS
OyJI0 BUKOPHCTAHO METOJl pO3paxyHKy iHjaekca FOnena.
OnrumanbHa rpanuns peneBantHocTi MCKT  ckmana
29 nuiB (Tabmuus 3). IIpu oOpaHoMy NOpo3i 4yTIMBICTH
cxianae 100%, cnenngivnaicts — 41,9%.

Tabruys 2

NoricTnyHwiA perpecinHui aHani3 ¢akTopis, acCoLiiOBaHKX i3 BUSBNEHHAM BOAATKOBUX MeTacTasiB
3a gonomoroto 10Y3[]

dakTop 0dds Ratio (OR) 95% CI p-3Ha4YeHHA
CHHXpOHHI/METaXpOHHI MeTacTasu 4.27 0.25-72.14 0.315
KinpkicTh MeTacrasiB 1.01 0.81-1.25 0.938
Iarepsan mixk MCKT Ta Xipypri4yHuMm JiKyBaHHSAM 1.05 0.99-1.11 0.089
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Puc. 1. ROC-kpuBa nNporHo3yBaHHsi BUSIBJIEHHS 10JaTKOBHX MeTacTa3iB 3aje:xHo BiA inTepBany mizk MCKT Ta Xipypriunum JikyBaHHSIM.

AUC=0,721.

Tabnuys 3

Po3paxyHok onTumanbHoi rpaHmui peneBaHTHocTi MCKT 3a iHgekcom HOpeHa

I'paHn4YHe 3HaYeHHs iHTepBay (AHI) YyTausicTb (%) Cnenmdiunicts (%) Inpgekc I0gena
>20 100,0 18,5 0,185
>25 100,0 31,5 0,315
>29 100,0 41,9 0,419
230 100,0 40,7 0,407
>35 80,0 53,7 0,337
>40 60,0 66,7 0,267
>45 40,0 77,8 0,178
>50 20,0 87,0 0,070

PagukanpHe  BUOAJIEHHSA  BCIX

JIO3BOJSIFOTE ~ BUKOHYBAaTH  pPaJWKaJBHI  pEe3eKIiiHi
BTPy4YaHHS HaBiTh Yy TMamieHTiB i3 OinoOapHUMHU
mHo)kuHHUMH ~ MKPII.  3a  BigcyTHoOcTi  3amydeHHs

MeTacTasiB €
OCHOBHOI0O METOI0 XIpYpri4HOTO JIiKyBaHHS Nalli€HTIiB
i3 MKPII. Ha mnowarky JiKyBaHHS JIMIIC
narienTiB i3 MKPII € xypaOenbHUME IIOJO BHKOHAHHS
panukansHoro BrpydanHs [11]. IIpore MoxmuBOCTI
CHCTEeMHOI Teparii Ta CydacHa XipypriyHa TeXHika

10-20%

Ta BUKOHYBaTH CKJagHI pe3eKIii
MaKCUMaJIbHO
3aJMIIKY TEYiHKH, THM CaMHUM
MTOCTPE3EKIIHHOT
MOKpAILIyIoul BiJJajeHi pe3ynbraTd JikyBaHHS [14].
Ille oguum BaknuBuUM acrekToMm 3actocyBaHHs [OY3]]
€ MoxumBicTe y 10-26% BumnankiB BHUSBUTH BOTHHILIEBI
YTBOPEHHSI NEYIHKH, SIKI He Oynu Bi3yasmizoBaHi Mix
yac mepeponepariitnoro obctexenns [15]. Ile, cBoero

MOXIJINBOT'O

IIEYIHKOBOI

00’eMy

31 30epeKeHHSIM
MEPCIEKTUBHOTO

SHIDKYIOUH ~ PU3UK
HEIOCTAaTHOCTI

Ta

MaricTpajJbHUX CTPYKTYp II€4iHKH (TIOpTaJbHUX Tpian
Ta TEYIHKOBMX BEH) Ui JOCSTHEHHS paIuKajJbHOCTI
oreparuBHoro BrpydanHs npu MKPII nocrarHiM €
BUKOHAHHS HEaHAaTOMIYHHUX, TaK 3BaHUX AaTHIIOBHX, a0o
napenximos3oepiratounx  pesekui [12]. 3a3HaueHui
MiAXI PO3LIMPIOE MEXI HOHITTS «PEe3eKTaOeNnbHOCT
BOTHHIIIEBUX YTBOpPEHb MEYiHKH. 3aBIsIKH
TEXHOJIOTIYHOMY HpOTrpecy, 30KpeMa B MEJUYHIN
raiysi, cydacHi METOAM Bi3yauizamii JO3BOJMIM Kpalle
3pO3YMITH aHATOMIIO TIEUiHKH, a OTXKE, 1 SMIHUTH T1IX0TU
Jo xipypriunux Brpydanb Ha Hid [13]. 3acrocyBanHs
iHTpaonepauiitnoi ynprpa3BykoBoi niarHoctuku (IOY31)
IpU  XIpypriuHUX BTPYYaHHAX Ha T[EYiHIi, 30Kpema
3 npuBogy MHoxkuHHMX MKPII, no3Bonse mnanyBatu
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yeprorw, y 72% TNali€eHTIB BIUIMBAE€ HA 3MIiHY TaKTHKH
mijg 4vac omepatuBHOro BTpy4aHHs [16]. UymmBicTe
nepegonepaniitanx meromis Bizyanizanii (MCKT ta MPT)
CYTT€BO 3HMXKYeThcs TpH aiamerpi MKPII menme 7 mm
Ta IpU JIOKamizawlii MeracrasiB moonusy niadparmu [17,
18]. Ha croromui He IiCHye YITKHMX pEKOMEHAAIiH
IIOI0 MAaKCUMAaJbHO JOMYCTHMOTO IHTEpBaly MIiX
IHCTpyMEHTaJbHUMH, 30KpeMa Bizyanizauitaumu (MCKT
ta MPT), mocmijpkeHHSIMU Ta XipypriuHUM BTPYYaHHSM.
301NbIIEHHS YacoBOIO INPOMDKKY MDK  BKa3aHUMH
MOMISIMH MOXKE CHPHSITH ITPOTrPECYBAHHIO ITyXJIWHHOTO
IIporecy Ta YHEMOXKJIMBUTH pajuKaibHe JiKyBaHHs. I1in
yac BiffHM cHCTeMa OXOpPOHHM 370pOB’sl B YKpaiHi 3a3Haina
CYTTEBHX 3MiH, 30KpeMa 3a pPaxyHOK BTpard YacTUHU
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JIKYBAIBHUX 3aKJaJiB Ta 3pOCTaHHS HaBaHTAKECHHS
Ha IHIN, 0, CBOEK 4YEPror0, 3YMOBIIOE 30UIBIICHHS
TEPMIHIB MiXk MPOBEJACHHAM OOCTESIKCHHS, BCTAHOBJICHHSIM
JiarHo3y Ta IOYaTKOM CIelialbHOro JiKyBaHHs [19].
Ha BusiBaeHHs MeracTa3iB y IE4iHII TakoX BIUIMBA€E
nepenonepaiiiHa XimioTeparisi: 3a paxyHOK BIUIMBY
Ha CTPYKTypy Meracrasy, a TakoK 32 paxyHOK
MOLIKO/DKYBAJIBHOT ~ J1ii  XimioTepamii Ha mapeHXimy
MeYiHKK Ta 3MIiHM 11 HOPMAJIBHOTO BiZIOOpa)kKeHHs ITiJ] Yac
Bizyauizaii [20].

BMCHOBKM

Binkomn pamukansae BumanenHs Bceix MKPIT e
OCHOBOIO XipypTid4HOTO JIKyBaHHS JaHOI HO30JIOTii, IKiCHa
JOOTIepalliifHa Bi3yamizalisi Ta pPyTWHHE BHUKOPHUCTAHHSI
I0Y3M npu Brpyuanssx 3 npusoxy MKPII € mHan3suuaitao
B)XJIMBUMH 1 CYTT€BO IJBHINYE YCHIIIHICTH JTiKyBaHHS.
3rizHo TAHUX LIBOTO JIOCIIIKEHHS, HaHOIbII
ONTHUMAJIbHUM  BUIIAZA€  BHKOHAHHS  OIICPATHBHOIO
BTpy4daHHs nporsroM 29 ni6 micms ocraHHb0i MCKT,
OCKUTBKH TICTsI IIBOTO TEPMIHYy YacToTa JONATKOBHUX
IHTpaonepamiiHIX 3HAXiJOK 3POCTAE.

AOTPUMAHHA ETUMHUX HOPM

Jane nocmimpkeHHs OyJ0 IpOBEICHE BiJIIOBIIHO
no mpuHnumiB lenbciHcbkoi nexnmaparii. Bukopucrani
METOJM JOCIi/DKeHHsI Oy/lu 3acTOCOBaHI BIAMOBITHO 1O
YMHHUX PEKOMEHJAliil Ta mpaBwi. Ycl JaHi Ha erari
300py iH(opMarIlii aHOHIMI30BaHO Ta B MOAAJBIIOMY
00po0OJICHO 3 JOTPUMAHHSAM YHHHOTO 3aKOHOJIABCTBA
IIOJI0 3aXUCTy MEePCOHANbHUX JaHUX, BKIIOYAIOUN
3aranpHui periamenT 3axucty gaHux (GDPR).

Oobmescenna  Oocnioycennsa. Jlo  oOMexeHb
OBOTO JOCHIDKCHHS HaJe)Karhb Maia BHOIpka Ta Ioro
OIHOIICHTPOBUH XapakTep. 3 iHIIOTO OOKy, IepeBaKHa
OUTBIIICTE TOOMEpAIlifHAX Bi3yalli3alliftHUX TOCIiIKCHD
MIPOBOJIIIIACS 11032 MEXaMH LIEHTPY, Ha PI3HUX amaparax
Ta 3a YYacTIO PI3HHX JIiKapiB-padioiioTiB, IO, CBOEIO
Yepror, YTPYIOHIOE cTaHmapTu3amito mnpoTtokoris MCKT

BTPYYaHHSIM Ha BHSBJICHHs JOJATKOBHX METAcTa3iB il
yac IOY3]l MOoxHa TOSCHUTH OUIBIIOI YYTIUBICTIO Ta
cnemudiynictio merony MPT mnopiBusHo 3 MCKT st
BusiBienHss MKPIT [21]. Takox y 1boMy OCHIKEHHI
HE CTaBWiacsi MeTa OLHWTH BIUIMB IE€pUOIIEpaIliiHOT
ximioreparii Ha BusiBiaeHHs: MKPIT nin vac MCKT Ta/a6o
MPT. Ile nmocmimkeHHs BigoOpa)kae MOYaTKOBUH JOCBIT
OJIHOTO CIIeLiaJli30BaHOTO LIEHTPY 3a BIJHOCHO KOPOTKHM
MPOMDKOK 4acy Ta TIPYHTYETbCS Ha Maiid BUOIpLi
nauieHTti. [lomanpile HAaKONMYEHHS JaHHMX, 30Kpema
3a paxyHOK 3ajJy4eHHs IHIIMX KIiHIK YKpalHH Ta CBITY,
JI03BOJIUTH OTPUMATH OLIBII OOIPYHTOBaHI BUCHOBKH.

Ilepgunni  oani ma mamepianu. IlepBuHHI
JMaHi JOCTi[UKeHHS Oynum CcpOpMOBaHI Ha OCHOBI
MEIWYHOI JOKYMEHTamii, a caMe: MEIUYHHUX KapTOK
CTalliOHApHUX Ta amOyIaTOPHUX XBOPHX, pE3yIbTaTiB
IHCTpYMEHTAIIBHUX OOCTEXCHb, SKi Oyaum OTpuUMaHi
y KHIT «KuiBchkuii MiCBKHIA KIIHIYHUH OHKOJOTIYHHN
meHTp» 3a mepion 2024-2025 pp. Menwuni jgaHi,
SKI MICTATh TEPCOHANBHY iH(OpMAIi0, HE MOXYTh
OyTH pPO3MIIIECHI y BIZKPUTOMY AOCTYIi 3 OIISAYy Ha
HEOOXiTHICTh JOTPUMAHHS JIKapChKOi TAEMHHUIII T4 BUMOT
3aXUCTy MMEPCOHANBHUX NaHUX. AHOHIMI30BaHI JaHi, fKi
MIATBEPIKYIOTh PE3YIIBTaTH JOCTIIKCHHS, MOXYTh OyTH
HA/IaHi 32 3aIIUTOM JI0 aBTOPIB.

Bukopucmanna wmyunozo inmenexkmy. Y i
pobOTi TYyYyHWI IHTEIEKT HE BHKOPHUCTOBYBABCS
JUIA TeHepamii TeKCTy, aHajily OaHuX abo CTBOPEHHS
300paxkeHb. JlaHwWii Marepiaj MiATOTOBIEHO aBTOPAMH,
Kl HECyThb BIINOBIZaNBHICTH 32 OPHUTIHANBHICTH Ta
JOTPUMaHHS ETHYHUX HOPM.

®IHAHCYBAHHA TA KOH®JIIKT IHTEPECIB

JlaHe nOCHiIKeHHS HE OTPUMYBAJIO 30BHIIIHBOTO
¢iHaHCYBaHHS. ABTOPH  JOCITIDKCHHS  JAEKIApyIOTh
BIJICYTHICTh KOH(ITIKTY iHTEpeCiB.
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Abstract

RELEVANCE OF PREOPERATIVE IMAGING IN THE SURGICAL TREATMENT OF PATIENTS WITH COLORECTAL
LIVER METASTASES
Serhii V. Zemskov', Serhii S. Sikachov'?

'Bogomolets National Medical University, Kyiv, Ukraine
2Kyiv City Oncology Center, Kyiv, Ukraine

Aim. To investigate the relevance of preoperative imaging using intraoperative ultrasound (IOUS) as a «last-look»
assessment during the surgical treatment of patients with colorectal liver metastases (CRLM).

Materials and methods. A cross-sectional study was conducted. The treatment outcomes of 59 patients with CRLM
treated at the Kyiv City Oncology Center in 2024-2025 were analyzed. The diagnosis was established based on clinical and
radiological findings confirmed by contrast-enhanced multislice computed tomography (MSCT) of the chest, abdomen,
and pelvis and/or contrast-enhanced magnetic resonance imaging (MRI) of the abdomen, as well as histopathological
examination of postoperative specimens. Routine I0US was performed in all patients with CRLM. Inclusion criteria were
the presence of resectable CRLM and the absence of absolute contraindications to surgical treatment.

Results. I0US identified seven additional metastatic lesions in 5 (8%) patients that had not been detected on
preoperative imaging, resulting in changes to the surgical strategy. Comparison of patients with and without
additionally detected metastases revealed no statistically significant differences in age, sex, primary tumor location,
or preoperative imaging modality. Based on the obtained data, a logistic regression model was developed to identify
factors associated with the detection of new metastases. The variables showing the strongest association with the
detection of new lesions were the type of metastases, the number of metastases, and the interval between MSCT and
surgery. Logistic regression demonstrated that a higher number of metastases and synchronous metastatic disease
were associated with an increased likelihood of additional intraoperative lesion detection. The interval between MSCT
and surgery was also positively associated with the risk of outdated preoperative imaging findings. The Youden index
was used to determine the optimal threshold value. The optimal relevance threshold for MSCT was found to be 29 days.
Conclusions. According to the findings of this study, performing surgery within 29 days of the most recent MSCT
examination appears to be optimal, as the likelihood of additional intraoperative findings increases thereafter.

Keywords: colorectal liver metastases, relevance of preoperative imaging, intraoperative ultrasound, liver
resection
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MPEBEHTUBHI TA MICNAONEPALINHI BTPYYAHHA NMPU QOBPOSKICHUX
OBCTPYKLIAX XONEOQOXA Y XBOPUX HA XXOBYHOKAM’AHY XBOPOBY

Onekcanap B. IsaHbko'?, Borgan A. Kyua', Mukona M. Cteub'?, Cepriit O. Tpenet?,0nekciit B. OccoBcbkuit®

"HaujoHanbHuin MeguyHuii yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, Ykpaia
2KomyHarnbHe HenpubyTkoBe NignpreMcTBo «KniBcbka Micbka kniHiyHa nikapHs Ne 1», m. Kuis, Ykpaia
*[lepxaBHa HaykoBa yCTaHoBa «LIeHTp iHHOBALLIHWX TEXHOMOT OXOPOHU 300POB'A» [lepaBHOrO ynpaBniHHs cripaBamu, M. Kuis, YkpaiHa

Pe3rome

BcTyn. Yck/agHeHa *KOBYHOKAM SIHa XBOP06a MPOJOBKYE JJeMOHCTPYBATH CTabiIbHO BUCOKI OKa3HUKU
Ta CyNPOBOKYETHCS 0OCTPYKLiEI0 }KOBYHUX NIIAXIB Yy 25% Bunazkis. [locTiHHUH eBosIOLiHUE nocTyn
y THOLIYKYy HAyKOBO-TEXHIYHUX 3ac00iB JIiKyBaHHS L€l MATOJIOTiII CTBOPIOE MOXKJIMBOCTI MOKpAaIllleHHS
Ha/laHHS JJONOMOTHY IIUM MaliEHTaM i CKOpOYeHHs TEPMiHiB nepebyBaHHSA Y cTaljioHapi.

MeTa. KiiHiYHO OGIpyHTYBaTH TaKTHUKY 3aCTOCYBaHHSI KOMGIiHOBAaHOTO MaJIOiHBAa3UBHOIO XipypriYHOTO
JIiKyBaHHS J1s1 MPOQIIaKTUKY Ta KOPEKIil 06posKicHOT 06CTPYyKIil X0J/1e/1oXa ¥ XBOPUX HA YKOBYHOKAM SIHY
XBOPOOY.

Marepianu Ta Mmetoau. Ha 6a3i KHII «KuiBcbka micbka kJiHiuHA sikapHs N2 1» Gysio mpoaHasii3oBaHO
pe3yJIbTaTH JIiIKyBaHHS >KOBYHOKaM'siHOI xBopo6u y mepiog 3 2020 p. o 2025 p.: 3268 manjieHTiB i3
YKOBYHOKAM STHOI0 XBOPO6OI0, y TOMY 4HCIi 3 yckjaagHeHow (912 nauieHTiB - 28%). Yci xBopi Manu
KJIIHIYHO MiATBEP/A’KEHUH X0J1e10X0JIiTia3.

Pe3ynbTaTH. Y pe3ysbTaTi aHas1i3y KIiHIYHOT0 MaTepiaJly, [0 OXOMJIIE 3268 ManieHTiB i3 2KOBYHOKAM sTHOIO
XBOP06010, 3 AKkUX 912 - 3 ycKJIaZHEHUMH GOopMaMU X0Je[j0X0J1iTiasy, 6y/I0 BUSB/IEHO HU3KY KJIOUYOBUX
BiIMIHHOCTe! y KJIIHIYHOMY Mepeodiry, micjasonepamiiHUX yCKJIaJAHEHHSX i TpuBasocTi rocmitasisamii
3aJIEXKHO BiJi 00paHOI TAKTUKH JIIKyBaHHS.

CepeJ; mawieHTiB, AKUM OYJIO IPOBEAEHO JIANAPOCKOMIIYHY X0JIEMCTEKTOMII0 3 iHTpaonepaniiHo XoJe-
Joxockomieto (n = 150), snute y 9 Bunagkax (0,3%) BUHMKJIA HEOGXiAHICTD y 3acTOCyBaHHI Jla3epHof Ji-
TOTPHIICII Yepe3 HaABHICTb BEJIMKHUX a60 MHOXKHUHHUX KOHKPEMEHTIB, 1110 He MiJJaBaucs TPaAUI[iHHIN
MexaHiuHii eKcTpakuii. Y Bcix qux BUnajkax 6yJsio JOCATHYTO MOBHOI caHAIil xoJ1e/0xa, MiJTBepAKeHOol
IIOBTOPHOIO X0JIeZIOXOCKOIIEI0 B MeXKax OZHOTO ONlepaTUBHOr0 BTpy4YaHHs. ZKogHoro BUnajKy iHTpaorne-
paLiiiHuX 200 paHHIX micasonepalniiHUX YCKJIaJHEHb Y Uil niArpyni He 3adikcoBaHoO.

Y rpyni TpaHcnamiIipHUX BTpy4aHb (n = 488), 1110 BUKOHYBAJIHCS IIEPEBAXKHO B YPreHTHOMY HOPSAAKY, v 74 na-
nieHTiB (14,9%) 6y/11 3apeecTpoBaHi yckaagHeHHs. HattuacTimum 3 Hux ctaB noct-EPXIIT-iHAyKOoBaHUH NaH-
KpeaTuT — 64 Bunagku (12,8%), 3 skux 11 noTpebyBasv nepeBe/ieHHS A0 BiJiJIeHHs iHTEHCUBHOI Tepartii.
KpoBoTeua 3 Micus coinkTepoToMii BuHHKIA Y 7 nauieHTIB (1,4%), y 3 Bunaakax (0,6%) mMasa Micue nepdopa-
11i ABaHAALATHIIAI0] KUIIKY, 1110 BUMara/ia KOHBepcii Ta HeBiZJKJIaZJHOTO OllepaTUBHOI0 BTPYYaHHS.
BucHOBKM. JlanapocKomiyHa X0JIeJOXOTOMis y IO€EAHAHHI 3 XO0JIeLOXOCKOIIYHOK Bi3yasisaliero Ta
JIa3epHOK JIITOTPUIICIEID JEMOHCTPYE BHUCOKY KJIIHIYHY e(eKTHUBHICTb y JIiKyBaHHI YCKJIaJHEHOTO
X0JIe[10X0J1iTia3y, 3a6e3Meyyroyd IMOBHOIL[IHHY CaHALil0 XOBYHHMX MPOTOKIB MpU HHU3bKIH YacTOTi
niciasonepaniiHUX yCKIaZHeHb Ta CKOPOYeHHI TPUBAJIOCTI CTal[ioHapPHOTO JiKyBaHHS.

Kawuyoei csnoea: nanapockomis, »K0BYOBMBIAHI HuiAxu, xosepoxockon, EPXIIL, siitoekcrpakuis,
Jla3epHa JITOTPHUIICis, ’)KOBYHOKAM sIHa XBOPO06a, X0/1e0X0J1iTia3

BCTYN Ta OIHICIO 3 MPOBIIHMX NPHUYMH IUIAHOBMX i YPTEHTHHUX

BTpyYaHb y 3aranmbHiii Xipyprii. Ii kminiune 3HaueHns

JopuHoKaM’sHA XBOpOOAa 3alMINAETHCA OIHIEI  BH3HAYAETHCA HE JIMIIE BUCOKOK IOMIMPEHICTIO, a i

3 HaHMOMIMPEHIMHNX MATONOrii remarobiiapHoOi CUCTEMM  4acTOTOK YCKJIamHeHHX (OpM, Cepen AKMX 0co0uBe
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MiCIle TOCIAAOTh XOJIE0X0ITia3, MeXaHiuHa KOBTSHULIS,
TOCTpHUH XOJIAHTIT, OlTiapHW{ MaHKpeaTuT, NamisapHa
TUCQYHKINSA Ta TOOpOsKiCHA OOCTPYKITiS MO3aIe4iHKOBUX
JKOBYHMX  TPOTOKiB. 3a CYYaCHMMH  KJIIiHIYHHUMH
IMiIXOMaMHU HasiBHICTh KOHKPEMEHTIB y CITLIbHIA KOBUHIH
NPOTOIN PO3IVISIIAETHCS SIK CTaH, M0 MOTPeOy€e aKTUBHOL
JIarHOCTUYHO-JTIIKYBaJbHOI TAaKTUKH, OCKIIBKH HAaBIiTh
0C3CHMIITOMHHI XOJICIOXOJIITIa3 MOXKE MPU3BOIUTH [0
peIMINBHUX OlmiapHUX MOAIH, iH(EeKIiHHIX YCKIIaIHEeHb
1 IOBTOPHUX rocmiTaiizaniii [1, 2].

Jlo6posikicHa 0oOCTpyKList XoJenoXxa y XBOPHUX
Ha OKOBYHOKAaM SIHy XBOpoOy Mae OaratodakTopHuUit
xapakTep. i Ge3nocepenHbOX0 NPUYMHOK HaifdacTiiie
€ Mirpamisi KOHKPEMEHTIB 13 JKOBYHOrO Mixypa [0
CHUTBHOI JKOBYHOI TMPOTOKH, OFHAK y  KITIHIYHIHA
MPaKTHIli 3HAYEHHS MAlOTh TAaKOX 3alajbHUN HaOpsK
BEJIMKOTO TyOJCHAIBHOTO COCOYKa, pyOIeBoO-3amaibHi
3MiHH JUCTAbHOTO BiUIUTYy XOJ€I0Xa, 3alUIIKOBI abo
peUUAMBHI KOHKPEMEHTH IiCisl IOINEepeiHIX BTpyYaHb,
cuHIpoM Mipimmi, a TakoX SATPOTEHHI 3MIHH IIiCHA
€HJIOCKOIIYHOI  mamiociHKTepoToMii  4YM  IHIIUX
TPaHCHAMUIIPHUX MaHImysamii. Tomy JiKyBaHHS TaKuxX
MALiEHTIB HE MOXE 3BOAUTHCS JIMIIE O MEXaHiYHOIo

BUJIQJICHHS  KOHKPEMEHTY; BOHO Ma€  BKIJIIOYATH
mpo(iTaKTUKy  TMOBTOPHOI  OOCTPYKMii,  KOHTPOJIb
iHQeKuiiHoro pH3MKy, 30epexeHHs (yHKLIIOHAIBHOT

aHatoMii OlmiapHOTO JepeBa Ta paHHE IMicisoIepariiiiHe
CIIOCTEPEHEHHS.

CyuacHi MDKHApOJHI HACTAHOBUM  BH3HAYAKOTh
KilbKa KIIIOYOBMX NPWHIMITIB BEACHHSA MAIli€EHTIB 13
IiI03pOI0 Ha XOJIEIOXOIiTia3: CTpaTudiKallilo PU3NKY Ha
OCHOBI KIIIHIYHHX, J1a0OpaTOpHHUX Ta THCTPYMEHTAJIbHUX
KPHTEPIiiB; BUKOPHCTAHHS YJIBTPa3BYKOBOIO JOCIIKCHHS,
MarHiTHO-PE30HAHCHOI  XoJlaHTiomaHkpearorpadii  ado
eHIoCKomiuHOi  ymbTpacoHorpadii  mms  yTOUYHEHHS
JliarHO3y; YHUKHEHHS CYTO JIIarHOCTHYHOI €HJIOCKOIIYHOT
perporpaaHoi  XojaHriomaHkpearorpadii;  cBoedacHe
YCYHEHHsI OimiapHOi OOCTPYKIIil; a Tako)X BHKOHAHHS
XOJICI[CTEKTOMIT Micysl CaHAIlil )KOBYHUX MPOTOKIB IS
mpoTaKTUKK MOBTOPHUX OimiapHux momiit [1, 2]. Ilpu
TOCTPOMY XOJIAHTITI TAaKTHKa JOJAaTKOBO 3aJIeKUTh BiX
CTYHEHS TSDKKOCTi: JIeTKI (OPpMH MOXYThH BiAIOBimaTH
Ha aHTUOAKTEpiaJbHYy Ta MiATPUMYBAIbHY TEpAIlilo, TOAI
SK TOMIPHUHA 1 TSOKKMH XONaHTIT MoTpedyroTh paHHBOI
OimiapHOI JEeKoMIIpecii K eJeMeHTa KOHTPOIIO pKepesa
iHdekuii [3, 4].

TpamumiiHo  3HaYHA  YaCTMHA  MAIEHTIB 13
XOJICIOXOMITIa30M  JIKY€ThCA MUIIXOM  CHIOCKOMIYHOT
perporpaaHoi XoJnaHrionankpearorpadii 3
ManiochiHKTEPOTOMIEIO Ta TpaHCTIAMIIIPHOIO
JITOCKCTPAKITIEIO, TicIs 4Oro BUKOHY€ETBCS
JlanapockoniyHa  xojenucrekToMmis.  Llel  migxim €
OIMPOKO  BIPOBADKCHHM 1  KIIHIYHO  BUIIPaBIAHUM

y TAIlEHTIB 13 TOCTPOIO OLTIAPHOI OOCTPYKIII€IO,
XOJIAHTITOM, BHCOKHM  OI€paliifHO-aHeCTe310JI0TIHIM

py3MKOM a00 HEOOXiJHICTIO MIBWUAKOI  JEeKOMITpecii
JKOBUYHHMX NULIXiB. BomHouac eHgockomiuHa peTporpamHa
XOJIaHT10MaHKpeaTorpadis He € HeHTPAILHOIO MPOIICYPOIO
LIOAO PU3MKY YCKJIAJHEHb: MIOCTIPOLEYPHHI TaHKPEaTUT,
KpoBOTeUa Iicis  mamiociHKTepoToMii, mepdoparris
JIBaHAJILATHAIIAIO] KUK, XOJNAHTIT 1 moTpeba y MOBTOPHUX
BTPYYaHHSX  BaIMMIAIOTBCA  KITHIYHO  3HAYYIIAMHU
npoGjeMaMy, OCOOJMBO Yy NAL€HTIB CTapIIMX BIKOBUX
TPYII 1 XBOPHX 13 OTiMOpOiaHiCTIO [5].

ATBTEpHATHBOIO JIBOETAITHIHN €HIOCKOIIIYHO-
XIpypriuHii TaKkTUIl € OJHOETAIHE JIAApPOCKOIIYHE
JIIKYBaHHS, sSIKe MOE/THYE JIanapoCKOMiuHy
XOJICIIICTEKTOMIIO 3 IHTpaorepaniiHo0

XOJIaHTiorpadiero, XOJICIOXOCKOIIEH, IarnapoCKOMiYHO
PEBi3i€I0 CITBHOT )KOBYHOI IMTPOTOKH Ta JITOCKCTPAKIII€IO.
Ielt minxix I03BOJIIE BUKOHATH IIOBHOIIHHY CaHAIlIO
OimiapHOTrO JepeBa B MeXax OIHOTO aHECTE3i0JOTIIHOTO

emizony, 3MEHIIUTU notpedy B TIOBTOPHIH
rocmitamizanii, YHUKHYTH TpaBMaTu3alii  BEJIMKOTO
IyONCHAIBHOTO COCOYKAa Ta IIOTCHLIHHO 30eperTu

¢izionoriuny Qyskuito coinkrepa Ommi. Meraanamizu
PaHIOMI30BaHHUX IOCTIKEHb CBiI4aTh, IO OJHOETAITHA
JIAMApOCKOMIYHA TAaKTHKA MOXe OyTH He MEHNI
e(peKTUBHOIO Ta OE3MeYHOI0, HDK JBOETAIHE JIIKYBaHHS
3 TONEPEIHBOI0  CHAOCKOMIYHOK  PETPOrpPaJHOI0
XOJlaHTioMmaHKpearorpadiero, 3a YMOBH  HAJCKHOTO
TEXHIYHOTO 3a0e3MedeHHs Ta JJOCTaTHBOTO JIOCBimYy
XipypriuHoi koMauu [6, 7].

OcoOnuBy  KIiHIYHY  TpoOJeMy  CTaHOBITH
BEJHKi, MHOKMHHI, MIUTFHO (ikcoBaHi ab0 iMIIaKTOBaHi
KOHKPEMEHTH XOJIeNI0Xa, sIKI He MiJUIaloThCsl CTaHAapTHIN
OaOHHINA YM KOP3WHHIM eKCTpakiii. Y Takux BHIAIKaX
3pOCTa€e 3HAYCHHS BHYTPIIIHBOIPOTOKOBHX TEXHOJOTIH,
30KpeMa XOJICMOXOCKOIMIT Ta KOHTAKTHOI JITOTPHUIICIT ITif
MpsIMAM  Bi3yadbHHM KOHTpoJeM. JlazepHa miTOTpHUIICiSA
JI03BOJIsIE  (DparMEHTYBaTH  CKJIaAHI  KOHKPEMEHTH
0e3 TpyOOro MEXaHIYHOTO HABAHTAXEHHS Ha CTIHKY
XOJIeI0oXa, 3a0e3MeYUTH KOHTPOJIBOBAHY EKCTPAKIIiIO
(GparMeHTIB 1 3HHU3UTH IMOBIPHICTH  3aJUIIKOBOTO
XOJIETOXOITITia3y. CyuacHi OIISION PO3TISAAAIOTH
XOJIaHT10CKOIIIYHO-aCHUCTOBaHY IHTpaIIIOMIHAIBHY
JITOTPUIICIIO — EJEeKTPOTiApaBiiyHy abo JazepHy — SIK
e(ekTuBHUN 1 Oe3MEeYHUI BapiaHT JIKyBaHHS CKJIAQJHHUX
KOHKPEMEHTIB KOBYHUX MPOTOKIB [8§, 9].

OTKe, aKTyaJgbHICTh JOCHIDKCHHS 3yMOBJICHA
HEOOX1qHICTIO orrruMizarii TaAKTUKA JKyBaHHS
MAIlEHTIB 13 YKOBYHOKAM STHOIO XBOPOOOIO, YCKIIATHECHOO
NOOpPOSIKICHOIO ~ OOCTPYKIIEI0 ~ XONle0oXa,  IIIISIXOM
MO€/IHAHHS NIPEBEHTUBHUX, iHTpaonepauinHux
1 micimsomepanifHUX BTpy4YaHb. HayKOBO-TpaKTHIHHHA
IHTEpeC CTaHOBUTH OIIHKA €(PEKTUBHOCTI KOMOIHOBaHOTO
JIAMapOCKOMIYHOTO miaxony i3 3aCTOCYBaHHSAM
iHTpaomepaniiHoi ~ XOJeJoXOocKomii  Ta  Ja3epHOi
JITOTPHIICIT SIK TEXHOJOTI], [0 MOXKE 3MEHIIUTH YacTOTy
MICIAONEepAIlifHNX  YCKIaIHEHb, CKOPOTHUTH TPHUBAIICTH
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CTAIlIOHAPHOTO JIIKYBaHHS Ta IMiJABUIIMTH OC3MEUHICTh
MaJIOiHBa3UBHOI Xipyprii >KOBYHHUX MUISAXIB.

META

Mertoto aocmimkeHHs1 Oylno KIHIYHO OOTPYHTYBaTH
TaKTHKy 3aCTOCYBaHHs KOMOIHOBaHOTO MaJIOiHBAa3UBHOTO
XIpypriyHOTO JIKyBaHHSA U TMPOQINAKTHKH Ta KOPEKIil

JMOOpOSIKICHOT ~ OOCTPYKIIi  XoJleoxa y XBOPHX Ha
’KOBUHOKaM’sIHY XBOPOOY.
MATEPIAIIM TA METOOU

JocnimkenHs BukoHano Ha 0a3i KHIT «KwuiBchbka
Micbka KiiHIUHAa JikapHsi Ne 1» Ta Mae Xxapaxrep
PETPOCHEKTHBHOTO ONHOICHTPOBOTO KIIIHITHOTO aHAIi3y.
IIpoanaizoBaHO pe3y/bTaTH JIiKyBaHHsS 3268 MaIieHTiB i3
YKOBUYHOKaM STHOIO XBOpoOoto 3a mepion 2020-2025 pokis.
VYeknanneHi GopMH HKOBUHOKaM’siHOT XBOpOOH, 30Kpema
XOJIEIOXOMITia3, JOOpOsIKicHa ~ OOCTPYKILis — XOJenoxa,
MeXaHi9YHa >KOBTSHHIS, OimiapHa iH(pekmis abo iHmIi
MIPOSIBM TIOPYILEHHS I1aca<y >KoBdi, OyJaM BCTaHOBIICHI
y 912 namieHTiB, mo cTaHoBmwIO 27,9% 3araabHOT BUOIPKH.

Jo anamily BKIIOYATW TMAIliEHTIB 13 KIIHIYHO,
nmabopaTopHO Ta IHCTPYMEHTAJIbHO IiATBEPIKCHOIO
JKOBYHOKAaM SIHOIO XBOpPOOOI0, y SKHX 32 JIaHUMHU
YIABTPa3BYKOBOTO JIOCHIPKEHHS, MAarHiTHO-PE30HAHCHOT
XoJlaHrionmankpearorpadii, IHTpaonepaminHol
xonmaHriorpadii abo XxoJemoxockomii OylI0 BCTaHOBJICHO
HasIBHICTh KOHKPEMEHTIB y JKOBUHHX IPOTOKAX Y O3HAKU
MOOpOsIKICHOT 00CTpyKmii xonemoxa. KiliHIUHY OIiHKY
NPOBOAWIIA 3 yPaxyBaHHSIM CKapr, aHaMHe3y, HasBHOCTI
JKOBTSIHML, OOJILOBOTO  CHHIPOMY,  TEMIEpaTypHOi
peaxiiii, 03HaK XOJAHTITy, OiNiapHOTO TMaHKPEaTHTy Ta
CYIyTHBOI IIaTOJIOTI.

JlaboparopHe o0OCTEe)KEHHSI BKIIIOYAIO BHU3HAYCHHS
piBHS 3arajJbHOTO 1 mHpsMOro OuTipyOiHY, aKTHBHOCTI
anaHiHaMiHOTpaHc(epasu, acrmapraTraMmiHOTpaHcdepasm,
nyxHOi  docdarasm, ramMMa-riytamintpancdepasm,
aminmasn abo JmimasW KpoBi, IOKa3HUKIB 3arajibHOTO
aHai3y KpoOBi, KoaryJorpamMu Ta MapKepiB CHUCTEMHOI
3ananbHOI  BiAnoBimi. [HCTpyMeHTanbHa JliarHOCTHKA
nepenbavana 3aCTOCYBaHHS YIBTPa3BYKOBOTO
JOCII/DKEHHSI OpPTaHiB YepeBHOI MOPOKHHHU SIK METOLY

TIePBUHHOL Bi3yaurizarii, MAarHITHO-PE30HaHCHOL
XoJlaHriomankpearorpadii - JUTSt YTOYHEHHS
piBHS Ta mpuuMHH OltiapHOi O0O0CTpYyKWii, a TaKoX

iHTpaomnepaniifHoi xomanriorpadii Ta Xoxenoxockomii — 3a
KIJIIHIYHUMH [TOKa3aHHSIMHU.

[MamientiB ~ OyJ0  pO3MOMIIEHO 3a  METOIOM
OllEpaTUBHOr0  ab0  EHAOCKOMIYHOTO  BTPY4YaHHS.
[epury rpymy CTAaHOBWIIM XBOpi, SKHM BHKOHYBaJH
JIAMapOCKOIIYHY XOJICIIUCTEKTOMIFO. 3aranom

JIAITAPOCKOIIYHEe BHJAICHHS JKOBYHOTO Mixypa Oyio
npoBeneHo 2780 mamieHntaMm, o craHoBwio 85,1%
3aranbHOi BHOIpkU. Y Mexax wiel rpynu 150 manientam
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BUKOHAHO IHTpaoIepaliiiHy XOJEeJOXOCKOIII0 3 PeBi3i€lo
CHUJIbHOI ~ JKOBYHOI  NPOTOKH, JITOEKCTPAaKIi€  Ta
KOHTpOJIEM TMOBHOTH caHamii xosienoxa. ¥ 9 Bumamkax
4yepe3  HasABHICTb  BEJIMKHX, MHOXKHHHUX  a0o
TEXHIYHO CKJIaJHMX ISl MEXaHIYHOrO BUJAJICHHS
KOHKPEMEHTIB 3aCTOCOBAaHO JIa3epHY JITOTPHUIICIIO TiX
XOJICIOXOCKOIIIYHUM KOHTPOJIEM.

Hpyry rtpymy craHoBwin 488 Tali€eHTIB, SKUM
BUKOHYB&JM  TPAaHCHANUIPHI  BTPy4YaHHS, 30KpeMa
SHJIOCKOMIYHY PEeTPOrpagHy XOJNaHTiomaHkKpearorpadiro,
MamiIoC(hIHKTEPOTOMII0O  Ta  JITOGKCTpakmiro  0e3
BUKOPHUCTAHHS J1a3epHOi JiToTpuncii. TpaHcmamiispHi
BTPYYaHHS TIPOBOAWJIM HEPEBAXHO 33 YPreHTHUMH
TIOKa3aHHAMH a00 SIK MEpIINi eTan IeKOMITpecii )KOBYHUX
OUIAXIB y TAMi€HTIB CTApIIX BIKOBHX TPYI, XBOPHUX
i3 KIHIYHO 3HAYYIIOK KOMOPOITHOK MATOJOTIEr,
O3HaKaMHM rocTpoi OimiapHOi 00CTpyKIii abo miIBUIIEHUM
OTIepaIifHO-aHECTE310IOTIYHIM PH3HKOM.

3a xapakTepoM rocmitamizamii mamieHTH Oynn
PO3MOiIeHI Ha MJIAHOBUX Ta YPIeHTHHX. Y IUIAHOBOMY
TOPSJIKY TOCIiTamizoBaHO 1466 MaIlieHTiB, M0 CTAHOBUIIO
44,9%, B yprentHoMmy nopsinky — 1802 mamieHTH, T00TO
55,1%. Y bacTUHHM TAaIi€HTIB i3 TOCTPOIO OOCTPYKIIi€I0
JKOBYHMX TIIIAXiB a00 XOJAHTITOM TIEpPIIMM €TaroM
BHKOHYBAlld JEKOMIIpecifo OiiapHOro Jepema, Mmicisd
YOro OCTAaTOYHE XipypriuHe JKyBaHHS IPOBOIFIIN
y BIICTPOYEHOMY Nepiofi Micis HopMaiizamii KIiHiKo-
J1a00paTOPHUX MOKA3HHKIB.

OCHOBHUMH  KPHUTEpiSIMH  OLIHKH  pe3yJbTariB
Oynu:  TexHIYHa  yCIIIIHICTG  caHamii  Xonemoxa,
HEOOXiJHICTh  3aCTOCYBaHHS  JIa3epHOI  JITOTPHIICII,

4acToTa IHTpaolepaliifHuX 1 paHHIX micisonepalifHux
YCKJIaHEHb, 4acToTa noct-EPXIIT -nankpearury,
KpoBoTeui Ta mepdopamii Imicas  TpaHCHANUIIPHUX
BTpy4YaHb, moTpeba y TMEpPeBECHHI MO0 BiIIUICHHS
IHTEHCHBHOI ~ Teparii, TpPHBaJICTh  CTAI[lOHAPHOTO
JIKYBaHHS Ta XapakTep PaHHBOTO IicIsoNepaniiHoro
BiJHOBJICHHSL.

CTaTHCTHYHMIA aHATI3 MMPOBOANIIN 3 BUKOPUCTAHHAM

omucoBux MeTomiB. KUIBKICHI ITOKa3HUKHA IIOJaHO
K CepeJHE 3HAYCHHS Ta CTaHJAPTHE BIIXHUICHHS.
KareropiampHi  MOKa3HWKM  HABENEHO y  BUNDAIL

a0CONIOTHUX YHCEN 1 BiICOTKiB. Pi3HHIIO MiX Tpymamu
3a TPHUBANICTIO CTALiOHAPHOTO JIIKYBaHHS OIIHIOBAIHU SIK
CTaTHUCTUYHO 3Hauyu1y npu p < 0,05.

PE3YJIbTATH

Y pesymbrari aHami3y KIHIYHOTO Marepiaiy, o
OXOIUTIOBaB 3268 MAIli€HTIB i3 YKOBYHOKAM STHOIO XBOPOOOIO,
y 912 narmieHTiB OyJ0 BCTAHOBJICHO YCKJIaJHEHHH mepedir
3aXBOPIOBaHHSI, 110 CTAHOBWIO 27,9% 3araybHOi BHOIPKH.
[z rpyma BKIIOYaNa TAI[i€HTIB 13 XOJEIOXOJITIa30M,
JOOPOSIKICHOKO ~ OOCTPYKIIIE0 — XOJIEHI0Xa, MEXaHIUYHOH
YKOBTSIHHUIIEIO, KJIiHIKO-T1a00paTopHUMK O3HaKaMu OitiapHOi
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iHpekiii ab0 IHIIMMH YCKIQJHCHHSAMH, [OB’SI3aHAMHU

3 HOPYIICHHSAM BiITOKY OBUI.

3a xapakTepoMm rocmitamizamii 1466 narienTis Oynn
TOCIITAJi30BaHi B IUIAHOBOMY MOPSAKY, IO CTaHOBHUIIO
44,9%, tomi sx 1802 mamieHntu — 55,1% — Hamidmuig 3a
YPreHTHUMH TOKa3aHHAMH. [lepeBakaHHS YpPreHTHHX
roCrmiTanmizamid CBIIYUTH TpO Te, IO 3HAYHA YacTHHA
XBOPHX 3BEpTajacs MO MEAUYHY JIONIOMOTY BXKE Ha eTari
KIHIYHO MaHi(pecTHOI 0OCTPYKIIl KOBYHUX NUIAXiB ab0
i ycknagHens. Came 15 KaTeropis NalieHTiB moTpedyBaia
MEepIIOYEepProBoi OLIHKK THKKOCTI CTaHy, BH3HAYCHHS
O3HaK XOJNAHTITYy, OLTIapHOTO MMaHKPEaTUTy, HApPOCTaHHS
XoJiecTasy Ta BUOOPY ONTHMAIBHOIO CIIOCO0Y IEKOMIIPECii.

JlanmapockomiuyHa XOJMEIUCTEKTOMisi Oylla BUKOHAHA
2780 mamienTtam, mo craHoBwio 85,1% yciei BuOipKu.
IaTpaonepamiifHa  XOJEIOXOCKOIIisl ~ 3aCTOCOBYBasacs
y 150 mamienTiB, 10010 y 5,4% BiA KiTBbKOCTI TAIlIEHTIB,
SKAM BHUKOHAaHO JIAMIAPOCKOINIYHY  XOJICUCTEKTOMIIO,
a6o y 4,6% Bim 3arambHOi KIJTBKOCTI JTOCHIKSHHX
xBopux. lleil MeTrom BUKOPUCTOBYBAaBCA MEPEBAKHO
y BiICTpOYeHOMY a00 TUIAHOBOMY TIepiomi  Micis
crabimizamii KJIIHIKO-71a00paToOpHUX MTOKa3HUKIB,
o0 [O3BOJSUI0O BHUKOHAaTH BTPYYaHHI B  yMOBax
KOHTPOJIGOBAHOTO OTIEPALiHHOTO PU3HKY.

Y  rpym  JAmapocKOMiYHOI  XOJICIIMCTEKTOMIT
3 IHTpaonepaniiHo0 XOJIEIOXOCKOITIEF0 npsima
Bi3yaJji3allisi IPOCBITY Xojenoxa 3a0e3redyBajia OLIHKY
JIOKai3alii KOHKPEMEHTIB, iX po3Mmipy, cTyneHs Qikcarii,
CTaHy CJIM30BOi OOOJIOHKM Ta IOBHOTH CaHAIlil >KOBYHHX
nporokiB. [licis BunaneHHS KOHKPEMEHTIB NMPOBOIMBCS
KOHTPOJIBHUM  ODISA  XOJegoxXa, [0 JI03BOJISUIO
MiHIMI3yBaTH PH3HMK 3JIMIIKOBOIO XOJIEAOXOJITiazy Ta
MIiCIISIONepaIiifHOT 00CTPYKILiT.

N 9 MaIi€HTIB BUHHKIIA HEOOX1IHICTD
y 3acTocyBaHHI JazepHOi miToTpuncii. lle craHoBMIIO
6,0% Big KUIBKOCTI XBOpHX, SKAM IPOBOAMIIACS
iHTpaomepaniiftHa  xomemoxockomis, a6o 0,3% Bix
3arajJibHOI  KIJBKOCTI ITAIlI€HTIB 13 JKOBYHOKAM’ STHOIO
xBopoOor. IlokazaHHSAM [O BHKOPUCTAHHS JIa3epHOI
miTorpumncii Oyau BenWKi, MHOXHHHI a00 TeXHIYHO
CKNIaIHI JUIA MEXaHIYHOIO BHIAJEHHS KOHKPEMEHTH
xomemoxa. Y Bcix 9 Bumaakax Oyino JOCATHYTO
(parmeHTanii KOHKPEMEHTIB, IOBHOI JIITOEKCTPAKIii
Ta  CaHalii CIIUTBHOI  JKOBYHOI  TPOTOKH, IO
M ATBEPIKYBATIOCS ITOBTOPHOIO XOJIETIOXOCKOITIEF0
B MEXax OJHOI0 ONepaTHBHOro BrpydaHHs. Ilorpebm
y Tepexomi 0 BiAKpUTOI omepamii B I mArpymi He
BUHHUKAJIO.

I'pyny TpaHcnamiisspHuX BTpy4aHb cTaHOBHIH 488
maIieHTiB, 1m0 Bignosigano 14,9% 3aranbHoi BUOIPKH.
Taki BrpyuaHHs! BUKOHYBAJIUCS IIEPEBAKHO B YPIEHTHOMY
HnopsaaKy abo sIK Meplinii eran JIiKyBaHHS Yy XBOPHUX
CTapIIKMX BIKOBUX IPYII, NALIEHTIB 13 KIIHIYHO 3HAYYL[OO
KOMOPOITHICTIO, BHCOKMM aHECTE310J0IIYHUM PUBHUKOM,
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SIBUIIAMH TOCTPOI OimiapHOi 0OCTpyKiii abo moTpedoro
B HEBIIKIAAHINA JEKOMIIpecii KOBYHMX MPOTOKiB. [licis
cTabinizalii cTaHy YacTHHI I[UX TMAI[IEHTIB BUKOHYBajacs
XOJICIIUCTEKTOMIS  BiICTPOYEHOMY TIEPiOi.

[licna TpaHCHAMITISPHUX BTPydYaHb YCKIAJHEHHS
Oynm 3apeecTpoBaHi y 74 mMAaIli€HTiB, IO CTAHOBHIIO
15,2% uiei rpynu. Haiyactimmm yckiagHeHHSIM OyB
noct-EPXTIT -mankpeaTuT, SKuii BUHUK y 64 TAIli€HTIB,
To0To 'y 13,1% XBOopHX TiciHs TpaHCHANUIIPHOTO
BrpydaHHsi. Y 11 i3 muX mamieHTIB KIiHIYHHNA mepedir
MIaHKpeaTUTy IoTpeOyBaB IEpPEeBEACHHS [0 BiATUICHHS
IHTeHCHBHOI ~Tepamii, mo cTraHoBwio 2,3% rTpymnu
TpaHCIANUIIPHUX BTpydaHb 1 17,2% ycix BHUIaAKiB
noct-EPXIII-nankpearury. KpoBoreua 3  AiIsIHKH
narminocdinkrepoTomii 6yna 3adikcoBana y 7 mamieHTiB —
1,4%, nepdopallis ABAHAANATUNANOL KHIIKH — y 3
narienTi, abo 0,6%. Y Bumaakax mepdoparii BUHHKaIa
HEOOXiHICTh y HEBIIKIAHIN XipypriuHii KOpeKii.

[NopiBHSIBHUIT aHAII3 PAHHBOTO MicCIsI0NEpaLitHOTO
nepediry 3acBiuuB OUIbII  CHPUATIUBHNA  TPOQiib
BITHOBJICHHS Yy  TAII€HTIB, SKAM  BHKOHYBaJlacsd
JIAMapOCKOIIYHA XOJICLUCTEKTOMIsI 3 iHTpaonepaliiftHo
XOJICIOXOCKOITIEF0  Ta, 3a IOKa3aHHAMH, JIa3epPHOIO
JmiToTpHIICi€ro. Y  TArpymi 3acTOCYBaHHS — J1a3epHOI
JiToTpuncii He Oyno 3agikCOBAaHO IHTpAOMEPALIHHIX
a00 paHHIX MiCISIONEpAIliifHAX YCKIaIHCHb, OB’ SI3aHUX
i3 (QparMeHTali€l0 KOHKPEMEHTIB abo yIIMBaHHAM
Xoneoxa. YCi MamieHTH Ii€i marpynu Maimu cTaOiIpHy
reMOAMHAMIKY, PpaHHE BIJHOBIECHHS IEPUCTAIBTHKU
Ta OynM axKTHWBI30BaHI MPOTITOM Tmepmioi Ao0w Tmicis
oreparii.

CepenHsi TpHBANICTh CTal[iOHAPHOTO JIIKYBaHHS
y TAaIli€HTIB, SKUM 3aCTOCOBYBABCS JIalapoOCKOMIYHHNA
MiOXig i3 Ja3epHO0  JIITOTPHIICIEI0,  CTAHOBHJIA
6,4 £ 1,2 nobu. Y rpyni TpaHCHaNUISIPHUX BTPy4YaHb
el mokasHMK cTtaHoBuB 9,1 £ 2,7 mo6u. PisHuIs Mix
rpynaMy jgopiBHioBajma 2,7 10o0M, IO BIANOBIZao
CKOPOYEHHIO TPHUBAJOCTI ToCHiTami3amii TpuOIN3HO
Ha 29,7% y Trpymi JanmapocKOINiYHOTO  MiAXOMY
3 IHTpaomnepauiiHoO0 caHaliel xonenoxa. Pi3Huis Oyna
CTaTUCTHYHO 3HadymIoro (p < 0,05).

Taknm
JIEMOHCTPYIOTb,

YHHOM, pe3ynbTaTti JOCITIKESHHS

oo KoMOIHOBaHa  JIaapoOCKOIiYHa
TaKTHKa 3 IHTpAOIeEepaIiifHoOI0 XOJEJOXOCKOMI€ Ta
CENICKTUBHUM  3aCTOCYBaHHSM JIa3€pHOI  JIITOTpHIICIT
3a0e3medyye TMOBHY CaHAII0 XOJemoxXa IpH CKIaTHUX
KOHKPEMEHTaX, Jla€ 3MOTY YHHKHYTH  BIKPHTHX
BTpy4YaHb 1 XapaKTepU3YETbCS HU3BKOIO YacTOTOIO
PaHHIX MiCIIONepaIliifHuX yCKIaJHeHb. TpaHCHamisapHi
BTPYYaHHS 3aJIUIIAIOTHCS BAXIIMBUM METOAOM ypPIre€HTHOI
JIEKOMIIpECii KOBUHHMX IUIAXIB, OAHAK CYMPOBOIKYIOTHCS
BUIIUM PHU3MKOM CIIeU(IYHUX yCKIaJHEHb, HaCaMIIepes
noct-EPXIII-nankpearury, mo Mae BpaxoByBaTHCS il
gac BUOOPY 1HIUBIAyasli30BaHOT TAKTHKH JIIKYBaHH.
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ANUCKYCIA

OTpumaHi pe3ynsTaTd CIiA PO3MISAaTH B KOHTEKCTI
CyYacHOi ~KOHIEMIil iHIMBIAyasdi30BaHOTO  JIKYBaHHS
XOJICIOXOMITia3y, 3a sKoi BHUOIp MK EHIOCKOMIYHOIO,
JIAIapOCKOMYHOIO Ta KOMOTHOBaHOIO TaKTHUKOIO
BU3HAYAETHCS HE JIMIIE HAsSBHICTIO KOHKPEMEHTIB
Y XOJemoci, a # KIIHIYHOIO CUTYaLi€r0, CTyIIeHeM OiriapHo1
00CTPYKIIIT, TSDKKICTIO XOJIQHTiTY, aHATOMIYHHUMH YMOBAMH,
KOMOpOITHICTIO TIAIIIEHTa Ta PECYpPCHOIO CIIPOMOXKHICTIO
3akimany. MikHaponni pexkomenmanii ASGE Tta ESGE
MiAKPECITIOITh HEOOXIIHICTh PALliOHATBFHOT NIarHOCTHYHOT
cTparudikarlii, OCKIBKA EHIOCKOIYHA peTporpamHa
XOJIaHT10MmaHKpearorpadist Mae BUKOPHCTOBYBATHUCS
MepeBaKHO K  JIKyBaJlbHa, a HE JiarHOCTHYHA
nporenypa [1, 2]. Y mpoMy CEHCi 3aCTOCYBaHHS MarHiTHO-
Pe30HaHCHOI XoJaHrionaHkpearorpadii, iHTpaonepamiiHol
xonmaHriorpadii Ta  XONEmMOXOCKOIi € He  JIWIIe
JIarHOCTHYHOK) OIII€I0, a ¥ EJIEMEHTOM MpPOQIIaKTHKU
HEBUIPABIaHNX 1HBA3UBHHUX BTPYYaHb.

VY mpezncraBieHOMY KJIIHIYHOMY Matepiaii IOHax
MOJIOBMHA MAIli€HTIB OyJia TOCMITalli30BaHa B YPreHTHOMY
MOPSIIKY, IO BimoOpaxkae THIIOBY mpobieMmy OimiapHOi
Xipyprii: maIieHTH 9acTo HaIXOAATh yXKe 3 MaHI(peCTHUMHU
YCKJIAJIHCHHSAMH JKOBYHOKAaM SHOi XxBopoOw. Jlms i€l
KaTeropii XBOpUX MEPHIIOUEPrOBUM 3aBAAHHSIM € HE BHOIp
TEXHIYHO HaWCy4acHILIOro BTPy4YaHHs, a 3a0e3leueHHs
CBOEYACHOI JIEKOMIpECii ’KOBYHUX MIISIXIB 1 KOHTPOIIO
mkepena iHdekuii. Tokyo Guidelines 2018 HaromomuryioTs,
0 [pU MOMIPHOMY W TSDKKOMY TOCTPOMY XOJIAHTITi
paHHE [pEHyBaHHSA JKOBYHHX NIIAXIB € KIIOYOBUM
KOMITIOHEHTOM JIIKyBaHHS MOpPSJ 3 aHTHOAaKTepialbHOIO
Ta IHTCHCHBHOKO HiATPHMYyBaIBHOW Teparieio [3, 4, 11].
Tomy TpaHCHamiJIsIpHI BTPYy4YaHHS Y XBOPUX i3 TOCTPOIO
OOCTPYKIIi€t0, XONIAHTITOM a00 BHCOKHM OICpalliiHIM
PU3HMKOM 3JTUIIAIOTHECS OOTPYHTOBAHUMH Ta HEOOXiTHIMU.

BomHouac pesynmeraTH  JOCHIKEHHS — CBiAYarTh,
10 TpPaHCHAMUSIpHA TAaKTHKA Ma€ YIiTKO OKPCCIICHHIMA
npodinb  pu3MKy. 3arajJbHa  4YacToTa  YCKJIAJHEHb
MCHs TPaHCHAMUIIPHUX BTPY4YaHb Yy JOOCIIIKyBaHii
rpyni cranoBuna 15,2%, mnpudoMmy JOMiHyBaB THOCT-
EPXIII-nmankpearut. lle y3romkyeThcs i3 Cy4acHUMH
YSBICHHSIMHU po €HJIOCKOITIYHY perporpaaHy
XOJIaHTi0MaHKpearorpadio K BHCOKOC()CKTHUBHY,
aje TOTEHIIHHO YCKJIaJHEHY MpPOILEeaypy, OCOOIHMBO
y BUNAJKaX CKIAJHOI KaHFIOJAIII, ManiiochiHKTepoToMil,
MaHIOyIAMii y  30HI  BENHKOTO  JTyONCHAIBHOTO
cocouka abo HasBHOCTI aHAaTOMIYHUX 1 3alajJbHUX
3MiH [5]. 3 TpakTHYHOI TOYKK 30py IIe O3HAJYa€, IO
npodinakruka  nocT-EPXIII-nmankpearuty, KOHTpOJIb
KOAryJIsILiHHOTO CTaTycy, aHTHO1OTHKONpO(DITaKTHKA 32
YITKUMH TIOKa3aHHSIMH Ta pETENbHE MICIAIpPOLEIypHE
CIIOCTEPEKEHHsI MatoTh OyTH 000B’I3KOBUMH €JIEMEHTaMHU
BEZICHHS TIAII€HTIB MiCJISI TPAHCHAMIIPHUX BTPyJaHb.

IMepeBara nanmapoCKONIYHOI XOJIEIOXOCKOIII IToysrae
B TOMY, IO BOHa 3abe3nedye Oe3rmocepeHii Bi3yalbHHUN
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KOHTPOJIb  NPOCBITY ~ CIIUIBHOI  JKOBYHOI IPOTOKH  Ta
JIO3BOJISIE BUKOHATH CaHAIIO0 XOJIEA0Xa B MEXKaxX OIHOIO
oneparMBHOro erarmy. Ha BinMiHy Bil TpaHCHANISpHOTO
JIOCTYITy, JIAMApOCKOMIYHA PEBi3is XOJienoxa He MoTpedye
00OB’s3KOBOT  mamilociHKTepoTOMil, a  OTKe  He
CYNPOBOIDKYETbCSL TPSAMOIO  TpaBMaruzauieto chiHkrepa
Opui. Le mae 3Ha4eHHs utst poiIakTHKK (yHKIIOHATEHIX
MOpyIlIieHb  OUTIapHOrO  JPEHaXy, JIyOAeHOOLTiapHOro
peduitokCy Ta MOTEHIMHUX PEHUIUBHUX OUTIAPHHUX TOIiN
y BigpaneHoMmy nmepiogi. MeTaaHanmi3u  OJHOETAITHOTO
Ta JIBOETAlTHOTO JIKYBaHHA XOJIELCTOXOJIEAOXOIITiasy
JEMOHCTPYIOTh ~ 3icTaBHy abo Kpamly e(eKTHBHICTh
OHOCTAITHOI JIATIAPOCKOIMIYHOI TAKTUKHM 33 TMOKa3HUKAMH
caHallil XONemoXa, YacTOTH 3aJMIIKOBHX KOHKPEMEHTIB
1 TpUBAJIOCTI rocmitaizaii [6, 7].

OcoOnuBy WiHHICTE y NpeAcTaBleHid cepii Mae
JNOCBI  3aCTOCYBaHHS Jia3epHOi Jitorpurcii.  Xoda
KUTBKICTP TaKWX BUIAAKIB Oyla HEBEIHKOIO, came IId
miarpyna BigoOpakae HaHOUTBIN CKIAAHUA TEXHIYHUI
CIeHapiii — HasjBHICTp BENUKUX a00 MHOXHHHUX
KOHKPEMCHTIB, 1[0 HE MiIJaBalIucsd  CTaHJApPTHIH
MeXaHi9Hid eKcTpakmii. JIOoCATHeHHs TOBHOI caHaril
xoiemoxa B ycix 9 BHMIAKax CBITUNTH IIPO BHCOKY
TEXHIYHY pPEe3yJbTaTHBHICTh METOAYy 33 YMOBH HPSIMOL
XOJICOXOCKOMIYHOT  Bisyamizamii.  Jliteparypri  maHi
i ATBEPIXKYIOTD, 111(0) XOJIAHT10CKOMIYHO-KEepPOBaHA
Ja3epHa JTTOTPHUIICIS MOXE MiABHIIYBAaTH e(EKTUBHICTH
JIKYBaHHS CKJIAJHUX KOHKPEMEHTIB 1 3MEHIITYBaTH MOTPeOy
B aJIETEPHATUBHUX a00 MOBTOPHUX BTPy4YaHH:X (8§, 9, 12].

3 mo3uIliii TMPEBEHTUBHOI Xipyprii BaKIWUBO, IO
KOMOIHOBaHMM  JIAMapOCKOIMIYHUKM  MiAXix HE JIUIIe
yCyBae BXe HasBHY OOCTpPYKIIilO, a W 3HUXKYE PH3UK
il michsomepariiiiHoro 30epekeHHs abo  peIruauBY.
IToBTOpHa  XONEMOXOCKOMis  MicHs  JITOEKCTpaKIlii
(aKTHYHO BHMIKOHYE pOJIb IHTPAONEPALIHHOIO ayIauTy
MOBHOTH caHaiii. [le mpuHIMIOBO BiApi3HSIE METON Bix
«crminmoi» abo YacTKOBO KOHTPOJILOBAHOI EKCTPAaKIIii,
mpu  sIKid  ApiOHI  (QparMeHTH MOXYTh 3aJIUIIATHCS
B JIUCTaNbHOMY Biamini xonemoxa. Came MO€IHAHHS
psMoi Bi3yaJizarlii, ¢dbparmenTariii CKJIQJIHUX
KOHKPEMEHTIB 1 KOHTPOJIbHOT OIIIHKH IMPOCBITY >KOBYHOL
MIPOTOKH (popMy€E MPOGLTAKTUIHNIN TOTEHIIA TEXHOJIOTI].

CKOpOYCHHSI CEepeIHhOI TPHBAJIOCTI CTAI[IOHAPHOTO
JmiKyBaHHs Ha 2,7 no0m y Tpyni J1anapoCKOHivyHOIo
MiIXOMy 3 JIA3CPHOI0 JIITOTPHUIICIEID Mae HE JIHIIe

KIIiHIYHe, a ¥ opraHizamiiiHe 3Ha4deHHS. MeHmia
TPUBAJICTh  rocmiTaiizaumii  BinoOpakae  IIBUAIIE
MmiCHIsONepalliifHe  BIAHOBJICHHS,  HWKYYy  HOTpedy
B IHTGHCHBHOMY CIIOCTEPE)KCHHI Ta  IOTEHLiliHe

3MECHIIICHHS HABAaHTAXXCHHS Ha XIPYypriuHUil CTamioHap.
OpmHak 1ed pesynbTaT HE CHiJ IHTepIpeTyBaTH sK
yHIBEpCallbHy NepeBary METOAy JUlsi BCIX Halli€HTIB i3
Xoleioxouitia3oM.  JlamapockomiyHa — XOJEIOXOCKOIIis
3 JIA3CPHOK0 JITOTPHUIICIEI0 € TEXHOJOTIYHO 3aJIC)KHOIO
MPOLIEAYPOIO, e(eKTUBHICTh  SKOi  BHU3HAYAETHCSA
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HasIBHICTIO OOJNaJHaHHS, JOCBIIOM XipypriyHOl KOMaHIH,
CTaHAApPTU30BAaHUM  IHTPAONEpPAI[IfHUM  aJITOPUTMOM
1 MOKJTHBICTIO O€3IIEYHOTO YIIUBAHHS XOJIEI0Xa.

[MicnsonepamiifHi BTpy4YaHHS y TaKHX MAIli€HTIB

MalTh OyTH CHOpPSAMOBAaHI HA paHHE  BUSBJICHHSA
3amuIIKoBOi 200 TMOBTOpHOI OOCTPYKIii, KOHTPOJIH
OimiapHOTO  JpeHaxy, MNPO(MITAKTUKY  IHQEKIIHHIX

YCKJIATHEHb, MOHITOPHHT aMilla3d a0o Jia3u y BHMAAKAX
TPAHCHANMUIIPHAX MAHIMYJAMiA, KOPEKIilo OOIEOBOTO
CHHIIPOMY Ta paHHIO aKTHBI3allifo. Y MAIi€HTIB Micis
SH/IOCKOMIIYHOI peTporpagHol XoaHTiomaHkpearorpadii
0COOJIHMBOI yBaru MoTpeOyr0Th 03HAKU ITOCTIPOLIEAYPHOTO
MIaHKpeaTuTy, KpoBoreui Ta mnepdopaunii. Y mNamieHTiB
MMCIS  JIAMAPOCKOIIYHOI XOJEJOXOTOMIi KIIFOYOBUMH €
KOHTPOJIb KIIIHIYHUX O3HAK >KOBYOBUTIKAHHS, JWHAMIKU
OimipyOiHy, =~ aKTMBHOCTI  TIEYiHKOBHX  (DepMEHTIB,
TEeMIEpaTypHOi peakiii Ta YJIbTPa3BYKOBHX  O3HAK
OinmiapHOT rimepTeHs3ii.

OkpemMo CiIif MiIKPECIUTH, IO MpodiTakTHKa
YCKJIaJHeHb TIOYMHAEThCA 1€ J0 omeparii. Bona
BKJIFOYAE paIliOHALHUHN BifOip MaIi€HTiB, Bepudikalito
piBHA  OOCTpyKmii, OIIIHKY JiaMeTpa  XOJenoxa,
KUTBKOCTI Ta PO3MIpYy KOHKPEMEHTIB, MPOTHO3YBaHHS
CKJIQJIHOCTI JIAMIapOCKOMIYHOI JUCEKINii, 3aCTOCYBaHHS
MPUHIMITIB O€3MeYHOi XOJEIUCTEKTOMii Ta TOTOBHICTB
JI0 aJbTEpPHATUBHOI TAKTHKW Y BHUIAJKaX CKJIaJHOL
aHaromii a00 BHPaXEHOTO  3amMaJbHOTO  MPOIIECY.
KoHcencyc 13 0e3leqyHoOi XONEIUCTEKTOMIi aKIEHTY€
yBary Ha HEOOXIIHOCTI HOCATHEHHs critical view of
safety, BWKOPHUCTAHHS IHTpPAOIEPAIIAHOI Bi3yasi3arii
3a TMOKa3aHHSAMH Ta CBOE€YACHOTO MEpexomy A0 iHIIO]
CTparerii, SKIIO aHATOMIYHI OPIEHTHPU € HeOe3NeUHUMHU
a6o HenesHumu [10].

Takum  uymHOM, KOMOIHOBaHE  JIAIIAPOCKOIIYHE
JIKyBaHHA 3  IHTpaolEpalifHOI  XOJEIOXOCKOIIE0
Ta  CEJIEKTUBHOIO  JIa3ePHOIO  JHTOTPUIICIEI0  CIIiX

pO3LIIAIATH  SIK TICPCIICKTUBHY CTPATErit0 JUIs MAII€HTIB
i3 JKOBYHOKAM'SIHOKO ~ XBOPOOOK Ta  JOOPOSIKICHOO
OOCTPYKIIIEI0 XOJenoxa, OCOONMBO Y BHIIAKAX CKJIAJHOTO
xonenoxoniTiazy. TpaHcnanisipHi BTpy4aHHs 30epiraioTh
MIPOBIIHE 3HAYCHHS IIPH YPISHTHIN JIEKOMIIPECii Ta Y XBOPHX
i3 BHCOKUM OIICpalliifHUM PU3UKOM, OJIHAK iX 3aCTOCYBAHHS
Ma€  CYNPOBOKYBATUCS  YITKUMH  MPO(LIAKTHIHHUMU

3axogamu 1mono noct-EPXIIT-ycknannens. HaitOinbi
palliOHAaJIBHOI0 ~ BUIAETBCS ~ HE  KOHKYPEHINS — MiX
€H/I0CKOITIYHOKO Ta JIATIaPOCKOITIYHOO TaKTHKOIO,

a CTBOPCHHA KJIIHIYHOTO AJITOPUTMY, B SIKOMY KOXXCEH MCTOL
BUKOPUCTOBYETHCA 3a ONNITUMAJIbBHUMU ITOKa3aHHSAMU.

BMCHOBKU

VYexmagaeHi (GopMH  KOBYHOKAM STHOI  XBOPOOH,
acomiiioBaHi 3 XONENOXOJNiTia3oM Ta JOOPOSKiICHOIO
oOCTpyKIi€ro xonmemoxa, craHoBumn 27,9% cepen 3268
MPOaHai30BaHUX KIIIHIYHMUX BUMNAIKIB, IO IMiATBEPIKYE
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BHUCOKY aKTyajbHICTh YJOCKOHAJCHHS JIarHOCTHYHO-
JIIKYBaJILHOT TAKTHKH Yy Ii€] Kareropii naiieHTiB.

JlanapockorivHa XOJICLIUCTEKTOMis 3
IHTpaoIepaniiHo XOJIETOXOCKOITIET0 3a0e3neuye
0e3MmocepeIHI0 Bi3yali3allifo MPOCBITY CIIJIHHOI KOBYHOL
MPOTOKH, KOHTPOJIb IIOBHOTH JITOSKCTPAKIIT Ta 3HIKESHHS
PHU3HKY 3aJIMIIKOBOTO XOJENOXOJ]iTiasy. 3acTocyBaHHS
JIa3epHOI JITOTPHIICHT Y BUMaAKaX BENUKHX, MHOKHHHHX
a00 TEeXHIYHO CKJIAJHUX KOHKPEMEHTIB a0 3MOTy
JNOCATTH TIOBHOI CaHaIlii XoJenoxa B YCiX 9 KITiHIYHHX
BUIIQJKaX 0€3 IMepexoly A0 BIIKPUTOTO OINEPaTHBHOIO
BTPY4YaHHSI.

TpaucnaminspHi BTpYYaHHS 3QTHINAIOTHCS
HEOOXi1THUM METOJIOM YPTeHTHOI AEKOMIpecii >KOBYHUX
[UISIXiB, OCOOIMBO y TMAIli€HTIB i3 TOCTPOIO OuTiapHOIO
O0OCTPYKIIIEI, XOJAHTITOM, CTAPIIUM BiKOM a00 BHCOKHM
onepaliiHO-aHeCTe310JIOTIYHIM ~ PU3MKOM.  BogHouac
y  JOCHKYBaHIM Tpymi BOHH  CYNPOBOIKYBAIHUCS
ycKIagHeHHSIMH y  15,2% mamieHTiB, cepem  SKHX
nepeBaxkas noct-EPXIII-nankpearut.

Kom0iHOBaHMH  jamapockomiuHui — migxim i3
XOJICIOXOCKOITIYHOI0 ~ Bi3yalli3alliel0 Ta CEJICKTHBHOKO
JIA3EPHOI0 JIITOTPHUIICIEI0 ACOIIIOBABCS 31 CKOPOYCHHSIM
cepenHbol  TPUBAJIOCTI  CTAl[iOHAPHOTO  JIKYBaHHS
no 6,4 + 1,2 mobu mopiBHsHO 3 9,1 £ 2,7 nobu micns
TPaHCHAMUISIPHUX BTPYYaHb, IO CBIAYUTH MpPO HOro
KIIHIYHY Ta OpraHi3aliiiHy JOUIBHICTH 33 YMOBHU
HaJCKHOTO TEXHIYHOTO 3a0e3MedyeHHs 1 IMiArOTOBKH
XipypriuHOi KOMaH]IH.

OnTrManbHa TaKTHKAa JIKYBaHHA JOOPOSKICHOT
OOCTpyKIii XoJenoxa y XBOpUX Ha JKOBYHOKAM SHY
XBOpOOy Mae TIpyHTYBaTHCsi Ha  IHIUBIAyalbHil
cTpatudikanii puU3KKy, KIIHIYHOMY CTaHi TaIi€HTa,
HASBHOCTI O3HAK XOJAHTITy a0o OiliapHOTO ITAaHKPEaTUTY,
TEXHIYHIH CKIaTHOCTI XOJIEAOXOMiTia3y Ta MOMKJIHBOCTAX
3aKyagy 11010 BUKOHAHHS iHTpaomepaminHol
XOJIETIOXOCKOIIi1 1 KOHTaKTHOI JIITOTPHIICI].

Ilepcnexmueu nooanvuiux oocnidcens.
HepCHeKTI/IBHI/IM € MPOBCACHHA IMPOCIICKTUBHOI'O
0araroleHTPOBOIO  JIOCHI/KEHHS 3 MOPIBHSIHHIM

OJIHOETAITHOT JIANAPOCKOIIYHOI TAKTHKH, TPAHCIAIISIPHUX
BTPYYaHb i KOMOIHOBaHHUX JIAMAPOCHIOCKOIMYHUX ITiIXOIiB
y TalieHTiB i3 pI3HUMH BapiaHTaMH XOJIEOXOJIITiasy.
OxpeMoro BHBYEHHS MOTPEOYIOTh BiAJajeHl pe3yJbTaru
JIa3epHOI  JIITOTPUIICI, 30KpeMa dYacToTa 3aJUIIKOBOTO
Ta PELUIUBHOTO XOJEHOXOJiTia3y, PO3BUTOK pyOLEBUX
3MIH XOJIEJOXA, SIKICTh JKHATTS IALI€HTIB 1 €KOHOMIYHA
e(eKTHBHICTh METOLTY.

OOTPUMAHHA ETUMHUX HOPM

JlocipKeHHsT BAKOHAHO 3 IOTPUMAHHSAM TPHUHIIHIIIB
0ioeTHKM, KOH(DIMEHIIIHHOCTI TMEepPCOHANBPHUX HTaHUX
1 ToJIokeHb | ebCiHChKOT AeKiapartii. AHali3 MPOBOIUBCS
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Ha OCHOBI PETPOCHEKTHBHHMX KJIIHIYHMX JaHUX 0e3
PO3KPHTTS IIEPCOHATBHOI 1HPOPMAITiT TAIlI€HTIB.

Oomerrcennsn 00Ci0MHCEeHHA. OCHOBHUMU
OOMEXEHHSAMH  JOCTI[DKEHHS €  PEeTPOCIICKTUBHHM
Xapakrep aHaizy, OJIHOLICHTPOBUI1 JIU3aiH,

HEpIBHOMIPHUH pPO3IIOAT TAIi€HTIB MDK TpymamMu Ta
HEBEeJNIMKA KIJTBKICTh BHITQAKIB 3aCTOCYBaHHS Jia3epHOI

mitorpuncii. Kpim Toro, rpynm BiApisHsIHCA 3a
KIIHIYHUM ~ KOHTEKCTOM: TpPAaHCHAIISAPHI BTPyYaHHS
YacTille  BUKOHYBAJIHMCS B  YPIeHTHHX  CHTyamlisiX

1 y XBOpuX i3 BHIIMM OIEpPAIllifHUM PHU3UKOM, IO
MODJIO BIUIMBaTH Ha YacTOTy YCKIAIHEHb 1 TPUBAIICTh
rocmitanizarii.

Ilepeunni oani ma mamepianu. IlepBuHHI
KIIIHIYHI JjaHi, BUKOPHCTaHi Uil aHali3y, MICTAThCS
B MenuuHiii nmokymenrtanii KHIT «KuiBchbka Michka
kiiHiyHA JikapHa Ne 1» 3a 2020-2025 poxu. Joctym mo
JIeTIepCOoHI(pIKOBaHUX y3araJbHEHHX MarepiajliB  MoXe
OyTH HaJaHUM 3a OOTPYHTOBAHHM 3allUTOM BiJIIMOBIIHO
JI0 BUMOT' 3aKOHOJABCTBA IIOAO 3aXHUCTy HEPCOHAIBHUX
JIAHUX Ta JIOKAJIbHUX €TUYHUX MPOLETYp 3aKIaIy.

Hexnapayia  npo  euxopucmanHa — WIMYYHOZO
inmenexmy. Ilix 4ac MIiITOTOBKM PYKONHUCY IHCTPYMEHTH
LITYYHOTO IHTENEKTY BHKOPHCTOBYBAIUCS BUKJIIOYHO IS
MOBHO-CTHJIICTUYHOTO ~pellaryBaHHs Ta CTPYKTYpyBaHHs
tekcty. KniHiuHi faHi, iHTeprperatis pe3y/bTariB, BUCHOBKH
Ta BiZTOBIIATBHICTD 32 3MICT CTATTI HAJIeKaTh aBTOPaM.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

JocnmikeHHST HE  OTPUMYBAJIO  CIICI[iaIbHOTO
30BHIIIHBOTO (piHAHCYBaHHA. ABTOpPH 3asBISIOTH PO
BIJICYTHICTb KOH(QIIIKTY iHTEpeciB, SIKUIl Mir OM BILTHHYTH
Ha IHTepIIpeTaNito pe3yasraTiB 800 BUCHOBKH CTATTi.
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Abstract

PREVENTIVE AND POSTOPERATIVE INTERVENTIONS FOR BENIGN BILE DUCT OBSTRUCTION IN PATIENTS
WITH GALLSTONE DISEASE
Oleksandr V. lvanko'?, Bohdan A. Kucha', Mykola M. Stets'?, Sergiy O. Trepet?, Oleksii V. Ossovskyi®

Bogomolets National Medical University, Kyiv, Ukraine
“Municipal Non-Profit Enterprise «Kyiv City Clinical Hospital No. 1», Kyiv, Ukraine
SState Institution of Science «Center of innovative healthcare technologies» State Administrative Department, Kyiv, Ukraine

Introduction. Complicated gallstone disease remains a clinically significant condition, with biliary obstruction
occurring in approximately 25% of cases. Continuous scientific and technological progress in the search for optimal
treatment strategies for this pathology creates opportunities to improve the quality of care for these patients and
reduce the duration of hospital stay.

Aim. The aim of the study was to clinically substantiate the strategy for using combined minimally invasive surgical
treatment for the prevention and correction of benign common bile duct obstruction in patients with gallstone disease.
Materials and methods. The results of treatment for gallstone disease were analysed at the Municipal Non-Profit
Enterprise «Kyiv City Clinical Hospital No. 1» for the period from 2020 to 2025. The study included 3,268 patients
with gallstone disease, including 912 patients, or 28%, with complicated forms of the disease. All patients had
clinically confirmed choledocholithiasis.

Results. Analysis of the clinical material, which included 3,268 patients with gallstone disease, of whom 912 had
complicated forms of choledocholithiasis, revealed several key differences in the clinical course, postoperative
complications and length of hospital stay depending on the selected treatment strategy.

Among patients who underwent laparoscopic cholecystectomy with intraoperative choledochoscopy (n = 150), only 9
cases, or 0.3%, required laser lithotripsy due to the presence of large or multiple stones that could not be removed by
conventional mechanical extraction. In all these cases, complete clearance of the common bile duct was achieved and
confirmed by repeat choledochoscopy during the same surgical procedure. No intraoperative or early postoperative
complications were recorded in this subgroup.

In the group of transpapillary interventions (n = 488), which were performed predominantly on an emergency
basis, complications were registered in 74 patients, or 14.9%. The most frequent complication was post-endoscopic
retrograde cholangiopancreatography pancreatitis, which occurred in 64 cases, or 12.8%; 11 of these patients
required transfer to the intensive care unit. Bleeding from the sphincterotomy site occurred in 7 patients, or 1.4%,
while duodenal perforation was observed in 3 cases, or 0.6%, requiring conversion and urgent surgical intervention.
Conclusions. Laparoscopic choledochotomy combined with choledochoscopic visualisation and laser lithotripsy
demonstrates high clinical efficacy in the treatment of complicated choledocholithiasis, ensuring complete clearance
of the bile ducts with a low rate of postoperative complications and a reduced length of hospital stay.

Keywords: laparoscopy, biliary tract, choledochoscope, endoscopic retrograde cholangiopancreatography,
stone extraction, laser lithotripsy, gallstone disease, choledocholithiasis
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3ANEXHICTb 03/ BUKOPUCTAHHSA OMIOIAIB, AK ®AKTOP
BUHWUKHEHHS PUKOLLETHOIO EONIO Y BIMCbKOBUX, NICNA
OMNEPATUBHUX BTPYHAHHAX HA KIHLIBKAX: MPOCMNEKTUBHO-
NOPIBHANBHE AOCNIAXEHHA

Makcum M. Tkauyk', Amutpo B. OmuTpics?

106nacHe kKoMyHanbHe HEKOMepLLiHE NiANPUEMCTBO «YepHiBeLibka NikapHst LWBKUAKOT Mean4Hoi ;onomorny, BigaineHHs aHectesionorii
3 NixXKkamu IHTEHCUBHOI Tepanii, M. YepHisj, YkpaiHa

ZKoMyHanbHe HekomepLiHe nignpuemcTBO «BiHHMLbKa oBriacHa KniHivHa nikapHst iM. M. 1. Tuporosay, LieHTp TepmiuHoi TpaBMK Ta
PEKOHCTPYKTMBHOI Xipyprii, M. BiHHULS, YkpaiHa. LieHTp nikyBaHHs Ta peabinitawii xpoHiyHoro 6ot «MpomeTeity, M. BiHHMLS, YkpaiHa

Pe3rome

Bceryn. PukometHuil 6inb (PB) € ogHUM i3 HeraTUBHUX HacJiJKiB perioHapHoi aHectesil. lle
TpPaH3UTOpHe, ajle IHTeHCHBHe NOCUJIEHHS MicjsonepaniiHoro 600, sKe BUHUKAE Mic/as 3aKiHUeHHA
Jii mepudepruyHOro HepBOBOrO GJIOKY. Y BiCbKOBUX Malli€HTIB i3 60MOBMMU NMOpPaHEHHSMH KiHI[iBOK
el ¢eHOMeH Ma€e OCOOGJMBY KJIHIYHY Bary, aJpke NOEJHYETbCA 3 BUCOKHMM DiBHEM TPHUBOXHOCTI,
PU3HUKOM PO3BUTKY NOCTTPAaBMAaTUYHOI'O CTPECOBOrO po3JaZly Ta HeHpomaTHYHoro 6oJiro. Bigomo, mo
3aCTOCyBaHHSI BUCOKUX [l03 OIMiOiZjiB MOXe CIPUYUHATH OmMioif-iHAykoBaHy rimepasresito (OIH), ska
MOTEHLiMHO MOoCUIII0E posiBu PB.

MeTa. BU3HAa4UTHU 3aJeXXHICTb MiX [03010 OMNiOiZiB TAa 4aCTOTOI BHHMKHEHHS DPHUKOLIETHOrO G60JIIO
y BilCbKOBHUX MAaLiEHTIB mic/is onepaljii Ha KiHLliBKax.

MarTepiaiu Ta MeToAU. Y J0CHiiKeHHs BKJIO4YeHO 148 BiliCbKOBOC/IYKOOBLIB Y0JIOBiUOi CTaTi BikoM
22-58 pokiB i3 BorHenajbHUMHU Ta BUOYXOBHMMH MOpPaHEHHSIMU KiHLiBOK. [laljieHTiB 6y/10 po3mojiseHo
Ha 4yoTupu rpynu: 1) 3actocyBaHHd MopdiHy BHyTpiuiHboM'si3oBo (n = 36); 2) ogHopasoBa PNB i3
BUKOpPHUCTaHHAM OyniBakaiHy (n = 41); 3) npoJsioHroBaHa kaTeTepHa PNB i3 BUkopucTaHHAM OyniBakaiHy
(n = 28); 4) xoMmbiHalia MopdiHy Ta HNposoHroBaHoi kKaTeTepHoi PNB, BUkoHaHOI 3 BUKOPUCTaHHSIM
OymiBakaiHy 3 JoJaBaHHSIM aJi lOBaHTY JeKcaMeTa3oHy (n = 43).

Pe3ynbraTu. OLiHIOBa/JU iHTEeHCUBHICTb 60J1t0 3a BAIIl yepes3 6 Ta 12 rog micjs onepatii, a Takox A03y
omioiniB y nepepaxynky Ha OMEDD (Oral Morphine Equivalent Daily Dose - nepopaJjibHa ekBiBaJleHTHa
Zlo6oBa f03a Mopdiny). HaiiBui fo3u onioiziB (cepeaHe 3HaueHHss OMEDD = 120 mMr/n06y) Ta HaliBULa
yactoTa Pb (mo 40%) 6yam 3adikcoBaHi y rpyni 1. ¥ rpynax i3 3acTocyBaHHSIM KaTeTepHux PNB i3
J0ZlaBaHHSM aJi I0OBaHTIB Jl03a omioifiB 6ysa MiHiMaiabHOIO (0-20 Mr/go6y), a Bunaaku Pb mpakTuyHO
He cnocTepiranucsa. Komb6iHoBaHa cTparteris (rpyna 4) BusiBUJacsd Hal6iabil edeKTUBHOW I10J0
npodinakTuku PB Ta 3HM>XXeHHS ONioifHOT0 HAaBaHTAXKeHHS.

BucHOBKHU. Bucoki 1031 MopdiHy acouitoBaivcs 3 MiIBULIEHUM PU3UKOM PO3BUTKY PUKOLIETHOTO 6010,
TO/Ii IK 3aCTOCYBaHHS IPOJIOHTOBaHUX KaTeTepHUX PNB, 0c06/11BO 3 J0aBaHHSAM a/] IOBaHTIB Y KOMGiHamii
3 MiHiMaJIbLHUMU [103aMU OMioiZliB, 3a6e3MeyyBajo ONTUMAJbHUN KOHTPOJIb O0JII0 ¥ BilCbKOBUX Malli€EHTIB.

Kawuosi caoea: pukomeTHU# 6inb, perioHapHa aHecte3isa, PNB, ag’'ioBanTH, Mop¢iH, omioigm,
BilicbkoBa TpaBMa, BAIIl, Omedd

BCTYN MiJICUIIEHHS THCISIOTEPAIiHHOro GO0 MiCis 3aBepIIeHHs
nii mepudeprudHOi HEpPBOBOI ONOKamw. 3TiTHO 3 JaHUMHU
Puxomernuit 6imp  (rebound pain, PB) - me miteparypu, Horo wactora Moxke csrat 30-60% micst

BiJTHOCHO HOBHH TEpMiH, SIKHH OIHCye pi3Ke, THMYACOBE ONHOPA30BUX OJNOKan, OCOONMBO Y MAI[€HTIB Iicis
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OPTONEANYHUX Ta TPABMATOJIOTTYHUX BTPy4YaHb. THIIOBI
XapaKTepPUCTHKH BKIIOYAIOTh IOSIBYy CHIJIBHOTO OO0
(BAIL >7), nekyuuii abo Tynuii Xapakrep BIAYyTTIB, IO
BUHUKAIOTh TPOTATOM repiux 12-24 rox micist perpecii
0710Ky. Y BifICHKOBHUX TAIIEHTIB 13 OOHOBUMH OpPaHEHHIMH
KiHIIBOK ¢eHomeH PBH mae ocoOmuBe 3HauenHs. Lls
KaTeropisi XBOPHX XapaKTEPH3yeThCs BHUCOKHM DPiBHEM
CTpecy,  pHU3MKOM  PO3BUTKY  MOCTTPaBMaTHYHOIO
CTPECOBOTO PO3JIaMY, & TAKOK CXMJIBHICTIO 10 (OPMyBaHHS
HEHpOmaTMyHOrO  KOMIIOHeHTy  Oomro.  HemocrartHiit
KOHTPOJIb TiCIsIONepaiifHoro OO0 y TakMX MaIli€eHTiB
MOXE  YCKJIagHIOBaTH  pealbimiTamito Ta  CIPHATH
XpoHizalfi 00npoBOro cuHApoMy. Omioingu TpaaUIiHO
3aCTOCOBYIOTBCS [UIS JIIKYBaHHS MICIIONIEPAIIfHOTO OOITIO,
NpOTEe BHCOKI JO3M MOXKYTh BHKJIHMKATH SIBHIIE OIMiOi-
IHIYKOBaHOI rinepanre3ii — mapaJoKCaIbHOTO IiABUAIICHHS
YyTIMBOCTI A0 OONIO TiC/s 3acTOCYBaHHS OITOITHHUX
aHaNbreTukiB. TakuM YHMHOM, aKTyaJIbHUM € BUBYEHHS
3aJIOKHOCTI pr3HUKy po3BuTKy PB Bim mo3m omioimiB, mo
MOXKE CTaTH OCHOBOIO JUIsi ONTUMI3allii MyJbTHMOIATBHUX
cTpareriii 3HeO0JICHHS y BIICBKOBHX.

MATEPIANIA TA METOAN

JAu3aiin nociaimkenns. IIpocneKTHBHO-TIOpiBHSIIBHE
JOCII/DKeHHsT TIpoBerieHe Ha 148 BiliChbKOBOCITYKOOBIISIX
ITiCJIS OTIEPATUBHIX BTPYUYAHHSX HA KiHITIBKaX.

I'pymn mocmipkenns: 1-ma rpyma (n=36). Jlo miei
TpyIH YBIMIIUIA TAI€HTH, SKAM MPOBOAWIN OIEpaTHBHI
BTPy4YaHHsl Ha KIHIIBKax YHAcliJOK 0oioBoi TpaBmH. Sk
METOZ TMICISONepaIlifHoro 3HEOONEHHST 3aCTOCOBYBAJIACs
OmioiHa aHaJTe3is: MalieHTH OTPUMYBAJIH HapeHTEePATbHUN
Mopdin y koHmeHTparii 10 MI/MI BHYTpIIIHBOM’ SI30BO
3 KpaTHICTIO BBEACHHS 4-6 pasiB Ha 100y.

2-ra tpyna (n=41). IlamienTn 1miei Tpynm micus

00110BOT TpaBMH OTPHMYBaJH PETIOHAJIBHY aHECTE3il0 3a
Metoaukoto single-shot Onokagu nepudepuyHUX HEpBiB
3 BUKOPUCT@HHSM MICIICBOTO aHECTeTHKa OyIiBakaiHy
y nmo3yBanHi 1,5-2,0 wmr/kr.  SIk nmapeHTepaibHa
micnsionepaniiHa aHanre3is BHUKOPHCTOBYBaBcs MOpP(]iH
y KoH1eHTpauii 10 Mr/mMi1 BHYTPILIHBOM S130BO.

3-1s rpyna (n=28). Y miif Koropti 3acTocoByBajacs
CTpaTerisi  MPOJIOHTOBAaHOi  perioHapHOi  aHamresii
OymiBakaiHOM: TAIliEHTAM BCTAHOBIIOBAIN MapaHEeBpPaIbHi
KaTeTepu 3 MOXIIUBICTIO MOCTiHHOI iH(DY3il OymiBakainy.
VY sxocTi mapeHTepalibHOI micisonepariiinol axanresii
BHKOPHUCTOBYBaBc MOP(QIiH y KoHIeHTpamii 10 mr/mi
BHYTPIIIHEOM 5I13BO.

4-ta
OTPHUMYBAJIU
[TOEIHYBAJIO

rpyna (n=43). Ilamientn 1iei Tpynu
MYJIBTUMOJIAIbHE ~ 3HEOONeHHs,  sIKe
MapeHTepaibHe  BBEACHHA  MOPQiHy
(10 Mr/mu  BHYTPINIHBOM SI30BO) 3  IMPOJIOHTOBAHOIO
KaTeTepHOI  O0Kazow  mepuepuyHMX  HEPBIB 13
Oe3nepepBHOIO iH(QY3i€0 OymiBakaiHy 13 I0JaBaHHSIM
a7’ FOBaHTYy JIEKCAMETa30HYy 4MT.

Y  mabnuyi 1 HaBeneHO PO3MONT TpaBM 3a
KUIBKICTIO TAaLli€HTIB Yy PI3HUX TIpynax 3ajJexHO BiX
JoKamizauii ypaxenb. HaiiOinbmr mnommpeHHMMH B ycixX
rpynax Oynu TpaBMHM BEPXHIX KIiHIIBOK: iXHS KUIBKICTB
konuBasiacst Bij 13 mamientiB y rpymi 1 mo 18 y rpymi
3. TpaBMH HWXHIX KIHIIBOK 3yCTpidajucsi piame u
MaJld HaWOUIbIIMi Toka3HuK y rpyni 4 (14 Bunankis),
Tomi sk y rpymi 3 — mumme 7. KoMmOiHOBaHI ypaKeHHs
peecTpyBaJCs Y  3HAYHOI  YACTMHU  MAIEHTIB,
30KkpeMa Haiuacrimie y rpyni 4 (14 Bumaikis), nemio
MeHme — y rpymax 2 ta 3 (12 i 11 BimnosimHO), Ta
HatiMenme — y rpymi 1 (9). Takum uuHOM, pO3MOILNI
TPaBM CBITYUTH NP0 BapiaOesbHICTh JIOKaJi3alii ypakeHb
y PpI3HHX Tpynax, i3 TEHACHLIEI0 OO0 IepeBaKaHHs
MTOIITKO/IPKCHb BEPXHIX KIHI[IBOK.

OTEpaTHBHUX BTPYYaHb Ha  KIiHIIIBKaX YHACIIJOK
Tabruys 1
Po3nogin TpaBM 3a KinbKiCTHO NauieHTIB 3a nokanisauicto
JlokaJjtizanisa TpaBMHu I'pyna 1 I'pyna 2 I'pyna 3 I'pyna 4
Bepx#si kiHIIiBKa 13 17 18 14
Huxusa kinmiska 10 9 7 14
KoM0iHOBaHI ypaxeHHs 9 12 11 14

VY nmocmimpkeHHs Oyno BKIOUEHO 148 marfieHTiB
YOJIOBIYOi cTari BikoM Big 22 mo 58 pokiB. Posmomin
3a CepeAHIM BIKOM y KOXKHIH Tpymi OyB CTaTHCTHYHO
criecraBauM (p > 0,05), mo 103BOJIsIE BBAXKATH BHOIPKH
PEIpPE3eHTAaTUBHUMHY Ta MPUAATHUMH [T TOPIBHAHHSL:

l-ma rpymna n=36): BiK

37,1 £ 6,2 poxu

(MopoiH, cepenHiit

2-ra rpyma (single-shot PNB + wmopdin, n=41):
cepenHiii Bik 35,6 poxy + 5,9 poku

3-ta rpyma (katrerepua PNB + wmopdin, n=28):
cepenHii Bik 32,7 poky £ 6,4 poku
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4-ta rpyna (xarerepHa PNB + ax’roBant + mopoi,
n=43): cepeaHiii Bik 38,4 poky £ 5,5 poku

TakuM dYHHOM, pO3MOALT BIKYy JEMOHCTPYE, IO
Bci rpynu Oymd ORHOpiMHMMH 3a JeMorpadidHUMHA
XapakTepUCTUKaMH,  0€3  CTaTUCTUYHO  3HAYyIIuX
BIIMIHHOCTECH Yy BiKoOBii crpykrypi. Ile mo3Bomuiio
MiHIMi3yBaTH BILIVIB BIKy K MTOTEHI[IIHOTO
koH(payHmepHOTO (akTopa HA OIIHKY e(PEKTHBHOCTI
pI3HMX CTpareriii ImicisonepamifHoro 3HeOOJEHHS Ta
YaCcTOTy BUHUKHEHHSI PUKOILIETHOTO OOIIIO.

Kpumepii exnouenna:

1. TlamieHTH 90JOBI4Oi CTATI BiKOM Bif 22 110 58 poOKiB.
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2. HasBHicTbh BorHenaibHOI ab0 BHOYXOBOi TpaBMHU
OfiHi€T 200 KUTBKOX KiHIIBOK.

3. 3amraHoBaHe ornepaTUBHE
3 MOXKJIMBICTIO BUKOHAaHHS PNB.

BTPyYaHHS

4. TlpoBenmeHHsT  OAHOMOMEHTHOi  Onmokamu i3

3aCTOCYBaHHSAM OyIiBakainy 1,5-2 MT Ha KT.

5. IlpoBeneHHs kareTepHOi OJ0KaaM HEepUBEPUIHUX
HEpBIiB Ul IIPOJIOHTOBAHOI aHecTe3ii i3 3acCTOCyBaHHIM
OymiBaxainy.

6. IlpoBemeHHS  OMHOMOMEHTHOI  Omokamm i3
3aCTOCYBaHHAM OyTiBakaiHy 1,5-2 MTr Ha KT i3 JO#HaBaHHAM
JIeKCaMeTa30Hy y 1031 4 MT.

7. BHyTpilIHBOM si3eBE BBEACHHSI PO3YMHY MOPDiHY
10Mr/mi

8. HanmanHs ycBioMJeHOi NHCHMOBOI 3roiM Ha
y4acTh y JOCIIJDKEHHI (JUIs IPOCHEKTUBHOI YaCTHHH).

Kpumepii sukntouenna:

1. IporunokasanHs 10 perioHapHol aHecresil

(iHdexuist B Micui MyHKIii, KOAryJaonaris TOIIO).
2. Anepris Ha OymiBakaiH a0 MOpP(QiH B aHAMHE31.

3. TlomepenHe XipypriuHe BTpy4YaHHS Ha ypaskeHid
KiHIIBII 3 ()OPMYBaHHSIM XPOHIYHOTO OOIIO.

4. TlopyuieHHs CBiIOMOCTiI a0 TCHXIYHI PO3JIajH,
[0 YHEMOXKITUBITIOIOTH aJICKBAaTHY OI[IHKY OOITIO.

5. HasBHicTh HelpomaTmyHOTO OONIO 10 Omeparii
3a mKanow DN4 (>4).

6. TlpuiioM IITFOKOKOPTHUKOIMIB CHCTEMHO MPOTITOM
OCTaHHBOTO MiCSIIS.

7. BincyTHicTh iH(DOPMOBaHOI 3roan
Origka:
— InTencusnicTh 600 — BAIII (6 Ta 12 ron).

— Puxomernnii 6inp — BAIl >7 y mepmi 24 rox
micist PNB.

— Buxkopucranss omioinis — OMEDD/no6y.

— CrartuctuyHa OIIHKA. Jost aHaizy
pe3yabTariB  JAOCIHIKEHHSI 3aCTOCOBYBAJIM OIIMCOBY Ta
nopiBHsUIbHY cratucTuky. Cepenni 3HaueHHs (Mean):
BUKOPUCTOBYBaJIM JJIsl  XapaKTEPUCTUKH  BIiKy, 703
OMIOIMIB Ta IHIIMX KUIBKICHUX TIOKa3HUKIB. CepemHe
3HayeHHs (apudMeTHyHE) JO03BOJIWIIO  y3arajbHUTH
JaHi B omHIA uyucnoBid  BemuumHi. CraHmaptHe
BigxwieHHss (SD): BHKOPHCTOBYBaJIM [UISi OTPUMAaHHS
JaHUX [pO  BapiaOeJbHICTH HABKOJIO  CEPEIHBOTrO,
IO MiATBEPPKYBAIO  PENpPE3CHTaTHUBHICTH  BUOIPKH.
[opiBasiHHs MK Tpynamu  (p-Kputepid, p-value):
BUKOPUCTOBYBAJIOCS JUISl OLIHKK PI3HHULI MK Tpynamu,
ne Oyno orpumano 3HaueHHs p > 0,05, mo BkasyBajo Ha
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BIJICYTHICTh CTATUCTUYHO 3HAYYIIMX BIIMIHHOCTCH Mixk
rpynamu, o J03BOJISUIO TX BBOKATH CITIBCTABHUMH.

TakuM YHHOM, TIOEIHAHHS CEPEIHIX 3HAYCHb,
CTAHAApPTHOTO BIAXWJICHHS Ta MOPIBHSIHHSA MiX Ipylamu
3a0€3MeYMI0  HAMIMHICTh CTATUCTUYHOI OI[IHKH, IO
poOHTH pe3yabTaTd MOCHIDKSHHS NPUAATHUMH IS
iHTepIpeTaIii.

PE3YJNIbTATH

Jo3a omioinis (OMEDD/n00y) (Puc. 1, Ta6.2):

1. ¥V mamieHTiB, SKi OTpUMyBajlM BHCOKI 103U
Mopdiny (=120 mr/noly), yacrora Pb nocsrana Oinblie
40%.

2. Tlepexix Ha  cTparerito  3HeOONeHHS i3
3actocyBaHHsAM single-shot PNB mo3BomuB 3HH3WTH
cnokrBaHHs omioiniB yaBidi (70 mr/mo0y) Ta 3MeHIIHB
gactoty Pb 1o 26%.

3. Ipu 3acrocyBanHi karerepuux PNB mnorpeba
B omioigax 3MeHmWIach Ime Outsine (=50 wr/mo0y),
a Bunagxku PB Oynu maiixe BifacyTHi (7%).

4. Haiikpami pe3yJabpTaTH CIIOCTEpiraiucs y TPyl
KoMOiHOBaHOiI Metomuku 3HeOomeHHs (10  mr/moOy
oMEDD + karerepHa PNB i3 momaBaHHAM aj IOBaHTY):
yactora Pb craHoBmwia 0%, mpu mbOMy iHTEHCHBHICTB
00JI10 3aJIIIIaIacs MiHIMAJILHOIO.

Ha pucynxy 1 moka3aHo 3aleXHICTh YacTOTH
pukomietnoro 6omo (PB) Bim cepeanpoi moGoBoi mo3m
oMEDD vy pi3aux rpynax namienTtiB. HaliBUIIi TOKa3HUKH
Pb cnocrepiranucs mpu 3acTOCYBaHHI BHCOKHX JI03
Mopdiny (=120 wmr/mo0y) — mnonan 40%. 3HWKEHHS
no3u npu mepexoni Ha single-shot PNB (=70 mr/mo0y)
CYIIPOBOIKYBaJIOCS 3MEHIIEeHH:AM dactotd Pb 1o 26%.
Buxopucranns karereproi PNB e Oinbine 3HWKYBajo
motpedy B omioigax (=50 mr/mo0y) Ta Maibke ycyBayio
Pb (7%). Haiikpaumii pe3yasrar 3adikcoBaHO NpHU
koMOiHOBaHii Meromuili (Mopdin + karerepua PNB
+ am’roBaHT) i3 MiHIMaJgbHOK 103010 (=10 Mr/mo0y):
gactora Pb cranosmia 0%.

Y rtabmuni 2 MpeAcTaBiIeHO 3aJEXKHICTh YacTOTH
puxomerHoro 6omo (PB) Bin cepeanpoi n060BOI 1031
oMEDD vy nauienriB pi3Hux rpyn. HaiiBuimuii piseas Pb
Bif3HavaBcs y rpymi 1 (Mopdin) — 41% npu cepenHiit 1031
120 mr/mo0y. ¥ rpymi 2 (single-shot PNB) neit moka3auk
3MeHIryBaBcss 10 26% mpu no3i 70 mr/moOy, a B rpymi
3 (xarerepHa PNB) — nume 7% mnpu mo3i 50 mr/moOy.
Haii0inbin e(peKTHBHUM BUSIBHBCS MiAXiJ, 3aCTOCOBaHUI
y rpymi 4 (mopdin + karereppa PNB + an’roBanr),
Je npu MiHiManbHIH nmo3i 10 wmr/moby uwacrora Pb
cranoBuna 0%. TakuM YMHOM, pe3yNIbTaTH IEMOHCTPYIOTh
BUPaXEHY J10303aJIe)KHY TEHCHIII0: 3MEHIICHHS 031
oMEDD acouito€eTbcsi 31 3HM)KEHHSIM YacTOTH PO3BUTKY
PHKOLIETHOTO OOJIIO.
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3anexHicTe o3 OMEDD Big 4YacToTu pukoweTHoro 6onto (oHOBNEHI AaHi)
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CepegHa nosa OMEDD (mr/goby)

Pucynok 1. 3aaexnicts yacroru PB Bin n03m oMEDD.

Tabruys 2
3anexHictb yactotu PB Big ao3nm oMEDD
I'pyna Cepeans fo3a OMEDD (mr/zoGy) YacroTa PB (%)
1 (Mopdin) 120 41
2 (single-shot PNB) 70 26
3 (karetepra PNB) 50 7
4 (mopdin + karerepna PNB + ax’roBanT) 10 0

Y mabnruyi 3 HaBEAEHO AWHAMIKy IHTEHCHBHOCTI
Oomro 3a BizyanbHO-aHanoroBoro mikanow (BAILL) uwepes
6 Ta 12 roguMH y MAI€HTIB Pi3HUX TPyH 3aJISKHO BiJ 103U
oMEDD. I'pyna 1 xapakrepusyBajiacsi HalBUIUM PiBHEM
Oomro: uepe3 6 roxuH IoJOBMHA NarieHTiB (50%) manm
BAIII 6 GaniB, Tpetuna (33%) — 7 6anis, a 17% — 9 Gauis.
UYepe3 12 romun OinpuiicTs manieHTiB (58%) 30epiranu
IHTEHCHUBHICTh O0Nr0 > 6 OamiB. [pyma 2 memMoHCTpyBaia
3HAYHO HIDKYI MOKa3HUKHU: Y 60% mauieHTiB yepe3 6 roauH
BAIII cranoBuB 3 6anm, me y 20% — 6-7 6aiis. Yepes 12
romuH y 92% mnarnientie BAILl we mepeBuinyBaB 5 OaitiB.

I'pyna 3 mana cxoxi pesynsrard, aje 3 TEeHJASHLIEI 10
me MeHmoi iHTeHcuBHOCTI Oomo: 'y 70% marieHTiB
yepe3 6 ronuH BAIII cranoBus 3 Gamy, y 30% — 5 Gaunis;
yepe3 12 romun y 86% nauientis BAILl He nepesuiyBas
4 oOaniB. I'pyna 4 nemoHcTpyBajia HaMKpamuii KOHTPOJIb
oomo: y 85% marientiB uepe3 6 romur BAIIl cranoBus
qame 3 6amm, y 15% — 5 GaniB, a yepe3 12 roauH maiixe
Bci martienta (97%) mamu BAI < 3 Gainis. Takum yrHOM,
Tabmuis nokasye po3o3anexuHuil edexr oMEDD: Bumri
JI03M  ACOLIIOBAJMCS 3 OUIbII e(PEKTHBHUM KOHTPOJIEM
601r0 IPOTATOM 12 TOIMH MiCisE BTpyYaHHS.

Tabnuys 3

[uHawmika iHTeHcMBHOCTI 6010 3a (BALL) yepe3 6 Ta 12 roguH

BAIII yepe3 6 rox (Puc. 2):

I'pyna 1: 50% — 6 6amiB, 33% — 7 6axis, 17% — 9 6anis
I'pyna 2: 60% — 3 6amu; 20% 6-7 6anis

I'pyna 3: 70% — 3 6anu; 30% — 5 Gainis

I'pyna 4: 85% — 3 6amm; 15% — 5 6aniB

BAII 4yepe3 12 roa (Puc. 2):
I'pyna 1: 58% >6 6anis
I'pymna 2: 92% <5 6anis
I'pyna 3: 86% <4 6anis
I'pyna 4: 97% <3 6anis

Ha pucynxy 2 nokaszano, o cepesHiii piBeHb 000
3a BAIII moctynoBo 3HMKYeThCs Bix rpynu 1 (Mopdin) no
rpynu 4 (xomOiHOBaHa MeTonuka). HaiiBuiii mokazHUKA
Oynmu y nauienrtiB Ha Mmopdini (7,0 ta 6,5 6aniB), Tomi
K HallHWK4l — y Tpymi 3 KOMOIHOBaHMM 3HEOOJICHHIM
(3,0 ta 2,5 ©OamiB). lLle miaTBepmKye e(dEeKTUBHICTH
MYJIBTUMOJIANILHOT aHaITe3ii.
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4. Yacrota puxomeTHoro 6o (BAIL >7) (Puc. 3)
* HaiiBuma y rpymi 1 (Mmopdin) — 1o 40%.
* CytreBo HIXKYA y Tpy™i 2 (single-shot PNB).

* Bincyrns y rpynax 3-4 (karerepuuii PNB + Mopdin
Ta Karerepauii PNB +ai’roBanTt + MOp(QiH BiAMOBITHO).
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Po3snoain cepegHeoro BALL y pizHmMx rpynax (Yepes 6 Ta 12 roa)
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Pucynoxk 2. Po3nonii cepeqaboro BAILl y rpynax nociigkens yepes 6 Ta 12 rog.

‘-IaS%T_OTa pvkoweTHoro bonio (BALL =7) y pizHux rpynax (oHoBNeHi naHi)
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Pucynok 3. Hactora PB 3a BAIII>7 y rpynax gociiakeHHs.

Ha pucynky 3 moOKa3aHO 4YacTOTy PHKOLISTHOIO
6omo (BAI >7) y pisaux rpynax. HaiiBuma Bona Oyma
y HaLi€HTIB, sIKi oTpuMyBanu MopdiH (41%), 3MeHIIyBaIacs
npu single-shot PNB (26%) Ta Maibke 3HMKana UpH
karerepaii  PNB  (7%). Y r1pynmi 3 xomOiHOBaHOO
METOIMKOIO PHKOIIETHHH O11b TIOBHICTIO BincyTHiit (0%).

ANCKYCIA

OTpumaHi pe3yabrard  MiATBEPKYIOTh  TICHHA
3B’S30K  MDK  OOCSrOM  BUKOPHUCTaHHS  OIIOiIiB
y MiCIsSonepaifiHoMy Mepiofi Ta YacTOTOK PO3BHUTKY
puxorierHoro 6omo (PB) y BifiCEKOBOCITY>KOOBIIIB TIiCIIs
OIepaTHBHUX BTPY4YaHb Ha KiHIIBKax. 3TiJHO 3 JaHHMH,
MalieHTy, SKi OTpUMyBaJIM Jjuiie omioinu (rpyma 1),
MaJM HaiBHIly a000By mo3y 3a mkanoro OMEDD —
y cepennbomy 120 mr mopdiny Ha m00y mnpoTsrom
mepmux 72 romuH. Came B Wil rpymi cmocrepiraiacs
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HaiiOibpIIa YacTOTa BUHHUKHEHHS PHKOIIETHOTO OO0
(mo 40% mamieHTiB) i3 cepegHiM piBHeM Oomo 3a
BAII nonan 6-9 6aniB y nepuri 12 rox micist perpecy
nii perioHapHoi aHecrtesii. Lle cBiT4WTH TPO BUCOKY
HMOBIPHICTh PO3BUTKY OIIOIiN-1HIyKOBaHOI Timepairesii
Ta Hee()eKTUBHICTh MOHOTEpamii MOP(PIHOM y KOHTEKCTi
npodinakruku PB. Y rpymi 2, nme 3acrocoByBanacs
onHopazoBa  (single-shot) Omokaga  nepudepudaHnx
HepBiB OymiBakainom y pno3i 1,5-2,0 Mr/kr, cepemHs
norpeba B omioimax 3Hm3miacs po 60-80 mr/moOy 3a
OMEDD. Yacrtora pukomeTHOro 000 y wid rpymi
Oyia HIDKYOI0, HDXK y Tpymi |, mMpoTe Bce X 3aiumranacs
KIiHIYHO 3Hadymolo — y wmexax 20-25% mnamieHTiB.
Lle mosCHIOETBCS OOMEXEHHM dYacoM [ii OIHOpa3oBOl
Onmokamy Ta HEOOXiTHICTIO BUKOPHCTAHHS OHATKOBUX
AQHANBICTUKIB TMCIS 3aBepIICHHS e(eKTy MICIeBOTO
aHecTeTnka. [pyma 3, 1e BHUKOPHCTOBYBAM KaTeTepHi
METOAWKHA  NPOJIOHTOBaHOI  perioHapHoi  aHecTesil
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3 iH(Qy3ier OymiBakaiHy, MPOIEMOHCTpYyBajia IIe OLTBII
BUpPa)XEHE 3HIDKEHHS NOOOBOI MOTpeOHM B OIioigax — 10
40-60 mr/mo6y 3a OMEDD. Yacrora Pb y wiit rpymi Oyna
NPaKTUYHO BiACYTHS, a OUIBLIICT IMAIi€HTIB OL[IHIOBAIN
IHTeHCHBHICT Ooyito Ha piBHI <4 OaniB 3a BAILL. Ile
HIATBEPIUKYE BHCOKY €(EKTHBHICTh IPOJIOHIOBAHUX
PNB y KOHTpOJdi TOCTpOro micisonepaniifHoro 000
ta npodinakruui PB. HaitGinpm 3Hauymii pesynsraru
Oynmu orpuMaHi y rpyni 4, Ae NOEIHYBaJIM KaTeTepHi
METOAMKH  IPOJIOHIOBAaHOI  perioHapHol  aHecresil
3 iH(Qy3ier0 OymiBakaiHy 13 [OJaBaHHSAM Yy SIKOCTI
a’IOBaHTy JeKCaMeTa3oHy 1031 4 wMr, y uid rpymi
YacTOTa BHKOPHCTaHHS OMIOiNiB Oyna HaWHMKYOO,
y no3ax (0-20 mr/noby 3a OMEDD). Came TyT Bifg0ymnocs
HaWOUIBII CYTTEBE 3HIDKCHHS SIK IMOTpeOM B omioigax,
TaK 1 4YacTOTH PHUKOLIETHOro OO0, SIKWi B3araji He
peectpyBaBcs. Cepenniii piBens Oomto 3a BAIIl y 4i
rpymi craHoBUB <3 OaiiB uepe3 12 rox micisi BTpyYaHHs
y 97% mnanienTiB. lle Bka3zye Ha CHUHEpriuHUH edexT
MYJIBTUMOJAIBHOTO — HIIXOAY, KOJW  3aCTOCOBYETHCS
nposoHroannii PNB i3 nomaBaHHsSM aj’lOBaHTy, IO
JIOTIOBHIOE BHUCOKY €(eKTHBHICTh MposioHroBaHoi PNB,

3a0e3reuyoud  CTa0UIbHMH  aHanre3yrouuid  egexr
1 3MEHIIY€e PU3UK PO3BUTKY rimepairesii. Takum duHOM,
IpPOBEJECHE  JOCII/UKEHHS  INPOJEMOHCTPYBalo, IO

MOHOTepallisi omioifaMM He Juile HeeeKTUBHA, a W
MOX€ IPOBOKYBaTH po3BUTOK PB, Tomi sik 3acTocyBaHHS
perioHapHUX METOAMK 3HAYHO 3HHKYE SIK IHTCHCHBHICTH
6oiro, Tak 1 moTpedy B omioigax. Haiikparmum migxomom
BUsIBWJIacs KoMOiHOBaHa crparerist (rpyma 4), ska
3a0e3neynia  MiHIMaJIbHE CIIO)KUBAHHS OmioimiB,
MOBHUN KOHTPOJIb Hajx OOJieM Ta BIJICYTHICTH BHUIIAJIKIB
PHUKOIIETHOTO 0OJIIO.

BMCHOBKM

1. Buxopucranas BHCOKHX  JI03 MopGiny
(=120 mr/no6y OMEDD) npu3BoauTh 10 BUCOKOI 9aCTOTH
puxomerHoro Oomo (mo 40% mamieHTIB) Ta BHUCOKHX
3HadeHb BAIII (6-9 6aiB).

2. 3acrocyBanns single-shot PNB 3umxkye yacrorty
PB yrpuui (1o 20%), ane He ycyBae HOro nNoBHICTIO.

3. IpononroBani karerepui PNB 3meHmrytors
noboBe crioxuBaHHA omioigiB Ha 60-70% Ta MOBHICTIO
ycyBatoTh Bunaiku Pb y Hamiii xoropri (7%).

4. KombinoBana crpareris (karerepra PNB +
i3 [JomaBaHHAM aJ’FOBAaHTIB) 3a0e3medye HaHKpaIi
OamaHc MICIAONEpAIliHOTO KOHTPONIO Haj  Oomem:
cepenniii BAIII < 3 y 97% mnamui€eHTiB, BiICYyTHICTD TSDKKHX
BumnaakiB Pb Ta miHiManbHe omioigHe HaBaHTa)KEHHS.

Ilepcnexmuesu maiidymmuix oocniocens. HeoOXinHi
MOJAJIbIIN OaraToIECHTPOBI PAHIOMI30BaHI JOCHIHKEHHS
JUISL IITBEPIKEHHS OTPUMAHKUX PE3yJNIbTaTiB Ta pO3poOKU
ONITHMAJILHUX TIPOTOKOJIB MYJIBTUMOAAIBHOI aHamire3ii
y Mali€HTIB, [0 OTPUMAJIH BilICHKOBY TpaBMYy.
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AOTPUMAHHA ETUMHUX HOPM

JlocnmipkeHHsT TTPOBEICHO BIANOBIIHO [0 ETHYHUX
npunimniB  [enbciHcbkoi  mekmapariii  BcecBiTHBOT
MeauyHoi acowiamii (2013), HanexHOT KITIHIYHOT TPaKTHKA
(Good Clinical Practice, GCP) Ta 4MHHOTO 3aKOHOJaBCTBA
Vkpaiau. Ilpotokon pocmijkeHHS OyB  PO3DISIHYTHA
i cxBanennii Komiciero 3 muranp ertuku HarionansHoOro
MequyHoro yHiBepcuetry iM. O. O. Boromonbls (mpoTokos
Ne 204 Big 23.03.2026). Yci nauientn Oynu noindopMoBaHi
PO METY, IU3aiiH Ta 0COOJIMBOCTI JAOCIIPKEHHS il Hajanm
MMMCBMOBY 1H(OPMOBaHy 3rofly Ha Yy4YacTb y HBOMY.
KoHineHUiHHICTh NEepCOHANBHUX — JaHUX  YYaCHHKIB
3a0e3meuyBanacsl BIJMOBIMHO IO YMHHUX BUMOT MO0
3aXUCTY MEPCOHAIBHOI iH(pOopMaIlii.

Oomerncennn  oOocniodycenns. JIOCHIIDKCHHS Mae
KilbKa OOMeXeHb. [lepiie: BOHO NMPOBOXMIOCS B OJHOMY
LEHTPI, 10 MOXKe OOMEKYBaTH y3araJbHEHHS OTPHMaHHX
pesynsraris. Jpyre: 1o mociimKkeHHs Oyau BKIIFOYCHI JINIIIe
BilICHKOBOCITYKOOBIII YOJIOBIYOi CTaTi, TOMY pe3yJbTaTd HE
MOXYTh OyTH O€3IocepeHbO EKCTPAIobOBaHi Ha 1HIII
KaTeropil marlieHTiB. Tpere: BIIHOCHO HEBETHMKHN PO3Mip
BHOIPKH Ta BiICYTHICTh paHIOMi3allii MOKYTh BIUTUBATH Ha
CTAaTHCTHYHY TOTYXKHICTh TocTimkeHHs. KpiM Toro, omiHka
PHKOIIETHOr0 OO0 MNPOBOOMIACA JIMIIE y PAaHHBOMY
micnsonepamifaoMy mepiomi, 0e3 aHami3y BigmaleHUX
KIHIYHAX HachiakiB. [ms MTiATBepKEHHS OTPHUMAaHHUX
pe3ynpTariB  HeoOXifgHI 0araToIeHTPOBI PaHIOMIi30BaHI
JOCITIKEHHS 3 OLTBIIOI0 KUTBKICTIO YYACHUKIB.

Ilepeunni oani ma mamepianu. TlepBuHHI naHi,
10 MiATBEPIXKYIOTh PE3yJIbTaTH [bOT0 JIOCIIHKECHHS,
30epiraloTbcss  y  aBTOpiB. BoHM He € myOmiuHO
JOCTYITHUMH 4Yepe3 BUMOTH IIOJ0 3aXHUCTY HEPCOHATIBHUX
JMAHUX BIACHKOBOCIYXOOBIIIB Ta €THYHI OOMEKEHHS.
3HeocoOneHi JaHi MOXKYTh OyTH HaJaHi OOIPYHTOBaHHM
3alMTOM JI0 aBTOpa JJIsl JINCTYBaHHS 32 YMOBU CXBAJICHHS
TAKOTO 3aIlMTy BiAMOBIIHO JO BUMOI €THYHOIO KOMITETY
Ta YUHHOTO 3aKOHO/IABCTBA.

Bukopucmannsa  wmyunozo inmenexkmy. Ilin
Yyac IMIATOTOBKM PYKONKMCY aBTOPH BHKOPHCTOBYBAJIN
IHCTPYMEHTH IITYYHOTO iHTEJIEKTY BHKJIIOYHO JJIsI MOBHO-
CTHJIICTUYHOTO peJaryBaHHs TEKCTY Ta MOKPAIIEHHs HOro
yurabenpHOCTi. LITyuyHNi iHTEIEKT HE BUKOPHCTOBYBABCS
JUISL CTBOPEHHS, aHaJi3y YW IHTepHpeTamil NepBUHHUX
HayKOBHX JaHUX, (opMyaroBaHHS BHCHOBKIB  abo
NPUHHATTS  HAyKOBUX  pillleHb.  YCi  pe3yJbTary,
iHTeprperanii Ta OCTaTOYHMHA 3MICT CTarTi IepeBipeHi
i TOBHICTIO CXBaJ€HI aBTOpPaMH, sIKI HECYTh HOBHY
BIAITOBIAAIBHICTE 34 1i 3MICT.

®IHAHCYBAHHSA TA KOHONIKT IHTEPECIB

ABTOp 3afBIsIE PO  BIACYTHICTH  KOHQIIIKTY
iHTepeciB Ta BiacHOi (DiHAHCOBOI 3aIliKaBIEHOCTI MpH
MiATOTOBIII AaHOI CTAaTTI
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BHECOK ABTOPIB

Tkauyk M. M.A-B.D.F
Imurpies 1. B.GEF

VYci aBTOpH 03HAWOMMIIMCS 3 OCTAaTOYHOIO BEPCIEI0
PYKOIHMCY Ta CXBJIWIIH i 10 ImyOmiKaii.
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Abstract

DOSE-DEPENDENT OPIOID USE AS A FACTOR IN THE DEVELOPMENT OF REBOUND PAIN IN MILITARY PATIENTS
FOLLOWING LIMB SURGERY: A PROSPECTIVE COMPARATIVE STUDY
Maksym M. Tkachuk', Dmytro V. Dmytriiev?

'DMNPE «Chernivtsi Emergency Hospital», Department of Anesthesiology and Intensive Care, Chernivtsi, Ukraine
2MNPE «Vinnytsia Regional Clinical Hospital named after M. I. Pirogov», Center of Thermal Trauma and Reconstructive
Surgery, Vinnytsia, Ukraine

Introduction. Rebound pain (RP) is one of the adverse consequences of regional anesthesia. It is defined as
a transient yet intense increase in postoperative pain that occurs following the resolution of a peripheral nerve block.
In military patients with combat-related limb injuries, this phenomenon has particular clinical significance, as it is
associated with high levels of anxiety, an increased risk of post-traumatic stress disorder, and neuropathic pain. High
doses of opioids are known to induce opioid-induced hyperalgesia (OIH), which may further exacerbate RP.

Aim. To determine the relationship between opioid dosage and the incidence of rebound pain in military patients
undergoing limb surgery.

Materials and methods. The study included 148 male servicemen aged 22-58 years with firearm- and blast-related
extremity injuries. Patients were divided into four groups: (1) intramuscular morphine (n = 36); (2) single-shot
peripheral nerve block (PNB) with bupivacaine (n = 41); (3) prolonged catheter-based PNB with continuous
bupivacaine infusion (n = 28); and (4) combined treatment with intramuscular morphine and catheter-based PNB
using bupivacaine with dexamethasone as an adjuvant (n = 43). Pain intensity was assessed using the Visual Analogue
Scale (VAS) at 6 and 12 hours postoperatively, and opioid consumption was converted to the Oral Morphine Equivalent
Daily Dose (OMEDD).

Results. The highest opioid doses (mean OMEDD ~120 mg/day) and the highest incidence of RP (up to 40%) were
observed in group 1. In contrast, patients treated with catheter-based PNB combined with adjuvants required minimal
opioid doses (0-20 mg/day), and cases of RP were almost absent. The combined strategy (group 4) proved to be the
most effective, providing both prevention of RP and a significant reduction in opioid consumption.

Conclusions. High doses of morphine were associated with an increased risk of rebound pain. The use of prolonged
catheter-based PNB, particularly when combined with adjuvants and minimal opioid doses, provided optimal
postoperative pain control in military patients undergoing limb surgery.

Keywords: rebound pain, regional anesthesia, peripheral nerve block, adjuvants, morphine, opioids, combat
trauma, VAS, OMEDD.
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MOXJTIMBOCTI MOAYNALII BICI «KALUKIBHUK-LUKIPA» NMPU HEUTPO®INBHUX

OEPMATO3AX'Y XBOPUX HA MAC

lanuna C. Crapoay6', Hapis B. MopsiHoBa', lllogmuna B. KoHoBaneHko?, BaneHTtnHa O. MoiceeHko®

1Y «HavjioHanbHwit HAyKOBWIA LEEHTP pagiaLlifiHoi MeauLmMHI, reMaTornorii Ta OHKoNorii HavioHanbHoi akagemii MeguyHuX Hayk YkpaiHuy,

M. KuiB, YkpaiHa

2HaujioHanbHWiA yHiBEpCUTET 0X0poHN 30opoB's im. 1. J1. Wynuka, m. KuiB, Ykpaita
*HauioHanbHuit Meguanmi yHiBepeuTeT imeni O. O. Boromonbug, M. Kuis, YkpaiHa

Pe3iome
Bcryn. HenjomaBHI  JOCHiPKEHHSI OCTAaTOYHO NiATBEpP/PKYIOTb 3arajJbHOBHU3HAaHYy JAYMKY, L0
HelTpodinbHi gepmato3u (H/I), ki BUHUKAWTh y TMOEJHAHHI 3 MIEJIOIHUMHU 3JI0SIKICHUMHU

HOBOYTBOPEHHSIMHU, TOJIOBHUM YMHOM Mi€JIOAUCIIACTUYHUM cuHApoMoM (M/IC) Ta rocTpuM MienoigHUM
seriko3oM ('MJI), He € piJKiCTIO Ta YacTo MOB’A3aHi 3 MOraHUM MPOTHO30M.

MeTa. BuBunTH edeKTUBHICTH iHTerpanii HyTpPiTUBHOro MNPOGIOTUYHOrO KOMIOHEHTY B CXEMY
KOMIIJIEKCHOT O MeHexMeHTy xBopux Ha M/IC saki maroTe H/L.

Marepiaan Ta metogu. 3 72 xBopux Ha M/IC, siki mepeGyBasu mif, KJIIHIYHUM CHOCTEpEXeHHsM, y 34
(47,2%) xBopuX criocTepiranucs NposiBy JiMmonurapHoi iHpinbrpanii mkipu y dopmi H/l. Ak HyTpUTHBHUI
aJ'loBaHT JJis1 3MEHIIEHHs CUCTEMHOTO 3aMajJbHOro GOHY LMM XBOPHUM OY/I0 PEeKOMEHJ0BAHO BXXHBATH
JIETUYHY 06aBKy — mpo6ioTHK, o Mictuth 5 BuAiB Bacillus BopogoBx 12 TWKHIB. Y peTpocneKTHBHY
rpyny NOpiBHSIHHSA OysiM BKJItoYeHi xBopi Ha M/IC, siki oTpUMyBa/IM JIIKyBaHHS 33 aHAJIOTIYHOKI0 CXEMOIO
i He mpuiiMaIM HYTPITUBHUX A/ IOBAHTIB 3 NpobioTHKamu. [lo Ta mic/s JiKyBaHHS ¥ XBOPUX OLiHIOBasIaC
HasIBHICTb KJIiHIYHMX MposiBiB H/I a TakoX MPOBOAMBCSA CKPHUHIHT IIUTOKIHOBOTO MpOodiJIio.

Pe3synbraTu. Y rpyni gocnimkeHHs 3adikcoBaHO 6isbln 3Havylue 3HWwkKeHHs piBHIB IL-6 Ta TNF-o, mo
CBiJYUTH MPO 3JATHICTh MPOGIOTHYHOrO 3acO00y MOJENIOBATH CUCTEMHHH 3alalibHUHM MPOLEC Yy TaKUH
cnoci6, mo6 0OyMOBJIIOBAaTH 3HM)XEHHSI CHPOBAaTKOBHUX MapKepiB 3amasieHHd. [licis mpoBeseHHs
HYTPUTUBHOI MPOGIOTMYHOI KOpeKLii B AOC/Ii/PKyBaHiIi Tpymi MH CHOCTepiraiy GiJbll aKIeHTOBaHUU
perpec wKipHuX cuMnToMiB H/[ y mopiBHSHHI 3 peTporpyno KOHTPOJIIO, 110 MOXKe Oy TH HiATBepPKeHHAM
0oInocepeZIKOBaHOI'0 BIJIMBY 3MeHUIEHHS iHTEHCMBHOCTI 3alla/IbHOTO NPOLeCy Ha IIKipHi ypakeHHS. B rpymi
JlOCJIi/[PKEHHSI BAPTO BiIMITUTHU CKOPOYEHHS YaCTKU XBOPUX 3 TaKuMu nposiBamu H/I, sk namysiy, Ha 37,5%
Ta IyXUpi — NpakTU4YHO B/ABIYl. [Ipy 1jboMy B rpyli KOHTPOJIIO KIJIBKICTb XBOPHX, 110 MaJIA IIyXUPi, TAKOXK
3MEHLIWJIACS y /1Ba Pa3H, a YaCTKa Mali€EHTIB 3 mamysiaMu - 3MeHmuacs Ha 18,8%, p<0,05.

BucHoBku. OTpuMaHi pe3ysbTaTH J03BOJISIIOTH PO3MIAAATH NPO6GIOTUYHI 3acO0M SK HYTPUTHUBHI
aJ'IoBaHTH, 10 MOXYTb JiITH 3 3aJ]y4yeHHSIM Bici «KHUIIKIBHUK-LIKipa» i YHHUTH CHUCTEMHY
IIpOTU3aNaJbHYy Jil0 BIIPOLOBXK MeHeXKMeHTY XxBopux Ha M/IC, aki MaroTh KJiHiYHI nposBu H/I.

Kamwuogi caoea: mieslogucnjacCTUYHMHM CHHAPOM, HeUTpodinbHI JepmaTo3H, iHTepJieiiKiH-6,
CHCTeMHe 3anaJjieHHs, npo6ioTuky, Bacillus, Bich «kkMIIKiBHUK-IIKipa»

BCTYN (C'MJI) [1,2]. HII — ue 3ananbHe 3aXBOPIOBAHHS IIKIPH, IO
BUHHKA€ BHACTIIOK IMyHHOI peakilii, 3a Kol HeHTpodimu
Mienomucnnactuynnit  cuaapom  (MJIC)  Moxke  HakonuuyroThes B TKaHuHax; npu MJC me € npossom

MPOSIBIAITUCA  CIEU(BIYHUMHE ~ ypaXEHHAMH  IIKIpH —
HeWTpodutbHuMH nepmaro3damu (HJI), sixi € Bimomumu
HECTIPUSIIIMBUMH TPOTHOCTUYHUMH MapKepaMH BHCOKOTO
py3uKy TpaHchopMmalii B TOCTPUH MI€NOiMHUN J1eiiKo3

102

TaK 3BAHOTO MAPaHEOIUIACTUYHOTO CHHAPOMY (IMyHHOI
BIJITOBi/I HAa TOPYIIEHHST KpoBOTBOpeHH:) [3,4]. Kiiniuyao
HJI mposBis€ThCcs XapaKTEpHUM INKIPHAM  BHCHIIOM:
OONICHUMH YEepBOHHMH a00 (IiONCTOBHUMH MAITylIaMH,
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OslIKaMU Ta MyXUPSIMH, SIKI 4acTo JIOKJI3YIOThCS Ha
o0muyyi, mmi, Tyay0l Ta BepXHIX KiHLIBKax. Bucumn
HEPIJIKO CYNPOBOPKYETHCS ITIIBUIICHHAM TeMIIeparypu
TiJa, 3arajbHOI0 CIA0KICTIO Ta OosieM y cymiobax [1,3,4].

V cuctemMatnyHUX ONIAAaxX MOBiAoOMIISIETbes [5,6],
mo 1mwKipHi mpossu npu MJIC BuHHKamum abo 10
BCTaHOBJIEHHS niarHo3y (34,7%), abo Ha MOMEHT Horo
BcraHoBieHHA  (25,3%), abo Tmicms  BCTaHOBICHHS
niarmosy (40,0%). Ilpm mpomy y 34,1% Bunankis
crnioctepiranocss mporpecyBanus mo I[MJI, a MJC,
CBO€I0 dueproro, OyB ¢arampHuM y 39,2% xBopux i3
HEUTPOQITFHIMH JiepMaTo3aMH (MeZiaHa 4acy BiJl TOSBU
IIKiPHUX TPOSBIB cTaHOBMIIA 12 MicsiB) [6].

Hemonasui mocmimkennas [11-14] Bu3HauaroTh Bich
«KUIIKIBHUK—LIKIPa» 5K )KUTTEBO BXKJIMBY JIBOHAIIPABICHY
KOMyHIKaifHy —Mepexy, y SKiif CcTaH KHIIKOBOTO
MikpoOiomMa Oe3mocepenHbO BIUIMBAE HAa I'OMEOCTa3
LWIKIpY Ta pO3BUTOK 3amaneHHs. Llg Bick QyHKIIOHYE
yepe3 CHUTbHI iMyHHI, MeTaboJiuHI Ta HEWPOCHIOKPHHHI
MexaHi3MH. J[OCHiDKeHHS [E€MOHCTPYIOTh, IO CTaH

The gut-

MikpoOioMy Bu3Hayae 370poB’st mikipu. [lo-mepuue,
BRXJIMBY POJNb  BIAITparOTh  MIKpOOHI  MeTabONiTH:
xopucHi Oaktepil (Bifidobacterium spp., Bacillus spp.
ta iH.) [12,13] npomyKyrOTh KOPOTKOJIQHIIIOTOBI >KHPHI
kucnotu (KJDKK), siki 3MEHIIyIOTh CHCTEMHE 3alajieHHS
Ta MIATPUMYIOTh IUIICHICTh INKipHOTO Oap’epa. Ilo-
Ipyre, TpH XpOHIYHUX JepMaro3ax IucOaKTepio3
KHIIIKIBHUAKA TIOCHIIIOE CUCTEMHE 3allajieHHs, TOTiPIIyIOun
KIIHIYHUH Tepedir TakWxX 3aXBOPIOBAHb, SIK ATOMIYHHN
JIEpMaTUT, alepridyHuil KOHTAaKTHUH JepMaTUT 1 Ticopias.
KpiM TOTrO, TOpYIIEHHS KHIIKOBOI MIKpOOIOTH MOXYThH
HETaTHBHO BIUIMBAaTH Ha TOPMOHAJIbHI B3a€MO3B’SI3KH,
IO OIOCEPEAKOBAaHO 30UIBIIYIOTH NPOAYKLIIO IIKIPHOTO
cajia Ta CHpUSIOTH TOTIpIICHHIO Tiepediry akae [14,15,19].
Takoxx y OCHIIKEHHSX BCTAHOBJICHO, LIO IiJIeCHPsIMOBaHi
TEpareBTHYHI ~ BTPYyYaHHs, 30KpeMa  3aCTOCYBaHHSI
MpoOIOTHKIB, MPEOIOTHKIB 1 CIIEIiali30BaHOTO XapuyBaHHS,
MOXYTh CHPHSATH BITHOBJICHHIO KHIIKOBOro 0Oap’epa
Ta TMOKpAIeHHI0 cTaHy ImKipu [16,17], ockinbku Bichk
«KUIIKIBHUK-IIKIpa» TIOEAHYE KHIIKOBY MikpoOioTty, il
MeTaboIiTH Ta IMyHHY cucteMy opraHismy (Puc. 1).
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Pucynok 1. Bich «KMIIKIBHHK-LIKipay, siKa 31€0i1b1I0I0 0NMOCEPEIKOBYETHCS iIMYHHOI0 CHCTEMOI0 Ta KHMIIKOBHM MiKpOGioMOM, IOSICHIOE

B32€MO3B’ 130K MisK 310pOB’sIM KHIIKiBHMKA Ta mKipu [17].

[TigBuieHa TPOHUKHICTE KUIIKIBHAKA, CIIPUYHHEHA
nmrcOakTepio3oM KHUIIKIBHUKA, MOXe JI03BOJINTH
3allaJbHUM XIMIYHUM pPEYOBHHAM IOTPAIUIATH B KpPOB
1 CIIpUATH PI3HUM IIKipHUM 3aXBOproBaHHSAM. HatomicTb
30armaHcoBaHa  IMyHHa  BIANOBiOb  MATPUMYETHCS
30OPOBHM KHIITKOBUM MIKpOOiOTOM, IO, Y CBOIO Yepry,
TIOKpAIIy€ 3aralbHHUi CTaH MIKipH.

Cknan 1 (QyHKI[IOHATGHUHA CTaH MiIKpoOioMa TICHO
OB sI3aHi 13 CHCTEMHHM 3allaJICHHSIM Ta MaToJIOTIE0 HIKIPH,
¢dbopmyroun crienudiuHi UIA  JSpPMATO3iB  MATOTCHETHYHI
MexaHismMu,  30kpema  Th2/IL-4/IL-13-onocepeaxoBany
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Oap’epHy mUCQYHKINIO TIpA aTOMYHOMY JEPMaTHTI Ta
Th17/1L-23/IL-17-omocepenxoBay ~ Timeprpomigepariiro
mpu mcopiazi [19]. Merabomitn MikpoOioTH, 30KpeMa
xopotkonaniroroi  xupHi  kucmotrn  (KJDKK), mirammm
ApWJIBYIJICBOJHEBOIO  pELENTopa, IO  YTBOPIOIOTHCS
3 Tpunrtodany, a Takok FXR/TGR5-3anexxna curHamizaris,
OIIOCEpE/IKOBAaHA  JKOBYHHMH  KHCIIOTAMH, MOMYIFOIOTh
IMyHHHII ~ TOMeOCTa3 1  MIATPUMYIOTh  IIUJTICHICT
emiteriansHOro 6ap’epa [18-20].

YV  HewmopasHIX
NEPCICKTUBHUM  TEPANCBTHYHUM

nocmimkennsax  [13,15,18,20]
MiJIXOAOM  BHU3HAHO
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TEXHOJIOTTI MEJJUYHOT IIATHOCTHUKHU TA JIIKYBAHHA

MOJYJIFOBaHHsI KHMIIKOBOI MIKpOOiOTH 13 3acTOCyBaHHSM
€K30reHHHX  MpoOioTMYHMX  Oakrepid  Ta  IXHIX
MeTa0OJIITIB, 110 CIPSIMOBAHE HA 3MCHIIICHHS CHCTEMHOTO
3ananennsi. Came ToMy med miaxin Oyiao oOpaHo Juist
BUBUCHHS BIUIMBY NPOOIOTHKIB Ha CHCTEMHE 3allaJIeHHs
y xBopux Ha M/IC i3 HEHTpOoIIbHUMH JepMaTO3aMHu.

META

BuBuntn edexTHBHICTH iHTETrpalii HYyTPITHBHOTO
MpOOIOTHYHOTO KOMITOHEHTa B CXEMy KOMIUIEKCHOTO
MeHemmkMeHTy xBopux Ha MJIC, sxi matots H/I.

MATEPIANIA TA METOAN

3 72 XBOpUX Ha MI€JOJUCIUIACTUYHUA CHUHIPOM
(MAQC), sxi mepeOyBau il KIIHIYHAM CIIOCTCPEIKCHHIM
y BigmutenHi remarosiorii HHIIPM T'O HAMH
VYkpainu B mepiog 3 2020 mo 2026 pik, y 34 (47,2%)
CroCTepirajgucs IposBH HEHTPOQITBHUX JIepMaTo3iB
(HH). XBopi rpynu gociimkerns (A, n=34) oTpuMyBaiu
nikyBanHs MJIC BiAMOBIIHO IO CTaHAAPTHOTO MPOTOKOITY
(3rimHo 3 pexomerpamismu NCCN [21] Ta kiIiHIYHORNO
HactanoBoro MO3 Vkpainm Ne 00327). Miciero Ha
€IEMEHTH BHCHUIy MpH3HAYaJl KpeM KJI0OeTa3oily
npomionary 0,05%, skuii HAHOCHIIM TOHKHAM IIAPOM JBiYi
Ha 7100y Oe3 BTUpaHHA. SIK HyTpUTHBHMH aJ’TOBaHT JAJI
3MEHIICHHS CHCTEMHOTO 3amajbHOro (OHY MarieHTam
OyJI0 PEKOMEH/I0OBaHO 3aCTOCOBYBAaTH JI€THYHY HO0aBKY —
po0ioTHK, 1o MicTUB I’sATh mTaMiB Bacillus (B. subtilis,
B. amyloliquefaciens (2), B. licheniformis (2)) y 3aranbHiit
kimpkocti  1,7%10° KYO, mnporsrom 12 tmkuiB. [lo
perpocnekTuBHOI rpynu nopiBHsHHA (B, n=34) Oynu
BkitoyeHi xBopi Ha MJIC, siki OTpuMyBasu JIiKyBaHHS
32 aHAJIOTIYHOIO CXEMOIo, ajle He 3acTOCOBYBaJU
HYTPUTHBHHUX aJi’IOBAHTIB 13 mpobioTukamu. [0 moyarky
JIKYBaHHS Ta MICIs WOTO 3aBEpIICHHS Yy BCIX MAIi€HTIB

= TpynaA
25,0
20,0 I
15.0 22,0
10,0

50

0,0

[o nikyBaHHA

OIIIHIOBAJIM HASBHICTh KIiHIYHUX mposisiB HJ, a Takox
MPOBOJWIIM  CKPUHIHI IUTOKIHOBOrO mpodimo. Vi
JOCTI/DKCHHS BHUKOHYBQJX BIAMOBIMHO JO TPHHITUIIB
IenbCiHCHKOT AeKITapartii.

ITepsurHa 00pOOKa MaHWX BKIIIOYAja BimOip HaHUX
JUISL aHai3y Ta ix crannaprusaniro. CTaTUCTUYHUN aHaIi3
m(POBHX NAaHUX NPOBOAWIIM 13 3aCTOCYBAHHSM MaKeTa
npukitagaux nporpam STATISTICA 6.0 for Windows
(StatSoft Inc., CIIIA). Inst anamizy BHKOPHCTOBYBAaJN
rMmapaMeTpu4Hi Ta HelapaMeTpudHi METOIH, 30KpeMa
t-xpurepiii CtprofieHta Ta U-kputepit ManHa—YitHi [22].
CrarucTHYHO  3HAYYIIMMH  BBKaNW  BIAMIHHOCTI
npu  p<0,05. MixrpynoBi BIAMIHHOCTI OIL[IHIOBaIN
3a mormoMoror kputepito > IlipcoHa, a g aHamizy
HE3aJIe)KHUX BHOIPOK Mayuoro o0csry 3acTOCOBYBaJU
To4yHUI Kpurepiit Pimepa [23].

PE3YJIbTATH

Jo mouarky HYTPITUBHOI KOpEKIii CHCTEMHOTO
3anajieHHss B TIpymi JociipkeHHs (A) Yy XBOpHX
CTocTepiramucs MiBHINCHI piBHI iHTepneikiny-6 (IL-6)
ta (akropa Hekposy mnyxiuH-o (PHII-a) y cuposarui
KpOBi, siKi craHoBwM 17,4+4,7 nir/min ta 24,8+7,6 nr/ M
BimnoBigHO (puc. 2, 3). Ilicna TpuMicSIHOTO Kypcy
3aCTOCYBaHHA  NPOOIOTHYHOTO  3aco0y  BiA3HAYCHO
CYyTT€BE 3HIDKEHHS pIBHIB MpO3alalbHUX IIUTOKIHIB:
cepennii piBens IL-6 3menmmBes Ha 33,3% 1 craHOBHB
11,6+4,3 nr/mn, tomi sk piBerpr OHII-o 3HM3HBCS Ha
50,4% i cranoBuB 12,3+3,8 mr/mur.

AHanoriyHa TEHHEHINS  crocrepiramacs 1 B
peTpoCHeKTUBHIM Tpyni koHTpomto (B), omHak 3a
BIJICYTHOCTI HYTPITUBHOTO MPOOIOTHYHOTO KOMITOHEHTA
3HW)KEHHSI TIOKa3HHUKIB CHCTEMHOTO 3analieHHs OyJ0 MEHII
BUPa)XEHUM MOPIBHAHO 3 rpymnoto A. 3okpema, piBeHb
IL-6 3um3uBcs Ha 14,1%, a piBers OHII-o — Ha 28,2%.

lpyna B

18.9

Micna nikyBaHHA

Pucynok 2. Pisenb I1L-6 B rpynax cnocrepeskeHHs! 10 Ta Micjisl JiKyBaHHs.

[Mpumitku: * — pe3ynsraTél € BipOTiIHUMH y IOPIBHSHHI 3 JaHUMH IO JIIKYBaHHS; ** — pe3ynbraTd € BIpOTiTHUMHU y HMOpPIBHSIHHI
3 maHuMHu rpynu mranedo (p<0,05); 3 ypaxyBaHHSAM JOCTOBIPHOCTI MDKTPYNOBHX BiMiHHOCTeH 3a kpurepiem ¥2 Ilipcona Tta
HE3aJIeXKHUX BUOIPOK MaJIOro po3Mipy 3a TOUHHM Kkputepiem Dimepa.
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E TIpynaA

30,0
25,0 :I:

21,7

[o nikyBaHHA

lpyna B

Micna nikyBaHHA

Pucynok 3. PiBenb TNF-0 B rpynax cnocrepeskeHHs1 10 Ta micjs JiKyBaHHS.

Ipumitku: * — pe3ynsraTé € BipOriIHUMH Yy IHOPIBHSHHI 3 JaHUMHM 0 JIIKYBaHHs; ** — pe3ynbTraTd € BipOTiZIHUMHU Y MOPiBHSHHI
3 maHmMH rpynu mrane6o (p<0,05); 3 ypaxyBaHHSIM JOCTOBIPHOCTI MDKIpyNOBHX BigMiHHOCTeH 3a kpurepiem y2 Ilipcona Tta
HE3aJIeKHUX BUOIPOK MaJIOro po3Mipy 3a TOYHMM KpuTepiem Dimmepa.

[TpuMiTHUMH BHUSBWIINCS PE3YJBTaTH KIIHIYHOTO
CIIOCTEpPEXEHHsT 3a JMHAMIKOIO INKIPHUX HPOSBIB
HEUTPOUIBHUX JIepMaTo3iB y AOCIHIKYBaHUX Tpyrnax
(puc. 4, 5). Tax, 10 MoYaTKy JIKyBaHHS B TPYyI A Haryiu
cniocrepiranucsa y 14 (41,2%) xBopux, Omsamkua — y 9

=Manynu = BnAwkn = Myxupi = Mnsmu

a

(26,5%), nyxupi — y 4 (11,8%), a misiMu — Takox y 4
(11,8%) naunienris. Ilicis TpuMicI4HOro Kypcey JIiKyBaHHS
YacToTa INKIPHUX MPOSIBIB  3MEHIIMJIACS:  MaIyiu
BusiBIsu y 9 (26,5%) xBopux, Onmsmku — y 7 (20,6%),
yxupi —y 2 (5,9%), a ruisamu — y 3 (8,8%) nauieHTis.

Bnswku = Mnamu

b

= Manynu = Myxupi

PucyHnok 4. YacTka XBOPHUX 3 Pi3HUMHU NPosiBaMH HelTPodiibHUX AepmaTo3iB y rpyni A: 10 JikyBaHH#A (a), micast gikyBaHHs (b).

[Mpumitku: * — pe3ynsraTé € BipOTiAHUMH y IOPIBHAHHI 3 JaHUMHM IO JIIKYBaHHS, ** — pe3ynbraTu € BIpOTiTHUMHU y HOpPIBHSIHHI
3 manumu rpynu miane6o (p<0,05); 3 ypaxyBaHHSIM JOCTOBIPHOCTI MIKIPYMOBHX BiAMiHHOCTe# 3a kpurepiem y2 Ilipcona Tta
He3aJIeKHNX BUOIPOK Majioro po3mipy 3a TouHuM Kpurepiem dimepa.

= [naMu

Bnawku

= [Nanynu = Myxupi

a

= [TnAamMu

Bnawkn

= [Tanynu = [yxupi

b

PucyHok 5. YacTka XBOpHUX 3 pi3HUMHU NposiBaMM HelTpodinsHUX AepMaTo3iB y rpyni B: 1o jgikyBanus (a), micas jgikyBanns (b).

[Mpumitku: * — pe3ynprarn € BIpOTiTHMMM Yy HODIBHSHHI 3 JaHUMH 10 JikyBaHHS, (p<0,05); 3 ypaxyBaHHSIM IOCTOBIPHOCTI
MDKTPYTIOBHX BiIMiHHOCTEH 3a Kputepiem 2 I[lipcoHa Ta He3aJae)KHUX BUOIPOK MaJIOTO po3Mipy 3a TOUHHM Kputepiem Pimepa.
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Y perpoCHeKTUBHIH TpyMi KOHTPOIIO A0 IOYaTKY
CTaHAapTHOI Tepamili mnamyau choocrepiraimcs y 16
(47,1%) xBopux, Omsmkn — y 7 (20,6%), myxupi —
y 6 (17,6%), a wiasmu — y 7 (20,6%) mnamientis. Ilicas
3aBEpIUICHHS TPUMICSYHOTO Kypcy JIKyBaHHS MaIryin
BusBsu y 13 (38,2%) xBopux, omstmkn — y 6 (17,6%),
myxupi —y 3 (8,8%), a ruisamu — y 6 (17,6%) nauieHris.

OTmxe, y Tpymi JOCTIDKCHHS BiI3HAYCHO 3MEHIIICHHS
YaCTKM XBOPHWX 13 TakuMH TposBamu HJI, sk mamymy, Ha
37,5%, a KIIBbKICTh TAI€HTIB i3 IMyXUPSIMH 3MEHIIIIIACS
Maibke B/IBiYi. BogHOUAC y rpyrii KOHTPOIIO KUIBKICTh XBOPHX
i3 TyXUpsIMH TaKoXK 3MCHINMIIACS BIBIYi, TOMI SK YacTKa
TAIEHTIB 13 HammynamMu 3Hu3uacs jmiie Ha 18,8% (p<0,05).

TakuM YWHOM, OINBII BUpaKEHE 3HIDKEHHS PiBHIB
Mpo3anajbHUX [UTOKIHIB, a TaKoK OUIBIN 3HAYHUHI
perpec mkipaux npossiB HJ[ y xBopux #Ha M/JIC y rpymi
JOCITIJDKEHHS! CBIT4aTh Ha KOPHCTH JOLUIBHOCTI iHTEerpaii
MpoOIOTUYHOTO KOMIOHEHTA [0 CXEMH KOMILIEKCHOTO
MCHE/DKMEHTY — MalliEHTIB. 3aCTOCYBaHHsA MpPOOIOTHKA,
IMOBIPHO, CIIpHsiE MOIYITIOBAHHIO CUCTEMHOIO 3allaibHOTO
Iporiecy Ta 3MEHIIeHHIO Horo iHTeHcWBHOCTI. Bommouac
JUISL OCTaTOYHOTO IMiJNTBEP/KEHHS BIUIMBY NPOOIOTHYHOT
HYTPUTHBHOI KOPEKIIil HA CHCTEMHE 3alalieHHs, KIHIYHNI
mepedir 1 mporHo3 MJIC  HeoOXigHe MPOBEICHHS
MOAIBIINX MPOCHEKTUBHUX KOTOPTHUX JOCII/KEHb.

AUCKYCIA

Hemonaai mocmimkenns [4,5,8,24] ocraTtoyHo
MiJTBEPIIKYIOTh 3arajJlbHOBH3HAHY AyMKy, mo HJI, sxi
BUHUKAIOTh y MOEIHAHHI 3 MI€JOITHUMH 3IIOAKICHUMHU
HOBOYTBOpEHHAMH, ronoBHUM ynHOM M/JIC Ta I'MJI, He €
PIAKICTIO Ta 9acTO MOB’s3aHi 3 MOTaHUM MPOTHO30M. Kpim
Toro, arumnoBi kmituHu Tpu I'MJI 30epiratoTh MOTEHITiaT
JUTS TePMiHAIBHOT qudepeHmialii B momMopoHyKIcapHi
nefikorutd B mKipi. Takox, ©Oarato IOCHIIKEHB
MIPUIYCKAIOTh KIOHAJIBHUN 3B’S30K MDK MIEJIOITHUMU
3IOSIKICHUMH HOBOyTBOpeHHsAMHU Ta HJI [6,7,25,26].

Bapto Bim3HaunTH, mo 3 72 xBopux Ha MJIC, sxi
mepedyBaii i HAMMM KIIHIYHAM CIOCTEPEKCHHSM,
y 34 (47,2%) cnocrtepiramics NposiBH JIiM(OIUTAPHOT
iHQinpTpanii mkipn y ¢opmi HJl, mo cBiguuth mpo
3HauHy IpeNCTaBieHICTh JiMouuTapHoi iH(iNbTpamii
IIKipH B J@HIH KOTOPTI MAIi€HTIB Ta NEPEKIUKAETHCS
3 pe3yJIbTaTaMH iHIIUX CyYaCHHUX POOIT.

B cBoro depry, HaOyBarOTh IHTEHCHBHOTO PO3BHUTKY
HOBITHI HalpsIMd HAayKOBUX JIOCII/DKEHb, TPHCBSYCHI
BUBYCHHIO MOXKJIMBOCTEH MOIYJIALIT XPOHIYHOIO 3ariaieHHs
3a JIOTIOMOTOIO0 MPOOIOTHYHUX 3ac00iB [14,26,28].

PesynbraTn Hamoro mOCIHIKEHHS JIONOBHIOIOTH
MacuB  CyYaCHMX HAayKOBHX JaHHX, BHCBITICHUX
y pobotax pizHEX aBropiB [11,12,15], mono Bu3HAYHOI
porni MiKpoOiOTH KWIIKiBHUKA Yy BIUIMBI Ha aKTHBHICTBH
CHCTEMHOT'0 3aIlaJIbHOTO IIPOLECY 1, 30KpeMa, aKTUBHOCTI
nepediry XpoHiuHuX aepmarosis [12,14,18].

106

Mu miaTBepawiiM, IO IHTErpauis HpoOIOTHYHOTO
3aco0y Ha ocHOBi Bacillus y cxeMy KOMIUIEKCHOTO
MeHeKMEHTy marfienTiB 3 MJIC npu3BoguTh 10 OLIBII
3HAUYIIOro perpecy IMIKipHUX mposBiB HJI, a Ttakox
n0 OUThII BUPaXEHOTO 3HIDKEHHS PIBHIB 3amajbHUX
LUTOKIHIB IOPIiBHSHO 3 IPYIIOI0 KOHTPOJIIO.

OtpumaHi pe3ynsratd (OPMYIOTh MIATPYHTS JUIs
po3nisiay mpobioTukiB Ha ocHOBI Bacillus sk edexTuBHEX
HYTPUTHBHUX 3aco0iB, SKi 37aTHI OiITH Ha Hampsami
«BICh KUIIKIBHHK IIKipa» 1 MOJEIIOBATH CHUCTEMHUIMA
3aMajJbHUN TpoIeC y TaKuil crmociO, mob o0yMOBIIOBATH
3HW)KEHHSI CHPOBATKOBHX MapKepiB 3allajieHHs, a TaKoX —
CTBOPIOBATH YMOBH JUIS OMOCEPEIKOBAHOIO BILIMBY Ha
3amaibHi JICHKOIMUTAPHI 1H(UIBTPATH, 3MEHIIYIOUYHA TXHIO
MIPE/ICTaBIICHICTD B IIKIPI.

BUCHOBKU
1. 3 72 xsopux Ha MJC, saxi nepeOyBamu
MmiJ KIIHIYHAM  crmocTepexkeHHsM, y 34 (47,2%)
Oyl0 MiarHOCTOBAaHO HEHUTPO(ITBHI JEepMaTo3u, Mo

CBIIYMTH NPO 3HAYHY MPEACTABICHICTH JiMponuTapHoi
iHQimpTpanii IKipy B JaHId KOropTi MamieHTiB Ta
MIEPEKITNKAETHCS 3 Pe3yIbTaTaMH 1HIIIX CYy9aCHUX POOIT.

2. YV rpym pocrmimkeHHA —3adikcoBaHe — OLTBII
3HagyIe 3HwKeHHs piBHiB IL-6 Ta TNF-q, 1110 CBiquuTh Mpo
3J[aTHICTh TPOOIOTHYHOTO 3aC00y MOJIEIIOBATH CHCTEMHUI
3anaj]bHUN TIPOIeC y Takwil cmocif, mo6 oOyMOBIIOBaTH
3HIDKCHHSI CHPOBAaTKOBHX MapKEPIB 3arlaicHHS.

3. Ilicns npoBeneHHsST HYTPUTHBHOI IPOOIOTHYHOT
KOpeKLii B MJOCHIKYBaHIM Tpymi MM cIiocTepiranu
OBl aKIEHTOBAaHWH perpec MKipHUX cumnTomiB HJJ
y TIOpIBHSHHI 3 PETPOrpyIOI0 KOHTPOIIO, 0 MOXKe OyTH
MATBEPIKEHHSAM OIOCEPEAKOBAHOTO BIUIUBY 3MEHIICHHS
IHTCHCHBHOCTI 3a1aJIbHOTO MPOLIECY Ha MIKIPHI yPakCHHSI.

4. 3HWKEHHs PiBHIB 3aMalbHUX ITUTOKIHIB, 8 TAKOX
611 BUpaXXeHUH perpec mkipHux nposisiB HJ{ y xBopux
Ha M/IC B Tpymi HOCHiIKEHHS MOXYTh CBIIYUTH PO
31aTHicTh NpoOioTHKIB Ha ocHOBI Bacillus edexTuBHO
MOJYITIOBAaTH IHTCHCHUBHICTh 3allaJIbHOTO TIPOIecy y Oik
3aTHXaHHs, 3MEHINYIOYM TMPEACTABICHICTh B  IIKIpi
JIeWKOLUTAapHUX 1HDIIBTpATIB.

5. OrpuMaHi pe3y/lbTaTd [03BOJNAIOTH PO3IIANATH
mpoOioTHYHI 3aco0M SK HYTPITUBHI aJ IOBaHTH, IO
MOXYTb JISTH 3 3aJyYeHHSM BiCl KHMIIKIBHUK — ILIKipa
1 YMHWTH CHCTEMHY TNPOTH3aNalbHy Jil0 BIPOTOBXK
KOMIUIEKCHOTO MEHeKMeHTy xBopux Ha MJC, ki
MaroTh KJiHiuHi mpossu H/I.

Ilepcnekmusu nodanvuiux 0ociioxncenb. OTprMaHi
pe3y/bTaTd  CTBOPIOIOTH  IMIAIPYHTS YISl [OAANIBIIOTO
BHBUCHHS KJIIHIYHOTO TIepediry HEHTPODITFHUX JepMaTo3iB
y TAIi€HTIB 13 Mi€JOAUCIUIACTUYHIM  CHHIPOMOM.
[MepcrieKTUBHUM HAMPSAMOM € TOCIIKEHHST eEeKTUBHOCTI
KOMOIHOBAaHHX CXEM JIIKyBaHHS, 30KpeMa i3 BKIFOUCHHSIM
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poOIOTUYHOT HYTPUTHBHOI KOPEKIii, CHpsSMOBaHOI Ha
3MEHIIIEHHS!  IHTEHCHBHOCTI ~ CHCTEMHOIO  3allaJICHHS.
TNomanpi MPOCHEKTUBHI KITIHIYHI JOCITIPKSHHS J03BOJISAThH
OL[IHWTH BIUTMB TAKOTO MiJXOy Ha Iepedir 3aXBOPIOBAHHS,
BUPKEHICTh IIKIPHUX MPOSBIB, SKICTh JKUTTS MAI[I€HTIB
1 KIIHIYHI pe3ynbTaTd JIIKYBaHHsS, & TaKOoX pO3LIMPUTH
MOXJIMBOCTI ~ NPAaKTHYHOTO  3aCTOCYBaHHS ~ Cy4YacHUX
METO/IIB KOMILICKCHOTO MeHemKMeHTy xBopux Ha MJIC Tta
acouiifoBaHi HEUTPOUIBHI IepMaTo3u.

AOTPUMAHHA ETUMHUX HOPM

VY crarTi BHKOPHCTAaHO 3arajJbHOAOCTYITHI JpKepena:
peleH30BaHi cTarTi Ta KIHIYHI pexomeHpmarii. [l
MATOTOBKK CTaTTi HE BUKOPHCTOBYBABCA TEPBHHHHUN 30ip
JAHUX, TOMY CXBaJICHHS ETHIHOTO KOMITETY He 000B’SI3KOBE.
3Bakaroyl Ha PETPOCIIEKTUBHHUN XapakTep IOCIiKCHHS,
iHpopMOBaHa 3roja BiJ TAIEHTIB HE OTPUMYBaJach.
PoGota npoBeneHa BiAMOBIAHO 10 cTaHmapTiB [ embCciHKChKOT
JIekmapamii. Yei pKepena HaJe)KHAM YHHOM ITHUTOBAHI,
iariar Ta pabpuKyBaHHS TAaHUX BHKJIFOYCHI.

Oobmestcenna 00cnioxicenna. ABTOPH PYKOIHCY
CBIZIOMO 3aCBi4yIOTh, 110 OOMEXEHHS I[bOTO OIVISIAY

3YMOBJICHI SIK IIOMEPEAHBO OKPECICHUMH pPaMKaMu
TEMAaTHUK{, YaCOBMX IMEPIOMIB 1 THIIB JOCHIKEHb,
Tak 1 JgocTymHicTio Jokepen. [lomykoBa —crpareris

oxommoBata  PubMed  (https://pubmed.ncbi.nlm.nih.
gov/) ta Google Scholar (https://scholar.google.com/)
i3 BH3HAYEHHUMHM JaTaMu iHaekcarlil. BrirodeHi poOoTu
BIAPI3HSUTHCS 332 JU3allHOM 1 METOMOJIOTIYHOK0 SIKICTIO;

y YacTHHU JIOCII/DKEHb pHU3UK YIepepKeHocTi OyB
HOiABUICHUM, a  MDKIOCTIIHUIbKA  BapiabelbHICTD
NOKa3HUKIB  3aluIianacsis ICTOTHOK, 10  3HHUXKYE

BHYTDIIIHIO BaJiHICTh CYKyIHHUX OI[IHOK 1 OOMexye
y3arajbHIOBaHICTh BHCHOBKIB Ha IHIN MOMYyJISImii Ta
KJIIHIYHI KOHTEKCTH. [1J1s1 3MCHIIICHHS 3a3HaYE€HUX BIUIABIB

3aCTOCOBAaHO HE3aJEKHMH NOABIHHMH BiAOIp JaHUX
1 po31IMpeHi KOMOIHAIIT KJIFOYOBHX CJIIB.

Ilepeunni  oani ma  mamepianu.  ABropu
PYKOIIUCY CBIZIOMO 3aCBiJUyIOTh, IO NEPBHHHA MEIUYHA
JOKyMeHTamiss (icTopii XBOpoOW, aMOymaTtopHi KapTKy,
MIPOTOKON  OOCTEXEHb, PpE3YJbTaTd JIadOpaTopHUX Ta
IHCTpyMEHTAIFHUX JOCIHIKEHh KOHKPETHHX IAIli€HTIB)
1 cTaTHCTHYHI 0a3W MaHWX, M0 Oyiau BUKOPUCTaHI B poOOTi,
posramoBaHi B enekTpoHHiN 6a3i AY «HamioHansHui
HAayKOBMH LEHTp paliallifHOl MEIWIMHH, TeMaroorii Ta
onkonorii HAMH VYkpaiau» Ta € y BIIKpUTOMY ZOCTYIIi TSl
HAayKOBHUX JIOCIITHHKIB, SIKi TIPALFOIOTH Y IIbOMY 3aKJIaJIi.

Jlexnapauin npo  GUKOpUCMAHHA  WMYYHO2O
inmenexmy. Y 1iii poOOTi HE BUKOPHCTOBYBABCS INTYIHHMA
THTEJIEKT 715 TeHepallii TEKCTY, aHaJIi3y JaHUX a00 CTBOPEHHS
300paxkeHb. Bech KOHTEHT MATOTOBJIEHO  ABTOPAMH,
SKi HECyTh TIOBHY BiIIOBIIAIGHICT 32 HOrO TOYHICTH,
OPHTIHAIBHICTH T4 JOTPUMAHHS €THIHUX CTAHJAPTIB.

®IHAHCYBAHHA TA KOH®JIIKT IHTEPECIB

Hocnimkennss Oyno 1poiHAHCOBAaHO —BIACHUMH
KOLITAaMH aBTOPIiB. ABTOpHU 3asBISIOTH IIPO BiJCYTHICTH
KOH(QUIKTYy 1iHTepeciB abo (QiHAHCOBHX IHTepeciB, SKi
MoXHa Oyno O iHTepIIpeTyBaTH SK Taki, 110 BIUIMBAIOTh
Ha pe3yabTarty ado iHTepIpeTanilo pyKoIucy. Yci aBropu
JIaJIi 3Ty Ha IMyOIiKalli0 PyKOIIHUCY.
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OPPORTUNITIES FOR GUT-SKIN AXIS MODULATION IN MYELODYSPLASTIC SYNDROME PATIENTS
WITH NEUTROPHILIC DERMATOSES
Halyna S. Starodub', Nadiia V. Horiainova', Liudmyla V. Konovalenko?, Valentina O. Moiseenko®

'State Institution «National Scientific Center of Radiation Medicine, Hematology and Oncology of the National Academy
of Medical Sciences of Ukraine», Kyiv, Ukraine

2P L. Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

*0.0. Bogomolets National Medical University, Kyiv, Ukraine

Introduction. Recent studies have consistently confirmed the widely accepted view that neutrophilic dermatoses
(ND) associated with myeloid malignancies, particularly myelodysplastic syndrome (MDS) and acute myeloid
leukemia (AML), are relatively common and are frequently associated with an unfavorable prognosis.

Aim. To evaluate the effectiveness of integrating a nutritional probiotic component into the comprehensive
management of patients with MDS and ND.

Materials and methods. Among 72 patients with MDS under clinical observation, 34 (47.2%) presented with clinical
manifestations of neutrophilic dermatoses. As a nutritional adjuvant aimed at reducing systemic inflammation, these
patients were recommended to take a dietary probiotic supplement containing five Bacillus strains for 12 weeks.
The retrospective comparison group included patients with MDS who received a similar treatment regimen but did
not receive probiotic nutritional adjuvants. Clinical manifestations of ND and serum cytokine profiles were assessed
before and after treatment.

Results. The study group demonstrated a more pronounced reduction in IL-6 and TNF-a levels, indicating the ability
of the probiotic to modulate systemic inflammation and reduce circulating inflammatory biomarkers. Following
nutritional probiotic supplementation, patients in the study group exhibited a more pronounced regression of ND
skin manifestations than those in the retrospective control group, suggesting an indirect beneficial effect of reduced
systemic inflammation on skin lesions. In the study group, the proportion of patients with papules decreased by
37.5%, while the number of patients with blisters was reduced by nearly 50%. In the control group, the number
of patients with blisters also decreased by approximately 50%, whereas the proportion of patients with papules
decreased by only 18.8% (p<0.05).

Conclusions. The findings suggest that probiotics may serve as effective nutritional adjuvants by modulating the gut-
skin axis and exerting systemic anti-inflammatory effects during the comprehensive management of patients with
MDS and clinical manifestations of neutrophilic dermatoses.

Keywords: myelodysplastic syndrome, neutrophilic dermatoses, interleukin-6, systemic inflammation,
probiotics, Bacillus, gut-skin axis
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REGARDING THE COMPETENCY-BASED APPROACH:
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Abstract

Introduction. Competency-based medical education has shifted the focus of physicians’ training from the
accumulation of disciplinary knowledge to the formation of integrated abilities required for responsible
clinical practice. In this context, deontological competence becomes important because it connects
professional duty, ethical norms, patient-centred communication, clinical decision-making, and personal
responsibility. However, current literature does not provide a unified understanding of its status within
physicians’ professional competence.

Aim. To summarise and critically analyse contemporary discussions on the essence, structure, and
educational formation of physicians’ deontological competence within the competency-based approach.
Materials and methods. This article is a narrative review based on qualitative and descriptive analysis
of scholarly literature. The literature search was conducted in PubMed and Scopus. At the initial stage,
approximately 300 sources were identified. After screening titles, abstracts, keywords, and full texts
for relevance to the study aim, 18 publications were included in the final analysis. The selected sources
were examined using conceptual analysis, comparative analysis, descriptive synthesis, and theoretical
generalization.

Results. The review identifies three interrelated approaches. The cognitive-ethical approach interprets
deontological competence through ethical knowledge, professional norms, and principles of decision-
making. The integrative competency-based approach considers it as a component embedded in
clinical competence and professionalism. The moral agency approach emphasises moral judgement,
reflection, responsibility, and the physician’s ability to act under ethical uncertainty. These approaches
are complementary and correspond to cognitive, operational-behavioural, creative, motivational, and
reflective components of deontological competence.

Conclusions. Deontological competence can be interpreted as an integrative component of physicians’
professional competence with a pronounced normative and value-based orientation. Its formation
requires not only teaching ethical rules but also reflective practice, clinical case analysis, feedback, and the
integration of ethical reasoning into everyday professional training.

Keywords: competency-based education, clinical ethics, professional duty, moral judgement,
medical professionalism, reflective practice, ethical decision-making

INTRODUCTION relevant in healthcare systems affected by digitalisation,
) L ) technological innovation, medico-legal risks, and growing
The formation of physicians’ deontological patient awareness of rights.

competence is becoming increasingly important in
contemporary medical education. The physician is
expected not only to diagnose and treat but also to
act in accordance with professional duty, respect for
patient autonomy, confidentiality, empathy, justice,
and responsibility. These expectations are particularly

110

The competency-based approach has changed the
logic of medical training. Educational outcomes are now
increasingly described through observable professional
activities, domains of competence, milestones, and
readiness for independent practice [1-4]. In such a model,

KaniniyHa Ta npodinakruyna MmeaunuHa, Ne 5 (51) /2026



MEJMYHA OCBITA

ethical and deontological dimensions cannot remain
abstract theoretical content. They must be transformed
into teachable, observable, and assessable components of
professional behaviour.

At the same time, the place of deontological
competence in the structure of physicians’ professional
competence remains debatable. International literature
more often uses the terms ethical competence, moral
competence, professionalism, clinical ethical competence,
or ethical decision-making, whereas the concept of
deontological competence is more typical of Ukrainian
and post-Soviet academic traditions. This terminological
diversity complicates the design of educational
programmes and assessment criteria. Therefore, a concise
review and systematisation of existing approaches is
necessary.

AIM

The aim of the article is to summarise and critically
analyse contemporary scholarly discussions regarding
the essence, structure, and educational formation
of physicians’ deontological competence within the
competency-based approach.

MATERIALS AND METHODS

This article is a narrative review based on
qualitative and descriptive analysis of scholarly literature.
The literature search was conducted in PubMed and
Scopus using the following search terms and their
combinations: «competency-based medical educationy,
«physicians’  professional  competence», «medical
professionalismy», «clinical ethics», «ethical competence»,
«moral competence», «moral reasoningy, «reflective
practice», «medical deontology», and «deontological
competence». At the initial stage, approximately 300
sources were identified. After screening titles, abstracts,
keywords, and full texts for relevance to the study aim,
18 publications were included in the final analysis. The
review did not involve quantitative synthesis, meta-
analysis, bibliometric analysis, or statistical testing.
The selected sources were examined using conceptual
analysis, comparative analysis, descriptive synthesis,
and theoretical generalisation in order to identify and
interpret the main scholarly approaches to physicians’
deontological competence within competency-based
medical education.

RESULTS

Competency-based medical education interprets
professional training as the gradual development of
readiness to perform complex professional tasks. Its
logic is reflected in frameworks based on domains
of competence, entrustable professional activities,

KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026

milestones, and assessment of performance in
practice [1-4]. In these frameworks, professional
competence is not reduced to knowledge. It includes
clinical reasoning, communication, values, emotional
regulation, practical skills, and responsibility for patient
outcomes [5].

The review showed that the ethical and
deontological dimension of physicians’ training is
conceptualised in several ways. The first approach may
be defined as cognitive-ethical. It emphasises knowledge
of ethical principles, legal norms, professional standards,
and algorithms for decision-making. The principlist
tradition, based on respect for autonomy, beneficence,
non-maleficence, and justice, remains one of the most
influential educational frameworks in this area [6]. Ethics
competence is also understood as the ability to analyse
clinical situations, identify morally relevant facts, and
justify decisions [7,8].

The second approach is integrative and competency-
based. It does not separate ethical and deontological issues
from clinical competence but embeds them in everyday
professional performance. From this perspective,
professionalism, communication with patients,
informed consent, confidentiality, capacity assessment,
and responsible decision-making are interpreted as
practical ~ manifestations of  ethical-deontological
competence [9-11]. This approach is close to Ukrainian
interpretations of professional competence that combine
knowledge, clinical skills, cultural, legal, moral, and
individual-psychological dimensions [12].

The third approach is based on moral agency. It
focuses on the physician’s ability to make responsible
decisions in ethically uncertain situations, to reflect on
personal actions, and to internalise professional values.
Ukrainian studies describe deontological competence
through professionally significant qualities such as
empathy, compassion, conscience, altruism, tact, and
responsibility [13-15]. This perspective is also connected
with reflective practice, where reflection-in-action and
reflection-on-action help professionals interpret complex
situations and improve decision-making [16].

Thus, deontological competence may be understood
as an integrative professional construct that combines
five structural components. The cognitive component
includes knowledge of medical ethics, deontology, law,
and professional standards. The operational-behavioural
component reflects the ability to apply these norms
in communication and clinical practice. The creative
component enables flexible action in non-standard or
conflict situations. The motivational component reflects
internal commitment to professional duty and humanistic
values. The reflective component supports self-analysis,
correction of professional behaviour, and responsible
development of professional identity.
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Table 1
Main approaches to physicians’ deontological competence in the reviewed literature
Approach Core idea Educational focus Related components
Deontological competence is based on Teaching ethical principles,
Cognitive-ethical [ethical knowledge, principles, norms, and |professional standards, legal norms, Cognitive component

reasoned decision-making.

case-based ethical analysis.

Ethical and deontological behaviour is

Integrative embedded in clinical competence and

competency-based

Integration of ethics into

L . . Operational-behavioural
communication, patient care, informed

and creative components

reflection, and value-based action.

professionalism. consent, and everyday clinical tasks.
The physician acts as a morally responsible | Reflective practice, discussion of o
) . . . . . Motivational and
Moral agency professional capable of judgement, dilemmas, professional identity

reflective components

formation, feedback, and mentoring.

DISCUSSION

The reviewed literature = demonstrates that
deontological competence overlaps with ethical
competence, moral competence, and professionalism,
but it is not identical to any of them. Ethical competence
usually refers to the ability to analyse ethical dilemmas
and justify decisions. Moral competence is more closely
connected with moral judgement and argumentation.
Professionalism is broader and includes the social
expectations of the medical profession. Deontological
competence places special emphasis on professional duty,
normative regulation of behaviour, and the physician’s
responsibility before the patient, colleagues, profession,
and society.

For medical education, this means that deontological
competence should not be taught only as a separate
theoretical topic. It needs to be integrated into clinical
cases, communication training, simulation, analysis
of adverse events, discussion of conflicts, reflective
writing, portfolios, and supervised clinical practice. Such
integration is consistent with the idea that ethics should be
embedded in professional reasoning rather than added to it
externally [10,17,18].

Assessment should also be multidimensional.
Knowledge tests may evaluate the cognitive component,
but they are insufficient for judging deontological
readiness. Case analysis, objective structured clinical
examination stations, reflective diaries, peer discussion,
mentor feedback, and portfolio tasks can better reveal
whether a future physician can recognise ethical problems,
communicate respectfully, justify decisions, and reflect on
personal behaviour.

The conducted review also confirms that
Ukrainian terminology should be carefully correlated
with international concepts. The term deontological
competence is useful because it highlights the normative
and duty-based aspect of medical practice. However,
for international academic communication it should be
explained through related constructs such as medical
professionalism, clinical ethics, moral agency, reflective
practice, and ethical decision-making.
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CONCLUSIONS

The competency-based approach creates
a methodological basis for reconsidering deontological
competence as an observable, teachable, and assessable
component of physicians’ professional training.
Contemporary literature allows distinguishing three
complementary approaches to deontological competence:
cognitive-ethical, integrative competency-based, and
moral agency approaches. Deontological competence
should be interpreted as an integrative construct that
includes cognitive, operational-behavioural, creative,
motivational, and reflective components. Its formation
requires the combination of ethical knowledge, clinical
case analysis, communication training, reflective practice,
mentoring, feedback, and the development of professional
identity. The concept is especially valuable for medical
education because it emphasises professional duty,
humanistic values, responsibility, and the normative
regulation of physician behaviour in clinical practice.

Perspectives for further research. Further research
should focus on empirical validation of the proposed
structure of deontological competence, development of
diagnostic criteria and assessment tools, and evaluation
of educational interventions aimed at forming ethical-
deontological readiness in undergraduate and postgraduate
medical education.

Study limitations. The article has several limitations.
It is theoretical and review-based; therefore, it does
not provide empirical measurement of deontological
competence. The selection of sources was purposeful
rather than systematic, which may limit the completeness
of the literature coverage. In addition, terminological
differences between Ukrainian and international research
traditions may influence the interpretation of the reviewed
approaches.

Primary data. The primary data for this narrative
review consisted of 18 peer-reviewed publications
selected from PubMed and Scopus following a structured
literature search and screening process. These
publications  addressed competency-based medical
education, physicians’ professional competence, medical
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professionalism, clinical ethics, ethical competence,
moral competence, reflective practice, and deontological
competence. The selected articles served as the basis
for the qualitative conceptual and comparative analysis
presented in this review.
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Pe3wme

®OPMYBAHHS [IEOHTONOrIYHOI KOMMNETEHTHOCTI NIKAPA B KOHTEKCTI KOMNETEHTHICHOIO NiAXoay:
OrnsAn CYYACHUX HAYKOBUX IUCKYCIH
Mwukona B. Kopomucen

HaByanbHo-HaykoBU LEHTP HenepepBHOi MPOMECIitHOI 0CBITM HawioHanbHOro MEANYHOTO YHIBEPCUTETY iIMEH
0. O. boromonbus, M. Kuis, YkpaiHa

BcTyn. Y KoMneTeHTHICHO OpiEHTOBaHIM MeAMYHIM OCBiTi MeTOI0 MiArOTOBKHM JiKapiB € popMyBaHHs iHTErpoBaHUX
KOMIIETEHTHOCTEM, HEOOXIAHUX AJIs1 Bi/IMOBiAAIbHOI KJIiHIYHOI MPAKTUKHY, 1[0 3HAYHO LIMPIIE, Hi>XK 3aCBOEHHS JIMLIE
$axoBUX 3HaHb. Y LIbOMYy KOHTEKCTi NOHATTS JEOHTOJIOri{YHOI KOMIETeHTHOCTi HabGyBae OCOGJIMBOrO 3HauyeHHs,
OCKIJIbKM OXOIlJIIOE NpodeciiHUN 060B’SI30K, eTUYHI HOPMH, MalliEHTOOPiEHTOBaHYy KOMYHiKallilo, FOTOBHICTb [0
NPUHAHATTS KJIIHIYHUX pilleHb i 0COGUCTY BiNOBiAAIBHICTD JTiKapsi.

MeTa. Y3araJpHUTH Ta INpOaHaJi3yBaTH Cy4YacHI HAyKOBiI MiJXO4M [0 BHU3HA4YeHHs CYyTHOCTi, CTPyKTypu Ta
dopMyBaHHS JIEOHTOJIOTIYHOI KOMIIETEHTHOCTI JIiKapsl B MeXaxX KOMIIETEHTHICHOT'O MiZIX0.y.

Marepiasm Ta MetoAau. CTaTTs € ONUCOBHUM OIVIIZIOM, BUKOHAaHMM Ha OCHOBI fIKICHOTO Ta ONMCOBOrO aHasi3y
HayKkoBoi JiiTepaTypHu. [lomyk mxepes 3ailicHIoBaau B 6a3ax gaHux PubMed i Scopus. Ha nouyaTkoBoMy eTamni 6yJio
BUsBJIeHO npu6an3Ho 300 mkeped. [licas aHani3y Ha3B, aHOTALiH, KJIIOYOBHX CJIiB | TOBHUX TEKCTIiB Ha BiANOBiJHiCTh
MeTi JociifpkeHHs1 0 ¢iHaJbHOro aHaslidy BKJO4YeHo 18 my6uikanii. Bifgi6pani mxepesa mpoaHasizoBaHO i3
3aCTOCYBaHHAM KOHIIENTYaJbHOTO Ta OPiBHAJIBHOI'O aHaJ/1i3y, OIMCOBOT0 CUHTE3y ¥ TEOPETUYHOIO y3arajbHeHHS.
Pe3ynbraTu. BH3HAueHO TpPU B3AEMOINOB'S3aHi MiJXOAW [0 PO3yMiHHSA JEOHTOJIOTIYHOI KOMIETEHTHOCTI.
KorHiTHBHO-eTUYHUH miAxis po3misgae il yepe3 eTU4YHI 3HaHHS, NpodeciiiHi HOPMU Ta NPUHUUNK TPUUHATTS
pilieHb. I[HTerpaTUBHUI KOMIETEHTHICHUW NiAxiJ TpakTye ii fK CKJaZOBY KJIiHIYHOI KOMIETEHTHOCTI Ta
npodecionaniamy. Ilifxify MopajabHOI areHTHOCTI aKLEHTYE yBary Ha MOpaJbHUX CYMKEHHAX, pediiekcii,
BIiZTOBIZAJIBHOCTI Ta 3Z,@aTHOCTI JIiKaps AiATH B yMOBax eTUYHOI HEBU3HAYEHOCTI.

BHCHOBKH. /leOHTOJIOTIYHY KOMIIETEHTHICTh JOLIJBHO PO3MAAATH SK IHTErpaTUBHUH KOMIIOHEHT mpodeciiiHol
KOMIIETEHTHOCT] JiKaps 3 BHPa)XeHOI HOPMAaTHMBHOI0 Ta I[iHHICHOIO crnpsMoBaHicTio. Ii ¢popMyBaHHSA mOTpebye
iHTerpauii BUK/JIaJaHHS €TUKH, aHaJli3y K/IiHIYHHUX BUNA/KIB, pedieKCUBHOI MPAaKTHUKW, HACTABHULbKOI MiATPUMKH,
HaJlaHHA 3400yBayaM OCBITM KOHCTPYKTHMBHOIO 3BOPOTHOrO 3B’I3Ky Ta BIPOBAa/pKEHHS eTUYHOTO MHCJIEHHS
B npodeciiHy NiATOTOBKY MeIUYHUX MPALiBHUKIB.

Kawouosi c/n0ea: xoMneTeHTHiCHa OCBiTa, KJIiHiYHA eTHKa, npodeciiiHNi 060B’A30K, MOpa/ibHE CyAKE€HHs,
MeAUYHUN npodecioHasni3M, pedieKCHBHA NPAKTHKA, ETUYHE NPUUHATTA pillleHb
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BUKOPUCTAHHA MOAYJIbHUX ®I3UYHHUX MOLENEW TA OUHAMIYHUX
cumynadin 'y marotosLi ®AXIBLUIB 3A HAMPAMOM TEPAMIA
TA PEABINITALIA

Haranisi B. CtyunHcbka, FanuHa B. Xpaninuyk, Okcana M. MenbHuk

HauioHanbHuit meaunyHuit yHiBepeuteT imeHi O. O. Boromonbus, M. Kui, YkpaiHa

Pe3rome

Beryn. BilicbkoBa arpecis pocii pisko 3aroctpusia npo6seMy miAroToBkY ¢axiBUiB Ay chepu Tepamii
Ta peabiniTanii. 3a pOKM MOBHOMACIITAGHOIO BTOPrHEHHS1 3HAYHO 3pOC/a KiJbKICTb MOpPaHEHHUX,
II0 NOTpPeOyIOTh MNpPOTe3yBaHHA Ta OpTo3yBaHHA. [lofj0laHHA KpU30BUX CUTYallil Ta BUKJHUKIB
BOEHHOI0 4acy MOTpebye ONepaTUBHOrO pearyBaHH#, iHTerpalii iHHOBal[ilHUX MeTOJiB HaBYaHHS, SKi
COPUATHMYTb BJ,0CKOHa/JEHHIO NpodeciiHOI MATOTOBKY, MOEAHYIOUN TEOPETUYHI 3HaHHSA 3 IPAaKTUYHUM
JOCBiIOM.

MeTa. [Jlocnifutu edeKTUBHICTb BUKOPUCTAHHS MOAYJbHUX (QI3SUYHUX MoJeseld MpoTe3iB KiHIiBOK
y TOEJHAaHHI 3 JUHAMiYHMMH CHUMYJALIAMH Ta TpPaAULiAHUMHM MeTOJaMM HaBYaHHA SK 3acoby
dopmyBaHH# NpodeciiiHOi KOMIETEHTHOCTI ¢paxiBLiB 3a HAIPSIMOM NiZIFOTOBKU Tepamis Ta peabiniTanis
MarTepianiu Ta MeTogMm. JlocnimxkeHHs mnpoBoauocsa BrOpofoBx 2024-2026 pokiB i mepegb6avaso
TeOpeTUYHe OOIPYHTYBaHHS Ta pPO3p006JIEHHs 3aBJaHb 3 BHUKOPDUCTAHHAM MOJYJbHUX QI3UYHUX
MoJiesiell KOJIIHHOTO CyIyio6a 3 MexaHiYHMMH, THEeBMAaTUYHUMH, TipaBJiYHUMU KOJIIHHUMHU BYy3JlaMU
cepTudiKoBaHUMU BifNoBiAHO A0 BUMOT [1] Ta AUHAMIYHUX BipTyaJIbHUX CUMYAALIN AJs1 BUKOPUCTAHHS
y miaroroBui 3706yBayiB BUI0I MeAUYHOI OCBITH; aHOHIMHI OHJIallH-aHKeTyBaHHs 3a Jonomorow Google
Forms cepej cTyzAeHTIB meplioro Ta 4eTBepPTOro KypCiB; AUCKYCil y TpboX KaTeropisax ¢Gokyc-rpym:
CTy[leHTH, BUKJIaZadi, ¢axiBLiB-MpaKTUKU. Pe3ysbTaTH ONpalbOBYBaIMCA MeETOAAMHU MaTeMaTH4HOI
CTaTUCTUKHU NpHU piBHI 3HauyuocTi 0,05.

Pe3ynbraTH. /loCjif>)XeHHS NpPOBOJUJIOCS Yy TPU eTamu: TeOPeTUYHUN aHasli3 HayKoBOl JiTepaTypy,
JUCKycil y ¢okyc rpymnax, 4obip BifMoBiAHUX pecypciB; po3pob/eHHs Ta ampobanisa ¢opM, MeToAiB Ta
3aco6iB iHTerpanii GisMYHUX Ta BipTyaJbHUX MOZeJiel; aHKeTyBaHHS Ta OLiHIOBaHHS pe3yJbTaTiB.
AHaui3 pe3y/spTaTiB aHKeTyBaHHs, IPOBE/EHOTO CepeJi CTYZEHTIB MePIIOro Kypcy 3acBiYMB, 10 NOHA/,
60% peclnoH/eHTiB BU3HAYa€ MOEJHAHHS CUMYJALIl 3 AOCHIIKeHHAM peajbHUX Qi3UYHUX Mojesel
HalG6iJbIl AiEBUM IHCTPYMEHTOM [Js1 PO3yMiHHS CYTHOCTiI 6i0odismyHMX 3akoHIB i isiosoriyuHux
NPUHUUIIB GYHKI[IOHYBaHHS OMOPHO-PYXOBOTO anapary Ta ix poJii AJif NpaKTU4YHOI JisJbHOCTI paxiBLs
B cdepi Teparmii Ta peabiniTanii. /[aHi, oTpUMaHi Ipu aHKeTyBaHHI CTYAEHTIB YeTBEPTOr0 KypcCy, CBiA4aTh
NP0 BaXKJIMBICTb pO3yMiHHSA CYyTHOCTi 6i0i3MYHUX 3aKOHIB i $i3io/I0riYHMX NPUHLUIIB QYHKIIIOHYBaHHS
OIIOPHO-PYXOBOTO anaparty A1 ¢opMyBaHHs NPaKTUYHUX HaBUYOK. PeclioH/1leHTH BU3HaYalOTh NPOBiAHY
poJib MeTOAiB HaBYaHHS, 10 3a0e3NedyyloTb Oe3nocepefHI0 B3aEMOZAiI0 3 (I3UYHUMHM MOJEJsMH Ta
HaOJIM>KeHI [0 peaJbHUX KJ/IHIYHUX YMOB, BaKJIMBICTb TAaKTUJIBHHUX Ta MaHyaJbHUX KOMIIOHEHTIB
HaBYaHHA y HOigroroBui ¢isvyHUX TepaneBTiB. BipTyasbHi TpeHakepy CIPUHMAIOTbCA MalOYyTHIMU
$I3UYHUMU TepaleBTaMU AK HeBif'EMHa [JONOBHIOBAJIbHA CKJaZloBa GOpPMYyBaHHA Ta BJOCKOHAJIEHHSA
npodeciiHUX HAaBUYOK.

BUCHOBKHU. [HTerpauis MoAyibHUX (i3MUHUX MoJesed Ta KOMI'IOTEPHUX CHUMYJALIA € MNOTY>XHUM
3aco60M miAroToBKM QaxiBIliB 3a HApsIMOM Tepalis Ta peabiniTallis, OCKiJIbKY iX MOEAHAHHS 3a0e3ne4ye
PO3yMiHHS CyTHOCTI i3iosioriyHNX Ta 6ioMexaHIYHMX NPUHLUIIB QYHKLiIOHYBaHHS JIIOJCbKOT0 OpraHi3my.

Kawuoesi cio8a: Tepamnia Ta peabijsiTanis, 6ioMexaHika, CUMy/sALiliHe HaBYaHHS, 3400yBa4yi BUIIO1
MeJAHUYHOI OCBITH
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BCTYN

BiiicekoBa arpecis pociiickkoi Qemeparii pi3ko
3arocTpuia mpoOiieMy TiAroToBKM QaxiBuiB y cdepi
Tepamii Ta peabimitamii. 3a POKM IOBHOMAacCIITaOHOTO
BTOPTHEHHSI CYTTEBO 3pOCiIa KUIBKICTh 0Ci0, sKi
MoTpeOyIoTh MPOTE3yBaHHS Ta OpTEe3yBaHHS. 3a JaHUMHU
HarmionaneHoi ciry>kOn  3m0poB’st  YKpaiHH, MPOTATOM
2022-2024 pp. mpoBeneHo 93566 ammyrauiid, 30Kpema
31392 y 2022 p., 32600 y 2023 p. ta 29574 craHom Ha
nucromnan 2024 p. Ha mouarox 2025 p. B Ykpaini 0ys10
MIPOBEIECHO MoHaA 95 THC. aMmyTauii, a 3a HeopIIHHUMHA
OIliHKaMH — moHazd 120 THc., BKJIIOYHO 3 BHIIAIKaMU
NIEPBUHHOTO MPOTE3yBaHHS 3a KOPIOHOM, SIKi He
BpaxoBaHi B oQimiitHii cTaructuii [2].

SIKicHMI MeTMKO-1H>KEeHEPHHH CYTIPOBi IPOTE3yBaHHS
TMAIIIE€HTIB 13 BTPATOIO KiHIIBOK € BaXKIMBOIO MEPEIyMOBOIO
yemimHOi  pealbiumitamii  Ta  MIABHINEHHS  SIKOCTI
IXHBOTO KHUTTS. Y TIpami YKpaiHCBKAX HAayKoBIIB [3]
3alpOIIOHOBAHO UYOTHPHETAIIHUI AJITOPUTM peadimiTaii,
SIKMH THTErpye MEIUYHI BIMOTH 3 iH)KEHEPHO-TEXHIYHIMU
pimeHHssmMu.  Pesynmbrati  gocmimkens  [4,5]  cBimuark
PO B@KIMBICTb PO3YyMIiHHS OlO0(QI3MYHUX MPUHLHUIIB
JUIL  ONTHMi3allil KOHCTPYKIii TMPOTe3iB 1 MiIBHUIICHHS
e(eKTUBHOCTI  peaOumiTamii.  AHAJOTiYHOI  JAyMKH
JIOTPUMYIOTBCS i aBTOpH poOOTH [6], sAKi 3a3HAYAIOTH, IO
3HaHHS 3 OiOMEXaHIKM, MaTepiaJlo3HaBCTBa, OpTOINeNil Ta
TPaBMATOJOTIl € KIIOYOBMMH JUIS MIATOTOBKH (haXiBIB
y ctepi mpoTe3yBaHHS Ta OPTE3yBaHHS.

OmHPM i3 KJIIOYOBHX YHHHHUKIB €(EKTHBHOTO
PO3BHUTKY Tajy3i € 1HBECTYBaHHS Yy TIJITOTOBKY
KazapiB [7]. Y cydacHHX yMOBax OCOONMBOI aKTyaJbHOCTI
Ha0yBae SKiCHa MATOTOBKAa JIKapiB 1  (i3MYHUX
TEpameBTiB, 3MaTHUX €()EKTUBHO MPAIIOBATH Y CKJIAII
MYJIBTHAACIUIDIIHAPHUX peadiTiTamifHuX KOMaH]I.

META

Jocninuty edeKTHBHICTh BUKOPUCTAHHS MOIYJIBHUX
GI3MYHUIX  MOIeNed MpOoTe3iB  KIHIIBOK Y  IOEIHAHHI
3 JWHAMIYHUMH CHUMYJSIIAMH SK 3aco0y IMiATOTOBKH
(haxiBLIiB 32 HAIIPSIMOM TepaIlis Ta peadiiTaris.

MATEPIANIA TA METOAN

TeopeTwuHi: aHai3 HayKoBOi  JIiTepaTypH
3 MpoOJNeMH JOCHTIDKEHHS; TEOPETUYHE OOTPYHTYBaHHS
CTPYKTypH MOIYIBFHUX (I3UYHUX MOIeNeld Ha OCHOBI
¢i3uuHNX  3aKOHIB 1 (I3I0JIOTIYHMX  NPHHIMIIIB
(DYHKIIOHYBaHHS OIIOPHO-PYXOBOTO arapary.

EmmipuyHi: npoBeAeHHs aHOHIMHOTO — OHJIANH-
aHKeTyBaHHS 3a Jomomororo Google Forms cepen
CTYACHTIB TEPIIOr0 Ta YETBEPTOro KYypCiB; IPOBEICHHS
MOJICPOBaHUX NUCKYCiil y TPhOX Kareropisix (poxyc-rpyI:
CTYyAEHTH, BHKJanadi, (axiBIiB-IPAKTUKU; CTATUCTUYHI
Meroau:  (ONpalfoBaHHS  pe3yJbTaTiB  ONHUTYBaHHS

116

METOIOM
SIKOCTI
3 BUKOPUCTaHHAM CUMYJISILIIHHUX TEXHOJOTIH.

JECKPUIITUBHOI  CTaTUCTHUKH);
BUKOHAHHSI IIPAKTUYHUX 3aBJaHb

BUBUEHHS
CTyI€HTaMHU

CrarucTUYHI METOAW: OIPAIFOBAHHS
ONMUTYBaHHS  METOAaMH  MaTeMaTH4HOI
3 PO3paxyHKOM JOBipYHX IHTEpBaliB 3a
CrronenTa npu piBHi 3Haqymocti 0=0,05.

pe3yIbTaTiB
CTaTUCTUKH
po3moniioMm

PE3YNbTATHU
I[Ipy  1oOymoBi  AWM3aiiHy  AOCHTIDKEHHS MU
BUXOJAWJIHM 3 TOro, 1[I0 IHTErpaiis aHaTITHYHUX

JIOCIII/PKeHb Oi0OMeXaHiKi MOIYJIBHHX IPOTE3iB KiHI[IBOK
3 KOMIT'FOTEPHHM MOJEJIOBAHHIM Ta JUHAMIYHUMU
CUMYJSLIISIMM MOXeE CTard e(QEeKTUBHUM AUAAKTHYHHM
3ac000M MiZABHUIICHHS SIKOCTI MPOQeCciiHOi MiArOTOBKU
MaiiOyTHIX (axiBliB y cdepl Tepamii Ta peabimitarii.
Hami npunynieHHst 6a3yBajucsi Ha TOMY, LIO:

— Taka IHTerpamis 3aaTHa 3a0e3NEeYUTH BHCOKY
3aJy4eHICTh CTYJCHTIB JO OCBITHBOIO IIpolecy 1 €
BiZJOOpa)KeHHSIM KIHECTETHMYHOIO IiJIXOAy B HaBYaHHI 3a
monemtro VAK: Visual-Auditory-Kinaesthetic [8];

— HaOYHE MOJETIOBAHHA (PI3NYHUX MPOIIECIB JTa€ 3MOTY
3100yBayaM BHIOI MEIMYHOI OCBITH DIHOIIE 3pO3yMITH
MeXaHIKy pyXiB, poOOTy OIIOPHO-PYXOBOTO amapary Ta
TIPUHITATIH i1 (i3HIHIX YMHHAKIB HA OPTaHi3M JIIOIIHY;

— 3aBOSKA  CHMY/LIIIMHAM ~ MOIENISIM  CKJIAJIHI
¢i3uuHI  sABUIA TepecTaroTh OyTH aOCTPaKTHUMH,
CTaOYM 3PO3YMUIUMH Ta JOCTYIHUMH I ONAaHyBaHHS
3100yBaYaMu OCBITH y Tally31 OXOPOHH 3/J0POB’S;

— Taka IHTerpalis 3a0e3rnedye MBUAIIC OMaHyBaHHS
MPAKTHYHAMH HAaBUYKAMH 1 THYYKICTh OCBITHBOTO
[porecy B yMoBax 3Mmimanoi (opMH HABYaHHS, IO €
HAMOLIBII PEJIEBAHTHOIO 0 BUMOT BOEHHOT'O 4acy.

Bigrak, BOpoBapKeHHS MiIXOMy, IO TOETHYE
BUKOPUCTAHHSI MOAYJAbHHX (I3UIHUX MOJENel MpoTe3iB
KIHITIBOK 3 AMHAMIYHUMHU CUMYJISIIIISIMA Ta KOMIT FOTEPHUM
MOZICTIOBAHHIM, y CHCTEMy MNPOGeCiHHOI IMiArOTOBKU
OpTONE/iB, TPOTE3WCTIB 1 PEeabUTITONOTIB MOXeE CTaTh
e(eKTUBHUM IHCTPYMEHTOM (OPMYBaHHSA KIIHIYHOTO
MHUCJICHHS, B OCHOBI SIKOTO PO3YMIiHHS  CyTHOCTI
(byHmamMeHTaTbHUX (DI3UYHUX 3aKOHIB Ta 3aKOHOMIPHOCTEH.

Hamu  BUKOpHCTOBYBaslMCS  MOXYNBHI  NPOTE3U
3  MEXaHIYHUMH, IHEBMATHYHUMH, TiJpaBIi4HUMU
KOJIHHUMHU By3namu (nuB. Tabmuiio 1), ceprudikoBaHi
BianoBinHO no Pernmamenty €sporneiickkoro Ilapnamenty
Ta Paau momno mennunux BupoOie 2017/745 (MDR) [1].

[pamrorount 3 QI3UYHAME  MOJEISIMH, MaHOyTHI
peabiniTonoru MAaloTh MOXITHBICTh 3pO3YMITH,
sk (ynaameHTanbHI  3akoHM  (I3MKHM  TIPaLIOIOTH
y KITIHIYHIA MPaKTHIl, aIKe KOXKEH eIeMEHT (MOIYJIb)
MpoTe3y imocTpye OKpeMuil (i3UUHUN NPUHINN YU
3aKOHOMIPHICTh (IWB. TAOMHUIIIO 2).
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Tabnuys 1

Onunc 0CHOBHUX eNeMeHTIB: CTONM i KONiHHOro cyrnoba

Ha3Ba esieMeHTIB

OCHOBHI XapaKTepUCTHKHA

Jieuit npomes: PRO1.

Cromna: BYTJICLICBE BOJIOKHO, MaKCMaJIbHaA

K3.ASYA rapGonosa Maca naunienra a0 125 kr, po3mipu 22-30 cm
crona ASYA (Proted) . N » POSMIP .
N Koninnwii cyrno6: amomiHii, HepkaBitoya
+ M4.BZ mexaniyauii .
. cTalk; OHOOCKOBHIT Maca 550 T;
MOHOIIEHTPUYHUHA N o
N MaKCHMaJIbHUH KyT 3ruHaHHA 150°;
BOJIOHETIPOHUKHUI .
. o MakCUMallbHa Bara ramieHTa 125 xr
KOJIHHUI CyrIio0
Llenmpanvnuii Cromna: Bymienese BOJIOKHO, Maca 650-830 T,

npomes: F-TGF-02

CTOIIa 3 BYIJICLIEBOTO
BosiokHa TehLin + PRO4.
PO.MO2 nHeBMaTHYHHI
TIOTIIEHTPUIHUH KOTiHHAH

po3mipu 22-28 cM; MaKcHMajbHa Maca
nanienTa 100 kr (22-23);

125 kr (24-28)

KoninHuii cyrno6: KyT 3ruHaHHA KomliHa 145°;
0ararooChOBHil; MaKCUMajIbHa Maca MalieHTa

cyrio0

100 kr

Ilpasuit npomes:
F-TGF-02 amrominiii/Tutan
croma + C-XTR-X60

rixpaBnivyHAi Koninnanii cyrno6: amoMiHil, cruiaB TUTaHy;
TOIIEHTPUYHUH KomiHHNA |Maca 1060 T; MaKCUMabHAN KyT 3THHAHHS
cyrno6 TehLin 138°; 6aratoocroBHii; MaKCHMaJibHA Bara

Cromna: ByeleBe BOJIOKHO, Maca 650-830r,
po3Mipu 22-28 cM; MaKCHMaJbHa Bara
namierTa 100 kr (22-23);

125 xr (24-28)

nariedra 125 xr

Tabruys 2

BiochiznyHi ocHOBM PO6OTU MOAYNLHUX NPOTE3iB KiHLiBOK

®i3uyHi Ta 6i0pi3MYHI NPUHIMIHU

3acTocyBaHHs y NpOTEe3yBaHHI

3aKoH piBHOBAru BayKeJsl; MOMEHT CHJIM; ICHTP Mac; 3aKOH
I'yka; npy»kHi Ta B’SI3KONPYXKHI BIaCTUBOCTI; Moy IOHTa;
3akoHM HpI0TOHA; iMIyIbC cHiTh; MexaHigHa pobora; KKJI

Po3monin HaBaHTaXEHHS MiX KyKCOIO 1 IPOTE30M; CTaOUIBHICTh MIPH
CTOSIHHI Ta X0/1b01; aHaJIi3 peakLil OnopH NpH BiIITOBXYBaHHI Ta
MIPHU3EMJICHHI; IepEeBaHTAKEHHS CYTIIO01B 30epekeHOT KiHIIIBKH

Cua TepTs (KOB3aHHS Ta CIIOKOK0); KOS(IIiEHT TEPTS; THCK;
HaTpYKEHHS 3CyBY

[TinGip onTHManbHOTO KOe(]ili€HTa TEPTS CIIOKOKO Ta KOB3aHHS MIX
JIaHEePOM Ta IIKIPOIO TS YTPUMaHHS MPOTe3a; BAKOPUCTAHHS TelliB
Ta 3Ma30K JUIST 3MEHIICHHsI HAPY)KSHHS 1 ITONIepeKCHHS KOHTAaKTHIX
BUPA30K KYKCH

Monysib 3cyBy; LMKJIiYHA BTOMA Marepiais;
TEIIONPOBIIHICTH; 610CyMICHICTB; IIOBEPXHEBHI HATST
(3MOYYBaHICTh); aHI30TPOIIIs; MEXa Ta 3a1ac MIIHOCTI

BuKOpHCTaHHS TUTAHOBHUX CILIABIB, BYIJICIUIACTHKY (KapOoHY) Ta
KOMITO3UTIB JIJIs 3MEHIIICHHSI Bard MPOTEe3a; pO3pPaxyHOK JIOBIOBIYHOCTI
Ta CTIMKOCTI JIO 371aMYy ITiJT Yac IMKIIYHUX HABaHTa)KeHb (XOIbOH)

PiBHSIHHS TETUIONPOBIAHOCTI; BUMIapOBYBaHHs Ta (a3oBi
MIePEXO0/I1; KOHBEKILisl.

AHaJi3 TeII000MiHy MiX HIKipOIO KyKCH, CHIIIKOHOBHM JIAiHEPOM Ta
TiJIb3010 IPOTE3a; TEPMOPETYIISILisl BCEPEANHI TiIb31 KYKCH

Piprsinnast BepHymni; B s3KicTh pinuHu; yncio PeitHombaca;
MOJIeTb HBIOTOHIBCHKOT PiAMHU; PEOJIOTisI KPOBi; MO
HEHBIOTOHIBCHKA piJMHa; 3aKoH [lyaseiiis; cyanHHui ormip;
piBHsiHHs [arena—ITyaseis;

lNnpaBniuanii nemrdep KOITIHHOTO MOAYJIS: PETYITIOBAHHS OMIOPY
MIpY 3TMHAaHHI Ta PO3TMHAHHI KOJIiHA 3aJI€KHO BiJ IIBUIKOCTI
X0Ib0M; 3MiHa B’I3KOCTI KPOBI B CyIMHAX KYKCH IIPH (Qi3HIHOMY
HABaHTAXKCHHI; IPOTHO3YBaHHs HAOPSKY KYKCH

PiBusnns HepHera; ioHHA piBHOBara; piBHAHHA [onbpaMana;
Mozielb X0omKKiHa—XaKcini; moTeHiian mii

MioenekTpuiHe KepyBaHHs PyXaMH IIPOTe3a: 3THHAHHS, PO3THHAHHS,
poTallisi KHCTi/CTOMH;

Enexrpuuni BracTuBOCTI 61070T1YHUX TKaHUH; 3 akoH OMa
JUISI 3SMIHHOTO CTPYMY; JIUCIIEPCis IMIIEIaHCY

[MpuHIMI po6oTH MOBEPXHEBHX ENEKTPOIB Ha IIKIPi KYKCH;
enekTpoMiorpadisi; OIliHKa IKOCTI KOHTAKTY €JIEKTPOA-IIKIpa

[Mpsimuit Ta o6epHEHNIT I’ €30€(eKT; I’ €30PE3NCTUBHUI
edext; nedopmaris KpUCTaIITHOT PENIITKH i Ti€f0
MEXaHIYHUX HAIPyXXEHb

Peectpaltist po3moily THCKY MiZOIIBU CTOIU MPOTE3a JIIs
aJTanTHBHOTO KEPYBAHHS KPOKOM.

OxpiM pobOTH 3 HasSBHOIO MarepiaJbHO-TEXHIYHOIO

MOZICTTIOBaHHS CTBOPIOE CHHEPIETHYHUI eQeKT, Mo

0a3010, OCBITHIll TpoIeC [OMOBHEHO CHUMYILILIAHIM [O3BOJISIE€ BIiMIHTH BiA MAaCHBHOTO BHBYEHHS Teopil
MonemoBaHHsIM.  [loegHaHHsS  3aco0iB  mpeaMeTHOI HAa KOPUCTh aKTUBHOTO HAYKOBOTO IIOIIYKY. Y MeXax
nmaboparopii Kadenpu 3 MeTOmAMH KOMIT IOTEPHOTO  PEaJbHOr0  Ta  BIPTyaJbHOTO  EKCIIEPHMEHTYBaHHS
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3m00yBayl MarTh 3MOTY CaMOCTIHHO JOCII/KYBaTH
(dyHIamMeHTanbHi (i3UUHI 3aKOHHU.

IIpoananmizyBaBIIu BENUKY KUIBKICTH BeO-pecypciB
i3 cumymsmisimu (PhET Interactive Simulations, 3JCN
Physics Simulation, oPhysics, SimuPhysics, Explorify
Ta iHII), A7 BHKOPUCTAHHS B HABYAIBHOMY IIPOIECi
3 Mean4HOi i Oiomoriunoi Qizuku mu obOpamu PhET Big
University of Colorado Boulder [9]. Tyr HaB4aibHi

CUMYILAIII TAaIIOIOTh sK TelMi(ikoBaHi BipTyabHi
nmabopatopii, Je KOPHCTyBaui MOXYTh CaMOCTIHHO
3MIHIOBaTH  [apaMeTpH CHUCTEMH 32  JOIOMOTOI0

IHTYITHBHHX TOB3YHKIB, IEPEMHUKAUiB i BUMIipIOBATBHUX
IHCTPYMEHTIB, MHTTEBO CIIOCTEpIrarouu 3a pe3ylibTaTaMu
B peajbHOMY Yaci.

Koxkna 3 migibpaHux HaMu CHUMYIALIA Jae
3MOTY IHTEPaKTHBHO JOCIIKYBaTH KIOYOBI (Di3wuHi
3aKOHOMIPHOCTI Ta PO3YMITH TMEPCHEKTUBHICTh IXHBOTO
MOJIaJIBIIIOTO BTIJICHHS y OlOMETUYHIM iHXEHepii: 3aKOoH
piBHOBarm BaXKEJIIB Ta MOMEHT CHJIM BHBYAIOTHCS Ha
6a3i BipryanpHUX Jnaboparopiii Balancing Act, Torque
ta Moment of Inertia; 3axon I'yka ¥ mpyxHi gedopmarrii
3a momomorow Hookes Law 1 Masses and Springs;
3akoHM HBIOTOHA, CHIM Ta IMITYyIbC PO3TISAAIOTHCS
y Forces and Motion; mpouecu Teptsi — y Friction;
SBUINA TEIUIOMPOBIMHOCTI ¥ KOHBEKIII aHATI3yIOThCS
yepe3 Energy Forms and Changes, a da3oBi nepexoau
Ta BUMAPOBYBaHHSA — y States of Matter; rimpomdHamidHi

MPUHINAIN, JOCHIDKYIOTCA y  cuMmylsiniax — Under
Pressure Tta Fluid Pressure and Flow; ocHOBH
eJeKTpUYHOi TpoBigHOCTI U immemancy — Circuit

Construction Kit ta Resistance in Wire, 6io¢izuka
MEMOpaHHUX TMOTeHIianiB — Neuron 1 Membrane
Transport, a me30edeKkT Ta CEHCOPHHUH 3BOPOTHHI
3B’5130K — Capacitor Lab.

Jlist oOrpyHTYBaHHSI JW3aifHy JOCHIpKeHHs Oyino
MPOBE/ICHO JiBa AHOHIMHI OMNHTYBAaHHS 33 JIOIOMOTOKO
Google Forms cepen 3m00yBaviB BHUINOI OCBITH 3a
cnemianbHicTiO  «®Disnyna Tepamis»  HarioHanapHOTO

MenuuHoro yHaiBepcurery imeHi O. O. Boromomnsry.
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Ouinka [ Score (0-5)
Pucynoxk 3. EdekruBnicts BipTyajabHux
(opMyBaHHSI IPAKTUYHHX HABUYOK.

TpeHaxxkepiB s
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VYyacte  pecnoHACHTIB Oyna  J100pOBUIBHOIO.  YCi
BIAMOBiAl OOpOOJSUIHCS y 3HEOCOONIEHOMY BHUIIISAL Ta
BUKOPUCTOBYBAJINCS BUKJIFOYHO JJISl HAYKOBUX IILIIEH.

[Mepme AHKETYBaHHS HPOBOAMIIOCS Ha
3aBepIIabHOMY eTalli BUBYCHHS NUCLHMIUTIHU «MeauuHa
i Oiomoriuna ¢izuka» (n=50) i May0 Ha MeTi BU3HAYUTH
edexTuBHICT, (OpMaTiB HABYANBHUX 3aBOaHb LIS
po3yMiHHA (Pi3UYHOI CYTHOCTI MPOLECIB, BAKIUBUX IS
Jikaps-peabinmiTonora. AHa3 pe3ydbTaTiB  3acBiAuUB,
o0 TepeBakHa OuTbImicTh cTymeHTiB (60%) BU3HaAYMIA
moeqHanHs cumyiniii y PhET 3 gociimkeHHIM peanbHuX
¢Gi3myHEX Monmenel SK HaWOUTBIN [i€BWHA IHCTPYMEHT
IUI PO3YMIHHS 3B’S3Ky MiX (DI3SMYHMMHU IIpOLECaMH Ta
peaybHOI MEIMYHOK NpakTHKow. Ha npyromy micui —
pO3B’s3aHHSA 3a4ad 13 KIIHIYHUMH Bunamkamu (22%),
Ha TPEThOMY — TPAIUIiiHI MPaKTUIHI pOOOTH B 30IIUTI
(16%). BomnHouac aHami3 3acBig4ye, IO TpamUIiiHI
MPaKTAYHI poOOTH Ta pO3B’sA3aHHSA (PI3UYHUX 3a1ad i3
KIIHIYHUMH BHIIAAKAMHA € HEOOXIJHUMH CKJIaIOBHMH
30aJJaHCOBaHOTO HABYAJIBHOTO CEPEAOBHUILA.

Jpyre anketne omwutyBaHHS (n=34) mpoBOIMIOCA
cepel  CTydeHTIB 4-r0  Kypcy TiCIs  CKJIaJaHHS
00’€KTUBHOTO  CTPYKTYPOBAHOTO  KJTIHIYHOTO  iICITUTY,
SKAH € TPaKTUYHO OPIEHTOBAHOK CKJIAJIOBOIO EIUHOTO
JepKaBHOTO KBami(ikaiiiHoro icnuty. ONUTYyBaHHS Majo
BU3HAYUTH €(EKTHBHICTh BUKOPUCTAHHS MOAYJIBHUX
(bI3MYHKMX MOAENICH MPOTE3iB Ta BIPTyaJbHUX AMHAMIYHUX
CUMyJUIii  sSK 1HCTpymMeHTa mpH (opmyBaHHI W
YIOCKOHAJIEHHI TPO(EeciifHO OpIEHTOBAaHMX MPAKTHYHUX
HaBHYOK. I[Ipy  oOuiHIOBaHHI  BHKOPHCTOBYBajach
m’sTubajbHa IIKajga, A€ Oal S5 BIAMOBIAAB HaWBHIIN
e(heKTHBHOCTI HABYAJIHHOTO 3aC00Yy.

Pesynpratn onuTyBaHHS 3acBiJUWIM [TO3UTHUBHE
CTaBJeHHs 3700yBayiB 10 BUKOPUCTaHHS IHM(POBUX
CUMYJIAALIN y miaroToBui ¢i3uuHux TeparnesTiB. CepeaHs
OlliHKAa iXHBOI edekTUBHOCTI cTaHOBWIA 3,68+0,54
npu piBHi 3Hauymocti 0=0,05. Haiibinpma uacTka
pecrioneHTiB (44%) Hajana MakcUMallbHy OLIHKY IIbOMY
3aco0y HaBuaHHA (puc. 3).
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Pucynok 4. EdekTuBHicts ¢izHuHHX
(opMyBaHHSI NPAKTHYHHX HABUYOK.

CHMYJISAATOPIB IS
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Bukopucranus — QisuyHMX ~ Mozened  Iokaszalio
JIe0 BUILI Pe3ylbTaTH, iX e(eKkTHBHICTb Oyia oliHeHa
y 3,79+0,51 ©Oama mnpu piBHi 3Hauymocti 0=0,05.
ITonouna omnuranux (50%) mnocTaBuiIa MaKCHUMAalbHY
OLIIHKY IXHiH e(eKTUBHOCTI (puc. 4).

OTpumaHi JaHi CBigyaTh TIIpo TepeBary Juis
3M00yBayiB MPaKTUKOOPIEHTOBaHUX (DOpM HAaBYAHHS, IO
3a0e3MeuyroTh 0e3MoCcepeIHI0 B3aeMOII0 3 (hi3UIHUMHU
MOJEIIMH Ta HaONMKEHI [0 pealbHUX KIiHIYHHX
YMOB, a TaKOX BaKJIUBICTh TAKTHJIBHUX Ta MaHyaJIbHHX
KOMITOHEHTIB ~ HAaBYaHHA Yy MIATOTOBHI  (i3HYHHX
TeparneBTiB. OTpUMaHi pe3yabTaTé JA0BOIATH CHPUHHATTS
BIpTyallbHUX  TpPEHAXEpiB  MaWOyTHIMH  (i3HIHUMHU
TepaneBTaMy K JI€BOrO iHCTpyMeHTa (OpMyBaHHS Ta
BIOCKOHAJICHHS IPO(ECiitHUX HaBUYOK.

AUCKYCIA
OTpuMaHi  HamMH  pe3yJbTaTH  Y3TOMKYIOThCS
3 pe3yabpraraMu MacmTabHOTO €MITIPUYHOTO

nocimipkennss [8], mpoBemeHoro Ha BuOipii 3 1034
CTyAEHTIB, Ta pe3yjJbTaraMd HallMX I[ONepenHiX
nocmipkens [10,11]. Bucoka 3amy4eHICTh CTyAEHTIB Ipu
BUKOPUCTaHHI KOMIT'IOTEPHUX CUMYJILIH € 3Had9ylIuM
NPEIUKTOPOM HaBYaJIbHOIO 3aJ0BOJICHHS, a aKaJeMidHa
caMOe()eKTUBHICTh CyTTEBO BIUIMBA€E Ha HaBYaJbHI
JOCSITHEHHSI.

i mani 0OTPYHTOBYIOTH JOULIBHICTH CUMYIISIIHIX
METOIB y MIATOTOBI{ peaOiIiTONOTIB NPH BHKIAJaHHI
6i0(i3MYHMX OCHOB NPOTE3yBaHHA, J€ aOCTpakTHI
¢iznaHi 3aKOHOMIPHOCTI oTpedyIoTh HAOYHOT
JTUHAMIYHOI Bi3yari3airii.

Posymiras  ocHOB  Oiodizmkm  MaWOyTHIMH
opronegqaMu  9d  peabimiTomoraMm €  OCHOBOIO
(dopmyBaHHS cTpaTerii BiIHOBICHHA Ta MPOTE3yBaHHA
namiesTa miciIst amMmyTarii KIHI[IBKH. Tak,
HEBIAIOBIIHICTH koedimieHTa B’ SI3KOTO TepTs
B KOJIHHOMY BY3Ji 200 >KOPCTKICTH MPOTE30BAHOI CTOIH
MOXKE IPHU3BOAWUTH 10 aCHUMETpil CHJI i MOMEHTIB IIif
gac XOmpOW, IO CTBOPIOE HAJAMIpHE HABAaHTAXKCHHS Ha
cyriobu 36epexenoi kiHmiBku [12]. Posmonin tucky Ha
iHTEepdeiici rinb3a-KyKca MiIImOpIIKOBYEThCS MTPHHIIATIAM
rizpocraTuku i GiOMEXaHIKM M SKHX TKaHUH, BH3HAYAE
CTaH MIKPOIMPKYIALIi B KyKCi, a JIOKaJIbHE TIePEBUIICHHS
JOITyCTUMOTO 3HAa4eHHS THCKY MOXE IPH3BOAUTH [0
OKJTIO311 KamiIIpHOTO KPOBOTOKY, IOPYIICHHS BEHO3HOTO
Ta JiM(paTHIHOTO BIATOKY i, K HACTIIOK, — JO HEKPO3Y
TkaHmH [13]. BaximBo KopekTHO 3abe3medyBaTu
mepefayy Ta po3IMOIill HaBaHTAKEHHS IO BCId MOBEPXHi
Tib3n, o0 ONTHUMI3yBaTH THCK HAa TKAHUHH KYKCH.

IlpoBenene  HaMM  JOCHTIHKEHHS  3aCBiTYHIIO
BOXJIMBICTh  IOEJAHAHHS  BIPTYaJIbHUX  CHUMYJISLIN
3 MOCII/DKESHHSIM peaibHUX (DI3MYHUX MOJEICH K JIIEBOTO
iHCTpyMeHTa, 1[I0 3a0e3ledye pO3yMiHHS CYTHOCTI
6iodi3nyHMX 3aKoHIB 1 (i3i0JOriYHUX TNPHHIMIIIB
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(GYHKIIOHYBaHHS ~ OMOPHO-pyXOBOro amapary. Jlawi,
OTpUMaHI TIpM aHKETYyBaHHI CTYACHTIB YETBEPTOro
KypCy, CBiyaTh NP0 BaXJIMBICTb PO3YMIHHS CYTHOCTI
0iodi3nyHMX 3aKoHIB 1 (i3i0JOTIYHUX TNPHHIMIIIB
(GYHKIIIOHYBaHHS ~ ONOPHO-PYXOBOTO  amapary  Juis
(dopMyBaHHsS NPaKTUYHUX HaBUYOK. [lompu mo3uTHBHE
CTaBJCHHsS JI0 CUMY/USILIHHMX TEXHOJIOTiH, 3100yBadi
O3 AAIOTH 1X SIK e()eKTHBHE JOMOBHEHHS 10 KIIHIYHOT
MIPaKTHKH.

3Baxkaroun Ha AKTYaJIbHICTD CTBOpPEHHS
poOOTH30BaHUX MIPOTE3iB KIHIIBOK [14, 15], cripsiMoBy€eMO
3yCHIIJIsI HA TOMIYK 1 BUKOPHCTaHHS (i3MYHMX MOJeIeH,
IO CIIMPAIOThCS HA 3HAHHS €IEKTPOJMHAMIKH, PO3YMIHHS
HelipoM’s130B0i (pizionorii. [IpoexTyBaHHS OpTOIICAHMIHHUX
MIPUCTPOIB, OCHAICHNX JATYMKaMH, [0 31aTHI QiKcyBaTn
Ta TICPCHANPABISATH HEPBOBI IMITynbcH depes EMI-
KaHaJIM € Ba)KJIMBUM HAIPSIMOM TOJAIIBIINX JTOCIIKEHb.

BUCHOBKW

1. Cy4yacHa MeauyHa peaOimiTaIlisi — [E CHHEPris
MEIUIUHY, 1HXeHepil Ta (i3uku, sika MoTpedye sSKiCHOT
MiArOTOBKM (axiBLiB, $IKi YITKO YCBIJIOMIIOIOTH, IIO
npoTe3n — Le CKiIanHi OioMexaHi4HI CHCTeMH, IO
MoTpeOy0Th TOYHUX, HAYKOBO OOIPYHTOBAHUX PillI€Hb.

2. MonynpHUH TpOTe€3 HIWKHBOI KIHLIBKH €
KIIHIYHO 3HAYYHNIMM O00’€KTOM O0i0(pi3WYHOr0 aHami3y,
o IHTETpye MeEXaHIKy OIIOPHO-PYXOBOTO  arapary,
TeMOAMHAMIKy  CYOMH  KYKCH,  eleKTpoQi3ioiorito
HEpBOBO-M’A30BOro amapary Ta ¢i3uky OiocyMicHHX
MarepialliB y €JuHy (QYHKIIOHAJIbHY CHCTEMY.

3. 3actocyBaHHI
Mofeneii y  MiATOTOBII
i pealimirToioriB  cmpuse
KUTBKICHO OIIiHIOBaTH 6io¢iznuni mapaMmeTpu
NpOTEe3yBaHHs, IO  Oe3NocepeNHbO  BIUIMBAE  Ha
SKICTh KIIHIYHHX pIMIeHh TpH peadimitarii marieHTiB
3 aMITyTaIlisIMH.

CUMYIAIITHAX
MIPOTE3HCTIB
30aTHOCTI

UPPOBHIX
OpTONEiB,
(hopMyBaHHIO

Ilepcnexmueu nodanvuiux 00cni0HceHs MarOTh
MOPIBHATH  BIUIMB  IMO€AHAaHHA  (QI3UYHUX  MoJesen
1 BIpTyaJlbHUX CHUMYJSLIA Ha KOMIIETEHTHICTh (paxiBLiB
y Tepamii Ta peabimitaiii ¥ BIICTEKUTH JTOBIOCTPOKOBI
KJIHIYHI Pe3y/IbTaTH.

Oobmesrcenna 00cniddicenna. ABTOPH PYyKOIHUCY
CBIZIOMO 3aCBiIYYIOTh, MO0 OOMEXKEHHS I[HOTO OISy
3yMOBJICHE BHOOPOM METOIy OIMCOBOi CTAaTHCTHKU
i moTpedye ITOBrOCTPOKOBOTO CIIOCTEPEKEHHS 3 OUIBII
CKJIQJIHUM CTaTHCTHYHHUM JTU3aHHOM.

Ilepeunni oani ma mamepianu. IlepBuHHI naHi,
OTpUMaHi B XOJli aHOHIMHOTO OTHMTYBaHHS 3a JOMOMOTOIO
Google Forms, moxyTh OyTH HamaHi aBTOpaMH 3a
o0rpyHTOBaHMM 3anuToM. CTaTUCTHYHI NaHi, OTpHUMaHi
3 OImyOJIIKOBaHUX JKEPEIT Ta BUKOPUCTAHI B J0CHIIKECHHI,
CYIIPOBOKYIOTBCSL  OiOmiorpaiuHuMu  MOCHIIAHHSIMHE
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MEZIMYHA OCBITA

B TEKCTI, a TIOBHI Oi0iiorpadivHi onucH Jpkepes HaBeeHi
y CIMCKY BUKOPUCTaHOI JIiTepaTypHu.

AOTPUMAHHA ETUMHUX HOPM

JocnipkeHHST ~ TPOBOAWIIOCS — BIAMOBINHO 10
lenmscincpkoi nexnapanii Ta KorBeHIIii mpo mpaa JIIonnHu
Ta OioMenWuuHy. YCi y4YaCHHKH Hamand IOOpOBIIbHY
iHpopMoBaHy 3romy Ha 30ip [OaHWX OO MOYATKY
3aIIOBHCHHS aHKETH.

JlociipkeHHs] TPOBOAMIIOCS SIK (PparMeHT HayKOBOTO
NPOEKTY «3abe3MeueHHs] SKOCTI IiATOTOBKM MaiOyTHIX
(axiBIiB OXOpOHHU 3710poOB’s 3 iH(opmaTHkH, (Qi3UKH Ta
MareMaTHKd B YMOBax ayJUTOPHOIO Ta JHUCTAaHLIHHOIO
HaBYAHHSD» (2024-2026, JieprkaBHa peectparis
Ne 0124U000724).

Bukopucmanna wmyunozo inmenexkmy. Ilin yac
IMiJITOTOBKH IIHOTO PYKOIHCY IHCTPYMEHTU TCHEPaTUBHOTO

300paxkeHb. YBECh 3MICT PYKONHCY OyB IiJIIOTOBIECHHI
aBTOpaMH, sIKI HECYTh TOBHY BiINOBIJAJIBHICTh 3a
HOro JOCTOBIPHICTh, OPHUTIHANBHICTH Ta BIAMOBIIHICTH
€TUYHUM CTaHIapTaM.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

Pobora BHKOHAaHA 3a paxXyHOK BJIACHUX KOINTIB

aBTOPCHKOTO  KOJIGKTHBY.  ABTOpDM  HIiITBEPIKYIOTh
BIICYTHICTb Oymp-sIKMX (PiHAHCOBHX HYH OCOOMCTHX
koH(IIKTIB iHTEpeciB, MmO Mormm O BIUIMHYTH Ha

00’€KTUBHICTh BHCHOBKIB 200 TpakTyBaHHS PE3yJBTaTiB.
TekcT pyKONUCY TIOTODKEHHH yciMa aBTOpaMH IS
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Abstract

USE OF MODULAR PHYSICAL MODELS AND DYNAMIC SIMULATIONS IN THE TRAINING OF SPECIALISTS
IN THERAPY AND REHABILITATION
Nataliia V. Stuchynska, Halyna V. Khrapiichuk, Oksana M. Melnyk

Bogomolets National Medical University, Kyiv, Ukraine

Introduction. Russia’s military aggression has sharply intensified the problem of training specialists in therapy and
rehabilitation. During the years of the full-scale invasion, the number of wounded requiring prosthetics and orthotics
has increased substantially. Overcoming the crises and challenges of wartime requires prompt responses and
integration of innovative teaching methods that enhance professional training by combining theoretical knowledge
with practical experience.

Aim. To investigate the effectiveness of using modular physical limb-prosthesis models combined with dynamic
simulations and traditional teaching methods as a means of forming professional competence in specialists trained in
therapy and rehabilitation.

Materials and methods. The study was carried out from 2024 to 2026 and included theoretical substantiation and
development of training tasks using modular physical knee-joint models with mechanical, pneumatic, and hydraulic
knee units certified according to the requirements [1], together with dynamic virtual simulations for use in the
training of physical therapy students; two anonymous online surveys using Google Forms among first- and fourth-year
students; focus-group discussions conducted across three participant categories: students, university teachers, and
practicing specialists. Survey results were analyzed using statistical methods at a significance level of 0.05.

Results. The research was conducted in three stages: theoretical analysis of scientific literature, focus group
discussions, selection of resources for integration of physical and virtual models; development and testing of forms,
methods and means of organizing the educational process; questionnaires and evaluation of results. Analysis of the
first-year student survey showed that over 60% of respondents consider the combination of simulation with hands-
on work with real physical models to be the most effective tool for understanding the essence of biophysical laws and
physiological principles governing the musculoskeletal system and their relevance to practical professional activity in
therapy and rehabilitation. Data from the fourth-year student survey indicate the importance of understanding the
essence of biophysical laws and physiological principles for developing practical skills. Respondents emphasized the
primary role of teaching methods that provide direct interaction with physical models and approximate real clinical
conditions, noting the importance of tactile and manual components in training physical therapists. Virtual trainers
are perceived by future physical therapists as an essential complementary component for developing and refining
professional skills.

Conclusions. Integration of modular physical models and computer simulations is a powerful means of preparing
specialists in therapy and rehabilitation, as their combination fosters understanding of the essence of physiological
and biomechanical principles underlying human body function.

Keywords: therapy and rehabilitation, biomechanics, simulation-based learning, higher medical education
students
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FEATURES OF ORGANIZING INDIVIDUALIZED PRACTICE-ORIENTED
EDUCATIONAL PATHWAYS FOR HIGHER EDUCATION STUDENTS AT THE
UNIVERSITY CLINIC OF BOGOMOLETS NATIONAL MEDICAL UNIVERSITY

lurii L. Kuchyn, Inna I. Kucherenko, Oleg M. Viasenko, Volodymyr S. Melnyk

Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Introduction. The modernization of medical education in Ukraine focuses on competency-based, student-
centered learning and the development of individualized educational pathways. University clinics support
this process by integrating educational, clinical, and research activities and providing opportunities for the
acquisition of practical competencies in real healthcare settings.

Aim. To examine the organizational characteristics of individualized practice-oriented educational
pathways for higher education students at the University Clinic of Bogomolets National Medical University
and to assess their potential benefits, implementation challenges, and influence on the development
of professional competencies, clinical reasoning, and preparedness for future medical practice within
contemporary healthcare systems.

Materials and methods. A cross-sectional analysis was conducted using survey data collected from higher
education students in Ukraine in 2022 (n = 273), 2025 (n = 474), and 2026 (n = 156), yielding a total sample
of 903 respondents. The study aimed to assess students’ satisfaction with the quality of theoretical and
practical training and their exposure to discussions on academic integrity during their studies.

Results. The study assessed higher education students’ satisfaction with the quality of theoretical and
practical training and their exposure to discussions on academic integrity between 2022 and 2026. Survey
results demonstrated a steady increase in satisfaction with theoretical training, rising from 43.6% in
2022 to 64.7% in 2026, accompanied by a significant decline in dissatisfaction. Satisfaction with practical
training also improved, increasing from 15.0% to 30.8% over the same period, although practical training
remained an area requiring further enhancement. Trend analyses confirmed statistically significant
positive changes in students’ perceptions of educational quality across the study period.

Conclusions. The findings support individualized practice-oriented educational pathways as an effective
approach to improving medical education quality and strengthening students’ competencies. Integration
of clinical practice, mentorship, research, and educational technologies within the University Clinic of
Bogomolets NMU fosters clinical reasoning, professional responsibility, and readiness for medical practice.

Keywords: individualized practice-oriented educational pathway; medical education; clinical tutor

INTRODUCTION

The modernization of medical education in Ukraine
is aimed at strengthening the practical component of
professional training and ensuring the acquisition of
competencies required for contemporary healthcare
practice. Current educational reforms emphasize a student-
centered approach, competency-based learning, and the
development of individualized educational trajectories that
enable students to tailor their learning experience according
to their professional interests and career goals [1, 2].

KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026

University clinics play a crucial role in implementing
practice-oriented medical education by integrating
educational, clinical, and research activities within a single
environment. Such institutions provide students with
opportunities for early clinical exposure, direct participation
in patient care under supervision, interdisciplinary
collaboration, and the application of theoretical knowledge
in real-world healthcare settings [3, 4]. This approach
contributes to the formation of professional identity, clinical
thinking, and decision-making skills, which are essential for
future healthcare professionals.
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In this context, the University Clinic of Bogomolets
NMU serves as an innovative educational platform
for the implementation of individual practice-oriented
educational trajectories. The clinic enables students to
engage in structured clinical activities, participate in
specialized training programs, and acquire practical
competencies beyond the standard educational curriculum.
The integration of educational and healthcare resources
creates favorable conditions for personalized learning and
professional development.

At the same time, the organization of individual
practice-oriented educational trajectories requires effective
coordination of educational processes, mentorship
support, competency assessment mechanisms, and
alignment with healthcare system needs [5]. Therefore,
the analysis of organizational approaches, opportunities,
and challenges associated with the implementation of
such trajectories is important for further improvement of
medical education and the preparation of highly qualified
healthcare professionals.

AIM

To examine the organizational characteristics of
individualized practice-oriented educational pathways
for higher education students at the University Clinic
of Bogomolets NMU and to assess their potential
benefits, implementation challenges, and influence on
the development of professional competencies, clinical
reasoning, and preparedness for future medical practice
within contemporary healthcare systems.

MATERIALS AND METHODS

The empirical basis of the study consisted of
survey responses collected from higher education
students in Ukraine as part of a longitudinal assessment
of educational quality and the learning environment.
A cross-sectional analytical design was applied using data
obtained in 2022, 2025, and 2026. A total of 903 students

Satisfaction with Theoretical Training

voluntarily participated in the study, including 273
respondents in 2022, 474 in 2025, and 156 in 2026.

Data were collected using a structured questionnaire
designed to evaluate key aspects of the educational
experience. The questionnaire included items related
to satisfaction with the quality of theoretical training,
satisfaction with practical training, and exposure to
discussions and educational activities concerning
academic integrity. Respondents were asked to indicate
their perceptions using predefined response categories,
including «Yes,» «No,» and «Difficult to answer».

The study employed general scientific methods,
including survey analysis, descriptive statistics, trend
analysis, and comparative assessment across survey
years. The collected data were processed and presented
as relative frequencies (%), allowing for the evaluation
of changes in students’ perceptions over time. Linear
trend analysis and chi-square tests for trend were used
to examine the direction and statistical significance of
observed changes in educational quality indicators.

Given the ongoing transformation of higher medical
education and the increasing emphasis on competency-
based learning, particular attention was paid to students’
perceptions of theoretical and practical training as key
determinants of professional development.

RESULTS

A cross-sectional analysis of survey data collected
from Ukrainian higher education students in 2022, 2025,
and 2026 (N = 903) was conducted to assess satisfaction
with theoretical and practical training and awareness of
academic integrity. The findings demonstrated a significant
improvement in satisfaction with theoretical training over
time, accompanied by a decline in dissatisfaction. Satisfaction
with practical training also increased, although it remained
comparatively lower. Trend analyses confirmed statistically
significant positive changes in students’ perceptions of
educational quality across the study period (p < 0.01).

Satisfaction with Practical Training
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Figure 1. Satisfaction with the quality of theoretical and practical training among Ukrainian higher education students (Bogomolets NMU,

2022-2026 (%)).

124

KaniniyHa Ta npodinakruyna MmeaunuHa, Ne 5 (51) /2026



MEZIMYHA OCBITA

Accordingly, these findings served as the impetus for
the development of the Project for the Organization of an
Individual Practice-Oriented Educational Pathway for Higher
Education Students at the University Clinic of Bogomolets
NMU. The project has been designed in accordance with
the provisions of the University Development Strategy until
2030 [6] and is aimed at achieving the strategic goals of
modernizing medical education, developing human capital,
and enhancing the competitiveness of graduates at both
national and international levels.

The project responds to the need for preparing
healthcare professionals who can effectively operate
in a rapidly evolving healthcare environment shaped
by digital transformation, evidence-based medicine,
and innovative medical technologies. It emphasizes the
creation of an educational environment that integrates
theoretical learning, clinical practice, research activities,
and professional development, thereby supporting the
comprehensive training of future physicians.

The project implemented at the University Clinic
promotes a modern practice-oriented model of medical
education that supports the development of professional
competencies, clinical reasoning, interdisciplinary
collaboration, and lifelong learning. A key feature of the
project is the individualization of the educational process,
enabling students to follow personalized educational
pathways aligned with their professional interests,
academic achievements, and career goals.

The project contributes to the development of
human capital as a key resource of both the university
and the healthcare system. It seeks to improve the

educational environment through the introduction of
innovative teaching methods, the advancement of critical
thinking and practical skills, the expansion of international
educational and scientific cooperation, and the promotion
of continuous professional development in accordance
with the lifelong learning concept.

The project is focused on establishing an innovative
model for the training of future physicians that integrates
theoretical  education, clinical practice, research
activities, and professional mentorship. Its foundation
is the principle of «learning through practice,» which
ensures the early integration of students into the clinical
environment and the development of professional
competencies in real healthcare settings.

The implementation of the project includes the
introduction of individualized educational pathways,
the development of clinical reasoning, professional
responsibility, communication skills, and the ability to
make evidence-informed decisions. Special attention
is given to students’ professional self-determination,
continuous professional development, and alignment of
training with contemporary international standards in
medical education.

The primary goal of the project is to prepare
a competitive next-generation medical professional
through the integration of education, clinical practice,
research, and professional development within a unified
educational environment. The expected outcome is the
formation of a highly qualified physician who is fully
prepared for effective professional practice within the
modern healthcare system.

Project Domains

Educational Domain

Research and Innovation Domain

Figure 2. Project Domains.
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The project implementation model is based on four
interconnected components: individualized educational
pathways, clinical immersion, mentorship, and integration
with research and innovation.

The individualized educational pathway serves
as the primary mechanism for personalizing medical
education while ensuring full completion of the
educational program and curriculum requirements. For
each participant, an individual professional development
plan is developed based on academic performance,
professional interests, and existing competencies. The
pathway defines the targeted learning outcomes, clinical
activities, research tasks, and professional competencies to
be achieved throughout the program. Particular emphasis
is placed on the development of additional competencies
essential for clinical practice, including critical thinking,
decision-making, and effective communication within
multidisciplinary healthcare teams.

A central component of the project is clinical
immersion, which represents the practical implementation
of the «learning through practice» principle. This
approach provides systematic exposure to real clinical
environments and enables students to develop professional
competencies through direct participation in patient
care. Participants are involved in clinical consultations,
ward rounds, multidisciplinary case discussions, and
diagnostic and therapeutic procedures appropriate to
their level of training and patient safety requirements.
Clinical immersion facilitates the development of
clinical reasoning, evidence-based decision-making,
and professional responsibility while reducing the gap

between theoretical
practice.

learning and practical medical

Mentorship is another key element of the model
and contributes significantly to the development of
human capital and professional identity. Each participant
is assigned a clinical mentor selected from experienced
faculty members, university clinic physicians, or
specialists from affiliated healthcare institutions. Through
regular consultations, performance assessment, and
professional guidance, mentors support students in
shaping their educational trajectories, defining career
goals, and integrating into the professional community.
Mentorship also promotes the development of ethical
values, leadership qualities, professional responsibility,
and commitment to lifelong learning.

The project further emphasizes integration with
research and innovation, ensuring close interaction
between educational activities and scientific advancement.
Students are encouraged to participate in clinical and
fundamental research projects, collaborate within research
teams, prepare scientific publications, and present their
findings at academic conferences. Such activities foster
critical appraisal skills, evidence-based practice, and the
ability to apply research findings to clinical decision-
making. Clinical case analysis serves as an important
educational tool that connects theoretical knowledge with
real-world healthcare challenges and strengthens clinical
reasoning. Participation in research and innovation
activities also promotes creativity, scientific thinking,
and readiness for professional practice in an era of rapid
technological development in medicine.

Principles of Project Implementation

Quality and
Competitiveness

Lifelong Learning L

Figure 3. Principles of project implementation.
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The implementation of an individualized practice-
oriented educational pathway can provide higher
education students with opportunities for deeper
engagement in clinical practice in accordance with
their professional interests. Practical training includes
participation in clinical rounds, multidisciplinary case
discussions, diagnostic and therapeutic procedures under
the supervision of mentors, as well as involvement in
research activities and educational projects.

DISCUSSION

The findings of this study underscore the value of
individualized practice-oriented educational pathways in
improving the quality of medical education. The integration
of clinical practice, academic learning, research activities,
and mentorship within the University Clinic of Bogomolets
NMU supports the development of professional
competencies and clinical reasoning among future
physicians. Furthermore, the positive trends in students’
satisfaction with theoretical and practical training indicate
that practice-oriented and personalized learning approaches
can enhance the educational experience and better prepare
students for future professional practice. Early exposure
to patient care and interdisciplinary teamwork facilitates
the acquisition of practical skills and strengthens students’
readiness for professional responsibilities in their future
practice [7, 8, 9, 10].

The implementation of individualized educational
pathways also supports the personalization of learning,
allowing students to align their educational experiences
with their professional interests, career aspirations,
and academic strengths. Such an approach promotes
learner autonomy, self-directed learning, and continuous
professional development, all of which are essential
competencies for modern healthcare practice. Moreover,
personalized educational pathways may contribute
to increased student motivation and engagement by
providing meaningful and relevant clinical experiences
throughout the educational process [11, 12].

Mentorship represents a critical component of the
proposed model. The involvement of clinical tutors and
mentors provides students with professional guidance,
constructive feedback, and opportunities for reflective
learning. Previous studies have demonstrated that
effective mentorship positively influences academic
performance, professional identity formation, and career
development. Therefore, the establishment of structured
mentorship programs within university clinics may
significantly enhance the effectiveness of individualized
practice-oriented medical education [13, 14, 15, 16].

CONCLUSIONS

The findings of this study informed the development
of the Project for the Organization of Individualized

KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026

Practice-Oriented Educational Pathways for Higher
Education Students at the University Clinic of Bogomolets
NMU. The project is designed to strengthen the integration
of theoretical education, clinical practice, research
activities, and mentorship, thereby enhancing professional
competencies, clinical reasoning, and preparedness for
future medical practice.

The implementation of individualized educational
pathways offers significant opportunities for improving the
quality of medical education by promoting personalized

learning, early clinical immersion, professional self-
development, and competency-based training. The
integration of mentorship, research engagement, and

innovative educational technologies can further support
students’ academic and professional growth while increasing
their motivation and readiness for lifelong learning.

The successful realization of individualized practice-
oriented educational pathways requires a comprehensive
approach that combines clinical training, research
activities, mentorship, digital innovation, and continuous
quality improvement. Such a model may contribute to the
preparation of highly qualified, adaptable, and competitive
healthcare professionals capable of meeting the evolving
challenges of contemporary healthcare systems and
international medical education standards.

Perspectives for further research. Future research
should focus on the long-term effectiveness of
individualized practice-oriented educational pathways, the
development of valid assessment tools, and comparative
analysis of implementation models across medical
universities to optimize integration of clinical, research,
and educational components in medical education.

Primary data and materials. This study was primarily
based on peer-reviewed scientific literature, international
normative and regulatory documents, and policy
frameworks published by leading intergovernmental and
professional organisations, including the World Health
Organization. The literature search was conducted in the
Scopus, PubMed, and Web of Science databases, covering
the period from 2021 to 2026, and was supplemented
by an analysis of foundational bioethical texts and
documented case studies on algorithmic decision-making
in clinical practice.

Study limitations. As a narrative review, this study
does not provide a quantitative or systematic assessment
of the prevalence of the bioethical issues discussed and
is therefore subject to a degree of selectivity inherent to
this methodological design. The evidence base draws
predominantly on sources originating from countries
with advanced technological and economic development,
in particular the United States and the Member States of
the European Union, which limits the generalisability of
the conclusions to healthcare systems operating under
substantially different institutional, economic, and social
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conditions, including Ukraine’s healthcare system under
martial law. Future systematic reviews and empirical
studies are needed to validate and extend the findings
presented here.

This study presents the experience of organizing
practice-oriented  education through individualized
educational pathways at the University Clinic of
Bogomolets National Medical University. While the
findings demonstrate the potential of this educational
model to enhance students’ clinical competencies,
professional motivation, and integration of theoretical
knowledge with practical training, they are based on
the experience of a single higher education institution.
Therefore, caution should be exercised when generalizing
these results to other educational settings. Further
multicenter empirical studies, comparative analyses,
and systematic literature reviews are required to validate
the effectiveness, scalability, and sustainability of
individualized practice-oriented educational pathways in
medical education. Future research should also evaluate
their long-term impact on learning outcomes, professional
development, and readiness for clinical practice, as well
as identify organizational factors that facilitate successful
implementation across diverse institutional contexts.
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Pe3rome

OCOBNWBOCTI OPTAHI3AL| IHAUBIAYANI30BAHUX NPAKTUKO-OPIEHTOBAHUX OCBITHIX TPAEKTOPIVA
QNS 300BYBAYIB BULLOI OCBITU B YHIBEPCUTETCBKIWA KNIHILI HALIOHANILHOO MEAUYHOIO
YHIBEPCUTETY IMEHI O. 0. BOromMonbLA

Opiu I1. KyuuH, IHHa . Kyueperko, Oner M. Bnacenko, Bonoaumup C. MenbHuk

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Bceryn. MozepHizalis Meju4Hoi OCBiTH B YKpaiHi epe/j6adyae BIPOBaPKEHHsI KOMIIETEHTHICHOTO, CTYZ,eHTOLIeHTPOBAHOT'0
HaBYaHHSl Ta PO3BUTOK iHAWBiAyasi30BaHUX OCBITHIX TpPAEKTOpiH. YHIBepCHUTETCHbKi KJIHIKA MiJTPUMYIOTb Liei
mpolec 4epe3 iHTerpanil OCBITHbOI, K/IiHIYHOI Ta HAyKOBOI AiSIJILHOCTI, 3a0e3MevYyl0Yd MOXJIMBOCTI HAOYTTS
NPAaKTUYHUX KOMIIETEHTHOCTEH y pea/ibHUX YMOBaX OXOPOHH 3/J0POB’s.

Merta. [locriguTy opraHisaniiiHi oco6MBOCTI iHAMBiAYaTi30BaHUX MPAKTUKO-OPIEHTOBAHUX OCBITHIX TPA€EKTOPIiH
37406yBayiB BHILOI OCBITM B YHiBepcuTeTcbkid kuliHini HanionanpHoro MeAudHoOro yHiBepcuTeTy iMeHi
0. 0. BoromoJiblis, a TaKOX OLIHUTHU IXHi MOTEHIilHI epeBary, BUKJUKU BIPOBa/>KEHHS Ta BIUIMB HAa pOpMyBaHHS
npodeciiHUX KOMIETEHTHOCTEH, KJIHIYHOrO MHUCJIEHHS 1 TOTOBHOCTI [0 MaHOyTHbOI MeAWYHOI NPaKTUKHU
B Cy4aCHHUX CHCTEMaX OXOPOHH 3/J0POB’sl.

Marepianu Ta MeToau. [IpoBesieHO MepexpecHUH aHasIi3 JaHUX ONMUTYBaHHSA 37006yBadiB BUIIOi OCBiTH B YKpaiHi
y 2022 (n = 273), 2025 (n = 474) Ta 2026 (n = 156) pokax, 3arasoM 903 pecnoHAeHTH. JlocaifmxkeHHS Gys0
CIIpsIMOBaHe Ha OLIiHIOBaHHS 33/J0BOJIEHOCTI CTYAEHTIB SKICTIO TEOPETHUYHOI Ta NPAKTUYHOI NiITOTOBKH, a TAKOX 1X
3aJIy4eHOCTi /0 06rOBOPEHHS MUTAaHb aKaZ,eMidYHOI J0OPOYECHOCTI il Yac HaBYaHHS.

Pe3yabTaTu. BcTaHOBJIEHO, 1110 piBEHb 33/l0BOJIEHOCTI SIKICTI0 TeOpeTHUYHOI MiArOTOBKHU 3pic i3 43,6% y 2022 poui
Jo 64,7% y 2026 pouwj, 10 CynpoBOAXyBaa0Csl 3MeHIIEeHHSAM DiBHS He3aJ0B0JIEHOCTI. 3a/[0BOJIEHICTb MPAaKTUYHOIO
MiIrOTOBKOIO Takok 3pocia 3 15,0% pgo 30,8% 3a ToW camMud mepios, OJHAK Iied KOMIIOHEHT 3asIMIIaBCs
MPOGJEMHOI0 30HOM, 1[0 MOTPEOYE MOAANBIIOT0 YA0CKOHANEHHS. AHaIi3 TPeH/[iB MiATBEPAUB CTATUCTUYHO 3HAYYIILI
MO3UTHUBHI 3MiHU y CHPUUAHATTI CTYAEHTAMHU SKOCTi OCBITHBOTO MPOLeCY TPOTATOM A0C/IiZPKyBaHOTO Mepiofy.
BucHoBKU. OTpUMaHi pe3yJbTaTH MiATBEPMKYIOTb ePEeKTUBHICTb iHJAUBiJyasi30BaHUX MNPAKTHUKO-OPIEHTOBAHUX
OCBITHIX TpaekTopid fAK mNiAxoZy /A0 NiJBUILEHHS $SKOCTI MeAUYHOI OCBITM Ta pO3BUTKY HNpodeciiHUX
KOMIIETEHTHOCTEN CTYyZAeHTiB. IHTerpanisa K/aiHiYHOI NpPaKTUKHU, HAaCTaBHULITBA, HAyKOBOI AifJIbHOCTI Ta OCBITHIX
TexXHoJIOTiH B YHiBepcuTeTchKil KJiHini HMY imeni O. O. Boromosibus cnpusie $opMyBaHHIO KJIiHIYHOTO MUC/IEHHS,
npo¢eciiiHol BiiNOBiAA/IBHOCTI Ta FOTOBHOCTI 0 MEJUYHOI MPAKTHUKHU.

Kawouoegi cnosa: iHaguBiAyaii3oBaHa NPAaKTHUKO-OPiEHTOBaHA OCBITHS TPA€EKTOPist; MeAUYHA OCBiTa; KIiHiYHMI
TBIOTOP
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FEATURES OF DEVELOPING THE TEACHING MANUAL FOR THE COURSE
«OXIDIZING AGENTS IN PHARMACY: FROM CHEMICAL ANALYSIS TO CLINICAL
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Abstract

Introduction. To address the shortage of materials integrating chemical theory, clinical practice, and
digital tools, this study investigates the development of a manuscript for the course «Oxidizing Agents in
Pharmacy» and its potential to enhance pharmacy and biotechnology students’ competencies via Al and
simulation technologies.

Aim. To investigate the organizational, methodological, and digital features of developing this educational
manuscript and evaluate its impact on professional competencies, analytical skills, and clinical thinking.
Materials and methods. The manuscript was developed based on a systematic analysis of the literature
(2020-2026), alignment with the State Pharmacopoeia of Ukraine, and a review of pharmacy curricula.
A modular, competency-oriented structure comprising 5 learning outcomes aligned with Bloom’s
Taxonomy was developed. The course (1 ECTS, 30 hours, hybrid format) targets second- and third-
year students majoring in Pharmacy, Biotechnology, and Bioengineering. Digital tools were integrated
into the course architecture, with feedback collected via surveys and the LMS. Data processing included
a descriptive analysis of content alignment.

Results. The developed manuscript integrates the physicochemical properties and mechanisms of action
of oxidizing agents (peroxides, halogens, manganese salts), oxidimetric analysis (permanganatometry,
iodometry, cerimetry), pharmaceutical compatibility, and clinical aspects. Special emphasis is
placed on digital simulations and virtual laboratories for safe titration, Al for predictive modelling
of incompatibilities, and student-driven development of «Digital Oxidizer Case Studies». The course
comprises theoretical modules, case studies, and a final capstone project (accounting for 70% of the
grade). It leverages Canva, Padlet, Moodle, generative Al, and titration simulators to support practice-
oriented learning.

Conclusions. The modern educational manuscript effectively modernizes pharmaceutical education
by bridging chemical analysis with clinical practice. The integration of hybrid learning, simulations,
and Al fosters critical thinking, professional ethics, chemical safety, and readiness for quality control
and extemporaneous compounding tasks. Continuous curriculum improvement guided by student
performance data is recommended.

Keywords: educational manuscript, pharmacy education, biotechnology, oxidizing agents, oxidimetric
analysis, digital pedagogy, simulation technologies, artificial intelligence, individualized learning

INTRODUCTION learning, and promoting interdisciplinary integration to

meet the needs of the modern pharmaceutical industry

The modernization of medical and pharmaceutical and healthcare sector. In this context, oxidizing agents
education in Ukraine is aimed at strengthening practical play a pivotal role as antiseptic and disinfectant agents,
and digital components, fostering competency-based serving as critical reagents in pharmaceutical analysis
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(particularly oxidimetric methods), while also directly
influencing drug stability and participating in oxidative
stress pathways.

Traditional curricula often address these topics
fragmentarily within the boundaries of general and
inorganic chemistry, analytical chemistry, and clinical
pharmacy. The development of a specialized educational
manuscript for the course ‘Oxidizing Agents in Pharmacy:
From Chemical Analysis to Clinical Application’—
funded within the framework of the ERASMUS+
UkraineDigiTrans grant project — enables a holistic,
structured, and practice-oriented approach. This alignment
supports the University’s Development Strategy and
fosters the integration of innovative digital tools, virtual
laboratories, and artificial intelligence into the training of
future pharmacy and biotechnology professionals.

This article analyzes the key features of developing
such an educational manuscript, focusing on content
structuring, methodological approaches, the integration
of digital technologies, and the expected impact on
the professional competencies of higher education
students, particularly those majoring in «Pharmacy» and
«Biotechnology and Bioengineering.

AIM

To investigate the organizational, methodological,
and technological features of developing an educational
manuscript for the course «Oxidizing Agents in
Pharmacy: From Chemical Analysis to Clinical
Application» and to evaluate its potential benefits,
implementation  challenges, and impact on the
development of professional competencies, analytical
skills, clinical thinking, and readiness for pharmaceutical
and biotechnological practice.

MATERIALS AND METHODS

The educational manuscript was developed based
on a systematic analysis of scientific literature concerning
oxidizing agents, pharmaceutical analysis, and digital
pedagogy [1-5], ensuring alignment with the State
Pharmacopoeia of Ukraine (SPU) [6], a review of the
higher education standards for the Master’s degree in
Pharmacy [7] and Biotechnology and Bioengineering [8,
9], and expert consultations. A modular, competency-
oriented structure was designed, featuring five learning
outcomes aligned with the levels of Bloom’s Taxonomy.
The course workload is equivalent to 1 ECTS credit (30
hours), delivered in a hybrid format, targeting second-
and third-year undergraduate students majoring in
Pharmacy and Biotechnology and Bioengineering. Pilot
elements and digital tools were integrated into the course
architecture, with plans to collect feedback via surveys
and the Learning Management System (LMS). Data
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processing includes a descriptive analysis of content
alignment and assessment tools.

The core components of the developed curriculum
include: (1) the physicochemical properties and
molecular mechanisms of action of the main groups of
oxidizing agents; (2) the methodology of oxidimetric
analysis, focusing on permanganatometry, iodometry,
and cerimetry; (3) the pharmaceutical compatibility
of oxidizing agents and risk forecasting using digital
databases; and (4) the integration of virtual laboratories,
simulations, and generative artificial intelligence.

Instructional methods encompass interactive
lectures, the flipped classroom model, the case study
method, project-based learning, demonstrations, and
group discussions. Student assessment involves formative
evaluation tools (such as quizzes, exit slips, and virtual
laboratory exercises) and summative elements, consisting
of a theoretical exam (accounting for 30% of the total
grade) and a final capstone project (accounting for 70%).

RESULTS

The pedagogical manuscript is organized into the
following thematic modules:

1. Physicochemical Properties, Thermodynamics,
and Kinetics of Redox Reactions

This module covers the physicochemical properties
of oxidizing agents, alongside the thermodynamic and
kinetic principles of redox processes. Additionally,
it examines the molecular mechanisms underlying
the release of active oxygen, iodine, and chlorine in
pharmaceutical substances and finished preparations.

2. Oxidimetric  Analytical Methods for
Pharmaceutical Quality Control

This module focuses on oxidimetric techniques
used for the identification, purity testing, and quantitative
determination of hydrogen peroxide, potassium
permanganate, and iodine-containing  compounds
in accordance with the requirements of the State

Pharmacopoeia of Ukraine (SPU).

3. Pharmaceutical Compatibility of Oxidizing
Agents and Predictive Modeling of Incompatibilities

Within this framework, students evaluate how
oxidizing agents interact with active pharmaceutical
ingredients (APIs) and excipients, map out potential
degradation pathways, and utilize predictive modeling
tools to anticipate pharmaceutical incompatibilities.

4. Evaluation of the Effectiveness of Digital
Technologies in Pharmaceutical Education

This module examines the pedagogical value of digital
learning tools, virtual laboratories, simulations, learning
management systems, and collaborative platforms in
enhancing student engagement, competency development,
and learning outcomes in pharmaceutical education.
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Figure 1. Schematic structure of the course modules showing the interconnections between chemical analysis, digital simulation, and clinical/

pharmaceutical application.

Key Components of the Pedagogical Manuscript

1. Theoretical Foundations with Current
Scientific Evidence and References to the State
Pharmacopoeia of Ukraine (SPU)

The manuscript contains a structured theoretical
component dedicated to the physicochemical properties,
mechanisms of action, and pharmaceutical applications
of the major groups of oxidizing agents, including
peroxides, halogens, manganese compounds, and
related substances. Particular attention is paid to the
requirements of the State Pharmacopoeia of Ukraine
(SPU) regarding the standardization, quality control,
and quantitative determination of oxidizing substances.
The theoretical content is integrated with contemporary
scientific  literature, evidence-based data, digital
knowledge repositories, and international pharmacopoeial
approaches, ensuring both academic relevance and
professional orientation of the learning process.

2. Practical Protocols and Virtual Titration
Simulators

The practical component includes step-by-step
laboratory protocols for oxidimetric analysis, such as
permanganatometry, iodometry, and other analytical

KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026

methods, adapted for blended and digital learning
environments. To support the development of professional
competencies, students engage with interactive simulators,
video demonstrations, and virtual laboratories that enable
them to practice titration procedures, interpret analytical
results, and model typical laboratory scenarios in a safe
environment. These digital tools provide opportunities
for repeated practice, immediate feedback, and mastery of
analytical techniques essential for pharmaceutical quality
control.

3. Clinical and Pharmaceutical Case Studies with
Compatibility Analysis

The manuscript incorporates problem-based and
case-based learning activities focused on the application
of oxidizing agents in pharmaceutical practice. Students
analyze authentic and simulated clinical scenarios, evaluate
the stability of pharmaceutical formulations, investigate
pharmaceutical incompatibilities, and predict potential
risks associated with extemporaneous compounding and
drug preparation. Professional databases such as PubChem,
DrugBank, and other scientific resources, together with
chemical modeling software, are employed to support
evidence-based decision-making and the development of
critical professional judgment.
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4. Al-Supported Assignments and the Capstone
Project «Digital Oxidizing Agent Case Study»

The manuscript integrates generative artificial
intelligence technologies to support the creation
of educational content, visualizations, predictive
models of oxidizing-agent behavior, and simulations
of professional pharmaceutical scenarios. Students
complete individual and collaborative assignments
using tools such as ChatGPT, Claude, Gemini, and
other Al platforms. The culminating learning activity
is the capstone project, «Digital Oxidizing Agent Case
Study,» in which students develop a comprehensive
digital product. This project requires learners to analyze
a selected oxidizing agent, model its pharmaceutical
applications, evaluate its compatibility with excipients,
assess potential risks, and present findings through an

interactive case study, infographic, digital poster, or
other multimedia format.

5. Self-Assessment, Peer Assessment, and Reflective
Activities

The assessment system combines formative and
summative approaches and is grounded in the principles
of reflective learning. Students engage in self-assessment
of their achievements according to the levels of Bloom’s
Taxonomy (application, analysis, evaluation, and creation),
participate in peer review of case studies and projects, and
maintain reflective records documenting their professional
and digital development. The use of online surveys,
electronic rubrics, and digital feedback platforms promotes
self-regulated learning, critical thinking, reflective practice,
and academic responsibility while fostering continuous
improvement throughout the course.

Unveiling the Multifaceted Nature of the Pedagogical Manuscript

Pedagogical
Manuseript

L 3 3 Assessment & Reflection )

N
Theoretical Foundations '\

| Relevant scientific data and |
references to the SPU. o

Practical Protocols

| Protocols and simulators for
practical skills,

Clinical cases and analysis of
drug compatibility.

Al tasks and project "Digital
Oxidant Study”.

| Self-assessment, peer review,
and reflective tasks.

Figure 2. Unveiling the Multifaceted Nature of the Pedagogical Manuscript.

The course is delivered in a 30-hour hybrid format
that combines asynchronous online learning, synchronous
collaborative activities, and practice-oriented assignments.
This model provides flexibility while maintaining active
student engagement and continuous interaction with
instructors and peers.

134

The theoretical component is supported by video
lectures, multimedia learning materials, and short expert
presentations that introduce key concepts related to
oxidizing agents, pharmaceutical analysis, and clinical
applications. To facilitate knowledge organization and
conceptual understanding, students use interactive
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mind maps that visualize relationships among chemical
properties, analytical methods, mechanisms of action,
pharmaceutical compatibility, and the therapeutic use of
oxidizing agents.

To strengthen evidence-based learning and
information literacy, students work with professional
scientific databases, including PubChem and DrugBank,

where they retrieve molecular, pharmacological,
toxicological, and compatibility data. These resources
enable learners to analyze the physicochemical

characteristics of oxidizing substances and connect
laboratory findings with pharmaceutical and clinical
practice.

The digital learning process is coordinated through
the Moodle Learning Management System (LMS),
which serves as the central hub for course materials,
assignments, quizzes, assessments, discussion forums,
and progress monitoring. Moodle supports personalized
learning pathways and provides continuous formative
feedback throughout the course.

Collaborative learning activities are implemented
through digital platforms such as Padlet and Miro. These
tools facilitate group discussions, collaborative problem-
solving, brainstorming sessions, visual mapping of
pharmaceutical cases, and peer review of project work.
Students jointly develop analytical frameworks, evaluate
compatibility scenarios, and present their findings in
interactive digital formats.

A distinctive feature of the course is the integration
of generative artificial intelligence (AI) tools, including
ChatGPT, Gemini, and Claude. These technologies
are used to support content creation, generate visual
explanations and infographics, simulate professional
pharmaceutical scenarios, develop case studies, and
provide personalized learning assistance. Students
critically evaluate Al-generated outputs, compare them
with scientific evidence and pharmacopoeial standards,
and learn to apply Al responsibly in academic and
professional contexts.

Through the combination of digital resources,
collaborative platforms, virtual simulations, and Al-

assisted learning, the hybrid format promotes the
development of professional, analytical, digital,
and research competencies essential for modern

pharmaceutical practice.

DISCUSSION

The developed educational manuscript represents
a significant contribution to the reformation of higher
medical and pharmacy education, as it effectively
addresses existing systemic gaps in the training of modern
pharmacists. The core value of this material lies in
creating a comprehensive, integrated educational resource
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that successfully bridges the traditional divide between
fundamental chemical theory and its practical application
in analytical workflows and clinical practice. Rather than
studying dry chemical formulas and reactions in isolation,
students are offered an end-to-end approach where every
molecular concept is immediately projected onto real-
world therapeutic scenarios, bioavailability assessments,
and individualized patient needs.

The conceptual architecture of the proposed
curriculum is fully aligned with advanced global
standards. Emulating the personalized, practice-oriented
educational pathways that traditionally yield high
efficiency in modern medical residency and training, this
course departs from outdated, one-size-fits-all learning
models. Through the implementation of agile digital
platforms and adaptive tools, each student can progress
at their own pace, focusing more deeply on complex or
highly specialized areas of interest. Special emphasis is
placed on project-based learning and case-study problem-
solving in teams, which simulates the actual atmosphere
of pharmaceutical manufacturing or clinical consultations
where decisions must be made swiftly and collaboratively.

During the development and implementation of
this program, the authorial team faced several serious
methodological and logistical challenges. The first was the
need to strike an ideal balance between academic rigor —
the deep theoretical basis of bioorganic or analytical
chemistry — and the clarity, visibility, and accessibility
of this material for student comprehension. The second,
equally demanding task was ensuring safety during
practical training: working with aggressive, corrosive,
and toxic reagents always carries risks, creating a need
for high-tech virtual simulations that allow students
to practice and learn from mistakes in a safe digital
environment without risking their health. Finally, the
third challenge was the sheer dynamism of science itself —
amidst the rapid evolution of pharmacogenomics, the
emergence of biotechs, and the daily updates to clinical
protocols, it was critically important to maintain absolute
scientific accuracy and relevance while embedding
a flexible structure for rapid content updates.

Despite these difficulties, the synergy of classical
pedagogy and modern technology successfully overcame
these hurdles. The integration of structured mentorship,
where experienced faculty and practicing professionals
guide students at every stage, combined with peer-review
elements among the students themselves, created a healthy
and supportive educational ecosystem. Additionally,
Al-driven tools served as a powerful catalyst, utilized
for analyzing large datasets, predicting molecular
interactions, and optimizing routine analytical processes.
Ultimately, this comprehensive approach successfully
fostered advanced critical thinking, evidence-based
practice skills, a deep sense of professional responsibility
toward society, and a readiness for continuous
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innovation. These integrated competencies are absolutely
indispensable and key for competitive specialists aiming
to thrive in the high-tech landscape of contemporary
global pharmacy.

CONCLUSIONS

The educational manuscript developed for the highly
specialized course «Oxidizing Agents in Pharmacy:
From Chemical Analysis to Clinical Application»
represents a  pioneering pedagogical  instrument
designed to fundamentally transform the paradigm of
modern pharmaceutical education. Historically, higher
education in pharmacy has suffered from a distinct
compartmentalization, where fundamental chemical
disciplines and clinical practice are taught in isolation.
This manuscript systematically dismantles those
traditional silos by introducing a robust, interdisciplinary
framework that seamlessly bridges the gap between
laboratory-scale analytical chemistry and real-world
clinical pharmacy. By contextualizing the reactivity,
stability, and mechanisms of oxidizing agents — ranging
from classic disinfectants to complex redox-active
therapeutics — the curriculum ensures that abstract
molecular concepts are immediately tethered to tangible
pharmaceutical outcomes, quality control metrics, and
patient safety protocols.

At the core of this curriculum is an emphasis on
digital transformation and adaptive learning, shifting the
student’s role from a passive consumer of information
to an active investigator and innovator. The course
leverages cutting-edge simulation technologies and
virtual laboratory environments to safely replicate high-
stakes scenario analysis. This is particularly crucial when
dealing with potent oxidizing agents, where real-world
mishandling can lead to dangerous exothermic reactions,
chemical degradation, or hazardous laboratory conditions.
Furthermore, the integration of generative artificial
intelligence (Al) serves as a sophisticated cognitive
scaffold. Students utilize Al-driven tools not merely as
automated shortcuts, but as analytical partners to simulate
complex molecular interactions, optimize oxidimetric
titration parameters, and actively develop their own digital
educational products, thereby reinforcing their conceptual
mastery through peer-to-peer knowledge transfer.

This comprehensive approach deliberately prepares
future-ready professionals to navigate the multi-faceted
demands of the modern healthcare and industrial
landscapes. In the laboratory and manufacturing spheres,
the curriculum instills high-level proficiency in advanced
oxidimetric analysis techniques, which are foundational
for rigorous quality control, regulatory compliance,
and the rapidly growing sector of biotechnological
manufacturing. Simultaneously, from a clinical and
compounding perspective, students are equipped with
the advanced critical thinking skills required to predict
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and manage complex pharmaceutical incompatibilities,
prevent the accidental oxidation of sensitive active
pharmaceutical ingredients (APIs), and safely execute
extemporaneous compounding. By synthesizing rigorous
analytical chemistry with the agility of digital tools and
clinical foresight, this manuscript provides a scalable
blueprint for nurturing highly competent, adaptable, and
forward-thinking pharmacy professionals.

Perspectives for further research. Future research
and developmental efforts should focus on expanding
the integration of artificial intelligence components,
specifically through the implementation of adaptive
Al-driven tutors and predictive analytics to track student
progress in real time. Additionally, conducting broader
multi-center pilot testing across diverse student cohorts
is essential to gather robust empirical data, validate the
curriculum’s metrics, and evaluate its long-term impact
on clinical reasoning. Finally, continuous alignment with
international educational standards, global regulatory
requirements (such as EMA and FDA guidelines), and
rapid technological advancements is crucial to ensure that
pharmaceutical and biotechnological education remains
dynamically synchronized with the evolving demands of
the modern healthcare industry.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The development and implementation of this
pedagogical manuscript comply with the ethical principles
of the Declaration of Helsinki and the institutional
bioethical standards of the university. The use of digital
technologies, online learning environments, and artificial
intelligence tools is conducted in accordance with the
principles of academic integrity, chemical safety, and data
protection. Students are encouraged to critically evaluate
Al-generated content, appropriately acknowledge digital
resources, and adhere to ethical standards in scientific
communication and professional practice. All learning
activities involving virtual simulations, case studies, and
digital platforms are designed to ensure responsible use
of technology, respect for intellectual property, and the
protection of personal and educational data.

Study limitations. Several constraints should be
acknowledged regarding the scope of this work. First
and foremost, our analysis focuses predominantly on
the structural and conceptual framework of the newly
developed teaching manual, meaning that long-term
empirical metrics tracking actual student knowledge
retention or final exam performance over multiple
academic years are not yet available. Furthermore, the
implementation and initial validation of these course
parameters were conducted exclusively within a single
institution — Bogomolets National Medical University.
Consequently, caution should be exercised when
extrapolating these outcomes to diverse multi-center
educational settings. Finally, given the blistering pace at
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which generative Al tools and virtual simulation software
advance, specific prompt sequences and digital platforms
utilized during the 2025-2026 academic terms will
naturally require regular adjustments to remain aligned
with subsequent software updates.

Primary data and materials. The core curriculum
architectures, thematic outlines, module schedules,
and assessment rubrics established for the course are
documented extensively within the body text and figures
of this paper. The underlying digital learning materials,
course shells, and interactive configurations deployed
on the Moodle LMS platform represent intellectual and
programmatic outputs designed under the auspices of the
ERASMUS+ UkraineDigiTrans initiative. Because these
resources are integrated into institutional frameworks,
they cannot be made fully public, yet anonymized
components or specific syllabi templates can be obtained
from the corresponding author upon a reasonable request
for non-commercial educational use.

Declaration of AI use. The authors explicitly state
that generative artificial intelligence models (including
ChatGPT, Claude, and Gemini) were employed during
the final drafting stage of this paper solely as supportive
linguistic tools. This intervention was strictly confined

to smoothing the stylistic flow of the English phrasing,
correcting minor grammatical nuances, and ensuring
the prose meets international editorial benchmarks. The
entire conceptual foundation of the course, the design of
the pedagogical modules, the scientific arguments, and the
overarching conclusions were independent human efforts
generated by the co-authors. The human authorial team
retains complete responsibility for the veracity, originality,
and academic compliance of the final text.
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Pe3rome

OCOBNUBOCTI PO3POBKU MEQAIOrYHOrO MAHYCKPUNTY KYPCY «OKUCHWUKU B ®APMALII: BIA XIMIYHOIO
AHANI3Y [0 KNIHIYHOrO 3ACTOCYBAHHS» ANA MAMBYTHIX ®APMALIEBTIB TA BIOTEXHOMNOTIB Y MEXAX
MPOEKTY ERASMUS+ UKRAINEDIGITRANS

Onbra b. Tumollyk, Okcana B. Buroscbka, Manuna M. 3aiueBa, [imutpo B. 3onoTtos

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. /[lna BupimieHHs mnpo6ueMu JedinuTy maTepiasi, 1o iHTErpywTh XiMiuHY Teopito, K/IIHIYHY OPaKTHKY
Ta 4UQpPOBI IHCTPYMEHTH, Lie AOCIiJKEHHS BUBYA€E PO3POOKY MaHYCKpPUNTY AJs Kypcy «OKHCHUKM B dapmarii»
Ta MOro HOTeHIia] MOZ0 MiABUINEHHS KOMIETEHTHOCTEH CTYAEHTIB cleliajbHOCTeH dapMauii Ta GioTexHosoril
3a gonomoroxo LI Ta cuMynALiAHUX TEXHOJIOTIH.

Meta. /JlocniauTy opraHisaniiHi, MeTOmOJIOTiYHI Ta NUPOBI OCOGJUBOCTI PO3POOKH IHOTO HABYAJbHOTO
MaHYCKPHUITY Ta OLiHUTH HOro BIUIMB Ha GopMyBaHHSA NpodeciiHUX KOMIETEHTHOCTeH, aHaMITUYHUX HAaBHYOK
i KJIIHIYHOT'0 MUCJIEHHS.

Marepiasiu Ta MeTOAM. MaHYCKpPUNT pO3pO6JIEHO HAa OCHOBI CUCTEMAaTHYHOIO aHaslily HAyKoOBOi JiTepaTypu
(2020-2026 pp.), y3romkeHHs 3 BuMmoramu [epxaBHoi @apmakomnei Ykpainu (A®PY) Ta mnepemiaay YHUHHUX
HaBYQJIbHUX mporpaM 3 dapmanii. MoaysbHa, KOMIETEHTHICHO-OPiEHTOBAaHAa CTPYKTypa MICTUTh 5 YiTKHX
pe3y/bTaTiB HaBYaHHS, 110 BiAmoBizamoTh piBHAM TakcoHoMil Biyma. Kypc (o6csarom 1 kpegut €EKTC, 30 rogus,
ribpugHui dopMaT) po3paxoBaHUM Ha CTYAEHTIB 2-ro Ta 3-ro KypciB 6aKajaBpaTy/MaricTpaTypH, sKi HaB4alOTbCs
3a cneniasbHOCTAMU «®Papmalis, npomucioBa dapmauiss» Ta «biorexHosorii Ta 6ioiHxkeHepis». Ludposi
IHCTpyMeHTH OyJiM iHTerpoBaHi B apXiTeKTypy Kypcy, a 36ip 3BOpOTHOro 3B’I3Ky 3/iHCHIOBABCA 3a A0MNOMOIOI0
onuTyBaHb Ta LMS. O6po6ka JaHUX BKJIIOYAE AECKPUITUBHUN aHaJIi3 BiJOBIJHOCTI 3MicTy.

Pe3ynbraTu. Po3po6sieHHi MaHycKpunT iHTerpye ¢i3uWKo-xiMiyHi BJIaCTHBOCTI Ta MexaHi3MM [il OKHCHHKIB
(mepokcuy, rajoreHy, coJii MapraHijo), METOLU OKCUAUMETPUYHOTO aHa/i3y (MepMaHraHaTOMeTpisA, HojoMeTpis,
LepuMeTpis), aHai3 ¢papMaleBTUYHOI CyMiCHOCTI Ta KJIiHIYHI acnekTH. OCOGJUBUM aKIEHT 3p06JIeHO Ha IUPPOBUX
CUMYyJISLiAX 1 BipTyaZlbHUX J1abopaTopisix [Jis1 6€e3MeYHOro HaBYaHHS TUTPYBaHHIO, ITy4HOMY iHTesekTi (L) s
MPOTHOCTUYHOTO MO/e/IF0BaHHSI HeCyMiCHOCTeH i po3po6lii caMMMHU CTyAeHTaMH HaBYaJIbHUX NMPOAYKTIB, TAKUX AK
«ludposi keiicu 3 BuUBYeHHs okucHUKIB» (Digital Oxidizer Case Studies). ApxiTeKTypa KypCy OXOIJIIOE TEOPEeTHYHi
MonyJ, Kedc-MeToAau Ta (iHAIBHUM KaNCTOYH-NPOEKT (AKUH cTaHOBUTH 70% Bif mizcymkoBoi owinku). Juis
NiATPUMKH NPAKTHUKO-OPiEHTOBAHOrO0 HaBYaHHS BUKOPUCTOBYIOTbCA Taki miaatdopmu, sk Canva, Padlet, Moodle,
reHepaTuBHUH LI Ta cUMyASATOPU TUTPYBaHHS.

BucHOBKH. CydyacHUH HaBYaJbHUM MaHYCKpUNT ePeKTHBHO MOJepHi3ye ¢dapMaleBTUUHY OCBiTy, 3abe3nedyroyuu
IJIABHUU IepexiJ Bif 6a30Boro XiMiYHOro aHasidy A0 KJiHiYHOI Ta ¢dapManeBTUYHOI NPaKTUKH. [HTerpanis
ribpugHoro ¢opmary HaBYaHHs, CUMYJISILIMHUX TeXHOJIOTiH Ta mTy4Horo iHTesekty (LII) cmpuse po3BUTKY
KPUTHYHOTO MHCJIEHHS, NpodeciiHOi eTUKH, XiMiYHOI 6Ge3leKH, a TaKoXX TOTOBHOCTI A0 BHUKOHAaHHs 3aBJaHb
3 KOHTpPOJIIO SIKOCTi JIKiB Ta BHUIOTOBJIEHHSl €KCTeMIIOpaJbHUX JiKapcbKUx ¢GopM. PekoMeHJ0BaHO NOCTiHHe
B/IOCKOHAJIEHHS] HaBYa/JbHOI MPOrpaMM Ha OCHOBI JaHUX MpPO YCHIiIIHICTb CTYAEHTIB Ta 3 ypaxyBaHHSIM IOTOYHOTO
TEeXHOJIOTIYHOTO POrpecy.

Kawuoesi cn106a: HaB4aIbHUM MaHYCKpUIT; ¢papMalneBTHYHA 0CBiTa; 6i0TEXHOJIOTS; OKUCHUKH; OKCHAUMEeTPUYHUI
aHaJ1i3; nMdpoBa neaarorika; CMUMyJIALiiHI TEXHOJIOTIT; IITyYHUH iHTE/eKT; iHAMBiAyai30BaHe HaBYaHHS
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THE ROLE OF EMOTIONAL INTELLIGENCE IN PREPARING MEDICAL
PROFESSIONALS TO WORK WITH POST-TRAUMATIC STRESS DISORDER

Volodymyr S. Tytykalo, Tetiana V. Kolomiiets, Iryna A. Kostiuk, Lialia O. Grusha

Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Introduction. The growing burden of post-traumatic stress disorder (PTSD) in conflict-affected societies
has intensified demands on healthcare systems and placed new pressures on the professional preparation
of medical personnel. Among the competencies increasingly recognized as essential for effective trauma-
focused clinical work, emotional intelligence (EI) occupies a central yet systematically underutilized
position in contemporary medical education.

Aim. To examine the role of EI in the professional preparation of medical specialists for clinical work with
patients diagnosed with PTSD and to propose evidence-based recommendations for integrating El-focused
training into medical education curricula.

Materials and methods. A mixed-methods study involving 124 medical professionals from clinical
institutions and medical higher education establishments in Ukraine. EI was assessed using the Schutte
Self-Report Emotional Intelligence Test (SSEIT), professional readiness was measured with Professional
Readiness Scale (PRS-PTSD), burnout and compassion fatigue were evaluated using the ProQOL-5 scale.
Quantitative data were analyzed with IBM SPSS Statistics v.26.0; qualitative data underwent reflexive
thematic analysis. A subgroup of 42 participants completed a four-week EI development training program
with pre- and post-training assessment.

Results. Significant positive correlations were identified between total SSEIT scores and all three
PRS-PTSD subscales (p < 0.05). Clinicians with higher EI demonstrated greater cognitive, emotional,
and communicative readiness for PTSD care. Participants in the EI training program showed significant
improvements in SSEIT scores and PRS-PTSD subscales post-intervention. Qualitative analysis revealed
four major themes: emotional regulation under clinical pressure, barriers to empathic engagement,
professional identity and resilience, and perceived gaps in El-focused education.

Conclusions. El is a trainable and measurable professional competency directly linked to PTSD care
readiness. Systematic integration of EI development into undergraduate and postgraduate medical
curricula is strongly warranted. A multimodal, longitudinal approach combining reflective practice,
simulation, and trauma-informed communication training is recommended.

Keywords: emotional intelligence, post-traumatic stress disorder, medical education, trauma-
informed care, compassion fatigue, professional readiness, burnout

INTRODUCTION

) ) ) preparation.
Post-traumatic stress disorder (PTSD) is among

urgent demands on clinical training and professional

the most clinically demanding mental health conditions
in contemporary medical practice, affecting an
estimated 10-20% of individuals exposed to significant
psychological trauma [1]. In the context of armed
conflicts, mass casualty events, and widespread social
upheaval, the burden of PTSD on individuals and
healthcare systems has grown substantially, creating

140

Despite this growing prevalence, medical education
has historically prioritized biomedical knowledge and
procedural competencies over the relational and affective
skills that are essential for trauma care [2]. Effective work
with PTSD patients demands the capacity to establish
therapeutic trust, regulate one’s own emotional responses,
communicate empathically, and sustain professional
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resilience — capacities that collectively fall within the
domain of emotional intelligence (EI).

EI, defined as the ability to perceive, understand,
manage, and effectively use emotions in oneself and
others, was formally conceptualized by Salovey and
Mayer [3] and further developed by Goleman [4] and
Bar-On [5]. In medical settings, higher EI has been
consistently associated with improved patient-provider
communication, greater clinical empathy, and reduced
professional burnout [6, 7, 8]. Furthermore, EI has been
shown to serve as a protective factor against secondary
traumatic stress and compassion fatigue — occupational
hazards particularly prevalent among clinicians who work
with trauma survivors [9, 10].

Despite this evidence, few medical training programs
have systematically incorporated EI development into
trauma-focused curricula, and the empirical base linking
EI training to improved PTSD care competencies remains
limited. The present study addresses this gap by examining
the role of EI in preparing medical professionals to work
with PTSD patients and by proposing evidence-based
recommendations for integrating EI development into
medical education.

AlM

The aim of the study is to examine the role of EI
in the professional preparation of medical specialists for
clinical work with patients diagnosed with PTSD, and
to develop evidence-based recommendations for the
integration of El-focused training into medical education
curricula.

The specific objectives of the study are as follows:

1. To analyze the theoretical frameworks and
empirical evidence underpinning the relationship between
EI and trauma-informed clinical care.

2. To assess the current level of EI among medical
professionals working with PTSD patients.

3. To determine the correlation between EI
competencies and clinicians’ perceived readiness, empathic
capacity, and professional resilience in trauma-intensive
settings.

4. To evaluate the effectiveness of El-oriented
educational interventions in  improving clinical
preparedness for PTSD care.

5. To formulate practical recommendations for
incorporating EI development into the training programs
of medical professionals.

MATERIALS AND METHODS

The study employed a mixed-methods research design,
combining quantitative assessment with qualitative analysis

KniniyHa Ta npodinakruyna meaununa, Ne 5 (51) /2026

in order to provide a comprehensive understanding of the
relationship between EI and professional preparedness for
working with PTSD patients. The quantitative component
involved psychometric testing and statistical analysis, while
the qualitative component incorporated semi-structured
interviews and reflexive thematic content analysis of
participants’ reflective narratives.

The study sample consisted of 124 medical
professionals from clinical institutions and higher medical
education establishments in Ukraine. Participants included
practicing physicians, psychiatrists, psychotherapists,
emergency medicine specialists, and medical interns
completing clinical rotations in psychiatry or emergency
care. Inclusion criteria required direct professional or
educational experience with trauma-related patient
populations; individuals with fewer than six months of
relevant clinical exposure were excluded. The mean age
of participants was 31.4 years (SD = 7.2), with 58.1%
identifying as female and 41.9% as male. All participants
provided written informed consent prior to enrollment.

The level of EI was measured using the Schutte
Self-Report Emotional Intelligence Test (SSEIT) [11],
a validated 33-item instrument based on the Salovey-
Mayer model of EI. The SSEIT assesses four dimensions:
perception of emotion, management of own emotions,
management of others’ emotions, and utilization of
emotion. Items are rated on a five-point Likert scale (1 —
strongly disagree to 5 — strongly agree). The Ukrainian-
language adaptation demonstrated satisfactory internal
consistency (Cronbach’s o = 0.83).

Clinicians’ preparedness was evaluated by an
author-developed Professional Readiness Scale (PRS-
PTSD), that comprised 20 items across three subscales:
cognitive readiness (knowledge of PTSD symptomatology
and treatment), emotional readiness (capacity to manage
personal emotional responses during trauma-focused
work), and communicative readiness (ability to establish
therapeutic rapport). Content validity was verified through
expert review by five specialists in psychiatry and medical
education.

The Professional Quality of Life Scale
(ProQOL-5) [12] was administered to assess levels of
compassion satisfaction, burnout, and secondary traumatic
stress, allowing analysis of the protective function of EI
against occupational psychological hazards.

Semi-structured interviews were conducted with
a purposively selected subsample of 20 participants.
Interview questions explored participants’ subjective
experiences of working with PTSD patients, perceived
emotional challenges, coping strategies, and attitudes
toward EI training. Interviews were audio-recorded with
participants’ consent, transcribed verbatim, and subjected
to thematic analysis following the approach of Braun and
Clarke [13].
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Data collection was conducted between February
and September 2025. Quantitative instruments were
administered anonymously during scheduled professional
development sessions. Qualitative interviews, which
lasted 25-55 minutes, were conducted individually in
a private setting. A subgroup of 42 participants additionally
completed a four-week EI development training program
incorporating reflective practice, emotion regulation
exercises, trauma-informed communication skills, and case-
based group supervision. Pre- and post-training assessments
using the SSEIT and PRS-PTSD were conducted to
evaluate the intervention’s effectiveness.

Quantitative data were analyzed using IBM SPSS
Statistics, version 26.0. Descriptive statistics were calculated
for all continuous variables. Distribution normality was
assessed using the Shapiro—Wilk test. Pearson’s correlation
coefficients were computed to examine associations
between SSEIT subscale scores and PRS-PTSD subscale
scores. Group differences (by specialty, gender, and level
of clinical experience) were assessed using independent-
samples -tests and one-way ANOVA with post hoc Tukey
corrections. Pre- and post-training changes were evaluated
using paired-samples #-tests. Statistical significance was set
at p < 0.05. Qualitative data were analyzed using reflexive
thematic analysis by two independent researchers; intercoder
reliability was established through discussion and consensus.

A systematic literature search was conducted
across PubMed/MEDLINE, Scopus, Web of Science,
PsycINFO, and Google Scholar, supplemented by grey

El Subscale (SSEIT)

0.8 4 3 Perceiving Emotions
[ Using Emotions
0.7 I Understanding Emotions

B Managing Emotions

0.19

Pearson's r

Emotional
Readiness

Cognitive
Readiness

literature from WHO, APA, and SAMHSA. Keywords
included combinations of «emotional intelligence»,
«PTSD», «trauma-informed care», «medical educationy,
«compassion fatigue», and «burnouty» with Boolean
operators (AND/OR/NOT). The search covered January
2020 to December 2025, with seminal pre-2000 works
included regardless of publication date. Of 1,147 initial
records, 79 sources were retained for final analysis
following duplicate removal, title and abstract screening,
and full-text eligibility assessment.

RESULTS

The mean total SSEIT score across the full sample
was 127.3 (SD = 14.6), that has indicated a moderate-to-
high overall level of EI. Psychiatrists and psychotherapists
demonstrated the highest EI scores (M = 134.7,
SD = 12.1), while emergency medicine specialists scored
lowest (M = 121.4, SD = 15.8); this difference was
statistically significant (F(3, 120) = 4.87, p = 0.003).

Significant positive correlations were observed
between total SSEIT scores and all three PRS-PTSD
subscales: cognitive readiness (r = 0.54, p < 0.001),
emotional readiness (r = 0.67, p < 0.001), and
communicative readiness (r = 0.61, p < 0.001). The
strongest association was observed between the «managing
own emotions» EI subscale and emotional readiness
(r = 0.72, p < 0.001), underscoring the centrality of self-
regulation for trauma-focused clinical work (Fig. 1).

0.72

061

45

p = .05 threshold

Communicative
Readiness

PRS-PTSD Subscales

Figure 1. Pearson correlations between EI subscale (SSEIT) scores and professional readiness (PRS-PTSD) subscale scores. All correlations
were statistically significant (p < 0.05). The dashed line indicates the significance threshold.
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ProQOL-5 analysis revealed that participants
with SSEIT scores above the sample median reported
significantly higher compassion satisfaction (M = 39.4
vs. 33.1, t(122) = 4.23, p < 0.001) and significantly lower
secondary traumatic stress scores (M = 22.7 vs. 28.6,
t(122) = -3.91, p < 0.001). Burnout scores were also lower
in the high-EI group, though this difference approached but
did not reach statistical significance (p = 0.07).

SSEIT Total Score

(n=42)
145 1

140 1
p=<.001

135 1

1304

125 1

Mean SSEIT Score

120 1

115 A1

110~

Pre-training Post-Lraining

Paired t-test analysis of the training subgroup

(n = 42) demonstrated significant improvements
in total SSEIT scores following the four-week
intervention (pre-M = 124.8 vs. post-M = 131.6;

t(41) = -5.14, p < 0.001). All three PRS-PTSD
subscales improved significantly, with the largest gain
observed in communicative readiness (pre-M = 28.3 vs.
post-M = 32.9; t(41) = -4.88, p < 0.001) (Fig. 2).

PRS-PTSD Subscales

(n = 42)
40.0 7
B Pre-training
37.5 1 E Post-training
35.0
32.9
32,51

30.0 1

27.5 7

Mean PRS-PTSD Subscale Score

22,51

20.0 4

Emotional Communicative

Cognitive

Figure 2. Pre- and Post-Training Comparison of SSEIT Total Scores and PRS-PTSD Subscale Scores Following a Four-Week EI
Development Program (n = 42). Error bars indicate SD. All differences significant at p < 0.001.

Reflexive thematic analysis of interview transcripts
yielded four major themes: (1) emotional regulation under
clinical pressure — participants described self-monitoring
and distancing techniques as central coping strategies; (2)
barriers to empathic engagement — participants identified
both institutional time constraints and insufficient
supervision as major barriers; (3) professional identity and
resilience — EI was perceived as integral to sustainable
professional functioning; and (4) perceived gaps in EI-
focused education — the majority of participants reported
receiving no formal training in emotion regulation
or trauma-informed communication during their
undergraduate education.

DISCUSSION

The findings of the present study provide empirical
support for the conceptualization of EI as a dynamic,
trainable professional competency with measurable
implications for PTSD care readiness. The strong
correlations observed between EI subscale scores and all
three dimensions of professional readiness are consistent
with the broader literature demonstrating EI’s contribution
to patient communication, therapeutic alliance formation,
and ethical clinical decision-making [6, 14].
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The ability-based model of EI proposed by Mayer,
Salovey, and Caruso [15] organizes EI competencies
hierarchically — from basic emotion perception to
sophisticated reflective regulation. The present data
support this framework empirically: the strongest
predictor of overall PTSD care readiness was the
«managing one’s own emotions» subscale, suggesting
that the capacity for self-regulation is particularly
foundational in trauma-intensive clinical settings. This is
consistent with the findings of Nightingale et al. [6], who
demonstrated that clinicians with higher EI outperformed
their peers on assessments of empathic accuracy and
clinical reasoning wunder conditions of emotional
complexity (Fig. 3).

The finding that a structured four-week EI
training program produced significant improvements
in both EI scores and professional readiness aligns with
earlier intervention studies [16, 17], and challenges the
persistent assumption that emotional competencies are
innate rather than educable. The particularly strong
gains in communicative readiness following training

highlight the responsiveness of trauma-sensitive
communication skills to structured pedagogical
intervention.
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Figure 3. ProQOL-5 Outcomes by EI Level Group (High vs. Low EI; Median Split on SSEIT). High-EI group shows significantly greater
compassion satisfaction and lower secondary traumatic stress scores. Burnout difference was non-significant (p = 0.07).

CONCLUSIONS

The present study demonstrates that EI is
a measurable and trainable professional competency
with significant positive associations with PTSD care
readiness across cognitive, emotional, and communicative
dimensions. Clinicians with higher EI levels exhibit
greater professional resilience and are better protected
against compassion fatigue and secondary traumatic
stress. A four-week structured EI training program
produced statistically significant improvements in both EI
and professional readiness scores.

These findings underscore the necessity of
systematically integrating EI development into undergraduate
and postgraduate medical education curricula. The following
evidence-based recommendations are proposed:

1. Explicit embedding of EI competencies within
CanMEDS-aligned curriculum frameworks, with EI
treated as an assessable learning outcome.

2. Implementation of multimodal EI pedagogy,
including Balint group supervision, mindfulness-based
stress  reduction, simulation-based = communication
training, and narrative medicine.

3. Development of trauma-specific emotional
preparation modules that target clinicians in psychiatry,
emergency medicine, and rehabilitation.

4. Faculty EI mentorship training to model and
reinforce emotionally competent clinical practice.

5. Longitudinal EI assessment throughout medical
training using validated ability-based measures alongside
reflective portfolios.

Perspectives for further research. Future studies
should employ randomized controlled trial designs to
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establish causal evidence for the effectiveness of EI
training in improving PTSD care outcomes. Cross-cultural
comparative studies across conflict-affected and non-conflict
healthcare systems are warranted. Development of specialty-
specific EI assessment tools calibrated for trauma-intensive
clinical contexts represents a priority area. Longitudinal
designs tracking EI development and occupational outcomes
across medical careers are also needed.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The study was conducted in full accordance with the
ethical principles outlined in the Declaration of Helsinki
(World Medical Association, 2013) and complied with
national regulatory requirements governing research
involving human participants. All participants provided
written informed consent. Data were anonymized at
collection and stored securely with access restricted to the
research team.

Primary data and materials. Primary data were
collected from 124 medical professionals between February
and September 2025 using standardized questionnaires
(SSEIT, PRS-PTSD, and ProQOL-5), semi-structured
interviews, and pre- and post-training assessments in
a subgroup of 42 participants. Quantitative data were analyzed
using IBM SPSS Statistics version 26.0, while qualitative data
underwent reflexive thematic analysis. A systematic literature
search was conducted in PubMed/MEDLINE, Scopus, Web
of Science, PsycINFO, and Google Scholar, supplemented by
grey literature from WHO, APA, and SAMHSA.

Study limitations. The cross-sectional design of
the main survey precludes causal inference regarding the
direction of the El-readiness relationship. The training
subgroup was not randomized, limiting internal validity.
Self-report measures of EI remain vulnerable to social
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desirability bias. Additionally, the sample was drawn
exclusively from Ukrainian institutions, which may limit
generalizability to other healthcare contexts.
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Pe3rome

POJIb EMOLIAHOIO IHTENEKTY Y ®OPMYBAHHI FOTOBHOCTI MEANYHUX ®AXIBLIB 10 HAOAHHS [IONOMOI U1
MALIEHTAM I3 NMOCTTPABMATUYHUM CTPECOBUM PO3NALOM (MTCP)
Bonogumup C. Tutukano, TetaHna B. Konomieub, IpuHa A. KocTiok, llans O. Mpywa

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. 3pocTaHHS MOUIKMPEHOCTI MOCTTPaBMaTHYHOTO cTpecoBoro possaay ([ITCP) B ymoBax 36poHHUX KOHQJIIKTIB
Ta MacoBUX Ha/I3BUYAaMHUX CUTyallil CTaBUTb HOBi BUMOTH Ilepej, CUCTEMOI0 OXOPOHM 3/0POB’sl Ta MiJArOTOBKOIO
MegU4YHUX daxiBiiB. Cepesl KOMIIETEHTHOCTEH, HEOOXiJHUX /Jis1 eDeKTUBHOI KJIiHIYHOI PO6GOTH 3 MalieHTaMu, sKi
NepeXXuwIn TpaBMy, ocobsrBe Micue nocigae emouinauil iHtesnekt (EI) mompu #oro HeZocTaTHIO iHTerpaunino [0
Cy4aCHHUX MporpaM MeJU4HOI OCBITH.

Meta. Jocriautu posab El y mpodeciitHiii migroroBui MeguyHux ¢axiBuiB Ao KiaiHIYHOI po6OTH 3 maljieHTaMu i3
zAiarHo3oM IITCP Ta po3po6uUTH HayKOBO 0OI'PYHTOBaHI pekoMeHauii moao inTerpauii EI-opieHTOBaHOr0 HaBYaHHS
Jl0 HaBYaJIbHUX IPOrpaM MeAUYHOI OCBITH.

MarTepiasu Ta MeToAM. 3MillaHe [OCHiJKeHHA 3a y4dacTio 124 MeJWYHUX MNpaLiBHUKIB KJIHIYHUX YCTaHOB
i 3ak/iaziB BULOI MeAUYHOI OCBiTH YKpaiHU. [l oniHku piBHA El BukopucroByBaBcsa onuTyBaibHUK SSEIT, nisa
oninku roroBHOCTi Ao pob6otu 3 IITCP - aBTOopchbka mkasna mpodeciiiHoi rotoBHocTi (PRS-PTSD), mns oninkm
BUTOPaHHS Ta BTOPUHHOTO TpaBMaTHUYHOTO cTpecy - mKkasta ProQOL-5. KinbkicHi faHi 06po6Jisi/iucs 3a A0MOMOT00
IBM SPSS Statistics v.26.0; sikicHi gaHi aHasidyBasucs MeTOAOM pedieKCUBHOrO TEMAaTHYHOTo aHauisy. Iliarpyna
3 42 y4aCHUKIB poiLIIa YOTUPUTHXKHEBY NporpamMy po3BuTKy EL.

Pe3synbTaTu. BUAB/EHO CTAaTUCTUYHO 3Hayylli MO3UTHBHI Kopessuii Mk nokasuukamu SSEIT i BciMa Tpboma
cyomkanamu PRS-PTSD (p < 0,05). YyacHuku 3 BumuM piBHeM El geMoHcTpyBasn BHIMH piBeHb 3aJ0BOJIEHHS
BiZ po60TH Ta HIKYUN piBeHb BTOPMHHOTO TpaBMaTH4YHOro ctpecy. [licis HaB4asbHOI MporpaMu crocrepiraaocs
3HayHe NMOKpallleHHs noka3HuKkiB El Ta npodeciiiHoi roTOBHOCTI.

BucHoBKHU. El € Takolo, 1110 MiAJa€TbCS pO3BUTKY, i BUMiproBaHO NMpodeciiHO KOMIETEHTHICTIO, 6e3mocepeiHbO
MOB’I3aHOI0 3 TOTOBHIiCTIO A0 po6oTtu 3 IITCP. PekoMeHJ0BaHO cHUCTeMaTHW4HYy iHTerpauniro po3BUTKy EI no
HaBYQJIbHUX MporpaM MAOAUIJIOMHOI Ta MIiCAAAUIVIOMHOI MeAWYHOI OCBITH IJIAXOM MYJIbTHMOJAJIBHOTO,
M03/,0BXHBOI0 NIXOAY.

Knwouoei csnoea: eMoniiiHuil iHTe/JeKT, NOCTTPAaBMAaTUYHUI CTpecoBUil po3jaj, MeAUYHA OCBiTa, TPaBMO-
iHpopMoBaHa JonoMora, BTOpMHHUM TPpaBMaTU4HUM cTpec, npodeciiiHa rOTOBHICTh
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LIPOPROTEIN(A) AS A MODIFIER OF VASCULAR REMODELING
AND CARDIOVASCULAR RISK IN ARTERIAL HYPERTENSION:
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Abstract

Introduction. Elevated lipoprotein(a) has emerged as an important determinant of cardiovascular risk
because of its roles in atherosclerotic disease, vascular inflammation, endothelial dysfunction, arterial
stiffening, and vascular calcification. Increasing evidence suggests that the clinical significance of Lp(a)
extends beyond atherosclerosis, as higher concentrations have also been linked to vascular remodeling
and adverse cardiovascular outcomes in patients with arterial hypertension.

Aim. To evaluate the current scientific evidence on the role of lipoprotein(a) in vascular remodeling and
its effects on endothelial function, arterial stiffness, and cardiovascular risk among patients with arterial
hypertension.

Materials and methods. The MEDLINE database via PubMed was searched for articles published
between 2016 and 2026 using a predefined set of keywords. The search yielded 86 articles, which were
initially screened and assessed based on their titles and abstracts. After evaluating relevance, we selected
56 articles for detailed assessment. Finally, 31 articles were included in the review.

Results. Elevated Lp(a) concentrations are linked to multiple mechanisms that drive vascular remodeling and
cardiovascular injury. A substantial part of Lp(a)’s pathogenic activity is attributed to oxidized phospholipids,
which contribute to endothelial dysfunction, vascular inflammation, extracellular matrix remodeling, fibrosis,
and vascular calcification. Research indicates associations between elevated Lp(a) levels and increased pulse
pressure, reduced nocturnal blood pressure decline, arterial stiffness, vascular calcification, and hypertensive
target-organ damage. These findings suggest that elevated Lp(a) may influence the development of a less
favorable vascular profile in arterial hypertension and contribute to cardiovascular risk beyond that
explained by traditional lipid markers. The development of RNA-based therapeutic approaches, including
antisense oligonucleotides and small interfering RNA agents, has enabled substantial reductions in circulating
Lp(a) levels and may provide new opportunities for individualized cardiovascular risk management.
Conclusions. Elevated lipoprotein(a) levels should be regarded as an important genetically determined
factor in vascular remodeling and cardiovascular risk in patients with arterial hypertension. Increased
lipoprotein(a) concentrations contribute to endothelial dysfunction, vascular inflammation, arterial
stiffness, vascular fibrosis, and calcification through multiple mechanisms, predominantly mediated by
oxidized phospholipids.

Keywords: lipoprotein(a), arterial hypertension, vascular remodeling, cardiovascular genetics,
arterial stiffness, cardiovascular risk

INTRODUCTION stroke, chronic kidney disease, heart failure, and

premature cardiovascular death. Despite advances in

Arterial hypertension remains a leading cause antihypertensive therapy, a substantial proportion of

of cardiovascular morbidity and mortality worldwide hypertensive patients still have residual cardiovascular

and is strongly associated with ischemic heart disease, i<k even after reaching recommended blood pressure
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targets. This suggests that mechanisms beyond elevated
blood pressure itself contribute to vascular injury and
adverse cardiovascular outcomes [1, 24, 30].

Among genetically determined cardiovascular
risk factors, lipoprotein(a) (Lp(a)) has attracted growing
attention in recent years. Lp(a) is a lipoprotein particle
composed of a low-density lipoprotein (LDL)-like core
and apolipoprotein(a), which is structurally homologous
to plasminogen. Plasma Lp(a) levels are largely
determined by the LPA gene and remain relatively stable
throughout life. Elevated Lp(a) concentrations are now
recognized as an independent and causal risk factor for
atherosclerotic cardiovascular disease and calcific aortic
valve stenosis [2, 4, 10].

Recent evidence suggests that Lp(a) may contribute
not only to atherosclerosis but also to vascular remodeling
relevant to arterial hypertension. Experimental and
clinical studies indicate that Lp(a) promotes endothelial
dysfunction, oxidative stress, vascular inflammation,
arterial stiffness, and vascular calcification by transporting
oxidized phospholipids and activating pro-inflammatory
signaling pathways. These mechanisms may exacerbate
hypertensive vascular damage and contribute to a more
severe cardiovascular phenotype in hypertensive
patients [3, 15, 24].

Several studies have demonstrated associations
between elevated Lp(a) levels and increased pulse
pressure, abnormal nocturnal blood pressure profiles,
arterial stiffness, and target-organ damage in hypertensive
individuals. In particular, recent ambulatory blood
pressure monitoring studies have shown that hypertensive
patients with elevated Lp(a) have higher nocturnal systolic
blood pressure and impaired nocturnal blood pressure
dipping [5].

The clinical significance of Lp(a) has further
increased with the development of novel targeted
therapies, including antisense oligonucleotides and
small interfering RNA (siRNA)-based agents that can
substantially reduce circulating Lp(a) concentrations.
These therapeutic advances have stimulated interest in
identifying patient populations in whom elevated Lp(a)
may contribute to residual cardiovascular risk, including
individuals with arterial hypertension [6].

Currently, available data do not support Lp(a) as
a direct cause of arterial hypertension. However, the
prevailing scientific view increasingly regards Lp(a) as
a genetically determined modifier of vascular remodeling
and cardiovascular risk in hypertensive patients.
Understanding these mechanisms is especially important
given the rapid development of novel Lp(a)-lowering
therapies, including antisense oligonucleotides and
small interfering RNA agents, which may substantially
reduce cardiovascular risk in selected high-risk
populations [6, 18, 21].
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Elevated Lp(a) should be viewed not merely as an
abnormal lipid parameter but as an important contributor
to vascular remodeling and persistent cardiovascular risk.
Additional research is needed to clarify the relationships
among Lp(a), endothelial impairment, arterial stiffening,
and hypertension-related target-organ damage,
especially in individuals with genetically elevated Lp(a)
levels [7, 12, 25].

AIM

To evaluate the current scientific evidence on the
role of lipoprotein(a) in vascular remodeling and its
effects on endothelial function, arterial stiffness, and
cardiovascular risk in patients with arterial hypertension.

MATERIALS AND METHODS

A literature search was conducted using open-
access databases PubMed/MEDLINE and Google
Scholar. The review included original research articles,
systematic reviews, meta-analyses, and international
clinical guidelines published up to May 1, 2026,
using the following keywords: Lipoprotein(a); arterial
hypertension;  vascular remodeling; cardiovascular
genetics; arterial stiffness; cardiovascular risk. The search
was limited to publications in English and Ukrainian.
Low-quality studies were excluded based on generally
accepted criteria, including small sample sizes, isolated
clinical cases, and a lack of statistically validated results
compared with control or placebo groups. All authors
independently reviewed all selected publications, and data
were included after consensus was reached.

RESULTS

Lp(a) has become one of the most intensively
studied genetically determined cardiovascular risk
factors in modern cardiovascular medicine. Over the
past decade, numerous experimental, epidemiological,
and clinical studies have demonstrated that elevated
Lp(a) concentrations are associated not only with
accelerated atherosclerosis but also with endothelial
dysfunction, vascular inflammation, arterial stiffness,
vascular calcification, residual cardiovascular risk, and
hypertensive target-organ damage. Increasing evidence
indicates that Lp(a) may significantly contribute to
vascular remodeling in patients with arterial hypertension,
particularly in those with genetically elevated Lp(a)
concentrations and persistent residual cardiovascular risk
despite optimal therapy [1, 3]. Approximately 14-20%
of the population has an Lp(a) level greater than 50 mg/
dL. Lp(a) measurement is recommended at least once
during an individual’s lifetime as part of the initial
cardiovascular risk assessment. Elevated Lp(a) levels > 50
mg/dL (= 100 nmol/L) are considered an important
cardiovascular risk modifier and may support initiation
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or intensification of statin therapy in individuals with
intermediate cardiovascular risk [6].

Lp(a) is a complex lipoprotein particle composed
of a low-density lipoprotein (LDL)-like core covalently
linked to apolipoprotein(a), a highly polymorphic
glycoprotein structurally homologous to plasminogen.
The LPA gene predominantly regulates plasma Lp(a)
concentrations and remains relatively stable throughout
life. Unlike traditional lipid fractions such as LDL
cholesterol or triglycerides, Lp(a) levels are minimally
influenced by diet, physical activity, or lifestyle changes,
underscoring the major role of inherited cardiovascular
risk [6]. Contemporary studies suggest that more than
90% of interindividual variability in Lp(a) concentrations
is genetically determined, highlighting the importance of
genetic background in the development of cardiovascular
complications [2, 8, 29].

Several large epidemiological and Mendelian
randomization studies have confirmed that elevated Lp(a)
concentrations are independently associated with coronary
artery disease, ischemic stroke, peripheral arterial
disease, and calcific aortic valve stenosis [6, 7, 9, 14, 22].
Importantly, recent investigations increasingly suggest
that elevated Lp(a) may also influence vascular
remodeling and cardiovascular phenotype in hypertensive
individuals [8]. This concept is particularly relevant
because many hypertensive patients continue to
demonstrate substantial cardiovascular risk despite
adequate blood pressure control [8, 11, 16, 21].

One of the principal mechanisms underlying the
pathogenic effects of Lp(a) is its ability to transport
oxidized phospholipids (OxPL), which are recognized
as potent mediators of inflammation and vascular
injury. OxPL promote endothelial activation, oxidative
stress, macrophage recruitment, inflammatory cytokine
production, and vascular fibrosis [1, 5, 29]. OxPL-
associated inflammatory signaling may reduce nitric
oxide Dbioavailability, impair endothelium-dependent
vasodilation, and contribute to endothelial dysfunction,
which is considered one of the earliest stages of vascular
remodeling in arterial hypertension [13, 17, 26].

Endothelial dysfunction is a key pathophysiological
mechanism linking elevated Lp(a) to vascular remodeling
and hypertensive vascular injury. Experimental studies
have shown that OxPL-associated pathways stimulate
adhesion molecule expression, activate inflammatory
signaling cascades, and promote leukocyte recruitment
to the vascular wall [3, 11, 20]. These processes drive
chronic, low-grade vascular inflammation, progressive
structural changes in the vasculature, and increased
arterial stiffness [5, 23].

Recent investigations emphasized that elevated
Lp(a) should be viewed not merely as an abnormal
lipid parameter but as a multifunctional mediator of
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vascular injury. Lp(a) may amplify hypertensive vascular
damage through pro-inflammatory, pro-fibrotic, and pro-
calcific mechanisms, thereby contributing to residual
cardiovascular risk despite optimal blood pressure control.
The authors also emphasized the association of elevated
Lp(a) with endothelial dysfunction, arterial stiffening, and
progression of hypertensive target-organ damage [3, 5].

Plasma Lp(a) concentration is among the most
strongly genetically determined cardiovascular risk factors
identified to date. More than 90% of interindividual
variability in circulating Lp(a) levels is controlled by the
LPA gene on chromosome 6q26-27 [1, 3]. In contrast
to traditional lipid fractions, Lp(a) concentrations are
minimally influenced by dietary habits, physical activity,
or environmental factors, underscoring the dominant role
of inherited mechanisms in determining cardiovascular
risk associated with elevated Lp(a) [2, 9, 19].

The LPA gene encodes apolipoprotein(a), a highly
polymorphic  glycoprotein  structurally —homologous
to plasminogen [18]. The number of kringle IV type
2 (KIV-2) repeats in the LPA gene is one of the most
important genetic determinants of Lp(a) concentration.
Individuals with fewer KIV-2 repeats typically have
significantly higher circulating Lp(a) levels, whereas
larger apo(a) isoforms are generally associated with
lower plasma concentrations [2]. This inverse relationship
between apo(a) isoform size and Lp(a) concentration is
a distinctive feature of Lp(a) metabolism [27].

Several Mendelian randomization studies have
confirmed a causal association between genetically
elevated Lp(a) and increased  cardiovascular
risk [3, 13, 15, 17]. Because genetic variants associated
with elevated Lp(a) are randomly inherited at conception
and remain stable throughout life, these studies provide
strong evidence for a direct pathogenic role of Lp(a) in
the development of cardiovascular disease [2, 3, 13, 17].
Elevated genetically determined Lp(a) concentrations
were associated with increased incidence of coronary
artery disease, myocardial infarction, ischemic stroke,
peripheral arterial disease, and calcific aortic valve
stenosis [1, 3, 7, 15, 22].

Recent investigations also suggest that genetic
determinants of elevated Lp(a) may contribute to vascular
remodeling and arterial stiffness in patients with arterial
hypertension [1, 2, 4, 12, 16, 28]. Although elevated Lp(a)
is not considered a direct cause of hypertension, inherited
elevation of Lp(a) may amplify endothelial dysfunction,
oxidative stress, inflammatory activation, and vascular
calcification, thereby contributing to a more aggressive
hypertensive vascular phenotype [1, 5, 6, 14, 17, 25].

The pathogenicity of genetically elevated
Lp(a) is largely mediated by OxPL, which are
preferentially transported by apo(a)-containing particles.
OxPL trigger inflammatory signaling, endothelial
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activation, macrophage recruitment, and vascular
fibrosis [1, 5, 6, 17]. Consequently, individuals with
inherited high Lp(a) concentrations may experience
chronic vascular inflammation and accelerated vascular
remodeling throughout life [1, 3, 14, 21].

Several genome-wide association studies (GWAS)
have identified multiple LPA variants associated with
elevated cardiovascular risk [2, 3, 13, 15, 19, 29]. Some
of these variants are associated not only with higher
Lp(a) levels but also with a greater burden of vascular
calcification and aortic valve disease [1, 3, 8, 15]. These
findings further support the role of genetically determined
Lp(a) as an active mediator of vascular injury rather than
a passive cardiovascular biomarker [1, 3, 6, 21].

An important aspect of Lp(a) genetics is ethnic
variation in circulating concentrations. Population studies
have shown substantial differences in Lp(a) levels among
ethnic groups, with individuals of African ancestry
generally exhibiting higher Lp(a) concentrations than those
in Caucasian or Asian populations [3, 15, 21, 30]. These
differences are primarily genetically determined and may
partially contribute to variability in cardiovascular risk
profiles across populations [2, 3, 13, 21].

In recent years, attention has increasingly focused
on the association between genetically elevated Lp(a) and
residual cardiovascular risk despite optimal lipid-lowering
therapy. Several studies have shown that elevated Lp(a)
may account for persistent cardiovascular risk even in
patients who achieve target LDL cholesterol levels on
intensive statin therapy. These findings underscore the
importance of genetic assessment of cardiovascular risk
beyond conventional lipid parameters [3, 6, 15, 21, 24].

Advances in RNA-targeted therapies that modulate
LPA gene expression have substantially increased interest
in the genetics of Lp(a). Antisense oligonucleotides and
small interfering RNA (siRNA)-based therapies, including
pelacarsen and olpasiran, directly suppress hepatic apo(a)
synthesis and significantly reduce circulating Lp(a)
levels. Clinical studies have shown 80-90% reductions in
certain patient populations, offering new perspectives on
personalized cardiovascular prevention based on genetic
risk modification [6, 9, 21].

Contemporary evidence supports the concept that
genetically elevated Lp(a) is not only an inherited lipid
abnormality but also a complex mediator of vascular
remodeling, endothelial dysfunction, arterial stiffness,
vascular calcification, and residual cardiovascular
risk [1, 3, 6, 12, 14, 15, 21]. Further studies are needed to
clarify interactions among LPA genetic variants, vascular
remodeling pathways, and hypertensive target-organ
damage, particularly in patients with arterial hypertension
and high inherited cardiovascular risk [2, 11, 17, 19, 29].

Increasing evidence supports an association between
elevated Lp(a) concentrations and abnormal ambulatory
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blood pressure monitoring parameters. Vazquez-
Agra et al. (2024) demonstrated that hypertensive
individuals with elevated Lp(a) levels had significantly
higher nocturnal systolic blood pressure, increased
pulse pressure indices, and impaired nocturnal blood
pressure reduction [5]. These findings suggest a potential
interaction among elevated Lp(a), arterial stiffness,
endothelial dysfunction, and disturbed circadian blood
pressure regulation.

Pulse pressure and nocturnal blood pressure profile
are increasingly recognized as important markers of
vascular aging and arterial stiffness. Elevated pulse
pressure reflects reduced elasticity of large arteries and is
strongly associated with adverse cardiovascular outcomes.
Several studies have proposed that chronic inflammatory
activation mediated by OxPL pathways may accelerate
vascular aging and structural remodeling of large arteries.
Consequently, elevated Lp(a) may contribute to isolated
systolic hypertension and increased left ventricular
afterload in susceptible individuals [1, 5, 6, 16-18, 20, 28].

Arterial stiffness has become a major focus
of investigation in the context of elevated Lp(a). It
contributes not only to elevated systolic blood pressure
and increased pulse pressure but also to impaired coronary
perfusion, left ventricular hypertrophy, and progression of
hypertensive target-organ damage. Contemporary studies
indicate that chronic inflammatory and oxidative stress
pathways associated with elevated Lp(a) may promote
collagen deposition, extracellular matrix remodeling, and
vascular fibrosis [1, 5, 6, 16-18, 20, 28].

Another important mechanism linking elevated
Lp(a) to vascular remodeling is vascular calcification.
OxPL carried by Lp(a) stimulates osteogenic signaling
pathways in vascular smooth muscle cells, promoting
vascular fibrosis and calcification of the vascular wall.
These processes may partially explain the association
between elevated Lp(a), arterial stiffness, calcific vascular
disease, and increased cardiovascular risk in patients with
arterial hypertension [1, 5, 6, 8, 14, 17, 25].

The role of Lp(a) in vascular calcification is
particularly important because calcific changes in the
vascular wall significantly contribute to increased arterial
stiffness and reduced vascular compliance. Several
studies suggest that Lp(a)-associated OxPL stimulates
the expression of osteogenic transcription factors and
promotes the differentiation of vascular smooth muscle
cells toward an osteoblast-like phenotype. These
mechanisms may accelerate vascular aging and the
progression of calcific vascular disease in hypertensive
individuals [1, 5, 6, 8, 14, 17, 25, 28].

Recent studies also suggest that elevated Lp(a)
contributes to hypertensive target-organ damage
independently of traditional lipid abnormalities. In
high-risk hypertensive populations, increased Lp(a)
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concentrations were associated with arterial wall
thickening, endothelial dysfunction, microvascular
impairment, and higher rates of cardiovascular
events. These findings support the concept that

Lp(a) acts as a modifier of the hypertensive vascular

phenotype rather than a direct cause of arterial
hypertension [1, 3, 5, 11, 14, 17, 21, 28].

Microvascular  dysfunction may be another
important mechanism linking elevated Lp(a) to
hypertensive cardiovascular complications. Chronic
endothelial activation and inflammatory signaling

associated with elevated Lp(a) may impair microvascular
perfusion, leading to tissue ischemia, fibrosis, and
progression of organ damage. These changes may
affect multiple organs, including the heart, kidneys, and
brain [1, 5, 6, 11, 14, 17, 21].

The link between elevated Lp(a) and coronary
microvascular dysfunction has drawn increasing scientific
attention. Several studies suggest that OxPL-mediated
endothelial injury and inflammation may impair coronary
flow reserve and contribute to myocardial ischemia,
independent of obstructive coronary artery disease.
In hypertensive individuals, these mechanisms may
exacerbate myocardial remodeling and increase the risk of
heart failure [1, 5, 6, 14, 17, 18, 20, 21].

In addition to vascular inflammation and endothelial
dysfunction, Lp(a) exhibits prothrombotic properties due
to the structural homology between apolipoprotein(a) and
plasminogen. This similarity may impair fibrinolysis and
contribute to thrombogenic potential within the vascular
wall. Consequently, elevated Lp(a) concentrations
may simultaneously promote atherosclerosis, vascular
inflammation, endothelial dysfunction, and thrombotic
complications. The prothrombotic properties of Lp(a) may
be particularly relevant in hypertensive patients because
hypertension itself contributes to endothelial injury and
activation of coagulation pathways. The coexistence of
elevated Lp(a) and arterial hypertension may therefore
create a highly proatherogenic and prothrombotic
vascular  environment, increasing  cardiovascular
risk [1, 3, 5, 6, 14, 18, 21, 22].

Recent investigations have underscored the
importance of measuring Lp(a) for cardiovascular risk
stratification. The FEuropean Atherosclerosis Society
consensus statement recommended at least one lifetime
assessment of Lp(a), particularly in individuals with
premature cardiovascular disease, a family history of
cardiovascular events, calcific aortic valve disease,
or unexplained residual cardiovascular risk. Elevated
Lp(a) may identify hypertensive patients at particularly
high cardiovascular risk, despite otherwise acceptable
lipid profiles. Several studies have shown that elevated
Lp(a) levels may identify individuals with increased
residual cardiovascular risk, even during intensive statin
therapy. This concept is clinically important because
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many hypertensive patients continue to experience
cardiovascular events despite achieving target LDL
cholesterol levels. Elevated Lp(a) may therefore
be an important explanation for persistent residual
cardiovascular risk [1, 3, 6, 15, 21, 24, 26, 27].

The clinical significance of elevated Lp(a)
is particularly relevant for patients with resistant
hypertension, premature atherosclerosis, or

calcific aortic valve disease. In these populations,
elevated Lp(a) may indicate heightened vascular
susceptibility to inflammation, fibrosis, calcification,
and endothelial dysfunction. Consequently,
assessing Lp(a) may improve cardiovascular risk
stratification and support more personalized prevention
strategies [1, 3, 5, 8, 14, 21, 25, 27].

Genetically elevated Lp(a) may also contribute to
interindividual variability in hypertensive cardiovascular
phenotypes. Several Mendelian randomization studies
suggest that inherited elevation of Lp(a) is associated with
increased cardiovascular risk, independent of conventional
lipid parameters. These observations underscore the
importance of genetic mechanisms in vascular remodeling
and cardiovascular complications. The emergence of
RNA-targeted therapies has substantially increased
clinical interest in Lp(a). Antisense oligonucleotides
and small interfering RNA (siRNA)-based therapies,
including pelacarsen, olpasiran, zerlasiran, and other
emerging agents, have demonstrated marked reductions
in circulating Lp(a) concentrations in recent clinical
trials [2, 3, 6, 9, 13, 15, 19, 21, 24, 30].

Pelacarsen, an antisense oligonucleotide that targets
apolipoprotein(a) synthesis, demonstrated significant
reductions in circulating Lp(a) levels in phase II clinical
studies. Similarly, olpasiran and other siRNA-based
therapies achieved 80-90% reductions in some clinical
trials. These findings suggest that highly -effective,
targeted Lp(a)-lowering therapy may soon be available
for cardiovascular prevention. The development of RNA-
targeted therapies has transformed the view of Lp(a)
from a passive cardiovascular biomarker to a potentially
modifiable therapeutic target. Contemporary studies
suggest that targeted reduction of Lp(a) may influence
vascular inflammation, endothelial dysfunction, arterial
stiffness, and the progression of vascular remodeling.
These approaches may be particularly important
for hypertensive patients with genetically elevated
Lp(a) levels and persistent residual cardiovascular
risk [6, 9, 21, 24, 30].

Recent investigations also emphasized the link
between elevated Lp(a) and calcific aortic valve disease.
Elevated Lp(a) concentrations were strongly associated
with the progression of calcific aortic stenosis and with
increased need for valve replacement. Because arterial
hypertension itself contributes to vascular and valvular
remodeling, the coexistence of elevated Lp(a) and
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hypertension may accelerate the progression of calcific
cardiovascular disease [1, 3, 8, 14, 21, 25].

The association between elevated Lp(a) and aortic
valve calcification may further support the concept
that Lp(a)-associated OxPL promote osteogenic and
inflammatory  pathways in cardiovascular tissues.
These mechanisms may also contribute to arterial
calcification and increased vascular stiffness observed
in hypertensive populations. Several contemporary
reviews emphasize that elevated Lp(a) contributes
to residual inflammatory risk even among patients
receiving intensive lipid-lowering therapy. Persistent
inflammatory activation may be an important mechanism
linking elevated Lp(a) levels to vascular remodeling
and the progression of hypertensive target-organ
damage [1, 3, 5, 6, 8, 14, 21, 25].

Another important aspect concerns the relationship
between elevated Lp(a) and chronic kidney disease.
Hypertensive patients with chronic kidney disease often
have increased cardiovascular risk and accelerated
vascular remodeling. Some studies suggest that elevated
Lp(a) concentrations may further exacerbate endothelial
dysfunction and wvascular inflammation in these
patients [1, 5, 11, 14, 17, 21, 26].

The interplay among elevated Lp(a), oxidative
stress, and inflammatory signaling may also influence
myocardial remodeling. Several studies have proposed
that chronic vascular inflammation and endothelial
dysfunction may contribute to myocardial fibrosis,
impaired ventricular relaxation, and progression of heart
failure. In hypertensive individuals, these mechanisms
may amplify pressure overload-related myocardial
remodeling [1, 5, 6, 14, 17, 18, 20, 21].

Recent evidence increasingly supports the concept
that elevated Lp(a) contributes to a more aggressive
cardiovascular phenotype in hypertensive patients.
Elevated Lp(a) concentrations may be associated with
increased arterial stiffness, vascular calcification,
endothelial dysfunction, microvascular impairment,
inflammation, fibrosis, and thrombogenicity. Despite
substantial scientific progress, several aspects of
the relationship between elevated Lp(a) and arterial
hypertension remain incompletely understood. Available
evidence does not support Lp(a) as a direct cause of
hypertension. However, elevated Lp(a) should be
considered an important modifier of vascular remodeling

and residual cardiovascular risk in hypertensive
individuals [1, 3, 5, 6, 11, 14, 17, 18, 21, 25, 28].
Further prospective investigations are needed

to clarify the interactions among genetically elevated
Lp(a), endothelial dysfunction, arterial stiffness, vascular
calcification, inflammatory activation, and hypertensive
target-organ damage. Additional studies are needed to
determine whether targeted Lp(a)-lowering therapies
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may improve cardiovascular outcomes, particularly in
hypertensive populations [1, 3, 5, 6, 9, 14, 21, 24, 30].

Contemporary evidence increasingly supports
the concept that elevated Lp(a) contributes to vascular
remodeling and an adverse cardiovascular phenotype
in arterial hypertension through complex interactions
involving oxidative stress, inflammation, endothelial
dysfunction, fibrosis, calcification, and thrombogenicity.
Improved understanding of these mechanisms may
contribute to more accurate cardiovascular risk
stratification and the development of personalized
therapeutic approaches for hypertensive patients with
genetically elevated Lp(a).

DISCUSSION

Elevated Lp(a) is increasingly recognized as one of
the most important genetically determined cardiovascular
risk factors, contributing to vascular remodeling and
residual cardiovascular risk in patients with arterial
hypertension [1, 3, 6, 12, 13, 15, 21, 24]. Although Lp(a)
is traditionally associated with accelerated atherosclerosis
and calcific cardiovascular disease, recent evidence
suggests that its biological effects extend far beyond
the classical accumulation of lipids in the vascular
wall. Elevated Lp(a) concentrations are associated with
endothelial dysfunction, oxidative stress, inflammatory
activation, arterial stiffness, fibrosis, vascular calcification,
myocardial remodeling, and hypertensive target-organ
damage [1, 5, 6, 14, 17].

One of the most important aspects of Lp(a)-
associated cardiovascular risk is its strong genetic
basis. The LPA gene largely controls plasma Lp(a)
concentrations and remains relatively stable throughout
life [2, 3, 15]. Contemporary genetic studies have
demonstrated that variability within the LPA gene
extends beyond the kringle IV repeat polymorphism
and significantly influences circulating Lp(a) levels,
cardiovascular phenotype, and susceptibility to vascular
remodeling [2, 19, 29]. Mendelian randomization studies
have confirmed that inherited elevation of Lp(a) is
causally associated with increased cardiovascular risk,
independent of traditional lipid parameters [3, 15, 21].

Several epidemiological and observational studies
have demonstrated associations between elevated Lp(a)
concentrations and arterial hypertension [4, 10, 11, 12].
Data from the Multi-Ethnic Study of Atherosclerosis
(MESA) revealed a significant association between
elevated Lp(a) and hypertension in primary cardiovascular
prevention populations [4]. Similarly, increased Lp(a)
levels were observed in patients with newly diagnosed
hypertension, and higher concentrations were associated
with greater severity of hypertension [10]. Recent
evidence has also demonstrated associations between
elevated Lp(a) and hypertension-mediated organ damage,
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suggesting that Lp(a) may contribute to an adverse
hypertensive phenotype [11, 31].

The pathogenicity of Lp(a) is closely linked to
oxidized phospholipids (OxPL), which are carried by
apo(a)-containing particles and trigger inflammatory
activation, oxidative stress, endothelial dysfunction,
macrophage recruitment, fibrosis, and vascular
calcification [1, 6, 17]. Endothelial dysfunction is a key
mechanism linking elevated Lp(a) to vascular remodeling
and the progression of arterial hypertension [17]. Chronic
inflammatory activation driven by OxPL reduces nitric
oxide bioavailability, increases vascular stiffness, and
promotes progressive vascular injury [1, 5, 17].

Several studies have emphasized the relationship
between elevated Lp(a) and arterial stiffness, a major
determinant of adverse cardiovascular prognosis in
hypertensive individuals [5, 16, 28]. Elevated plasma
Lp(a) concentrations were independently associated with
arterial stiffening in patients with hypertension [28].
Increased arterial stiffness contributes to elevated
systolic blood pressure, increased pulse pressure,
vascular aging, impaired coronary perfusion, and left
ventricular overload [16, 28]. Recent investigations have
also demonstrated associations between elevated Lp(a),
abnormal nocturnal blood pressure patterns, and impaired
nocturnal blood pressure reduction [5].

Another important mechanism linking elevated
Lp(a) to cardiovascular injury involves vascular and
valvular calcification [1, 6, 14, 31]. OxPL stimulates
osteogenic signaling pathways in vascular smooth
muscle cells and promotes calcification of the vascular
wall [1, 6]. These mechanisms may partially explain the
association between elevated Lp(a), vascular stiffness,
calcific vascular disease, and increased cardiovascular
risk in hypertensive patients. Furthermore, elevated Lp(a)
concentrations were associated with dilatation of multiple
aortic segments in individuals with arterial hypertension,
suggesting an additional role in vascular wall remodeling
and aortopathy [25].

Recent investigations also demonstrated
important associations between elevated Lp(a) and
cardiac remodeling [8, 18, 20, 23]. Elevated Lp(a)
concentrations were associated with left ventricular
systolic dysfunction in hypertensive patients without
coronary artery disease [18]. Large cross-sectional studies
also reported significant associations between elevated
Lp(a) and left ventricular hypertrophy, as assessed by
electrocardiography [20, 23]. Moreover, recent data from
the Multi-Ethnic Study of Atherosclerosis demonstrated
associations between elevated Lp(a) and cardiac
remodeling across racial and ethnic groups [8]. These
findings suggest that Lp(a) may contribute not only to
vascular remodeling but also to structural alterations in the
myocardium and an adverse cardiac phenotype.
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The relationship between elevated Lp(a) and
panvascular disease has also attracted increasing scientific
attention [7, 14]. Elevated Lp(a) concentrations have been
associated with peripheral arterial disease, cerebrovascular
disease, coronary artery disease, and generalized vascular
remodeling [7, 14]. Large population studies have
also confirmed associations between elevated Lp(a)
and increased incidence of myocardial infarction and
stroke [22]. These observations support the concept that
Lp(a) should be considered a systemic cardiovascular risk
factor affecting multiple vascular territories.

Residual cardiovascular risk remains a major
challenge in modern cardiovascular medicine. Several
studies have demonstrated that elevated Lp(a) may
explain persistent cardiovascular risk despite intensive
lipid-lowering therapy and attainment of target LDL
cholesterol levels [3, 6, 21]. This observation is
particularly relevant in hypertensive individuals who
continue to show increased cardiovascular morbidity
despite adequate blood pressure control. Elevated
Lp(a) may therefore be an important marker of residual
inflammatory and vascular risk [1, 6, 21].

An important additional aspect is the frequent
underdiagnosis of elevated Lp(a) in routine clinical
practice [26, 27]. Several studies have shown that
elevated Lp(a) levels often go undetected even in
high-risk cardiovascular populations [26]. Clinical
and epidemiological analyses have also emphasized
the importance of broader implementation of Lp(a)
screening for cardiovascular risk stratification [27].
Contemporary recommendations support at least one
lifetime measurement of Lp(a), particularly in patients
with premature cardiovascular disease, a family history
of cardiovascular events, calcific vascular pathology,
resistant  hypertension, or unexplained residual
cardiovascular risk [3].

Recent advances in molecular and RNA-targeted
therapies have substantially increased interest in Lp(a)
as a therapeutic target [6, 9]. Small interfering RNA
(siRNA) therapies and antisense oligonucleotides have
demonstrated marked reductions in circulating Lp(a)
concentrations and have opened new perspectives for
personalized cardiovascular prevention [6, 9]. These
therapies may be particularly important for patients with
genetically elevated Lp(a), arterial stiffness, vascular
calcification, and progressive hypertensive organ damage.

Despite substantial progress in understanding the
role of Lp(a) in vascular remodeling and cardiovascular
disease, several  aspects remain  incompletely
understood [12, 13, 24]. Current evidence does not
support elevated Lp(a) as a direct cause of arterial
hypertension. However, elevated Lp(a) should be
considered an important modifier of vascular remodeling,
endothelial dysfunction, arterial stiffness, calcification,
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thrombogenicity, and residual cardiovascular risk in
hypertensive individuals [1, 3, 6, 12, 21].

Contemporary evidence increasingly supports
the concept that elevated Lp(a) contributes to adverse
vascular and cardiac remodeling through complex
interactions involving oxidative stress, inflammation,
endothelial dysfunction, fibrosis, calcification,
thrombogenicity, and genetic susceptibility [1, 11, 30].
Improved understanding of these mechanisms may enable
more accurate cardiovascular risk stratification and the
development of personalized therapeutic approaches
for patients with arterial hypertension and genetically
elevated Lp(a).

CONCLUSIONS

This review demonstrates that elevated Lp(a)
plays an important role in vascular remodeling and
residual cardiovascular risk among patients with
arterial hypertension. Increased Lp(a) concentrations
are associated with endothelial dysfunction, arterial
stiffness, vascular inflammation, vascular calcification,
and hypertension-mediated organ damage. Plasma Lp(a)
levels are predominantly regulated by the LPA gene,
underscoring the importance of genetic predisposition
in cardiovascular risk and vascular remodeling.
Contemporary evidence suggests that assessing Lp(a) may
improve cardiovascular risk stratification in hypertensive
individuals, while emerging RNA-targeted therapies offer
promising approaches to personalized cardiovascular
prevention for patients with genetically elevated Lp(a).

Perspectives for further research. Future research
should clarify the role of elevated Lp(a) in vascular
remodeling, endothelial dysfunction, arterial stiffness,
and hypertension-mediated organ damage. Additional
studies should examine the relationships among LPA
genetic variants, circulating Lp(a) concentrations, and
individual cardiovascular phenotypes in patients with
arterial hypertension. Future research is also needed to
evaluate the long-term clinical effects of RNA-targeted
Lp(a)-lowering therapies on vascular remodeling, arterial
stiffness, and cardiovascular outcomes in hypertensive
populations.
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Pe3rome

NINOMPOTEIH(A) AK MOAWU®IKATOP CYIUHHOr O PEMOAIENIOBAHHSA TA CEPLIEBO-CYIUHHOI O PU3NKY
MPU APTEPIANBHIU TINEPTEH3II: OrNAQ NITEPATYPU
TetaHa M. ConomeHuyk', Pyctam K. Xypaes', Bacunb B. Mpoubko'? KatepuHa C. lenb'?, Biktopis P. Hukonsk'

'[lepxaBHe HekoMepLiiiHe TOBApUCTBO «JIbBIBCLKMIA HALiOHANBHWIA MEAUYHIIA YHIBEPCUTET iMeHi JaHuna FanuLbkoroy,
M. JIbBiB, YkpaiHa
2KomyHanbHe HekomepLiiHe nignpuemcTBo «1 TepuTopianbHe MeanyHe o6’eaHaHHs M. JlbBoBa», M. JIbBiB, YkpaiHa

Beryn. JlinonpoTeiH(a) cborofHi po3misAanTb IK HAUBAXKJIUBIIIUNA FeHETUYHO JeTepMiHOBaHUN (aKTOp CepleBo-
CyZAUHHOTO pPHU3UKYy, NOB’s3aHUN i3 NPUCKOpPEHUM DO3BUTKOM aTepOoCK/epo3y, eHAOTeJiaJbHOI0 AUCHYHKIIELD,
CyZAUHHUM 3alaJIeHHSM, HiIBULIEHHSIM apTepiajJbHOI }KOPCTKOCTI Ta KaJbLU(iKyIOUUM ypakeHHSIM cyauH. HaykoBi
JlaHi OCTaHHIX POKiB CBiAYaTh MO Te, 1[0 MiABUINEeHUH piBeHb Lp(a) acouiroeThcs He nLIe 3 aTEPOCKIEPOTHYHUMH
CepueBO-CyANHHUMHY 3aXBOPIOBAaHHSIMM, a W i3 ©polecaMd CyJUHHOTO pPEMOJEJIOBaHHA Ta 36epexeHHSIM
MiJIBUIIEHOT0 CepLieBO-CYyAMHHOI0 PU3KKY IIpY apTepia/bHiN rinepTeHsii.

MeTa. [IpoaHanisyBaTH cydyacHi HaykoBi myGJikanii Ta BU3HAYUTH poJb JinonpoTeiHy(a) y CyAuHHOMY
peMoJeoBaHHi, eHAoTeianbHIA AuchyHKIiL, pUrigHocTi apTepiil, apTepiajibHill )KOPCTKOCTI Ta OLiHLI cepleBo-
CYJJMHHOT'O PU3UKY B MaLi€EHTIB i3 MiABUIIEHUM apTepiaJbHUM TUCKOM Ta apTepia/IbHOIO TinepTeHsi€elo.

Marepianu Ta Metogu. Mu 3xificHuiaun nouyk crated y MEDLINE, ony6uiikoBanux y nepiog 2016-2026 pokiB, 3a
JIOIIOMOT 00 KOMbiHauii 3a3aseriip BU3Ha4YeHUX KJII0YOBHUX CJIiB. Y pe3ysbTaTi nouryky 6y/1o BUsiBJeHO 86 HAyKOBUX
nyo6JliKaLii, AKi NepBUHHO OL[iHIOBA/IKCS 3a Ha3BaMU Ta aHoTalisgMu. [licja aHami3y pesieBaHTHOCTI /1S leTaJIbHOTO
omnpalloBaHHS O6yJ10 BiZliopaHo 56 cTatel. /o ¢piHanbHOrO OrIsAAy BKJIOYEHO 31 ny6Jikarlito.

PesyabTraTu. [ligBuineHi koHueHTpalil Lp(a) acoLiroioTbcs He JiMile 3i 3pOCTaHHSIM CepLEeBO-CYAUHHOTO PU3UKY, a 1
3 HU3KOI0 MeXaHi3MiB, 3a/y4eHuX A0 NMpOLECiB CyAUHHOTO peMojentoBaHHA. OJHUM i3 K/II0UOBHUX NaTOreHETHUYHUX
MexaHi3MiB € i okncHeHux ¢ocdouinigis, mo TpaHcHopTyOThCA Lp(a) Ta CHIPUYMHSIOTH OKCUZAATUBHUH CTpEC,
aKTHBallil0 3anajeHHsl, eHJoTeNianbHy AUcOYHKLi, cyAuHHUNA $i6po3 i kanpuudikanit. CydacHi mocmigKeHHs
TAaKOXX MPOJEMOHCTPYBaJU 3B’SI30K MiJiBUIIEHOro piBHA Lp(a) 3i 36i/blIeHHSIM MyJbCOBOTO THUCKY, MOPYIIEHHIM
HIYHOT'O 3HM)KEHHS apTepiaJbHOrO THCKY, apTepiaJlbHOI »KOPCTKICTIO, CyAUHHOI0 Ka/lbludiKalli€elo Ta ypaKeHHAM
opraHiB-MillleHeH NpHU apTepiajbHid rinepreHsii. TakMM YWHOM, MiABUINEHHN piBeHb Lp(a) Moxe cnpusTH
$OpMyBaHHIO HECTIPUATIMBOIO CYAUHHOTO GEeHOTUIY NpHU apTepiaibHil rinepTeHsil Ta NOCU/IIOBATH 3aJIMIIKOBHH
CepueBO-CyANHHUN PU3UK He3aJlIeXXHO BiJ TpaguIidHUX JinigHUX noka3HUKiB. OctaHHI focarHeHHd y cdepi PHK-
TapreTHoi Tepamii, BK/II0Yal0UX aHTHUCEHCOBi OJITOHYK/JEOTHAM Ta NpenapaTHd Ha OCHOBI MaluX iHTepdepyrdux
PHK, mpogeMoHcTpyBasii 3HauHe 3HW)XKEHHS KoHLeHTpauii Lp(a) y kpoBi Ta BifKpuJHd HOBi NepCcrneKTHUBHU
MepCcoHaJi30BaHOI cepLeBO-CYAMHHOI NPOPiTaKTUKHU.

BucHoBku. IlifBuienuii piBenb Lp(a) ciig po3misgaTu He Jjuile sIK MOpPYLIEHHs JimiJHOTO 00MiHy, ane i sk
BXK/IMBUH FeHETUYHO JeTepMiHOBaHMH MOAHUGIKAaTOP CYyZAUHHOTO PEMOJEe/NI0BAaHHSA Ta CEPLEBO-CYAUHHOTO PU3HKY
y mauieHTiB 3 apTepiasbHoi0 rineprensieo. CydacHi JaHi cBif4aTh mpo Te, 1m0 mifBuUIeHUH Lp(a) Gepe ydacTb
y PO3BUTKY eHZOTeJiaJbHOI AUCPYHKILII, CyIMHHOTO 3amaJieHHs, apTepiaJbHOI }KOPCTKOCTI, CyAuHHOTO $i6po3y Ta
KaJblIudikauii.

Knawuoei cnosa: ninomporteiH(a), apTepiajibHa rinmepTeH3sis, CyJMHHe peMOJe/JIOBaHHA, KapZiosioriyHa
reHeTHKa, pUriHicTh apTepii, cepueBo-CyAUHHUIN PU3UK
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PONb TOTAJIbHOI HEOA’'FOBAHTHOI MONIXIMIETEPARII 3A CXEMOIO FLOT
Y MALJIEHTIB 3 MICLIEBO-PO3MOBCIHOIXEHOIO ALEHOKAPLIMHOMOIO
LUTYHKA TA KAPOIOE30®AIEAJIBHOIO NEPEXOQY

(HAPATUBHWUW OrNan NITEPATYPW)

Mukuta O. Menenin"?, Aptyp M. XyauHues', Opiii M. Kongpaubkuit?, Onekciii 0. [lobpxancbkuit', Angpiit B. KonecHuk',
Angpiii B. Fopopeubkui’,

'NepxaBHe HekomepujiiHe MignpuemcTBo «HavioHansHuid IHCTUTYT Paky», HaykoBO-KNiHIYHWIA Biagin TopakoabaomiHanbHOi OHKoMoril,
M. Kuig, YkpaiHa

2baratonpodinsHuit Meguynmin Lientp «obpobyT», M. Kuis, Ykpaia

*HaujioHanbHuit Megunynnin Yrisepcuter im. O. O. boromonsLsi, kadbepa 3aranbHoi Ta HeBigknagHoi xipyprii, M. Kuis, YkpaiHa

Pe3tome

Bceryn. Pak nuiyHkKa € of{Hi€l0 3 MPOBiAHUX MPUYKUH OHKOJIOTIYHOI CMEPTHOCTI; eGeKTUBHICTh KOMOGIHOBAaHOTO
JIIKyBaHHSI MICLIEBO-IOLIMPEHOT0 paKy UUIyHKa Ta Kapgioe3odareasbHoro paky (KEP) 3sanumaetbcs
HEJIOCTaTHbOM0, L0 3yMOBJIE NOTpeby B HoBUx migxofax. Ilicasa pocaimxenr MAGIC i FNCLCC/FFCD
nepuonepatiiiHa nosiximierepanisi (IIXT) cTana cTaHAapTOM JiKyBaHHS pe3eKTabesbHOI aleHOKapIIMHOMU
uutyHka/KEP, migBULIMBIIN BIXKMBAHICTb NOPIBHSHO 3 XipypriYHUM JIiKyBaHHSIM, @ iHTEHCUBHILIUNA peXUM
FLOT npopeMoHCTpyBaB 1lie Kpallli pe3ynbTaTd. BogHovyac Maibke 50% nanjieHTiB He OTPUMYIOTh a/] OBaHTHY
xiMioTepanito yepe3 miciasonepaniiiHi yck/jaZHeHHs ab0 NpPOrpecyBaHHsS 3axXBOpIOBaHHS. ToMy NUTaHHSA
JoLinbHOCTI ToTanbHOI Heoaa'toBaHTHOI [IXT 3a cxemoro FLOT cTae aefati akTyaibHIiIIMM.

Merta. OLiHUTH ePEeKTUBHICTb Ta 6€3MeYHICTh TOTAJbHOI HE0A IOBAaHTHOI XiMioTepamii 3a cxemoro FLOT
y MaLi€EHTIB i3 MiCLleBO-NIOIIMPEHOI0 aZleHOKapLMHOMOolo 1niyHKa Ta KEP.

MarTepianiu Ta MeToau. [IpoBeleHO HapaTUBHUU oOrasj JiTepaTypu. [lomyk 3filicHeHO B 6a3ax
Scopus, Web of Science, Medline, Cochrane Library, EMBASE, Global Health. [IpoanasiizoBano kJjiHiuHi
pocaimpxenHsa (MAGIC, FNCLCC/FFCD, FLOT4, NeoFLOT Toujo) Ta peTpOCHeKTUBHI aHasli3u W00
nepuonepaniiHoi Ta HeoaZ OBAaHTHOI Teparii.

PesynbraTt. [JlociaimkenHs MAGIC i FNCLCC/FFCD mokasanu, mo gogaBaHHs IIXT po xipypriuHoro
JiKyBaHHA MmifgBullye BWXKHUBaHicTb. JlociaifgxxeHHa FLOT4 mnpozeMOHCTpyBajio IepeBary pexumy
FLOT nHagz ECF: BuXMBaHICTh MOKpalluJacs, a 4YacToTa IOBHOI MAaTOJIOTiYHOI BIiANOBiAI 3pocia
BTpuui. Kpim Toro, gocnimxenns Il ¢asu NeoFLOT Ta anazis, npoBefeHuit y Memorial Sloan Kettering
Cancer Center (MSKCC, 2023), miaTBepAuJd MOXJUBICTb NpPOBEJeHHs IOBHOI IepejomnepaniiHol
IIXT: y NeoFLOT RO-pesexuii mocarayto y 86% Bumajkis, IoBHOI maToJioriyHoi Bignosiai — y 20%;
y npocBifgi MSKCC 6inbuiictb XBopuxX OTpUMaJu Bechb Heoajd'toBaHTHUN Kypc FLOT 6e3 36iibluieHHs
YacTOTH MicjasonepauniiHuxX yckjaagHeHb. Takox pocuimxeHHs ESOPEC (2024) 3acBiguusio mepeBary
nepuonepaniiiHoi [IXT FLOT Haj cTaHAapTHOIO HE0a/ ' I0BaHTHOIO XiMionpoMeHeBoto Tepamiero (CROSS)
111010 B>KUBAHOCTI IpY afieHoKapLuHoMi cTtpaBoxofy/KEP.

BHCHOBKM. 3anpoBa/KeHHsI HeoaJ lI0BaHTHOI moJixiMieTepamnii 3a cxemor FLOT cyTTeBo moainmmuiio
pe3y/bTaTy JiKyBaHHS MiclleBO-NIOIKUPEHOro paky nutyHka Ta KEP, 36ibIIMBIIN 4YaCcTOTY pafyKaJlbHUX
(RO) pesekuili, 3arajbHy Ta 6e3pelUAUBHY BH:KMBaHICTb NHalieHTiB. [IpoBeJjeHHs MOBHOrO 06CATY
ximioTepanii B HeoaJ'I0BaHTHOMY pEXHUMi € NepCIEeKTUBHOI0 CTpaTeri€lo, L0 J03BOJISE IOBHICTIO
peanisyBaTH CMCTEMHY Tepamnilo Ta MiZBUIIYE 4aCTOTY MOBHOI MaTOJIOTiYHOI BiiMOBi/i 6€3 moripuieHHs
nicjasionepaniiiHoro mnepe6iry. OgHak Hapasi HeMae [JO0KasiB, L0 TOTaJlbHAa HEO0aJ 'I0BaHTHA Tepalis
MOKpally€e BiffjaseHy BMXKUBAHICTh MOPiBHAHO 3i CTaHJAPTHOW NepuonepaliiHow cxeMmolo. [loTpi6Hi
MoAaJblli NPOCIEKTUBHI AOC/iP)KEHHS, a CTaHJApPTOM 3a/IMLIAEThCS epUoIiepaljiiiHa XiMioTeparis.

Kawouoei ci08a: orisij, pak LUTyHKA, XiMioTepanis, KapAiaoe3o¢areaabHuil pak, Xipyprif paky OUIYHKY
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BCTYN

Pak mutyHKa 3aNMIIAETBCS OAHIEID 3 TOJIOBHUX
MIPUYMH CMEPTHOCTI BiJ] OHKOJIOTIYHHMX 3aXBOPIOBaHb.
3rinno 3 ganumu GLOBOCAN cranom Ha 2022 pik,
3aXBOPIOBAHICTh HA paK IUIyHKa B YKpaiHi CTaHOBMIA
12,6 Bumaaky Ha 100000 HaceneHHs cepen >KiHOK Ta
23,5 — cepen yonoBikiB [1]. BimmoBimHO 10 maHMX
HarmionaneHoro kanrep-peectpy Ykpainu, y 2022 pori
Oyno BusBieHo 5401 HOBHMI BHIANOK 3aXBOPIOBAaHHS,
3 skux 48% MallieHTIB HE MPOXHUIM W POKY 3 MOMEHTY
BCTaHOBJICHHs miarHo3y [2]. Ile € 3Hauymow comiambHO-
€KOHOMIYHOIO MPOOIIEMOI0, sika MOTpeOye MONIyKy IUISXIiB
i1 BUpiLIEHHS, a/Ke BiJJIalIeHi pe3ybTaTd KOMOiHOBaHOTO
JIIKYBaHHS BCE 1€ 3aJIMIIAIOTHCS HE3a10BIIbHUMH.

META

OCHOBHOIO MULTIO [aHOi poOOTH € BUCBITICHHSA
aKTyaJIbHOCTI TpOOJIeMH BU3HAYCHHA ONTHMAaJIBHOTO
00’eMy HeoOXimHOi mTomiximierepamii UIi TAIli€HTIB
3 MICHEBOPO3IOBCIO/DKEHHM ~ pakoM  LUIYHKY  Ta
CTPAaBOXITHO-IUTYHKOBOTO  MEPEXOXy Ta  MOXIMBHUX
OMIif Ta WUIAXiB BIUIMBY HA MNyXJIMHY 3 METOIO
MTOKpAIIeHHsT 0e3MOoCcepeHiX Ta BiAJaNICHUX pPe3yJbTaTiB
JMIKyBaHHA 32 PaxyHOK BH3HAYCHHS  ONTHMAaJbHOI
cXeMH Tomiximierepamnii (Heoax'foBaHTHA B IIO€IHAHHI
3 aJpIOBaHTHOK a00  ToTajlbHa  Heoal IOBAaHTHA
ximioTeparis), NOUIAXOM IOCTIDKCHHS Ta ONTHUMIi3aril
MIarHOCTUYHOTO ~ €Tally, OIiHKKA MaToMopdooriyHol
BiJINIOBI/Ii ITyXJIMHH.

MATEPIANIA TA METOAN

[Momryx niteparypu OyB oOMeXeHHH MyOmiKalisMu
AHIJIIMCHKOIO Ta YKPalHCHKOIO MOBaMH, 0e3 0OMEXeHb 3a
pokamu IyOuikarii, Ta 31iHCHIOBAaBCS B HAyKOMETPHYHUX
0azax ganumx Scopus, Web of Science, MEDLINE
(PubMed), Cochrane Library, EMBASE Ta Global
Health i3 BHKOpHUCTaHHSIM KJIFOYOBHX CJIB «gastric
cancer», «stomach cancer», «gastroesophageal junction
cancer», a Ttakox «FLOT regimen», «5-fluorouracil,
oxaliplatin, docetaxel», «neoadjuvant» i «perioperativey.
Cxoxi crparerii 3acToCOByBaJiCs JuIsi IHIIMX 0a3
JAaHUX i3 BUKOPUCTAHHSM BIANOBIJHHUX KIIOYOBUX CIIiB
(mepekiaziB TEPMIHIB «pak LUTyHKa», «IepHOIepaliina
ximiorepamiss», «cxema FLOT» Ttomo). Tpu aBropu
HE3JIS)KHO BIIOMpaIN pelieBaHTHI CTaTTi 3a 3aroJOBKaMU
Ta aHOTALisIMH, a TIOBHI TEKCTH CIUJILHO Mepersiaig Bei
aBTOPH JUIS OCTAaTOYHOTO BKJIIOYEHHS JIO LIBOTO OIJIAY.
IIporniec BimOOpPY Ta CKPHHIHTY CTaTedd 3MiMCHIOBABCS
BIIMOBiTHO 10 pekoMenaaniii PRISMA 2020. Pesynsratu
MOUIYKY Ta BigOOpY MOKYMEHTIB Bi3yalli30BaHO Ha
cxeMi 1. ¥V Bcix 0azax naHux Oyno ineHtugikoBano 36
yHIKaIbHUX cTareil. Jlecsath craredl Oynmu  BiAXWMICHI
ITiCIISt TIEPBUHHOTO CKPUHIHTY 32 Ha3BaMU Ta aHOTAL[isIMU
(uepe3 HEBIIMOBIIHICTE TeMaTHIli a00 HEBUKOHAHHS
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KpUTEpiiB BKIIIOUEHHs), a 26 crared mnepepaHo Juis
MOBHOTEKCTOBOrO  aHamizy. Ilicnisi MOBHOTEKCTOBOIO
aHamizy Oyino BukitoueHo e 20 crareil (2 mMeraaHamizu
Ta 18 JociimKeHb uepe3 3aCTOCYBaHHS IHIIMX PEKUMIB
JiKyBaHHS, HemoctatHiii omuc pexumy FLOT ab6o
MPOBEICHHS JOCII/DKCHHS B a3iiichKii momyssiii). OTxe,
110 (hiHAILHOTO OISy OYJI0 BKJIFOYCHO 6 JTOCIIIHKEHb.

PE3YNIbTATU

Hocnimxenas MAGIC (Bemmka bBpuranis) craio
JIOKa30BOI0 OCHOBOIO ISl IPU3HAYCHHS IIePHOIepaIliitHOl
ximioTepamii mMmarieHTaM 3 pPe3eKTa0elbHOI MICIeBO-
MIOLIMPEHOI0 a/ICHOKapIITHOMOIO [ITyHKa Ta
kapmioe3odareampanm  pakom  (KEP).  V  mpomy
JOCTIKeHH] TIPOBOIMIIOCS TOPIBHIHHSA ITEPHOIepaIliiftHOT
moniximierepamii (ITXT) 3a cxemoro ECF (emipy6inuH,

OUCIIATAH, S-QTOopypammi) Ta JHIIEe XipyprigHOTO
mikyBaHHA. Y rpym mepumonepariiaoi IIXT Oymno
JIOCSITHYTO ~ CTaTHCTHYHO —JIOCTOBIPHOTO  MOJIIIICHHS
5-piunoi 3arampHOi BmxkmBaHOCTi (OS) (36,3% vs.

23,0%, BiOMOBIIHO; BiAHOCHE 3HW)XEHHS PU3UKY CMEpTI
Ha ~25%; HR 0,75; 95% CI 0,60-0,93; p=0,009) Tta
BmxuBaHoCTi 0e3 mporpecii (PFS) (HR 0,66; p<0,001)
IIpH TOJaBaHHI ITEPHOTIEPaNiifHOl XiMioTeparii 3a CXeMO0
ECF [3]. Tokcuunicte pexumy ECF Oyma momipHo®O:
ommpko  40-50% mamieHTiB  Mamu  MOOIYHI  eeKTH
>3 cryners 3a CTCAE, wnaifgacriime HEWTPOICHIO
Ta NUIYHKOBO-KHIIKOBI posnamu. Brim, smme 49,5%
MAIIEHTIB 3MOIVIM OTPHMATH BCi 3aIIaHOBaHI 6 HUKIIB
ECF. [IlpuumHamu BiAMOBH Big micisionepariiifaol
[XT micas 3aBepIIeHHS MEPIINX TPHOX IUKIIB OyIH
MIPOTPECYBaHHs 3aXBOPIOBaHHA ab0 paHHA cMepTh (37
MaIfieHTiB), pimeHHs mamieHTiB (11), micimsomepariiiai
yexmagHenHs (10), mpobnemu 3 karerepom ['ikmana (4),
moriepeHi TOKCHYHI edextr (3), BIACYTHICTH BiOMOBimi
Ha TepenonepamiiiHe JiKyBaHHA (2) Ta TOTipIICHHS
CyImyTHBOI maroorii (2).

[epuonepamniiina [TXT 3abe3medyBana 3MEHIICHHS
cTamii MyXJWHH [0 Omepallii, xoya YacToTa IIOBHOL
narojioriyHoi BiAmoBigl Oyna myxe HHU3BKOIO (<0-5%).
Pesynprati 1BOTO  MOCHIIDKEHHS CTadd HIAIPYHTIM
JUIsL  BIIPOBAJDKEHHSl  NepHoIlepaniiiHol  XiMioreparii
SK CTaHJAPTHOTO MIAXOAY MO JIKyBaHHS MiCIEBO-
MIOLINUPEHOT0 pe3ekTadensHoro paxky nurynka ta KEP.
Takuil mixxig MOXKHA 3aCTOCOBYBAaTH SK JUIS KJIIHIYHO
pe3ekTabebHUX MyXJIHH, TaK 1 JUIS HEPe3eKTabeabHHX
HEMETaCTaTUYHUX ITyXJIMH.

[Ile ommiero  mepeBarol0  mepegonepaniiHol
ximiorepamii € Te, IO NAalieHTH 3 BHCOKMM PH3HUKOM
BHUHHMKHEHHS BiJJaJeHHX MeTacTas3iB (KJITiHIYHA CTajis
nyxauan  T3/T4, BisyadpHO BHAMMI HepHUracTpajibHi
miMQaTHyHi BY3IM TIpH INPOBENCHHI Bidyai3auidiHUX
JOCHIJpKeHb a0o linitis plastica) yHUKalOTh HETIOTPIOHOTO
XipypriuHOro BTpPYYaHHs NpH BHSBICHHI BiAJaJIeHUX
MeTacTa3iB Tmicist ximioreparrii. [JiarHoctnyna
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JIANapoCKOIlisi MOBUHHA OOOB’SI3KOBO OyTH BUKOHaHA
mepe; Heoa/ IOBAaHTHOIO XIMIOTEpami€lo IMpH ITyXJIHHAX

cragii >Tlb, Bupaxenit mnimdaneHonarii, TOKUCTIN
JKUPOBIM KIITKOBWHI YEPEBHOI TOPOKHUHH Ta 3a
HasBHOCTI acLHTY.

3rifHO 3 JliTEpaTypHMMHM ~ JaHWUMH,  aBTOPH

YOTHPBOX JIOCII/KEHb ITOPIBHIOBAJIM Ieperonepaliiy
ximioTeparriro Ta JHIIe Xipypridae nikyBaHHs [4, 5, 6, 7].
Pesyneratn BOX 13 YOTHPBOX JIOCITIJDKEHb BKa3zalu Ha
mepeBary HeoaJ IOBaHTHOI XimioTepamii momo 3araibHOT
BIJKMBAHOCTI HaI(ieHTiB. JIBa IHINMX JOCIIKEHHS,
SKi  TIOpIBHIOBAJIM  MeEpHOINEpaliiiHy  XiMioTeparito
¢dTOpHmipUMiTMHAMH Ta IJUIIE XipypriduHe JIKyBaHHSI, HE
NIOKa3aJIv [epeBary repuonepaniinHoi ximiorepanii.

EdexruBnicth  mepuomnepaniiinoi  Ximioreparii
MiATBEpIKEeHA " IHITUMHA IOCIIDKEHHIMH.
VY odpannysekomy npocnimkenri FNCLCC/FFCD  oyno
paHzoMizoBaHo 224 yYaCHWKIB 3 METOK TOPiBHSIHHS
epextuBHOCTI moaBiHHOI cxemu [IXT 'y pexumi
2-3 kypcu mo omepamii Ta 3-4 Kypcw Ticis omepartii
(mmcrutaTaH + 5-QTOpYpaliiI) MPOTH JIUIIE XipyPridHOTO
JIIKYBaHHSl y MAlli€HTIB 3 aJCHOKAPLMHOMOIO IIIyHKOBO-
cTpaBoximHoro mepexony [8]. XimioTepamis 3abe3mednia
JIOCTOBIpHE MOKpaIIeHHS MeJliaHn 3arajbHOT
BrwkuBaHocTi (mOS) (memiana 64 vs. 28 wmicsamiB; HR
0,69; 95% CI 0,50-0,95; p=0,02), a Takoxx PFS (HR mus
permauBy ado cmepri 0,65; 95% CI 0,48-0,89; p=0,003).
5-pigra mOS cranoBuna 38% y rpyni ximiorepamnii npotu
24% y rpyni smme xipypriunoro sikyBaHHs (HR=0,69;
95% CI 0,50-0,95; p=0,02). Yactka pCR cxmama 3%
y rpyni IIXT nporu 0% y rpymni nume Xipypri4Horo
JIIKyBaHHS.

Pesgynsraru MAGIC T1a FNCLCC/FFCD pazom
YTBEpAWIH TICPUOIICPAIlifHY XIMIOTEpaIilo SK HOBUH
CTaHIAPT JIKYyBaHHS pe3eKTA0CIbHUX aJCHOKAPIIMHOM
nuryaka i KEP.

B  xmodoBOMy — cydacHOMY — PaHAOMi30BaHOMY
kiiniyHomy nociiukensi (PKJ) FLOT4-AIO nopiBHsHO
HoBuii TpumieTHuit pexum FLOT  (5-¢pTopyparm,
OKCAJNIIUIATUH Ta JomeTakcen — 4 mepeponepaniini
Kypcu Ta 4 micisonepaniiHi Kypcw) 3 HONEepeqHIM
craagmaptom ECF/ECX (emipyOinvH 3 IHCIUTATHHOM
ta S-¢Topypammiiom abo kamenutabiHOM — 3 KypcHu
mepex onepariero ta 3 Kypeu micis) [9]. Y mocmimkeHH1
B3I y4yacth 716 mamientiB i3 >cT2 Ta/abo cN+
ageHokapnwmHOMaMu — noiyHka —abo  KEP  (44%
nyxauH nutyHka, 56% KEP; 3 mux 24% — 3isept I,
32% — 3isepr 1I/III). FLOT npoaeMoHCTpyBaB 3HauHO
kpami pesyasrata: mOS 50 micsmiB vs 35 micsmiB y rpymi
ECF/ECX (HR = 0,77; 95% CI 0,63-0,94; P = 0,012),
PFS — 30 vs 18 micsaniB (HR = 0,75; P = 0,004), a 5-piuna
OS cranoBuna 45% nporu 36%. YacTtka MOBHOT BiAMOBII
3a Bbekepom (maromoriuna perpecis la) migBHIMIacs
yrpudi: pCR — 16% y rpymi FLOT mporu 6% y rpymi
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ECF/ECX (P = 0,02), a RO-pesekuii JocsrHyTo
gactime y rpyni FLOT (85% mporu 78%; p = 0,016),
mo 0e3rnocepeHb0 CBIUWIIO MNP0 Kpauly MyXJIHMHHY
perpecito y BIiANOBiIb HA TMPOBEACHY CXEMY JIKyBaHHS.
PiBenp Tokcmunocti s cxemu FLOT OyB y Mmexax
JONYCTUMHX 3HaueHb. Came TOMY MiCIsl ONPHIIFOAHEHHS
MOTIePEIHIX pPe3yNbTaTiB IFOTO MOCHKEHHS B YKpaiHi
moyanu BrpoBamkyBatu cxemy FLOT. Haitwacrimmmu
YCKJIIAIHEHHSAMH, 3TiTHO 3 JaHUMH JIOCIHIIDKEHHS, OyiIu
HelitpornieHis (52 [38%] i3 137 mamientiB y rpymi ECF/
ECX nporu 67 [52%] i3 128 nauientiB y rpym FLOT),
neiikorreHiss (28 [20%] mporm 36 [28%]), Hymora
(23 [17%] mpotu 12 [9%]), iHdekuiiiHi yckiaaHEeHHs
(16 [12%] mpotu 15 [12%]) Ta OmoBanHs (13 [10%]
npotu 4 [3%]). He3Baxkatoun Ha BHCOKY reMaroJIOTidHY
TokcuuHicTh, FLOT He mnpu3BOAUB 10 3pOCTaHHA
MiCIIIONepalliifHol  leTampHOCTI abo  BiATEepMiHYBaHHS
XipypriuHoro BTpy4aHHs; Onu3bko 90% mnamieHTiB B 000X
rpymax 3aBepUIMIM TIOBHHH Heoaa IOBaHTHHH Kypc,
a TOBHICTIO BECh 3alUIAHOBAaHWK (Heoal FOBaHTHUH Ta
aJ’IOBaHTHMH) Kypc 3MomM orpumMaru 45,5% y rpymi
FLOT mpotu 36,7% y rpymi ECF/ECX. TakuMm 4nHOM,
FLOT mnepeBepmiuB mnomnepenHiii CTaHAAPT TPHUILIETHOT
cxemu IIXT 3a eQEKTHBHICTIO, CTaBIIA HOBHUM
CTaHAapTOM IiepionepauiiHoi Tepanii paky uuryHka/KEP.

basylounch Ha BHIIEHABEACHHX JAaHUX, BHUHUKIN
JOCTiKeHHS e(heKTUBHOCTI TOTAIBHOI Mepeaonepariifaol
ximiorepamii. Jlocmimkennss II ¢asu NeoFLOT — ue
OaraToleHTpOBE HEpaHIOMi30BaHe AociimkeHHs ¢aszu 11,
nposenene B Himewunni (11 menrtpis) y 2009-2011 pp.,

y SAKOMY JOCHI/DKYyBalu MAlli€HTIB 13  MIiCIEBO-
MIOIUPEHO0  afeHoKapuuHoMoro — mmryHKa/KEP  [10].
[lepuHHOi  KIiHLIEBOI ~ TOYKM  JOCHi/KEHHS  Oyno

nocarHyTo: RO-pesekmiro BukoHaHo y 86% mamieHTIB
(43 i3 50 mpoorepoBaHuX), 10 NEPEBHUIIMIO OYiKyBaHHN
(75%) mnopir e(eKTHBHOCTI. Y MOMyJSMil TOTaJIBHOT
Heoan'oBaHTHOI [IXT (58 xBopux, sKi po3movanu
nikyBanHs) RO-pesekuii pocsrayto y 74% Bumnankis
(trabm. 1). Bim3sHaueHo ¥ cCyTTeBe 3HIDKCHHA CTamii
3aXBOPIOBAHHS: MICJsl HEOal FOBaHTHOI Tepamii y 59,6%
xBopHuX 3HU3Mnacsa kareropit T, a y 51,1% — xareropis
N TmOpiBHSHO 3 TMOYAaTKOBOIO KIIHIYHOIO CTai€lo.
Yacrora Ta KUIBKICTh ypakeHHX JTiM(paTUUHHX BY3IiB
TaKOXK 3MCHIIMJINCS; MeJiaHa BUAAICHUX BY3JIB MiJ 4ac
omeparii craHoBwia 23. Pe3ynmbrarm TakoX IOKazanu
MiIBUIIEHHS YaCTOTH ITOBHOI IATOJIOTIYHOI BIAMOBIAI IO
20% y rpymi TotanbHoi Heoan roBaHTHOI IIXT; wacrora
Maike TIOBHOI I1aTOJIOTIYHOT BIiINOBIAI (3MEHIIEHHS
po3mipiB myximHE 10 <10% Bix po3MipiB HEPBHHHOIO
HOBOYTBOpEHHsI) Takok craHoBmwia 20%. Iloka3Huku
OIHOPIYHOI 3arajbHOi BIDKMBAaHOCTI csarHymn 79,3%
y rpyni ToraynsHoi Heoan toBaHTHOT [IXT.

PerpocnexktuBHuii aHami3, mnposemeHndd y 2023
p.- B Memorial Sloan Kettering Cancer Center (CILIA),
MOPIBHSAB  pE3yNbTaTH  TOTalbHOI  HeoaJ] IOBAaHTHOI
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ximiorepamii (TNT) 3 nepionepauiiiHol XimioTepami€ero
y peanpHid KIiHIYHIA npakTuni. PeTpocnexTuBHO
npoaHanizoBaHo 149  maumieHTiB, AKi  NepeHeCIH
panukanbHy pesexiiro paky uutynka/KEP (y 2014-2020
pokax): 3 HuX 28 Mali€eHTiB 3a PIllIEHHSIM OHKOJIOT1YHOTO
koHcwiyMy otpuMaiim Bech Kypc IIXT no onepamii
(TNT y pexumi FLOT — 8 kypciB), a 121 — crangaptHy
nepiomnepauiiHy  XimioTepamilo ~ (4acTMHa  KypciB
no, uactmHa micias omepamii) [11]. I'pymu  Oymu
CIIBCTABHUMH 332 OCHOBHHMMH XapaKTE€PUCTHKaMHM, X0ua
y rpymi TNT uacrime 3actocoByBasim FLOT (tomi sik
y YacTMHM Mali€HTIB Tpynu IepiolnepauniiHoi Teparrii
Bukopucrorysainu ECF).

Pesymprarn  mokazamu, mo B TNT-pexumi
4acToTa TMPOBEACHHS IIOBHHX KypciB 0e3 pemykmil
no3 Oyma Bumor: 93% muximiB y rpymi TNT

BKJIIOYAJIM BCl NpenapaTtd 3a IPOTOKOJIOM, TOHI SIK IpH
mepionepaiifnoMy migxoni nume 74% 3arIaHOBaHHX
OUKJIIB BBOIWIKCS y TOBHOMY 00cs3i (0arato XBOpHX
HE OTPUMAIM aJ’IOBAaHTHI LUKIM 4Yepe3 YCKIAJIHEHHS
ab6o TokcmyHicTh). Y 24% mamieHTIB cTaHAApTHOL
mepionepaliifHol Tpymud B3araixi He OyI0 IIPOBEICHO
an’toBaHTHY Xximiorepamiro. Binrak mepearoro TNT
€ BHCOKAa MMOBIPHICTh IIPOBEICHHS ITOBHOTO 00’eMy
CHCTEMHOI Tepamii B Heoas I0BaHTHOMY pexuMi. Yacrora
pCR Oyma Bumoro y rpyni TNT (14% mnporu 5,8%
MpH CTAaHAAPTHIA Tepamii), Xoua pIi3HUIA HE XOCsIia
CTaTHCTHYHOI 3HAYYyIIOCTI 4Yepe3 HEBEIMKHUH po3Mip
Bubipku (P = 0,6). BaxmuBo, mo Oe3penuauBHa Ta
3arajbHa BIDKHBAHICTD CTAaTHCTHYHO HE BiAPI3HIIHCA
MDK Tpymamu: 24-micsuna OS ckmama 77% (95% CI
63-95%) y rpyni TNT mpotu 85% (95% CI 78-91%)
y Tpymi mnepionepauniiinoi tepamii (HR = 1,69; 95% CI
0,80-3,56; cratrctnaHO He3Hauyie). He cmocTepiramocs
i pisEHMOI y 4Yactori penuguBiB: 24-micsuna PFS
cranoBuna 67% (95% CI 51-87%) y rpyni TNT nporn
69% (95% CI 62-78%) y rpymi mnepionepaniitHol
tepamii (HR = 1,62; 95% CI 0,85-3,09; cratuctuaao
HesHauyme). TNT He mpu3Bena 10 BiATepMiHYBaHHS
orepamii: MemiaHa iHTEpBally BiI OCTaHHBOTO KypcCy
[IXT mo xipypriuHoro BTpy4YaHHs cTaHoBWia 33-34 mHi
B 000x rpymax. IlicmsomepaniifHi yCKIagHEHHS TIpU
TNT He Oynu "acTimMMU: 3arajbHa 9acTOTa YCKJIAJHEHb
cranoBmia 36% mnpotu 38% Yy rpymi mnepionepaniiiHol
Teparii, y Tomy uncii Tsokkux 3a Clavien-Dindo II-IV —
11% mpotu 7,4%. OTxe, 3a moceimom MSKCC ToramsHa
Heoa/['IOBaHTHA XiMioTepamis BHUSBHJIACS OE3IIEYHOI0
Ta 3IIICHEHHOI0 Y pETeNBFHO BimiOpaHUX XBOpHX 03
MOTIpIIEHHST ~ XIpypriyHMX  pesyipTrariB. OpHak 1e
JOCHI/DKCHHSI HE MPOJAEMOHCTPYBAJIo SBHOI IlepeBaru
TNT momo BWXXHBaHOCTI, OYEBHIHO, depe3 Bindip
narienTiB (TNT npusHavanu TuM, XTO M00pe BiANOBiTaB
Ha IHAYKOIAHY XiMioTeparmio) Ta HEBEIHKHHA PpO3Mip
BHOIpKH. ABTOpPM MJIMOUIM BHCHOBKY, @IO Hapasi
CTaHIAPTOM 3aIMIIAETHCS TepionepaniiHa XiMioTeparris,
a KOpUCTbH ITOBHOTO IepeJolepaniiHoro Kypey rnorpedye
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OLIHKM y TMPOCIEKTHBHUX JIOCIIUDKEHHAX 1 IOTEHLIHHO
MOKE MTOKpaIIUTH O0e3M0CepeiHi Ta BiJJlaJieH] pe3ysibTaTu
JIIKyBaHHS TAIli€HTIB.

ESOPEC (HimeuunHa) — HaifHOBIIIE paHIOMi30BaHE
JOCIIJDKeHHS, DEe3yNbTaTH SKOTO Oynu IpeAcTaBieHi
y 2024 p., y SKOMY TOpPIBHIOBAJIM IBi CTaHIapTH30BaHi
cTparerii JliKyBaHHS ajeHokapuuHomu crpaBoxony/ KEP:
nepiornepaniiHy ximiorepamiro 3a cxemoro FLOT Ta
KJIaCHYHY HeoaJ'IOBaHTHY XiIMIOIIPOMEHEBY Tepaliio 3a
nporokotoMm CROSS (5 xypciB IIXT xapOomnarnHOM
1 TaKITAaKCeNOM IMOTHXKHA TMPOTSATOM S5  THXKHIB,
mucraHuiiina npomenesa tepamist COI 41,4 Ip) [12].
Pesynprati mpakTHYHO 3MIHWIM CTaHAAPTH JIIKyBaHHS:
mOS y rpyni FLOT cranoBuna 66 MicsmiB, Mo
Maibxe BaBidi Oinbme, HDK 37 MicsauiB y rpyni CROSS
(HR cmepri = 0,70; 95% CI 0,53-0,92; P = 0,012).
Tpupiuna BwkuBaHicTh ckiana 57,4% mns FLOT nmporn
50,7% nnsa CROSS, a 5-piana OS — 50,6% mpotu 38,7%
BimmoBigHO. Meniana PFS Takox Oynma 3HauHO OUTBIIOIO
nipu 3actocyBanHi FLOT: 38 mpotu 16 wmicsuis; 3-piuna
PFS cranoBuna 51,6% mnporu 35,0% (HR = 0,66).
Heoan’roBantHa ximiorepanis FLOT 3abesmeunna BUmLy
4acTOTy MOBHOI maronorigHoi Biamosini: pCR Big3zHaueHo
y 16,8% mamienTiB (cepen npooneposanux) npotu 10,0%
micist CROSS.

HesBakaroun Ha pe3ynsraTd  JOCHIHKEHb,
JOBOAATh  €(QEKTUBHICTh  MepiolepalmiiHoi  Teparii,
yacTKa TMAIli€EHTIB, $AKI HE 3aBepuIyloTh 4 Kypcu
aJ’I0BaHTHOI Teparii, Bapitoe Bix 46% mo 77% [3, 13,
14, 15]. Pe3ynbraTl OiBIIOCTI JOCIIKEHb BKa3yIOTh HA
JOMiIHYIOUMH BIUIMB TIepefomepariiiinoi ximioreparii Ha
MOKa3HUKH 3arajbHOi BUKUBAHOCTI.

1o

CepenHsi pi3HHI YacTOTH IIOBHOI IATOJIOTIYHOT
BIMIOBiJII MDK CTaHJAPTHOI IEpioNepamiiHO Ta
TOTAJBHOI HEO0aJ FOBAHTHOIO XiMmioTeparmiero csrae 7%,
OIHaK BHOIp CXeMH XiMioTeparii 3aIMIIAEThCS TPEAMETOM
BUOOpY Ta i Ha/lai Bapiloe 3aJIe)KHO Bij KIIHIKHU, a Y CBITI
Opakye HaJeXHHX IPOCIEKTHBHUX PaHIOMIi30BaHUX
JIOCIIJKeHb, y AKkuX BuBYaBcs O BumB TNT 3a cxemoro
FLOT.

Ile cramo  miAgcraBolO Ui TIPOBENEHHS
HEKOMEpILIiTHNX MPOCTIEKTHBHUX PaHIOMi30BaHUX
nociimkens /Il ¢a3sm B HamionameHOMYy iHCTHUTYTI
paKy, METO SKHX OyII0 MOCHIAUTH MaToMOpQoIoTidHy
BINMOBiAs MyxNMWHH Ha npoBeneHnid kypc IIXT Ta ii
KOpEIIiI0 13 3araJbHOI0 BI)KMBAHICTIO TMAIlI€HTIB,
a TaKoX BU3HAYNTH YACTKy YYACHHKIB, SKi 3MOXYTb
NepeHeCcTy NMoBHUH 3amanoBaHuil kype IIXT.

Y HekoMepliiiiHE MPOCIECKTUBHE pPaHIOMI30BaHE
kiminiuae gociimkenns PECORINO (NCT04937738)
Oyno BKIIOYeHO 69 malieHTiB sl TPOBEIEHHS
nepionepariitnoi IIXT (35 — y rpyny FLOT Tta
34 — y rpyny XELOX) [15]. IloBHicTio 3aBepiumiu
BCl IMKIM mpusHadyeHoro mnportokony I[IXT 17 (50,0%;
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95% CI 32,4%-67,6%) mnauientie y rpymi XELOX
Ta 19 (54,3%; 95% CI 36,6%-71,2%) y rpymi
FLOT. Pi3Huns Mix rpymamu He Oylla CTaTHCTHYHO
3agymor (P = 0,81). IIpore y rpymi FLOT 8,6% (3)
TIAIi€HTIB MPOJAEMOHCTPYBAIN IOBHY BiamoBimb, 54,3%
(19) — gactroBy Biamosins (PR), 28,6% (10) — crabinbhe
3axBOpIOBaHHA, a y 8,6% (3) mamieHTiB Big3HAYaIOCs
MIPOrpecyBaHHsl  3aXBOpIOBaHHS. BopHowac y rpymi
XELOX pCR gpocarayro y 1 (2,9%) mamienra,
y 26,5% (9) Bu3HaueHo wactkoBuil perpec, 38,2% (13)
MAIlieHTIB Maju CcTallibHE 3axBoproBaHHs, a y 32,3%
(11)  posBuHymOCS  TIpPOTpPECyBaHHS  3aXBOPIOBAHHS.
OCHOBHUMH  JIOKaJi3allisIMK  OPOTPECYBaHHA  Oyiu
MIePUTOHEATBHUH KapIIMHOMATO3 (4 XBOPHX) Ta BimaieHi
Meractasu (5 xBopux). PFS Oyna crarucrtiyno 3Hauyre
nosiroro y rpym FLOT, wvixk y rpyni XELOX (P = 0,021).
Heamusarmaorupumicsana PFS cranoBuma 45,7% (95%
CI 31,9%-65,6%) y rpyni FLOT Ta 18,8% (95% CI
8,9%-39,8%) y rpymi XELOX. Takum umHOM, Oyrno
CTaTHCTHMYHO  TMINTBEP/UKEHO  BUILY  e(EeKTHBHICTB
nepionepamiitnoi [IXT 3a cxemoro FLOT y mamieHTiB
i3 pakoM HUIyHKAa Ta CXOKMH Npodiab TOKCHMYHOCTI 3a
CTCAE v. 5.0 nopieustao 3i cxemoro XELOX.

AUCKYCIA

PesynbraTy HaBeJJGHUX NOCIHIIKEHb MiATBEPIKYIOTh
KIIIOYOBY DPOJIb CHCTEMHOI Tepamii y JiKyBaHHI MicLeBO
momupeHoro paky 1noryHka Tta KEP.  ITlopiBHsHHS
cTpareriii mokasye, IO TIiepionepamiiiHa XiMioTeparis
3HAQYHO TMOKpally€e BiJJaleHl pe3yJbTaTd MOPIBHSHO
3 XIpypriuHuM IIKyBaHHAM — II¢ MPOIEMOHCTPOBAHO
y €BpONENCHKUX JIOCITIDKCHHSX MAGIC Ta
FNCLCC/FFCD Ha 3axigHuUX TOMyJISmisx (MOKpaIIeHHSI
S-piunoi  BwxkuBaHOCTI  mpuOmM3HO Ha  13-15%
B a0CONIOTHHUX IOKAa3HUKAX), PE3yNbTaTH SIKUX MOXYTb
OyTH EKCTPAIoIbOBaHI Ha YKPATHCHKY MOITYJISIIIFO.

ToranmpHa ~ Heoax'lOBaHTHA  XiMioTepamis €
JIOTIYHMM  PO3BHTKOM  MepiomepauiiHoi  crparerii,
MMOKJIMKAaHUM ~ BHUPIMIATH TpoOiIeMy HH3BKOI YacTOTH
MMOBHOTO  3aBepIICHHA an’toBaHTHUX 1wmkiaiB  [IXT.
[licnsgoneparniiftne  BiZHOBIEHHsS, YCKIaJHEHHI Ta
HYTPUTHBHUH JEQIIUT YacTO 3aBaKalOTh XBOPUM
OTpUMAaTH XIMiOTepamito micist pe3ekuil (y JOCHipKeHH]
MAGIC 6mu3pko 45% TmaIfieHTiB B3araii HE PO3MOYaiiu
an’toBaHTHY Xximiorepamito). TNT miaBuiiye 1maHcu
TOTO, IO TAIliEHT OTPHMAa€e TOBHUH 00CAT CHCTEMHOI
Teparmii 10 omepariii, KoJu BiH IIe mepedyBae y Kpamomy
¢yukuionanspHOMy crani. llle ommielo mepemaroro
TNT e Buma wacroTta perpecii MyXJIMHHU i, BiATIOBIIHO,

NOTeHIHHE 30UTblIeHHS 4acToTh RO-pesekimii  Ta
moBHOI maronorigyHoi  BigmoBimi (pCR). Ilpore, sx
mokazanu  pesyneratd  gochimkenHs MSKCC  Ta

IHIINX PETPOCIIEKTUBHUX Cepiil, 1le He KOHBEPTYETHCA
ABTOMAaTHYHO Y TIOKpAIeHHS 3arajbHOI BH)KMBAHOCTI.
Ha croromui Hemae OMyONIKOBaHUX PaHIOMI30BaHHUX
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JOCII/DKeHb, SKI  Oe3nocepesHbO  HOpiBHIOBaIM O
TOTaJIbHY He0aJ IOBaHTHY HoMixiMieTeparnito
3 NepHONepaLiiiHIM PEeKUMOM IPH paKy HuTyHKa. OaHak
B YKpaiHi Lie MUTaHHs BKe nepeOyBae Ha eTarli BUBUCHHS
3aBISIKA  HEKOMEPI[IMHUM  KIIHIYHUM  JOCIIKSHHSIM
PECORINO Ta OCTASUR, a Henpsimi faHi CBix4arh, 110
MIOZIOBKEHHS HeoaJ FoBaHTHOI Teparlii MOXe IO3UTHBHO
BIUIMBaTH Ha Oe3nocepenHi Ta BimgajleHl pe3ylbraTu
JIIKyBaHHS.

OxpeMoi yBaru 3aciyroBye iHTerpamis iMyHoTeparii
JI0 Tepuornepaniitnoi crparerii. Y mocmimkerHi I ¢a3u

MATTERHORN  BuB4Yanu [0AaBaHHS JypBasymaly
no mepuomepanidHoi cxemu FLOT y  mamieHTiB
i3 pe3ekTaOeNbHOK  aJCHOKAPIWHOMOIO  IUTYHKA
Ta  Kapmioe3odareampHOro  mepexomy.  Pesymbrarw,

onpumonHeHi 'y 2024-2025 pokax, MpOoIeMOHCTPYBaIH
3HaYHE TTOKPAIEHHS naromopdosorigaoi
BignoBini y rpyni FLOT + nypBamyma® mnopiBHSHO
3 FLOT + mrame6o, mo BiIKpUBaE HOBUH HAmpsMm
PO3BHTKY IEpUOIEpallifHOTO JIIKyBaHHS paKy MUTyHKA.
JlaHi 1bOTO JOCIIKEHHS € IIPUHIUIIOBO BayKIMBUMH JUIS
po3ymirHA Toro, o auckycis moao TNT-FLOT e mumre
OMHUM 13 HampsMIiB ONTHMIi3alii JIKyBaHHA MAIli€HTIB.
[NapanensHO QOPMYIOTBCS i 1HIII ITEPCIIEKTHUBHI iIXOIH.
[puxnagom € pocmimkenas DANTE, y sxomy nomaBaHHS
are3zonisymaby nmo crangaprHoi cxemu FLOT Takox
MIPOIEMOHCTPYBANI0 OOHAMIMIMBI PE3yNBTaTH TOPIBHIHO
3 rpynoto FLOT + mane6o. Takum uymHOM, MaiOyTHI
JOCIIJPKEHHSI TOTAJIbHOT Heoa/ IOBaHTHOI Teparlii MaroTh
BPAaxOBYBATH HE JIMIE HOPIBHSIHHSA 3 KIIACHYHOIO CXEMOIO
FLOT, a i# ominroBary ii y Ho€IHaHHI 3 IMyHOTepaIli€ro,
0coOJIMBO y miArpynax marieHTis i3 myxauHamu MSI-high
a6o BHcoKoIO ekcrpeciero PD-L1.

BUCHOBKH

[epionepartiiiHa XiMioTepariss iCTOTHO IMiABHIILY€E
LIAHCH Ha BI)KMBAHHS MAI[IEHTIB 3 MICIEBO NOILIMPEHUM
paxoM 1utynka Ta KEP mopiBHSHO 3 0JJHUM XipypriuyHuM
JIIKYBaHHSAM, IO JOBEACHO Y KUTbKOX HezamexHux PKJ]
(MAGIC, FNCLCC/FFCD Ta in.). Cepexn pexumis
ximioreparii HaiOIbIl e(pEeKTUBHUM Hapas3i € TpUILIeT
FLOT, skuii mepeBepliMB MONEPEAHIN  CTaHAapT
ECF/ECX 3a 4acTOoTOK MHOBHOI IIATOJIOTIYHOI BiAmosini
Ta 3arajbHOK0 BmKMBaHicTio. CrTparerist TOTalbHOI
Heoa ToBaHTHOI XimioTeparil € NpuBaOIMBOIO, OCKIIBKA
3abe3mneyye MOBHY 03y CHCTEMHOIO JIIKYBaHHS 1 BHIIY
4acTOTy perpecii myxJauHu 0e3 30UIbIIECHHs XipypriuHoro
pusuky. OmHaKk Ha ChHOTOJHI HEMAae INPSMHUX J0Ka3iB,
mo TNT nokpaugye J0OBroTpuBally — BHXKHBAHICTh
MOPIBHSAHO 3 KJIACHYHOIO MEPiONepaIiiiiHol CXeMOK —
PETPOCHEKTUBHI JaH] HE MOKa3aId 3HAYYIIOl Pi3HUIII.

TakuM  4MHOM, ONTHUMajbHA  CTparerii  Ha
2025 p. Uil MICIEBONOUIMPEHOTO paKy IDIyHKAa Ta
KEP — ne mnepiomepamiiiHa ximioTepamis 3a CXeMOIO
FLOT (4 wneoan’toBanTHI Kypcu Ta 4 aJX’rOBaHTHI
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KypcH), sika JOBEICHO 3a0e3reuye HalKpail pe3ylibTaTd
BHXKHBAHOCTI.

ToranpHy Heoan toBaHTHY nosiximierepaniro FLOT
(8 xypciB mepen omepari€ro) MPUITYCTHMO PO3IISAAaTH
y TAaIieHTIB, MO T00pe BiIMOBINAIOTh Ha HEOa] FOBAHTHI
KypcH, abW YHHMKHYTH NepepHBaHHS JIKyBaHHS IiCIIs
omepamii 1  MiHIMI3yBaTH  PH3UKH  HE3aBEPIICHHS
MIOBHOTO KypCY JIIKyBaHHS. Pe3yibTaTé INpOCIIEKTHBHUX
PaHIOMI30BaHMX JOCITIUKEHb MOXKYTh KOHKPETH3YBaTH
KOPHUCTD Ta MiJCTaBh Jis npu3HadeHHs TNT.

Ilepcnexmueu nooanvuiux 00C1i0IHCEHD.
JocmimkeHHs OCTASUR (NCT06028737) €
HEKOMEPITIHTHIM paHAOMi30BaHUM, BiIKpUTHUM,

MYJIBTULEHTPOBUM  KJIIHIYHAM  JOCHIIKeHHsIM — 2/3
($a3u, OCHOBHOIO KIHI[EBOIO TOYKOI SKOIO € OIiHKa
KUTBKOCTI TMAIli€HTIB, SKi OTpUMaloTh BCi 3aljlaHOBaHi
OUKIM ~ XiMioTepamii Ta  paJuKkalibHE  XipypriuHe
nmikyBaHHA [16]. BTopmHHMMH KIHIICBEMH TOYKaMHU
€  TIepiomepamiiiHi  YCKIamgHEHHI 1  CMEpTHICTh
(xipypriuni Ta  XiMIiOTEpameBTHYHI  yCKJIAJAHEHH:);
6e3pennnuBHa BmwkuBaHicTh (PFS) Ta 1-, 3- i 5-piuna
3aragpbHa BKuBaHICTH (OS); AKICTH XKUTTA Tig dac
1 TiCNsA JIKYBaHHS;, KOPEJALis MiX IaTOTiCTONOTIYHOIO
BIAMIOBIUIFO Ta PEXMMOM XimioTepamii; ckiajg Ta
OGioMapkepy KHUIIKOBOi MiKpoOioTH; 00’ €KTHBHA BiAMOBIIb

MyXJIMHA HA [POBEIEHE JIiKyBaHHA. PaHmomizarris
MPOBOJAUTECA y cmiBBimHomenni 1:1. IlamienTtw, sxi
paHIOMi30BaHi B nepiny (KOHTPOJIbHY) IPYIly, OTPUMYIOTh
nepuonepaniiny  xiMmiorepamito 3a cxemoro FLOT
B 00’eMi 8 KypciB: 4 KypcH 10 XipypridyHOro JIiKyBaHHs
Ta 4 Kypcu micis XipypriuHoro Brpy4anHs. [lamientwy,
Kl paHJOMi30BaHi B Jpyry (IOCHIIDKyBaHy) TpyILy,
OTPUMYIOTh TOTaJIbHY IepelonepaliiHy XiMioTeparito 3a
cxemoro FLOT B 00’emi 8 kypciB.

3rigHo 3 TOTIepeTHIMI JOCTIKEHHIMU,
B cepenHboMmy Jmme 47% mamieHTiB NMpoHnuIM  Bei
Bicim mmkiiB IIXT B mepuwomepamiitHomy pexumi. Ha
nporuBary npomy, mpu TNT 71% [15] mamieHTiB MOXYTh
3aepmuTH Bei BiciM nukiiB FLOT (Ta0muis 2).

BpaxoByroun 1i BHCHOBKHM, OyJ0 MigpaxoBaHO,
o s 3abesnedeHHs 80% MOCTOBIPHOCTI 3 JBOOIYHHM
5% piBHEM 3HAaYYIIOCTI KOXKHA AOCHIIKyBaHa Trpyla
MMOBHHHA BKJIIOYAaTH 65 ydYacHHKiIB. BpaxoByroun
OuiKyBaHUH  pIBEHb  BTpaTu 15%  yuacHuHKIB
M 4Yac JOCHI/DKEHHs, 3arajioM Oyae HaOpaHO
150 mamientiB. o 40 mamientiB Oyzae 3apeecTpoBaHO
y HanionansHomy IaCcTHTYTI Paky y M. Binsaroc, JIutsa,
a pemra ydacHUKIB Oyme HaOpana B JlepkaBHOMY
HexomepuiitHomy [TignpueMcTBi «Harmionansaui
Incturyt Paky» y m. KuiB, Ykpaina.

IneHTUiKoBaHO cTaten n=36

CKPUHIHT

BuknioyeHo Yyepes

AHania

—| HeBiANOBIAHICTb KpUTEpIAM
n=10

LocnigxeHo pobit n

=26

BukntoyeHo meta-aHanisun
n=2

BuknioyeHo yepes iHLWi
npuyMHu n=18

n=6

BknodeHo y gocnigkeHHa

Cxema 1. [Tpouenypa Bindopy Ta BKJIKOYEHHs 10CTiIZKeHb 10 (PiHATBLHOIO OIJISIY.
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Tabnuys 1
PesynbTaTtit narorictonoriyHoro gocnimxeHHa nicnaonepauinHux npenapartiB B gocnigxeHHi NeoFLOT [10]
IoKka3HUK 3arajioMm (n=50) BigcoTok (%)
Kpai pesekuil
RO 43 86.0
R1 3 6.0
R2 0 0.0
Rx 2 4.0
XapakTepucTHkH myxauau micst [1XT
TO 10 20.0
Tl 6 12.0
T2 8 16.0
T3 20 40.0
T4 4 8.0
Hegimomo (T) 2 4.0
XapakTepucTHKH JiMbaruaaux By3iiB micis [TXT
NO 27 54.0
N1 8 16.0
N2 8 16.0
N3 5 10.0
Hegimzomo (N) 2 4.0
Binganene MeracrasyBaHHs
MO 47 94.0
M1 3 6.0
Mx 0 0.0
ITaromopdonoriunuii ctyninb perpecii 3a bekepom (2003)
la 10 20.0
1b 10 20.0
2 13 26.0
3 15 30.0
Hesizomo 2 4.0
IToBHa maroMopdornoriuyna Bianosias (pCR) 10 20.0

RO — eneMeHTH MyXJIMHM BiACYTHI B Kpasx pesekuii; R1 — MIKpOCKOMiYHO BH3HAYaAIOTHCS pe3uyalbHi MyXJIWHHI KIiTHHH; R2 —
MaKpOCKOIIIYHO BH3HAYAETHCS pe3uAyalbHI myxuuHHI KmituHa. T, N, M — rpazgamis myxiauad, BignoBigHo g0 AJCC 8 pemaxmii.
Crymninb perpecii 3a bexkepoM: 1a — oBHa perpecis, pe3uayalbHUX MyXJIHHHUX KIITHH HeMae; 1b — <10% pe3unyanbHuX IyXJIHHHHX
KIiTHH; 2 — <50% pe3umyalbHuX MyXINHHUX KITHH; 3 —>50% pe3nmyanbHuX MyXIMHHAX KITITHH 6e3 Mopdomnoriqaux 3miH; pCR —
[OBHA IAaTOJIOTYHA BiAMOBIAb.

Tabruys 2
3Bep,eHa ﬂOpiBHﬂana XapaKkTepucTuka BKIHOYeHNX ,CI,OCﬂi,q)KEHb
JocaigxeHHs (pik) JusaiiH INanienTu (n) Cxema JliKyBaHHA Pe3ysibTaTH
3 kypcu ECF 5-piana OS 36% vs 23%; BigHOCHE
MAGIC (2006) PK/J (IIT ¢paza) |503 B IIEPUONEPALITHOMY PEXHUMi |3HIKEHHS pU3UKY cMepTi Ha ~25%; HR
VS orepailis CaMOCTiHHO 0,75; P=0,009)
SO T T 5-piana OS (38% vs 24%); (HR 0,69;
FNCLCC/FFCD PKT (ITT pasa) |224 e P=0,02); 5-piuna PFS 34% vs 19%
(2006) CAMOCTIHHO (HR 0,65; P=0,003); mOS HR 0,69;
P=0,02) RO-pesexii 3% vs 0%.
4 xypcu FLOT B veoan’toBanti + |mOS 50 vs 35 mic, HR=0,77 (P=0,012);
PKJ 4 xypcu FLOT B an’roBanti vs 3 | S-piuna OS 45% vs 36% (P=0,004); RO
FLOT4-AIO (2019) (/I daza) 716 xypcu ECF/ECX B Heoan 'toBanTi | 85% vs 78% (P=0,016); pCR 16% vs 6%
+ 3 kypceu ECF/ECX B an’toBanri | (P=0,02)
8 xypciB FLOT B toransaOMy | 93% Vs 74% mamieHTiB 3aBepIIIN
MSKCC (2023) PerpocnexruBHe | 149 (28 TNT) [neoan’roBanTHOMY pesknMi vs | Bech Heoax toBanTHUN Kypc FLOT 6e3
IlepronepalliiHUN peKUM 30iBLICHHS YCKIIaaHeHb; 14% vs 8% pCR.
Dasa 11 4 xypcu FLOT nepen
NeoFLOT (2020) 58 onepauiero (8 kypcis go/micnst [RO 86%; pCR 20%; 1-piura mOS 79,3%.
(mpocniekTHBHE)
onepariii He 6ys0)
e A mOS 66 vs 37 mic (HR=0,70); 5-piuna
ESOPEC (2024) PKJI (IIT dasza) (438 OS 50.6% vs 38.7%; PFS 38 vs 16 mic
AREIEAEE R U O (HR=0,66); pCR 16.8% vs 10.0%.
Kapzioe3ogareaabHOIo Iepexoa.

PKJI — pannomizoBane kiiniune mociimkenns; ECF — emipy0inun, nucmiatu, S-¢propypaumt, FLOT — mouerakcen, oKcaTimiaTHH,
5-¢rTopypaumir; CROSS — ximienpomeneBa Teparmisi; mOS — MexmiaHa 3aranbHOl BmkuBaHOCTI; pCR — moBHa maromopdornoriyna
BiamoBink; PFS — BmkuBanicTs 63 mporpecii.
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Oobmesrcenna oOocnioncenna. Jlanuil HapaTHBHUI
OIS  Mae€ PpSJ  METOAOJIOTIYHUX  OOMEXKEHb,  SKi
CIIiI BpaxoBYBaTW TMpH IHTepIpeTalii pe3yJbTariB.
1) HaparuBHuii gu3aiiH oDy, HA BIAMIHY Bif
CHCTEMaTH4YHOTO MeTa-aHallizy, He Tnepeabadae CyBOpol
CTaHAPTHU30BAHOI MPOICTYPH OI[IHKH SIKOCTI BKJIFOYCHUX
JOCIIDKCHD Ta KUTBKICHOTO CHHTE3Y JTAaHMX, IO IiABUIIYE
pU3MK CyO’€KTMBHOCTI y Bimbopi Ta iHTeprperarii
nyomikanif. 2) YV QiHanpHUH OIS BKJIFOYEHO JIMIIE
6 nmociiKeHb TiCisi 3aCTOCYBaHHS KpPUTEpIiB BinOOpYy.
BukimtoueHHS  a31iCbKHX  JTOCIIKCHb, OOIPYHTOBaHE
BIZIMIHHOCTAMH y MOJIEKYJISIpHO-OioorivHOMY mipodii
NyXJIMH, XIpypriyHiid TexHimi Ta o0cs3i jimdoaucekii
MDK CXIJIHUMH Ta 3aXifHUMU TOMYJSIisIMH, OOMEXYE
3arajibHy J0OKa30By 0a3y Ta 3HH)KYE 30BHIIIHIO BaJIIIHICTh
BUCHOBKIB. 3) Jloka3u MO0 TOTaJIbHOI HEOal FOBAHTHOL
ximiorepamii (TNT) rpyHrytotbess Ha npocmimkeHHi 11
¢asun (NeoFLOT, n=58) Ta peTpoCHEeKTUBHOMY aHasi3i
(MSKCC, n=149), mo xapakTepU3yIOThCS HEBEIHUKUMHU
po3MipamMu BHUOIPOK, PH3HUKOM CHCTEMATUYHHUX MOXHOOK
Bimoopy (30kpema, y mociuimkeHHi MSKCC mnamieHTH
mis TNT BigOupamuch 3a TPUHIMIIOM BIAMOBIAI Ha
IHAYKIOiIHHY XiMioTeparilo), BiJCYTHICTIO paHAOMi3alil
Ta TOPIBHSIHO KOPOTKMM TEPMIHOM CIHOCTEPEIKECHHS.
Ili oOMexeHHS HE M03BOJSAIOTH 3POOUTH OCTATOYHHX
BUCHOBKIB 100 mepear TNT Hajg craHaapTHOIO
nepionepauiiiHoro cxemor. 4) Jocmimkenus ESOPEC,
xoua U € mertomosoriuno sikicHuMm PKJI, npucesiuene
aJicHOKapIHOMi cTpaBoxogy Ta KEP 1 He Moxe
MOBHICTIO €KCTPAIOJIIOBAaTUCS Ha PaK LUIYHKA SK OKpeMy
HO30JIOTIYHY (OpMY 3 BIAMIHHHMH XapaKTepPHCTUKAMHU
nyxJauHHOi  Oiojorii. 5) JKomwe 3 BKIIIOYEHHX
JOCII/DKEHb HE aHalli3yBaJllo BIUIMB  MOJIEKYJISIPHUX
miatunie  (HER2, MSI/MMR, PD-L1, CLDNI18.2)
Ha e(EeKTUBHICTh MEpHONepaliiiHol YW  TOTaJIBHOT
HeoaJ FOBaHTHOI XimioTeparii, o o0Mexye MOKIUBICTh
NIEPCOHAJII30BAHOTO MiIXOAYy HAa OCHOBI HAsIBHUX JIAHUX.
3 omuimy Ha CTPIMKHH DPO3BHTOK TapreTHoi Teparii Ta
iMyHOTeparii (30KkpeMa, 3pOCTaro4yy poOjb are30Ji3yMaldy
Ta AypBadymMaly B aj IOBaHTHOMY Ta MEpHOMNEpaI[iitHOMY
KOHTeKcTi micis pociimkeHb CheckMate 649 Ta
MATTERHORN), pe3ynbTaTtd BKIIOYEHUX JOCHIPKEHb
HOTPeOYIOTh OCMHCIIEHHSI Y KOHTEKCTI MYJIBTUMOJAIBHOT
cTparerii JiikyBaHHs. 6) BincyTHi 1aHi MI010 SIKOCTI XKUTTS
nauieHtiB 'y pexkumi TNT mopiBHSHO 31 CTaHIapTHOIO

cTparerii, 0COOJIMBO y MAI€HTIB 13 BUXIJHO 3HMKEHHM
¢yukuionansauM crarycoM (ECOGQG).

AOTPUMAHHA ETUMHUX HOPM

Jane mocimiKeHHS € OIVISIIOM HayKOBOI JIiTEpaTypu
Ta He mepexdadae 3amydeHHS Jonedl abo TBapHH SIK
00’€KTIB  MOCHiIKEHHS, OTPHMaHHS IIEPCOHAIBHUX
JMAHWX TIAMIi€HTIB YU TIPOBEHCHHS OyNb-SKUX MEIUIHHUX
BTpy4aHb. Y 3B’A3Ky 3 IIMM CXBAJICHHS JIOKAJIEHOTO
KOMITETy 3 €THKH Ta OTPUMaHHSA iH(opMoBaHOi 3romu
y49acHUKIB He BUMaramucs. [lin gac miaroroBku pobotu
aBTOpPM  JOTPUMYBAINCS  NPUHLUIIB  aKaJeMidHOl
JI00pOYECHOCTI, HANIEKHOI HAYKOBOT IPAKTHUKH Ta €THYHUX
CTaHIAPTIB IPOBEICHHS HAYKOBHUX TOCIIIKEHb.

Hexnapayia  npo  euKopucmawHa — WHYYHOZ0
inmenexmy. ABTOPH CaMOCTIHHO 3IIMCHIOBAJIM IIOIIYK
1 TepeBipKy JOCTOBIPDHOCTI HaBeJECHMX JaHUX, aHaIi3
JITEpaTypHUX JDKEPEN, IHTEpIpeTaliilo pe3ylbTaTiB Ta
(dhopMyBaHHsI OCTATOYHMX BUCHOBKIB. YCi €Ty IMiATOTOBKH
pyKomucy Oyiid BUKOHAHI aBTOpaMH CaMOCTIHHO. ABTOpH
HECyTh MOBHY BiAIIOBIIANBHICTh 32 3MICT MOIAHOI pOOOTH.
HITy4yHuii i1HTEIEKT HEe BUKOPHCTOBYBABCS JUISi CTBOPEHHS
MEPBUHHUX HAyKOBUX JAHHX, IPOBEACHHS CTATHCTUYHOIO
aHaizy ab0 yXBaJeHHsI HAyKOBUX PIllICHb.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

ABTOpH  JaHOTO  PYKONMHCY  3asBISAIOTH  IIPO
BIJICYTHICTE 0Oe3mocepeqHporo abo OmocepeIKOBaHOTO
koH(DIIKTY iHTepeciB BimHOCHO maHoi ctarti. Lleit ormsig
HE Ma€e OKpeMoro (hiHaHCYBaHHS.
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Abstract

THE ROLE OF FLOT TOTAL NEOADJUVANT CHEMOTHERAPY REGIMEN IN PATIENTS WITH LOCALLY ADVANCED
ADENOCARCINOMA OF THE STOMACH AND GASTROESOPHAGEAL JUNCTION. A NARRATIVE REVIEW

Mykyta O. Pepenin', Arthur M. Khudyntsev', Yurii M. Kondratskyi?, Oleksii Yu. Dobrzhanskyi', Andrii V. Kolesnyk',
Andrii V. Horodetskyi', Kostiantyn V. Kopchak', Serhii V. Zemskov®

National Cancer Institute, Scientific and Clinical Department of Thoracoabdominal Oncology, Kyiv, Ukraine
2Dobrobut Multidisciplinary Medical Center, Kyiv, Ukraine
*0. 0. Bohomolets National Medical University, Department of General and Emergency Surgery, Kyiv, Ukraine

Introduction. Gastric cancer is a leading cause of cancer mortality worldwide, and outcomes for patients with locally
advanced gastric and gastroesophageal junction (GE]) adenocarcinoma remain poor. Perioperative chemotherapy
became the standard of care after the MAGIC and FNCLCC/FFCD trials demonstrated improved survival compared with
surgery alone. The FLOT regimen (fluorouracil, leucovorin, oxaliplatin, and docetaxel) subsequently demonstrated
superior efficacy and has become the current standard of care. However, many patients do not complete the planned
adjuvant chemotherapy because of postoperative complications or disease progression, prompting interest in
delivering the entire chemotherapy course preoperatively as total neoadjuvant therapy (TNT) using the FLOT regimen.
Aim. To evaluate the efficacy and safety of total neoadjuvant chemotherapy using the FLOT regimen in patients with
locally advanced gastric adenocarcinoma and gastroesophageal junction adenocarcinoma.

Materials and methods. A narrative literature review was performed. Relevant studies were identified through
searches of Scopus, Web of Science, MEDLINE, Cochrane Library, EMBASE, and Global Health. Key clinical trials
(MAGIC, FNCLCC/FFCD, FLOT4, NeoFLOT, ESOPEC, etc.) and retrospective analyses of perioperative and neoadjuvant
therapy were analyzed.

Results. The MAGIC (UK) and FNCLCC/FFCD (France) trials confirmed that adding chemotherapy to surgery improves
patient survival. The FLOT4 trial demonstrated that the FLOT regimen provides superior outcomes compared
with ECF, including improved survival and a threefold increase in the pathological complete response (pCR) rate.
Moreover, the phase II NeoFLOT trial and an analysis from Memorial Sloan Kettering Cancer Center (MSKCC, 2023)
demonstrated the feasibility of total neoadjuvant chemotherapy: NeoFLOT achieved an RO resection rate of 86%
and a pCR rate of 20%, while the MSKCC experience showed that most patients completed all preoperative FLOT
cycles without an increase in postoperative complications. In addition, the ESOPEC trial (2024) demonstrated that
perioperative FLOT chemotherapy resulted in superior survival outcomes compared with standard neoadjuvant
chemoradiotherapy (CROSS) in patients with esophageal and GE] adenocarcinoma.

Conclusions. The introduction of the FLOT regimen has significantly improved the treatment outcomes of locally
advanced gastric and GE] adenocarcinoma by increasing RO resection rates as well as overall and disease-free survival.
Delivering the entire FLOT regimen preoperatively is a promising strategy to ensure completion of systemic therapy
and increase pCR rates without compromising surgical outcomes. However, there is currently no definitive evidence
that total neoadjuvant FLOT improves long-term survival compared with standard perioperative chemotherapy.
Further prospective studies are required, while perioperative chemotherapy remains the current standard of care.

Keywords: narrative review; gastric cancer; chemotherapy; gastroesophageal junction cancer; gastric cancer
surgery
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ETHICAL LIMITS OF CLINICAL MEDICINE IN THE ERA OF TECHNOLOGICAL

TRANSFORMATIONS

Kateryna O. Hololobova, Viktoriya-Svitlana M. Halich, Roman S. Palyvoda, Liudmyla A. Kuzmenko

Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Introduction. Each wave of medical progress has brought not only new treatments but also new moral
dilemmas. The present convergence of artificial intelligence (Al), digital platforms, and molecular biology
represents perhaps the most radical shift yet - one that raises urgent questions about where the boundary
lies between technological utility and human rights.

Aim. To analyse the impact of technological transformations on the observance of the principles of
autonomy, human dignity, integrity, and justice in modern clinical medicine, and to justify the necessity of
a human-centred model for the responsible implementation of medical innovations.

Materials and methods. Narrative review. Search conducted in Scopus, PubMed, and Web of Science
(2014-2024), with inclusion of key international normative documents. Methods: systemic analysis,
bioethical analysis, deconstructive analysis, and comparative legal analysis.

Results. Algorithmic paternalism and Al opacity formalise informed consent and undermine patient
autonomy. Datafication of the person - reducing patients to measurable parameters - threatens
human dignity, especially when medical data becomes a commercial resource. Germline genetic
editing and neurotechnologies challenge the principle of integrity at the level of personal identity
and intergenerational justice. The digital divide and algorithmic bias systematically reproduce social
inequalities in new technical forms.

Conclusions. Ethics by design - integrating bioethical principles throughout the technology
lifecycle - together with algorithmic transparency, human-in-the-loop governance, and international
regulatory frameworks, constitutes the necessary condition for preserving the humanistic character of
clinical medicine in the era of technological transformation.

Keywords: bioethics, digital medicine, artificial intelligence, patient autonomy, human dignity,

integrity, justice, algorithmic discrimination

INTRODUCTION

Each wave of medical progress has brought humanity
not only new opportunities to overcome previously
incurable diseases but also increasingly complex ethical
dilemmas. The widespread introduction of antibiotics
in the mid-twentieth century prompted the first major
reconsideration of the allocation of scarce healthcare
resources. The rapid development of clinical transplantation
subsequently challenged traditional definitions of death
and led to the emergence of the concept of brain death as
a medical and ethical criterion. Later, the decoding of the
human genome revealed profound concerns regarding
the confidentiality and protection of genetic information.
Today, global medicine is undergoing perhaps the most
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radical and transformative shift in its history — the
convergence of digital technologies, artificial intelligence
(AI), telemedicine platforms, and molecular biology.

This technological paradigm shift has substantially
enhanced the accuracy of preventive diagnostics,
expanded the possibilities of personalized (stratified)
medicine, and improved the accessibility of healthcare
services on a global scale [1-3]. However, at the same
time, these advances pose unprecedented challenges
to bioethics, raising questions for which contemporary
international legal and philosophical frameworks have yet
to provide clear or universally accepted answers.

Modern bioethics is
fundamental principles,

grounded in a set of
among which autonomy,
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beneficence, non-maleficence, and justice, as formulated
in the principlist framework of Beauchamp and Childress,
occupy a central place. These principles are complemented
by the concepts of human dignity and integrity, which
have been further developed within the European
bioethical tradition and reflected in international normative
instruments [4]. These ethical foundations were shaped
during an era in which the physician and the patient were
the primary participants in clinical interaction.

The question of how machine-generated decisions,
derived from the analysis of Big Data, can be integrated
into the traditional humanistic ethos of medicine, which
is fundamentally oriented toward the protection of human
life and dignity, has emerged as one of the most significant
research, bioethical, and regulatory challenges of our
time [5, 6]. Most existing international reviews focus
either on specific technologies (for example, telemedicine
alone) or on individual ethical or philosophical principles.
A comprehensive analysis of their systemic intersection,
interrelationships, and potential conflicts remains
a significant gap in the current scientific literature. The
present article seeks to address this gap by providing an
integrated examination of these interconnected issues.

AIM

The aim of this study is to analyze the comprehensive
impact of contemporary technological transformations on
the observance of the fundamental principles of bioethics
in modern clinical medicine, to systematize emerging
bioethical risks, and to substantiate the theoretical
and methodological foundations for developing new
ethical frameworks and regulatory models to ensure the
responsible implementation of medical innovations.

MATERIALS AND METHODS

To achieve the study objective, a narrative review
of the scientific literature and relevant regulatory and
legal frameworks was conducted. Primary sources were
identified through systematic searches of the leading
international bibliographic databases Scopus, PubMed,
and Web of Science, covering the ten-year period from
2014 to 2024. The search strategy was based on the use of
the following keywords and their Boolean combinations:
«bioethics AND digital health», «patient autonomy
AND artificial intelligence», «algorithmic bias AND
healthcarey, «human dignity AND technology», «genetic
editing AND ethics», and «telemedicine AND ethicsy», as
well as their Ukrainian-language equivalents.

Inclusion criteria comprised peer-reviewed scientific
articles published in scholarly journals, monographs,
proceedings of international bioethics congresses, and
current international regulatory and declarative documents
issued by the World Health Organization (WHO),
UNESCO, the Council of Europe, and the European
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Commission that are of fundamental relevance to the
subject under investigation, irrespective of their year of
publication.

Exclusion criteria included publications that had
not undergone peer review, purely descriptive journalistic
commentaries lacking substantial analytical content, and
any sources originating from or authored in aggressor states.

The analysis employed a combination of
methodological approaches, including systems analysis
to examine the convergence of emerging technologies;
bioethical analysis through the lens of the Beauchamp-
Childress principlist framework; deconstructive analysis;
and comparative legal analysis of international regulatory
approaches.

RESULTS

Digital Health, Telemedicine, and the Emerging
Landscape of Ethical Risks

Modern Digital Health extends far beyond the
routine modernization of paper-based documentation or
the transition to electronic medical records. According to
the official definition of the World Health Organization
(WHO), it encompasses a comprehensive and integrated
spectrum of information and communication technologies
that directly support healthcare delivery, clinical
decision-making, and the strategic management of health
systems [1]. Electronic Health Records (EHRs), mobile
health applications (mHealth), Clinical Decision Support
Systems (CDSSs), and remote patient monitoring enabled
by the Internet of Things (/o7) are collectively shaping an
entirely new clinical reality. While this digital ecosystem
has the potential to substantially improve the efficiency
and quality of healthcare delivery, it simultaneously
introduces novel ethical vulnerabilities and challenges that
require careful consideration [7].

Telemedicine technologies experienced unprecedented
expansion and widespread adoption during the global
COVID-19 pandemic. For example, in the United
States, the number of telemedicine visits and remote
consultations increased 78-fold within just a few weeks of
the first wave of the pandemic [8]. Telemedicine fulfilled
an important humanitarian role by expanding access to
highly specialized medical expertise for individuals living
in geographically remote areas, rural communities, and for
patients with limited physical mobility.

However, the remote format has fundamentally
transformed the very anthropological nature of the
traditional clinical encounter. Mediation through
a computer screen substantially limits nonverbal
communication, eliminates the tactile dimension
of physician-patient interaction, and significantly
complicates the development of a long-term therapeutic
alliance — the very interpersonal relationship factor that is
recognized in clinical psychology and medical deontology

169



OIJIAL JIITEPATYPH

as an independent predictor of treatment effectiveness [9].
Moreover, the issue of legal and ethical liability for
medical errors resulting from inaccurate, distorted, or
incomplete information transmitted through remote
communication remains inadequately regulated in the
legislation of most countries worldwide [10].

Remote health monitoring using wearable
sensors (wearables) and smart devices gives rise to
a distinct ethical tension between clinical utility and
the right to privacy. Continuous, around-the-clock
collection of physiological data — including heart rate,
electrocardiographic (ECQG) recordings, oxygen saturation,
and blood glucose levels — is of considerable therapeutic

value for patients with chronic conditions such as heart
failure and diabetes mellitus. However, this persistent
digital footprint of the patient is increasingly becoming
the subject of commercial interest for major technology
companies (Big Tech) and insurance providers [11, 12].
Insurance companies may seek access to these datasets to
dynamically adjust insurance premiums or deny coverage
to individuals classified as «high-risk», thereby directly
challenging the principles of justice and social protection.

To systematize these multifaceted challenges,
we developed a classification matrix that summarizes
emerging bioethical risks across different levels of
medical practice.

Table 1

Classification of Emerging Bioethical Risks Across Different Levels of Contemporary Medical Practice

Level of Medical Practice

Clinical-Technological
Trigger

Priority Bioethical Risk

Potential Bioethical Implications

Primary Patient Contact and
Diagnosis

Telemedicine platforms and

artificial intelligence (Al)-based

virtual assistants

Disruption of the therapeutic
alliance

Loss of empathy

Diagnostic and clinical
errors resulting from
insufficient nonverbal
information

Emergence of the phenomenon of the
«mechanistic diagnosis,» whereby
patients lose trust in the medical
profession and increasingly resort to
self-diagnosis and self-medication.

Clinical Management
(Inpatient Care)

Artificial intelligence (AI)-

based Clinical Decision Support

Systems (CDSSs) employing
«black-box» algorithms

Algorithmic paternalism
Information asymmetry
Formalization of informed
consent

The physician is reduced to the role
of a «machine operator,» merely
endorsing algorithm-generated
recommendations without exercising
independent critical judgment.

Long-Term Monitoring

Wearable devices (wearables),
biometric sensors, and Internet

Commercialization of
confidential health data

Transformation of the patient’s
private sphere into an object of
continuous digital surveillance, with

computer interfaces (BCIs)

Intergenerational inequality

(Rehabilitation) of Things (IoT) systems lnsurgnce-related . an associated risk of discrimination
surveillance of patients
based on health status.
s Blurring of the concept of «human
diti hnologi Violation of personal dth £
Anthropological Gene-editing techno ogles integrity ngture>.> and t € emergence of
. (CRISPR—Cas9) and brain— " g biological stratification of society
Interventions Risks of eugenics

into classes based on genetic
enhancement.

The Principle of Autonomy: When the Algorithm
Stands Between the Physician and the Patient

In clinical medicine, the principle of autonomy
extends beyond the abstract philosophical concept of
free will and constitutes a well-established ethical and
legal practice. It encompasses the fundamental right of
patients to receive comprehensive and understandable
information regarding their health condition and to make
informed decisions about accepting or refusing treatment
voluntarily, without coercion, manipulation, or undue
external influence [4]. This deontological framework
historically evolved within the traditional binary model of
the physician-patient relationship, in which the physician
served as the sole and unquestioned holder of professional
knowledge and decision-making authority.

Today, the traditionally bilateral relationship
between physician and patient is increasingly mediated
by a third participant — an artificial intelligence (Al)
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system. The recommendations generated by such systems
are based on the analysis of substantially larger volumes
of medical data, including millions of clinical cases,
than those available through the individual professional
experience of any physician. At the same time, the
processes through which these recommendations are
generated often remain insufficiently transparent, making
their interpretation and critical evaluation by patients
considerably more difficult.

Against this background, contemporary bioethics
has increasingly focused on the phenomenon of
algorithmic paternalism. Its ethical concern lies not in
the overt coercion of individuals by digital systems, but
rather in their subtle and systematic influence on decision-
making through the design of user interfaces, automated
personalized reminders, and default settings. This form
of digital nudging has the potential to substantially
improve treatment adherence (compliance); however, it
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may simultaneously and often imperceptibly narrow the
space for genuinely free and informed patient choice by
influencing decisions at a subconscious level [14].

The problem is further exacerbated by growing
information asymmetry: while patients may formally
provide consent by signing paper-based or electronic
consent forms, they often lack the capacity to fully
comprehend and assess the processes through which an
algorithm generates specific diagnostic or therapeutic
recommendations [15]. The vast majority of contemporary
medical Al systems based on deep learning architectures
operate as «black boxes». Consequently, even their
developers are frequently unable to mathematically
reconstruct or explain the step-by-step logic and causal
pathways underlying a specific clinical prediction or
therapeutic recommendation [16].

In such an environment, the traditional institution
of informed consent risks becoming a largely formal
legal procedure. Patients often provide consent for data
processing or the use of digital health services without
fully reviewing electronic documents or adequately
understanding the principles underlying the operation
of these technologies. As a result, informed consent may
gradually lose its original ethical significance, potentially
undermining the formation of a therapeutic alliance,
for which mutual understanding and trust are essential
components [17]. Furthermore, continuous remote
monitoring may foster a psychological dependence on
technological validation, whereby patients gradually
come to place greater trust in the information provided
by sensors or smartwatches than in their own subjective
perception of their physiological condition [12].

The Principle of Human Dignity: From the
Individual to the Dataset

Within the conceptual framework of bioethics,
the principle of human dignity affirms that every human
being possesses intrinsic worth and constitutes an end
in themselves rather than a means to the achievement of
others’ objectives, irrespective of their physical or mental
condition, cognitive capacity, age, or socioeconomic
status [4, 18]. This fundamental humanistic principle
underlies the Universal Declaration of Human Rights
(1948), the Convention on Human Rights and Biomedicine
(Oviedo Convention) (1997), and the UNESCO Universal
Declaration on Bioethics and Human Rights (2005) [19-21].
Nevertheless, the everyday practice of contemporary digital
medicine is gradually eroding this cornerstone of bioethics,
not through explicit or legally punishable violations but
through subtle and incremental transformations.

This gradual process has been described in
sociological and philosophical literature as the datafication
of the human body and personhood. Datafication
transforms the most intimate dimensions of human
existence including physiological responses, genetic
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information, behavioral patterns, and emotional states into
digital objects represented by depersonalized numerical
indicators, indices, and elements of large datasets [22].

From the perspective of clinical algorithms, the
patient inevitably ceases to be perceived as a unique
individual with a personal life narrative, fears, and
aspirations, and is instead reduced to a collection of
measurable parameters. Undoubtedly, this mathematical
reduction enables Al systems to identify hidden
correlations and subtle pathological patterns that remain
undetectable to human observation. However, the price
of this technological achievement may be the gradual
ontological devaluation of the individual, reducing human
beings to a set of digital characteristics and parameters.

The situation is further complicated by the
transformation of medical data into a strategic economic
resource. Today, personal health information, chronic disease
records, genetic characteristics, and patterns of consumer
behavior constitute some of the most valuable assets in the
global digital economy [23]. Patients whose unique clinical
experiences and biological data continuously contribute
to the training and improvement of commercial machine-
learning algorithms effectively become uncompensated
providers of raw data, often without financial or social
benefit and, in many cases, without even being aware of this
role. From the perspective of the principle of human dignity,
such a state of affairs raises profound ethical concerns, even
when formally valid and legally compliant informed consent
has been obtained from the patient [5, 24].

Concurrently, a concerning trend toward the erosion
of direct interpersonal communication and the diminishing
role of the physician-patient relationship has become
increasingly evident. According to empirical studies,
physicians in modern healthcare settings may spend up
to 50% of their working time interacting with health
information system interfaces, entering diagnostic codes,
completing electronic health records, and documenting
clinical data-rather than engaging in face-to-face,
empathetic communication with patients [25].

For individuals confronting oncological diseases,
palliative conditions, or terminal illnesses, in which
compassionate dialogue and psychological support are
often as therapeutically meaningful as pharmacological
interventions, such dehumanization represents a profound
loss. Genuine clinical empathy — the capacity for deep and
authentic understanding of another person’s suffering — is
an inherently human quality that cannot be fully replicated
or replaced by any artificial intelligence system, regardless
of the sophistication of contemporary large language
models [26].

The Principle of Integrity: From Treatment to the
Engineering of Human Beings

The bioethical principle of integrity postulates that
the human person constitutes an indivisible and inviolable
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whole not only at the biological (anatomical and
physiological) level but also across psychological, social,
emotional, and existential dimensions. Consequently,
any medical intervention should be evaluated within this
holistic context [27]. This ethical framework remained
relatively stable and uncontroversial as long as medicine
was primarily concerned with restoration (restitutio ad
integrum): treating disease and reconstructing impaired
organs or functions were regarded as unequivocal
acts of beneficence. The ethical landscape, however,
becomes fundamentally more complex when emerging
technologies enable medicine not merely to restore normal
function but to deliberately modify and enhance human
characteristics beyond the boundaries of the natural
human condition.

The advent of CRISPR-Cas9 genome-editing
technology has transformed precise and highly selective
genetic modification from the realm of scientific
speculation into an increasingly accessible laboratory
procedure [28]. Somatic gene-editing interventions, aimed
at treating inherited disorders in individuals who have
already been born, such as sickle cell disease or cystic
fibrosis, no longer encounter fundamental ethical objections
within the international bioethical community [29].

However, the ethical landscape is fundamentally
different with respect to human germline editing. The
controversial experiment conducted by the Chinese
researcher He Jiankui in 2018, which resulted in the birth
of the world’s first genetically modified twins engineered
to possess resistance to HIV infection, demonstrated to
the international community not merely an individual
ethical violation, but also the systemic unpreparedness
of international and national regulatory frameworks to
respond to the rapid advancement of biotechnologies [30].
Genetic alterations introduced into the germline are
irreversible and heritable across subsequent generations.
Consequently, decisions made today by researchers —
whether motivated by scientific ambition, social trends, or
pragmatic considerations — may become the irreversible
biological destiny of individuals who have not yet been
born and therefore cannot provide consent.

Contemporary neurotechnologies raise similarly
profound ethical concerns regarding the preservation
of personal identity. Deep Brain Stimulation (DBS),
achieved through the implantation of intracerebral
electrodes in patients with advanced Parkinson’s disease,
represents a well-established therapeutic intervention
that restores impaired motor function [31]. By contrast,
emerging invasive Brain—-Computer Interfaces (BCls),
which are capable not only of decoding neural activity
but also potentially of writing information back into the
cerebral cortex, artificially modulating emotional states,
and altering or creating memories, extend far beyond
the traditional objectives of medical treatment. These
technologies intervene directly in the very core of human
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cognitive identity, blurring the boundaries of personal
authenticity, free will, and individual responsibility for
one’s actions [32].

The boundary between the treatment of disease and
human enhancement is inherently dynamic, fluid, and
difficult to define with precision; consequently, it cannot
be permanently established through legislation alone.
Radical proponents of transhumanism regard human
enhancement — including cybernetic augmentation and
the genetic engineering of so-called «designer babies» —
as a natural continuation of human evolution and the
enduring aspiration for self-improvement.

In contrast, influential critics of biotechnological
progress, including Michael Sandel, Jirgen Habermas,
and Francis Fukuyama, argue that the acceptance
of liberal eugenics and the transition toward the
«designed» human being risk transforming the individual
into a commercial commodity. Such developments,
they contend, undermine the fundamental equality
between parents and children by recasting the former
as «designers» or «manufacturers» and the latter as
«engineered products» endowed with predetermined
characteristics [33, 34].

For this reason, both the World Health Organization
(WHO) and UNESCO currently advocate a highly
cautious approach, emphasizing that any interventions
involving the human genome or the nervous system
should be undertaken exclusively for therapeutic purposes
and only under conditions that preserve the individual’s
ontological dignity and personal integrity [35, 36].

The Principle of Justice: The Emergence of Digital
Inequality

The principle of justice in healthcare requires that
access to high-quality medical care and scarce healthcare
resources be determined solely by patients’ objective
clinical needs rather than by their socioeconomic
status, race or ethnicity, age, or geographic location [4].
However, the rapid integration of advanced technologies
into healthcare poses a substantial threat to this principle
at two interconnected levels: the infrastructural and the
algorithmic.

At the infrastructural level, a widening digital divide
has become increasingly evident. Effective utilization
of innovative healthcare services — including remote
patient monitoring, artificial intelligence applications,
and high-speed telemedicine — depends on access to
reliable internet connectivity, modern digital devices,
and an adequate level of digital literacy. Consequently,
older adults, patients with severe cognitive or sensory
impairments, residents of underserved rural areas, and
socioeconomically disadvantaged populations — precisely
those groups with the greatest need for continuous
medical care — often face significant barriers to accessing
these technologies [13, 37].
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Sociological  studies conducted during the
COVID-19 pandemic clearly demonstrated that, while
dominant neoliberal policy narratives portrayed the
«digital revolution in healthcare» as a mechanism
for achieving greater equity, the actual availability of
advanced digital health services among economically
disadvantaged populations remained consistently and
substantially lower than among more affluent groups [38].

At the second — and arguably more subtle and
consequential — algorithmic level, the challenge
of algorithmic bias emerges. The landmark study
by Obermeyer et al. (2019), published in Science,
demonstrated that one of the most widely used commercial
healthcare algorithms in the United States, which guided
the allocation of additional healthcare resources for
millions of individuals, systematically and unintentionally
disadvantaged African American patients [39].

The mathematical basis of this discrimination was
relatively straightforward: the algorithm used previous
healthcare expenditures as a proxy measure for a patient’s
actual clinical need. However, because of longstanding
socioeconomic inequalities in the United States, healthcare
systems historically spent substantially less on the care of
Black patients than on White patients despite comparable
levels of disease severity. Lacking the capacity to interpret
these data within their broader social and ethical context,
the algorithm identified a statistical association and
reached a conclusion that was mathematically consistent
yet ethically unacceptable: if fewer healthcare resources
had historically been allocated to these patients, they must
therefore have lower healthcare needs and require fewer
additional services [39].

This example should not be regarded as an isolated
error or an exceptional event. Rather, it illustrates
a fundamental structural limitation of intelligent systems
trained on historical datasets that inevitably reflect
existing social inequalities, discrimination, and systemic
biases embedded within society [6, 40].

The problem is further compounded by algorithmic
opacity. Patients whose access to expensive treatments
or surgical interventions is denied on the basis of Al-
generated risk assessments are generally unable to
understand the underlying rationale for such decisions
and are, in practice, deprived of meaningful legal or
procedural mechanisms through which those decisions can
be effectively challenged [16, 40]. Consequently, in the
era of technological transformation, discrimination risks
becoming not only systemic but also largely invisible to
external oversight and accountability mechanisms.

Pathways for Responsible Governance

An adequate and effective response to these
civilizational challenges cannot be reduced either to neo-
Luddite prohibitions on advanced technologies or to purely
technical modifications of software code through incremental
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patching. Rather, what is required is a comprehensive
and systemic methodological approach that has become
known in the contemporary international discourse as
ethics by design — the integration of fundamental bioethical
principles throughout the entire development lifecycle of
medical technologies, from the initial mathematical design
of an Al architecture to its final implementation in clinical
practice [39, 40]. Accordingly, every medical algorithm
should undergo rigorous bioethical assessment alongside
clinical validation, not retrospectively after complaints or
adverse events have occurred, but prospectively during the
earliest stages of system design and specification.

The explainability of algorithms (Explainable
Artificial Intelligence, XAl) is a critically important, yet
by itself insufficient, prerequisite for safe implementation.
A cornerstone of emerging medical law and Al
governance should be the preservation of the principle of
human oversight, embodied in the concept of human-in-
the-loop (HITL) [39, 40]. Under no circumstances should
physicians be reduced to the role of passive interpreters
or registrars of algorithm-generated recommendations.
Instead, they must remain the primary decision-makers,
bearing ultimate moral, ethical, and legal responsibility
for establishing the diagnosis and determining the
appropriate course of treatment.

The concept of Trustworthy Al, articulated in the
official policy documents of the European Commission,
operationalizes this approach through seven key
requirements:

1. Human agency and oversight;

2. Technical robustness and safety;

3. Privacy and data governance;

4. Transparency;

5. Diversity, non-discrimination, and fairness;
6. Societal and environmental well-being;

7. Accountability [2];

A substantial regulatory gap persists between
the exponential pace of technological innovation and
the comparatively slow adaptation of national legal
frameworks in most countries worldwide, including
Ukraine [3]. The international consensus reflected in the
UNESCO Recommendation on the Ethics of Artificial
Intelligence (2021), the WHO Guidance on the Ethics and
Governance of Artificial Intelligence for Health (2021),
and the provisions of the Oviedo Convention provides
a robust normative foundation for the governance
of emerging medical technologies. However, these
international instruments will remain largely declarative
unless they are effectively incorporated into national
legislation and, equally importantly, integrated into the
mandatory educational standards governing the training of
future healthcare professionals within university curricula.
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To facilitate a comparative assessment of the

bioethical risks in medicine, a comparative framework

existing international approaches to the regulation of was developed and is presented in Table 2.

Table 2

Comparative Analysis of International Strategies and Regulatory Models for Addressing Bioethical Risks

in Medicine

Artificial Intelligence
Act (Al Act, 2024)

European Union
(EU)

A stringent risk-based
regulatory approach
involving the prohibition of
Al systems deemed to pose
an unacceptable level of risk
to individuals.

Regulatory Model / | Global leader in | Key Regulatory Focus and Advantages of the Key Limitations and
Document Al governance [Philosophical Orientation Approach Challenges
* Legally binding
regulatory framework.
* High standards of Risk of increased

protection for patient
rights, privacy, and
fundamental freedoms.
« Effective enforcement
mechanisms, including
substantial financial
penalties for developers
and providers.

regulatory burden and
slower market adoption
of medical innovations
due to stringent
compliance and auditing
requirements.

WHO Guidance on

Human-centered
deontological approach

* Global applicability and
relevance.

Primarily advisory and

Ethics and Governance World.Heglth emphasizing the protection of |* Strong adaptation to the declgratn{e BN
g . Organization . . . . lacking direct legal
of Artificial Intelligence (WHO) vulnerable populations and  |specific ethical and clinical enforcement and coercive
for Health (2021) the reduction of the digital challenges of healthcare .
.. : regulatory mechanisms
divide. practice.
* Rapid translation of * Limited preventive
Liberal market-oriented innovative clinical decision p.roﬁectlon of patient
. Sy . model focused on fostering support systems (C.DSS) nghts.
Al Ethics Guidelines United States / . . . and new therapies into * Risk of market
; - innovation, technological .. . .
and White Papers Silicon Valley . . clinical practice. concentration and
leadership, and industry self- | Hioh . domi £ Bio Tech
regulation 1g attractiveness ominance ot Big Tec!
’ for investment and companies in the medical
technological development. | data sector.
DISCUSSION and digitalization pose a threat to the humanistic

The results of the systemic analysis indicate that
contemporary technological transformations generate
significant ethical challenges for the core principles of
modern bioethics, including autonomy, human dignity,
integrity, and justice. These challenges are interconnected
and systemic in nature, often affecting multiple
ethical dimensions simultaneously. For example, the
depersonalization of patients associated with datafication
processes may undermine both individual autonomy
and respect for human dignity; algorithmic bias raises
concerns related to justice and equality; while germline
genome-editing technologies prompt ethical questions
regarding personal integrity and intergenerational justice.

These findings highlight the importance of
a comprehensive approach to the analysis of the bioethical
implications of technological development. In contrast to
studies that focus primarily on individual technologies
or isolated ethical principles, the proposed framework
enables a broader examination of the interrelationships
among emerging bioethical challenges and their potential
implications for clinical practice.

One of the central debates in the contemporary
literature  concerns  whether artificial intelligence
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foundations of medicine or, conversely, can contribute
to the advancement of patient-centered healthcare.
In this regard, the American cardiologist and digital
health researcher Eric Topol argues that the automation
of routine administrative tasks, including medical
documentation and clinical coding, may substantially
reduce the bureaucratic burden on physicians. This, in
turn, can create greater opportunities for direct patient
interaction, empathetic communication, and the exercise
of those aspects of clinical practice that require complex
professional  judgment, moral responsibility, and
individualized patient care [14, 39].

At the same time, available empirical evidence,
including the study by Z. Obermeyer and colleagues
as well as documented cases of algorithmic errors in
cancer screening programs, suggests that, in the absence
of appropriate ethics-by-design mechanisms, artificial
intelligence systems may reproduce and reinforce existing
social and economic inequalities [39, 40].

An important limitation of the present study is
its narrative review design, which does not allow for
a quantitative assessment of the prevalence of bioethical
issues in clinical practice. Therefore, a systematic review
and meta-analysis represent promising directions for
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future research. In addition, most of the analyzed literature
is based on the experience of countries with high levels
of technological and economic development, particularly
the United States and the Member States of the European
Union. At the same time, the functioning of Ukraine’s
healthcare system under conditions of martial law, limited
resources, damaged medical infrastructure, and substantial
psychosocial burdens on the population creates a unique
context that warrants separate and comprehensive
scientific investigation.

CONCLUSIONS

Technological transformation in contemporary
clinical medicine creates substantial challenges for
established bioethical frameworks, the impact of which
can be observed across multiple levels of interaction
within the physician-algorithm-patient relationship. The
findings suggest that the increasing algorithmization of
clinical decision-making and the limited transparency
of many artificial intelligence systems («black-box»
models) may weaken the practical implementation of
informed consent and complicate the exercise of patient
autonomy, highlighting the need for the development
and adoption of explainable Al (XAI) standards. At the
same time, the ongoing datafication of individuals and
the reduction of patients to data-driven representations
within the expanding healthcare data economy raise
important concerns regarding human dignity and reinforce
the need to prioritize human agency within digital health
governance frameworks.

Furthermore, germline genome-editing technologies
(CRISPR-Cas9) and advanced neurotechnologies
extend the scope of medical intervention beyond therapy
toward human enhancement, generating complex ethical
questions related to personal integrity, identity, and
intergenerational responsibility. In parallel, the digital
divide and algorithmic bias may contribute to new forms
of inequality and discrimination, thereby challenging
the principle of justice and underscoring the importance
of independent ethical and methodological oversight of
emerging healthcare technologies.

The findings of this study suggest that the
preservation of the humanistic values of medicine in the
era of digital transformation requires the implementation
of the ethics-by-design approach, which integrates
bioethical principles throughout the entire lifecycle
of medical technologies from design and software
development to clinical validation and regulatory
governance. At the same time, maintaining meaningful
human involvement in clinical decision-making processes
in accordance with the human-in-the-loop concept
remains of fundamental importance.

Perspectives for further research. A promising
direction for future research is the conduct of a systematic
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literature review and meta-analysis of documented
cases involving violations of bioethical principles in
clinical research and in the application of deep learning
technologies in healthcare. Equally important is the
development and validation of a system of quantitative
indicators that would enable objective monitoring
of adherence to the principle of justice during the
implementation of digital health technologies within
healthcare systems. In the context of the ongoing digital
transformation of medicine, such instruments may
become an important component of ethical governance
and of assessing the impact of innovation on the quality,
accessibility, and equity of healthcare services.

COMPLIANCE WITH ETHICAL REQUIREMENTS

This article is a theoretical narrative review of
previously published scientific literature, philosophical
works, and international regulatory and legal documents.
The study did not involve human participants, the use
of biological materials, or animal experimentation.
Therefore, approval from a local ethics committee or
institutional review board was not required.

Study limitations. As a narrative review, this study
does not provide a quantitative or systematic assessment
of the prevalence of the bioethical issues discussed and
is therefore subject to a degree of selectivity inherent to
this methodological design. The evidence base draws
predominantly on sources originating from countries
with advanced technological and economic development,
in particular the United States and the Member States of
the European Union, which limits the generalisability of
the conclusions to healthcare systems operating under
substantially different institutional, economic, and social
conditions, including Ukraine’s healthcare system under
martial law. Future systematic reviews and empirical
studies are needed to validate and extend the findings
presented here.

Primary data and materials. The primary materials
of this study comprised peer-reviewed scientific
publications, international normative and regulatory
documents, and policy frameworks issued by leading
intergovernmental and  professional  organisations,
including the World Health Organization, the European
Commission, and UNESCO. The literature search was
conducted in the Scopus, PubMed, and Web of Science
databases, covering the period from 2014 to 2024,
and was supplemented by an analysis of foundational
bioethical texts and documented case studies on
algorithmic decision-making in clinical practice.

Declaration of AI use. No generative artificial
intelligence tools were used to produce the scientific
content, data analysis, or conclusions of this article. Al-
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proofreading and stylistic editing of the manuscript text; all
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Pe3rome

ETUYHI MEXI KNIHIYHOI MEOULIMHW B ENOXY TEXHONMOTYHWUX TPAHCOOPMALLIN
Katepuna O. l'onono6oBa, Biktopis-CeitnaHa M. "aniy, Poman C. Manueopaa, Moamuna A. Ky3abmeHko

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Bceryn. TexHoJioriuHi TpaHcdopmarii B 0XOpoHi 30poB’ss — nudpoBizauis, cucteMu mTy4yHoro iHTesekty (LUI),
TeJleMeAUIMHA, TeHeTU4YHe peJlaryBaHHs - BiAKpMBalOThb HOBi KJiHiYHI MOXJMBOCTI Ta BojgHO4Yac GOPMYIOTb
MPOCTip HOBITHIX 6i0eTUYHUX pPU3UKIB. [IUTAaHHS MpPO Te, e MPOXOJUTH MeXa MiXK TEXHOJIOTIYHOIO JOLI/IBbHICTIO Ta
JIIOACbKUMHU [TPpaBaMH, 3aJJMIIAETHCA BiJKPUTHUM y CBITOBOMY AMCKYPCI.

Meta. I[IpoaHani3yBaTH BIUIMB Cy4YaCHHX TEXHOJIOTIYHUX TpaHchopMamiii Ha [JOTpUMaHHA O¢yHJaMeHTaJbHHUX
MPUHIMIIIB aBTOHOMII, JIFOACHKOI TiIHOCTI, iIHTErpasbHOCTI Ta COIpaBeAJIUBOCTI B KIiHIYHIA MeIUIIMHI; 0OI'PyHTYBATH
HeOOXiJIHICTb BIPOBaJPKEHHsI JIIOJUHOLLEHTpUYHOI Mozeai Ta migxoay ethics by design y mpoueci po3po6ku Ta
iMIJIeEMeHTalil MEAUYHUX iIHHOBALiH.

Marepiaiu Ta MeTogM. BHUKOHAaHO HapaTUBHUK OIVISAZ: MpPOBEJEHO BCEGIYHMHM MOWIYK y MIKHApPOAHHUX
HayKOMeTPUYHHUX 6a3ax faHux Scopus, PubMed, Web of Science 3a kirodoBuME TepMiHamu 3a nepioz 2014-2024 pp.
Jlo aHasizy O6ysio A0JAaTKOBO 3ajJiyuyeHO YHWHHI HOPMATHBHI Ta JekjapaTtuBHi gokymeHTd BOO3, IOHECKO,
Pagu €Bponu Ta €EBpomeiicbkoi Kowmicii. BukoprcTaHo MeTogu cuCTeMHOro, 6i0eTHYHOro, KOMIIApaTUBHOTO,
JIeKOHCTPYKTUBHOTI'O aHaJli3y Ta MOPiBHAJBHO-NPABOBOTr0 aHaJi3y.

Pe3synbTaTu. BcTaHoBJeHO, 1m0 $eHOMEH aIrOpPUTMIYHOrO MaTepHaslisMy Ta Hempo3opicTb cuctem LI («yopHi
CKpUHBKH») GOpMasi3yloThb NpOLEeAypy OTpPHUMaHHA iHGOPMOBaHOI 3roAM, MiApWBalOYM ABTOHOMII MNalji€HTA.
Jenepconanizaniss 4epe3 «zaTtadikanio» 0cob6u U peAyKLil0 JIOAWHU A0 nudpoBoro mpodino abo martaceTy
CTBOPIOE NPAMI 3arposu JIOACHKIM TiJHOCTi, epeTBOPIOIOYM KJIHIYHI JaHi Ha KoMepLiiHI akTUBU. [eHeTHYHI
(CRISPR-Cas9) Ta HelpoTeXHOJIOTIi aKTya i3yloTh NPUHIMI iHTErpaJbHOCTI — 0COGJMBO B KOHTEKCTI pO3MHUBAaHHS
MeX MiX Tepamli€l Ta aHTPOMoJIOTiYHUM mokpauieHHsAM (human enhancement). LiudpoBuil po3puB Ta CTPYKTypHA
aJropuTMiuHa ynepepkeHicthb (algorithmic bias) mizpuBaTh NpUHLIMI CHpaBeAJIMBOCTI, 06MEXYOUH AOCTYI [0
BHCOKOTEXHOJIOTIYHOI JOMOMOT'H BPAa3JMBUM Ipynam.

BucHoBKHU. [lomanpiinii po3BUTOK KJIHIYHOI MeJMIMHU NOTpe6ye 060B’A3KOBOI iMmieMeHTauii KoHIenii ethics
by design - inTerpauii 6ioeTUYHHUX NPUHIUIIB y BeCh JeBeJONEePChbKUN Ta TEXHOJOTIYHUN IUKJ iHHOBaLiH. Lle Mae
CyIPOBO/XKyBaTHUCS >KOPCTKHMU NPAaBOBUMHU MeXaHi3MaMHU 3abe3leyeHHs NPO30POCTi aJIrOpUTMIB, 36epexeHHAM
NPUHLHUNY JI0JCbKOro KOHTposw (human-in-the-loop) Ta aganTauielo HalioHaJbHOIO 3aKOHOJABCTBA [0
MDXKHapOAHUX eTUYHHUX CTAH/APTIB.

Kawouosi caoea: 6ioeTuka, nupposa MeJUIMHA, IITYYHUH iHTe/JeKT, aBTOHOMis NMaLi€eHTa, JIOACbKa TiJHiCTh,
iHTerpaibHicTh, CipaBeAJIUBICTh, aJITOPUTMiYHA AUCKPUMiHaLis, ethics by design
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DEVELOPING RESILIENCE IN MEDICAL STUDENTS UNDER WARTIME:
A CONCEPTUAL REVIEW AND MULTILEVEL EDUCATIONAL MODEL

Lesya V. Lymar, Olena O. Khaustova, Oleksandra Ye. Taltanova

Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Introduction. The full-scale war in Ukraine has transformed medical education into a setting of chronic
uncertainty, recurrent disruption, and increased psychological burden. Medical students study amid air-
raid interruptions, displacement, altered clinical learning, and persistent information stress, which may
undermine academic functioning, professional identity formation, and mental well-being.

Aim. To substantiate resilience in medical students as an integral educational outcome under wartime
conditions and to propose a multilevel model for its development in medical universities.

Materials and methods. The authors undertook a problem-oriented conceptual review and theoretical
synthesis. They analyzed peer-reviewed publications and official public-health reports relevant to wartime
disruption of healthcare and health professions education, psychological functioning of Ukrainian medical
students and medical doctoral trainees, contemporary resilience theory, psychophysiological responses to
chronic stress, and resilience-supporting educational interventions. The review was purposive rather than
systematic; no primary data were collected and no statistical analysis was performed.

Results. Resilience is conceptualised as a dynamic, educationally modifiable capacity that supports sustained
learning, professional engagement, and psychological functioning under adversity. A five-component model
is proposed, comprising cognitive, emotion-regulatory, value-motivational, social-communicative, and
psychophysiological components. A three-level developmental model is also introduced: individual, group,
and institutional. Evidence-informed mechanisms include curriculum-level integration of resilience-related
outcomes, scenario-based and reflective teaching, formative assessment practices, psychoeducation on stress
and sleep, early recognition of distress and somatic warning signs, peer and near-peer support, mentoring,
continuity protocols for disrupted learning, and access pathways to psychological help.

Conclusions. In wartime medical education, resilience should not be reduced to individual toughness. It
should be treated as a strategic educational outcome jointly shaped by students, learning communities,
and institutions. A system-level approach can support academic continuity, professional readiness, and
mental well-being under prolonged crisis conditions.

Keywords: students, medical, adaptation, psychological, stress, psychological, Ukraine, mentoring,
peer group, educational measurement

INTRODUCTION

The war in Ukraine has created a prolonged,
system-wide crisis for healthcare and health professions
education. By May 2026, the World Health Organization
had verified more than 3,000 attacks on healthcare in
Ukraine, affecting facilities, medical transport, health
workers, and continuity of care [1]. In parallel, wartime
medical education has been challenged by interruptions
to teaching, safety risks, damaged infrastructure, staff
overload, and rapidly changing learning formats [2, 3].
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Medical students are therefore trained in a context
where educational demands coexist with exposure to
chronic insecurity and social trauma. Empirical studies
conducted in Ukraine demonstrate a substantial burden of
stress, anxiety, depressive symptoms, post-traumatic stress
indicators, and reduced academic performance among
medical students during the war [4, 5]. Ukrainian medical
PhD students have likewise reported class disruptions due
to air-raid alarms or shelling, financial and infrastructural
constraints, and heterogeneous patterns of adaptation
to wartime learning [6]. These findings suggest that the
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educational consequences of war extend beyond logistical
disruption and directly affect the psychological resources
that sustain learning and professional development.

Sleep disturbance, nightmares, hyperarousal, and
war-related post-traumatic stress symptoms have also
been documented among Ukrainian university students
during the invasion [7]. Such data are particularly
relevant to medical education, since medical students
are already recognised as a population with elevated risk
of depression, anxiety, and psychological distress even
in non-war conditions [8, 9]. Wartime adversity may
therefore amplify pre-existing vulnerabilities inherent to
intensive professional training.

Against this background, resilience becomes a core
concept for medical education. However, resilience
should not be understood as a fixed personal trait or as
a rhetorical demand that students simply «cope better.»
Contemporary research increasingly conceptualises
resilience as a dynamic process that emerges through
the interaction of individual capacities, social resources,
and institutional conditions [10, 11]. This understanding
is especially important for wartime medical education,
where the capacity to continue learning and remain
professionally engaged depends on both personal
self-regulation and the quality of organisational support.

AIM

To substantiate resilience in medical students
as an integral educational outcome under wartime
conditions, to define its multidimensional structure, and
to propose pedagogical, psychological, and organisational
mechanisms for its development in medical universities.

MATERIALS AND METHODS

This article is a conceptual review and theoretical
synthesis. It was developed to integrate evidence relevant
to the formation of resilience in medical students
during wartime and to translate that evidence into an
educationally applicable framework.

The evidence base was assembled purposively
around five domains: (1) official and peer-reviewed
sources describing the wartime disruption of healthcare
and health professions education in Ukraine; (2)
empirical studies on the psychological well-being and
academic functioning of Ukrainian medical students and
medical PhD students during the war; (3) contemporary
theoretical work defining resilience as a dynamic and
multilevel process; (4) research on psychophysiological
stress responses, sleep, cognition, and somatic symptoms
relevant to student functioning; and (5) intervention
literature on resilience training, assessment-related
educational frameworks, mentoring, near-peer support,
and peer-support models in medical or higher education.
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The synthesis proceeded in three stages. First,
wartime stressors and their educational consequences
were identified. Second, recurring resilience-related
constructs were grouped into a componential structure
relevant to medical students. Third, mechanisms of
resilience development were mapped onto individual,
group, and institutional levels. The resulting models
were iteratively refined to maintain conceptual clarity,
educational applicability, and alignment with the current
literature. Since the article is conceptual, no statistical
analysis was performed.

RESULTS

Wartime stressors and their consequences for
medical education

The wartime learning environment differs
qualitatively from ordinary academic stress. It combines
persistent external threat with uncertainty about

educational continuity, professional prospects, personal
safety, and the safety of close relatives. Reports from
Ukrainian medical schools describe disrupted teaching,
altered access to clinical practice, increased faculty
workload, resource constraints, and the need for rapid
organisational adaptation [3]. Broader wartime reviews
of health professional education similarly identify
curriculum, personnel, wellness, resources, and oversight
as recurring domains of educational vulnerability during
armed conflict [2].

For students, this context may be expressed through
impaired concentration, reduced learning efficiency,
emotional exhaustion, and difficulty maintaining a stable
professional trajectory. Korda et al. reported high levels of
stress, anxiety, depressive symptoms, and post-traumatic
stress indicators among Ukrainian medical students,
alongside lower academic performance compared with
the pre-war period [4]. Karasevska et al. found higher
proportions of depression and anxiety among Ukrainian
medical students than among a Croatian comparison
group and identified war-related stressors, financial
problems, and displacement as relevant predictors [5].

The available evidence also indicates that education
itself may function both as a source of burden and as
a stabilising structure. In the study of Ukrainian medical
PhD students, many participants remained motivated to
continue academic and medical careers in Ukraine despite
severe wartime pressures, whereas others experienced
substantial difficulty coping [6]. This duality is important:
structured activity can support meaning and continuity,
but without adequate institutional support, it may become
an additional stressor.

Sleep and psychophysiological recovery should
be considered part of the educational problem. Among
Ukrainian university students during the war, war
exposure was closely linked to nightmares, insomnia,
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and post-traumatic stress symptoms [7]. In medical
students more broadly, sleep quality is associated with
resilience and daytime functioning, suggesting that sleep
should be treated not as a peripheral lifestyle issue but as
a modifiable resource that affects learning capacity and
stress recovery [14].

Resilience as a dynamic educational outcome

Resilience is often described as the ability to
maintain or regain psychological functioning in the face
of adversity. Recent work places increasing emphasis
on resilience as a dynamic, multilevel process rather
than a stable, individual disposition [10, 11]. This shift
is essential for medical education, because it redirects
attention from student «toughness» alone toward the
educational conditions that enable or constrain adaptation.

In wartime medical education, resilience can
be defined as an integrative educational outcome that
supports the future doctor’s capacity to preserve learning
activity, professional purpose, ethical orientation, social
connectedness, and psychophysiological recovery under

prolonged stress. This definition combines personal
regulation with contextual support and aligns with the
contemporary view that resilience depends on individual,
social, and institutional resources [10, 11].

The educational relevance of this perspective is
reinforced by intervention studies. A recent meta-analysis
of resilience training in medical students found a small-
to-moderate positive effect on resilience and a moderate
effect on stress reduction, although heterogeneity and risk
of bias require cautious interpretation [15]. Educational
perspectives likewise argue that resilience should be
embedded in formal and informal curricula, assessment
practices, and the learning environment rather than
delivered as an isolated motivational activity [16].

A five-component model of resilience in medical
students

Based on the reviewed evidence and the specific
demands of wartime medical education, resilience
in medical studentsis proposed as a five-component
construct. The model is summarised in Table 1.

Table 1

Proposed components of resilience in medical students under wartime conditions

Educational significance in wartime medical

metacognitive monitoring.

Component Core content g
training
Realistic appraisal, problem-oriented thinking, Supports continuity of learning, clinical reasoning, and
Cognitive planning, decision-making under uncertainty, the capacity to act constructively when circumstances

are unstable.

Emotion-regulatory
episodes.

Recognition and modulation of anxiety, tolerance of
uncertainty, self-soothing, recovery after acute stress

Prevents emotional overload from disorganising
cognition, motivation, and professional interaction.

Value-motivational

Professional meaning, ethical stability, sense of
responsibility, commitment to the social value of

Protects against demoralisation and supports sustained
engagement in education and care-oriented roles.

medicine.
Social- Help-seeking, team functioning, giving and receiving Reduces isolation and enables peer, mentor, and faculty
communicative support, belonging to a professional community. resources to function as protective factors.
. . . |Sleep quality, stress reactivity, autonomic regulation, | Links resilience to the bodily resources required for
Psychophysiological | . .- o . . : . .
fatigue recognition, capacity for recovery. attention, learning, and safe professional functioning.
The cognitive component is central because and trauma-related symptoms among Ukrainian medical

wartime conditions create repeated demands for appraisal,
prioritisation, and flexible decision-making. It includes the
capacity to distinguish controllable from uncontrollable
elements of a situation, maintain realistic planning, and
preserve problem-solving behaviour. These processes are
closely connected with the broader literature on adaptive
responses to crisis and with data indicating that structured
educational activity may stabilise functioning under war-
related adversity [6, 10].

The emotion-regulatory component concerns the
capacity to remain psychologically functional during
and after acute stress episodes. This does not imply
suppression of distress; rather, it includes recognising
emotions, using stabilisation strategies, and preventing
anxiety or hyperarousal from overwhelming cognition
and interaction. The relevance of this component is
supported by evidence of high rates of anxiety, depression,
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students [4, 5].

The value-motivational component reflects the
future doctor’s sense of meaning, ethical commitment,
and sustained professional orientation. In the context of
war, professional identity and the social importance of
medicine may become protective sources of continuity.
The persistence of career motivation among many
Ukrainian medical PhD students despite adversity
illustrates the potential stabilising role of professional
meaning, although this resource is not universal and
should not be romanticised [6].

The social-communicative component acknowledges
that resilience is not an exclusively individual
achievement. Access to peers, mentors, faculty, and
professional communities supports adaptation, help-
seeking, and the reduction of isolation. Evidence from
higher education and medical education demonstrates
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that peer mentoring, peer learning, and near-peer support
can improve selected mental health and resilience-related
outcomes [17-20].

The psychophysiological component is included
because sustained professional functioning depends on the
biological capacity to recover. Chronic stress influences
cognition through endocrine and neurobiological
pathways, while impaired sleep and somatic symptoms
may signal early maladaptation [12-14, 21]. In medical

complaints [21]. Recognising these symptoms as relevant
to educational functioning may enable earlier support
before more severe deterioration occurs.

A three-level model for developing resilience

The proposed five-component structure explains what
resilience comprises. A second model is needed to specify
where resilience can be developed. For this purpose,
a three-level model is proposed: individual, group, and

students, somatic symptoms associated with mental institutional. These levels should not be treated separately;
ill-health  include sleep disturbance, headaches, their interaction determines whether resilience-oriented
musculoskeletal pain, and functional gastrointestinal practices become sustainable within medical education.
Table 2
Three-level model for developing resilience in medical students
Level Primary focus Illustrative mechanisms
Al Self-regulation and personal Psychoeducation on stress and sleep; planning skills; cognitive reframing;
coping resources. awareness of warning signs; safe help-seeking.
Mutual support and professional |Peer support; near-peer mentoring; small-group reflection; team-based
Group . . ) . . -
belonging. debriefing; culture of non-stigmatising communication.
. . Continuity protocols; flexible and asynchronous learning options; curriculum
o Educational design and . 7 i . . s X
Institutional o oy s integration; access to counselling; faculty guidance; monitoring of student risk
organisational responsibility. indicators

At the individual level, the educational task is
to strengthen students’ self-regulation without placing
the entire burden of adaptation on them. Skills such as
planning, self-monitoring, emotional stabilisation, sleep
awareness, and help-seeking are especially relevant under
prolonged uncertainty. Their value lies in supporting
functional learning and preventing distress from becoming
hidden until it severely interferes with performance.

At the group level, resilience is strengthened through
social connection. Peer-learning and peer-mentoring
interventions in higher education show encouraging,
although not uniform, evidence for stress and anxiety
outcomes [17]. Near-peer mentoring in medical students
has been associated with improved resilience and
maintenance of mental health indicators [18]. Theoretical
work on peer teaching also highlights the importance of

cognitive and social congruence between learners and
near peers [19,20].

At the institutional level, resilience becomes
a question of educational governance. Universities
influence resilience through the predictability of
communication, flexibility of learning formats, fairness of
assessment, availability of mental health support, and the
extent to which wartime risk is acknowledged rather than
normalised. Research on health professional education
during war indicates that wellness, resources, curriculum
continuity, and oversight must be addressed together [2,3].

for

Evidence-informed mechanisms medical

universities

The practical implications of the proposed models
can be organised into four interacting clusters of action.

Table 3

Practical clusters of resilience-supporting mechanisms in medical universities

Cluster

Recommended educational action

Rationale

Curricular and

Integrate resilience-related outcomes into courses; use
scenario-based learning, reflective writing, structured

Educational design can reduce avoidable
uncertainty and strengthen planning, cognitive

pedagogical dqbneﬁng, and formatlve. feedback; align assessment control, and professional self-cfficacy [16,22].
with transparent expectations.
. Provide psychoeducation on stress, trauma responses, Chronic stress affects cognition and recovery;
Psychological and . . A . .
. . sleep, fatigue, and somatic warning signs; offer brief self- [ somatic symptoms and sleep problems may serve
psychophysiological

regulation practices and referral pathways.

as early indicators of maladaptation [7,12-14,21].

Peer and mentor

Develop peer-support, near-peer mentoring, and mentor-
supervised reflection formats; prepare mentors in

Supportive relationships can reduce isolation and

support e e contribute to resilience-related outcomes [17-20].
Organisational Ma}ntaln clear wartime 1 carning p rotocols, asynchronous War-related disruption requires institutional
—_ options, alternative participation routes, and .
continuity . . . . adaptation rather than ad hoc responses [1-3].
communication standards during disruptions.
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The curricular and pedagogical cluster is particularly
important because learning design can either intensify
uncertainty or support mastery. The Systematic Assessment
for Resilience framework and related educational approaches
suggest that assessment structures, communication
of expectations, and purposeful learning activities
can be aligned with student well-being and resilience
development [16, 22]. In wartime settings, such alignment
is not a matter of «lowering standards» but of preserving the
conditions under which standards can be achieved.

The psychological and psychophysiological cluster
requires a non-stigmatising approach. Students should
be informed that stress reactions during war may be
understandable, but persistent sleep disruption, cognitive
exhaustion, somatic symptoms, or an inability to recover
warrant attention. This framing reduces moralisation
of distress and encourages earlier access to support.
Because medical students may interpret bodily distress as
either «normal fatigue» or isolated physical illness, basic
psychoeducation on stress—somatic links is especially
relevant [21].

Peer and mentor support should be structured rather
than symbolic. Evidence suggests that peer mentoring and
near-peer models can create accessible, relatable forms
of support, but they should not substitute for professional
psychological services where these are needed [17, 18].
Instead, peer systems are best positioned as one layer of
a stepped support architecture within the institution.

Finally, organisational continuity mechanisms are
central in wartime Ukraine. Flexible participation routes,
asynchronous learning, and predictable communication
during safety disruptions reduce uncertainty and
preserve students’ sense of control. Such measures also
communicate institutional recognition of reality, which is
itself important for trust and psychological safety [2, 3].

DISCUSSION

This conceptual review argues that resilience
in medical students should be treated as a strategic
educational outcome in wartime medical education. The
proposed framework moves beyond a narrow individual-
trait interpretation and instead integrates personal,
relational, and organisational determinants of adaptation.
Such an approach is consistent with contemporary

resilience science, which increasingly emphasises
dynamic and multilevel processes [10, 11].
The five-component model extends existing

discussions by explicitly including a psychophysiological
dimension. In prolonged war, the capacity to learn
and function professionally is inseparable from
sleep, recovery, autonomic balance, and the cognitive
consequences of chronic stress. Evidence on cortisol,
chronic stress, cognition, and somatic symptoms
in medical students supports the inclusion of this
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dimension [12-14, 21]. It also offers a practical advantage:
universities can monitor relatively observable warning
signs, such as recurrent sleep problems, exhaustion,
concentration difficulties, and stress-related somatic
complaints, as part of early support strategies.

The multilevel developmental model has direct
implications for institutional accountability. If resilience is
framed exclusively as the student’s duty, institutions may
overlook preventable contributors to distress. By contrast,
a multilevel model recognises that resilience is strengthened
when educational design is clear, peer relationships are
supportive, mentoring is available, and continuity procedures
are reliable. Research on medical education during war and
on resilience-oriented interventions supports this systems
approach [2, 3, 15-18, 22].

The models proposed here are particularly relevant
to Ukraine, but they may also inform crisis-sensitive
medical education in other settings affected by armed
conflict, displacement, pandemics, disasters, or prolonged
institutional instability. Their transferability should
nonetheless be evaluated empirically rather than assumed.
Context determines which stressors dominate, which
support resources are feasible, and which interventions are
culturally and organisationally acceptable.

An important practical implication is that resilience-
building should be integrated into routine educational
processes rather than relegated to optional wellness
events. Short psychoeducational modules, reflective
teaching methods, structured mentoring, transparent
assessment practices, and continuity protocols can operate
together as a coherent system. The recent meta-analysis of
resilience interventions in medical students suggests that
structured programmes can produce meaningful benefits,
but heterogeneity in design and outcome assessment
remains a challenge [15]. Accordingly, universities should
evaluate their own interventions using validated outcome
measures and transparent reporting.

CONCLUSIONS

The development of resilience in medical students
is a necessary response of medical education to prolonged
wartime adversity. In the Ukrainian context, medical
students study amid attacks on healthcare, disrupted
educational routines, safety threats, and substantial
psychological strain. These conditions make resilience
relevant not only to well-being but also to academic
continuity, professional development, and the long-term
sustainability of the healthcare workforce.

Resilience should be conceptualised as a dynamic,
educationally modifiable outcome comprising cognitive,
emotion-regulatory, value-motivational, social-
communicative, and psychophysiological components.
Its development requires coordinated action at individual,
group, and institutional levels.
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Medical universities can support resilience
through curriculum integration, scenario-based and
reflective pedagogies, fair and transparent assessment,
psychoeducation on stress and sleep, early recognition of
distress and somatic warning signs, peer and near-peer
support, mentoring, and clear continuity protocols during
disruptions. Such a system-level approach avoids placing
the burden of adaptation solely on students and instead
recognises resilience as a shared educational responsibility.

Perspectives for further research. Future research
should empirically validate the proposed componential
and multilevel models in undergraduate medical students,
interns, and medical PhD students in Ukraine. Suitable
designs may include cross-sectional model testing,
longitudinal monitoring of adaptation trajectories, and
intervention studies embedded in university support
programmes.

Priority outcomes should include resilience, perceived
stress, anxiety, depressive symptoms, post-traumatic
stress indicators, sleep quality, fatigue, somatic symptom
burden, academic functioning, professional motivation, and
help-seeking behaviour. Mixed-methods designs may be
particularly valuable for capturing how students interpret
resilience and institutional support under wartime conditions.

A further research priority is the evaluation of
multi-component interventions that combine pedagogical
redesign, psychoeducation, mentoring, and organisational
continuity measures. Such studies would help determine
which combinations of mechanisms are most feasible,
acceptable, and effective in medical universities operating
under prolonged crisis.
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Pe3rome

PO3BWUTOK PE3WUNIbEHTHOCTI CTYAEHTIB-MEMKIB B YMOBAX BINHW: KOHLENTYANbHUX OrNAf
| BAFTATOPIBHEBA OCBITHA MOLEJ1b
Necs B. llumap, Onexa O. XayctoBa, OnekcaHgpa €. TantaHoBa

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. [loBHOMacuiTabHa BiliHa B YkpaiHi mepeTBopuJia MeAHYHY OCBITY Ha NpPOCTip XpOHIYHOI HEBU3HAYEHOCTI,
NOCTIMHUX NepepyBaHb HaBYaHHS BHAC/AiJOK 3arpo3u 6esmeli Ta MiABUIEHOr0 NCHUXOJIOTIYHOTO HaBaHTaXeHHSI.
Mai6yTHi Jlikapi HaBYalOTHCSI B yMOBaX MOBITPSIHUX TPUBOT, BUMYLIEHOr0 NepeMillleHHs], 3MiH y Mpoueci KIiHiYHOT
HiZIrOTOBKY Ta MOCTiHHOTO iHYOpPMaLiHHOIO CTPeCy, 110 MOXKe HEraTUBHO BIJIMBATH Ha IXHIO aKaJeMiYHy JisIbHICTB,
npodeciiHy ileHTUYHICTD | ICHXiYHe 6/1aronoJyy4s.

MeTa. OGrpyHTyBaTH PE3UIbEHTHICTb CTYAEHTIB-MeUKIB 5K iHTerpaJbHUN OCBITHIN pe3y/sbTaT B yMOBax BiHHU Ta
3alpoNOHyBaTH 6araTopiBHeBY MoJeJb ii pO3BUTKY B MeUYHUX YHiBepCUTeTaX.

Marepianu Ta MeToaM. BukoHaHO NMpo6JiIeMHO-OPiEHTOBAHUM KOHLIENTYaJbHUH OIJAJ i TEOpeTUYHMUM CUHTeS.
[IpoaHanizoBaHO peneH3o0BaHi myo6Jikanil Ta odililiHi 3BiTH, NpUCBSAYeHi BIJIMBY BiHHU Ha OXOPOHY 3J0pOB’sl U
MeJIUYHY OCBiTY, ICUXO0JIOTIYHOMY QYHKIiOHYBaHHIO YKPAiHCbKUX CTYAEHTIB-MeJUKIB i 3706yBauiB CTyneHs JOKTOpa
dinocodil MeguuHoro mpodinro, cyyacHUM HifAxoAaM L0 po3yMiHHS PE3UIBEHTHOCTI, CUX0}i3iosoriyHNM peakisam
Ha XpOHIYHUH CTpec Ta OCBITHIM iHTepBeHLisAM, CIPSIMOBAHUM Ha MiJTPUMKY afanTanii. Orisjg Mae Lilb0BUH, a He
CUCTeMaTUYHUH XapaKTep; NepBUHHI JaHi He 36UpaNCsl, CTATUCTUYHUH aHali3 He IPOBOJUBCS.

Pe3ynbTaTU. Pe3UJIbEHTHICTh PO3IISAHYTO SIK AWHAMiuHY, OCBITHbO-MOAMQIKOBaHy 34aTHICTb, sKa MOiATpUMYE
Oe3nepepBHICTb HaBYaHHS, 3aJy4YeHICTb CTYZEHTIB [0 HaBYaJbHOIO Mpolecy i mncuxosoriyHe QyHKIiOHyBaHHSA
B YMOBAaxX TPUBAJIOrO CTpecy. 3alpONOHOBAHO I'ITUKOMIIOHEHTHY MOJeJIb, IKa OXOIJIIOE KOTHITHUBHHUH, eMoliiiHo-
PEeryJsaTOPHUM, I[iHHICHO-MOTHUBALIMHUH, COI[iaIbHO-KOMYHIKaTUBHUH 1 mcuxodisiosorivHui KOMNOHEHTH. Takox
MpeJ/ICTaBJeHO TPUPIBHEBY MOZIE/Ib PO3BUTKY PE3UIBEHTHOCTI: iIHAUBIAyaIbHUHN, TPYNIOBUM Ta iIHCTUTYLIHHUN PiBHI.
BHUCHOBKHU. Y BOEHHUX YMOBaX PE3WJIbEHTHICTb He CJIiJj 3BOAUTH [0 OCOOUCTOI «CTIMKOCTi» CTyAeHTa. Ti gouineHO
pO3MIAAATH SIK CTpATeriYHUM OCBITHIM pe3y/nbTaT, AKUH CNiJIbHO POPMYEThCA 306yBa4aMH OCBIiTH, akafeMiYHUMHU
CHiJIbHOTaMU Ta yHiBepcuTeTaMH. CUCTEMHUM MiJXif cripusie Ge3mepepBHOCTI HaBYaHHs, NpodeciiHii roTOBHOCTI
MalOyTHiX ¢paxiBLiB i ncuxiyHOMY 6J1aronoJIyd4yIo MalOy THIX JikapiB.

Kawouosi cnosa: ctyaeHTH-MeAUKH, IICUX0JIOTiYHA aJanTalis, ICUX0JIOTiYHUH cTpec, YKpaiHa, HAaCTaBHHMIITBO,
rpymna oJHoOJIiTKiB, OCBiTHE OLliHIOBaHHSA
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