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CeigouTBo npo AepxxaBHy peecTpauito cepist KB Ne18106-6906 Big 2.09.2011 p.
. . . lnenTndikatop megia R30-02791 (Butsar 3 PeecTpy cy6’ekTiB y cdepi megia-
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BianosigHo fo «lMepeniky HaykoBux dhaxoBrx BUAAHb YKpaiHW, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOPa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosigHo Ao Mopsaky dopmysaHHsA Mepeniky HaykoBux dhaxoBrx BUAAHb
Ykpainu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHs 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi YkpaiHu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHictepcTBa ocBiTv i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnm y MiHicTepcTsi tocTuuii Ykpainm 06.02.2018 poky

3a Ne 148/21600, BuaaHHs BHeceHo Ao Mepeniky HaykoBmx haxoBux BuAaHb YKpaiHK, B SKUX MOXYTb MyOnikyBaTucs peaynbratv AMcepTauiiHix pobiT Ha
3000yTTS HayKOBMX CTyNeHiB AOKTOPa Hayk, kaHAnaaTa Hayk Ta CTyneHs goktopa dinocodii, Kateropis «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» o Kareropii «A».

YKypHan BKnoYeHwWiA y katanorv Ta HaykomeTpuyHi 6a3u: HauioHanbHa 6iGnioteka iM. B.l. BepHaacbskoro (National Library of Ukraine), «YkpaiHcbka HayKoBO-OCBITHS!
TenekomyHikauinHa mepexa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit, Scopus, EBSCO.
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[yGnikaniliHa eTuka sKypHaIy Bi/IOBIIa€ NONOKEHHAM «C/IMHI BAMOTH JI0 PyKOIHCIB, 110 PEJICTABISIOTECS B GioMeMUHi KypHAIH,
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EnexrpoHHE pe3epBHE KOIIIOBAaHHA 1 30epekeHHS JOCTYILy 10 XKypHay 3a0e3nedeHo nusixoM sukopucranas CLOCKSS.
Bunasununit manipect CLOCKSS — http://neonatology.bsmu.edu.ua/gateway/clockss
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HEKPOTUYHI ITHEBMOHII Y IITEN

B I[IOCTEIIJIEMIYHOMY IEPIOJI
IHOEKIII COVID-19: CTATUCTUYHNIA
AHAUJII3 XBOPUX, SIKI JIIKYBAJIMNCS

B HALIIOHAJIBHIN JUTSIYIA
CIIELIAJII3OBAHIN JIIKAPHI
«OXMATIOUT»
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(m. Kui, Ykpaina)

Pezrome.

Inosemna meduuna nimepamypa 8xasye Ha 30i1bUeHHsL KITbKOCMI YCKAAOHeHUX Qopm nosanikapranux nueemonii (1111) cepeo
dimetl y nocmenioemiynuil nepioo ingexyii COVID-19, wo sueHi nos ’sa3y1ome 3i 3HUNCEHHAM IX IMYHHO20 CIMAMYCY 8 YMOBAX
MPUBANIO20 KAPAHMUHY MA SHUNCEHHAM Pi6HA IMyHi3ayii. Y cmammi Hadaembvcs ananiz eunaokie cocnimanizayii oimeu 3 I111 ma
3 ix yckaaOHeHumu ghopmamu — Hekpomuunumu nHesmoriamu (HII) — ¢ Hayionanvuii oumsuiti cneyianizoganiv nikapui (H/[CJI)
«Oxmamoumy 3a ocmani 10 poxig. [Tiomeepooiceno niosuwenns yucaa cocnimanizayii oimet 3 I1I1 ma ix ycknaonenux gopm.
Biomiueno 2 nioviomu xpusoi cocnimanizayii’y 2018 p. ma 2023 p., wjo 6 nepuiomy sunaoky 6yno ooyMosieHo yupKyisayicio 6ipycie
epuny A i B na mni peopeanizayii opeanie oxoponu 300po8’s, a 8 opyzomy — yupkyaayieio gipycy epuny A ma SARS-COV-2 ma
NPURUHEHHAM KAPAHMUHHUX 3aX00i8 Y OUMAHUX KOTeKMuax. Ak i €8poneicvki Meouxu, Mu 6UAGUIY MICHUL 38 30K MidiC pigHem
eocnimanizayii 3 npueo0y HeKpOmMu4YHUX NHe6MoHil ma pieHem 3axgoprosanocmi Ha I’ PBI, soxkpema na epun A ma COIVID-19.
Bcmanosneno epynu pusuxy wooo mMoxcausozo yckaaounenozo nepebiey I1I1 — ye dimu 00wKinbHo20 ma pauHb020 WKITbHO2O
6iky. [locniosceno gpakmopu, AKi 6NAUAIOMb HA MPUBANICMb 3A2ANbHOI 2ocnimanizayii oimeil.

Knwuoegi cnosa: oimu; nosanikapuana nneemonis; HeKpomuuna nueeMonis, 6ipychi ingexyii: 2pynu pusuxy; sazaibnuil

mepmin 2cocnimanizayii.

[omupeHicTh BUMAAKIB HEKPOTHIHOT THEBMOHI1
(HIT) cepen muTs90ro HaceJIeHHS 3a TaHUMH 1HO3EMHUX
JDKEpes 3HaXOANUTHCS y Mexax 4-10%. @paHIy3pKi BUeH]
[8] BcTanoBmH, 0 yacTka HII cepen rocmiranizoBaHux
niteil 3 mo3anikapHsaHOO mHeBMOoHieo (I1IT) 3a mepion
2006-2009 pokiB craHoBuia 4,5%, a 3a 2009-2011 poxu
PIBEHB IBOTO MOKAa3HWKA MOABOIBCI — 9%. 3a maHUMU
aynuty British Thoracic Society Paediatric Pneumonia
(bpuTaHCchKOTO TOpaKaabHOTO TOBAPHUCTBA 3 ITHTAYOL
mHeBMoOHi1) 3a 2020 pik mume y 3% Bunanxkis [111 ycknan-
HSIOTBCS AecTpykuieto. Y 57% (251/143) sumankis I1I1
Oyna miarHOCTOBaHa y JiTe#l BikoM 10 5 pokiB. VY miit
BiKOBI# Tpymi yckiamgaeHuit nepedir I111, axk 1o po3Bu-
TKy HII, cioctepirascs Haituactime —y 73 (51%) 3 143
xBopux xgite#t [10]. PerpocniektuBHMi anani3 6a3u na-
Hux nepiarpuuyHux mamieHTiB (Kids Inpatient Database)
y Cnonyuenux lltatax Amepuku (CIIA) 3a 2016 pik
BCTaHOBUB, IO po3moBciomkeHicTh HII ckmamae 3,2 Ha
10000 Bumankis [12].

Hait6inpm momupeHUMHU 30yIHUKAMH Yy HAiTeH
3 HII e Streptococcus pneumoniae (S. pneumoniae),
Staphylococcus aureus (S. aureus) i Mycoplasma
pneumoniae (M. pneumoniae). [Hmi OakTepianbHi areHTH
3HagHO piame € mpuanHaMu HIT [8, 12, 19].

Jesxi BipycH, 30KpeMa Bipyc TpuUITy, Taparpuiry, ae-
HOBIpycC, pecripaTopHO-cuHIUTIanbHuN Bipyc (RSV), Bi-
pycH rpymH repriecy (IUTOMETaNIoBipycC, BITpsIHA Biclia Ta
Bipyc Emmreitn-bapp), kopoHaBipyc, a Takox MeBHI pi3-
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HOBHJM €HTEPOBIPYCIB TAKOK MOXYTH CIIPHATH PO3BUTKY
HIT [5, 12].

Jo6pe Bimoma ciHepris MiXx BipycaMu i OaKTepisMu.
Koindexkist Mae TeHAEHIIIO 0 TSHKIOTO Tepediry ImHeB-
MoHii. Bxke maBHO moBizomisutocs mpo possutok HII, sika
OB’ s13aHa 31 CTAPTOBOIO 1H(EKIII€I0 BipycaMu TpuIry abo
Taparpuiry 3 IMOJaJIbIINM PO3BUTKOM ITHEBMOKOKOBOI 260
ctadimokokoBoi iHdekii [4, 17, 19]. Hitu, sxi iHpikoBaHi
OITHOYACHO BipyCaMH TpUIY A i 30JI0TaBIM CTa(piIOKOKOM,
YacTille MaJld TSDKKI YCKIJIQAHEHHS JITEHEBOTO MPOIIecy
1 OLTBIII BUCOKHH piBeHB cMepTHOCTI [12].

3a pesynsratamu nposeneHoro B CIIA y 2022 pomi
MYJBTHICHTPOBOTO AOCIiIKeHHS [16], 10 skoro Oyio
3amydeno 2350 miteit Bikom 0-18 poxiB, mpu BCTymi A0
CTaIioHapy 3 JiaTHO30M «II03aJiKapHsSHA THEBMOHIS,
y Ma3Kax 3 HOca, IJIOTKH, KPOBi, IIEBPaIbHOI PiauHH,
a TaKkoX 3 OpoHxoansBeonsspaoro taBaxy (bAJI) abo mo-
KPOTHUHHI ITUX JiTeH 3pinka Oy BUSABICHI S.pneumoniae
y 8% Bumankis Ta M.pneumoniae —y 8%, Toxi ik RSV —
y 66% Bunankis. Y meskux kpaiHax JlatmHChKOI AMe-
puxu (Ilepy) Ta Asii (Kuraii, Ciaranyp, TaitBanb) 3 MeHII
HHU3bKUM PiBHEM COIIaJIbHOI MTOJITHKHU Ta PO3BUTKOM
MEIUIUHH CIOCTEepiraiacs IpOTUIIEKHA TCHICHII:
yacTka OaKTepianbHUX 30y JHHUKIB y CYKYITHOCTI CKIIagana
32-56%, a BipyciB (RSV ADV, rpun) — 5-35% Bunankis.
VY 2022 poui Mi>xkHaponHUMU criBToBapuctBamu ERS/
ATS [13] OyB npoBeneHU MeTaaHai3, IKAWA 3aCBiTUUB,
o mpudnu3Ho y 10% xBopux Ha [1I1 coctepirascst mies-
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pajbHUI BUMIT, 3 IKOT0 Oyyin BUALNEH] BipycH. Arnold
i criBaBT. [3] 3BepHYIM yBary Ha 30inbmeHHs Ha 25%
YciIa BUNIA/IKIB TUIEBPAJIbHOI 1IH(EKIIi1 y 3MMOBHIi Tepion
POKY, KOJIM CIIOCTepiraBcst HallBUIUK PiBEHb PiYHOTO
MOKa3HUKa 3aXBOpIOBaHOCTI Ha Tpun. Lli nani mo3Bomns-
I0Th IPUITYCTUTH iICHYBaHHS 3B’13KY M)k BHHUKHEHHSIM
€Ii30/1iB TICBPOITHEBMOHIH 1 3aXBOPIOBAHICTIO HA TPHIL.
[IpoTe npssMuii BIUIMB BipyciB y PO3BUTKY IJIEBPATBHAX
iH( ekt me i moci He moBeneHwi [13].

OcrtaHHIM 9acoM 3’ SBUJIHCS MOBIIOMJICHHS 1 TIPO
3B’s130K Bipycy SARS-CoV-2 3 mieBpaibHUMH YCKIIATHCH-
HSIMH Y JiTeH 3 BipycHOI0 mHeBMoHiero [14, 15]. Onnak,
pob pizHux mramiB SARS-CoV-2 y poszsutky HII Ta ii
YCKJIaTHEHb HEIOCTaTHHO BUBUCHA.

Ha nouatky mangemii COVID-19 Big3HaueHo 3HU-
KEHHS YaCTOTH NEPCUCTEHIIIT OaKTepiaIbHUX MTaTOTEHiB,
110 CIIPUYMHSIOTH IHBa3UBHI pecripaTropHi npoueck [18].
3okpema, [HiniaTHBa 3 HarIsAAy 3a IHBAa3MBHUMU pecIIi-
patopuumu ingpekuismu (IRIS), B kil 6epyTh ydacThb
26 xpaiH, MOBIAOMJIISE, O i/ Yac JAHOI MaHIeMil 3a
niepiox 3 1 ciunst 2018 p. mo 31 TpaBus 2020 p. 3axBopio-
BaHICTh Ha 1HBAa3WBHI JIETEHEBI XBOPOOH, K1 BUKIMKaHI
TaKMMH 30yZHUKaMu, K S. pneumoniae, H. influenzae
i N. meningitidis, 3HU3MIIACS, 30KpeMa BUKJINKaHUX S.
pneumoniae — Ha 68% 4epe3 4 TrxHi 1 Ha 82% vepe3
8 TrxHiB. BipoBajykeHHS MONITHKU CTPUMYBaHHS 1H-
¢exuii COVID-19 (i3osmsimist XBOpUX, TUCTaHIIFOBaHHS,
MUTTS PYK 1 HOCIHHSI Mack¥) Ta iHpopMyBaHHS rpoma-
CBKOCTi, HMOBIPHO, 3HU3UJIO MOXKIIHBICTH Iepeaadi S.
pneumoniae, H. influenzae i N. meningitidis, mo mpu-
3BEJIO 0 3HAYHOT'0 CKOPOYCHHS YKCIia BUIIAKIB iHBA-
3MBHUX 3aXBOPIOBaHb y 0arareox kpaiHax cBity [7]. Kpim
toro, manzaemis COVID-19 npussena 10 3HHUKEHHS piBHS
OXOIIJICHHSI JiTel BaKIIMHAIII€IO.

Li ¢pakTOopu MOIIM HEraTWBHO BINIMHYTH Ha J103pi-
BaHHS IMyHHOI CHCTEMH Y JITEH, IO CIIPUIMHIIIO «iMy-
HiTETHUH OOpr», KM 32 TIPOTHO30M JAESKUX aBTOPIB, Mir
MAaTy HeTaTHBHI HACIIIKY B TOCTEITiIeMIYHIH iepion. Ynm
JIOBILIHI TIepioj] KapaHTHHY, TUM OiIbIIIa HMOBIPHICTb Maii-
OyTtHIX eminemiii [9, 18]. Tak, 3 2022 poky (TIepmoro poky
micnst nangemii COVID-19) y Hu3mi eBporneiicbknx Kpain
TTOBIIOMJISUIOCS TIPO HE3BUYAiHE 3pOCTAaHHS 1HBA3UBHHUX
iH(eKnii, 0cOOMMBO CIPHYMHEHHX S. pyogenes y (opmi
TUIEBPOITHEBMOHI{, €KCYIaTUBHOTO TUICBPUTY TA CHHAPOMY
CTPENTOKOKOBOI'O TOKCUYHOI'O MIOKY [23].

MeTa po6OTU: npoaHanizyBaTH CTAaTUCTUYHI JaHi
Harionaneroi muTsuoi crieriianizoBanoi nikapui (HJCJT)
«OxMaTauT» 100 piBHIB rocmiTamizamii xitei 3 mo-
3aJIiKapHSIHOI ITHEBMOHIEIO Ta 11 yCKIagHeHUX Gopm;
MpoaHaJli3yBaTH MOXIIMBI ()AKTOPH BIUIMBY Ha MOKa3HHUK
3araJbHO{ TPUBAJIOCTI TOCIITAI3AIIiT.

3a TaHUMHU CTaTUCTUYHOTO BiJiy JikapHi «Oxmar-
T 3a octaHHi 10 poKiB KUNBKICTb NMPOJIIKOBAaHUX JiTEH
3 niarHo3oM «[lo3anikapHsHa ITHEBMOHISD) 3pOciia Maike
B 3 pasu: 3 27 Bunaaxis npotsrom 2014 poxy a0 74 Bunan-
KiB —y 2023 poui. Oco0GIMBO 3HAYHE 3pOCTaHHS KUTBKOCTI
TaKMX BUNAJKIB BiJOYyJIOCS Iicisl MPUIUHEHHS KapaH-
TUHHEX 3ax0/iB moxo COVID-19 B YkpaiHi Ta BiTKpHUT-
TAM JUTSYAX CAJIOYKIB 1 KL JJIS BiABIAYBaHHS TITHMU,
TOOTO B OCIHHBO-3UMOBO-BECHSHHH €ITiJIEeMIYHUHA Ce30H
2023-2024 poxkiB. /liTn 3 HEKPOTHYHOIO ITHEBMOHIEO B T1€-
pion 2014-2022 pokiB 30cepernKyBaIncs B JIKapHi y Bij-
JIIeHHI THIHHOT Xipyprii, TOMy AaHi oo rocmitaizarii
3a I1i pOKH OYyJI0 OTPUMAHO 3 I[LOTO BiJJIIJICHHS, a 3 YSPBHS
2022, xonu B JlikapHi OyJ10 BiIKpHTE crieniati3oBaHe Bi-
JIICHHS TopakajbHOI Xipyprii, 1o cepenunn 2024 poky —
3 000X BiAJIiJICHb.

Puc. 1. Ounamika piBHS rocnitanisauii giTei 3 no3anikapHAHO NMHEBMOHIEIO Ta HEKPOTUYHO
nHeBMmoHicto B HOCJ1 «OxmMaTauT» npotaromMm octaHHix 10 pokiB (2014-2023 poku).

Ha puc. 1 noGpe npociikoBy€eTbCs TEHIEHLIIS 0 3pOc-
TaHHs KitbkocTi Bumankis [1I1 (3a 2023 pik y BigniieHHI
TOpaKaJIBHOI Xipyprii nponikoBaHo 12 xitei, y BinaiaeHH]
THiltHOI Xipyprii — 5 xBopux). ['padik neMoHCTpy€e HU3bKUIA
piBens HII mix wac emigemii COVID-19 (2020-2021 pp.)
ripu nocuts Bucokomy piBHi [1I1. [Jani 3a 2022 pik MoxHa
HE BPaxOBYBaTH, OCKIJIbKM B L€l TEepMiH BigOymnacs Ma-

COBa Mirpalisi AUTIYOTO HACEIICHHS 32 KOPJIOH B 3B SI3KY
3 IIOYaTKOM aKTUBHUX 00WOBUX Jiii B YKpaini. Takoxk Ha
puc. 1 4iTKO Bi3Ha4Y€HO /1Ba MiAHOMH PiBHS TOCIITalli30-
BaHux giteit sk 3 [1I1, Tak i 3 HITy 2018 Ta 2023 porii. Pict
piBHs IIT B 2018 pomni BinOyBCst 3a paxyHOK LUPKYIALIT
BipyciB rpumy Ara B miJ yac 0CiHHBO-3UMOBOTO HIepiony
Ta migiioMy 3axBoproBanocti Ha I'PBI no eninemiunux no-
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ka3HuKiB (maHi Llentpy [pomancekoro 3mopoB’s), o Bij-
OyBasiocst Ha T pepopMyBaHHS MEAWYHOT ray3i. Y 1er
Yac CIIOCTEePIranocsi CKOPOYEHHsI KUTBKOCTI METUYHUX 3a-
KJIaliB Ta IXHBOTO (piHAHCYBaHHS, 3MEHIIIEHHS KITBKOCTI
JiKapiB ycix creniaabHOCTEH, y TOMY YHCIi MeaiaTpis.
Byma 3pyiiHOBaHa crcTeMa MIKUTBHOT 1 TOMIKIIEHOT MEIH-
LUHA 3 ii TNITAHOBMMH MEAOTIISIaMH Ta PO UIAKTHYHOIO
BakIuHamiero. J{iTei modanu croctepiraty CiMeiHi Jikapi
3 HEJIOCTATHIM JIOCBIJIOM BE/ICHHSI ITaTOJIOT T TUTSYOTO BiKY.
Li mponecn mpu3BeH 10 MOTIPIICHHS CTAaHy CIOCTepe-
KEHHS 332 XBOPUMH JITHMH, HACIIIKOM 40r0o HMOBIpHO
OyJ10 3pOCTaHHs YaCTOTH YCKIaHEHUX (hOPM ITHEBMOHIH,
a caMe HEeKpOTHYHHX ITHEBMOHIH.

3pocTraHHs KUTBKOCTI rocmitanizariit mitet 3 [T ta HIT
y enigemiunnit nepion 2023-2024 poki Oyno 00ymMoBieHe
LUPKYJIALIEI0 IepeBaXkHO BipyciB rpumy A Ta SARS-CoV2
31 3HaYHO BHIIUM iH(IKyBaHHSIM caMe IUTSIYO0TO Hace-
JICHHS, IO CITIBIIAJajo0 i3 3aKiHUEHHSIM KapaHTHHHUX
3aX0/iB Ta MmepexonoM 3 oceHi 2023 poKy AOMIKITBHUX
1 IKUTFHAX 3aK11a/1iB Ha 04HY (DOpMY HaBYaHHS (32 JaHUMH
Hentpy ['pomanchkoro 310poB’st Ykpainm).

Jist BUpIIEHHS IMOCTaBICHUX 3aBJaHb OyJIo Mpo-
BEJICHO PETPOCHEKTUBHUHN aHaIIi3 icTOpili XBOPOO miTeit
3 BiIIUICHHS TOpaKabHOI Xipyprii 3a 2023 pik i nepmoro
niBpivust 2024 poky. Y 2023 poui Oys0 rocmitanxizoBaHO
JI0 BiAMiJNIeHHs TopakanbHOI Xipyprii 12 nmiteit, cepen
SIKUX 8 XJIOIMYUKIB Ta 4 AIBYMHKH BiKOM Bif 1 0 6 POKiB.
CepenHill BiKk CTAHOBHB 3 POKH 1 2 MicsIIi. 3aJeXHO Bif
CE30HY POKY PO3MOJLI TOCIITATI30BAHUX MITSH CKIIAIaB:
B3UMKY — | TuTHHA, HaBeCHI — | AWTHHA, BIITKY — 3 JH-
THUHH, BOCCHH — IIOYATOK 3UMH — 8 niTeld. ITik yacToTH roc-
TiTasi3amnii BigOyBcs y HKOBTHI-IHCTOTA], 110 30iranocs
31 3pOCTaHHsIM 3aXBOPIOBAHOCTI B OCIHHIH nepiox emizce-
30Hy 2023-2024 poxkis.

VY 3umoBo-BecHsHUH niepiox 2024 poxy y BiagiieHHI
OyJ10 MposTikoBaHO 7 AiTed (4 XJOMYUKH 1 3 AIBUMHKH),
CepenHill BiK KX CKJaB 6 pokiB 7 MicsmiB (Bix 2,8 1o
14 pokiB), TOOTO KOHTHHTEHT OyB ITEPEBaYKHO 33 PaXyHOK
JiTeH MOIIKUIHPHOTO 1 PAaHHBOTO INKLIBHOTO BiKY. SIKIIO

BpPaxOBYBaTH TPHUBAJIICTh BCHOTO EIiJJEMIYHOTO CE30HY
2023-2024 pokiB, cepeaHiil BiK TOCITANI30BaHUX AiTeH
CTaHOBHUB 4 pokH i 5 micsuiB. Haifyacrime XxBopinu xion-
YHMKH: CIIBBIIHOMIEHHS KIJIBKOCTI XJIOIIYHKIB 1O JiBUaT
ckiagano 12:6. Jlume onHa IUTHHA Mala CyIyTHIO I1aTO-
JIoTiI0 IIeHTpanbHOi HepBoBoi cuctemu (LIHC).

Enigemionoriyauit aHaMHE3 XBOpUX AiTell OyB 00Ts-
KEeHHH: y ciM’1 1o abo micins rocmitanizamii AUTHHE 10
CTaIlioHapy XBOPLIO IIe KiJbKa i 4iICHIB — 6 BUMIAJIKIB;
y 4 miteit Bim3Havganocs 2 emizonu ['PBI mpoTsrom nHaii-
ONMMOKYNX 2 MiCSIIIB, X04a MOXJIMBO 1Ie OyB mepeOir of-
HOTO iH(EeKIiIHHOTOo Iporecy (110 XapaKTepHO AJIs Bipycy
SARS-CoV-2); 8 miteit BiiBiAyBaIH MIKOITY a00 AUTIUMN
KOJIEKTHB, JIe MOIJIM MaTu KOHTAaKTH 3 xBopumHu Ha ['PBI.
Tinekn y monosunu (10 3 19) nireit Oyso npoBeneHe nociti-
JOKCHHS KpOB1 Ha HAsIBHICTD aHTHUTLI IO CIAHKOBOTO OLIIKY
SARS-CoV-2: y 9 3 Hux BusiBIeHO BHCOKI TUTpH IgG no
poro Bipycy (47-780 Au/ml, B cepenapomy 296 Au/ml).

Jo cramionapy 3a Mictiem npoxuBasHs 1t (19, 3 skux
12 —3a 2023 pik Ta 7 — nepura nonosuHa 2024 poky) mo-
crynanu Ha 4-20 neHs Bix nmoyarky xBopobu. Cepenss
TPHUBaJicTh aMOYJIaTOPHOTO CIIOCTEPEKEHHS CKJlaia
9+4.5 muiB. BinemricTs giteit (16 13 19-88%) BeTymamu
Io BigaineHHs TopakanbHoi Xipyprii HACIT «OxmatouTy
TicIsl CTApTOBOTO JiKyBaHHA B OOMacHUX JIKApHIX YU
npuBartHii JnikapHi «/Jo6podyT» M. KnueBa. Tepwmin 3a-
raJbHOTO NiepeOyBaHHs y CTallloHapi cTaHOBUB Bif 17 10
117 nuiB, y cepenabroMy — 67,84+9,6 nHiB.

3a maHWUMHM aHANI3Y iICTOPiH BiI3HAYEHO TaKi YHHHUKH,
SIKI MOTVIM BIUTMHYTH Ha TPUBAJICTH 3arajibHOI rOCHiTaNi-
3amii: TSOKKICT 3aITalbHOTO MPOLIECY, BiK ANTHHH, TEPMiH
amMOyIaTopHOTO BEJICHHS, TPUBAJICT JTIKyBaHH Ha ITOTIe-
penHiX eTanax HaJaHHs CTalliOHApHOI JOMOMOTH (piBEHb
O6nacuux nikapeHp abo mikapHi «/1o0podyT» — nepimii
CTalliOHapHUH eTal JIKyBaHHS) Ta TPUBAIIICTD JIIKyBaHHS
B HCJI «OxmMaranT» (Ipyruid crarioHapHUN eTar JIKy-
BaHHs). OCTaHHI YOTHPH MaJIl KOHKPETHI CTaTUCTHYHI
TTOKa3HUKH, TOMY CaMe 3 HUIMH CKJIAJIN KOPEJIALiiHI KpUB1
(puc. 2,3,4,5).

Puc. 2. 3anexHicTb 3aranbHoi TpMBanocTi rocnitanisauii Big TepMiHy nikyBaHHA Ha ambynaTopHOMY
eTani: CTOBNYMKM — 3aranbHa TpuUBanicTb rocnitanisauii, NiHiA — TepMiH NikyBaHHA Ha
ambynaTopHoMy eTani.
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Puc. 3. 3anexHicTb 3aranbHoi TpMBanocTi rocnitanisauii Big TepMiHy nikyBaHHA Ha nepLomy
PiBHi cTauioHapHOro nikyBaHHS; CTOBNYMKU — 3arafibHa TpMBasnicTb rocnitanisauii, NiHiA — TepMiH
NiKyBaHHA B 06N1acHUX NikapHsX.

Puc. 4. 3anexHicTb 3aranbHOI TpMBanocTi rocnitanisauii Big TepmiHy nikysanHs 8 HOCJl
«OxXmMaTAuT»; CTOBMNYUKU — 3aranbHa TPUBaAiCTb, NiHiA — TepMiH nikyBaHHA B HOCJ1 «OxmaTauT».

Puc. 5. 3anexHicTb TpuBanocTi rocniTanisauii Big Biky AUTUHU: CTOBMYUKU — TPUBANICTb 3aranbHOi
rocniTanisauii, niHiA — Bik nauieHTa.
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Buie HaBeeHi JaHi CBiYaTh PO HASBHICTH YiTKOL
3aJIe)KHOCTI 3arajJbHOI TPUBAJIOCTI TOCHITANI3AIIT TUTHHA
Bix TepMiHy rocmitanizamii Ha etam HICJT «OxmaTauT»
(puc. 4) Ta 9aCTKOBOI 3aJIC)KHOCTI BiJ TPUBAIOCTI TOCIHi-
TaJizalil Ha epuoMy cranionapHomy erami (puc. 3). He
OyI10 BHSIBJICHO 3aJIS)KHOCTI BiJl TEpMiHy aMOyJIaTOpHOTO
JIKYBaHHS Ta BiKy AUTHHH (puc. 2, 5).

BusiBrieni TeHAeHIIT MOXYTb CBIJYUTH TIPO Te, IO 3a-
rapHUIN TepMiH Tocmitamizamii girei 3 HI1 oOymoBneHuit
MOXKJIMBIMH TTOMHJIKAMH Yy JIKyBaHHI JiTel Ha MepIIoMy
CTalliOHapHOMY €Tarli, TATap SKUX BIUIMBAB HA TEPMiH JIi-
kyBauHs yxe Ha piBHI HICJI «OxmarauT», a TaKoX TsIK-
KICTIO CaMOTO 3aIajgbHOTO MPOLECY Y KOXKHOI KOHKPETHOT
JUTHHH, 110 B CBOIO Yepry 3aJIe)KUTh BiJ IMyHHOTO cTa-
TYCY, 0COONMBOCTEH KOaryismiifHOro Ta ropMOHAIEHOTO
TOMEOCTa3y XBOPOTO.

O6roBopeHHsA

Pesynbratu 6aratbox AOCHiJXKEHb, BKIHOYAOUH
1 BJIaCHE, 3BEpPTAIOTh YBary Ha OQHOYACHHUM 30ir mij-
BUIIIEHHS 3axBoproBaHocTi Ha ['PBI, nepeBaxxHo rpuny
i COVID-19 [1, 2, 6], Ta 30inbmenns Bunaakis HIT y ni-
teit. 1li naHi Aar0Th micTaBy IiJJO3PIOBATH BILIUB JaHUX
BipyCHUX 30yJHUKIB Ha PO3BUTOK TSIKKHX BapiaHTiB
nepeOiry 3anajbHUX MPOLECIB y JIETCHX, SIKi MOXYTh
npussecty 10 po3BuTky HII. Takuili BUCHOBOK MOXHa
3po0uTH Ha miacTaBi naHuX KUiBCHKOr0 MIiCHKOI'O IICH-
TPY KOHTPOJIIO Ta npodinakTuku XxBopod MO3 YkpaiHu,
KU 3acBiAYMB (akT 30iabIIeHHs ¥ 1,4 pa3u 3aXBOPIO-
BaHocTi Ha rpun i COVID-19 3a emiaceson 2023-2024 pp.
HNOPIBHSHO 3 aHAJOTIYHUM MOKa3HUKOM €Ii/ICE30HY
2022-2023 pp..

VY niteparypi [9,11] moBigoMIIsIIOCS PO AEKLTEKA MOXK-
JIMBHX MEXaHi3MiB Jii Bipycy rpuity rnpu ko-indexii. Tak,
BiH MOXKe 301JIbIIyBaTH aJre3it0 Ta 3pOCTaHHs OakTepii,
YIIKOPKYIOUH eIiTellialibHi KJIITHHH JIETeHb Ta aKTHBYIOUH
NOBEPXHEBI pelenTopy KIiTHH-Xxa3siB. [lopyuienHs pery-
JIAIIT IMyHHOT CHCTEMH, BUKJIMKAHE BIPYCOM TPHITY, MOXKE
HEePELIKO/PKATH 3IaTHOCT] OPraHi3My JUTHHU 3HUIILYBaTH
OakTepii 32 paXyHOK NpUTHIYeHHs iMyHHOTO Kackaay Thl,
npoxykuii CD4- i B-nimdonuTis, a Takox T-peryistopHux
KJIITHH; CIIPHSIE MACMBHOMY IPHILIUBY HEUTPOQLIIB Y BOT-
HHUIIIE 3al1aJIeHHsI Ta BUBLILHEHHIO HEUTPOQ1IIiB, 1110 NpH-
3BOJIUTBH JI0 PO3BUTKY HEKPO3Y.

VY nmocnimkeHi ykpainchkux ¢axipiis [20] momo Bu-
BUCHHSI IMyHHOI PEaKTUBHOCTI NAIIEHTIB, 5K IEPEXBOPLIN
Ha COVID-19, BusiBneHo BUpaXEeHUIi qrcOaaHC y CIIB-
BIZIHOIIICHHI ITPO- 1 MPOTH3ANAILHHUX [[UTOKIHIB 31 3HAYHUM
HepeBaKaHHSIM MEPILIUX, 0 MOXKE CIIPUSTH MEPCUCTEHIIIT
3amajbHOTO NPOIIeCy 3 HOPMYBaHHIM XPOHIYHOT ITATOJIONT.
Jauuii qucOananc CyTTEBO HE 3aJIeXkKaB Bl TSDKKOCTI Iepe-
HeceHoro COVID-19, 36epiraBcs TpuBasio i 0yB B 1,9 pa3u
OLIbII BUpKEHUM, HIK TP OaKTepiajibHIl HEroCIiTalb-
Hiii THEBMOHIi. Y 1epio peKOHBaJIECLEHIIIT TAKOXK BijI3Ha-
YEHO IPUTHIUeHHs (ParounTapHol aKTHBHOCTI MOHOLIUTIB
Ta cyTTeBe nopyuieHHs T-nanku imyHitety. [TopymenHs

NMiTepatypa:

KIIITHHHOTO IMYHITETy Oyin HalOiIbII BUPAXKEHUMHA TIPU
TSDKKOMY Horo repebiry xsopoOu. Lli 3minu 30epiranmucs
TPUBaJO: 00CTEKEHHS MPOBEACH] yepe3 2-3 THXKHI Ta
2-3 Micsini meist TocTpoTro Mepioxny.

Li maHH1 NOSCHIOIOTH 3HM)KEHHS 3arajibHOi PeaKkTHB-
HOCTI JiTell y mocrenigemivnomy nepioxi COVID-19,
KOJIH OyJTM CKacOBaHI MPOTHUEIIIEMIUHI 3aX0! Ta BiJi-
KpUTI IIKOJH Ta JUTSYi KOJICKTHBH JIO Bi/IBiTyBaHBb, a Ta-
KO MOCHJICHHSIM BIUIMBY OaKTepiaJbHUX YNHHUKIB Ha
3aXBOPIOBAHICTb.

OnHak, y HaloMy JOCHIKEHH] Ha aMOyJIaTOpPHOMY
eTarr HaJaHHs MEIUYIHOI TOTIOMOTH BipyCOJIOTi9HE 00-
CTEXKCHHSI 10 peclipaTOpHUX BipycCiB (BUSBICHHS aHTH-
reny SARS-CoV-2 ta rpumy A B Ma3Kkax ciu3y i3 HOCY)
HE IPOBOJUJIIOCS B KOTHOMY BHITaJIKy. TLIBKH MPH TIO-
CTYIUICHHI JI0 CTaIlioHapy IMPOBOIUIIOCS BHUSBJICHHS aH-
tureny 10 SARS-CoV-2 y cnusy 3 Hocy Ha 4-20 neHb
XBOpOOH, KOJIM caM Bipyc y»Ke 3HUKaB 31 CIM30BUX 000-
JIOHOK 1 IMPKYJIIOBaB Y KPOBI, a JociixkeHHs piBHs IgG
1o S-6inky SARS-CoV-2 npoBoauiocs TiJIBKH y AiTEH,
SIK1 JIIKYBaJIUCS y BIAIJICHHI TOpakayibHOI Xipyprii. [Ipu
LOMY JIOCIiPKEHHS Oy nmposeneHi Tinbku y 10 miteit
i3 19 — y 9 Bunmankax piBeHb OKa3HMKA OyB BUCOKHM
(B cepeqaproMy 296 Au/ml), 10 CBITYMIIO PO HEIIOAABHO
TepeHeceHy 1HQEKIIito.

BucHoBku.

* V¥ nocrenigemiunuii nepioy inpexuii COVID-19
crioctepiraBcsi MiIiioM 3aXBOPIOBAHOCTI Ha MO3aTIKAPHSIHY
MTHEBMOHIIO Ta YaCTKH 11 HEKPOTHYHHUX (HOPM.

* [lixBuIeHHS PIBHIO 3aXBOPIOBAHOCTI HA TPUIT A Ta
COVID-19 criiBniagasio 3 miABUIICHHAM PiBHI HO3aJIiKap-
HSHUX THEBMOHIH Ta i HEKPOTUYHUX (OpPM.

* I'pymy BUCOKOTO PU3HKY IIO/I0 PO3BUTKY HEKPOTHY-
HHX ITHEBMOHIH CKJIaJal0Th JITH JOLIKUILHOTO Ta MOJIOJ-
IIOTO IIKIIBHOTO BIKY.

* 3aranpHuil TepMiH rocmitanizauii aiteit 3 HII Oys
00yMOBJICHHI MOXKJIMBUMH IOMUJIKAMH Y JIIKYBaHHI JiTeH
Ha [epILoMY CTalliOHAPHOMY eTalli, TATap SKUX BIUIMBAB HA
TepMiH JikyBaHHs yke Ha piBHI HIICJT «Oxmarmur» (eTan
CIIeIiaTi30BaHOi MEANIHOT JOIIOMOT'H ), @ TAKOXK 1HAUBIIY-
AJTBHUMU 0COOJIMBOCTSAMH TIEPEOIry 3amajabHOrO MPOIEeCy
y KOXKHO1 KOHKPETHOT TUTHHH, 1110, Y CBOIO Yepry, 00yMOoB-
JICHO OCOOJIMBOCTSIMU IMyHHOTO CTaTyCy KoarylsiiiHoro
Ta TOPMOHAIIBHOTO TOMEOCTAa3y XBOPOTO.

* VY nepioa eniieMivyHOro MigioMy LHMPKYJISLIT Bi-
PYCHHX IIATOT'€HIB CJIiT TPOBOAUTH OOCTEKEHHS AITEH 115
inenTudikauii BipyciB (tuBuakuid tect Ha COVID-19 Ta
rpun A) y nepuii 2-4 aHi XBopoOu, 0cO0IUBO y JiTel
IPYIH PU3KKY, 3 METOIO MPOTHO3Y TSKKOTO repediry no-
3aJliKapHsSHOI ITHEBMOHIT Ta MpH HEOOX1THOCTI 3aCTOCO-
BYBaTH MPOTUBIPYCHI MpenapaTu BKe Ha aMOyJIaTOPHOMY
eTari (03eJbTaMUBIp, pEMJECUBID).
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NECROTIC PNEUMONIA IN CHILDREN IN THE POST-EPIDEMIC PERIOD OF COVID-19 INFECTION:
STATISTICAL ANALYSIS OF PATIENTS TREATED AT THE NATIONAL CHILDREN’S HOSPITAL
«OKHMATDYT».

0. Okhotnikova', T. Tkahcova', O.Usova', O. Metlenko?, V. Demidov?,
S. Storozhuk?, D. Andreev?,

P. L. Shupyk National University of Health Care of Ukraine Ministry of Health of Ukraine',
National Children’s Specialized Hospital «Okhmatdyt» Ministry of Health of Ukraine’
(Kyiv, Ukraine)

Summary.

International medical literature reports an increased incidence of complicated community-acquired pneumonia (CAP) cases
among children during the post-pandemic period of COVID-19, which researchers attribute to immune status deterioration resulting
from prolonged quarantine measures and decreased immunization rates. This article presents a 10-year analysis of pediatric CAP
hospitalizations, including complicated cases of necrotizing pneumonia (NP), at the National Children’s Hospital «Okhmatdyt». The study
confirms a rising trend in hospital admissions for both CAP and its complicated forms. Two distinct peaks in hospitalization rates were
observed in 2018 and 2023: The first peak coincided with influenza A and B virus circulation during healthcare system reorganization,
while the second occurred during concurrent influenza A and SARS-CoV-2 circulation following the discontinuation of quarantine
measures in pediatric populations. Consistent with European studies, we identified a significant correlation between NP hospitalization
rates and acute respiratory infection (ARI) incidence, particularly influenza A and COVID-19. High-risk groups for complicated CAP
progression were identified as preschool and early school-aged children. The study also examined factors affecting total hospitalization
duration in pediatric patients.

Keywords: Children; Community-Acquired Pneumonia; Necrotizing Pneumonia; Viral Infections; Risk Groups; Total Duration
of Hospitalization.
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BIOETHICAL CHALLENGES IN THE WORK
OF THE PATHOLOGIST IN THE CONTEXT
OF EXISTENTIAL AWARENESS OF HUMAN

T. Narbutova WHOLENESS

Odesa National Medical University
(Odesa, Ukraine)

Summary.

The professional activity of a pathologist involves distinct bioethical and psychological challenges, primarily due to
constant exposure to death. Despite the critical role of this specialty in clinical medicine, its existential impact on the physician’s
worldview and emotional well-being remains underexplored. In the context of multicultural societies and the growing emphasis on
occupational health in medicine, this research highlights the need for theoretical reflection and practical solutions to these issues.

Aim of the Study. To examine bioethical dilemmas in pathology practice through the lens of existential philosophy, and to
assess the psychological consequences of prolonged exposure to death (including burnout, depersonalization, and crisis states).
The study also evaluates the applicability of thanatotherapeutic approaches for preventing professional deformation.

Materials and Methods. A multidisciplinary methodology was employed, combining bioethical analysis, psychological diagnostics,
and international standards benchmarking. A total of 27 sources of academic literature were reviewed. A survey was conducted among
pathologists in Odesa using standardized psychometric scales. Data were processed using descriptive statistical methods.

Results. The respondents reported a high prevalence of emotional exhaustion (13%), episodic helplessness (40%), and moral
distress (27%,). Several participants exhibited signs of existential crisis, particularly those working with infant autopsies. The use
of thanatotherapy was noted to reduce depersonalization and improve coping strategies. International experience demonstrates
the effectiveness of structured support programs, with UK-based initiatives reducing burnout risk by up to 40%.

Conclusions. Pathologists require an integrated system of psychological support that includes supervision, group
interventions, and existential resilience training. Thanatotherapy should be incorporated into professional practice and medical
education at both undergraduate and postgraduate levels. Furthermore, international bioethical standards (CAP, NHS) must be
adapted to national contexts, taking into account cultural and religious specificities.

Keywords: Bioethics, Pathologist; Existential Crisis; Thanatotherapy; Professional Deformation; Ethical Culture.

Introduction

The issue of bioethics in the practice of pathology
gains particular relevance within the framework of
contemporary perspectives on human integrity and its
existential dimensions. The profession of a pathologist,
entailing continual engagement with death and the post
mortem examination of the human body, presents a unique
field for ethical challenges and philosophical reflection on
the nature of human existence [1].

In daily practice, the pathologist encounters a profound
dichotomy: on one hand, the imperative of objective
scientific analysis of the human body as biological material;
on the other, the awareness that this body belonged to
a living person with unique individuality, life history, and
inherent dignity. This duality generates a tension between
professional duty and ethical responsibility. Existential
awareness of human wholeness demands a distinctive
approach to pathological work. The deceased body cannot
be viewed merely as an object of study — it represents
the material embodiment of a person’s life journey.
Recognizing this necessitates maintaining respect for
human dignity even after death, expressed through careful
handling of the body, preservation of confidentiality, and
ethically sound interpretation of findings [2, 3].

Objective

To perform a comprehensive analysis of bioethical
challenges encountered in pathological practice through the
lens of existential awareness of human integrity. The study
also aims to evaluate the psychological consequences of
prolonged exposure to death, such as emotional burnout,
depersonalization, and crisis states. An assessment is made

of the potential application of thanatotherapeutic methods
and other practical strategies designed to uphold ethical
standards, professional efficacy, and psychological well-
being among physicians.

Materials and Methods

This study applies a multifaceted approach to explore
bioethical issues in pathology, combining a review of
literature with empirical sociological research. Twenty-
seven contemporary scholarly publications were analyzed,
including works on bioethics, medical deontology,
professional psychology, and existential philosophy.
This foundation enabled identification of moral and
philosophical challenges encountered by pathologists,
especially in the context of autopsies involving children
and infants.

To investigate physicians’ psycho-emotional states
and ethical dispositions, an anonymous questionnaire
was administered to 15 pathologists based in Odesa,
including those performing autopsies on infants. The
survey instrument — Questions for Assessing Professional
Burnout among Pathologists — was tailored to reflect
clinical specifics and included blocks on emotional
exhaustion, depersonalization, reduced professional
achievement, somatic symptoms, social dimensions of
the profession, and coping strategies for psychological
adaptation.

Collected data were summarized using descriptive
statistics. Results are presented as percentage distributions
and qualitative analysis, allowing identification of common
patterns of professional burnout and associated social
factors.
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Results and Discussion

Existential crisis in the work of a pathologist is a complex,
multidimensional phenomenon arising from constant
confrontation with fundamental questions of life, mortality,
and meaning. The nature of this profession fosters conditions
unique to the onset and evolution of existential crisis, distinct
from those faced by other medical professionals. Daily
engagement with death profoundly affects worldview and
prompts reevaluation of core values. Living on the threshold
between life and death generates an existential space where
conventional frames of reference are rigorously tested.

Pathologists are often compelled to integrate their
professional experiences into personal worldviews,
a process frequently accompanied by internal conflict
and emotional struggle. Survey results indicate a broad
spectrum of psycho-emotional states accompanying
pathological practice. At the intersection of clinical duty
and human empathy, ethical dilemmas emerge — heightened
by unending contact with physicality, loss, and the social
silence surrounding this specialty.

A defining feature of the pathologist’s existential crisis
is its dual nature. While professional tasks necessitate an
objective, scientific stance on death and the human body,
complete detachment from the existential dimension is
impossible. For instance, 27% of respondents reported
episodes of clinical «detachment,» expressed in habits like
wearing extra gloves or specialized clothing. One participant
avoided direct contact with infant bodies altogether — actions
suggesting psychological defense mechanisms within
a profession steeped in existential intensity.

Approximately 13% of physicians reported daily
emotional strain or occasional exhaustion, while another
40% periodically experienced helplessness. These
responses reflect encounters with existential boundary
situations — death, loss, familial grief — that disrupt the
coherent perception of life as a closed narrative.

In their professional role, pathologists inevitably
confront questions regarding the meaning of life and death,
often triggering acute reflections on their own mortality.
This awareness, intensified by constant exposure to the
tangible realities of death, transforms abstract notions into
vivid, personal insight. Such experiences may evoke deep
existential responses related to vulnerability and finitude.

A significant aspect of the existential crisis lies in feelings
of professional isolation. The nature of pathological work
frequently fosters a sense of separation from ordinary life,
as the experience of persistent proximity to death remains
difficult to communicate. This may lead to estrangement
from family and friends, challenges in interpersonal
relationships, and communicative barriers. Among surveyed
professionals, 13% indicated relationship difficulties related
to their specialty, though none reported social isolation —
suggesting the presence of a robust professional community
capable of fostering existential resilience.

The existential crisis also manifests as a transformation in
attitudes toward time and life priorities. Constant exposure to
cases of premature death often leads to a heightened awareness
of the value of every moment, while simultaneously provoking
anxiety and fear about the future. This duality creates a distinct
tension between the aspiration to live fully in the present and
the persistent acknowledgment of death’s inevitability.
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In the context of pathological practice, existential
crisis can emerge through a loss of meaning in one’s
professional role. Frequent encounters with tragic cases
and the necessity to maintain clinical objectivity may
result in diminished perceived value of one’s work
and a search for new professional direction. This issue
becomes particularly acute when working with deceased
children, especially infants and young individuals. Notably,
26.7% of surveyed pathologists occasionally question the
meaning of their professional role, although none reported
reduced productivity or a desire to leave the specialty.
This divergence between action and meaning points to
deep contemplation regarding ethical responsibility to the
deceased — not merely as a physical body, but as a once-
living person with inherent individuality.

Half of the respondents reported physical exhaustion,
and 20% noted sleep disturbances caused by emotional
stress. These somatic responses reflect the moral burden
borne by pathologists as they engage in existential dialogue
with loss.

Overcoming existential crisis among pathologists is
often linked to the development of a deeper philosophy
of life and death. This process involves integrating
professional experiences into personal worldview, fostering
a mature understanding of the life cycle, and embracing
death as an intrinsic aspect of existence. A crucial element
of this transformation is the discovery of personal meaning
in one’s work and a recognition of its importance to
medical science and society at large.

Existential crisis can serve as a catalyst for both
personal and professional growth. Through deep reflection
on fundamental questions of existence, pathologists may
cultivate a more holistic and mature outlook on life,
increase their capacity for empathy, and deepen their
understanding of human nature. This may in turn enhance
professional competence and lead to the emergence of
a distinct wisdom in relating to life and death.

Respondents reported varied coping strategies to
manage crisis — ranging from alcohol consumption (20%)
and sexual activity (20%) to seeking psychological
counseling (13.3%). However, none had approached
a mental health specialist specifically due to professional
distress, raising questions about the culture of psychological
support within the healthcare system.

A critical component in mitigating existential crisis
among pathologists is the cultivation of a professional
community and a system of peer support. The opportunity
to share experiences with colleagues who face similar
emotional and ethical challenges fosters an environment
for collective reflection and mutual assistance. This
collaborative framework plays an essential role in reducing
professional isolation and unlocking new resources for both
personal growth and clinical development.

Strikingly, all surveyed physicians rated collegial and
managerial support at the highest possible score (10 out of
10), while 93% identified financial incentives as a crucial
factor in managing workload and stress. These findings
underscore not only economic expectations, but also the
broader need for public recognition of a profession situated
at the intersection of the physical and spiritual dimensions
of human existence.
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Therefore, the existential crisis observed in pathological
practice should be considered a multifaceted psychological
phenomenon requiring thoughtful engagement. Addressing
this issue necessitates more than individual self-reflection;
it calls for the establishment of institutional systems of
professional support and the cultivation of environments
where open dialogue about the existential aspects of the
profession is encouraged. Such efforts can foster a more
mature and integrative approach to clinical responsibilities
and the personal development of pathologists.

The ethical dimensions of pathology and the existential
recognition of human integrity have garnered the attention
of scholars both in Ukraine and internationally. A review
of the scientific literature demonstrates the rich complexity
of these issues, which are approached from diverse
methodological and theoretical perspectives.

Fundamental principles of bioethics in clinical
practice are extensively covered in the works of Ukrainian
researchers. These studies emphasize the centrality of
a humanistic approach in modern medicine. Kovaliova [4]
provides an in-depth analysis of deontological challenges
in pathology, underscoring the importance of ethical
conduct when working with deceased individuals.

Valuable contributions to the understanding of existential
components in medical practice are found in the research
of Abolina [5], who explores the themes of life and death
through the lens of physician experience. Kulinichenko [6]
examines the interplay between professional obligations and
ethical imperatives in clinical settings.

Philosophical inquiry into death and its role within
pathological work is explored extensively in the scholarship
of Harrison [2] and Malik [3], whose work illuminates the
deeper existential dimensions of the profession and its
transformative impact on physician identity. Kovaliova’s
additional studies [4] further address psychological
adaptation mechanisms used by pathologists, shedding
light on the tools specialists employ to navigate the intense
emotional terrain of their work.

A comparative analysis of two key sources — Jones &
Whitaker [7] and Nayak et al. [§]—offers valuable insight
into the transformation of ethical norms and dilemmas in
the field of pathological anatomy, and outlines potential
solutions. The first study examines historical violations
associated with the non-consensual use of human bodies in
medical education, highlighting the importance of cultivating
a modern ethical culture in clinical practice. The second
publication presents current trends in the standardization
of ethics within pathological anatomy, illustrating a shift
from a «dark past» toward a conscientious practice rooted
in principles of donation, transparency, and professional
accountability. Together, these works reinforce the need for
interdisciplinary dialogue in medical ethics, particularly in
teaching pathomorphology and conducting related research.

A systematic review conducted by Lindwall and Lohne
[9] investigates the real-world manifestation of human
dignity in the work of physicians, especially pathologists.
The authors emphasize that safeguarding patient dignity
extends beyond clinical protocols and relies heavily
on the moral and ethical competencies of healthcare
professionals — dignity does not die with the body. The
capacity to respond to patients’ individual needs with

empathy, moral attentiveness, and an ethically grounded
professional stance is central to ensuring respectful
handling of human remains and biological material. The
study also underscores the role of ethical accountability in
preventing occupational burnout among personnel facing
moral challenges and emotionally demanding situations
inherent to this domain.

Ukrainian scholars such as Zozulia T. D. et al. [10] and
Mendzhul M. V. et al. [11] address the importance of ethical
awareness and adherence to safety protocols, exploring
legal, ethical, and technological aspects of medical
data protection in the digital age. Their work focuses
on informed consent for handling biological material,
cybersecurity, and the international harmonization of
confidentiality standards. Chucha O. H. and colleagues [12]
investigate ethical dilemmas related to the use of human
tissues, informed consent, and the moral responsibilities of
pathologists in contemporary medical practice.

The reflections of several authors provide nuanced
understanding of how national traditions, religious beliefs,
and cultural characteristics shape perceptions of death,
autopsy procedures, and attitudes toward the body —
elements that deeply influence pathological practice overall.
In certain cultures, autopsy may be prohibited or restricted,
requiring the pathologist to possess a thorough grasp of
ethical frameworks and engage in sensitive dialogue with
the deceased’s family [13, 14, 15].

Issues of documentation and procedural standardization
in light of ethical norms are thoroughly examined in the
works of M. Cocks [16] and L. G. Rocha [17]. These
authors offer practical recommendations for improving
administrative practices within pathology departments. The
literature review highlights a growing body of research in
the bioethics of pathological anatomy, marked by a trend
toward deeper engagement with the existential aspects of
the profession and their influence on specialists’ clinical
work. Nonetheless, further investigation remains essential,
especially in the context of emerging technologies and
evolving societal values.

A vital component of bioethical considerations in
pathological anatomy is the interaction with the family
members of the deceased. In such contexts, the practitioner
is called upon to merge scientific precision and objectivity
with empathy and tact. Communicating the results of
an autopsy often involves navigating complex ethical
dilemmas, particularly when the findings might exacerbate
the emotional suffering of relatives or cast doubt on prior
clinical decisions.

In the study, 27% of respondents reported experiencing
feelings of guilt following interactions with the families
of the deceased — especially in cases involving children or
infants. This response points to a deep emotional resonance
that persists even in the «post-clinical» phase of medical
engagement. Such data suggest that pathologists maintain
a respectful and sensitive orientation toward the subject,
who may no longer exhibit physiological activity but
whose dignity remains intact.

To prevent conditions associated with professional
deformation among pathologists, the application of
thanatotherapy may offer significant benefits. As
a specialized form of psychological support, thanatotherapy
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takes on particular relevance given the daily reality of
continual exposure to death inherent in pathological practice.
This therapeutic approach, rooted in a deep understanding
of the interplay between life and death, provides unique
avenues for preserving the psychological well-being of
professionals within pathological anatomy [18, 19, 20].

The nature of pathological work creates conditions
conducive to the development of professional deformation.
This may manifest as emotional burnout, desensitization
to death, loss of appreciation for life, and disruptions in
interpersonal relationships — patterns clearly observed in
the present study. Continuous contact with the deceased,
the necessity of maintaining scientific objectivity during
examinations, and interactions with bereaved relatives
place considerable psychological demands on practitioners,
underscoring the need for tailored support and prevention
strategies.

Thanatotherapy, in this context, serves as an effective
tool for helping pathologists integrate their professional
experiences with death into a broader life perspective. Its
methodology enables the exploration and transformation
of deep-seated fears and anxieties surrounding death into
amore constructive understanding of life’s cycle and the role
of mortality within it. A notable benefit of thanatotherapy
lies in its ability to restore a natural equilibrium between
professional detachment and emotional sensitivity.

Through specific techniques addressing both somatic
and psychological dimensions, thanatotherapy encourages
healthy reconnection with one’s emotions and bodily
awareness — faculties often dulled in the course of medical
practice. Pathologists can engage in thanatotherapeutic
methods to process personal experiences and anxieties
related to death, thereby fostering a more reflective and
mindful approach to their professional responsibilities. This
includes working through past losses, psychological defense
mechanisms, and internalized fears, which may otherwise
adversely affect clinical performance and private life.

Importantly, thanatotherapy contributes to the development
of a more holistic view of life and death — crucial for
professionals who confront the physical manifestations of
mortality on a daily basis. Its practices cultivate a deeper
understanding of life’s cyclical nature and the normality of
death, offering tangible means of alleviating occupational
stress and preventing emotional exhaustion.

The practical integration of thanatotherapy in the
work of pathologists may encompass both individual
sessions and group-based interventions. Group activities
are particularly valuable, as they foster peer exchange and
cultivate a supportive professional environment. Such
settings enable specialists to share personal experiences,
collaboratively navigate complex situations, and enhance
emotional self-regulation skills. When conducted regularly,
thanatotherapeutic sessions can become an effective
component in institutional systems aimed at preventing
professional deformation. They help medical professionals
maintain psychological equilibrium, sustain clinical
efficiency, and mitigate adverse consequences associated
with continuous exposure to death.

Thanatotherapy also contributes to a deeper
understanding of the existential dimensions of pathological
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practice, assisting individuals in discovering personal
meaning within their professional roles. This is especially
critical in counteracting professional cynicism and
preserving the humanistic orientation of care. Implementing
thanatotherapeutic practices as part of a professional support
system for pathologists requires tailored programs that
reflect the unique nature of their clinical responsibilities.
These programs must be flexible enough to accommodate
individual needs while maintaining a structured approach
capable of providing lasting preventive impact.

Thus, thanatotherapy stands as an effective method for
preventing professional deformation among pathologists,
supporting their mental health, sustaining professional
function, and fostering a deeper grasp of the existential
foundations of their work. Its regular incorporation can
become a cornerstone of psychological resilience initiatives
within pathology departments.

International experience demonstrates the growing
importance of standardized protocols for psychological
support targeting medical professionals, particularly
pathologists, whose work is associated with elevated risks
of burnout, anxiety, and depression. For instance, the
European Union’s European Framework for Psychosocial
Risk Management (EU-OSHA) integrates psychological
well-being into the occupational health systems of medical
institutions. Meanwhile, the NHS Practitioner Health
Programme in the United Kingdom offers free specialized
mental health services for clinicians [21, 22].

In the United States, the College of American
Pathologists has issued guidelines for preventing burnout,
while recent publications in the Journal of Clinical
Pathology underscore the high stress levels inherent in
the profession [23, 24]. Comparative analysis suggests
that effective support requires a multilayered strategy —
ranging from individual therapeutic intervention to broader
organizational reforms.

Studies by Beyond Blue (Australia) and the Canadian
Medical Association confirm that regular psychological
assessments and access to confidential counseling
substantially reduce the risk of burnout among physicians
[25, 26]. For pathologists in particular, peer support groups
and clinical supervision — such as those implemented by the
Royal College of Pathologists — play a vital role in alleviating
professional isolation and fostering resilience [27].

The educational use of human remains in pathology
training demands particular ethical attention. Instructional
methods must reflect a careful balance between
pedagogical necessity and respect for human dignity.
The inclusion of cadaveric material in medical education,
while indispensable for developing clinical competencies,
must be guided by clear ethical standards that honor the
individuality of the deceased.

In the existential context of death, the professional
role of the pathologist acquires a distinct philosophical
dimension. Positioned at the boundary between life and
death, the pathologist becomes a witness to human finality,
requiring psychological resilience and deep reflection on
the meaning of their vocation.

Technological advancements in pathological anatomy
also introduce new bioethical challenges. The collection,
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storage, and use of biological samples and genetic
material — particularly within biobanking initiatives —
demand thorough ethical scrutiny and the development of
regulatory frameworks. In parallel, the issue of burnout
among pathologists emerges as a serious concern.
Continuous exposure to mortality may result in emotional
exhaustion and desensitization, potentially compromising
ethical sensitivity and humanistic engagement in clinical
decision-making.

From the standpoint of existential integrity, the
documentation work of the pathologist gains elevated
significance. Each autopsy report should reflect not only
clinical data, but also preserve respect for the deceased’s
personal identity, dignity, and confidentiality rights. In
this regard, the modern pathologist’s role requires a high
degree of professionalism, scientific proficiency, and
ethical acumen.

Awareness of human wholeness must serve as
a foundational principle guiding pathology practice. It
defines the ethical parameters of the profession and sustains
the humanistic values vital to contemporary medicine.

This study of bioethical issues in pathological anatomy,
examined through the lens of existential awareness of
human integrity, yields several important conclusions
and recommendations. The findings demonstrate that
pathological work is marked by a unique confluence of
scientific inquiry and ethical responsibility. This duality
demands a nuanced understanding of the human subject —
not merely as a biological specimen, but as a person whose
dignity continues after death.

Maintaining equilibrium between professional
objectivity and ethical sensitivity emerges as a central
challenge in daily practice. Existential awareness
influences every facet of pathological anatomy, from
the conduct of autopsies to interactions with bereaved
families. Recognizing the deceased as a complete human
being fosters a more ethical and compassionate approach
to professional obligations and promotes the preservation
of humanistic principles in clinical care.

Modern technological advancements in pathological
anatomy continue to generate new bioethical challenges,
requiring the regular review and updating of ethical
standards and professional norms. Of particular concern
is the issue of burnout among pathologists, closely tied to
their continual exposure to death and the psychological
demand to maintain emotional equilibrium in performing
their duties. Moreover, the documentation process
in pathology warrants focused attention in terms of
maintaining confidentiality and respecting the dignity of
the deceased.

Based on the study findings, a set of practical
recommendations is proposed to enhance the professional
environment and well-being of pathologists. First, medical
institutions and pathology departments should consider
developing and implementing internal codes of ethical
conduct tailored to the unique nature of the profession.
These should include regular supervision, access to
psychological counseling, and ethics-based training for
staff. Special emphasis must be placed on support systems
for young specialists, the ethical evaluation of emerging

technologies, and the integration of these tools in line with
established moral principles.

Medical education programs should reinforce the
ethical dimension in the training of pathologists by
including courses in bioethics and existential psychology.
Professional associations are advised to revise and
regularly update ethical codes in response to contemporary
challenges, and to organize professional forums for sharing
experiences and ethical discussion. Individual professionals
should pursue continuing education in bioethics, develop
emotional self-regulation skills, and actively engage
with peer networks. Maintaining a reflective professional
journal, as well as balancing professional and personal
life, are additional strategies for sustaining long-term
psychological health.

In the legal and regulatory sphere, standardized
documentation forms incorporating ethical guidelines
should be developed, alongside robust systems for
protecting confidential information. There is an ongoing
need for sustained scholarly research on the ethical
dimensions of pathology, for reviewing best practices
internationally, and for designing new methodologies for
evaluating ethical competencies in clinical work.

These measures will support the advancement of ethical
culture within pathology services, enhance the quality
of professional practice, and protect the mental health
of practitioners. Crucially, improving ethical standards
in pathological anatomy is an ongoing endeavor — one
that demands continuous attention, adaptation, and
responsiveness to the evolving realities of modern medical
practice.

Conclusions

1. The professional activity of pathologists involves
unique bioethical challenges arising from constant
interaction with death, requiring deep philosophical
reflection on the integrity of human identity.

2. Existential crisis and professional burnout are
common outcomes in this field, necessitating appropriate
psychological support and innovative preventive strategies.

3. Thanatotherapy emerges as an effective method for
addressing psychological difficulties, helping practitioners
integrate their experiences with death and sustain emotional
sensitivity.

4. Maintaining a balance between scientific objectivity
and empathy toward the deceased and their relatives is
a moral imperative in everyday clinical practice.

5. Medical education requires a stronger ethical
component, including training in bioethics, existential
psychology, and cross-cultural understandings of death in
medical contexts.

6. A comprehensive system of professional support
should be established — incorporating supervision, ethical
protocols, counseling, and professional dialogue.

7. International experience (EU, USA, Canada)
demonstrates the efficacy of implementing standardized
protocols, technologies, and psychological support systems
based on global best practices, such as NHS programs
or CAP guidelines, which may be adapted within the
Ukrainian healthcare context.
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MPOBJEMH BIOETUKHU B IIAJIbHOCTI NATOJTOTOAHATOMA B KOHTEKCTI EK3UCTEHIIMHOIO
YCBIJOMJIEHHA HUUIICHOCTI JIIOJUHHA

T. €. Hapoymoesa

Opechkuii HALITHANBHMIT MeAUYHUIT YHiBepcUuTeT
(M. Opneca, Ykpaina)

Pesrome.

[Ipodeciiina QisIIBHICTD MATOJIOr0AHATOMA CYHNPOBOKYETHCS YHIKQIBHUMH O010€THYHHMY Ta NICUXOJIOTYHUMH BHUKIMKAMH, IO
00yMOBJIEHI OCTIHHUM KOHTAKTOM i3 peHOMeHOM cMepTi. He3Baxatoun Ha KITIOUOBY pOJIb Li€l CIEIianbHOCTI B KIHIYHIN MeUINHI,
SK3UCTEHIII{HI acleKTH ii BIUIMBY Ha CBITOIVIAJ JIIKapsi Ta HOTO IICHXOEMOIiiHe OJIaronoryqus 3aJIMIIa0ThCS HEIOCTaTHBO JOCTiI-
JKEHHMH. Y KOHTEKCTI MYJIBTHKYJIBTYPHOTO CYCIIIIBCTBA Ta 3pOCTaHHS iHTepecy 10 NpodeciiHOTO 310pOB’ sl MEANYHHX MPAI[iBHUKIB
aKTyaJIbHICTh POOOTH TOJIsIrae B HEOOX1THOCTI TEOPETHYHOTO OCMHUCIIEHHS 1 IPAKTUYHOTO BUPIMIEHHS 3a3HaUYCHUX MPOOIIEM.

MeTa nocainkeHHs. BuBunuTH 0i0eTHYHI TUJIEMH B IPAKTHUII MATOJIOT0AHATOMA 3 TIO3UIIIH eK3UCTEHIIIWHOT (itocodii Ta OMIHUTH
TICHXOJIOTIYHI HACIIIIKN TPUBAJIOTO KOHTAKTY 31 CMEpPTIO (eMOoLliliHe BUTOpaHHs, JiellepcoHai3anis, Kpu3oBi cranu). [IpoananizyBaru
MOXKJIMBICTh BUKOPHCTaHHS TaHATOTEPAEBTHYHOTO MiIXOAY y podinakruui npodeciitnoi gedopmarii.

Marepiaau Ta MeToqd. Y JOCIIPKCHHI BUKOPUCTAHO MIKAMCIHUILTIHAPHUHN iK1/, 1[0 OXOIUTIOE 0I0CTUYHUI aHai3, IICUXOJIO0-
riYHy IIarHOCTHKY Ta IOPIBHAHHA MDKHApOOHUX cTaHnapTiB. [IpoananizoBano 27 mxepen ¢axosoi miteparypu. [IpoBeneHo aHkeTHE
OINUTYBAHHS cepej rmarojoroanaroMiB M. Ofiecu 3 BUKOPHCTaHHSIM CTaHIAPTH30BAHUX IICHXOMETPUYHHX KA. OOpoOKy pe3ynbTariB
3/1CHEHO 3a JIOTIOMOTOI0 OIMCOBOI CTAaTHCTHKU.

Pe3yabraTn. Ceper pecliOHICHTIB BUSABICHO BHCOKHUII piBeHb eMoliitHol Bromu (13%), emizoquuHe modyTTst 6€3M0pagHOCTi
(40%) Ta MopanbHOi TpoBHHY (27%). YacTHHA yyacHHKIB BKa3aja Ha O3HAKU €K3UCTECHIIHHOT KpH3H, OB’ A3aHO] i3 IICUXOeMOLITHUM
HaBaHTa)XCHHSM Y npodecii, 0cCOOIMBO THX, XTO MPALIOE 3 HEMOBIIITAMHE. 3a3HAY€HO, 1110 3aCTOCYBAHHS TaHATOTEPAIlii MOXe CIPHUSITH
3HIDKEHHIO PIBHS JIeTIePCOHATI3ALII] Ta ITOKPAIEHHIO KOIIHT-cTpareriii. BUBYeHHST MI>KHapOIHOTO OCBIY 3aCBiqUMIO epEeKTHBHICTh
CHCTEMHOTO IiAXOY 0 MiATPUMKH MEUKIB — 30KpeMa, mporpamu Benmkoi Bpuranii 103B0I10Th 3HN3UTH pr3UK BUropanHs 10 40%.

BucnoBkn. [IpakTnka naronoroanaroma norpe0ye BIpOBa/UKEHHS! CHCTEMH IICHXOJIOTIYHOT M ATPUMKH, IO BKIIIOYAE CyNepBi3il,
IPYIIOBY pOOOTY Ta TPECHIHTH 3 EK3UCTEHINHHOT CTiiiKOCTi. BaKIMBOIO € iHTerpallisi TAHATOTEPANIEBTHYHOTO MiX0LY J10 podeciiHOT
AKTUBHOCTI, MEJIMYHOT OCBITH U MiCIISUIUIOMHOTO HaBYaHHs. BuzHaueHo HeoOXiIHICTh ajanTanii Mi>KHAPOIHUX OI0CTHYHUX CTaHAaPTIB
(CAP, NHS) no HanioHanbHOI peaqbHOCTI 3 ypaxyBaHHSAM KyJIBTYPHUX Ta PETIriHHIX 0COOIMBOCTEH.

KurouoBi cj1oBa: Gioetuka; naronoroanarom; eksucTeHIliitHa Kpu3a; TaHATOTepartis; mpodeciiina neopmais; eTHdHa KyJIbTypa.
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Pezrome.

YV 1889 poyi 3a iniyiamusu 6idomoco kuiscbkoeo axkyuiepa-einekonozca, npogecopa Peiina b. €. ¢ Yuisepcumemi Cesimozo
Bonooumupa y Kuesi 6yna cmeopena neputa 6 Yxpaiui kagpedpa oumsuux xeopoo, Kompy o40oIu8 MeOUUHULL YUHOBHUK, NPUEAM-
doyenm 3 Mockeu, Yepnoe Bacunv €20posuy. Ane i HUHi nOCmae nUMaKHs, a Yomy Ha nocady 3agioyeaua Kageopu Oumsyux
X60pob He OY10 00PAHO 3a KOHKYPCOM THUL020 NPEemeHOeHmd, 8i00M020 YKPAIHCbKO20 814eH020-nediampa, Ha Mol 4ac medic
npueam-ooyenma Yuisepcumemy Ceamoeo Bonooumupa leana Biccapionosuua Tpoiyvrozco. Tozo Tpoiyvkozo 1. B., axkoeo 3nas
yeecy Kuig i 060dcHI06anu cmyoenmu, aKuil meopug 000po i opeanizosyeas oumsyi npumyiku, cmeopug i owonus Kuiscoke
mosapucmeo oumsuux nikapie (1900 p.), sikuil dockonano 3nae 14 moe ma cmaes iHiyiamopom i 0OpeaHiz3amopom nepuio2o
E€sponeiicbroco Konepecy oumsuux nixapis y [apuoci y 1912 poyi.

Mamepianu i memoou. Ha ocnogi apxienux oaunux, icHyrouux nyonikayii ma UKOpUCmosylouy aHaiimudHi i NOpieHANbHI
MemoouKu, npogecmu anaiiz npoyecy oopanns y 1889 poyi 3asioysaua kagedpu oumsauux xeopod Yuisepcumemy Ceamozo
Bonooumupa ma 3pobumu 6ucnosxu uwjo0o 1io2o 06’ €KMuUHOCMI i CnpaseoIu8ocmi no 8iOHOUIEHHIO 00 KAHOUOAMYpU 8UOAMHO20
YKpaincokoeo oumsayoeo nikapsa Tpoiyvroeo leana Biccapionosuua ma eusHaweri npuyunu aOMIHICMpamueHo20 NPUSHAYEHHS,
0e3 KoHKypcy meduunozo uunosnuka 3 Pocii Yepnosa B. €.

Pesynomamu. Haykosi ma oceimmi 00CACHEHHS YKPAIHCbKO20 Oumsauo2o aikaps i euenoeo Tpoiyvkoeo 1. B. suknadeni y yiil
cmammi, a came: OibULa KiIbKICMb HAYKOBUX NYONIKaYill, HAA6HICMb HA MOMEHM KOHKYPCY 84ce 6UOAHUX NOCIOHUKIG, 3HAHHS
14 iHo3eMHUX MO8, 3aKOPOOHHI CIMAICYBAHHA, CIMPOKU Neda202iuHOi | nediampuyHoi NPAKmuKu, 020 aKmMueHa 2poMadcbKa
OisbHiCMb HA O1a20 Oimell 6e3yMOBHO Nepesa’caomy akmusu YUHO8HUKA 8i0 meouyunu Yeprnosa B. €. na momenm npogedenus
NPUBHAYEHHs HA Kagheopy oumsauux xeopob Yrieepcumemsy.

Bracne Tpoiyvxuii 1. B. no cymi i opeanizyeas i npogie ycro nio2comoeuy pobomy no cmeopeHHio Mauoymnvoi xageopu
i oumsuoi kainiku 6 Kuesi, siky 6in max mpisg ouorumu. Ane He cyounocs, 60 npusHayeHHs npogecopis y pociticokii imnepii
Mmool Manu xapakmep nOAIMUYHUX PiuleHb.

1 Konu My cmagumMo RUMAHHA: XmMo ¢ OIICHO 3ACHY8a8 8imyusHAHY wkoy [lediampii, mo 6e3ymosHull npiopumem HeoOXiOHO
naoamu gunycknuky Kuiscvkoeo Yuisepcumemy Cesimozo Bonooumupa, ykpaincvkomy guenomy-nediampy, npoghecopy Isamny
Biccapionosuuy Tpoiybkomy, neped OissHHAMU | C8IMIOK NAM SMMIO AK020 HUHIWHI NOKONIHHA Ouma4ux aikapie Ykpainu
CXUNAIOMb 201081U.

Bucnosku. Cnpasoicrim opeanizamopom nepuioi 6 Yrpaini xagpedpu oumsuux x6opob, wo oyia ymeoperna 1889 poky
6 Yuisepcumemi Ceésmoco Bonooumupa y Kuegi, ¢ pynoamop eéimuusnsnoi I[lediampii, eudammnuii ykpaincoKkutl oumsyuil
aikap, npogecop Isan Biccapionosuu Tpoiyvxuil. Ilpusnavenus 6e3 KOHKYPCY yapamom Ha nocady eKcmpaopounapHozo
npoghecopa xagheopu oumsuux xeopod Yuigepcumeny 0okmopa meduyunu, wunosHuka 3 Mockeu Bacuns €eoposuua Yepnosa
cni0 posenadamu y KonmeKkcmi nposedenus pycugikayii uxiadayvkoeo cknady Kuiecokoeo ynisepcumemy, wjo 6i0HOCUBCS
v Pociiicvkiti imnepii 0o «nebnazonaditinuxy yepe3 NOCMIiliHi cmyO0eHmcbKi npomecmu NolbCobKUX ma YKpaiHCbKux cmyoeHmie.

Knrouoegi cnosa: 1. B. Tpoiyvkuii; B. €. Yepnos; xaghedpa oumsuux xé6opob; Yuieepcumem Cesmozo Borodumupa;
Kuiscora wkona Ilediampii.

Beryn

VY 1889 porri 3a iHiiaTUBUA BiJOMOTr0 KHTBCHKOTO
aKkymepa-rinekosora, mpogecopa b. €. Pelina (y mogais-
HIOMY JIeH0-Me/IMKa 1 TBOPISI CHCTEMH OXOPOHH 3]I0POB’ S
Peitna-Cemamiko) B YHiBepcureti Csitoro Bojonumupa
y Kuegi Oyna cTBopeHa mnepiina B YkpaiHi kadeapa quts-
YUX XBOPOO, KOTPY O4OJIHMB MEIUYHUN YHHOBHHK, IPUBAT-
JoueHT 3 Mocksu, Bacuie €roposud YepHoB, KO0 BBa-
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JKAIOTh OJTHUM 13 3aCHOBHHKIB KHUIBCHKOI IeiaTpii TOro
yacy. IcTopiro HOro mpru3HaUYCHHS Ha II0 IOCay SICKPaBO
OTIMCAaB y CBOIX HEMepeBEepIICHUX ICTOPUYHUX BUIAH-
HSX BUJIATHUHN YKPaiTHCHKHUI BUCHHUU-TICHIATP, aKaIeMiK
B. I. Maiinannuk [1, 2].

Aute ye Ha CTOpiHKax IIMX LIKaBUX ICTOPHYHUX PO3-
BIJIOK HE3pHMO TIOCTAJIO MTUTAHHS, @ YOMY Ha TIOCaiy 3a-
BinyBava Kadeapu IUTSUUX XBopoO He Oyno oOpaHo 3a
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KOHKYPCOM IHIIIOTO IIPETEH/ICHTA, BiZIOMOTO YKPaiHCHKOTO
BUCHOTO-TIe/IIaTpa, Ha TOW Yac TEX MpHUBAT-A0IEHTa YHi-
Bepcutery Cpsaroro Bononumupa IBana BiccapionoBuua
Tpoiuskoro. Toro I. B. Tpoinpkoro, sikoro 31aB yBech Kui
1 O0OOXKHIOBAJIM CTYJCHTH, KU TBOPUB 100PO 1 OpraHizo-
BYBaB ANTSYi IPUTYIKH, CTBOPHB 1 ouoinB KuiBcbke ToBa-
pucTBO nuTsunx Jikapis (1900 p.), skuii TOCKOHAIO 3HAB
14 moB (!) Ta cTaB iHiNIaTOPOM i OpraHi3aToOpoM NEPILOTo
€spormeiicekoro Korrpecy nutauux mikapiB y Ilapwki
y 1912 poui. Skuit y noganemomy OyB J0JIy4eHUH 10
CTBOPCHHS HE TITBKH AUTAYOI KIiHIKK Y OJeKcaHIpiB-
CcbKiil sikapHi Ta kapenpu y Kuesi (1885-1889 pp.), aine
1 oyoroBaB Kadenpu IUTSIINX XBopoO y XapKiBCbKOMY
iMneparopcekoMy yHiBepeuteTi (1903 p.) Ta Ha Meany-
HoMY (akynbreTi KareprnHoCIaBChKOro YHIBEpCHTETY
(1919-1923 pp.) [1].

YoMy npu3HaYCHHS Ha 110 Kadenpy MpOXoaAnuso He
3a KOHKYPCOM 3TiflHO YHiBepcureTchkoro CraryTy, a BU-
KITIIOYHO 4epe3 MiHicTepcTBO HaponHoi npocsitu Pociid-
CBbKOi iMIIepii Ta BiOyII0Cs 32 MOTOKEHHSIM 31 CTOIMYHUM
neit6-mennkom Kapmom Payxdycom, sikuit o40pHHB KaH-
JUIaTypy BiJOMOTO KHiBChKOTO BueHOTO 1. B. Tpoinbkoro
i 3arponionyBaB Bueniii pani YaiBepcurery Cesitoro Bo-
JIOAMMHPA CIIOYATKy KaHIUJATypy pPOCIHCHKOTO TeiaTpa
H. ®. ®inarosa, a KoJu TOM BigMOBHBCS iXaTH 10 Kuena,
PEKOMEH/TyBaB IHIIIOTO POCIFCHKOTO MEMYHOTO YHHOBHHKA
B. €. YepHosa.

Y KOHTEKCTi BiTHOBIICHHS iCTOPHYHOI CIIPABETUBOCTI
MH X0YEMO MOBEPHYTHUCS 10 momiil 135-piuyHoi naBHUHU
1 BCTAHOBHUTH ICTHHY Ta IPUYHUHU TOTO, IO BiT0YyIOCH.

MeTolo NnpoBeAeHOro HaMu iICTOPUYHOro aHanisy
€ JIOCIIDKEHHsI 00CTaBHH 1 MPUYKMH LOA0 NPU3HAYCHHS
3aBimyBava Ha Kadenpy AUTIYINX XBOpoO YHiBepcuTeTy
Casitoro Bonmoaumupa y 1889 poiti Ta BcTaHOBIEHHS 0CO-
Ou icTHHOTO 3acHOBHUKA KuiBchbkoi mkonu Ilemiarpii.

MaTtepianu i meToaun

Ha ocHOBI apxiBHUX JaHMX, ICHYIOUHMX ITyOJIiKawii
Ta BUKOPHCTOBYIOUH aHAJIITHYHI 1 MOPIBHSAJIBHI METO-
JIUKHU, TIPOBEJICHO aHai3 mporiecy oopanus y 1889 porri
3aBigyBaua Kadenpu IUTIINX XBOPOO YHIBEpCHTETY
Casitoro Bononumupa Ta 3po0ieHi BACHOBKH II0J0 HOro
00’ €KTUBHOCTI 1 CITPaBEIIIMBOCTI IO BiTHOIICHHIO JI0 KaH-
IUIaTypy BHIATHOTO IUTSYOTO Jikaps IBana Biccapiono-
Buya TpOIbKOro Ta BU3HAYCHI IPHYMHH aJMIHICTPATHB-
HOTO NpHU3HaYeHHS, 0e3 KOHKYpCY MEINYHOI0 YHHOBHUKA
3 Pocii B. €. UepHoga.

PesynbraTy Ta 06roBopeHHs

Jly1s mosICHEeHHS IPUYUH TOTO, 1[0 BiAOyIOCS, HaM
HEOOXiHO MOBEPHYTHUCS A0 MEPUIOIKEPeENl CTBOPEHHS
y Kuegi Yuisepcurery Cestoro Bononumupa y 1834 pori,
KOJIM pocilichKuit iMriepatop Muxkona I BunaB cBiit Ykas
moxo ¢yrnamii y Kuesi IMmepaTopcskoro yHiBepcuTeTY
Casitoro Bonoaumupa (nani — Yaisepcurer) [3, 4]. Lle OyB
JPYTUil YHIBEPCHTET Ha 3pOCIHIIEHUX YKPATHCHKHX 3eM-
JsIX Ticis XapKiBChbKOro IMIepaTopchKoro yHIBEpCUTETY.
Binkpurtsim KuiBckkoro yHiBepcuTeTy pociiicbka Biaja
XOTiJIa TIepII 3a yce 3pycudiKyBaTH MOJAKIB Ta YKpaiHIiB.
Hopeuno 3ragary, mo Ha nmodatky XIX cropiyus y Kuesi

He OyI10 KOJHOT IITKOJIH, Jie O BUKJIAIAJIN YKPAiHCHKOIO MO-
BOIO, a Y TIMHA3isX ITepeBakajia MoJbChKa MOBA.

Pycudoikauis BinOyBanacst mocTiiHoO i Oysia 4aCTHHOO
3araibHOI arpecuBHOI ONITHKH POCIHCHKOT iMIIepii momo
3MEHIIICHHS BIUTMBY YKPaiHCHKOT MOBH Ta KYJIBTYPH, 3HELli-
HEHHS HAIoi iCTOPii, CTBOPEHHS KOMILIEKCY «MaJIopOCiii-
CHKOT» MEHIIIOBAPTOCTi. 30KpeMa el MPOoIieC OXOILTIOBAB
1 HEIOMYILEHHs YKPaiHChKOI MOBH Y HaBYaJIbHHUH IPOIIEC
3TigHO AUCKpHUMiHAIIHHUX BamyeBchkux Ta €MCBHKHX
HUPKYJISIPiB, 3a00pOHY BHUIAaHHS KHUT YKPalHCHKOIO MO-
BO10, 3HMIIEHHS Knpuno-MedonieBChKOro TOBapHCTBa,
BUTHaHHA 3 YHiBepcuteTy Tapaca [lleBueHka, mepeciimy-
BaHHS BUKJIAJa4iB 1 CTYJCHTIB, SKi BUMAralld 3ali09aTKy-
BaHHS BHKJIaIaHHS YKPaiHCHKOI0 MOBOIO [3].

OnHi€ero 3 BXKIIMBUX JIAHOK ITPOCYBaHHS CaMOJIepIKaB-
HUIITBA B OCBITI TAKOXX CTAJIO TIPH3HAUCHHS HA TIOCA/IN BH-
KJ1a/1a4iB YHIBEPCUTETY POCIHCHKHUX YHHOBHUKIB Ta BACHHUX
1 0OMexeHHs YKpaiHCBhKOi OCBITHBOT AisutbHOCTI. OTXKe, Ha
nocajau BukianadiB y KuiBcbkoMy yHIBEpCHTETI MpHU3Ha-
Yamucs 0COOH, JTOsUTBHI IO IMIIEPCHKOT BIau, O¢3 3HAHHS
YKpaiHCBKOI MOBH Ta KyJBTYPH, SIKi B YCbOMY arpecUBHO
MPOCYBaJIN «BEJIMKOPOCHKY» IMONIITUKY. Tak 3a maHUMH
JI. MoruneaoTro (2014): «3 1884 mo 1905 pp. y Kuis-
CbKOMY YHIBEPCUTETI 3MIHUIIOCS TPU PEKTOPH, ajie BCi BOHH
(M. Pennenkamng, ®. deprancekuii, M. bodperpkuii) Oymm
MPOBITHUKAMH KOHCEPBATHBHOI TOJIITUKH IIAPU3MY B TaTy3i
BUIIO] OCBITH, )KOPCTOKO PO3IPABIISUIICS 3 IPOSIBAMU CTY-
IeHTchkoro pyxy» [3]. Lle mpu3Boauiio 10 CTyIeHTCHKIX
MPOTECTIB, penpeciii apchKoi aaMiHicTpalii Ta mocTymo-
BOTO BUTICHEHHS 3 YHIBEPCHTETY IPOIPECUBHUX MOJOIUX
YKpaiHCHKMX HayKOBIIIB Ta BUKJIa[a4iB.

Brache Taxa 1ot 1 criiTkalia IporpecMBHOTO HayKOBIIS
IBana BiccapionoBuda TpoimbKoro, sSIKUii 3aBXK/IN CITiBIY-
BaB CTYJICHTCHKIH MOJIOJII i MaB aKTUBHY I'POMa/ISTHCHKY
MO3MIII0 MO0 MOoAiH Toro yacy. Came ToMy, yepe3 THCK
YHIBEPCHUTETCHKOI aMiHiCTpaIlil Ta, BOYECBHIb 1 3aBiJI-
yBaua kagenpu B. €. UepHosa, BincyTHICTb Oynb-sSKHX
MEePCIEeKTHB Mpo(deCiHHOTO 1 MeaaroriyHoTo 3pOCTaHHS
npotsiroM 17 pokiB y pifHOMYy YHIBEpCHTETI, BiH OyB 3My-
mennit y 1902 pori Buixatu 70 XapKoBa, Ie 3a KOHKYPCOM
CTaB mpoQeCcopoM, OUiTbHUKOM KadeapH Ta 3aCHOBHUKOM
rrepmoi XapKiBChKOI JUTSY0i YHIBEPCUTETCHKOI KITIHIKH.
[ToTim Horo sicKpaBuii )UTTEBUI 1 TBOPUMIA LIISIX MTPOJO-
BxkuBcs y Karepunocnasi (HuHI — M. J[HINpoO).

Sk Bxazye JI. Morunsnnuii (2014): «IIpodecypa 3a cra-
tyToM 1884 p. Oy:a no3basnena Oyab-s1Koi akageMi4HOI CBO-
60mu, camoctiitHOCTi. CTaTyT BifidpaB y mpodecopchKoi Ko-
JIerii Ti KOpIIOpPaTHBHI NPaBa, IKUMH BOHA KOPUCTYBaJIacs 3a
TIOTIepEAHIMHU YHIBEPCUTETCHKUMH cTaTyTamu. [Ipodecopn
MIPU3HAYAIIHCH 1 3BUTBHSIIMCH MiHICTpOM. Bes X HaBuanbpHa
1 HayKOBa JisUTBHICTH MiAJIATaNa PETEIBHOMY HATISAIOB1
3 00Ky MiHICTEePCTBa, HOMEUUTENS, PEKTOpa. 3pO3yMLIO, 10
NP TaKMX YMOBaxX NpoQecopy He MOIIH PO3paxoByBaTH Ha
JIOBIpY 1 moBary 3 00Ky YaCTHHU CTYJCHTCTBA, SIKE CIIPaBe/l-
JUBO BOAYasIo B HUX APCHKUX YUHOBHUKIBY [3].

Jopedno 3a3HaunTH, M0 Ha MOYaTKy 20-cTopidus
13 3 52 mpodecopiB YHiBepcutrety CBATOTO
Bononumupa (cepen aHux meauku — B. K. JlingemanH,
A. A. Myparos, 1. A. Cikopcekuii, H. A. O6onon-
cekuit, O. ®@. lllumaHOBCHKHIT) Oynu aKTUBHUMH UJIe-
Hamu «KueBckaro kiny0a pycCKMX HAallMOHAJIHCTOBY,
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a nmpodecop-neniarp B. €. UepHos OyB rooBHUM ineo-
JIOTOM Ta OYONIOBAaB HOTO BiJf MOMEHTY 3aCHYBaHHS [5].
KomeHTapi sk kaxyTbh 3aiiBi. Came OUIBLIICT 3 TAKUX
BHUKJIAJadiB YHIBEPCUTETY MicCIII BCTAHOBICHHS BIIaId
VYkpaincekoi [epkaBu ['erbmana [laBna Ckopomaickkoro
y 1918 pori KaTeropuIHO BiAMOBIBIINCS BUKIAJaTH CBOT
JUCHHUTUTIHU YKPATHCHKOKO MOBOIO 1 3aJTUIIIUIIACEH BIpHUMU
KOJUIIHIH iMmiepii [4].

Kypc autsamx xBopoO B YHiIBepcHTETi iCHyBaB
3 1874 poky i BUKIanaBcs mpuBar-aoneHToM OeKkcaH-
npom Jlyknaem Jlumcekum (1836-1889 pp.) mpu xadenpi
aKyILIepCTBa Ta XXIHOYHMX 1 JUTIYMX XBOPOO, KOTPOIO 3aBi/I-
yBaB BiJIoMUH BUeHUH, mpodecop Onekcannp [laBrmosry
MartgeeB. IBana BiccapionoBruda TpoillbKoro sk 3HaHOTO
JUTSYOTO JIIKaps 3aIpOCHIY Ha Lier Kypc y 1885 poui apy-
THM ITPHUBAT-IOLEHTOM 3 IIPAaBOM YUTATH JIEKIIii Ta TPOBO-
JUTH PaKTUYHI 3aHATTA nemiarpii [1, 2].

Tpoiupkwii [. B. HapomuBes Ha UepHirisimHi y 1856 pori
(mesiki jokepena BkasytoTh 1854 pik) y poJuHi CBsIIEH-
HUKa [6]. Y 1878 poui 3akiHuMB MequuHUH (paKynsreT YHi-
Bepcutety CBsitoro Bonomimupa. 3imTOBXHYBIIHCE Iif 9ac
CBO€T MEJIMYHOT MPAKTHKH 13 KaXJIMBUM CTaHOBHUILEM Cillb-
CBKHX JIiTeH, 3HAYHAM ITOIIAPEHHAM Ccepe/l HUX iHPEKIiHHOT
narojorii (mepenycim nudTepii, apoTUTY, CYXOT 1 cKapIa-
THHH ), BACOKMMH PiBHSAMH MAJTFOKOBOI CMEPTHOCTI, BiH 00paB
[leniarpiro Ak cpaBy YCHOTO CBOTO OIATOPOIHOTO KUTTS. 3a
nanumu B. T. Maiinannuka (2018) TUThKH 3a TPU POKH PO-
00TH 3eMCHKUM JIiKapeM BiH OIyOJTiKyBaB y razeti «Bpam»
IT’ATh HAYKOBHX TIpaIlh 3 MuTaHb [lemiarpii [1].

PucyHok Ne 1. Mpodecop Tpoiubkuii I. B.
(1856-1923 pp.)

VYV 1881-1883 pp. BiH cTakyBaBcs y IPOBIIHUX JUTIIHX
kiiHikax €ponu. Hanpukinni 1883 poky min kepiBHU-
IITBOM BIZIOMOr0 BUeHOTO, Ipodecopa B. A. Manacceina
YCIINIHO 3aXUCTUB Jucepranito «Marepualibl K y4eHUI0
00 SMHUIEeMUYECKOM MEPUIAPOTUTE» Ta OYB YIOCTOEHHI
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cTymneHs nokTopa Menuiuuy y Cankr-IlerepOyp3bKiit im-
MepaTopChKHU BiCHKOBO-MEIMYHIN akanemii [1, 6].

Bapro 3a3nauntH, 1o IBaH BiccapionoBuu Tpoiubkuii
MPaIiOBaB B YHIBEPCHUTETI AK MPHBAT-IOICHT 0€3 TPOIIo-
BOT'0 yTPUMaHHsI Ha TPOMAJICBKUX 3acasax. B3arami npusar-
JIOIIEHTH Y POCIMCBKHX yHIBEpCUTETaX NepeOyBan y BKpai
HYXICHHOMY MatepialbHOMY 1 IPUHU3IMBOMY [IPABOBOMY
cranosumi [3]. Ix me Ge3 mizcTaB BBaXanu y TOmimIHIX
OCBITHIX BHIAHHIX «IIACHHKAMH YHIBEpPCUTETY» [7].

Bin takox nmpamtoBaB opauHaropoM y Kueso-
Kupunicrkux 6oroyrogaux 3akmagax (1885-1890).
VY 1891 p. 3acuyBaB y Kuegi Onaroxiiine « ToBaprcTBO Ha-
JTAHHS JIOTIOMOTH XBOPUM IiTM». 3 1896 mo 1903 pp. kepy-
BaB CTBOPEHHSIM JUTIYMX caHaTopiiB B KuiBChKiil TyOepHii.

Yuraroun Kypc AUTSYNX XBOpOO B YHIBEPCUTETI BiH 110
CYTi po3poOMB yCIO OpraHi3aliifHO-METOANYHY 0a3y st
CTBOPIOBAaHOI Maii0yTHROT KadeZ[pH, HA TIPOXaHHS CTY/ICHTIB
iAroTyBaB JBa (yHIaMeHTaIbHUX BuiaHHs «Kypc nexmiit
mpo xBopoOu autsyoro Biky» (1887 p., 1888-1889 pp.),
110 110 CYTi CTaNW NepunMu nocionukamu 3 Ilexiarpii Ha
TepeHax YKpaiHu. Y BHKIaJaHHI Kypcy MpHBAT-AOLIEHT
I. B. Tpoiupkuii 3arovarkyBaB abCONIOTHO HOBI JUIsl TOTO
4acy po3aiTH: aHaTOMO-(]i310I0TiUHI OCOOIMBOCTI AUTTIOTO
OpraHi3my, Tiri€Hy IUTSYOrO BiKy, XBOPOOU IEpILIUX [HIB
JKUTTSL, TUTSY1 TOCTpi iH(EKIiHHI 3aXBOpIOBaHHS (I Tepis,
CKapIlaTUHA, Kip, KallUTIOK, BicTia, ermigeMiyanii mapoTtur) [1].

BiH »xe npuiiMaB ydacTh y IPOEKTYBaHHI 1 Oy1iBHULITBI
mrepmoi y Kuesi qursrgoi ximinikn y OneKkcanIpiBChbKii Ji-
kapHi (1891), ne 3a kepiBauTBa B. €. UepHoBa iiomy 10-
IMIPAIIOBATH TaK i1 HE JOBEJIOCk.

Tox, konu OyJio OroJIoNIeHe pillleHHs KePiBHULITBA
Vuiepcurery Cssitoro Bonoanmupa mono yrBopeHHs Ka-
¢enpu guTsranx xBopoO y 1887 pori, IBan BiccapionoBry
Tpoitpkuii ofjpa3y NMPHUIAHSB PIIICHHS OO0 CBOET y4acTi
y KOHKYPCi Ha Iocaly eKCTpaopAXHapHOTO Ipodecopa Ta
KepiBHHKA Kadeapu. A KOJIHU Ji3HABCS, 110 MPU3HAYCHHS
BiZIOYZIEeTHCSI HE IILIIXOM KOHKYpCY, a uepe3 MiHicTepcTBO
HapoaHO1 MpocBiTH Pociiicbkoi iMIepii, HaaicaaB cBO1 J0-
kymeHnTtH 1o Cankr-IletepOypry.

Axe neiio-menuk, mpodecop Kapa Payxdyc, skuit 3a
JOpy4eHHsIM MiHiCTpa BU3HAYaBCsl 3 PU3HAYSHHSIM OYiJIb-
HHKa Kadenpy uTsiarx xBopoO YHiBepcurery Casitoro Bo-
JIOMMMHpA, 03HAHOMUBIIHKCH 13 TOKyMEHTaMH, HAYKOBUMH
myOmiKanisiMu Ta oro nocionukoM «Kypcom Jiexiiii mpo
XBOpPOOH IAUTSYOTO BiKy», aB HETATUBHUHN BiAT'YK IIOI0
NpU3HaYeHHs npuBaT-nouenTa Tpoinpkoro 1. B. 1 3BunHyBa-
THUB HOT0 Y KOMITUIAMIT Ta BiACYTHOCTI Y HOTO Tparsix Biac-
HHMX HayKOBUX BUCHOBKIB i1 3aKmoucHs [ 1]. Otak, He 3Ha0uu
0COOHCTO ITHOTO MPEKPACHOTO BUCHOTO 1 JIKAPS, IAPCHKUH
CaHOBHHUK i 110 cyMicHUITBY BueHuii K. Payxdyc 3HecnaBus
i npunm3uB 1. B. Tpoiubkoro i y KiHIIEBOMY ITiICYMKY JaB
«3eTICHe CBITIIO» MO0 MpHU3HAYeHHS pocisauHa B. €. Yep-
HOBa, KUl OyB Ha yac NPU3HAYEHHS MEIMYHUM YHHOBHH-
KOM 1 TOJIOBHMM JikapeM OJIbIHHCHKOI JiKapHi y MOCKBI.

BuKOpHCTOBYIOYH yCi MOXKIIMBI BiJIOMI JiXKeperna MU
3poOWIIM OPIBHSIIBHY TAOJIHUIIIO OCBITHIX, HAYKOBHUX 1 IPO-
MaJICBKUX JIOCSITHEHb JBOX IIPETEHACHTIB Ha [T0CaLy 3aBij-
yBaya Kadenpu TUTSIuX XBopoO YHiBepcutery CBATOrO
BonoxnMupa: npuBar-10IeHTa IHOTO X YHIBEPCUTETY
Tpoinekoro 1. B. Ta npusar-gorienra MOCKOBCHKOTO YHi-
Bepcurety UepHosa B. €. (Tabu.).



ICTOPIA BITYU3HAHOI NEQIATPII

Tabnuus

OcBIiTHi, HayKOBI i F[POMaacbKi 4OCATHEHHA ABOX NPeTeHAEeHTIB Ha Nocaay 3aBigyBayva kadeapu oUTAYMX

xBopo6 YHiBepcuTteTy CBsATOoro Bonogumupa: npuBar-goueHTa Lboro X YHiBepcutety Tpoiubkoro |. B.

Ta npuBaTt-goueHTa MockoBcbKoro yHiBepcutety YepHoBa B.€

BIXU XKUTTA Tpoiubkun IBaH BiccapioHoBuY YepHoB Bacunb €ropoBuy
| AOCArHEHHA (1856-1923 pp.) (1852-1912 pp.)
Pik Ta micue 1856 p. YepHiriBLumHa 1852 p. Tudpnic
HapOOXXEHHS
Pik 3aBepLUeHHsI Y 1878 p. 3akiHuMB MeandHui cbakynstet YHiBepcute- | Y 1874 p. 3akiHuMB IMnepaTtopcbky Meamko-
HaB4YaHHs Ty Cesatoro Bonogumupa (M. Kni). xipypridyHy akagemito y m. CaHkT-lNeTepbypr.

B yHiBepcuTeTi

3a BuaaTHi ycnixu B HaB4YaHHi Ha CTapLUMX Kypcax
yHiBepcuTeTy |BaH BiccapioHoBWY 0TpMMyBaB creLli-
anbHy CTUNEHAjo «iMeHi il iMnepaTopcbKoi BUCOKOCTI
Benvkoi KnsirvHi Mapii OnekcaHapisHu»

3axuct guceprauii
/ KepiBHMK

Y 1883 p. ycnilwHO 3axmMcTuB guceprawiio
«Matepmansl K y4eHuto 06 anMaemMmyeckomM nepum-
napotute» Ta ByB yOOCTOEHUIA CTyNeHs JoKTopa
MeanumHu y CaHkT-INeTepbyp3bkint IMnepaTopcbkil
BilNCbKOBO-MeaU4Hil akagemii. HaykoBuin KepiBHUK
— npodcpecop B. A. MaHacceiH.

Y 1883 p. 3axmMcTuB LOKTOPCbKY AMcepTauito

«O BcacbIBaHUM xupa B3pOCNbIMU U ETbMU BO
BpeMsi ANXOPafoyHbIX 3abonesaHnii u BHE NX»

Ta OyB yOOCTOEHWI CTYNEHS AOKTOPa MEANLMHN

y CaHkT-lNeTepbyp3bkin IMnepaTopcbkin BiiCbKOBO-
MeanyHIn akagemii. HaykoBuin kepiBHUK — npodoe-
cop M. |. Buctpos.

CraxyBaHHs 3a
KOPAOHOM

CraxyBaHHs y BigHi B kniHikax BigoMux npode-
copiB Widerhofer’a Ta Monti, y autaumx kninikax
Bepha (LLseruapis) Ta ABCTPO-YropLUMHMW.

Hesigomo

TpyooBa AisinbHICTb
00 poboTu
B yHiBepcuTeTi

Kinbka micsiuiB nepebyBaB Ha BIACbKOBIN Cnyxo0i

y 1878 p.

3 rpygHs 1878 no 1881 pp. npautoBaB 3eMCbKUM i-
kapeM y CocHuLbKOMY NOBITi YepHiriBcbKkoi rybep-
Hii. Came TyT I. B. TpoiLbkuin BU3Ha4YMBCS 3i CBOEID
ManbByTHLOIO CneLianbHICTIO, 3iTKHYBLUMCE 3 TSXXKUM
CTaHoBULLEM fiTen. 3a pokM poOOTUN 3EMCbKUM
nikapem BiH onybnikysas 5 po6iT i cTaB 36upaTtu
AaHi Npo enigemiyHni NapoTuT y giten. by Takox
opavHaTopoM Kueso-Kupuniscbknx 6oroyrogHmx
3aknagis i nikaps B Noginbcbkomy AeHHOMY Npu-
Tynky (1885-1890).

3 1877 p. nepebyBaB Ha BiICbKOBO-MeANYHIl
cnyx®6i, 6paB y4acTb y POCINCbKO-TypeLbKil BiliHi
1877-1878 pp. Y 1880 p. 3BiNbHMBCSA 3 BiiCbKOBO-
MeOUYHOro BiOMCTBa, OyB BU3HAYEHWI Haj-
LUTATHAM MOMNOALLNM MEANYHUM YMHOBHUKOM MpU
MeanyHoMy AenapTamMeHTi MiHicTepcTBa BHYTPILLHIX
cnpa.. 3 1883 poKy BiH CNyXuWB y rpoMagi cectep
munocepas Cs. [eopris y Moxancbkomy parioHi
Cankr-lNeTtepbypra, 1 cepnHsa 1884 p. 3BinbHUBCSA

3 MBC, a 3 1886 p. 6yno npu3HayeHO BUKOHYHUMM
nocagy rofloBHOrO nikapsa AUTsYoi nikapHi cB. Onbru
IMnepaTopcbKoro nioanHoONtobHoOro ToBapucTea

B Mockai, Kpim Toro, 6yB 3aTBEpIKEHUI Ha nocagi
niknyBarnbH1Ka Yca4eBCbKO-HepHSTBCbKOro XiHO4Oro
yyunuia.

Pik npucBo€eHHSA
3BaHHA npueaT-

Y 1886 p. 3aTBEpAXeHU NpuBaT-AoLEeHTOM Kade-
APV aKkyLepcTBa i rHEKONOorii 3 Kypcom ANTAYMX

Y 1888 p. 3aTBEepaXeHU NpuBaT-4OLEHTOM Kade-
apv antaunx xeopob MOCKOBCBKOTO YHIBEPCUTETY,

AoueHTta xBopo6 KWiBCbKOro yHiBepcuUTeTY, Ae npautoBas 4O | Ae HEQOBro npawtoBas 3a CyMiCHULTBOM

1902 p. He OTpMMYOYM NNaTHi 0o 1889 p.
pomapceka Y 1888 p. iHiuitoBaB BigkpuTTa ¥ Knesi geHHnx npu- | 3 1892 p. BiH 6yB anpekTopom Kuiscekoro Mapi-
DiSNbHICTb TynkiB Ans giten pobitHukie. Y 1891 p. 3acHyBaB THCbKOro AMTAYO0ro NpuTynky, a B 1896 p. poui 6ys

y Kviesi GnaroginHe « ToBapncTBoO HagaHHs Aorno-
Moru xBopuM Aitam». OpraHidyBas y Knesi kabiHeTu
6€e3KOLITOBHOI BUAaYi 3HE3apaXeHOro KOPOB'A4Y0ro
Moroka «Kpannsi Monokay; 3a3HaveHi 3aknaau
npautoBanu 3a NPUHLUMMNOM «3aMOXHMM — 3a rpoLLi,
6igHMM — Be3koLToBHO». Came Ui 3aknaam ctanu
npoobpasom ManbyTHiX AUTAYNX KOHCYNBTaLLl.
3rogom cTBopmB Ta o4onme «KniBcbke TOBapucTBO
ONTAYNX NikapiB»

npusHadeHun gnpektopom Kniscbkoro bakrtepio-
norivyHoro iHcTUTYTY. Konesbkun pagHuk (1889),
3rogoM AiINCHUIN CTaTCbKUN pagHuK.

OpraHizaTop i nepwun «npegceaatens Knesckoro
kny6a pyccKkMx HaLMOHanNmMCToB».

[e npautoBaB Ha
MOMEHT KOHKYPCY
Ta neaaroriyHumn
cTax

YHiBepcutet CeaTtoro Bonogumumpa (Kvi) — 4 poku.

MocCKOBCbKWIA YHIBEPCUTET — 2 POKMU.

3Haummi nyonikauii
Ha MOMEHT
KOHKypCy

«Kypc nekuii npo xBopobu anTa4voro Biky»
(1887 p., 1888-1889 p.), nepLumi nocibHMK
3 nepiaTpii Ha TepuTopii cyvacHoi YkpaiHu

CrartTi: «O a3Bax n nx neveHmmn», «O HepBHbIX
aetax» (ib., 1882 p.). «O 3Ha4yeHUn n3bbITOYHOrO
cofepXXaHus Xupa B UCTIPaXHeHWsIX Npu aucnen-
CUSIX paHHero AeTcKoro Bo3pacrtay. («[JHeBHMKM
Muporosckoro Il cbe3ga Bpayemn»).

3HaHHS iHO3eMHUX
MOB

14 iHO3eMHNX MOB

Hesigomo

OcHoBHe HaykoBe
CrpsIMyBaHHS!

Haykosi npaui 6ynu npucesayeHi papmakonorii,
aHTeHaTanbHi NpoginakTuLi, ririeHi aiten, etionorii
Ta naToreHesy ANTAYMX IHPEKLIMHNX 3aXBOPIOBaHb.
OpraHizaTtop NepLioro MixkHapogHOro KOHrpecy
negiatpis y m. Mapwx (1912 p.).

HaykoBi npaui woao nikyBaHHsA XipypriYHoT naTtonori,
andbTepii, xnopo3a. YnepLue BYKopucTaB Nnpotuand-
TepiriHy cuposatky O. [1. MNaBnoBcbKoro npu nikyBaHHi
XBOPUWX Ha andTepito, po3pobuB NokasaHHsi 4o Tpa-
XEOCTOMIi NPY NOTPaNIIAHHI CTOPOHHIX TiNn 'y AvXarnbHi
LLNSXM, 3anponoHyBaB MeTod 6y>KyBaHHSA pyBLEBMX
3BY>XE€Hb CTPaBOXOAY B AiTeN Ta H13Ky NabopaTopHMX
mMeToaiB obCcTexeHHs. ABTOp npaub 3 NMTaHb GPOHXO-
€KTaTU4HOI XBOpOOH y OiTen.

IMnepcobki Big3Hakn

Hemae

Oppexu Ceatoro Ctanicnaea 2, 3 ctyneHsi, OpaeH
CBgaAT0i AHHU 3 CTyneHst
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Ha narmm normnsia, HayKoBi Ta OCBITHI IOCSITHEHHS yKpa-
{HCBKOTO IUTSAYOro Jikaps i BueHoro I. B. Tpoimpkoro
y BUKJIa/ieHiH Bulie Tadbnuni Ne 1, a came — OisibIna Kisib-
KiCTh HAyKOBHX ITyOJiKamii, HassBHICTh HA MOMEHT KOH-
Kypcy BXKe BUIaHUX MOCIOHWKIB, 3HAHHS 14 1HO3EMHHX
MOB, 3aKOPAOHHI CTa)XyBaHHsI, O1JIbIII CTPOKH NeAaroriy-
HOI 1 Te{iaTpUIHOI IPaKTHKH, HOr0 akTHBHA IPOMaJichKa
TisIIBHICTB Ha 0J7ar0 JiTei 6€3yMOBHO IepeBaKaroTh aK-
THBU YMHOBHHUKA BiJl MenuiinHu B. €. UepHOBa HA MOMEHT
MIPOBE/ICHHS TPU3HAYECHHS Ha Kadeapy TUTIINX XBOPOO
VYHiBepcurery.

Ta Bracue 1. B. Tpoiubkuii o cyTi opraxizyBas i mpo-
BIB yCIO MATOTOBYY POOOTY IO CTBOPEHHIO Mai0y THBOT
Kadenpu i TUTA90{ KIIiHIKH, IKY BiH TaK MPisIB OYOJIUTH.
Auie He cynuiocs, 60 mpu3HavYeHHs IpodecopiB y pociii-
CBbKiH iMIIepii TOA1 MaJI XapakTep MOJITHYHNX PIllICHb.

Omxe 1 cepras 1889 poky 3a Hakazom mo Minictep-
ctBy Ne 13112 npusHayarOTh EKCTPAOPAUHAPHUM Mpode-
copoM Kadenpu AUTIINX XBopoO YHiBepcuteTy CBATOTO
Bomomumupa B. €. UepHosa, skuif 0 CyTi HE MaB Ipak-
TUYHOTO CTaXy POOOTH AUTSYUM JiKapeM, OyB Oinbiie
JIiKapeM-Xipyprom Ta MeIUYHUM aIMiHICTPaTOpPOM, JIOBiB
CBOIO BiJIIaHICTh IAPCHKOMY PEXXHUMY, BiJ3HAUYCHHUH 32 I1e
TPbOMa OPJICHAMH 1 MOBArok0 Jieiib-menuka Payxdyca K. A.
3 [lerepOypry [2]. Imnepcrke MiHicTepcTBO HApOAHOT TPO-
CBITH HampaBwio 10 KueBa «IIpaBHIBHOT0» POCIHCHKOTO
NpUBaT-AOICHTA, KA MaB BIPHI MOA0 «Majopocii» mo-
JITHYHI TOISH Ta OyB TOTOBUH M ATPUMYBATH CaMOIep-
YKaBHHIIBKY 1 IIOBIHICTUYHY MOJIITHKY [apary y «HeOmaro-
niiiHoMy» KuiBChbKOMY yHIBEpCHTETI.

PucyHok Ne 2. NMpodchecop YepHoB B. €.
(1852-1912 pp.)
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e npodecop B. €. UepHOB i A0BIB yCi€I0 MOAANBIIONI0
aIMIHICTPATUBHOIO Ta IHIIOI HisUThbHICTIO y KuiBChKUit
mepion #oro XUTTA Ha Onaro imrepii: rmacHuit Kuichkoi
MiCBKOi ymMH, TosioBa KuiBcbkoro kiry0y pociiicbKHUX Ha-
LioHAJICTIB, yBiHUaHUIT opreHoM Cestoro Bomommvmupa
4 ctyneHs 1 JiIHCHUM CTaTCHKUM PaJHHUKOM (IOPiBHIOE
YHHY TeHepai-maiiopa). KpiMm Toro me # BIacHHK ca-
xapHoro 3aBony y BepHusuni (XpuCTHHIBCHKUH TMOBIT,
KwuiBcbkoi ry6epHii) [1].

KuiBchknii kiy0 pocCiiicbKHX HalliOHAJICTIB (3ro0M
KuiBchkuii Kiy® mporpecMBHUX POCificbKUX HalioHaic-
TiB) Ha youi 3 B. €. UepHOBHM cTaB OZHIEIO 3 IPOBITHUX
oprasizaniii caMoep>KaBHOTO Ta YOPHOCOTEHHOTO CIpsi-
MyBaHHS B YKpaiHi, BiH 3i0paB y CBOEMY MOHapXiYHOMY
KOJII HalOUTBII OI0O3HUX IIOBIHICTUYHO HAJAIITOBAHUX
MIPEICTaBHUKIB KHiBCHKOI MPOQECYPH, PEaKIifHOTO AyX0-
BEHCTBA, KyIEITBA, BiliCBKOBHX, )KypHATICTIB, SIKi pilryde
3arepevyBasid caMme iCHyBaHHs YKpaiHChKOTo Hapomy [S].
VYeix ix moeHyBana BiAigaHiCTh CaMOICPKaBHHUIITBY, 00-
poTbba 3 yKpaiHO(ILCTBOM, BiJIMOBa y ICHYBaHHI yKpa-
THCHKOT MOBHM Ta IPOCYBAHHS Ha YKPaTHCHKUX 3eMIISIX i7ed
«PYCBKOTO Mipay, IO SIK 1 CTO POKiB TOMY, HHHI 3a3iXa€ Ha
HaIly cBOOOMY.

Bingnannii unen KiryOy, npodecop kadenpu nenxiarpii
VYuisepcutery Cestoro Bonmoanmupa Ta BigoMuid NpHXHITb-
HUK pacoBoi Teopii IBan Cikopcbkuii (0aTbko BioMoro
aBiakoHCTpyKTOpa Iropst CikOpchKOT0) Tak XapaKTepHsy-
BaB TBEpJC MOJITHIHE KPEJO CBOTO KOJIETH 1 OUiTbHUKA
B. €. UepHoBa: «Bce ysudenu, umo pycckuii HayuoHaiu3m
YYoHCO UZBUNUCOCIEL U XUMPOCTell, YYHO KOBAPCMEY,
...YMO MO YUCMBIU U YeCMHBIT NOTUMUYECKUL NCUXUSM —
NPAMOOYVUIHBLL U OA20POOHDIL KAK U €20 KUeBCKULL npeo-
cedamens!» [8].

Pa3oM i3 mapcbKUMU MPOKYpOpaMHU 1 )KaHIapMaMH
came 11i npodecopy Ta «yHIBEpCUTETChKE HAYaJIbCTBOY
Opaso y4acTp y po3npasi 3 HOBCTAJIUM CTYAEHTCTBOM,
30KpeMa y MPUMYCOBI Biiadi B conaatu 183 cTyneHTiB
KuiBcbkoro yHiBepcHTETY Micisl CTYAEHTCHKUX IIPOTEC-
TiB IPOTH NMPHUAYIIECHHS aKaJeMI4HUX CBOOOJ y BHIIAX
y 1901 porii.

JocTaTHRO TaKOX 3rajflaTd AeKiIapaliro npodecopa
IBana CikopchKOTro, SIKOTO 32 BiIaHICTh Iapary i raHeOHy
y4acTh y 3aMOBHI# cyqoBi#i cripaBi Beitrica cygyacHUKH
HazuBau «rpodecop Bia nomiuiin: «llopa nam ckazams:
Mbl — CbIHbL 8€IUKO20 HAPOOA U 30eCh 6 UCTHOPULECKOM
Kuese, xo3aesa — mui! I'opodckoe ynpasnenue mamepu
20P0008 PYCCKUX OONHCHO OblMb PYCCKUM... Mol 00ndicHbl
peuwumenvHo ckazams: Ml — pycckue, u Kuee — naui...
A sac 6nazocnosnaw! Houme cmeno u OpyscHo u HUKOMY
He ycmynatime cgoezo nepgopodcmear[9, 10].

ITokazoBo, mo Taki Bimomi mpodecopu Ta BYCHI Me-
IMIHOTO (paKynpTeTy YHiBepcuteTy CBsitoro Bomogumupa
ak: B. I1. O6pasmos, M. JI. Ctpaxecko, B. M. Bomiko-
B4, @. I. SIHoBchkUH, A. I1. Kpumor, M. M. Jlitepixc,
C. M. Pedopmarcekuii, B. K. Bucokosuu, O. B. Kopuak-
YenypKiBChKHii Ta iHIIII IEMOHCTPATUBHO POIrHOPYBAJIN
YJICHCTBO Y TAKOMY OJI03HOMY KITyOi.
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PucyHok 3. NMpodecopu meanyHoro cakynisTeTy IMnepaTtopckbkoro YHiBepcuteTy CBATOrO
Bonogumupa (kiHeub 19 cTopiuusn) (3 canty HauioHanbHOro Megn4HoOro yHiBepcurteTy
imeHi O. O. bBoromonbu#)

A cIpaBXHIN pEHTHHT SIK TUTAYOTO JIKaps i Mpo-
¢ecopa B. €. Uepnosy BusHaumnu y 1897 poui CaHkT-
[TeTepOyp3bKi npodecopu neaiarpu, siki Mpu KOHKYpCi
Ha T0caay OYiIbHHUKA Kadenpu OUTSInX XxBopod CaHKT-
[etepOyp3bKoi BiliCEKOBO-MEANYIHOI aKaAeMil IPHCYIUITN
omy y crinax #oro Alma Mater numie 3 Micie cepen
6npereHaeHTiB. [lepeMir Tomi BiZOMUH MiTepChKUAN -
9w Jikap, npuBar-goueHT M. I1. ['yano0in (Buurens
3aCHOBHHKA KadeIpu rocmiTanbHol meniarpii Kuiscbkoro
MEJIMYHOTO iHCTHTYTY, npodecop JIbBa Mocumnosuua
®dinkenpmreitna) [2, 11].

¥ oMy moka3oBoMy BUIaAKy peitunry B. €. UepHoBy
Hi oprieHH, Hi MiHicTepcTBO, Hi Jei0-menuk Kapn Payxdyc
He foroMoni. A caM (akT Horo ydacTi y KoHKypci y CaHKT-
[TetepOyp3i cBigunTh 1IpO Te, o y KuiBchkomy YHiBepcu-
TET1 y KOHKYPEHLIi 3 TaKOIO SICKPaBOIO OCOOMCTICTIO K
1. B. Tpoitpkwuii fiomy Oyi0 BKpait He3py4dHO.

[Ipocumo 3BepHYTH yBary, 1o Jyis CTOJIMYHOI aKaje-
Mii IpOBOJMBCST KOHKYPC Ha 3aBiJyBaHHS Ka(eapH ITUTs-
YHUX XBOPOOi 3 TAEMHHM TOJI0CYBaHH:M, a Uit KHiBchKOTO
VYHiBepcuTeTy 0yI0 TOCUTH NPU3HAYEHHS MOCKOBCHKOTO
yrHOBHMKA B. €. YepHOoBa IIISIXOM aMiHICTPaTHBHOTO
pecypcy. [longiitHi cTaHmapTu y pocidchKill iMIrepii as
HecrnokiitHoro Kuiscekoro YHaiBepcutery Casitoro Boro-
TUMIpa, Ie BXKE Cepell CTyACHTCTBA 1 BUKIAAaviB Bifg0y-
BAJINChH MIPOLIECH BiPOIKCHHS YKPATHCHKOI CBIJOMOCTI.

He 6ynemo 3a0yBaru, mo y ocobucrocti mmpodecopa
B. €. UepHosa Oymu i no3utHBHI prcH. Bin 6araro onepysas.
OpranizyBaB y Kuesi bakrepionoriunuii iHCTHTYT, KepyBaB
JUTSYOI0 KITiHIKOI0 OJeKcaHapiBCHKOT JIIKapHi, OMiKyBaBCs
MapiiHCEKUM JIUTSYMM MPUTYIIKOM. BiH cTaB neprmm, XTo
3actocyBaB aHTHAH(DTEpiliHy cupoBarky A. /1. I1aBnoB-
cbkoro y ITiBrenHo-3aximHoMy Kpai pociiicekoi immepii. by
OIIHUM i3 3aCHOBHHKIB ToBaprcTBa OOPOTHOH 13 3apa3sHUMHU
XxBopoOamH, OpraHi3aTopoM XiHounx KypciB ToBapucra
TPYAOBOI JOMIOMOTH iHTESTITCHTHUM JKiHKaM [2].

VY mutadiit kaiHin YHIBEpCUTETY IUTIAHO MpaIfoBajia
mija miesaa BiIOMHUX Y HOAANBIIOMY HUTAYHUX JiKa-
piB: A. O. Kapunupknii (opranizatop y Kuesi xxinounx
MeIaroriYHO-MEeTUYHAX KypciB «Maru it tutsa»), €. 5. Tin-
nec, C. K. Toritinze (3rogoM o4iTbHUK KaeApH JUTTIHX
xBopoO y OnecbkoMy MemiHCTHTYTI), €. JI. CKIIOBChKHI
(3romoM 3acCHOBHMK BHKJIaJaHHs nemiarpii y KniBcbkomy
KrninidHOMY IHCTHTYTI JJIS yOOCKOHAJICHHS JiKapiB
y 1918 poui — HuHi HamioHanpHUI yHIBEPCUTET 0XO-
ponu 310poB’s im. I1. JI. lllynuka), JI. O. dinkensmTeH
(dynmarop miAroToBKH JikapiB-meaiaTpiB y KuiBcbkomy
MenuaHoMY IHCTHTYTI y 1934 poui), ®. I1. I'puroposuy-
Bapcexkwuii, I1. JI. Bobposcekuii, M. 1. Anexcanapos,
T. H. CriuBak, H. M. KosecHikos [12, 13].

[Ipore, mo 1ikaBo 3aBigyBad KaQeapu TUTIIAX XBO-
pob, mpodecop B. €. UepHoB HEe 3p0OHB X0AHOT 10TTOBI A1
1 He OpaB y4acTh y 3acimaHHsaX BimoMoro KuiBckkoro To-
BapUCTBa JUTSAYMX JIIKAPiB, 110 3a1I09aTKyBAaB 1 0YOJIIOBAB
IBan Biccapionosuu Tpoiupkuit. Ile mpu ToMy, mo mo-
YEeCHUMH WICHAMH 11b0r0 ToBapucTBa Oy Taki BCECBIT-
HBO BiJioMi BueHi sk: Pynons¢ Bipxos, Ab6paxam SIxo6i Ta
iHmi [1]. MaOyTb y maymi He Mir BiH HOTOJUTHUCH 3 yCIIi-
XaMH cBoro oroHeHTa [Bana Biccapionouua Tpoimbkoro,
SIKOTO 3HaJjla Bca YKpaiHa Ta €Bpoma. Are ictopis Ta yac
yce PO3CTaBIISIOTh Ha CBOI MicCIIs.

JKurrese kpeno npodecopa 1. B. Tpoibkoro BUKIIaICHO
y IIMX HOTO CIIOBAX: ... KO20d HA CMEHY HAC ABSIMCSL HOBbLE
JI00U, @ MeOUYUHa 3anoem HO8ble NECHU, O HAC MO2YM CKa-
3amb, 4Mo Mbl OWUOATUCH U MONLKO, HO NPU IMOM Npubda-
8M. 00U CIMPEMUNUCH K NO3HAHUIO UCTUHBL U 8CE OeNaNU
07151 NPOBEOeHUsL 8 HCU3Hb NOLE3HbIX Meponpusimuti» [1].

I Ko MU cTaBMMO ITUTAHHS: XTO K 3aCHYBaB BiTUN3-
HsHy wkony [lexiarpii, To 6e3ymMoBHUII IpiopuTeT HEOO-
XiJJHO Ha/1aTh BUITyCKHUKY KuiBepkoro YHiBepcurety CBs-
Toro BonmoguMupa, BUgaTHOMY yKpaiHCHKOMY BUECHOMY-
meniatpy, npodecopy Iany Biccapionosuuy Tpoinbkomy,
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mepen JISHHSIMH 1 CBITIIOIO MaM’STTIO SKOTO HUHINIHI
TTOKOJIIHHS TUTAYHX JIIKapiB YKpaiHH CXWISIOTH TOJIOBU.

BucHoBku

1. CnopaxHIM opraHizatopom rnepuioi B YkpaiHi ka-
benpu nuTsyux XBopoO, o Oyna yreopeHa 1889 poky
B YHiBepcureti Cesitoro Bononumupa y Kuesi, € hysmarop
BiTun3HsHOI [leniaTpii, BUAATHHIM YKPATHCHKHIA TUTSUUI
nikap, npodecop IBan BiccapionoBuu Tpoiupkuii. [Tpu3na-
4YeHHsI 0e3 KOHKYpCY LIapaTtoM Ha I1ocajly eKCTpaopHHap-
Horo npodecopa kadeapu TUTIINX XBOpoO YHIBEPCUTETY
JIOKTOpa MEAMIIMHYU, YHHOBHUKA 3 MockBu Bacuist €ropo-
Buua YepHoBa CiIiJl pO3MISAATH Y KOHTEKCTI IIPOBE/ICHHS
pycudikarii Buknaaanpkoro ckiany KuiBcbkoro yHiep-
CHTeTY, 1110 BigHOCHBCs y Pociiichkiii imnepii 1o «HeOna-
TOHAIIHHKX» Yepe3 MOCTIHHI CTYIeHTChKI IIPOTECTH IOJIb-
CHKHX Ta YKPaiHChKHX CTYIeHTiB. CBiJloMe NPUHMKEHHS
caMoJIepKaBHHUIIBKOIO Biamoro Tpoinekoro 1. B. ciix pos-
DJISJATH Yy TOMY K KOHTEKCTI.

2. Hayxogi 3100yTku npogecopa . B. Tpoiupkoro, itoro
IHTeNeKTyalIbHI 3JaTHOCTI 1 MDKHApO/IHE BU3HAHHS Y Tary3i
neaiaTpUYHOT HAyKH HE MOXKHA MOPIBHATHU 3 JISUIBHICTIO
B. €. UepHoBa, sikuii OyB Oiibllie 30CePEKCHUI Ha MO~
THYHIH, MAIPUEMHHUIIBKIN Ta OpraHizaliiiHO-ypaBIiHChKil
JisTBHOCTI — OyB miacHUM KuiBcbKoi 1ymMH, NIHCHUM CTat-
CHKUM PaJHMKOM, BIACHUKOM IIyKPOBOTO BUPOOHHIITBA, Op-
raHi3aTopoM Ta KepiBHUKOM «KHIBCHKOIO Ki1y0a pOCiHChKUX
HAaL[IOHAJICTIBY, 1110 3allepedyBaB caMe iCHyBaHHs yKpaiH-
cbkoro Hapoxy. Came 3a Lie foro BiJ[3Hauasia apchKa Biiaja
1 OCTIMHO HATOPOHKYBAJIA 32 BiIaHICTh CAMOZICPIKABCTRY
yciMa MOXKJIMBUMH HaropoiamH, Bil3HAKaMH Ta MEHCISIMU
Ha BinMiny Bin rpodecopa 1. B. Tpoitpkoro

NitepaTtypa:

3. Tum He MeHIIIe, TOCTiifHa KOHKYPEHIIis Ha Kadenpi
1y HaykoBOoMY 1ioii ipocecopa B. €. UepHosa Ta npusar-
nouenta I. B. Tpoinekoro Hanpukinni XIX cropivus
CTIpHsijla PO3BUTKOBI KUIBCHKOI Ta yKpaiHchKoi [lexmiarpii.
OO0unzaBa BOHM pOOMIIM YMMAJIO JUIS MIATOTOBKU AUTSYNX
JiKapiB, ajne Bkiaz npodecopa I. B. Tpoimpkoro € Habarato
OUTBIIMM, BaTOMIIINM 1 3HAYYIIIUM IS YKpaiHu.

MNepcnekTueM noaanbLNX AOCAiAXEHb

JlocimKeHHs HeBIIOMUX CTOPIHOK BiTuM3HsHOT [Temi-
arpii HeoOXiIHO MPOIOBKYBATH Y KOHTEKCTI BIJIHOBJICHHS
icropuuHoi npaBau Ta GOPMYBaHHS CaMOiJEHTHYHOCTI
YKpPaTHChKUX AUTSIYMX JIKapiB.

KoHdniKT iHTepeciB. ABTopH CBiZIOMO 3aCBII4yIOTh
BiICYTHICTH (hakTHYHOTO 200 MOTEHIIHOTO KOHQIIKTY
IHTepeciB MOI0 pe3ynbTariB i€l podotu. Bei aBropu ra-
PaHTYIOTb, 110 BOHU HE OTPUMYBAJIH KOJHUX BHHArOpOX
y Oyab-skiit Gopmi, 3TaTHUX BIUIMHYTH Ha Pe3ylbTaTh
pobGoTu.

Iadopmarnis nmpo ¢pinancyBanas. 3a3HaueHE JOCIHTi-
IDKEHHS BUKOHYBAJIOCH 0€3 IPaHTOBOI MiATPUMKH. Buko-
HaHHS JOCTIDKEHHS IPOBOIMIOCS Y PaMKaxX BUKOHAHHS
HAP xadenpu nemiarpii Ne 2 HarionansHOTro MeguaHOTO
yHiBepcutety iMeHi O. O. boromonsisa. Kox nepxaBroi
peectparnii 0120U100804.

,uOTpMMaHHﬂ €TU4YHNX HOpPM

[Ipu BUKOHaHHI HOTO AOCIIKEHHS aBTOPH I0TPUMY-
BaJIMCh YCIX BiJIIIOBITHIX €TUYHUX HOPM. Y JOCIIKCHHI
HE BUKOPHCTOBYBAJINCH OCOOMCTI J1aHi Nali€eHTiB, HE 3a-
Jy4aJHuCch TBApUHU a0o JIIONH.

1. Maiinannuk BI'. Tpounkuit iBan Buccapunonosuu. @aktel nu3BectHble U Heu3BecTHble. Kues: Jloroc; 2018. 215 c.
2. Maiigannuk BI. UepHoB Bacunuii EropoBud. buorpadus u cyns6a: kpatk. ouepk. Kues: Jloroc; 2017. 135 c.
3. Morunbauii JI. KuiBebkuit iMneparopebkuii yHiBepeuret Casitoro Bonogumupa B 1884-1914 pp. Yacomnuc ykpaiHChKoT icTOPii.

2014;30:7-14.
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umv.2709-6432.87.1410
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PROFESSORS L.V. TROITSKY AND V.E. CHERNOYV -
WHO REALLY FOUNDED THE KYIV SCHOOL OF PEDIATRICS...

0. Volosovets', O. Naumenko', H. Molochek?, V. Berezenko', S. Kryvopustov', A. Volosovets’, A. Kuzmenko', N.Gryshchenko'

Bogomolets National Medical University'
Taras Shevchenko National University of Kyiv?
Shupyk National University of Healthcare of Ukraine®
(Kyiv, Ukraine)

Summary.

In 1889, the prominent Kyiv obstetrician-gynecologist Professor B. E. Rein initiated the establishment of Ukraine’s first Department
of Pediatrics at the University of St. Volodymyr in Kyiv. The department’s leadership was entrusted to Chernov Vasyl Yegorovych,
a medical official and private-docent from Moscow. A pertinent question arises: why was the position not filled through a competitive
selection process, particularly considering another candidate — Ivan Vissarionovych Troitsky, a distinguished Ukrainian pediatrician and
private-docent at the same university. This was the same Troitsky I. V. who was esteemed throughout Kyiv and adored by his students;
who was known for his charity work and established orphanages; who founded and chaired the Kyiv Society of Pediatricians (1900);
who was fluent in 14 languages; and who initiated and organized the first European Congress of Pediatricians in Paris in 1912.

Materials and Methods. This study employs archival materials and existing publications, utilizing analytical and comparative methods
to examine the 1889 selection process for the head of the Department of Pediatrics at St. Volodymyr’s University. The analysis focuses on
the objectivity and fairness of the process regarding the candidacy of Ivan Vissarionovych Troitsky, an eminent Ukrainian pediatrician,
and explores the reasons underlying the administrative, non-competitive appointment of Chernov V.Ye., a medical official from Russia.

Results. This article outlines the scientific and educational accomplishments of the Ukrainian pediatrician and scholar Troitsky 1. V.,
which included a substantial number of scientific publications, several published textbooks at the time of the competition, proficiency in
14 foreign languages, internships abroad, extensive teaching and pediatric practice, and active public advocacy for children’s welfare.
These achievements undoubtedly surpassed the qualifications of the medical official Chernov V.Ye. at the time of his appointment to
the Department of Pediatrics.

In fact, Troitsky I. V. organized and implemented all preparatory work for the establishment of the future department and children’s
clinic in Kyiv, which he aspired to lead. However, this outcome was precluded by the nature of professorial appointments in the Russian
Empire, which constituted political decisions.

Thus, when examining the question of who truly founded the national school of pediatrics, unequivocal priority should be accorded
to Ivan Vissarionovych Troitsky, a graduate of St. Volodymyr’s University in Kyiv and a distinguished Ukrainian pediatrician professor.
His contributions and enduring legacy are held in the highest esteem by contemporary generations of Ukrainian pediatricians.

Conclusion. Professor Ivan Vissarionovych Troitsky, an outstanding Ukrainian pediatrician and founder of domestic pediatrics, was
the principal organizer behind the establishment of Ukraine’s first Department of Pediatrics at the University of St. Volodymyr in Kyiv in
1889. The non-competitive appointment of Vasyl Yegorovych Chernov —a Moscow-based medical official and Doctor of Medicine — as
extraordinary professor of this department by the tsar should be interpreted within the context of the russification policy imposed on Kyiv
University, which was regarded by imperial authorities as «unreliable» due to persistent student protests led by Polish and Ukrainian youth.

Key words: 1. V. Troitsky; V. Ye. Chernov; Department of Pediatrics; St. Volodymyr’s University; Kyiv School of Pediatrics.
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Summary

The EU co-funded Erasmus+ project SimS (Simulation Medicine and Scenario-Based Learning for Emergency Care) aims to
improve first aid and emergency care training in Ukraine. As part of this initiative, a certified training course for schoolteachers
titled «First on the Scene: First Aid and Psychological Support in Emergencies», has been developed and implemented across
three Ukrainian medical universities. This paper describes the pedagogical approach adopted for the course and presents the
results of its assessment and evaluation.

The course was designed by educators from Ukrainian partner universities following a train-the-trainer programme led by
European experts. The pedagogical approach centred on scenario-based learning (SBL), integrating virtual cases with hands-
on simulation training. This methodology was designed to promote experiential learning, critical thinking and the practical
application of first aid and psychological support skills.

A total of 160 schoolteachers completed the course. Its effectiveness was evaluated using pre- and post-training tests, as well
as an evaluation survey which assessed perceived skill improvement, confidence and satisfaction with the course. The majority
of teachers demonstrated significant knowledge improvement and reported feeling more competent and confident in their ability
to provide first aid and psychological support. They also expressed high satisfaction with the course and its relevance to their
professional roles.

The ‘First on the Scene’ training course successfully prepared teachers to respond to emergencies in schools. The findings
support the use of scenario-based and simulation training to build emergency response capacity among non-medical professionals,
highlighting the importance of equipping schoolteachers with these vital skills.

Keywords: Erasmus+ SimS Project; Scenario-Based Learning; Simulation; First Aid; Psychological Support; Simulation-
Based Training.

Introduction

The EU co-funded Erasmus+ KA2 CBHE project
SimS (Simulation medicine and Scenario-based learning
for emergency care, 101082077-SimS-ERASMUS-
EDU-2022-CBHE, 01.01.2023-31.12.2025) aims to
improve the quality of first aid (including psychological)
and emergency care training and delivery in Ukraine. The
SimS project consortium brings together five Ukrainian
HEIs: Bukovinian State Medical University (BSMU, the
project coordinator), Dnipro State University of Internal
Affairs (DSUIA), Kharkiv National Medical University
(KhNMU), National Academy of Internal Affairs (NAIA),
Odesa National Medical University (ONMedU), and four
European partners: Aristotle University of Thessaloniki
(AUTH, Greece), Lithuanian University of Health Sciences
(LUHS, Lithuania), University of Santiago de Compostela
(USC, Spain), Spanish Society of Primary Care Physicians
SEMERGEN (FS, Spain), and National Agency for Higher

Education Quality Assurance (NAQA, Ukraine). The
beneficiaries of the project are the Ministry of Education
and Science of Ukraine, the Ministry of Health of Ukraine,
and the Ministry of Internal Affairs of Ukraine.

The SimS project aims to deliver innovative scenario-
based simulation training courses to three project target
groups: undergraduate medical students, police cadets/
officers, and school teachers. These courses are designed
to provide participants with the knowledge and skills
necessary to deliver first aid (including psychological
support) and emergency care at the scene of an accident
(the pre-hospital phase) and during the initial stage of
hospital emergency care.

As part of the SimS project, experts from the European
partner universities (AUTH, LUHS, USC and FS)
conducted a series of train-the-trainer courses for Ukrainian
teachers and trainers in 2023. The courses covered
scenario-based learning, creating virtual patients on the
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OpenLabyrinth platform, simulation-based emergency
care training, and the psychological approach to disasters.
The courses aimed to equip participants with the skills to
design and implement clinical scenarios and simulation
technologies in training courses. This would increase
the competence of teachers and simulation trainers from
Ukrainian partner universities, thereby ensuring the
project’s successful development.

The new ‘First on the Scene’ emergency care training
courses were created in collaboration by trained teachers
from Ukrainian partner universities (BSMU, DSUIA,
KhNMU, NAIA and ONMedU) in 2024. These courses
have since been incorporated into the curricula of all
Ukrainian partner universities and introduced during
the 2024-25 academic year. A total of 160 police cadets,
50 police officers, 160 schoolteachers, and 170 medical
students have successfully completed the training courses.

This paper describes the pedagogical approach and
methodology used to develop and implement the training
course for schoolteachers, «First on the Scene: First Aid
and Psychological Support in Emergencies», and presents
the results of the course assessment and evaluation.

Development and implementation of the training
course.

First aid refers to the immediate care provided to
individuals in urgent or emergency situations resulting
from trauma or illness, with the aim of preserving life,
alleviating suffering and preventing further injury or illness
until medical assistance becomes available [8, 17]. These
interventions not only address physical injuries, but also
provide essential initial social and psychological care
following a traumatic event [4]. Psychological First Aid
(PFA) is an evidence-based approach designed to address
the immediate emotional and psychological needs of
individuals affected by emergencies [2]. It can be adapted
to various settings and cultural and social contexts, and
has been used to address the acute emotional needs of
children and adults in areas affected by war, displacement
and the aftermath of disasters, as well as during large-scale
emergencies [6, 7].

Due to the multifaceted nature of first aid, particularly
its psychosocial dimension, it is crucial that schoolteachers,
who often act as first responders in school emergencies,
undergo training in first aid and PFA. This training aims to
equip teachers with the skills needed to manage high-risk
situations effectively and provide physical and emotional
support to those affected [16].

Methodology.

Scenario-based learning (SBL) is recognised as an
effective training methodology for improving preparedness
and promoting the practical application of first aid and
emergency care knowledge and skills among different
groups of learners, including first responders and non-
medical professionals [1, 3, 10, 11, 13]. SBL can be
incorporated into first aid training programmes in
various ways [15]. In traditional face-to-face training,
it is typically delivered through in-person simulations,
role-playing exercises or interactive group activities.
Scenario-based simulations provide an opportunity for
experiential learning, encouraging active decision-making
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and enhancing critical thinking and communication
skills. Simulation allows for practice and assessment of
competence in a risk-free environment, which is beneficial
for developing skills and confidence [5].

Alternatively, SBL can be delivered via digital
platforms or tools in the form of interactive, story-based
virtual scenarios. These virtual scenarios, also known
as virtual patients or virtual cases, provide an adaptive
learning environment that bridges the gap between theory
and practice, thereby enhancing the learning experience.
They are often used alongside simulation training to help
trainees apply their theoretical knowledge and prepare for
real-world practice more effectively [9, 12, 14].

In the ‘First on the Scene’ first aid training programme
virtual cases are used for both self-directed learning
and team-based learning. They help to standardise
content delivery and prepare learners for live exercises
(simulations). Virtual patients on the OpenLabyrinth
platform (https://demo.openlabyrinth.ca/) promote
iterative and reflective learning by enabling students to
apply their knowledge and receive feedback on their
decisions. Immediate feedback and assessment help
trainees to evaluate their performance and identify areas
for improvement, which is critical to reinforcing learning
and ensuring skill acquisition.

The SimS training courses use a scenario-based
active learning strategy that incorporates realistic clinical
scenarios in the form of virtual cases and simulations.
This provides trainees with a structured yet flexible
training framework that enables them to rehearse real-life
situations, make decisions under pressure, and reflect on
their responses in a safe and controlled setting.

Quality criteria.

The SimS consortium has decided upon the following
quality criteria for the development and delivery of the
training courses:

- The courses are designed to enhance the first aid and
emergency care skills of «first on the scene» responders,
equipping them to handle the most common emergencies
and accidents. They are developed in accordance with the
relevant national and/or European emergency care and
psychological first aid regulations, recommendations, and
standards.

- The methodology is based on scenario-based
learning (SBL) and simulation technologies, and teaching
and learning activities and assessments are constructively
aligned with the intended learning outcomes.

- The ‘First on the Scene’ emergency care
training course for each project target group comprises
a minimum of ten virtual cases, which are available on
the OpenLabyrinth platform in Ukrainian and English
alongside relevant simulation scenarios.

- Assessment methods include both formative
and summative assessments to analyse participants’
achievements and measure the effectiveness of the courses.

- Evaluation surveys are designed to analyse the
course’s effectiveness, identify areas for improvement, and
assess the overall learning experience.

- The °First on the Scene’ emergency care training
courses have been incorporated into the curricula of the
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Ukrainian partner universities and are available on their
LMS.

- A minimum of 50 participants at each university
have completed the ‘First on the Scene’ emergency care
training programme, including the pre-test, post-test and
course evaluation survey.

Collaborative course design.

After completing the train-the-trainer courses,
educators from BSMU, KhNMU and ONMedU jointly
developed a scenario-based simulation training course
for schoolteachers, focusing on first response scenarios.
Collectively, they designed the thematic plan, structure
and content of the 1 ECTS credit training course, creating
virtual cases, simulation scenarios and learning and
assessment materials.

The training course has been developed in accordance
with the regulations and standards established by the Law
of Ukraine «On Emergency Medical Care» (5 July 2012,
No. 5081-VI), the Resolution of the Cabinet of Ministers
of Ukraine «On approval of the procedure for basic and
advanced training of persons obligated to provide first
aid» (21 November 2012, No. 1115), The Regulation of
the Ministry of Health of Ukraine «On improving first aid
training for non-medical personnel» (4 August 2021, No.
1627); the Regulation of the Ministry of Health of Ukraine
«On approving procedures for providing pre-medical care
to persons in emergencies» (9 March 2022, No. 441);
and the Regulation of the Ministry of Health of Ukraine
«Selected aspects of the professional development of
pedagogical staff in educational institutions» (26 January
2022, No. 64; the standard training programme for school
teachers, principals, and psychologists, «Training of
teaching staff in first aid and road safety»; the European
Resuscitation Council (ERC) guidelines; the WHO
emergency preparedness competency model; and the
psychological first aid (PFA) guides and recommendations.

«First on the Sceney training course.

The ‘First on the Scene: First Aid and Psychological
Support in Emergencies’ training course for schoolteachers
was developed and implemented jointly during the 2024-25
academic year.

The course aims to provide schoolteachers with the
essential knowledge, practical skills and psychological
strategies needed to recognise, manage and respond
effectively to medical emergencies and critical incidents
involving children and adults in school settings, particularly
in situations involving multiple casualties or high stress.

The learning objectives of the course.

By the end of the course trainees should be able to:

- identify the medical, legal and ethical principles
that govern the provision of first aid by school teachers in
Ukraine;

- recognise the signs and causes of common medical
emergencies in school environments, including cardiac
arrest (adult and pediatric), airway obstruction, convulsions
and anaphylaxis;

- describe appropriate first aid procedures for trauma,
external bleeding, acute poisoning, hypoglycemia, syncope,
burns and electrical injuries;

- explain the physiological differences in managing
paediatric versus adult medical emergencies;

- describe the steps of Basic Life Support (BLS) for
children and adults, including how and when to initiate
cardiopulmonary resuscitation (CPR) and use an automated
external defibrillator (AED);

- demonstrate the correct first aid techniques for
managing choking, controlling bleeding, performing CPR
and stabilising injuries in both adults and children;

- respond correctly to cases of anaphylactic shock,
hypoglycemia and seizures using school-appropriate
resources;

- identify the principles of psychological first aid
(PFA) and effective communication techniques for
supporting victims, especially children, during and after
emergencies and critical incidents;

- provide immediate emotional support and
reassurance to affected schoolchildren and colleagues in
the event of a stressful or traumatic incident;

- apply scene safety principles and organise the
evacuation of children in the event of a mass casualty
incident at school,

- assess emergency scenarios in the school setting and
prioritise appropriate responses while maintaining control
and clear communication;

- reflect on their own readiness and develop a personal
emergency response plan that aligns with school safety
policies and national protocols.

The course content (thematic plan)

First aid for adult cardiac arrest

First aid for pediatric cardiac arrest

First aid for airway obstruction (choking)

First aid for trauma and massive external bleeding
First aid for convulsive syndrome

First aid for acute poisoning

First aid for burn and electrical injury

First aid for syncope

9. First aid for hypoglycemia

10.First aid for anaphylaxis

11.Emergency preparedness and coordination during
a threat/incident involving mass casualties

12.Psychological first aid (PFA) and effective
communication in emergencies. Psychological self-help

The course assessment.

Both formative and summative assessment methods
are employed to analyse participants’ achievements and
evaluate the effectiveness of the course.

- Skills checklists are used during hands-on practice
to provide a step-by-step, standardised assessment of
procedural tasks and adherence to protocols or guidelines.

- Direct observation and debriefing during role-
play or simulation exercises evaluate decision-making,
procedural accuracy, situational awareness, teamwork, and
communication under pressure.

- Ongoing peer and instructor feedback is used during
or after simulations to promote reflective learning.

- Pre- and post-tests measure baseline and acquired
knowledge of first aid protocols and psychological support
principles and provide an objective evaluation of the
training course’s impact and effectiveness.

The certified training course for schoolteachers, «First
on the Scene: First Aid and Psychological Support in

RN R WD =
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Emergencies», was delivered by three partner medical
universities (BSMU, KhNMU and ONMedU) in the form of
three to five training sessions during the 2024-25 academic
year. Participants’ achievements were systematically
assessed and analysed, and both trainees and trainers
evaluated the courses via structured surveys.

Assessment and evaluation of the training course.

Assessment of the training course.

During the 2024-25 academic year, a total of
160 schoolteachers successfully completed the «First
on the Scene: First Aid and Psychological Support
in Emergencies»training course. To evaluate the
effectiveness of the program, participants were asked
to complete a pre-test and post-test, each consisting of

30 multiple-choice questions designed to assess their
knowledge of first aid protocols and psychological support
principles.

Analysis of the results of the pre- and post-training
assessments reveals the strong, positive impact of the ‘First
on the Scene’ training course. Participants demonstrated
improved knowledge, with an average score increase of
27.2 percentage points (see Fig. 1). This substantial increase
highlights the course’s effectiveness in developing vital
emergency care competencies, such as delivering first aid
and providing psychological support. The results suggest
that the training enhanced teachers’ factual understanding,
preparedness, and confidence in responding appropriately
to critical incidents in a school setting.

Fig. 1. Pre-test and post-test results, %

These findings affirm that the SBL methodology, which
combines virtual scenarios and simulation training when
aligned with clear learning objectives and supported by
formative assessment, is an effective means of building
emergency response capacity among non-medical
professionals in educational settings.

Beyond overall score gains, the assessment data were
used to evaluate instructional quality in terms of content
relevance, delivery methods, and pedagogical approach;
identify learning gaps through question-level analysis;
provide personalized feedback to participants; encourage
self-reflection on strengths and areas for growth; and
inform future course iterations, allowing for targeted
refinements in training and assessment design.

Evaluation of the training course.

The next section summarises the results of the evaluation
survey completed by schoolteachers who undertook the
«First on the Scene: First Aid and Psychological Support in
Emergencies»training course during the 2024-25 academic
year. The survey comprised 25 open and closed questions to
gather qualitative and quantitative data about course content,
teaching methods, quality of instruction, self-assessment of
knowledge and skills acquired, and the learning environment.

The evaluation survey was designed to analyse the
effectiveness of the training course, identify areas for
improvement and assess the overall learning experience. It
provides insights into the relevance, quality and practicality
of the course content, structure and delivery from the
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participants’ perspective. Course trainers and instructors
used these findings to assess how well the course achieved
its learning objectives and supported learning. By analysing
the feedback, we were able to evaluate the overall learning
experience and identify areas for enhancement. These findings
are then used to refine the course materials, teaching strategies,
and assessment methods for future iterations of the course.

To evaluate perceived improvements in the trainees’
knowledge and skills in providing first aid and psychological
support in emergencies, they were asked to self-rate their
level of expertise before and after completing the course.
The results are shown in Figures 2A and 2B.

Before attending the training course, half of the
schoolteachers rated their knowledge and skills in
emergency situations as basic, while over 12% reported
having no prior knowledge. This indicates that the majority
entered the course with limited competence, highlighting
the necessity and relevance of the training. There was
a significant enhancement in the self-perceived knowledge
and abilities of schoolteachers following completion of the
training. Over 75% rated themselves as above average or
high, demonstrating the training’s clear impact on boosting
confidence and competence.

To evaluate the relevance and quality of the course
content and instructional methods, participants were asked
to rate the effectiveness of simulation training and virtual
scenarios in facilitating knowledge acquisition and the
development of practical skills (see Fig. 3).
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Fig. 2. The level of knowledge and skills before (A) and after completing the course (B), %

Fig. 3. The effectiveness of the simulation training and virtual scenarios, %
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The findings clearly demonstrate the effectiveness of
the scenario-based learning approach in emergency care
training. Both simulation and virtual scenarios were rated
as moderately to highly effective, and learners strongly
preferred them for their ability to enhance practical skills,
realism and engagement.

Participants were asked to rate their confidence in
providing first aid and psychological support in emergencies
after completing the course (see Fig. 4).

Following completion of the course, over 80% of
participants reported feeling at least moderately confident
in their ability to provide first aid. This suggests that the
training effectively increased schoolteachers’ perceived
readiness to respond to emergencies. Furthermore,
50% of participants felt quite confident in providing
psychological first aid in an emergency, which
demonstrates the significant impact of the course on
developing these skills.

Fig. 4. Confidence in the ability to provide first aid (A) and psychological support
in emergencies (B), %

To estimate satisfaction with the learning outcomes
of the course, we asked participants to indicate their level
of agreement with the following statements: The training
course met its stated goals and objectives; the course met
or exceeded my expectations; the course was relevant
and useful for my future work; the course improved my
professional competence and confidence; and the learning
environment was comfortable and safe (see Fig. 5.).

Participants overwhelmingly agreed that the course
had met its stated goals, matching or exceeding their
expectations. Over 90% expressed strong satisfaction
with the intended outcomes. Furthermore, almost all
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respondents affirmed the course’s relevance to their
work, reporting increased professional confidence and
competence as a result. Finally, the training succeeded in
fostering a supportive and psychologically safe learning
environment.

Finally, we asked participants to indicate their overall
satisfaction with the course (see Fig. 6).

The high overall satisfaction rating among schoolteachers
with the ‘First on the Scene: First Aid and Psychological
Support in Emergencies’ training course highlights its
success in meeting their expectations and providing high-
quality, useful training.
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Fig. 5. Satisfaction with the course learning outcomes, %

Fig. 6. The overall course feedback, %
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In summary, quantitative assessments revealed
substantial improvements in emergency care knowledge,
with schoolteachers achieving a 27-percentage-point
increase in scores from pre- to post-training. These results
were reflected in the self-assessments, with over 75% of
participants rating their competence as above average or
high after the course. Confidence in delivering first aid
and psychological support increased significantly, with
80% feeling prepared to act in emergencies. Satisfaction
levels were exceptionally high, with over 90% of learners
affirming that the course met or exceeded their expectations,
was professionally relevant and enhanced their capabilities.
Participants consistently described the learning environment
as supportive and psychologically safe, which highlights the
strength of the course’s pedagogical approach.

Conclusion

The «First on the Scene: First Aid and Psychological
Support in Emergencies» training course, developed
under the EU co-funded SimS project (Simulation
medicine and Scenario-based learning for emergency
care, 101082077-SimS-ERASMUS-EDU-2022-CBHE,
01.01.2023-31.12.2025), has demonstrated strong
pedagogical and practical impact in preparing Ukrainian
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PO3POBKA, IMINIEMEHTAILISI TA OHIHIOBAHHSA TPEHIHI'OBOI'O KYPCY AJIs1 IKIVIBHUX BUUTEJIIB
«MEPIIUA HA MICIII MOAIi» B YKPATHCHKAX MEJIUYHUX YHIBEPCUTETAX (CIIIBOIHAHCOBAHUM
€C IMIPOEKT ERASMUS+ SIMS « CUMVJISILIAHA MEJIUIIUHA TA CHEHAPIN-OPIEHTOBAHE HABUAHHSI
3 HEBIAKJAJTHOI JTOMTOMOT U»

L B. I'epywi', B. M. Xooopoecukuii', O. C. I'odosaneup', B. C. Cmanouy', O. I1. Kopomyn', I. M. Koznoscvka', P. I. Knuym',
M. O. HJoncenko®, M. II. Ilepeax’, T. M. Binoyc', T. C. Ilydposa’

ByKOBHHCHKHIl Iep:KaBHUI MeMYHUIT yHiBepcuTeT!
(M. YepniBui, Ykpaina)
XapkiBchbKuil HAIOHAJBHUI MeIHYHMIl yHiBepcuTeT
(m. XapkiB, Ykpaina)
OnecbKuii HALiOHAIBLHUI MeTUYHMIT YHiBepcuTeT
(M.Opeca, Ykpaina)

Pesiome.

E€sporneiicekuii Coto3 y Mexax mnpoekty Erasmus+ SimS (Simulation medicine and Scenario-based learning for emergency care)
criBiHaHCye iHILIaTHUBY, COPSIMOBaHY Ha BIOCKOHAJICHHSI ITiJTOTOBKH 3 HaJIaHHSI EPILIO] JOMOMOIY Ta eKCTPEHOI METMYHOT TOTIOMOTH
B YkpaiHi. ¥ paMKax I[bOTO IMPOEKTY OyJI0 PO3pOOIEeHO Ta BIPOBAKEHO CepTH(IKOBAHUH HAaBYAIBHUH KypC JUIsl BUUTEIIB MIKLT Mif
Ha3Boro «[lepmmii Ha Micii MOAIi: MepIa JormoMora Ta ICUXOJIOTiYHA MIATPIMKA B HAA3BUYAHMHUX CUTYALISX», IKHHA peatizyeTbes
y TPbOX YKPATHCBKMX MEANYHHX YHIBEPCHTETaX. Y CTATTi ONHMCAHO IEAArorivyHuil Miaxif, 3aCTOCOBAaHHUMU IIiJ| 4ac MPOBEACHHS KypCy,
a TaKOK HABEIEHO PE3yJIBTaTH KOTO OI[IHFOBAaHHS Ta aHAII3Y.

Ipoext SimS (Cumyssiuiiina MeIMIMHA Ta CLIEHAPii-OpieHTOBaHe HABYaHHS 3 HEBI/IKJITHOT JTOTIOMOTH), CIIiBiHAaHCOBaHU €Bpo-
nieticekuM Coro30M y paMkax nporpamu Erasmus+, Mae Ha MeTi BIOCKOHQJICHHS] HAaBYaHHS 3 HaJIaHHS MEPIIOi Ta eKCTPEHOI MEeAUIHOT
JoroMoru B YkpaiHi. Y Mexax wi€i iHiniatuu 0ys0 po3po0ieHo Ta BIPOBAHKEHO cepTH(hiKOBaHUN TPEHIHIOBHI KypC ISl BUMTEIIB
3aKJIafiB 3arajibHOI CepeHbOi OCBiTH mix Ha3Boro «Ilepmmit Ha Micui MOAIT: Mepira JormoMora Ta NCUXO0JIOTivHa MiITPHMKA B HaA3BH-
YaifHUX CUTYalifx», IKUil peani3oBaHO B TPhOX YKPAIHCHKUX MEIHMYHHUX YHIBEpPCHUTETaX. Y CTATTI OMMCAHO MEAAroTiYHHUN MiAXia Ta
MPEICTABICHO PE3yJIbTAaTH OLIHIOBAHHS €(EKTUBHOCTI KypCy.

TpeHiHroBHiA Kypc OyII0 CILTEHO po3pOoOICHO BUKIIaJauaMi YKPATHCHKUX YHIBEPCUTETIB-MIAPTHEPIB MiCIIs TIPOXOIKEHHS IPOTPAMH i I
TOTOBKH TPEHEPIB, OpraHi3oBaHol €BponeicbkumMu exkcriepramu. [lenaroriaauii miaxiz rpyHTyBaBCs Ha METOOJIOT T CLIeHapiii-OpieHTOBAHOTO
HaBYaHHS 3 IHTErpawi€lo BipTyaJIbHIX KEHCIB Ta MPAKTUIHUX CUMYILIIIMHNX 3aHATh. Takuif miaxi cupsMOBaHUIA Ha PO3BHTOK JIOCIII THHITb-
KOTO HaBYaHHs, KpUTHYHOTO MUCIICHHS Ta IPAKTUYHOTO 3aCTOCYBaHHs HABUYOK Ha/IaHHS IIEPIIO] JOIIOMOTH 1 IICHXOJIOT 4HOT MiITPUMKH.

3arasioM Kypc ycmiimso 3aBepumiy 160 yuurenis. EdekTnBHICTS HaBYaHHS OLIHIOBAJIM 32 IOTIOMOTOIO TECTYBaHHSI J10 1 MiCJIS IIPOXOJI-
JKEHHS KypCy, a TAKO)K aHKETYBaHHI, SIKE OXOTLTIOBAJIO CAMOOLIIHIOBaHHS HAOYTHX HABHYOK, PiBHS BIIEBHEHOCTI Ta 33/I0BOJICHOCTI HABYAHHSIM.
Pe3ynbratil 3aCcBiUMIIN CYTTEBE 3pOCTAHHS PiBHS 3HAHb, @ TAKOXK ITi/IBUILICHHS KOMIETEHTHOCTI Ta BIEBHEHOCT] YYaCHHKIB Y CBOTi 31aTHOCTI
HaJIaBaTH IepIITy JOTIOMOTY i ICHXOJIOTIYHY MiATPUMKY. Y YaCHUKU BUCOKO OL[HHIIM KypC Ta HOTO aKTyaJIbHICTh U1 IpodeciiiHOl AisUTBHOCTI.

Tpeninrosuii kype «[lepmmii Ha Mici moaii» e)EeKTUBHO MIATOTYBAaB YUYUTENIB 10 Aiif Y HaA3BUYAHAX CUTYalLisfX y 3aKiIaaax
ociti. OTpUMaHi pe3yIbTaTy MiITBEPIKYIOTh e()EKTUBHICTD CLIEHAPHOTO i CUMYJISIIIHHOTO HaBYaHHS 111 OPMYBAaHHS FOTOBHOCTI
JI0 pearyBaHHS Ha HaJI3BUYaliHI CUTyalii cepel HeMEANYHUX (PaxiBIiB, HiAKPECIIOIOYN BaXKIUBICTD 3a0€3MEUYCHHS MIEAaroTiB IUMHU
JKATTEBO HEOOXITHUMH 3HAHHAMM 1 BMIHHSAMH.

KoarouoBi ciioBa: npoekr Erasmus+ SimS; cuienapiii-opieHToBane HaBuaHHs; CUMYJIALIis; Mepiua JONoMora; MCHXoJoriiHa

MiATPUMKA; CUMYJISLHHE HABYAHHSI.
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BEPBAJIBHE ®OPMVYJIIOBAHHA
JJATUHCBKUX NTAI'HO3IB TA ITIPOBJIEM,

I[TIOB’A3AHUX 31 3JOPOB’IM
B. I’ Cunuus, O. C. Ionaucoka,

L 1O. Ilonancekui, O. B. Muponuk,
JI. 1O. Xnynoscovka

BykoBUHCBHKHH JIep)KaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHiBui, Ykpaina)

Pezrome.

Tepminonociuna KoMnemeHmHICnb MeOUYHO20 NPAYIGHUKA Nepedbaiac yceioomaeHe KOPUCMYBaHHs TAMUHCHKOIO MEOUYHOIO
MepPMIHONIO2IEI0 SIK 8 YCHOMY MOGIEHHI, MAK i NUCEMHOMY OUCKYPCL. Addce i 6 mpembomy MucA4oiimmi 1amuHCcbKa MO8a
3AMUMAEMBCS YU He COUHUM TITHEBICIMUYHUM THCMPYMEHIMOM, AKULL 3a0e3ne4ye CIManOapmu3068anuil i MoYHUN MEPMIHOA0TUHULL
oHO meouyunu. Pieenb 60100iHHA MEPMIHAMU TAMUHO-2PEYLKO2O NOXOONHCEHHS CEIOUUMb NPO MEPMIHON02IUHY haxosy
KOMNEemeHmuicims Meouka, 1oeo 30amuicms po3ymimu npogeciiini aguwya i NOHAMmMS, 3aK0008AHI 6epPOATLHO, 20MOGHICIb 00
npoghecilino-MOBNEHHEBOT OISAILHOCMI 3 BUKOPUCMAHHAM MIHCHAPOOHOT IAMUHCLKOT MEOUUHOT MepMIHONO2I].

Cnosecne (hopmyntoeants 0iacHo3ié X6opoo ma npobiem, nos sa3aHux 3i 300poe ’sim, 8i00Y8AEMbCsl 34 NeGHUMU MOPGHOL020-
CUHMAKCUYHUMU CXeMAMU, 3HAHHSA AKUX 3HAYHO NONe2UY€E OPiEHmMayilo 8 6a2amocai6Hux 1amMUHCbKUX KIIHIYHUX MepMIHaX,
Mauigpecmosanux y 06a0ysams 00HOMY K1aci HuHi YunHoi Misxcnapooroi kiacugixayii xeopob (MKX-10) ma Hayionanvromy
knacugixamopi Yxpainu (HK 025:2021).

Mema 0ocnidxcennsn — gUOKpeMumu munoei CmpyKmypu ma CUHMAKCU4Hi KOHCMPYKYIT, w0 8UKOPUCTOBYIOMbCS 3 MEMOI0
6epOabHO20 PopMyNIeanHs 0iazHo3i6 i npoobiem, N08 a3aHux 3i 300p08 M, 3 GUKOPUCIAHHAM JAMUHCLKOL MIHCHAPOOHOT
mepminonoeii ma Hadamu 8i0N0GIOHI peKoMeHOayii 0151 MEOUHHUX NPAYIEHUKIE CMOCOBHO BUKOPUCTNAHHSL TAMUHCHKUX MEOUUHUX
MepMIHi8 y MeOUUHOMY OUCKYPCI.

00’ekmom 00CHIOHCEHHS CIMANU TAMUHCOKT MEPMIHU | MEPMIHONOSTUHI CLOB0CHOYYEHHS, KL Maromb Oymu 3p03yMIIUMU
ons axisyie cghepu 0xopoHU 300p08 s 6y 0b AKOI KpaiHu ceimy 3 02110y HA IHMEPHAYIOHANbHUL XapaKmep 1amuHCbKoi MeOudHol
MepMIiHONO02I].

Pesynomamu docnioxncennn. [ocniodxcenns cmpykmypu ycix npoananizoganux HOMiHAMUGHUX 0OUHUYb, GKIIOYEHUX OO
MKX-10 ma HK 025:2021, 003601u10 uokpemumu 08i 2pynu mepmiHOI02IYHUX CROIYYEHb 3AJIENHCHO 810 (DYHKYIOHYIOUUX
CUHMAKCUYHUX KOHCMPYKYil: 1) 6e3nputiMenHukogi KOHCMPYKYii, ceped AKUX GUDI3HAIOMbCA CUHMAKCUYHT KOHCMPYKYIT
«y320001Cete O3HAYUCHHAY), KHEY3200CeHe O3HAYEHHAY, «KOMOIHOBAHUL MUN CUHMAKCUYHO20 38 A3KYY, 2) cemepozenti
KOHCMPYKYIi 3 RPUUMEHHUKOBUM KepPYBAHHAM.

Bucnosku. @opmynosants 0iacrnosy, YHiQIiKayis 3acad 1020 HanUCants, sKi 6 6i0N0GI0aIU BUMO2AM CbO2OOEHHS, PO3YMIHHS
yiei' npobnemu opeanizamopamu 0XoOpoHu 300p0o8 s, KIIHIYUCMamu, KIIHIYHUMU NAMONI02aMU, CIMAMUCMAMU 3aTUUAIOMbCS,
HA OYMKY CYYACHUX KAIHIYucmia, Hepo3e sazanumu. Haozeuuaiina cmpykmypra cKIaoOHiCmb 1amuncbKux 0a2amociiéHux
MePMIHONO2IUHUX HOMIHAYIU NPU3800UMb 00 NPOoOIeM 3 hepekaadom. Tomy YKIaoaHHs YKPAiHCbKOI0, IAMUHCLKOI, AH2TIUCHKOIO,
HIMeYbKOI0, PPAHYY3bKOI0, IMATIICLKOI0 A NOTbCHKOIO MOSAMU 0iacH03i6 ma npodiem, no6 A3aHux 3i 30pos8 "am 3 OPIEHMAYIEIo
Ha Huni yunHy MKX-10 ma HK 025:2021, 6uokpemnenns ma cucmemamu3ayis Cmanux KAiHIYHUX 8UPA3ie € CB0EYACHUM KPOKOM
Y 8upiulenHi okpecieHoi guuje npooremu..

Knrouogi cnoea: Misxcnapoona cmamucmuuna kiacugixayis x6opob ma cnopionenux npobiem oxoponu 300poeé’s;
MEPMIHONO2IUHA KOMNEMEHMHICIb, IAMUHCOKA KIATHIYHA MEPMIHON02Is; MOPPHON020-CUHMAKCUYHT KOHCIMPYKYITL 0lacHO3186.

Bctyn

TepMmiHONOTiYHA KOMIIETEHTHICTh MEAMYHOTO Ipa-
LiBHUKA Mlepe10adae ycBiloMIIeHe KOPHCTYBaHHS JIaTHH-
CBHKOIO MEINYHOIO TEPMIHOJIOTI€IO SIK B YCHOMY MOBJICHHI,
TakK 1 MMCEMHOMY AMCKypci. PiBeHb BONOAIHHS TepMiHAMHU
JIATHHO-TPELILKOTO OXOJDKEHHS CBITYNTH IIPO TEPMIHOJIO-
riuny npodeciiiHy KOMIIETEHTHICTh MeMKa, Horo 3aar-
HICTb pO3yMiTH IPO(ECiifHi SIBUIIA 1 HOHSTTS, TOTOBHICTh
1o podeciifHO-MOBICHHEBOI isITBHOCTI 3 BUKOPUCTAH-
HSIM MDKHApOIHOT JTATHHCHKOT MEIMYHOT TEPMIiHOJIOT].

CroBecHe (hopMysroBaHHS JiarHO3iB XBOpOO Ta Ipo-
61eM, TIOB’A3aHUX 31 31I0pPOB’SIM, BiIOYBAETHCS 32 TIEB-
HAMH MOP(]OIOTO-CHHTAKCUIHIUMH CXEMaMH, 3HaAHHS
SIKMX 3HAYHO TIOJIETIIY€E Opi€HTAli0 B 0araTociiBHUX Ja-
THHCHKUX KITIHIYHUX TepMiHaxX, 3aKOOBAHUX Yy IBAIUSATH
OHOMY KJIaci HWHI YHHHOI Mi>kHapomHOI Kiracudikarii
xBopo6 (MKX). ®aktnynuii Marepian, BUKOPUCTAHUI
y miit crarri, 6a3yerscst Ha MKX-10 nepersiny, BBeaeHii

Y IPaKTUKY BiT9M3HAHUX JikapiB 3 01.01.1999 poky (Ha-
ka3 MO3 Ykpaiau N 297 Bix 08.10.1998 p.) [1], ockineku
mepexix Ha MKX-11, mo sixoi BkitoueHo 17 Tucsy mia-
THOCTHYHUX KaTeropi#t i3 monax 100 tucsy TepmiHiB
MEJIMYHOTO JIarHOCTHYHOTO BKa3iBHHKA, IIPOTOBKEHO
BOO3 mo 2027 poky Ta Marepiaii OZHOTOMHOTO OQiIiii-
Horo BunaHHsi «HamioHansHUH Kiacudikatop YKpaiHu.
Krnacucgikatop xBopoO Ta criopiTHEHUX MPoOIIeM 0XOpOHU
3mopos’s» (HK 0.25:2021) [2].

Y cBOilt HOBCAKACHHIN poOOTi JTiKap Oymb-sAKO1 CIIeri-
aNBHOCTI MA€ OOCTEXXHUTH Mali€HTa 3 METOIO BUSBICHHS
(un poTAKTUKH) 3aXBOPIOBAHHSA, OI[IHUTH PE3YIbTaTH
aHaJi3iB Ta y3araJbHATH IX Y BUINIAAIL TiarHO3y — diagnosis
(amm. diagnosis, ppant. diagnostic). Cam Tepmin diagnosis
MOXOAUTH BiJl JaBHHOTPEIBKOTO IMEHHHKA OlAYVMDOLG
(mpedixc 10 gepes + IMCHHUK YVAOOLG 3HAHHA), 1 JOCTIBHO
MIEPEKITANAETHCS «Uepe3 3HaHHD. Y HU3II MEANYHUX CH-
OUKJIONIEINYHAX CIOBHUKIB [3, 4, 5. 6. 7, 8] Ta HayKOBHX
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my6mikanisx [9, 10, 11]) TmymadeHHS bOTO TEPMiHY ITpaK-
THUYHO HE BIIPI3HSIOTHCS: J1arHO3 — Lie MEJUYHE 3aKIIIO-
YEeHHS TPO CTaH 3[I0POB’S, HASIBHICTh XBOPOOH (TpaBMH)
a0o0 MPUYMHY CMEPTi, IPECTaBIEHE Y BiAMOBIIHUX TEp-
MiHaX, SIKi mepeg0avdeHi iICHyI0UnMHU KIacH(iKaIiasMu Ta
HOMEHKJIAaTypOIO 3axBoproBaHb. CydacHHUH Jlikap po3pis-
Hse moHan 20 pi3HOBHUAIB IiarHO3iB, SIK OT MMONEPEIHIN
niarHo3 (mar. diagnosis ante; aH. provisional diagnosis,
presumptive diagnosis; ¢panm. diagnostic précédent),
SKUHA MOXe OyTH cuMmTOoMaTHYHHUM (nar. diagnosis
symptomatica, aHri. symptomatic diagnosis, ¢ppanu.
diagnostic symptomatique), cuaapomanM (s1aT. diagnosis
syndromica, anni. syndromic diagnosis, ppani. diagnostic
syndromique), Ho3onoriunuM (n1at. diagnosis nosologica,
anr. nosologic diagnosis, ¢ppant. diagnostic nosologique)
1 € mepuIMM KpPOKOM Yy NMOCTaHOBIII KJIIHIYHOTO /1iarHO3y
(mat. diagnosis clinicalis, arr. clinical diagnosis, ¢ppan.
diagnostic clinique), maTonoroaHaroMiuHHA AiarHo3 (Jiar.
diagnosis pathologoanatomica, anrit. pathologic diagnosis,
¢panxn. diagnostic pathologique), emimemionoriuamii mia-
rHo3 (nat. diagnosis epidemiologica, anmi. epidemiologic
diagnosis, ppanm. diagnostic épidémiologique) etc.

OdopmiteHHs iarHO3y Ma€ Ba)KJIMBE 3HAUYEHHS IS
MEIUYHOI MPAaKTUKH, TOMY IO BipHO cpopMynbpOBaHUN
JIiarHO3 € HEOOX1HOIO MepeyMOBOIO ISl IPOBEICHHS
HaJIKHOTO JIIKyBaHHs, MPO(IIAKTUKH, CTATUCTUKH 3a-
XBOprOBaHb. HegapMa B ckapOHUIII aHTHIHOI MYAPOCTI
3Haxonumo adopusmu Bene dignoscitur — bene curatur
(Ho06pe (mpaBUIIBHO) PO3MI3HAETHCS — J0Ope (TIPaBIIBEHO)
nikyetwest), Diagnosis bona — curatio bona (I'apautii (npa-
BWJIbHUIA) JiarH03 — rapHe (IpaBuiibHE) JIiKyBaHHS), Qui
bene dignoscit — bene curat (XTo noope (IpaBHIBHO)
po3mi3Hae (aiarHOCTYeE), 100pe (MPaBUIBHO) JIIKYE), SIKi
aKIEHTYIOTh BIUIMB AiarHO3y Ha BHOIp METOMy JTiKyBaHHSI
Ta MOJAJbIIE 370POB’S JIIOIUHU.

BuBuenHs Mop(hoIOTi9HOI Ta CHHTAKCHYHOI CTPYK-
TypHY KJIiHIYHUX AiarHO3iB, 0OPMIIEHHX JTATHHCHKOIO
MOBOIO, HEOJIHOPA30BO BHKJIMKAJO 3alliKaBJIEHICTh 5K
BITYM3HAHHX, TaK 1 3apyOi’KHUX HOCIITHHUKIB. 30KpeMa,
Cy4YacHHH IMOTIIS Ha CTAaTyC JIATHHCHKOI MOBHU SIK MOBH
MEIUIIMHU PO3KpUBaeThes B myoOmikamii E. Mareckova,
F. Simon, L.Cerveny [12]; muTaHHA CTPYKTYpH JaTHH-
CHKHX JIIarHO3iB OKpeciooThcst aBropamu A. Kotodziej,
S. Kotodziej [13]; naTuHCBKI IiarHO3M SK perpe3eHTanis
CreLialbHUX TEKCTIB y NMpopeCciiiHOMy MEAUYHOMY JUC-
Kypci gocmimkysana O. M. benstera [14]; enmemenTtu mpo-
CTOT'O 1 CKJIa/IEHOTO JIATUHCHKOTO KJIIHIYHOTO AiarHo3y
poskpuTi B my6mikarii Casayk I O. [15]; meTongnyHi ac-
NeKTH (opMyBaHHS y CTy/IEHTIB HABUYOK HAITUCAHHS Jia-
THO3Y JIATHHCHKOI MOBOIO ociipkysaiu [lanaciok I b.,
ITanacrok b. M. [16].

OcHOBOO 151 HOPMYITFOBAaHHS JIarHO3y € KOPOTKi HO-
30JIOTiYHI OIMHUII, 3aikcoBani B HuHI unHHIT MKX-10.
[Tix HO30JIOTIYHO OMUHMIICIO (IHIIA Ha3Ba HO30JIOTIYHA
¢dbopma) po3ymMmieThcs IeBHA XBOpoOa, BUOKpEMIICHA
3-IIOMIXK 1HIIMX Ha MiJCTaBl BCTAHOBJIEHUX €TIOJIOril Ta
naTroreHesy, XapakTepHol KiliHiko-Mopdooriunoi kap-
THHH, Hamp.,: [TaxoBa rpmxa — Hernia inguinalis K 40.
OpHaK KOPOTKHIA HO30JIOT1UHUE fiarHo3 (nar. diagnosis
nosologica, auri. nosologic diagnosis, ¢ppant. diagnostic

40

nosologique) 3a HEOOXiTHOCTI 3MIHIOETHCS POITHUPCHUM,
Harp., J[BocTopoHHs 1axoBa rprka 3 ranrpeHoro — Hernia
inguinalis gangraenosa bilateralis K 40.1 abo /IBoctoponHs
naxoBa rpmxa 0e3 HempoxinHocTi un ranrpenu — Hernia
inguinalis bilateralis non incarcerata, non gangraenosa
K 40.2 tomo. I'pynToBHa indopmallis, mo MicTUTbCS
y PO3ropHYTOMY AiarHo3i, CIipusie BUOOPY MpPaBHIbHOT
TaKTHKH JIIKyBaHHS, iepeadadeHHI XapaKkTepy nepeodiry
3aXBOPIOBaHHS 1 pe3yabTaTry XBOpoOH, 1110 0a3yeThes Ha
3HaHHI 3aKOHOMipHOCTEH PO3BUTKY MATONOTIYHHUX MPOIIE-
ciB. l1{o0 kparie po3yMiTu 3HAYCHHS MEAMYHUX TCPMIHIB,
KOPEKTHO 1 yCBiIOMJICHO HUMH KOPHCTYBaTHCS, Tpeba
3HATH MPUHLUITY IXHBOTO YTBOPEHHS, CTPYKTYPY, 3HAYCHHS
KOMITOHEHTIB, 3 SIKHX CKJIAJIa€ThCsl KIIHIYHUN TepMiH. Tomy
AKTyaJNbHICTh JOCTIKEHHS BOaYa€EMO y BUCBITIICHHI CITe-
1 diku GopMyBaHHS KOPOTKHX Ta PO3IIMPEHHX JIiarHo3iB,
BrurtodeHuX 10 MKX-10, 3 BUKOpHCTaHHAM MiXXHAPOAHOT
JATHHCHKOT MEIMYHOI TEPMiHOJIOTI].

MeTa gocnifaKeHHA — BHOKPEMUTH THIIOBI CTPYKTY-
PH Ta CHHTAKCUYHI KOHCTPYKIII, sIKi BUKOPUCTOBYIOTBHCS
3 METOI0 BepOanbHOTO (HhOPMYITIOBAaHHS JiarHO3iB i MPO-
611eM, TTOB’A3aHKX 31 37I0POB’SIM, JIATHHCHKOIO MOBOIO, Ta
HaJlaTy BIAMOBIIHI PEeKOMEHIALIT A1l MEAUYHUX MpaIliB-
HUKIB CTOCOBHO BUKOPUCTAHHS JIATHHCHKUX MEAUYHUX
TEPMiHIB 1 TEPMIHOJOTIYHUX CIOJYYCHb Yy CYy4acHOMY
MEAWYHOMY JUCKYPCi.

O6’eKTOM AOCNIMKEHHSA CTalli JIATHHCBKI TepMi-
HU 1 TEPMIHOJIOTI9HI CJIOBOCTIONYYEHHS, SIKi MAlOTh OyTH
3po3yMinuMH 1uist (axiBuiB cepu OXOPOHHU 340pPOB’ S
OyIb SKOi KpaiHu CBITy 3 OINIAAY Ha IHTEpPHALIOHATBEHUI
XapakKTep JIATHHCHKOT MEANYHOI TEPMIHOJIOTII.

MaTepian Ta meToau AaocnigKeHHs

Harpsimom HayKoBO{ pO3BiIKM 3yMOBJIEHO KOMILIEKCHE
BHUKOPHUCTAHHS 3araJbHOHAYKOBHUX Ta JIIHTBICTHYHHUX Me-
TOJIB JTOCIIJKEHHS: METOJI CYLIJIBHOTO J000pY T03BOJIMB
BUOKpeMuTH (pakTrunuii mMarepian 3 ynaHoi MKX-10 Ta
HamionaneHoro Kmacudikaropa Ykpaian (HK 025:2021),
rapMOHI30BaHUM 3 MIXKHapOJIHUM CTATUCTUYHUM KJIACH-
(ixaTopoM XBOpOO Ta CHOPiTHEHHUX MPOOIEM OXOPOHH
310poB’s Jlecsitoro nepensity, ABcTpanilichka Moaudika-
wist (The International Statistical Classification of Diseases
and Related Health Problems, Tenth Revision, Australian
Modification, ICD-10-AM), po3pobienum ABcTpaniii-
CBKUM KOHCOPIIiyMOM 3 po3po0ku knacudikatiit (ACCD).
OnucoBuil METOJT YMOXIIMBUB iIHBEHTapHU3al[il0 MOBHUX
OIIHUIIH 3 METOIO BUBUYEHHS 0COOMBOCTEH IXHBOI OyIOBU
Ta (YHKLIIOHYBaHHS B CHHXPOHiI. AHaJIi3 Oe3rnocepenHix
CKJIQ/IHMKIB MTPOBEJICHO 3 METOI0 BU3HAUEHHS MEXaHi3-
MIB YTBOPEHHS TEPMiHOJIOTIYHUX CIOIYy4YeHb, BKHBAHUX
y (hOpMyYITIOBaHHI J[1arHO31B, Ta BUSIBJICHHS TUIIOBUX CTPYK-
TypHUX MOAENEN.

Pe3ynbraTn BnacHux gocnigkeHb

JociipkeHHs CTPYKTYPH YCiX MPOaHaTi30BaHMX HOMi-
HATHBHUX OJMHUII JO3BOJIMIIO BHOKPEMUTH KUJIbKA TPYITH
TEePMiHIB 3aJIe)HO BiJl (YHKIIOHYIOUNX CHHTAKCHYHHUX
KOHCTPYKIIIH.
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[Mepmy mo3umiro mociamTe 00HoCAi6HI npocmi
Yu noxioni mepminu-cyo6cmanmueu JIATUHCHKOTO
(Kponusnuys/Kpormms'saka — Urticaria L50; meit Tepmin
€ IepUBaTOM 10 IMEHHHKA JIATUHCHKOTO TTOXO/KEHHS
urtica, ae f kpormBa), rpempkoro (/liomopaxc — Pyothorax
J86; TepMiH CKJIala€ThCS 3 IBOX KOMIIOHEHTIB I'PEIIBKOTO
MOXO/KEHHS: OOV THIH + Odpa rpymaHa kiaiTka) abo
riopunaoro (Padukyronamia — Radiculopathia M54.1;
1l KOMITO3UTHHI T1OpUIHUNA TEPMiH, YTBOPSHUH IIISXOM
MOEJHAHHS KOMITOHEHTIB JIaTHHCHhKOro — radicul(o)-
neminytuB radicula, ae f xopiHens 10 iMEHHHKaA
radix, icis f kopiHb + KiHIEBHH TEPMIHOCIEMEHT —
pathia 3axBoproBaHHs, XBOp0oOa BiJl IPEIKOTO IMCHHUKA
n0o00G cTpakaHHs, YYTJIUBICTH) NOXO/JKEHHS Ha
mo3HavYeHHs meBHOI Ho3oxorii. Ili TepMiHH JTeTKO
T IAr0ThCS 1 3amaM’ SITOBYBaHHIO, 1 opdorpadii, i opdoerrii.
B xoxuaomy kinaci MKX-10 moxHa 3HalWTH 3HAUHY
KUIBKICTh TaKUX HOMIHAIH, Hamp., [ enamobracmoma —
Hepatoblastoma (C 22.2), I[lueenvos — Shigellosis (A 03),
Acmma — Asthma (J 45), Adenmisn — Anodontia (K 00. 0) etc.

[Ipore 3HaYHO MPOIYKTUBHILIMMH € CHHTaKCHYHI KOH-
CTPYKLIT «y3rokeHe 03HAUYCHHS, «HEY3TOIKCHEe O3Ha-
YEHHS», «KKOMOIHOBaHHUH THI CUHTAaKCUYHOTO 3B’ 3KY)».
JeranpHime pi3Hi TUIH GOPMATBHOTO CHHTAKCHYHOTO
3B’513Ky Y JIATHHCHKHUX I'aly3eBUX TepMiHOCHCTEMaX (aHa-
TOMIYHIH, TiCTONOTIYHIHN, apManeBTUYHIN) po3riisia-
rotecs B myoOmikarii O. M. benseoi [17].

CHHTaKCHYHA KOHCTPYKIiSI «y3ro/IzKeHe 03HAYEHHSD)
nependadae HasgBHICTH TOJIOBHOTO CJIOBa (IMEHHHKA) Ta
YTOYHIOBAJILHOTO KOMITOHEHTa — IPUKMETHHKA YH JIIENPHK-
METHHKa (OTHOTO YM KiNbKOX), ToMy B MKX-10 Tparus-
FOTBCSI TBOCIIBHI (TaKUX OUTBINICTH) TEPMiHOJOTIYHI CITO-
nydenus tuny [lyxupuamka epumemamosua — Pemphigus
erythematosus (L 10.4), Apmpum niocennuii — Arthritis
purulenta (M 00), Xoreyucmum xponiunuii — Cholecystitis
chronica (K 81.1) etc. abo TpucniBHi yTBOpeHHS: [ acmpum
eemopaeiynuii cocmputi — Gastritis haemorrhagica acuta
(K 29.0), I'puorca diagppaemanvra canepenosna — Hernia
diaphragmatica gangraenosa (K 44. 1), Jepyamum xonmax-
mHutl anepeivnuil — Dermatitis contacta allergica (L 23) Too.
Yotupucinisai kommo3utii ¢ikcyrorsess B MKX —10 pimrme:
Apmpum peemamoionuil cepono3umueHULl, Heymo4HeHUil —
Arthritis rheumatoides seropositiva non specificata (M 05.9),
Apmponamis ncopiamuuna mixcgananeosa OUCMantbHA —
Arthropathia psoriatica interphalangica distalis (M 07.)

CHHTaKCMYHA KOHCTPYKIisl «Hey3rolKeHe 03Ha-
YeHHsD» CKJIJIAETCS 3 JIBOX 200 KUTBKOX IMEHHHUKIB; MEPITY
MIO3HMILIIO TIOCiTa€ OCHOBHE ci10BO B Nominativus, yci iHmIi
O3HAYEHHSI, BUPaXXEHI IMCHHUKAaMH, CTaBIISTHCS TIEPEBAYKHO
B Genetivus singularis. Hamp., A6cyec cenesinku — Abscessus
splenis (D 73. 3), Bypcum xucmi— Bursitis manus (M 70. 1),
Mesomenioma nnespu — Mesothelioma pleurae (C 45.0).

B xmacax MKX — 10 HeogHOpa30BO (PiKCYIOTHCS Ha-
HMeHyBaHHS XBOPOO i MATOJOTIYHUX CTaHiB, 0 CKIary
SKHX BXOASATh NPUUMEHHUKHU. AHai3 3aKOJOBaHUX
y MKX-10 cnonyueHp yMOKJIMBUB BUCHOBOK PO HasIB-
HICTh FeTePOreHHUX KOHCTPYKIIiH 3 NPHIMEeHHUKOBUM
KepyBaHHSIM Ta YaCTOTHICTh BUKOPHCTAHHA TOTO YH iH-
moro npuiiMeHHuka. OTxe, 10 Ha3B HO30JIOTIH MOXYTh
BKJIFOYATHUCS TaKi MPUIMEHHHUKH:

npulimMeHHUK «pery, sKkuii xepye Accusativus (Acc.,
3HaXiJHUH BIJIMIHOK), 1 Ma€ 3HAYECHHSI «Uepe3, KPi3by.
B MKX-10 neli npuiMEHHHUK BXUBAETHCS MEPEBAKHO
JUISL OKPECIICHHS NMaTOTeHHOro 30yaHuKa, IKHil CIIpu-
YUHIOE iHpEeKIiiHe 3aXBOPIOBAaHHA. Y IIUX BHMAI-
Kax B YKpalHCBhKil MOBIi 3a3Ha4Ya€ThCS AIEMPUKMETHHUK
«cnpuunHeHuit». Otxe, [Hgekyis enmeponamozena,
SAKY CRPUYUHIOE KUWKOBA NATUYKA, JIATAHCHKOIO MO-
BOIO MMO3Ha4YaeThest TakUM 4MHOM: Infectio intestinalis
per Escherichiam coli enteropathogenem (A 04.0).
AHaoriuHy CTpyKTYpy MaloTh 1 HIIII Ha3BH, 3aKO/IOBaH1
B A04.1- A04.3: Infectio intestinalis per Escherichiam
coli enterotoxigenem (A04.1), Infectio intestinalis per
Escherichiam coli enteroinvasivam (A04.2), Infectio
intestinalis per Escherichiam coli enterohaemorrhagicam
(A 04.3). Taky % KOHCTPYKIIitO CITOCTEPIraeEMO B HU3III iH-
IIMX TEPMIHOJOTIYHHUX CHONy4eHb: Dysenteria bacillaris
per Shigellam dysenteriae (A 03.0), Dysenteria bacillaris
per Shigellam flexneri (A 03.1), Dysenteria bacillaris
per Shigellam boydi (A 03.2), Dysenteria bacillaris
per Shigellam sonnei (A 03.3); Intoxicato ailmentaria
per Clostridium perfringentem (A 05. 2), Intoxicatio
alimentaria per Vibrionem parahaemolytica (A 05.3),
Intoxicatio alimentaria per Bacillum cereum (A 05. 4);

RPUIIMEHHUK «POS» TICPEKIIAIA€ThCS YKPaiHCHKOIO
MOBOIO «3a, MiCIIA, M03aay» 1 Kepye Takok Accusativus.
Y MKX-10 ueit npuiiMEHHUK 3aBXJAU Ma€ 3HAUEHHS
«Ticyst, Bi» 1 BKazye Ha XBOpoOy, Ka BUHUKJIA BHACI-
JIOK TIeBHOI Aii, a00 Ha HACTIIKK 1 yCKIIaAHEHHS IEPBHUH-
HOTO 3axBoptoBaHHs. Hamnp., Xeopoba xomsauux noops-
nun — Morbus post excoriationem felis (A 28.1); [apsuxa
8i0 yKycy nayioka, Heymounena — Febris post morsum
muris, non specificata (A 25.9); I'apsuxa cmpenmobayu-
1b03Ha 8i0 ykycy nayioka — Febris streptobacillosa post
morsum muris A25.1; Brrosoma nicis xipypeiurnoeo empy-
YAHHA HA WIYHKOBO-KUWKO8OMY mpaxkmi — Vomitus post
resectionem gastrointestinalem (K 91. 0);

NPUIIMEHHUK «CUM) Ma€ 3HAYCHHS «3, pa3oM 3 YH-
MOCBY», BUMarae micis cebe imeHHnka B Ablativus (Abl.,
OPYIHUI BIZIMIHOK). Y Ha3Bax HO30JIOTiH IeH MPUAMCHHUK
BKa3ye Ha YCKJIQJHEHHS, 3 SKUMH Iiepe0irae 3aXBOPIOBaHHS.
YacTo B cknazi 6araTociiBHUX TEPMiHOJIOTIYHUX CIOJTY-
YeHb BKUBAEThCA Kiinie «cum complicationibusy (in-
KOJIH B OIIHUHI: cum complicatione) — 3 yckiiagHeHHAME/3
YCKJIQIHEHHSIM Y1 BKa3y€ThCsl KOHKpeTHa (hopMa yCKiia-
HeHHA: [ enamum A 3 neuinkogoio komor — Hepatitis
A cum comate hepatico (A.15), Manspis, sy cnpuuunioe
Plasmodium malariae, 3 negpponamieio — Malaria cum
Plasmodio malariaec cum nephropathia (B 52. 0);

npuiiMeHHUK «sine» + Abl. y 3HauenHi «0e3». Kon-
CTPYKIIi 3 IINM TPUHMEHHUKOM ITiIKPECIIOI0Th BiACYT-
HICTb YCKJIaJJHEHb UM CYITyTHIX 3aXBOPIOBAHb 1 € aHTOHI-
MIYHUMH OO KOHCTPYKLIH 3 IPHHMEHHUKOM «CUIM».
Hns npuxnany: focmpa ¢opma xeopoou [llazaca be3
ypaxcenns cepysi — Morbus Chagas acutus sine laesione
cordis (B 57.1) i XBopob6a Illaraca (xpoHiuHa) 3 ypaXeH-
HiM cepus — Morbus Chagas acutus cum laesione cordis
(B 57.2);

npuiiMennuk «in» + Abl. (8) y MKX-10 BxuBa-
€ThCS HAMYacTIIIe K Kiime in situ (ociaiBHO, HAa MicIi)
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i iHpOpMYE IO TIOYATKOBY CTa/IiI0 PO3BUTKY 3JI0SKICHOTO
HOBOYTBOPEHHSI; B YKpaiHchkiii Bepcii MKX — 10 ne kime
3aBXKAH MEPEAAEThCS JATHHCHKOK MOBOI: Mernanoma
in situ — Melanoma in situ (D.03); Kapyuroma in situ —
Carcinoma in situ (D. 04). OcHoBHa (pyHKIisS TpUHMEHHN-
KOBHUX CIIOJIy4€Hb 3 «in» — BKa3yBaTH Ha JIOKaJi3alilo 1a-
TOJIOTIYHOTO MTPOLIECY: Apmpum npu iHwux OakmepiarbHux
Xxgopobax, kiacugikoeanux 6 inuiux pyopuxax — Arthritis
in morbis bacterialibus aliis alibi classificatis (M 01. 3),
Exnamncia nio uac eacimnocmi — Eclampsia in graviditate
(O 15.0) 3a cioctepexxennsimu [ 18] kiinre in situ ta iHmm
MIPUHMEHHUKOBI TEPMIHOJIOTIYHI CIIOTyYEHHS BiTHOCATHCS
JI0 YaCTOBXMBAHNX B aHIJIOMOBHHX MEJUYHHUX TEKCTaX,
30KpeMa B MEUYHUX 3BiTaX;

NpUHMEHHUK «propter» + Acc. BKa3zye Ha IPUYUHY
BUHHMKHEHHS TIEBHOTO CTaHy: AHeMis OinkoBogepinnTHa —
Anaemia propter deficientiam proteinorum (D 53. 0),
Temoenobinypis HaACHIOOK 2eMONI3Y, NO8 A3AH020 3 THUUMU
s06HiwHiMu npuyunamu — Haemoglobinuria haemolysi
excitata propter agentes externos alios (D 59.6), I'emo-
PAa2iuHi NOPpYUWIeHHs, 3YMOGIEeHI YUPKYAIOIOUUMU 6 KPOBi
anmuxoazcyianmamu — Disordo haemorrhagicus propter
anticoagulantes circulatorios (D 68. 3);

npuiiMeHHUK «ad» + Acc. MOXe nepekaagaTucs
YKPaiHCHKOIO MOBOYO «[10, IS, O1JIs, HOOIH3Y, IpW»; B JIi-
arHo3ax yKpalHChbKOIO MOBOIO B TAKHUX BHIAJKaX OUIBII
JIOPEYHO MepeKiIanaTH «y, Hay: Peaxyis mokcuuHa Ha
Mmicyegy anecmesito nio yac eacimnocmi — Reactio toxica
ad anaesthesiam localem per graviditatem (O 29.30),
Ocmeomansayis y 00poCaux 6HACAiOOK NOPYULEHHS
ecmoxkmyeanns y kuukax — Osteomalacia ad adultum
malabsorptionalis (M 83. 2).

Ha namy nymky, BUKOpUCTaHHs y GOpMYyIIOBaHHI
KIIHIYHIX KOHCTPYKIIif MpUHMEHHHKIB BETbMU Oa)kaHe
3 OISy Ha €KOHOMiI0 MOBHHUX 3aC00iB Ta YHUKHEHHS
TPOMI3IKUX 6araToCIiBHUX ONMHCOBUX KOHCTPYKILii.
Po3rstHeMo 110 Te3y Ha MpUKiIaai 1iarHo3iB CTOCOBHO
TyOepKyinbpo3y — tuberculosis, A 15 — A19. Ilig num Ko-
oM (pIKCYIOTBCSA OTHMCOBI TEPMIHOJOTIYHI CIIOTYUYSHHS
Ha NMO3HAYCHHS TyOepKyJnbo3y pi3HUX opraHiB: A 15
Tybepkynvos opeanis ouxanns — Tuberculosis organorum
respiratoriorum; A15.0 Ty6epkynvo3 nezenie — Tuberculosis
pulmonum; A15.4 — Tybepkynv03 6HympiutHb0epyOHUX
aimpamuynux ysnie — Tuberculosis lymphonodorum

intrathoracalium; A 15.5 — Tybepkynvo3z copmani, mpaxei

ma 6ponxie — Tuberculosis laryngis, tracheae et bronchi
TOIIO 3 000B’A3KOBOIO BKa31BKOIO Ha IMiJATBEPKEHHS YU
HE TiITBEPDKEHHS 3aXBOPIOBAHHS 0aKTEPiOJIOTiYHO Ta
ricronorigyHo. OTxe, B ykpaiHcbkomy BapianTi MKX-10
MaeMo: AlS Tybepkynvos opeanis ouxauus, niomeep-
OorceHull bakmepiono2ivHo ma 2icMmon02iYHO; JTaTHH-
CbKHH BapiaHT nepekiany: Tuberculosis organorum
respiratoriorum per bacteriologiam et histologiam
confirmata. IIporionyeMo MOPiBHATH (HOPMYITIOBaAHHS
JlarHO3iB i€l pyOpUKH yKPATHCHKOIO Ta JATHHCHKOI MO-
Bamu: A15.2 — TyOepKynb03 JIETCHIB, niOmeepoyceHull
2icmonoziuno — A15.2 — Tuberculosis pulmonum per
histologiam confirmata; A15.4 — TyOepKynb03 BHYTpIlII-
HBOTPYIHHUX JIIM(PATHYHUX BY3IiB, RiOMeEepOHcenuii 6aK-
mepionoziuno ma zicmonoziuno — A15.4 — Tuberculosis
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lymphonodorum intrathoracalium, per bacteriologiam
et histologiam confirmata; A 15.5 — TyGepkyib03 rop-
TaHi, Ri0omeepoyceHull 6aKmepionoziuHo ma zicmono-
2iuno — A 15.5 — Tuberculosis laryngis per bacteriologiam
et histologiam confirmata.

SIK BUIHO 3 HaBEJCHUX MPUKJIIAJIIB, KOJIX HIETHCS PO
«... MATBEPIKCHUII ...» MIPHU MEPEKIai JaTHHCHKOIO MO-
BOIO PEKOMEHAYEMO BXKHMBATH KJIilIe 3 MPUAMEHHUKOM
«... per ... confirmatus/ confirmata/confirmatumy.
BoxuBaHHA ofHIi€T 3 HaBeneHNX (HOPM 3aJIECKUTH BiJT y3T0-
JOKEHHS LbOTO JI€NPUKMETHHKA 3 POAOM IMEHHHKA, /10
SKOTO BIZIHOCUTBCA: y HaBEACHHUX BUIIE NIPUKJIANAX BKH-
BaeThes popMa confirmata, OCKIIBKH TIEMTPUKMETHHUK Y3T0-
JUKYETBCS 3 IMeHHHKOM tuberculosis, kUi BITHOCHUTHCS
10 J)KiHOYOTO poxy (croBHHKOBA popma tuberculosis, is f).

HesBaxarouu Ha Te, mo BOO3 pexomeHnnye Hanaa-
BaTH IepeBary HeeMOHIMHUM TEepMiHaM HaJ EMOHIM-
HUMH, IO TIPU3BEJIO 0 AUCKYCiH [19], meBHa KiTbKiCTh
enoHiMiB BKIoueHi 10 MKX-10 i 30eperiiv cBOIO Ha3By
takox B MKX-11: Caproma Kanowi — Sarcoma Kaposi
(C 46.0) Ta mie ciM TEPMIHOJIOTIYHHUX CIIONYYCHb 3 YTOU-
HEHHSM MicIls ToKai3amii HoBoyTBopeHHs: Capkoma
Kanowi wrxipu — Sarcoma Kaposi cutis (C 46.0) un
Capkoma Kanowi nimpamuunux 8y3nie — Sarcoma Kaposi
lymphoglandularum (C 46. 3); Xeopoba Xooackina —
Morbus Hodgkini (C 81.0), Maxpozrnobyninemis Banvoen-
cmpema — Macroglobulinaemia Waldenstromi (C 88.0),
Jlimghoma Jlennepma — lymphoma Lennerti (C 88. 4).

Ta Haif0inpIIa KiMBKICTH TEPMIHOIOTIYHUX CIIOTY-
4YeHb, 3akogoBaHuX B MKX —10, MicTATh yCKIaTHCHI
KOHCTPYKIIii, BKJIFOUAIOYH y3roJkeHe + Hey3ro/KeHe
O3HAYCHHSI, [IPY LIbOMY HEY3TO/)KECHE 03HAYCHHS 3a3BUYAi
nepeOyBae y npenosuiii: OcmeoxoHopo3 8epXuboi KiH-
yisku r08eninonutl inwui — Osteochondrosis extremitatis
superioris juvenilis alia (M 92. 3), I'inepmpogin mina
aocuposoeo nionaokoninnozo — Hypertrophia corporis
adiposi interpatellaris (M 79. 4). Onnax y xnaci C 02 —
D 48 HoBoyTBOpeHHS HEY3ro/KeHe O3HAUEHHS 3a3BUYA
3HAXOAUTHCS Y MOCTIO3ULIT: HosoymeopenHsa 3105KicHe
kinuuxa si3uxa — Neoplasma malignum marginis linguae
(C 02. 1), Hosoymeopenns 3nosKicHe 3a0HbOi CMIHKU 20p-
mannoi yacmunu enomxu — Neoplasma malignum parietis
hypopharyngis posterioris (C 13. 2); [lobposxicue noso-
ymeopenHs cmpasoxody — Neoplasma benignum oesophagi
(D 13.0) dymaetbcst, 1ie TOSCHIOETBCSI HEOOXIHICTIO 3a-
KIIEHTYBaTH yBary Ha XapakTepi HOBOYTBOPSHHS: 3J10-
SIKICHE 41 JTOOPOsKiCHE.

3HaYHO MEHINA KiJIbKICTh TPOMI3JIKUX Oararociib-
HUX HaliMEHyBaHb 3 OJIHOYACHUM BHUKOPHCTAHHSM 0e3-
NPUIIMEHHUKOBUX CHHTAKCHYHHUX KOHCTPYKUii
i MpuiiMEeHHUKOBOTO KepyBaHHSA: AOopm MmeduuHull
HegOanull, YCKIAOHeHUl IHeKYico cmamesux ulis-
xie ma mazosux opeanie — Abortus medicalis inefficax
propter infectionem tractus genitalis et pelvis complicatus
(0 07. 0), Cmanu, nos’sa3ami 3i WmMy4HoI0 MEHONAY3010 —
Status cum menopausi artificiali conjuncti (N 95. 3) etc.

VY Xoni MpoBeneHOro TOCiKEeHHs OyB 3a(hiKCOBaHUI
(aKkT BUKOPUCTAHHS CTaHIAPTHUX 3BOPOTIB, TaK 3BaHUX
KJIiIIIe, sIKi € TUIOBUMH JIJIst O)OPMIICHHS J[IarHO31B JIATHH-
CBKOI0 MOBOIO. Cepesr HUX BHOKPEMITFOEMO Ti, IO (DyHKIIi-
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OHYIOTh y pi3HuX Kimacax MKX-10, i Ti, SKi CIIyT'yIOTb Xa-
PAKTEPHOIO 03HAKOIO ISl KOHKPEeTHOTO po3ainy MKX-10.
Hagsenimo nmexinpka nmpukianis. B miarmozax xiacy 11
MKX-10 HoBoyTBOpEHHS! HEOAHOPa30BO MOXKHA ITOOAYHUTH
(hopMyITIOBaHHS: HOBOYTBOPEHHS, SIKE€ BUXOAUTH 38 MEXI
OJTHI€T 1 OLITBIIIE BUIIIE3TaIaHUX JIOKAJi3aIlil; y IOMY BHU-
MaJIKy IOPEYHO BUKOPUCTOBYBATH KIIilIE /imites transiens.

Otxe, Ypaowcenna wikipu, sike uxo0ums 3a medici oOuici

i 6inbe suwe32adanux 10Kkani3ayiil JaTHHCHKOK MOBOIO
mepenaeTbess TakuM yuHOM: Neoplasma malignum cutis,
limites transiens (C 44. 8). CxeMaTH4YHO IF0 MOJIE)Th MOKHA
BiZJOOPA3HUTH TAKUM YHHOM: TIEPIITY MO3HUILIO TIOCiIa€ TOJI0-
BHE CJIOBO — IMEHHHUK neoplasma; ApyTy HO3HIII0 — 03Ha-
YeHHs — MIPUKMETHUK malignum/benignum, sike KOHKpe-
TH3Yy€ XapaKTep HOBOYTBOPEHHS; Hali BKAa3yEThCs OPTaH,
B SIKOMY JIiarHOCTOBAaHO 3aXBOPIOBaHHSI; OCTAHHIO TTO3HILIII0
nocinae kiime limites transiens. Jloka3oM BHIIeCKa3a-
HOTO MOXYTb CIIyryBaTH Aiarno3u: Neoplasma malignum
coli, limites transiens (C 18. 8); Neoplasma malignum
hypopharyngis, limites transiens (C 13. 8); Neoplasma
malignum pancreatis, limites transiens (C 25. 8) etc.

OKpiM TOTO, TOCIIIKYBaHA CXeMaTHIHa MOZIETh MOXe
OyTH po3LIMpPEHa 3a PaXyHOK JOJaTKOBUX YTOYHIOBAIEHHUX
KOMTIOHEHTIB, BUPAKEHHUX IMEHHUKaMH a00 MPUKMETHHKAMH
y Tpertiii mo3unii: Neoplasma malignum intestini tenuis,
limites transiens (C 17.8); Neoplasma malignum tractus
biliaris, limites transiens (C 24.8); Neoplasma malignum
systematis digestivi, limites transiens (C 26. 8) etc.

Pazom 3 THM, mpoBeneHUI aHATi3 MOKa3aB 3HAYHY
KIUJIBKICTB KJIiIIIE, TPUTAMaHHUX JiarH03aM Pi3HUX KJIaciB
MKX-10. o peryasipHO BKMBaHHX BiTHOCHMO:

1) xonm #imeThest PO HEYTOYHEHY JIOKaTi3allito, He-
YTOYHEHI AUISIHKYA UM YaCTHHU 3aXBOPIOBaHHS Tpeba BHU-
KOPHUCTOBYBATH KJIie /oci non specificati, Hanp.,: Bipycui
iHgexyii Heymounenoi nokanizayii — Infectio viralis, loci
non specificati (B 34); abo partis non specificatae/ pars
non specificata, Hanp., 3104KiCHe HOBOYMEOPEHHS GepX-
Hb020 OUXANbHO20 MPAKMY, HEYMOYHEeHOi YacCmuHy —
Neoplasma malignum tractus respiratorii superioris, pars
non specificata (C 39. 0) etc. OnHak, sIK BUITHO 3 TOCITi-
JUKeHHS, ciioBa «loci, partis, pars « Half9acTimie omycka-
I0ThCSI, @ O3HAYCHHS BIJIHOCUTHCS 10 TOJIOBHOTO CJIOBA:
T'inonapamupeos neymounenuit — Hypoparathyreoidismus,
non specificatus (E 20.9); Anemis Heymounena — Anaemia,
non specificata (D64.9); [TopylieHHs MianeHTH HeyTou-
HeHe — Morbus placentae, non specificatus (O 43. 9) etc.;

2) KOJM WAETHCS MPO HOHATTS «... HEe KilacH(iKoBaHi
B iHIUX pyOpHKax» Tpeda BUKOPHUCTOBYBATH KJIIIE non
alibi classificatae, Hanp., Inwi yckaaonenHa nicaa 6aKyuHa-
yii, ne knacugpixosani 6 inwux pyopuxax — Complicationes
post immunisationem aliae, non alibi classificatae (T 88.1);
CrutrorieHuii xpebelp, He Kilacu(pikoBaHUH B IHIIUX pY-
6pukax — Collapsus vertebrae, non alibi classificatus
(M 48.5);

3) KOJH F1eThCA PO MOHSTTS «. .. IPH XBopoOax, Kia-
CU(IKOBaHHX B IHINX PyOpHUKax» CIYITHO CKOPUCTATUCS
kiite in morbis alibi classificatis, nanp., ClIOHIUITIONATIS
TIPH iHIINX 3aXBOPIOBAHHAX, KITACH(IKOBaHMX B 1HIIHX Py-
6pukax — Spondylopathia in morbis aliis, alibi classificatis
(M 49.8);

4) xonu HAETHCS MPO «... SIK MPHYHHA XBOPOO»,
BapTo 3aCTOCYBATH Kiilue ut causa morborum, namnp.,
Mycoplasma pneumoniae, sik npusuna xeopoo, kiacugi-
Ko6aHux 6 iHuux pyopuxax — Mycoplasma pneumoniae ut
causa morborum (B 96.0).

Ha namy nymky, onmcane siBuiie norpedye neTalb-
HIIIOTO JIOCIIJKEHHS 3 METOI0 BUOKPEMIICHHSI FTOTOBUX
YHIBEpPCAIBHUX CTPYKTYP — KIIIIE Ta PEKOMEH AL 1010
IXHBOTO PalliOHATBHOTO BUKOPUCTAHHS B METUYHOMY JIUC-
Kypci.

[Ile onuH acrekT, Ha IKOMY Tpeba 3yMUHHUTHUCS — 1€
BUKOPHCTAHHS 3aTaJIbHOBU3HAHUX €BPOIEHCHKUX CKOPO-
YeHb, SIKi JIOITyCKAIOThCs B KIIHIYHINA TepMmiHoiorii. Born
MOXKYTh BUKOPHCTOBYBATHCS B IMCEMHOMY JUCKYPCI IPH
o opMIICHHI BiITOBIIHOI MEUYHOI JOKYMEHTAIIIi (3aIic
B icTOpii XBOpOOH; B IPOTOKOJII PO3THUHY; HAyKOBHX CTaT-
TsX TOmIO). KiNbKiCTh TaKMX CKOPOYEHb OOMEXKEHA; Iepe-
Ba)XKHO BOHH HECYTb 3arajbHy iHpoOpMamito Tumy st. p. —
status post — cTa micis; v.s. — verisimiliter — BiporiaHo;
l.dx. — lateris dextri — 3 mpaBoro 0oky; l.sin. — lateris
sinistri — 3 jiBoro 60ky; 1. utr(q). — lateris utriusque —
3 000x OOKiB; gr. — gradus — CTymiHbB; Susp. — suscipio —
nino3pa; dg. — diagnosis — niarHo3 et cetera. CkopoyeHo
MO>KHA 3aITUCYBaTH TAKOXK JEAKi TePMiHN Ha IO3HAYESHHS
MEeBHUX IMaTOJIOTiH, K OT: ca — carcinoma — pakoBa
nyxiuHa; npl. — neoplasma — HOBOyTBOpeHHsI; epi. —
epilepsia — eminencis; tu. — tumor — myxiuHa; tbc. —
tuberculosis — TyOepKyIb03 YU MATOJOTIYHUX CTaHIB:
insuf. — insufficientia — HegocTaTHICTH; Mb. — morbus —
XBOpoOa TOIIO.

BucHoBku.

3a ocTaHHI POKH (axiBIli-METUKH 3HATHO BiITAIIITHCS
BiJl BUIIMCYBAaHHS PELENTIB Ta 0()OpPMIIEHHS J[iarHO3iB
B MEIWYHIHN JOKYMEHTAIIIi JATHHCHKOIO MOBOIO, a/IKE BOHU
KOPHCTYIOTBCSI HalliOHAIBHOIO TEPMIHOJIOTI€I0. 3 iHILIOTO
00Ky, 3HAYHO POIIMIUPIIIUCS MOXKIIBOCT] YKPAiHIIIB 1010
KOHCYJIBTYBaHHS UM JIIKyBaHHS 32 KOpZOHOM. Binomo, o
4acTo Ta 4M 1HIIA KpaiHa BUMarae y BUIKCII iCTOpIT XBO-
pobu popMyTIOBaHHS [iarHO3y caMe JJATHHCHKOIO MOBOIO.
BuieBukiagenuii Marepian miATBEpIKYye T3y Mpo Hajl-
3BHYANHY CTPYKTYPHY CKJIaJHICTh OaraTowIeHHHUX Tep-
MIHOJIOTIYHUX HOMIiHaMLi#, 0 MPU3BOAMUTE O MPOOIIeM
3 IEPEKIIA/IOM, 1 € IEBHUM BHECKOM CTOCOBHO ITiIBUILICHHS
JHTBOMIPO(ECIHHOT KOMITETEHTHOCTI MPAIliBHUKIB MEIAY-
HOI cepH 3BaXKAIOUM Ha MEePEeBaKAHHS IHTEpHAIlOHAaI3-
MiB Y MEJUYHUX CIIOBHUKAX 1 HAayKOBUX myoOmikamisx. [To-
TOIKYEMOCS 3 TIO3UITIEI0 TOCIIAHUKIB [ 14], o aiarHosu,
c(hopMyTbOBHI TATHHCHKOIO MOBOIO, MICTSITh BUYEPITHY
eKCTPaJIIHTBaJIbHY 1H(QOPMAIIIIO 1 € OTHUM 3 MTOKA3HUKIB
TEPMIHOJIOTIYHOT KOMIIETEHTHOCTI Jikapsi. Ha »kanb, Ha
CBOTOIHIIIHIH AeHb B YKpaini Hemae Bepcii MKX-10 3 na-
TUHCHKUMH BIJIIOBITHUKAMH SIK [1€ IPAKTHKY€EThCS Y Jie-
AKUX €Bporercbkux kpainax [20, 21]. Ha e 3BepHynun
yBary JaTHHICTH Ta (axXiBI[i-MEIUKH BUIINX MEIUIHHX
3aKkiaaiB YKpaiHu 1 Ha TaHUH Jac 3aBEpIIyIOTH poOOTY
LI0J10 YKJIAJAHHA B aI()aBITHOMY MOPSIZIKY YKPATHCHKOIO,
JIATMHCHKOIO, aHIIIHCHKOI0, HIMEIBKOIO, ()PAHITY3BKOIO,
ITaCHKOIO Ta MTOJFCHKOI0 MOBAMH [[IarHO31B Ta IIPooiIeM,
OB’ sI3aHMX 31 3710pOB’siM 3 opieHTauiero Ha MKX-11.
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VERBAL FORMULATION OF LATIN DIAGNOSES AND HEALTH PROBLEMS
V. Synytsia, O. Polianska, 1. Polianskyi, O. Myronyk, L. Khlunovska

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Terminological competence in medical professionals necessitates the conscious use of Latin medical terminology both in oral
communication and written discourse. Proficiency in Latin-Greek derived terminology reflects a clinician’s professional lexical
competence, encompassing the ability to comprehend professionally encoded concepts and engage in appropriate terminological
communication using standardized international Latin medical vocabulary.

Diagnostic formulation for diseases and health-related conditions consistently adheres to established morphological and syntactic
patterns. Mastery of these structures facilitates navigation through complex Latin clinical terminology as systematically organized
within the twenty-one categories of the currently valid International Classification of Diseases (ICD-10) and the Ukrainian National
Classifier (NC 025:2021).

44



AOOUNJNIOMHA TA nicnAauninoMHA MEOUYHA OCBITA

The purpose of the study is to identify the predominant structural and syntactic models employed in diagnostic formulation through
the lens of international Latin terminology, with particular attention to their standardized application in clinical practice.

The object of the study. The research focused specifically on Latin terms and terminological phrases designed for universal
comprehension within the global medical community, capitalizing on the international status of Latin medical terminology.

Research results. Comprehensive structural analysis of all nominative units contained within ICD-10 and NC 025:2021 permitted
the categorization of terminological combinations into two functionally distinct groups based on their syntactic behavior: 1) prepositional
constructions, among which the syntactic constructions «consistent meaning», «non-consistent meaningy are distinguished, «combined
type of syntactic connectiony»; 2) heterogeneous constructions with prepositional governance.

Conclusions. Contemporary clinical practice continues to face unresolved challenges regarding diagnostic formulation standardization
that would satisfy current medical documentation requirements, with notable discrepancies persisting among healthcare administrators,
practicing clinicians, pathologists, and medical statisticians. The exceptional structural complexity inherent to multi-word Latin
terminological units generates substantial translation difficulties across languages. This reality underscores the critical importance of
developing parallel diagnostic formulations in Ukrainian, Latin, and major European languages (English, German, French, Italian, Polish)
that maintain strict alignment with current ICD-10 and NC 025:2021 standards, while simultaneously identifying and systematizing
stable clinical expressions as a fundamental step toward resolving these pressing terminological challenges.

Keywords: International Statistical Classification of Diseases and Related Health Care Problems; Terminological Competence;

Latin Clinical Terminology; Morphological and Syntactic Constructions of Diagnoses.
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Pezrome.

Ha danuii vac ¢ Yxpaini, epaxosyiouu coyianvho-oemozpagpiuny cumyayiio, cnocmepieacmoscsi 3pOCmManus Yacmomu
BUKOPUCTNAHHSA OONOMINCHUX PENPOOYKMUBHUX MEXHON02IU, WO 3YMOBIIOE NIOBUWEHHS KITbKOCMI 6a2amonioHux 8a2imnocmel.
OOHUM i3 NPOGIOHUX YCKIAOHEHb MAKUX 6A2IMHOCMEL € NEPEOHACH] NONLO2U, 3HAUHY YACIKY Cepeo SKUX CKAA0AIOMb Ni3HI HEOOHOUIEHT
HOBOHapoOviceri (cecmayivinuil 6ixk (I'B) 6i0 34 muoic. 00 36 mudic. 6 Owig). Ilonpu 6i0OHOCHO 3a008iIbHUL COMAMUYHULL CMAH NPU
HAPOOJICceH i, dana Kozopma Oimell XapaKkmepusyemvcsi NiOGUUEHUM PUSUKOM PO3GUMKY HEOHAMANbHUX YCKIAOHEHb | MPUBAIUX
nopywens 300pos’s. Y 363Ky 3 yum € HeoOXiOHiCMb NOCULeHHA yeazu 00 Op2ani3ayii cucmemu GUX00CY8AHHA came Ni3Hix
HEOOHOUIEHUX HOBOHAPOOICCHUX, AKA HAPA3] NOCIMYNAEMbCA 3 PiBHeM 3a0e3nedents 00210y 3a IUOOKO HeOOHOULEHUMU OTbMU.

Mema oocniorycennsn. Oyinumu niue NePUHAMalbHUX hakmopis Ha nepebic 6a2amonioHux eazimrocmeti, Wo HACManU
i3 3aCMOCYBAHHAM OONOMIJICHUX PEeNnPOOYKIMUBHUX TMEXHONO02Il, ma cman 300p08 s Ni3HIX HeOOHOueHUX Oimetl nPomsaeom
HeoHamanbHo2o nepiooy.

Mamepianu ma memoou 00cniddiceHHs. Pempocnekmueno celeKmusHo nposeoeHo aHali3 MamepuHCbKO20, NEPUHAMATILHO2O0
aHaAMHe3Y, OYIHKA CIAHy 300po8 s dimell y HeOHAMAIbHOMY Nepiodi. Y docnioxcenns ekatouero. 124 xcinku i3 6azamonnionow
sacimuicmio, sIKA HACMAAA 13 3ACTNOCYBAHHAM OONOMIJICHUX PENPOOYKIMUSHUX MeXHONO02TH, ma ix 248 nosonapooicenux. OcHosHy
epyny cxknanu 94 nisnix nedonouenux (47 0sicus) i3 I'B 34 muoc. 0o 36 muoic. i 6 Onis. I pyna nopisusanusa — 154 donoweni
oumunu (77 0s8ienv) i3 I'B > 37 muoxc.

Pezynomamu 0ocnioncenna. I1io yac 00cniodceHHs 6CIMAHOBIIEHO, WO JHCIHKU 3 OA2amoniioHo0 6a2imHicmio, AKa Hacmana
BHACTIOOK 3ACMOCYBAHHS OONOMINICHUX PENPOOYKIMUBHUX IMEXHONORIH, MAU OOMANCEHULL AKYUEPCOKO-2THEKONOIYHULL, COMAMUYHULL
AHAMHE3 3 BUCOKOIO YACMOMOI0 peanizayii 3a2po3u nepedyacHux noio2ie, 2ecmayitinoi 2inepmesii, npeekiamncii ma niayeHmapHoi
oucynryii. ITizni HedoHOWEeHT O8IIHI, HAPOOIICEHT 8 pe3yIbMmami MaKux a2imHoCmel, 8IOPI3HANUCS 8i0 OOHOULEHUX HEMOBTISM
NPONOH20BAHUM NEPIOOOM NOCMHAMANbHOI adanmayii, ympuui yacmiuie nompebysanu pecnipamopHoi niompumxu, y 2 pasu
Oinbue JiacHOCHy8ANAC HEOHAMANLHA HCOBMANUYS, ¥ 3 pa3u — CINOSTIKeMIsl, NOPYWEHHS 00 eHMePaTbHO20 Xap4y6aHHs Md
nepunamanvHi ingexyii. ITi3HiM HEOOHOWIEHUM HEMOBTAMAM NPOBOOUNUCS AHMUOAKMEPIATbHA Ma IHQY3ilHa mepanis, a maKoic
MPUBATUTE MOHIMOPUHS HCUMMEBD BANCTUBUX DYHKYILL. BoHu matixce 8 3 pasu dosuie nepedyeanu y HeOHAMOoL02IYHUX 8I00LIeHHSX
NEPUHAMATILHOZ0 YEHMPY 8 NOPIBHAHHI 3 OOHOUWEHUMU OBILIHAMU 810 OONOMINCHUX PENnPOOYKIMUBHUX MEXHOLO02I.

Bucnoeku. Ompumani oani c8iouams npo HeoOXiOHIiCMb YOOCKOHALEHHS RIOX00i8 00 MEOUUHO20 CYRPOBOOY NI3HIX
HEOOHOWEHUX HOBOHAPOONCEHUX 13 OA2amMONIIOHUX 8A2IMHOCMEN NICSL OONOMINCHUX PENPOOYKMUBHUX MEXHON02IU, SIKI, HONpU
eecmayitinuil 8iK, 3aIUMAIOMbCSL Y SPYNI NIOBULYEHO20 NEPUHATNATLHO2O PUSUKY.

Knwuoei cnosa: 6azamonniona eazimuicmo,; 00nomisichi penpooyKmueni mexHonozii; nizui nedonoweni Oimu; nepuna-
ManbHi YUHHUKU, Nepe0yacHi NONO2U.

BecTyn

PenponyxTrBHE 310pOB’S — 1€ OCHOBA YISl AEMOTpa-
(iuHOi cTaOLIBPHOCTI Ta CTAJIOTO PO3BUTKY CYCIHIIBCTBA.
Bignmosingao mo BusHaueHHs BOO3, penpoagyKTHBHUM
3I0POB’SIM € CTaH MOBHOTO (Pi3MIHOTO, ICUXIYHOTO 1 CO-
[iaTbHOTO OIarONOIyqys, a He JINIIE BiICYTHICTh XBOPOO
y cdepi pernpoaykii [1]. OcHOBHUMH pHU3UKaMu IS Aa-
HOTO BHJY 3I0POB’Sl € HU3Ka YMHHHUKIB: IIIKiJUTHBI 3BIYKH,
HeMOIU(IKOBaHUH CIIOCIO )KUTTS, CIIaAKOBICTh, €KOJOTI4HI
po0OseMy, HU3BKHAN PiBEHBb COLIabHOTO 3a0e3IeYeHHS,
HEIOCTaTHil piBeHb OCBIYCHOCTI Ta AOCTYITHOCTI M-
HUX TOCIYT JJIS yCiX BEPCTB HaceeHHs [2]. 3Ha4Ha Kiib-
KICTB JIFONICH TPOTATOM JKUTTS CTPAKAAIOTH HA OC3ILTiI IS
3rigao mannx BOO3 mommupeHicTs Oe3MmTiaas cKiianae
17,8% y xpaiHax 3 BUCOKHM piBHeM noxoxy Ta 16,5%
y KpaiHaxX 3 HU3BKHM Ta CepelnHiM piBHeM moxoxy [3].
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Jana pobiiemMa Moke MaTH MPSIMUE 91 OTTOCEPEAKOBAHUN
HETaTHBHUH BIUINB Ha IICUXIYHUH CTaH, HEPBOBY Ta €MO-
iHY cTaOUTBbHICTh HACEJIEHHS, CIPUINHATH CTUTMATH-
3arlifo HaceJeHHs1. BiliHa Ha TepuTOopii YKpaiHu MiJCHITIOE
mpo0OsIeMy 3HIDKEHHS SIKOCTI PEPOTyKTUBHOTO 37I0POB A,
BILUIMBAIOYN Ha 301IbIICHHS PiBHS OE3ILTIAIA K cepen
IIUBITLHOTO HACEJICHHS, TaK 1 cepell BINChKOBUX, TOMY II€
€ He JIUIIIe MEJUIHOIO, aJie i COIiabHO-eMOoTrpadiTHO0
POOIEMOIO CHOTOICHHS.

Jltst BUpineHHs 1aHo1 MpoOIeMu MTUPOKO 3aCTOCOBY-
IOTBCSI IOMIOMXKH1 penpoayKTuBHi TexHomorii (JIPT) — cuc-
TeMa METO/IHK, 3a SIKUX OKpeMi ab0 BCi eTaru 3aIuTiTHeHHS
BiZ0yBalOTKLCS 11032 MEKAMH OPTaHi3My JIOIUHU (B yMOBaX
in vitro). € o6araro BuniB JIPT (BHyTpilIHbO-MaTKOBA iH-
CeMiHaIlist, eKCcTpakopropaibHe 3amtigaeHns, meror IKCI,
merox TECA, noHOpcTBO eMOPiOHIB, IEPEHOC EMOPIOHIB,
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KpioKoHcepBallis eMOpiOHiB, CyporaTHEe MaTepHHCTBO, J10-
HOPCTBO CIIEPMH 1 OOIIHTIB) i BC1 BOHH BUKOPHUCTOBYIOTHCS
B YkpaiHi [4]. Ockinbku 3actocyBanns IPT s HacTaHHS
BariTHOCTI € (DIHAHCOBO 3aTPATHUM METOIOM, TO JIJISI 301716~
IICHHS [IaHCIB YKpaTHIIB Ha OaThKiBCTBO Ta /IS BiJHOB-
JICHHS 3[I0POB’S Ta JIOACHKOTO MoTeHIiany 1o IIporpamu
MEIUYHKUX rapanTiii B Ykpaini y 2024 poti 101aHO HOBU
nakeT «JlikyBaHHS 0€3ILTi A 32 JOOMOT OO JOTOMI>KHIX
PETpPOAYKTUBHIX TEXHOJIOTIH (3aILTiTHEHHS in Vitro)» [5].

VY TemnepiniHii yac gaHa MpodiieMa akTyallbHa I BU-
BueHHs, ToMy S. Marleen, W. Kodithuwakku, R. Nandasena
ta iHwmi (2024 p.) DoCHiIKyBaIn MaTepPUHCHKI Ta EepUHA-
TaJbHI pe3yabTaTh NMpHU OaraToryigHiil BariTHOCTI, IO
HacTtana micyst Bukopuctanas JIPT 3a momomororo cra-
TUCTUYHHMX METO/IB IOIIYKY B €IEKTPOHHHX 0a3ax JaHUX
MEDLINE ta EMBASE. V pe3ynbrari aHamizy oTpuMaHO
BUCHOBKH IIPO T€, 1110 OararorutiiHa BariTHICTh i3 BUKOPHC-
tanasM JIPT Mae 3HaYHO BUIIII HECTIPUSTIINBI MaTePHHCHKI
Ta MepUHATAIbHI HACIAKK, HiJK OaraTornIigHa BariTHICTh
6e3 Buxopucranns [IPT. XKinku 3 ABiiiHer0, 3a9aTOO 32 J0-
momororo JIPT, gacTime HapomKyIOTh IIepeIacHoO, PO3BH-
BalOTh MEIUYHI YCKIIAJHCHHS, BKIFOYAIOUH TiIePTOHIYHI
po3Naam Ta recTalifHuiA Aiabet, HasBHI IUTalleHTapHi 1o-
PYILEHHSI, 8 PO3POIXKEHHSI 3a3BHYail BiJI0yBa€ThCS HIISIXOM
omepallii kecapeBoro po3TuHy. IXHi HOBOHAPOKEH] JIiTH
MAIOTb ITiABHUILICHUH PU3UK BPODKEHHUX BaJl PO3BUTKY, [IHC-
KOPJaHTHOCTI MacH IpH HApOKEHHI Ta HEOHATaJILHO] 3a-
XBOPIOBAHOCTI, 1[0 TOTpedye rocIiTanizarlii 10 BiAIiIeHb
IHTEHCHBHOI Teparii HOBOHAPOPKEHHUX.

JPT cripusttoTh 30UTBIICHHIO KITBKOCTI OaraTorutiHuX
BariTHOCTEH, SIKi B TOPIBHSHHI 3 OJJHOILIIJHOIO BariTHICTIO
0B’ 513aHi 31 301IbLIICHHSIM PiBHS MaTepUHCHKOI Ta IepH-
HaTaJIFHOI 3aXBOPIOBAHOCTI. TaKkoXK MAIiEHTKU 3 ABIHHSA-
TaMM MalOTh 3HAYHO BUIIUH PU3HK NIEpEeaYacHUX MOJIOTIB,
MTOPIBHSAHO 3 KIHKaMH i3 OIHOILIITHOIO BariTHICTIO [6].
L-L. Lei, Y-L. Lan, S-Y. Wang (2019 p.) y cBoemy mociti-
JUKCHHI BUSBIITH i IBUILICHI IEPUHATATBHI PU3UKH ITi]] 9ac
BariTHOCTI, 10 HacTana i3 3acrocyBanasiM /[P T, mopiBHSIHO
13 BariTHICTIO, [0 HACTAaJIa CAMOCTINHO: TecTalliifHa rinep-
Ten3id (y 2,25 pasm), nerka npeexiamicis (y 1,57 pasn),
recrauinuii aiader (y 1,85 pasu), TpoMOOIUTOIICHIS
(y 2,37 pasn), micasnonorosa kposoreda (y 2,99 pasn),
nepeayacHi mosoru (y 1,85 pasu), Hu3bKa Maca Tijia JiTei
nipu HapomkeHHi (y 1,74 pasu). HaykoBui BcraHOBMIIH,
10 CHHIIPOM IIONIKICTO3HUX S€YHHUKIB € HAWIIOMIHPEHi-
LIOI0 €HJJOKPUHOIIATIEI0 Y JKIHOK, SIKMM J1iarHOCTOBaHO
Oe3rmrians. JaHi mamieHTKH MaloTh ITiABUINEHUN PU3HK
BUKUJIHS, T€CTAIIHHOTO fAia0beTy. BariTHICTh 13 eHIOMETpI-
030M y aHaMHe31 MOKe TIPU3BECTH JI0 CKJIAIHUX aKyIIep-
CBKHUX TIOJIOTiB, 0OMEXEHOT0 POCTY IIJI0/a, MepeaIacHUX
TIOJIOTIB, HU3bKOI MAaCH TiJIa TUTHHU IPH HAPOIHKEHHI [7].

T. El-Toukhy, S. Bhattacharya, V. A. Akande (2018 p.)
3a3Ha4aroTh, 110 MaTEPUHCHKI YCKIIaIHEHHS [IPU BUKOPHC-
tanHi JIPT BKIFOYarOTh MiABUIICHUN PU3UK TeCTAIIHHOT
rinepTeHsii, recTaliffHoro aiabery, KpOBOTEUl B MEPHHA-
TaJILHOMY TI€PiOli, OTIEPATUBHOTO PO3POKEHHSI, MTiCIISIIO-
JIOTOBOI Jienpecii, TPHBOTHM Ta cTpecy 0arbkiB. bararoruigna
BaTITHICTh TAKOXK TIOB’s13aHA 3 IIECTUKPATHIM 30LTHIICHHIM
PU3HKY MIepeTIacHHUX TIOJIOTIB, IO € OCHOBHOIO IPUIHHOIO
JIUTSY0i CMEPTHOCTI Ta JOBIOCTPOKOBUX MCHXIYHUX 1 (i-
3WYHUX BaJl, BKITIOYAIOYH [IepeOpaIbHIIA Mapaiid, TPYIHOIII

B HABYaHHI Ta XpPOHIYHI 3aXBOPIOBAaHHSI JIETeHb. BapricTs 10-
DAY 32 JITbMH, HAPOLKCHUMH [IEPEAYacHO B Pe3yJIbTaTi
0araToILIiIHHUX ITOJIOTIB, TAKOK € 3HAYHOK0. 3TiHO 3 JOCITi-
JOKEHHSIM, OIIHOYHI BUTPATH Ha JIIKYBaHHS HOBOHAPOIKE-
HuX 1711 HarioHanbHOI city»x0u 0XopoHH 310poB’st Bennkoi
Bpuranii y BumanaKy HapomkeHHs [BiiHI y 16 pa3iB B,
HIK y BUNAJIKy HapOKEHHs OfHIeT AuTHHH [8].
YpaxoByloun aKkTyalbHICTh IPOOIEMHU Ta HasiBHI Cy-
YacHi aHi MDKHAPOIHUX IOCIIIKEHb, OOMEXEHICTh T0-
nioHoi iHdopmanii B YkpaiHi, HaMH IpoBeJieHa OILliHKa
BIUTUBY MAaTePHUHCHKHX 1 HepHHATAJIBHUX (PaKTOPIB Ha Ie-
peoir 6araToruTi IHUX BariTHOCTEH 1 Jajli Ha CTaH 3710pOB’sl
HOBOHAPO/DKECHUX BiJ MarepiB, skuM 3actocopadi JIPT.

MeTta gocnigeHHSA. OLiHUTH BIUIUB EPHHATAIb-
HUX (paKTOPiB Ha Mepedir OAraToIuTiAHUX BariTHOCTEH, 1110
HACTAJIH 13 3aCTOCYBAHHSM JIOMTOMKHUX PETIPOTYKTUBHIX
TEXHOJIOT1i, Ta CTaH 3A0POB’ S Mi3HIX HEJOHOIICHUX JiTeH
MPOTSITOM HEOHATAJILHOTO TEePiojy.

MaTtepianu i meToaun

PerpocnekTHBHE CeIEKTUBHE NOCIIKEHHS IIPOBe-
nene Ha 6a3i KHII «Ilepunaransauii nenTp M. Kuesay 3a
nepiox i3 2022 no 2024 pp. [IpoBeneHa oriHka nepuHa-
TaJbHOTO aHaMHe3y 124 xiHOK Ta iX 248 HOBOHApOIXKE-
HuX. Kpurepii BKIIOYEHHS: BariTHICTh HACTYMHIIA i3 3a-
CTOCYBaHHSIM JIOTIOMIKHHUX PENPOAYKTUBHHUX TEXHOJIOTIH,
OararorutiIHa BariTHICTh (IBiMHATA), Mi3HI HEJOHOIIEH]
nBiiHsATa (recrauiinmii Bik (I'B) 34 Tk — 36 Tvx 6 1HIB)
Ta noHomeHi aBiftHsTa (I'B > 37 TIoK, Tpyna mopiBHSHHS).
Kpurepil BUKITIOUEHHS: TPiitHATA, BPOIHKEHI Bl PO3BU-
TKY IUIOIa Ta HOBOHAPOKEHOTO.

Pe3ynkTaTh Ta ix 06roBopeHHs

VY pe3ynbTari NpoBEJEHOT OMIHKHM aKyIIepChKO-
TIHEKOJIOTIYHOTO aHAMHE3y BCTAHOBIICHO, IO i3 124 mari-
€HTOK, BariTHICTh SIKMX HacTana i3 3acrocyBaHHsaMm JIPT,
y 83,9% Bumazkis (104 >xiHKM) po3pOLKEHHS BiOyIOCS IIUIst-
XOM ollepatlii KecapeBOro po3THHY; CAMOBLIBHI ITOJIOTH Yepe3
TIPUPOJTHI TIOJIOTOBI IUISIXM criocTepiranocs e y 16,1%
Bunaakis (20 xiHoK). BapTo 3a3HaunTH, 1110 ABIHHSITA Bif
JPT Ta BigMOBa JKiHKH BiJI CIIPOOU BariHAJILHUX TOJIOTIB €
TIOKa30M JIO OTIepallii KecapeBOro po3THHY. 3a TaHIMH CyJac-
HUX KITIHIYHHUX [TPOTOKOJIIB, ONTHMATBHAM TEPMIHOM ILIAHO-
BUX ITOJIOTIB IpH OararorutiHii BaritHocTi € ['B 37-38 Trok.
npu OixXopianbHiil OiaMHIOTHYHIH ABIMHI Ta 36-37 TIOK. IpH
MOHOXOpiaTbHIM OiamMHioTIYHIM ABiFHI. [Ticmst 38 Tik. recra-
IIHOTO BiKy HE PEKOMEHIY€ETHCS IIPOIOHTYBaHHSI BariTHOCTI
JBiiiHET0 Yepe3 BUIIMI PU3HK MEPTBOHAPOKYBAHOCTI Ta
paHHBOI HEOHATATFHOI CMEPTHOCTI [9].

Ilix yac ananizy BUSBICHO, 1110 96,0% (119) sxiHOK MasH
GixopianeHy OlamMHiOTHYHY /BiiHIO Ta 4,0% (5) — MOHOXO-
pianbHy GiamuioTnuny. [lepennesxanns [ miona: rogoBHe —
78,2% (97), TazoBe —21,8% (27). Ilepemnexanns 11 miona:
ronoBHe — 63,7% (79), TazoBe — 36,3% (45) BUmaaKis.

3a3Br4aii aKyImepchKO-TiHEKOJIOTYHII aHAMHE3 BKITIO-
yae iH(pOpMAaIifo PO PEIPONYKTUBHE 3I0POB’S )KIHKH Ta
Mae BaJIMBE IPOTHOCTHYHE Ta KIJIiHIYHE 3HAUCHHS y Be-
JICHHI BariTHOCTI, OCKLTBKH TO3BOJISIE iIEHTU(DIKYBATH XKi-
HOK 13 TiJBHUIIEHAM PH3UKOM aKyIIePCHKUX YCKIIAaIHEHb,
BUAIUINTH IX y OKpeMYy I'pYILy, CBOEYACHO CKJIACTH iHIH-

47



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XV, Ne3(57), 2025

voL. XV, Ne3(57), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

BiIyaJIbHUH TIJIaH BEICHHS BariTHOCTI Ta mojioriB. Kpim
TOTO, € HEOOX1THMM JUIS TPOTHO3YBaHHS HMOBIPHUX TIe-
pHHATAIBHUX HACHIAKIB JUIS TIJI01A.

[Tpn aHamni3i TiHEKOIOTIYHOTO aHAMHE3y 00CTEKEHNX
XKIHOK ycTaHOBIIeHO, mo 83,9% (104 BariTHuUX) Manu

MIeBHI IPOOIIeMH, cepel IKUX ITPEBATIOBATIH MUMOBUTEHUN
BUKUICHB (16,9% BUIMAAKIB), MATOIOTisI MATKOBUX TPYO
(14,5%); maronoris Marku: kicrekromis (10,5%), netiomi-
oma (9,7%), noninexkromist (13,7%). [lani npencrasieHo
B Ta0mmI 1.

Tabnuusa 1

Ocob6nuBocTi riHeKONoriYyHOro aHamHe3y XiHOK, BariTHiCTb IKUX HacTana i3 3acToCyBaHHAM A4OMOMIXKHUX
penpoayKTUBHUX TEXHOOriN, abe. k-Tb (%)

MokasHuk n=124 MokasHuK n=124
lMo3amaTkoBa BariTHICTb 10 (8,1%) AlHeKceKToMmiA 3 (2,4%)
MwumoBINbHUI BUKMAEHL 21 (16,9%) CIMNKA 10 (8,1%)
LWTy4yHuin abopt 12 (9,7%) Matonoris maTkoBux Tpy6 18 (14,5%)
3aBmepna BariTHiCTb 3 (2,4%) Kictektomia 13 (10,5%)
MepegyacHi nonory B aHaMHesi 5 (4,0%) Jleriomioma 12 (9,7%)
AHemb6pioHis 3 (2,4%) MoninekTomis 17 (13,7%)
EnpomeTput 5 (4,0%) Epoasis w/m 11(8,9%)
EHpomeTpios 3 (2,4%) Avcnnasis 3 (2,4%)
Anonnekcis 3 (2,4%) PibpoageHoma 4 (3,2%)

Jn1st MEAMYHOTO CYNPOBOY JKIHOK I'PYITH PU3HKY, Ba-
TITHICTBH SIKMX HacTana i3 3acrocyBaHHsM J/IPT, BaxinBo
BpaxoByBaTH iH(OpMaIito PO KIIHIYHUK nepeOdir Barir-
HOCTI, 1[0 MOKE BIUIMHYTH Ha (pOpMyBaHHS II€pHHATAIb-
HOI naroJiorii y 11oza Ta HoBOHapokeHoro. OcodaMBoOCTI
repebiry BariTHOCTI y KIHOK I'PYITH JOCIIKEHHS Tpe-
CTaBJIEHO B TabiMLi 2.

VYekiasHeHH nepe0iry BaritHoCTi Masio micte y 83,1%
(103 mauientkun) Bunaaxis. Hait0inbm yacto qiarHoctyBa-
JIMCS ICTMIKO-LIEpBiKaIbHa HEOCTaTHICTh, KOPEroBaHa Ha-
KJIQIaHHSM 111Ba HA NIMKAKY Matku (22,6% BUMAIKIB), IIpe-

exiamrcis (13,7%), recrarmiitna anemist (36,2%), ynaBaHi
nepeiimu (17,7%), mepeauacHuil po3puB IUIO0BUX 000510~
HOK (15,3%). Peanizanis yCKIaJHEeHb ITiJ] 4YaC BariTHOCTI
00yMOBJICHI IOPYIICHHSM IUTALEHTAIlii, CHIOTEIiaTBHOI0
JUCYHKIIER0, IMyHOJIOTTYHOIO JU3PETYISLIEL0 Ta/abo Me-
Ta0ONIYHUMH TTOPYIICHHSIMH, 110 HETaTUBHO BILIMBAE SIK
Ha CTaH Marepi, TaK 1 Ha BHYTPIIIHbOYTPOOHUH PO3BUTOK
wiona. BeneHHs BariTHOCTI 13 TAaHUMU YHHHUKAMU JUKTYE
HEOOXIHICTh MYJIBTUIUCIUILTIHAPHOTO MiAXOAY MEIUY-
HOTO CYHPOBOJY JUIsl MiHIMi3alii HEraTHBHUX HACIIJIKIB
JUTS MaTepi Ta TATHHU.

Tabnuus 2

OcobnuBocTi nepebiry BariTHOCTi y XiHOK rpynu gocnimkeHHs, aébe. K-Tb (%)

MokasHuK n=124 IMokasHuk n=124
3Pl nnoga 8 (6,5%) lecTauinHa aHemis 45 (36,2%)
MepenyacHumn po3pus NIIOAOBMX 06ONOHOK 19 (15,3%) lecTauinHa TpombounTONEHIs 2 (1,6%)
OnirorigpoamHioH 6 (4,8%) BescumnTomHa GakTepiypis 9 (7,3%)
lecTauinHun LykpoBui giabet 10 (8,1%) HociictBo cTpenTokoky rpynv B 3 (2,4%)
ICTMiKO-LiepBiKanbHa HE[OCTaTHICTb 28 (22,6%) | YpaBaHi nepevimn 22 (17,7%)
lecTauinHi Habpsku 6 (4,8%) lnepnnasia nnauyeHTu 1(0,8%)
Mpeeknamncis 17 (13,7%) [MepepnexaHHs nnaueHTn 2 (1,6%)
lectauiiHa rinepTeHsis 7 (5,6%) BiglwapysaHHsa nnaueHTn 2 (1,6%)

HasBHICTH XpOHIYHUX €KCTPAareHiTaIbHUX 3aXBO-
pIOBaHb y KIHOK JI0 HaCTaHHA BariTHOCTI Ta/abo ix 3a-
TOCTPEHHsI/JEKOMIIeHCallisl ITiJ] Yac BariTHOCTI € OJHUM
3 OCHOBHHX (DaKTOpiB, 110 BU3HAYAIOTh BUCOKHH CTYIIiHb
aKyIIEPCHKOTO Ta EPHHATAaIBHOTO PU3HUKIB, YCKIIATHIOIOTH
¢izionoriuHmii mepedir BariTHOCTI, MOPYUIYIOTH ajarnTa-
LiifHI MEeXaHi3MH1 OpraHi3My IHKH Ta BIUIMBAIOTh HA PO3-
BHTOK 1 XHUTTE3IATHICTD TUTOJA. XPOHIYHI 3aXBOPIOBAHHS
CepLEBO-CyAMHHOI, HIOKPUHHOI, pecIipaTopHoi, HUP-
KOBOI Ta renaro6iyliapHoi cucTeM, a TaKOX ayTOIMyHHI
pO3J1ay acOIiIOIOTHCS 3 BUIUM PHU3HKOM T'eCTalliitHUX
nopyieHs. 3rigHo 3 nanumu WHO (2016) y xiHOK i3
XPOHIYHUMH HEiH(OEKIIHHUMHU 3aXBOPIOBAaHHSIMH YacTOTa
TSDKKUX aKYIIEPCHKUX YCKIIaIHEHb 3pOCTAE B CEPEIHBOMY
B 2-3 pa3u MopiBHSHO 3i 3710poBuMH BariTHUMHE [10].

VY maHoMy mocCiiJKeHHI YCKJIQJHEHHSI COMAaTHYHOTO
anamue3y manu 44,4% (55) manieHTok, mo Haiiyac-
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Tillle BKITFOYATH: OXKUPiHHA (4,8%), BAPHKO3HY XBOPOOY
(10,5%), maTosorito mMHUTONOAIOHOT 3aJI03U: TIIOTHPEO3
(6,5%), 300 (8,1%), ayroimyHHuU# THpeoinuT (4,8%); aneH-
nexToMiro (8,1%), opraasmoinoriuny narosnorio (8,1%).
Jani npencrasiaeHo B Tadbmuii 3. OOTSKESHUI cOMaTHY-
HUH aHaAMHEe3 € OQHHUM i3 KJIIOYOBHUX YHHHHUKIB, 110 BH-
3Ha4Ya€ HeOoOX1IHICTh BEJCHHS BariTHOCTI B YMOBaX CIIe-
mianizoBaHux NeHTpiB I11 piBHSA HagaHHS IEpUHATATBHOT
JIOTIOMOTH JJISl PeTEIBHOT IperpasigapHol i ATOTOBKH 10
IOJIOTiB, PEryJISIPHOTO MOHITOPHHTY CTaHY ILIOJA, pea-
Ji3amii iHIUBIIyai30BaHOT0 TUTAHY BEICHHS BariTHOCTI
Ta MOJIOT1B.

YpaxyBaHHS yCiX TaHUX MAaTePUHCHKOTO aHAMHE3Y
HEOOXiTHE NI MePCOHATI30BAaHOTO BEICHHS BariTHOCTI
i3 METOI0 BU3HAYEHHsI Ta 3armo0iraHHs peaizaliii nepuHa-
TaJbHUX PU3UKIB MIISTXOM BIPOBAKEHHS MPEBECHTUBHIX
3aXO/IB IS BariTHHUX 1 IUIOIB.
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Ta6bnuusa 3
Oco6nuBoCTi COMaTUYHOro aHaMHe3y B XiHOK rpynu AochnifXXeHHs, abe. K-Tb (%)
MokasHuk n=124 MokasHuK n=124
OXMpiHHA 6 (4,8%) MaTonorisi onopHO-pyx0BOi CUCTEMM 3 (2,4%)
Bapwuko3Ha xBopoba 13 (10,5%) | AHTMdboCchoninigHMI CMHOPOM 3 (2,4%)
linotupeos 8 (6,5%) Tpombodpinis 3 (2,4%)
TpeoTOKCUKO3 1(0,8%) lenatut C 3 (2,4%)
306 10 (8,1%) AneHaeKkToMis 10 (8,1%).
AyTOIMYHHWUI TUpEOIaNT 6 (4,8%) OdranbmonoriyHa natonorisi 10 (8,1%)
KapgionoriyHi npobnemum 4 (3,2%) locTpa pecnipaTopHa BipycHa iHeKLis 12 (9,7%)

HoseneHo, 1o y ni3Hix HepoHommenux aited (ITHJ)
OCHOBHHMMH IPUYMHAMH 0OMEXEHHSI MOXKIIMBOCTEH Ta 3pUBY
MOCTHATAIBLHOT aianTallii Ha 151 Mopdo-(yHKIIOHATBHOT Ta
MeTaboIYHOT HE3PLIOCTI € BHYTPIIIHBOYyTPOOHA 3aTpUMKa
pocTy, MOpYILIEHH IJIaleHTallii, XpOHIYHA TiNOKCis, Ipe-
eKJIaMIICist abo OaraToIUTiIHA BariTHICTh, IO MiABHUIILYE
PHU3UK KOPOTKO- Ta JIOBITOCTPOKOBUX yCKJaJHeHb. Haii-
BKJIMBIILI TIEpUHATANIbHI HACTIIKH, TIOB’s13aHi 3 Mi3HHOIO
HEJIOHOIICHICTIO, BKJIFOYAIOTh BUIIY MOPiBHSHO 3 TOKA3HHU-
KaMH JIOHOILIEHUX HOBOHAPO/DKEHUX YaCTOTY TilONITiKeMil,
rirnoTepMii, pecripaTopHHUX MOPYILIEHb, TinepoiTipyoinemii
Ta MOJOBKEHHS TepioiB axanTarii [12].

HactymHuM kpokoM jociipkeHHst Oyiia opiBHSUIbHA
OIliHKA MEePUHATAIBHUX HACIIKIB y JABIEHb PI3HOTO rec-
TalHOTO BiKy BiJl MarepiB Ipynu 0OCTEXEHHS i3 Barit-
HOCTSIMH, 1110 HACTYIHJIH 13 3acTocyBanHsM [IPT. 3araipHa
KUTBKICTh JITEH 3 PI3HUM T'eCTaI[ifHIM BiKOM, BKITFOUCHIX
y PETPOCHEKTUBHE JJOCIIPKEHHSI, cCTaHOBMIa 248 HOBOHA-
pomxenux (124 ngiiini). Jlo ocHOBHOT rpymnu Oyio BigHE-
ceno 94 ITH/I (47 nBiens) 3 I'B 34-36 tux 6 auis. [pymy
MOPiBHSHHS cKi1ananu 154 HoBoHapomkeHux (77 nBi€HB)
3 I'B > 37 tux. [Ipuuomy, niByarok oyno 132 (53,2%),
xJTomyukiB — 116 (46,8%).

Bigomo, 110 BHACTiOK OararormiigHol BariTHOCTI IIIH-
POKO pO3MOBCIOIKEHE HAPOJDKEHHS JIITeH 13 HU3BKOIO Ma-
coro tina (<2500 r). Cepen mi3HIX HETOHOMICHUX KUTBKICTh
TakuXx JiTei ctaHoBmia 68 (72,3%), cepen JOHOIICHUX —
46 (29,9%) HeMOBIIAT.

VY pesynbrari NpoBEAEHOTO aHalli3y BCTAHOBJICHO, 1110
HaMOUTBII ypa3IUBUMH MiCIIsI HAPOPKEHHS Ta 3 OPYIICH-
HSIM TIOCTHATaJIbHOI aJanTaiii MpoTsSroM HeOHaTaILHOTO
niepiogy Oynu ABilHI, siki Hapomuucs 3 I'B 34-36 k. 16
JHiB. BoHu norpeOyBain peTeabHOrO CIIOCTEPEKEHHS Ta
MEIMYHOTO CynpoBoay. Tak, y IOJIoroBii 3aji nepBUHHA
crabinizanis npoBoauiacs Oinbi Hixk 1/3 mi3HIM Heno-
HouieHuM — 35 (37,2%) ta 4 (2,6%) TOHOLICHUM JITSM.
Cepen rpymu [TH]T 29 (30,9%) motpebyBaiu nepeOyBaHHS
y BIJIIICHH] aHECTE310JI0Ti1 Ta IHTEHCUBHOI Tepartii HOBO-
HapoKeHUX y nopiBHsHHI i3 1 (0,6%) noHOIIEHNX HOBO-
HapOKECHUX.

Bimomo, 1o monpu BiIHOCHO OUTBIIMNA TeCTaIliHHMIA
BiK Yy HIOPIBHSHHI 3 PEIITOI0 KaTeropielo nepeguyacHo Ha-
POIKEHHX JIITEH, MMi3HI HEJIOHOLIEH] 3aJTUIIal0ThCs y TPYII
PHUBHKY 10 JUXaJbHUX PO3JIaJax, OCKUIBKH CTPYKTypa
nereHb c(opMoBaHa, ane (QyHKI[IOHAIbHA 3pUTICTh HEOo-
CTaTHs, TOMY JIaHa KOTOpTa JIiTel ypasiuBa Jo peasizalii
MaTOJIOTIYHUX NMEPUHATAIBHUX CTaHIB, K OTPEOYIOTH
pecmnipaTopHOi miATpUMKH. B 0CHOBHI rpymni HOBOHapo-
JDKEHUX JIBIEHB IMXaJIbHI PO3JIaJIM Ta AUXalbHa He0CTaT-

HicTh crioctepiranucs y 1/3-29 (30,9% Bunazkis). Yei mi
HEMOBJISITa OTPUMYBAIIN PECIIPATOPHY HMIATPUMKY. [3 HUX
[MH/] notpeOyBau HeiHBa3MBHY BEHTWIIALIIO < 24 rof. —
17 (18,1%) nireit; > 24 — <96 rox. — 11 (18,1%); komGiHo-
Bany IIBJI (> 96 ron.) — 1 (1,1%). Cepen KoropTu goHOI1IE-
HHUX HOBOHAPO/DKEHUX JIMXaJIbHA M TPHUMKA Y BUIIISI He-
iHBa3MBHOT BeHTWIAIT (< 24 Toj1.) Oyna motpioHa 1 (0,6%)
JIOHOIIEHNX HOBOHAPOPKEHUX. BaxkIMBo 3a3Ha4nTH, 110
2,1% mi3HIX HEJOHOIICHUX HOBOHAPOKEHUX MOTPeOy-
BaJIM BBEACHHS Cyp(daKTaHTy i3 JIKYBaJIbHOIO METOIO.

Jiarno3 ingexuis, cnenudivHa Juis nepuHaTalIbHOTO
nepioxy, OyB ycranosneHuil y 3 pasu uacrime y [THJ] —
7,4% npotu 2,3% y TOHOIICHUX JiTeH, BPOIKECHA THEBMO-
Hist — y 2 pasu (2,1% — y aiteil OCHOBHOI TpynHn); HEKPO-
TU3yIo4Mi eHTepokouiT Manu 5,3% [TH/I; xiarnos cnocre-
PEKEeHHsI 32 HOBOHAPOXKEHHUM ITPH Mi103pi Ha iH]eKIiiHe
3axBoproBaHHs HasBHUN y 21 (22,3%) [TH/] Ta 2 (1,3%)
JIOHOIIEHUX JIITEH.

AmntubaxrepiansHa Tepamis (ABT) ynacnigok peaiti-
3alii nepuHaTajIbHOro 1HQIKyBaHHs NpHU3Havdanacs B 9
pa3iB yacrinie came Mi3HiM HEZOHOUIEHUM HEMOBIIATAM
y TIOPiBHSIHHI 3 JOHOIEHUMH JiThbMH — 29,8% mipotH 2,6%
HOBOHAPOJKEHUX. 3a manumiu jiteparypu, [TH]] morpeOy-
101b ABT uepe3 moeHanHs peanizanii iHGEKIIHHUX Te-
pHHATANBEHUX (aKTOPiB PU3KKY, HecTiennpiyHOT KINiHIYHOT
KapTHHU iH}eKUiitHOrO mpouecy Ta (yHKIIOHAIBHOI He-
3pinocTi imyHHOT cuctemu [11].

Y meBHOT KiJILKOCTI HOBOHAPO/KCHUX OyJia moTpeda
B MPOBEJICHHI 1H]Y3ilHOI Tepamnii, a came y 2/3 TTH/I —
66 (70,2%) nemosnst ta 13 (8,4%) noHomeEHHUX JiTEH.
Iudysiiina Teparis npu3Havagacs 3 METOK MPOBECHHS
YaCcTKOBOTO 200 MOBHOTO MAapPEHTEPAILHOTO XapyyBaHHS,
KOPEKIIi1 TiMOrTiKeMil, MeTaOOIIYHUX MOPYIIICHb Ta BOTHO-
eJIEKTPONTITHOTO OanmaHcy. ['inornmikeMis qiarHOCTyBajacst
y 29 (30,9%) mizHix HepoHowmenux ta 11 (7,1%) noHorue-
HUX JiTed. [TopylieHHs ToepaHTHOCTI IO eHTePaIbHOTO
xapuyBaHHs Maiu 44 (46,8%) ITH/ ta 3 (1,9%) noHorre-
HHUX HOBOHAPO/DKEHHX.

HeonaranbpHa sk0BTSHUILA BiaMivanacs y 84 (89,4%)
Mi3HIX HeoHoeHuX Ta 68 (44,2%) NOHOIIEHUX HOBOHA-
pomxenux. [TppunHamu naronoriynoi sxopTstHuL y [TH/T
MoOxe OyTH HU3bKHUI I'eCTaI[IifHAH BiK, IMiIBUIIICHUA TeMO-
JIi3 SPUTPOIIMTIB, HE3PLTICTH TeMaTO0ITiapHOT CHCTEMH,
HEONTHMAIIbHUI 00’ €M eHTEepaIbHOTO XapayBaHH!, iH(EK-
IiiTHI 3aXBOPIOBaHHS, TOIIO [ 12].

Cuip 3a3HaumTy, mo [TH]] maiixke B 3 pa3u ToBIIe riepe-
OyBaJiM y HEOHATOJIOTTYHUX BIJUIUICHHSIX, 110 B CEPEHBOMY
cknanano 13,2 nHi, BOJHOYAC TPUBATICTH epeOyBaHHS Y Te-
PpHMHATaIBLHOMY LIEHTPI JIOHOIICHHX JiTel craHoBua 5,0 mio.
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BucHoBku

OTxe, i Yac JOCIIIKEHHS BCTAHOBIIEHO, [0 KIHKH
3 0araToIlIiJHOO BAriTHICTIO, SIKa HACTala BHACIIIOK 3a-
CTOCYBAHHS JOMOMIXHHX PEIPOAYKTUBHUX TEXHOJIOTIH,
MaJu OOTSHKeHUH aKyllepChKO-TiHEKOJIOT1YHUH, coMa-
THYHHUI aHAMHE3 3 BUCOKOIO YaCTOTO0 peatizallii 3arpo3u
nepeayacHUX MOJIOTiB, reCcTalliifHOI rimepreHsii, mpe-
exJamIIcii Ta raneHTapuol aucdynkiii. ITisHi HemLOHO-
IIeH] ABilHI, HAPOPKEHI Y Pe3yJIbTaTi TAKUX BariTHOCTEH,
BIZPI3HSJIMCS BiJ] TOHOIICHHX HEMOBIIAT MPOJIOHTOBAHUM
NepioIoM MOCTHATAIBHOI aJamTallii, yTprui 4acTilie mo-
TpeOyBau pecripaTopHoi MiATPUMKH, Y 2 pa3u Oijiblie
JiarHOCTyBaJiacsi HEOHATAIbHA YKOBTSAHUIIS, Y 3 pa3u — Ti-
MOTTIKEeMist, TOPYIICHHS 10 CHTEPAILHOTO XapuyBaHHs Ta
nepuHaranbHi iHdekii. [TH]I npoBogumucs antudakTepi-
anpHa Ta iHQYy3iiHa Teparis, a TAKOX TPUBAJIUNA MOHITO-

NMiTepatypa:

PHHT )KHUTTEBO BXIMBHX (YHKIINA. BoHn maitxe B 3 pasu
JoBIIe nIepeOyBalli Y HEOHATOJIIOTIYHUX BiAIUICHHSX TIe-
PHHATAJIBHOTO IIEHTPY B MOPIBHSHHI 3 JOHOIICHUMH JIBiH-
asamu Big JIPT. Otpumani ani cBiggaTh Mpo HEOOXiMHICTh
YAOCKOHAJICHHSI MIAXOIB JI0 MEIIYHOTO CYTIPOBOJLY ITi3HIX
HEJIOHOLIEHNX HOBOHAPO/DKEHHUX 13 OaraToruliiHUX Barirt-
Hocrtel micns JIPT, ski, mompu recTaniiHuiA Bik, 3aJIHIIIa-
IOThCS Y TPYII Mi/IBUIIEHOTO IEPHHATAIBHOTO PH3HKY.
[epcriekTHBY MOAANBIINX JTOCHTIKEHb. 3TiTHO 3 HaBe-
JICHUMH BHIIE PE3YJbTaTaMH Ta OTPIMaHUMHU BUCHOBKaMH
HE0OXiIHO YTOCKOHATIOBATH MEIMYHY JIOTIOMOTY JUTSl TTi3HIX
HEZOHOIICHHX AITeH, HApOPKEHMX YHACIIIOK OaraTorTiaHol
BariTHOCTI i3 3aCTOCYBAaHHSM JOTOMDKHHX PETIPOIYKTUBHIX
TEXHOJIOTIH, IUISIXOM pO3pOOKH 1HIMBITyaTi30BaHNX aJITo-
PHUTMIB IIEPHHATAIIEHOTO MEHEDKMEHTY Ta BUBYCHHS JTOBTO-
TPUBAINX HEBPOJIOTIYHUX 1 IICHXO-COMaTHYHUX HACII/IKIB.
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ANALYSIS OF THE FEATURES OF THE PERINATAL PERIOD IN LATE PREMATURE INFANTS FROM
MULTIPLE PREGNANCIES

T. K. Znamenska', O. V. Vorobiova', V. V. Bila’, O. O. Lapa®, T. V. Holota'

State Institution «Ukrainian Center for Motherhood and Childhood of the National Academy of Medical Sciences of Ukraine»',
Municipial Non-Commercial Enterprise «Kyiv Perinatal Center»>
(Kyiv, Ukraine)

Summary.

Currently in Ukraine, due to the socio-demographic situation, the use of assisted reproductive technologies is increasing, which
leads to a higher incidence of multiple pregnancies. One of the major complications of such pregnancies is preterm birth, a significant
proportion of which consists of late preterm infants (gestational age (GA) from 34 weeks to 36 weeks + 6 days). Despite a relatively
satisfactory somatic condition at birth, this cohort of neonates is characterized by an elevated risk of developing neonatal complications
and long-term health problems. Therefore, greater attention should be directed to the organization of care for late preterm infants, which
currently remains less developed compared with the care provided to extremely preterm neonates.

The aim of the study was to evaluate the influence of perinatal factors on the course of multiple pregnancies resulting from assisted
reproductive technologies and on the health status of late preterm infants during the neonatal period.

50



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

Materials and methods. A retrospective selective analysis of maternal and perinatal history was performed, and the neonatal health
status was assessed. The study included 124 women with multiple pregnancies achieved through assisted reproductive technologies and
their 248 newborns. The main group comprised 94 late preterm infants (47 twin pairs) with a gestational age of 34 weeks to 36 weeks
+ 6 days. The comparison group consisted of 154 full-term infants (77 twin pairs) with a GA > 37 weeks.

Research results. The study demonstrated that women with multiple pregnancies conceived through assisted reproductive
technologies had a complicated obstetric, gynecological, and somatic history, with a high incidence of preterm birth, gestational
hypertension, preeclampsia, and placental dysfunction. Late preterm twins born from such pregnancies differed from full-term infants
by a prolonged period of postnatal adaptation, requiring respiratory support three times more often, being diagnosed with neonatal
jaundice twice as frequently, and being diagnosed three times more often with hypoglycemia, enteral feeding disorders, and perinatal
infections. Late preterm infants required antibiotic and infusion therapy, as well as extended monitoring of vital functions. Their length
of stay in neonatal departments of the perinatal center was almost three times longer than that of full-term twins conceived through
assisted reproductive technologies.

Conclusions. The findings highlight the need to improve medical care approaches for late preterm infants from multiple pregnancies
following assisted reproductive technologies, as these infantst, despite their gestational age, remain in the group of increased perinatal risk.

Keywords: Multiple Pregnancy; Assisted Reproductive Technologies; Late Preterm Infants; Perinatal Factors; Preterm Birth.
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PREDICTING NEURO-MENTAL DEVELOPMENT
DELAY IN INFANTS WITH HYPOXIC-ISCHEMIC
ENCEPHALOPATHY BORN FROM MOTHERS
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S. Tsvirenko', H. Soloviova'
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Summary.

Among neonates, 2 per 1,000 experience hypoxia/ischemia at birth, resulting in hypoxic-ischemic encephalopathy (HIE)
and subsequent neurodevelopmental disorders, which impose a lifelong burden on families and society. Infants with stage 3
HIE exhibit a high incidence of convulsive syndrome and severe neurodevelopmental delay. Even in the absence of profound
impairments, affected children may present with motor, cognitive, or behavioral abnormalities.

The aim of our study was to analyze and identify maternal and neonatal risk factors associated with psychomotor
developmental delay.

Materials and methods of the study. The study enrolled 45 infants born to mothers with metabolic syndrome who were
diagnosed with moderate or severe HIE in the early neonatal period; among them, 30 were preterm and 15 were full-term.
Follow-up of infants continued until 9 months of age; continued observation was possible in 27 (17 preterm, 10 full-term) of
the 45 infants diagnosed with moderate or severe HIE. Statistical analysis was performed using standard descriptive methods
and simple and multiple logistic regression, including Poisson regression. The predictive value of maternal history, metabolic
parameters, and other variables was evaluated using receiver operating characteristic (ROC) curve analysis with calculation
of the area under the curve (AUC) in STATA 14.0.

According to the decision of the Bioethics Commission of Poltava State Medical University No. 217 dated 12.06.2023, the
study adhered to ethical standards for the humane treatment of patients, as defined by the Tokyo Declaration of the World Medical
Association, the Helsinki Declaration, the Universal Declaration of Human Rights, the Council of Europe Convention on Human
Rights and Biomedicine, current Ukrainian legislation, orders of the Ministry of Health, and the Code of Ethics for Physicians
of Ukraine. Informed consent was obtained from all parents.

The study was conducted as part of the scientific research project of the Department of Pediatrics No. 1 with Neonatology,
Poltava State Medical University, No. 0120U102856. «Development of clinical and laboratory criteria and methods for
predicting and preventing metabolic disorders in young children.»

Research results. Most infants included in the study were diagnosed with moderate asphyxia at birth. The Apgar scores at 1 and
5 minutes were 5.83 + 0.23 and 6.7 + 0.14 points, respectively, in preterm infants, and 5.8 + 0.52 and 7.2 + 0.34 points in full-term
infants. Mechanical ventilation was required immediately after birth in 16.7% of preterm infants with HIE and 46.7% of full-term
infants; the duration of mechanical ventilation was 4.26 + 0.7 days in preterm infants and 5.47 + 1.26 days in full-term infants. The
most common neurological conditions at 9 months of age were hypoxic-ischemic CNS injury and psychomotor delay. The frequency
of hypoxic-ischemic CNS injury was 88.2% in preterm infants and 60% among full-term infants. The incidence of psychomotor delay
was 20.0% in preterm infants and 17.6% in full-term infants. Multivariate logistic regression analysis, adjusted for gestational age
at birth, was used to develop predictive models for psychomotor delay. The Apgar score and duration of mechanical ventilation were
identified as the strongest prognostic factors. . The predictive model including the duration of mechanical ventilation demonstrated
a reliable predictive coefficient (f = 0.31; 95% CI, 0.11-0.50) with an area under the ROC curve of 0.9180.

Conclusion. Approximately 20% of infants with HIE, both preterm and full-term, exhibited delayed neurodevelopment at
9 months of age. Multivariate logistic analysis identified low Apgar scores and prolonged mechanical ventilation as the most
significant prognostic factors, with the predictive model incorporating ventilation duration demonstrating the highest predictive
accuracy. These findings highlight the need to optimize medical monitoring and follow-up of infants with HIE born to mothers
with metabolic syndrome.

Key words: Newborns; Hypoxic-Ischemic Encephalopathy; Neuromental Development Delay; Duration of Mechanical Ventilation.

Relevanc

Despite advances in perinatal care, asphyxia remains
a significant challenge in neonatology and pediatrics. Every
two out of 1,000 infants experience hypoxia/ischemia at
birth, resulting in hypoxic-ischemic encephalopathy (HIE)
and subsequent neuropsychiatric disorders, which impose
a lifelong burden on parents and society [1].

Infants with stage 3 hypoxic-ischemic encephalopathy
(HIE) demonstrate a high incidence of convulsive syndrome
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and severe neurodevelopmental delay. The prognosis of
severe asphyxia is further influenced by the involvement
of other organs and systems. The timing of spontaneous
breathing, as assessed by the Apgar score, represents an
additional predictor of adverse outcomes. Mortality among
neonates with an Apgar score of 0-3 at 10 minutes is 20%,
with 5% subsequently developing cerebral palsy. When the
assessment is extended to 20 minutes, mortality increases to
60%, and the incidence of cerebral palsy rises to 55% [2].
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In preterm infants, HIE predominantly results in
periventricular leukomalacia, whereas in full-term infants,
cerebral edema and cortical necrosis involving the basal
ganglia are more common. Both conditions may result
in cortical atrophy, intellectual disability, and spastic
quadriplegia or diplegia [3]. The involvement of nitric
oxide (NO) and related metabolites in HIE pathogenesis
remains under investigation, as these compounds may
function as vasoactive regulators, modulate vascular
tone, influence blood-brain barrier permeability, drive
neuroinflammation, and trigger apoptotic pathways [4, 5].

Even in the absence of severe neurological deficits,
affected children may present with motor, cognitive, or
behavioral abnormalities. A recent systematic review
reported that a substantial proportion of such children
remain at risk for general and domain-specific cognitive
impairments, even after therapeutic hypothermia (THT) [6].

Despite the neuroprotective effects of THT, children
with a history of HIE who are not subsequently diagnosed
with cerebral palsy demonstrate reduced behavioral,
cognitive, and motor performance at 6-8 years of age
compared with peers, with approximately one-third
requiring additional educational support [7].

Mechanical ventilation is an independent risk factor
for neurodevelopmental delay in preterm infants. Shorter
ventilation duration and noninvasive strategies may reduce
the risk of neurodevelopmental impairment [8]. The
morphological and functional immaturity of preterm brain
increases vulnerability to deleterious factors, including
hypoxia, asphyxia, placental dysfunction, and intensive
pharmacological therapy, which can impair postnatal
nervous system development.

Conversely, modern perinatal technologies and
neurodevelopmental care strategies promote effective
stimulation of central nervous system maturation through
controlled sensory input [9].

Identifying clinically relevant prognostic indicators
of neurodevelopmental delay is critical, as understanding
long-term outcomes and their progression improves
predictive accuracy and informs preventive and therapeutic
interventions

The aim of our study was to analyze and determine
maternal and neonatal risk factors associated with
psychomotor developmental delay.

Materials and methods of the study

The study enrolled 45 infants born to mothers with
metabolic syndrome and diagnosed with moderate or
severe hypoxic-ischemic encephalopathy (HIE) during
the early neonatal period, including 30 preterm and
15 full-term infants. All neonates received care in the
neonatal intensive care unit (NICU) of the Perinatal
Center. HIE diagnosis was established according to the
Sarnat scale. Diagnostic procedures followed the Order of
the Ministry of Health of Ukraine dated 28.03.2014, No.
225, «On approval and implementation of medical and
technological documents for the standardization of medical
care for initial, resuscitation, and post-resuscitation care for
newborns in Ukraine.»

The primary diagnostic criteria for inclusion in
the HIE group were: evidence of moderate or severe
perinatal asphyxia (Apgar score <7 at 1 and 5 minutes
and/or umbilical artery blood acidosis); neurological
manifestations within the first hours of life persisting for
more than 24 hours, including alterations in consciousness
(hyperactivity, generalized depression, or comatose
state), abnormal muscle tone (hypertonia or hypotonia),
diminished or absent primitive reflexes (e.g., sucking and
grasping), seizure activity, and indicators of brainstem
involvement (abnormal respiration, impaired pupillary
light reflex, and other brainstem reflex abnormalities).

Inclusion criteria for newborns comprised maternal
diagnosis of metabolic syndrome, presence of clinical
signs and laboratory-confirmed HIE according to
regulatory healthcare documents, neonatal stay in the
post-intensive care unit of the Poltava Regional Clinical
Hospital named after M. V. Sklifosovsky, and complete
medical documentation on demographic, anamnestic,
and clinical characteristics. Exclusion criteria comprised
one or more of the following: pronounced dysfunction
of vital organs (heart, liver, kidneys) during the perinatal
period, hematological diseases or congenital anomalies,
convulsive syndrome associated with metabolic disorders
(hypocalcemia or hypoglycemia), birth trauma, intrauterine
infection, hereditary metabolic disorders or other congenital
diseases, and therapy involving controlled hypothermia.

Observation of newborns with HIE continued until
9 months of age. The study was continued in 27 of the
45 infants initially diagnosed with moderate or severe HIE
in the early neonatal period. Within this cohort, 17 infants
were premature and 10 were full-term.

Statistical analysis was performed using standard
descriptive statistics and simple and multiple logistic
regression, including Poisson regression. The predictive
value of anamnestic, metabolic, and other parameters was
evaluated using receiver operating characteristic (ROC)
curves, with the area under the curve (AUC) calculated
using STATA 14.0 software package.

Ethical approval for the study was granted by the
Bioethics Commission of Poltava State Medical University
(Decision No. 217, 12 June 2023). The study complied with
ethical standards for the humane treatment of patients as
defined by the Tokyo Declaration of the World Medical
Association, the Helsinki Declaration, the Universal
Declaration of Human Rights, the Council of Europe
Convention on Human Rights and Biomedicine, current
Ukrainian legislation, relevant Ministry of Health orders,
and the Code of Ethics of a Doctor of Ukraine. Written
informed consent was obtained from all parents.

The study was conducted as part of the scientific
research project of the Department of Pediatrics No. 1
with Neonatology at Poltava State Medical University
(No. 0120U102856), entitled «Development of clinical
and laboratory criteria and methods for predicting and
preventing metabolic disorders in young children.»

Research results
Analysis of maternal risk factors revealed that
pregnancy in mothers of infants with HIE was most
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frequently complicated by preeclampsia (40% in mothers of
both preterm and full-term infants). Anemia was diagnosed
in 36.7% of mothers of preterm infants with HIE and in
13.3% of mothers of full-term infants with HIE. Among
delivery complications, the most common were weak labor
activity (3.3% in mothers of preterm infants with HIE and
26.7% in mothers of full-term infants), placental abruption
(16.7% and 13.3%, respectively), the need for amniotomy
(6.7% and 13.3%), and cesarean section (73.3% and 40%).
Hypoxic episodes during labor could have necessitated
urgent cesarean delivery. The association between cesarean
section and the development of HIE is supported by other
studies [10]. Furthermore, preeclampsia in pregnant

women with overweight or obesity is a recognized risk
factor for preterm birth and increased likelihood of neonatal
asphyxia [11]. Most infants in the study were diagnosed
with moderate asphyxia at birth. The Apgar scores at 1
and 5 minutes were 5.83 £ 0.23 and 6.7 + 0.14 points
14 in preterm infants, and 5.8 + 0.52 and 7.2 + 0.34 points
in full-term infants, respectively. Mechanical ventilation
was required immediately after birth in 16.7% of preterm
infants with HIE and 46.7% of full-term infants. The
duration of mechanical ventilation was 4.26 + 0.7 days in
preterm infants and 5.47 + 1.26 days in full-term infants.
Neurosonographic data at birth were analyzed to assess the
severity of nervous system changes (Table 1).

Table 1
Frequency of neurosonographic changes among infants with HIE at birth, n (%)
Indicators Infants with HIE
Preterm (n=30) Term (n=15) P
Periventricular edema 6 (20.0) 8 (53.33) 0.067
Subependyma cysts 9 (30.0) 3 (20.0) 0.510
Ventriculodilatation 3 (10) 1(6.67) 0.593
Hydrocephalic syndrome 4 (13.3) 2(13.3) 0.429
IVH I-11 6 (20.0) 2(13.3) 0.458

Periventricular edema was more frequent in full- term
infants with HIE than in preterm infants with HIE. No
significant differences were observed in the frequency of
other conditions between full-term and preterm infants
(Table 1) (Table 1).

Analysis of anthropometric parameters revealed
a significant difference in birth weight: the median
percentile in preterm infants was 94.5%o (interquartile
range: 68-100), significantly higher than in term infants
(61%o; 37-80; p < 0.001). The mean weight/length ratio at
birth did not differ significantly between groups.

At 6 months of age, the interquartile range of the weight/
length ratio percentile in preterm infants was broader than

in term infants, reflecting greater variability, including both
elevated and reduced values. No significant differences in
body weight percentiles were observed between groups. The
weight/length ratio may therefore serve as a more precise
indicator of physical development in infants with HIE.

Analysis of neurological disorders at 9 months showed
that the most frequent conditions were hypoxic-ischemic
CNS injury and neurodevelopmental delay. Hypoxic-
ischemic CNS injury was observed in 88.2% of preterm
infants and 60% of term infants. Neurodevelopmental
delay occurred in 20.0% of preterm infants and 17.6% of
term infants, with no statistically significant differences
between groups (Table 2).

Table 2
Frequency of diagnosed neurological disorders among children with GIE at the age of 9 months, n (%)
Indicators Children with HIE after birth
Preterm (n=17) Term (n=10) P
Hypoxic-ischemic CNS injury 15 (88.24) 6 (60.0) 0.112
Neuromental development delay 3 (17.65) 2 (20.0) 0.628
Epilepsy 0 1(10.0) 0.393

The data were analyzed considering two aspects. First, the
diagnosis of hypoxic-ischemic central nervous system injury
may be influenced by a history of moderate or severe hypoxic-
ischemic encephalopathy (HIE) in the early neonatal period,
since no clearly defined objective markers of this condition
currently exist. Second, approximately 20% of children
with a history of HIE in the early neonatal period exhibited
psychomotor developmental delay at 9 months of age. One

full-term infant was diagnosed with epilepsy. Supervision
of these children was performed in accordance with current
industry standards, which, however, do not provide specific
recommendations for the management of infants with HIE
in the early neonatal period. Neurosonographic evaluation at
9 months identified ventriculodilation in two preterm infants
and one full-term infant, and hydrocephalic syndrome in one
full-term infant (Table 3).

Table 3

Frequency of development of morphological neurological changes among children who had HIE at birth
at 9 months of age, n(%)

Indicators Preterm (n=17) Term (n=10) p
Ventriculodilation 2 (11.76) 1(10.0) 0.697
Hydrocephalus 0 1(10.0) 0.393
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Among the examined children, up to 20% of both full-
term and preterm infants at 9 months of age exhibited
neuropsychiatric developmental delay, emphasizing the
need to enhance monitoring of infants with HIE born to
mothers with metabolic syndrome.

Potential predictors of neuropsychiatric developmental
delay at 9 months were assessed using multivariate logistic
regression, adjusting for gestational age at birth, which

enabled the development of predictive models for estimating
the risk of this outcome. The analysis demonstrated that
the Apgar score and the duration of mechanical ventilation
had the highest prognostic significance. All children with
developmental delay had undergone mechanical ventilation
and presented with periventricular leukomalacia, hypertension,
and muscular dystonia syndrome; therefore, these indicators
were excluded from the predictive models (Table 4)

Table 4

Predictive models of neuro-mental development delay in infants at 9 months of age

Indicators OR (95% CI) B (95% CI) p |Areaunder ROC-curve
I model
Apgar score on 5" min 0.81 (0.30-2.18) -0.21 (-1.19-0.78) | 0.683
Mechanical ventilation_duration 1.31 (1.01-1.69) 0.27 (0.01-0.53) | 0.039

_cons 0.06 (0.00001-2220.9) [ -2.68 (-10.76-5.39) | 0.515 0.9170
Il model

Mechanical lung ventilation_duration 1.35 (1.11-1.65) 0.31 (0.11-0.50) [ 0.002

_cons 0.01 (0.002-0.069) |-4.35 (-6.02-(—2.66) | 0.000 0.9180

Analysis of predictive factors for psychomotor
developmental delay indicated that only the duration of
mechanical ventilation demonstrated a reliable predictive
coefficient (B = 0.31; 95% CI, 0.11-0.50), with an area
under the ROC curve of 0.9180. Mechanical ventilation
in neonates significantly affects the functioning of vital
systems, including the cardiovascular, respiratory, and
central nervous systems during the first days of life [12].
A complex interaction between supportive therapy and
the still-immature organs and systems may disrupt
normal neurodevelopment, representing a significant
risk factor for adverse neurological outcomes [13].
Moderate sensory and motor impairments, as well as
pronounced hearing deficits, have been reported as

References:

potential consequences of various mechanical ventilation
modalities [14, 15].

Conclusion

Approximately 20% of the examined children with HIE,
both full-term and preterm, at 9 months of age exhibited
delayed neuropsychiatric development. . Multivariate logistic
analysis confirmed that a low Apgar score and the duration
of mechanical ventilation have the greatest prognostic
significance, with the predictive model incorporating
mechanical ventilation duration demonstrating the highest
predictive accuracy. These findings underscore the necessity of
enhancing medical supervision for children who experienced
HIE and were born to mothers with metabolic syndrome.
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MIPOTIHO3YBAHHSA 3ATPUMKU HEPBOBO-IICUXIYHOT'O PO3BUTKY Y HEMOBJIAT
3 TIMNOKCUYHO-IINEMIYHOIO EHHE®AJIOMATIEC1O, IKI HAPOJAUJIUNCS BIJ MATEPIB
3 METABOJIIYHUM CUHAPOMOM

A. B. lasuoenxo', B. I. Iloxunvko', 0. M. Kosanvosd®, IO. I. Uepnascvka', C. M. L[gipenxo', I O. Conosiiosa’

TlonTaBchbKuii Jep:kaBHU MeMuHMIi yHiBepcuTeT!
(m. ITonTaBa, Ykpaina)
JenmapramMeHT cTparerii yHiBepcaJIbHOro OXOIUIEHHsI HaceJeHHs MequayHuMHU nocayramu HC3Y?
(m. KniB, Ykpaina)

Pesiome.

Koxxwi qBoe HemoBisitT 3 1000 migmarotbes Aii rinokcii/inemii mpy HapomKeHHi, 10 MPU3BOIUTH 10 PO3BUTKY TiTOKCHYHO-IIIEMiYHOT
enuedanonarii (I'lE) Ta mopyIiieHb HEPBOBO-IICHXIYHOTO PO3BUTKY, 1110, Y CBOIO YEpPry, JSITA€ TArapeM Ha BCE XKUTTA Uil OaThKiB
i cycninberBa. Y nitei, siki nepenecnu 3 craziro ['IE, crocrepiraloTbCst BUCOKa 4acTOTa CYAOMHOTO CHHIPOMY i BUpaXKeHa 3aTpUMKa
HEPBOBO-IICUXIYHOTO PO3BUTKY. OKpeMi J0CIiPKEHHS JEMOHCTPYIOTb, 1[0 HABITh 32 BiACYTHOCTI TSDKKHX IOPYILICHb AITH MOXYTh MAaTH
MOTOPHI, KOTHITHBHI 200 MOBEIHKOBI BiIXHJICHHS.

MeTo10 HAIIOTO AOCIIHKEHHs Oy/u aHaji3 Ta BU3Ha4YeHHs (PaKTOPiB PU3HKY 3aTPUMKHU IICHXOMOTOPHOTO PO3BUTKY IIISIXOM iJCH-
TUdIKaLil MATEPUHCHKUX 1 AUTIIUX YHHHHUKIB.

Marepiam Ta MeTOIH JOCTIKeHHsI. Y TOCIIKEHHS OYII0 BKIIOUSHO 45 HEMOBIIAT, SIKi HAPOIMINCH Bill MaTepiB 3 METa0OIIYHUM
CHUHJIPOMOM, 1 Y SIKUX Y PaHHbOMY HEOHATaJbHOMY Mepiozi AiarHoctoBaHo nmoMmipHy ado Tsoxky ['IE, i3 Hux 30 aiteit Oynu nepeadacHo
HapoKeHUMH, a 15 aiteit — nonomenumu. CriocTepexeHHs 3a AiThMH, ki nepenecnu ['IE, mpogomkysanocs 10 9 MicsLiB IXHbOro
xUTTs. JIoCiKeHHs TPOAoBKeHO Y 27 3 45 HEMOBIIAT, Y SIKMX Y PAHHBOMY HEOHATAILHOMY MEPio/ii 1IarHOCTOBAHO HOMIPHY ab0 TSHKKY
I'E. ¥ it rpymi giteid 17 HeMoBsT Oyl nepeayacHo HapOKEeHUMH, a 10 HEMOBIIST — JOHOLICHUMH.

CrarucTnyuHy 00pOOKy OTPMMaHHX JaHUX 3iFICHIOBAJIH 33 JOHOMOIOI0 CTaHAAPTHUX METOJIIB OIIMCOBOI CTATUCTUKH, IPOCTOTO Ta MHO-
YKHHHOT'O JIOTICTUYHOTO perpeciiHoro aHaisy, B ToMy uuci 3a [lyaconom. [IporHocTiHy [iHHICT aHAMHECTHYHUX, META0OJTIYHUX Ta IHIINX
TMOKA3HMKIB OLIHIOBAIIH 32 Jornomororo ROC-KprBoi, BU3HAYAIOUH IUTOLLLY ITijl HEFO 3a IOMIOMOTOI0 TTaKeTy npukiagaux nporpam STATA 14.0.

BignosiaHo 1o pimenHs komicii 3 6ioetuku [loaraBcekoro aepskaBHOro MeanvHoro yHiepcurery Ne 217 Bix 12.06.2023, ma-
Tepiaid HayKOBOTO JOCIIIKEHHS BiINOBIAIOTh €THYHUM BUMOTaM I'yMaHHOT'O MOBOJDKEHHS 3 MallieHTaMHU, BU3Ha4eHUM TOKiIHCHKOIO
Jeknapauieo BeecBiTHbOT MequuHoi acouianii, [e1bCiIHKCBKUME MIXXKHAPOIHUMH PEKOMEHIALIsMH, 3arajbHOI0 JeKIapali€cio npas
noavan, KonseHuiero Pagu €Bpornu mpo npasa JTIIOniHU Ta 0i0MEIMIHMHY, a TAKO)K YHHHUM 3aKOHOJaBCTBOM YKpainu, Hakazamu MO3
i monoxxenusamu Konekcy eruku ntikapst Ykpainu. Yci 6aTbku Janu 3roy Ha 00CTEKESHHS.

JocmikeHHsT BUKOHAHO B paMKaxX HayKoOBO-I0CIiIHOT pobotu kadenpu nexiarpii Ne 1 i3 Heonaromnoriero [TonraBcbkoro aepixas-
Horo meanuHoro yHiBepcutery Ne 0120U102856 «Po3pobutH KiiHiK0-1a00paTOpHi KpUTEPii, METOIH IPOrHO3yBaHH Ta 3ao0iraHs
MeTaboIYHUX TOPYIIEHD Y IiTeil pAHHBOTO BIKY».

PesynbraTn 1ocaixxKeHHs. Y OUTBIIOCTI HEMOBJIAT, L0 OYJIH BKIIFOUEHI Y TOCTi/KEHHs, Oys1a iarHOCTOBaHa OMipHa acikcist mpu
HapOJDKEHHI, OIliHKa 110 Arrap Ha 1 i 5 XBUIIHHI y IepeI4acHo HapoIKeHHX JiTei cranoBmia 5,83+0,23 ta 6,7+0,14 GaiiB BiANOBiAHO,
y JOHOIIeHUX Aitel — 5,8+0,52 ta 7,2+0,34 6anis. 16,7% nepenuacHo Hapomkenux aireit 3 I'TE Ta 46,7% noHowenux aireit norpeGysanm
[IIBJI oxpa3y miciist Hapomkennsi, TpuBaiticts [IIBJI cranoBmia 4,26+0,7 1i6 y nepeadacHo Hapomkenunx aitei 3 I'lE ta 5,47+1,26 ni6
y JIoHOILIeHHX aiTeil. HafnommpeHimmmMy HeBpOIOT1YHUMH CTaHAMU Y 9-MIiCSYHOMY Billi BUSBUITHCS TIITOKCHYHO-IIIEMIYHE YPaXKSHHS
nenrpanpHoi HepoBoi cuctemu (I'TY ITHC) ta 3aTpumka ncuxomotopHoro po3Butky. Yacrora BusenenHs I'TY ITHC cknana 88,2%
cepell nepeyacHo HapoLKeHUX aiTeit Ta 60% — cepen noHomeHUX. [Toka3HUKK 3aTPUMKH IICMXOMOTOPHOTO PO3BUTKY OYJIH TaKoX
nonibHuMu y 1BoX rpynax: 17,6% y nonomenux i 20,0% — y nepeadacHo HapokeHux. IIpoBeneHo 6araropakTropHuil JIOTiCTHYHUN
perpeciiinuii anais, 3 ypaxyBaHHSIM reCTal[iiHOrO BiKy JUTHHH Ha MOMEHT HapOKEHHSI, 1110 I03BOJIMIIO CTBOPUTH IIPOTHOCTHYHI MOZEINI
JULSI OLIIHKHM HMOBIPHOCTI 3aTPUMKH [ICUXO-MOTOPHOT'O PO3BUTKY. 3’5ICYBaJIOCh, 1110 HAHOUIBIITY IIPOrHOCTHYHY 3HAYYIIICTh MAIOTh OL[IHKA
3a mkano Anrap ta tpuBaiicts LIIBJL. IIpornoctuuHa Mozaens, 1o BkiIrodae TpuBanicts [IIBJI mae 1ocToBipHHI TPOrHOCTHYHUI
xoeiuient (B 0,31 (95% Al 0,11-0,50), moma nix ROC cranosuts 0,9180.

BucnoBok. biizbko 20% o6cresxennx aiteit 3 I'IE, sk JOHOIIEHHX, TaK i HepPeYacCHO HAPOKEHHX, Y Billi 9 MicsALIB IeMOHCTPYIOTH
O03HAKH 3aTPUMKH HEPBOBO-IICHXIYHOTO PO3BUTKY. [Ipy npoBeeHHI MHOXXMHHOTO JIOTICTUYHOTO aHali3y OysI0 JOBEICHO, 110 HaWOib-
1y IPOrHOCTHYHY 3Ha4yIIiCTh MAlOTh HU3bKa OIiHKA 3a IIKaj10t0 Anrap Ta Tpusaiicts LIIBJI, a nporHocTuyHa MoOJEIIb, 10 BKIOYAE
came TpuBaiicts [1IBJI, mae Haiikpalui npeanKTHBHI BractuBocTi. Lle miakpecitoe HeoOXiMHICTh BIOCKOHATICHHSI CUCTEMU MEJUYHOTO
HasIoy 3a AiThbMH, siki nepenecnu ['1E Ta Hapoaunucs Bix MaTepiB i3 MeTaOOIIYHUM CHHAPOMOM.

Kimr040Bi ¢J10Ba: noBonapomkeHi; rinokcHuHo-ineMiuna eHnedatonaris; 3aTpiMKa HepBOBO-TICHXIYHOTO PO3BUTKY; TpuBaticTs LIIBJI.
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KATAMHECTUYHE CIIOCTEPEXXEHH S
MEPEJTYACHO HAPOKEHUX JUTEH I3
TIIOKCUYHO-IIIEMIYHUM VPAXKEHHSIM

H. I Toxapuyx, B. O. Bnacenxo T'OJIOBHOT'O MO3KY: KJITHIYHI PE3YJIBTATHU

BiHHHIBKHI HaliOHATBHUI MEIWYHUN YHIBEPCUTET
im. M. L. [Tuporosa
(M. Binnnmst, Ykpaina)

Pezrome.

Ilepeouacno napoosiceni oimu cmanosisAms 0coONUBO BPA3NIUEY KAME2oPiio NAYICHMI8 U000 PO3GUMKY HeCHPUIMIUBUX
Hetpocneyugivnux Hacaiokis. Iinokcuuno-iwmemiune ypasicenns (I'1Y) 201061020 MO3KY 6 HeOHAMAIbHOMY NEPiOOi 3HAUHO
niosuUWYE PU3UK HOPMYBANHSA KOSHIMUGHO20 Oehiyumy, nopyuleHb MOMOPHO20 PO3GUMKY, OUMAY020 YepedpaIbHo20 Napanivy,
HEeUPOCEHCOPHUX MA NOBEOTHKOBUX p0o31adie. OOHUM i3 HAUOINbW THHOPMAMUBHUX NePiodi6 Ol OYIHKU NCUXOMOMOPHO20
PO3BUMKY 88aAXMCAEMbCA GIK 12 Micayie, KOIU 3a6eputyemvpCs aKMUueHa Mi€ninizayis ma Gopmyomscsi OCHO8U KOSHIMUBHOT
Qynryii. V 363Ky 3 yum 3p0cmae akmyanibHicnms 6UKOPUCIAHHS CIAHOAPIU308AHUX OIASHOCTIUYHUX WKAT, 30KPeMa WKATU
Ipighpime, ons oyinku pozeumky dimeu, siki nepenecau I'TY.

Mema oocniorncenns. [lposecmu ananiz 6i00aieHUX HEEPOLOSIUHUX HACTIOKIE SINOKCUUHO-IUUEMIYHO20 YDANICEHHS 20108HO20
MO3KY Y NepedvacHo HapoOxceHux dimell y ckope2osanomy 6iyi 12 micsayis.

Mamepianu i memoou docnioxncenns. [[o docniodncents 6y10 6koueHo 60 nepeduacho HapoodceHux dimell i3 mepmiHoM
cecmayii <34 mudicnis. Y ckopuzosanomy 6iyi 12-micayie npogoounocs KOMnieKCHe KAIHIuHe, He8pPONo2iuHe ma IHCMpyMeHmavHe
obcmedicenns, y momy yucii oyinka 3a wikanoro I pigpgpime. Cmamucmuynuti ananiz npogeoeHo i3 GUKOPUCTIAHHAM NPOSPAMHO2O
sabezneuennss Microsoft Excel ona Windows 2011 ma JASP 0.19.3 memooamu sapiayitinoi cmamucmuku i0nosioHo 00 CYyYaACHUX
Memo0onociuHUX NioxXo0ia.

Pezynomamu 0ocnioxcennn. Kamamnecmuune cnocmepediceHusa 00380auno oocmexcumu 47 (78,33%) oimeil y 6iyi
12 micayis. ¥V 63,8% yuacnukie eusasieno 3ampumKy ncUxoMoOmopHo20 po3sumky. Jimu, saxi nepenecau maxcke 1'1Y, manu
docmosipHo nudcyi oanu 3a wxanow Ipigpgime (81,4+£40,9) nopisuano iz oimemu 3 neekum I'1Y (125,7£22,7, p<0,001).
YV oimeil, siki nepenecau msicke I'lY, cnocmepieanucs Sk 3HAYHO HUNCHT NOKAZHUKU Y chepax coyianbHoi adanmayii, Mosu, 30py,
2pu, MOMOPUKY, MAK i 8UWA YACMOMA PYXOBUX NOPYUIEHb, PO3NA0I8 CHAMO-KIHEMUYHO020 PO3GUMKY Ma OPMAalbMON02i4HOT
namonozii. Cmpykmypni sminu na HCI" ma MPT, maxki sax éeHmpuxyiomezanis, 2nio3 ma 3HudceHus 06’emy 6inoi pewosunu
maxkooic wacmiwe peecmpysanuce y oimei i3 I'TY masickozo cnynens.

Bucnoexu. Hassnicmu I'TY 201061020 MO3KY HOMIPHO20 Ma MAAICKO20 CHIYNEHS OOCMOBIPHO ACOYIIOEMbCA I3 NIOUIeHUM
PUBUKOM 3AMPUMKU NCUXOMOMOPHO20 PO3BUMKY Y NepeduacHo HapooxceHux oimet y 6iyi 12 micayis. Pekomendosano
6NPOBAVIICEHHS CUCTNEMHOT OYIHKU NCUXOMOMOPHO20 po38umKy dimell, ski nepenecau I'TY msaockoeo cmynens, 3a wkaiow
Ipichpimc y noeonanni 3 ananizom KiiHiko-aGHAMHECMUYHUX MA HEUPOBI3Yani3ayiiHux OaHux, wo 003601UMb ONMUMIZYEaAmu
PAHHIO OIAZHOCMUKY, CHOCIEPENCeHHs ma peabilimayiio ocio epynu pusuxy.

Knrwuoegi cnoea: nepeouacio napoodsiceni dimu; 0imu pannbo20 6iKy,; 2inOKCUUHO-iueMiune Ypadicents 20106H020 MO3KY;

3aMPUMKa NCUXOMMOPHO20 po36umKy, wikana I pighpime; 6iodaneni Hacrioku, Kamamues.

Bctyn

[epenyacHi monory € MPOBITHOIO NPUYNHOIO PO3BH-
TKY HECHPHUSATINBUX HelpocnennpidHuX HACTiJIKIB y Hi-
teit [10,12]. Jo 60% mepemuacHO HAPOHKSHUX HIiTEH i3
Jy’K€ HU3BKOIO Ta eKCTPEMaJIbHOIO Macolo TiJla pH Ha-
POKEHHI MalOTh pO3JIaiu KOTHITUBHOI cepr B ANTHH-
CTBI Ta mimmiTkoBoMy Bimi [ 1]. [lepenuacHe HapomkeHHS,
CIpUYHMHEHE HU3KOI0 aHTEHATAIbHUX (aKTOPIB PU3HKY,
CYIPOBOKY€EThCSI MOP(HO-(DYHKIIIOHATHHOIO HE3PLIOCTIO
LEHTPAJIbHOT HEPBOBOI CHCTEMH, a TAKOX ITi/[BUIIEHOIO
BPA3IHBICTIO CTPYKTYP TOJIOBHOTO MO3KY /10 T1ITOKCHYHO-
IIIeMiYHOTOTO Ta iH(EKIiHHO-3aMaTBHOTO YIIKOKCHHS.
VY takux niteil BUHUKa€e OTpeda B TPUBAIOMY BUXOIXKY-
BaHHI Ta iHBa3MBHOMY JiKyBaHHi. KoMruiekc mux Qax-
TOpPiB BU3HAYA€ CIEKTP BiAJAIICHNX Helpocnenudiaanx
HACJI/JIKiB, IO TPOSBISIOTHCSA BXKE Ha IMEPIIOMY poIi
KUTTA [2, 3, 6]. CydacHi JOCTiIKEHHS MIATBEPIKYIOTh,
10 BiK 12 MICSIIIB € KITFOYOBUM JUISI OIIHKH TICHXOMOTOP-
HOTO po3BHUTKY. CaMe y ITbOMY Billi 3aBEpIIy€ETHCS IHTCH-
CHBHA Mi€JiHi3alis, GopMy€eThCs IPOBIAHUKOBA CHCTEMA
CITyXY, 30py Ta OCHOB KOMYHIKaIlii, 3’ SIBIISIOTHCS O3HAKH
CaMOCTIHHOT X0/1b0H, a TAKOXK 3aKJIaIAal0THCS TIEPEAYMOBH
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KOTHITHBHOI'O PO3BUTKY. TakKUM YMHOM, JOCTIKCHHS Ha
LBOMY €Tarli JO3BOJISIE BU3HAYUTH BiJICTABAHHS Y PO3BH-
TKy Ta BUSIBUTH AiTel i3 rpyn BUCOKOTO PHU3UKY LIOZO0
(hopMyBaHHS iHBATIIH3YIOU] ATOIOTIT, 30KpeMa TUTSTIOTO
uepedpanpHOTO Mapanivy (JLII) Ta HelipoceHCOPHUX TTO0-
pyuiess [5,8]. OkpiM TOro, IpOTATOM HEepImuX 12 MicAIiB
JKUTTS MOXKJIMBE 3aCTOCYBaHHA peadimiTaliifHol mporpaMu
PaHHBOTO BTPYYaHHs, 110 IEMOHCTPY€E BUCOKHUI II03UTHB-
HUH BIUIMB HA KOTHITHBHI QYHKII] y AiTeH, HAPOMKECHUX
nepeqgacHo [4,11]. Came ToMy, IPOTSATOM OCTaHHIX POKiB
0COOJIMBY yBary MpuALTIEHO BUBYCHHIO HeHpocennpiaHIX
OiomMapkepiB Ta MIarHOCTHYHHX IIKAJ OLIHKH IICHXOMOT-
PHOTO PO3BHTKY, SIKi JO3BOJSAIOTH MPOBOIUTH KUIBKICHY
OIIHKY (PYHKIIOHAIBHOTO CTaHy LEHTPaIbHOI HEPBOBOT
cucremu. Taxi mxkany, sk Griffiths Scale, Bayley Scales of
Infant Development (BSID III), /leaBepchKUii CKpUHIHT-
tect po3Butky (DDST), Wechsler Preschool and Primary
Scale of Intelligence (WPPSI), Leiter-3 (Mixxnaponna
mIKana IpoayKTUBHOCTI JlefiTepa) € mupoko momupe-
HUMH y CBITOBiM IIPaKTHIIi, OHAK HE MAIOTh aIallTOBAHOT
yKpaiHCBKOI Bepcii Ta Hapasi HEIOCTYIIHI AJs BUTBHOTO
BUKOPHCTAHHSL.
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kana pigditc € BUSHAHNM CTaHIAPTU30BAHUM iH-
CTPYMEHTOM ISl OLIIHKU IICHXOMOTOPHOT'O PO3BHUTKY [ii-
Tel BikoM Bij 1 micsus 1o 6 pokiB 11 micsmis [13,14].
3a maHUMH JIiTepaTypH, OKAa3HUK <85 OaiiB 3a MIKAJIOI0
Griffiths y Biti 12 MicsI1iB JOCTOBIPHO aCOIIOETHCS 13 i
BHIIICHUM PU3UKOM PO3BHTKY erriericii [7]. Kpim Toro, pe-
3yJIBTaTH, OTPHMaHI 32 LI€I0 IKAIO0, IEMOHCTPYIOTh KO-
pensiio i3 00’ eMoM 017101 pEYOBUHHM TOJIOBHOTO MO3KY Ta
piBHeM ii MiemiHizamii [9]. ¥ 3B’ 43Ky 3 II1M, 3aCTOCYBaHHS
mrkany Griffiths € sk KITIHIYHO TONITBHUM, TaK 1 HAYKOBO
OOTPYHTOBaHMM MiAXOIOM IO OLIHKH NCHXOMOTOPHOTO
PO3BUTKY Y M€peaYacHO HAPOIKEHHX JIITEH.

MeTa pocnigxeHHs. [IpoBectu aHai3 BiggaaeHux
HEBPOJIOTIYHUX HACIIIKIB TMTOKCHYHO-IIIIEMiTHOTO ypa-
YKEHHSI FOJIOBHOTO MO3KY Yy TI€peI4acHO HApOMKEHHX JIiTel
y CKOperoBaHoMmy Bimi 12 micsimiB.

Matepianu Ta meToau AOCNiAXKEHHSA

o nocniypxeHHs 3amydeHo 60 rnepeadacHo HapoKe-
HUX JiTeil, SKi micist HapomKeHHs nepeOyBain y Biai-
JICHH] IHTEHCHBHOI Teparlii HeJOHOIIEHNX Ta XBOPUX HO-
BoHapomkennx (BITHXH) 3 nogansmuM IrucaHCepHUM
CIIOCTEPEKEHHSIM y KaOiHeTi KaTaMHe3y KOMYHaJIbHOTO
HEKOMEPIIHHOTO TiApreMcTBa « BiHHUIIBPKA MiChKa KITi-
HiuHa nikapHs «Llentp marepi Ta quruamy (KHIT « BMKJT
«IMrta/l»). KputepisimMu BKIIOYEHHS y AOCIHIIKEHHS
Oynu: TepMiH rectamii MeHIne 34 TIXKHIB, Maca Tija Ipu
HapomkeHHi MeHIre 2500 1, 03HAKH alKI03y 3a Pe3yiib-
TaTaMH T'a30BOTO CKJIAAy KPOBI B MEpIIi 6 TOIUH KUTTH,
ypaXkeHHsI TOJIOBHOTO MO3KY, HiATBEpKEHE 32 JOIOMO-
roio HeipocoHorpadii. KpurepisMu BUKIIOUeHHS OyiIH:
HE BiAMOBIAHICTh KPUTEPISIM BKIIOUCHHS, TiATBEPHKCHA
HeHpoiHQeKis, 1iarHoCTOBaHa 3a pe3y/ibTaTaM1 aHalizy
nepedpOoCIiHaNbHOI PiTUHN, OTPUMAHOI IIITXOM JIOM-
0aspHOT MyHKIIT, BPOJPKEHI BaJil PO3BUTKY, MeTa0OIiIuHI
Ta TeHETHYHI 3aXBOPIOBAHHS, BiZICYTHICTh MUCHMOBOI iH-
(hopMoBaHOi 3roau OaThbKiB 400 3aKOHHHX MPEICTABHUKIB
JUTHUHH HA Y9acTh y AOCIiIKSHHI.

3aJrexHO BiJl BAXKKOCTI TIMOKCHYHO-IIIEMIYHOTO ypa-
sxenHs (I'TY) rooBHOro MO3Ky JTiTei Oyio po3aiieHo Ha 2
rpymu. o ocroBHOI rpynu (OI) yBiiinumm 45 mepeadacHo
HApPODKEHUX AiTeH, siki Mayin ['TY rojgoBHOro MO3Ky Jjer-
KOTO CTYIEHS, a caMe HaOPSK TOJIOBHOTO MO3KY Ta BHY-
TpimHBOIUTYHOUKOBI KpoBoBIINBH (BILK) I-1I crymens.
Jo rpynu nopiBusiaas (I'IT) ysim 15 nepexyacHo Ha-
POIKEHUX HEMOBIIAT, SIKi B HEOHATAIFHOMY TIepiofi Main
I'TY rosoBHOrO MO3KY ITOMIpHOTO Ta Ba)KKOTO CTYIIEHS,
a came BIIK II-1V crynens, nepuBeHTPUKYIISIpHA JIEUKO-
mayrstist (ITBJI), rinpouedanshuii Ta cynoMHuit CHHIPOMY.

[Ticns BUMMCKY 31 cTaIlioOHapy IiTH 000X TPy mepe-
OyBaJH miJ CHOCTEPEXCHHIM y KaOiHeTi karaMHe3y, 1e
MIPOBOJIMIINCS OTISIN y BU3HAUEHI BiKOBI mepioau: 6, 9
Ta 12 MicamiB ckopuroBaHoro Biky. OTisa AUTHHU TIPO-
BOJMBCS MYJIBTHUCIHUILTIHAPHOI KOMaH/IO0, 0 CKIIaLy
SIKOT BXOJJWJIH JIiKap-TieIiaTp, AUTSYUNA HEBPOJIOT, TUTSTINi
Xipypr-oprores, IUTSIUi 0PTaTBMOIIOT, TUTSIHHA KapIio-
sior. O1iHKa IICHXOMOTOPHOT'O PO3BUTKY HPOBOJMIIOCH 32
JIOTIOMOTO10 IKaH ' piddite Ta cTaHAapTHUM METOIOM.
[Ikana ['pidiTc po3paxoBana Ha IiTeH BikoM Bij 1 MicsIlst
70 6 pokiB 11 micsiB Ta MiCTUTB 5 CyOLIKaI: MOTOPHKA,

colliaJibHA a/IanTallis, CIIyX i MoBa, 31p 1 pyXH Ta 30aTHICTh
1o rpu. KokeH 13 narepHiB OLiHIOBABCs 32 OAJIbHOIO IIKa-
JI010, 3arajbHa cyma OajiB JO3BOJsIIa BCTAHOBHUTH Bill-
TOBIZIHICTh PO3BUTKY JMTHHU NMEBHOMY BIKOBOMY PiBHIO.
3aBIsKM OIMPOKOMY BIKOBOMY Jialta3oHy IIKain 3abe3me-
YyBaJIOCS IMHAMIYHE CIIOCTEPE)KEHHS 38 PO3BUTKOM JIH-
THHH BIPONOBXK dacy. OTprMaHi pe3ynbTaTi 00CTeKEHHS
OyiH 33J0KyMEHTOBaHI B iHIUBIAyaIbHIX KapTax, po3po-
ONeHUX CITEialbHO U JAHOTO JOCIIKeHHS. MeToau,
BHUKOPHUCTaHI B JOCTIKCHHI, HE 3aIIepeIyIOTh OCHOBHUM
010eTHYHNM HOpMaM Ta 3aTBEPAYKEHE KOMITETOM 010€TUKH
BiHHNIBKOTO HAIliOHAIBHOTO MEAWYHOTO YHIBEPCUTETY
imeni M. 1. [Tuporosa.

CraTucTUYHUI aHaJi3 MPOBEICHO 3 BUKOPUCTAHHIM
mporpamHoro 3ade3medenHs Microsoft Excel mms Windows
2011 ta JASP 0.19.3 mMeTogamu BapialiifHOi CTaTUCTUKU
BIJIMIOBITHO JIO0 CYYaCHUX METOMOJIOTIYHUX MigxomiB. s
3MIHHHX 13 HOPMaJIbHUM PO3IIOJLIOM PE3yNbTaTH OIHCY-
Balll y BHUIIIAJI cepeqHboro 3HadeHHs (M) Ta cranmapT-
Horo BinxuieHHs (SD), MOpiBHSHHS cepeHiX 3HAYCHb Mk
JIBOMa He3aJIe)KHUMH IPyNaMy MPOBO/MIIH 32 JOTIOMOTOI0
t-kpurepiro CThrofeHTa. Y BUIaIKaX HemapaMeTPHIHOTO
PO3MOIiTY 3MIHHHX JaHi ONMUCYBAIIM Y BUIVISAL MEliaH!
(Me) ta mixkkBapTuipHOTO Hiana3zony [Q1-Q3]. Ilopis-
HSTHHS MDK JIBOMa HE3aJISKHUMH IPyTaMH ITPOBOJIMIIH 3a
JIOTIOMOTO10 KpuTepito ManHa-YitHi. [l aHami3y 383Ky
MiX KaTeropialbHUMH 3MIHHUMH BUKOPHUCTOBYBAIH
¥2-xkpurepiit [lipcona. YV Bumasakax, Konu o4iKyBaHi 4ac-
TOTH B KOMipKax OyJii MeHIIe 5, OyB 3aCTOCOBaHMI TOUHHI
kpurepiit @imepa. s BusBieHHs GakTOpiB pU3UKY PO3-
BUTKY YCKJIaJIHEHb OyJI0 IPOBE/ICHO JIOTICTUYHY PErpecito
3 po3paxyHKoM BinHomeHHs maHcis (Odds Ratio, OR) Ta
95% noBipunx intepsainis (CI). PiBeHb craTucTHUHOI 3Ha-
gymocTi npuiManm 3a p<0,05.

Pe3ynbraTn gocnigkeHb Ta ix 06roBopeHHsA

KaramHecTnuHe criocTepexeHHs 3a IiThbMHU, BKITIOYE-
HUMH Yy JIOCIIIJKEHHS, J103BOJIUJIO BIJICTEXKHUTH Ta IPO-
aHajizyBaTu cTaH 300poB’s 47 (78,33%) niteit y Bimi
12 micsauis, cepen sikux 40 giteit Oynu BKIIOYEHI 10
OCHOBHOI TpynH, a 7 aiTe#l go rpymu nopiBHAHHSA. CTaH
3mopoB’s 13 miteit (21,67%) BCTaHOBUTH HE BIAIOCH,
ockinbku 7 (11,67%) miTeit BUOyaW 13 HOCHIAKCHHS
y 3B’s13Ky 3 mepei3noM abo BHI3IOM 3a KOPIOH 4epe3 Bili-
ChKOBI 1T B YKpaiHi, 3 HUX 5 aiTel, siKi Oy BKIFOYCHI
B OCHOBHY I'PyIly Ta 2 AUTHHH — B IPYIy IOPiBHAHHA Ta
6 nireit (10%) moMepiy NpOTIAroM IEPIIOTO POKY JKUTTSL.
Bci giTa i3 neTadpHUM HACTIKOM MPOTATOM IEPIIOTO
POKY JKHTTSI MaJIH TiIIOKCHYHO-IIIIEMiYHE YPaKEHHS TOJI0B-
HOT'O MO3KY Ba)KKOT'O CTYIIEHSI, Macy Tijla [IPU HApOKEHHI
1236,3 £ 452,1 r i Oynu BKIIFOYCHI y TPYITy MOPIiBHSHHS.

Orinka (Gi3UIHOTO PO3BUTKY OOCTEIKECHUX JIITECH BU-
SBHJIA, 10 JaHi IIOKa3HUKH Bi/IMTOBIIaIN CEPEAHbOCTATHC-
TUYHUM BIKOBHM IapaMeTpaM y IepeBaXKHO1 OLIBIIOCTI
(n=42, 89,4%) nepenyacHO HAPOIKECHUX HEMOBIIAT Y CKO-
puroBaHOMY Billi 12 MICAIIIB Ta He 3aJIeXKaNH BiJ TPYIH
nocuikenss, p>0,05. Ile Bka3ye Ha ctabinbHICTh (i-
3UYHOTO PO3BUTKY HE3AJICKHO Bi/I BAXKKOCTI TITOKCHYHO-
IIEMIYHOT'O ypa)XCHHs FOJIOBHOTO MO3KY B HEOHATaJb-
HOMY TIepiofi.
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Hamu Takox npoBezeHMi aHaIi3 aHTPOIIOMETPHYHNX
MTOKA3HUKIB Y JIITEH 3aJIeKHO Bifl HATBHOCTI UM BiICYTHOCTI
3aTPUMKH IICHXOMOTOPHOTO PO3BHUTKY Y Billi 12 micsIiB.
Bcranosneno, mo Maca Tina, 3picT Ta 00BiJ FOJIOBU
y mitelt 6e3 3aTpUMKH pO3BUTKY cTtaHOBHIM 9,3+1,0 K,
76,5£3,0 cm, 45,7+1,7 cM BiIMOBIIHO i HE Majid TOCTO-
BIpHMX BiZIMIHHOCTEH y MOPIBHSAHHI 3 ITbMH 13 3aTPHM-
KOIO TICHXOMOTOPHOTO PO3BHUTKY, Y SIKHX Maca Tina Oyna
9,2+ 1,3 kT, 3pict 75,1+ 4 cM, 00Bix roiosu 45,2+1,6 cm
(p>0,05).

Bigomo, mo ocobauBoCTI (i3HIHOTO PO3BUTKY HE-
MOBJISIT TICHO TOB’s13aHi 3 TUIIOM BHUTOJOBYBaHHS, [0
00yMOBIIIOE BIIMIHHOCTI Y 3pOCTaHHI MacH Ta JIHIHHNX
rapaMeTpiB Tija MPOTATOM Hepuux 12 MicsmiB XKHUTTS.
OTxe, y IOANBIIOMY HAMH IPOBEACHUH aHai3 BIIUBY
BHTOJIOBYBAaHHS Ha (i3MYHUI PO3BUTOK OOCTEKECHUX Jli-
Tei. BapTo 3ayBaxknTw, mo aumre 9 (22,5%) npiteit OI' Ta
1 (14,3%) nutnna I'Tl nepeOyBany Ha TPyAHOMY BUTOZO-
ByBaHHI y Bili 12 micani. Hamu BusiBneHO 1OCTOBipHY
PI3HMIIO MOKA3HMKA MACH Tijla 3aJIeXKHO BiJl TUITY BUTO/I0-
BYBaHHS (Tpy/IHE UM MITYYHE) y OOCTEXKEHHUX MiTeH y Bill
12 micsmiB. Tak, y miTei, ki MPOTATOM MEPIIOTO POKY
KHTTS NIepeOyBaiy Ha TPpyTHOMY BUTOZIOBYBaHHI Maca Tijla
cranoBmia 8,3+0,6 Kr, IO TOCTOBIPHO HWXKYE Y MOPIiB-
HSTHHI 3 JITBMH, sIKi IepeOyBai Ha INTYYHOMY BHTOJIOBY-
BaHHI, y KX Maca Tina craHoBmia 9,5+1,2 kr (p=0,004).
Taka 3akoHOMIpHICTh IMOBIpHO OOYMOBIICHA BiMiHHOC-
TSIMH Y KaJIOPIHHOCTI Ta 06’ €Max CIIOXHUTOTO MOJIOKA.

Y noganpIoMy JOCIiDKEHHI HAMH TIPOBE/ICHUH aHai3
TICHXOMOTOPHOTO PO3BUTKY OOCTEXCHHUX IiTeH 13 BUKOpHC-
TaHH;IM mKay [ pigdirc. OTprMaHi pe3yasTaTH MOKa3aiy,
o nepeBaxkHa Ounpmicts (n=30, 63,8%) nepeayacHo Ha-
POKEHHX JiTeH 13 TMOKCHYHO-IIIEMIYHUM YPaXCHHSIM
TOJIOBHOTO MO3Ky B HEOHATaJIbHOMY IEpioi Malu 3a-
TPUMKY IICHXOMOTOPHOT'O PO3BHUTKY Y CKOPUTOBaHOMY BIIli
12 micsmiB. YV 16 (40%) niteit OI ta 1 (14,3%) mutuan ['T1
y Billi 12 MicAIIB ICHXOMOTPOHUI PO3BHUTOK BiIIIOBiTaB
Biky 9-10 micsmiB. [IcuxoMOTOpHUIT PO3BUTOK BiATIOBiIaB
BiKy 7-8 micauiB y 6 (15%) miteit OI' Ta mume y 1 (14,3%)
mutran [Ty Bimi 12 Micsmi. OmHak, HAaMA BHSIBIICHA JT0-
CTOBIpHA BIZIMIHHICTb Y IICHXOMOTOPHOMY PO3BHTKY, SIKHH
BIZINIOBiaB Biky MeHIe 7 micsamiB cepen aiteit OI" 2 (5%)
obcrexxenux Ta mitedt ['T1 4 (57,1%) obcrexennx, (p<0,001,
OR=21,9, 95% CI: 3,2-199,7). Pazom 3 Tum, e 17 (36%)
TepeI9acHO HAPODKEHUX JTITEH 13 TIMOKCUYHO-IIIEMIYHIM
ypaXXeHHSIM TOJIOBHOTO MO3KY B HEOHATAIEHOMY IIepiofii He
MaJTi 3aTPUMKH TICHXOMOTOPHOTO PO3BHUTKY Y CKOPHIOBa-
HoMy Birli 12 micsmiB. Cepen Hux 1 (14,3%) nutuHa Mana
I'TY ronoBHOTO MO3KY IOMIPHOTO Ta BaXKKOTO CTYHCHS
B HEOHATAJILHOMY TIepioi, Ta pemTa 16 (40%) mitei mann
I'TY nerkoro cTyrneHs B HEOHATaJILHOMY IIE€PiOi.

AHaJi3 ICHXOMOTOPHOTO PO3BUTKY JIiITEH, BKITIOYCHUX
y IOCHTIIKeHHS MOKa3aB, M0 HiTH, sKi mepenecu ['TY
TOJIOBHOTO MO3KY MOMIPHOTO Ta Ba)KKOTO CTYTICHS B HEO-
HaTaJIbHOMY TIE€pioJii, MaJId TOCTOBIPHO HIDKYY OIIIHKY 3a
mkanoro ['pipdire y Bini 12 micsmis (p<0,001), (Tabm. 1).

Tabnuus 1
lMoKa3HUKM NCUXOMOTPHOro POo3BUTKY o6CTexeHUX Aaiten 3a wkanoto Mpidditc y Biui 12 micauis
MokasHuk, (ME+SD) Ol (n=40) I (n=7) p
OuiHka 3a wkanoto Mpiddpitc 125,7 £ 22,7* 81,4+40,9 <0,001
MoTopuka 25,1 +53* 16,5+8,1 <0,001
CouianbHa aganTauis 25,5 + 4,6* 14,749,9 <0,001
Cnyx i moBa 24,6 + 5* 15,9479 <0,001
3ip i pyxu 249 + 4, 5* 18,37 0,002
3paTHicTb Ao rpu 25,7 £ 5* 16,1+8,9 <0,001

lMpumimka. *-docmosipHicmb gidmiHHOcmel mix nokasHukamu O ma IT1 p<0,05

OTtpumannii y Xoa1i HayKoBOi poOOTH aHaji3 maTepHiB
TICUXOMOTOPHOTO PO3BUTKY OOCTE)KEHHX JITEH 3a IIKAI0I0
I'piddire y Bimi 12 MicAiB 3aCBiAYMB, IO BCi TOKA3HUKA
OI mocroBipHO mepeBunTyBanu Taki y aiteit I'TI (p<0,05).

Pasowm i3 TaM, y rpymi agiteit i3 ['TY romoBHOTO MO3KY
JIETKOTO CTYTICHsI Y HEOHATAIEHOMY TIepPioii, 3T1AHO IIKAIN
I'pidditc, HaltOIMTBIT Bpa3TMBMH BUSBUINCH TOKa3HUKA
PO3BHTKY CITyXy, MOBIEeHH: (24,6 + 5 6auiB), 30py Ta qpiod-
HO1 MOTOpHKH (24,9 + 4,5 6amiB).

HaromicTp, y niTeil i3 mepeHECEHNM Y HEOHATAIb-
HOMy mepioni I'TY momipHOTO Ta TSKKOTO CTYIIEHS,
HU3BKI OMIHKY 3a mKkajor ['piddirc Oy 3adikcoBani
y BCix moMeHax. HaitHmkdi 3Ha4eHHS y WX JiTE€H BUSB-
JIeHl y JoMeHax comianbHoi amanTarii (14,749,9 6amnis),
cnyxy 1 moBneHHs (15,9+7,9 6aniB), 30aTHOCTI 10 TpH
(16,1£8,9 6amis).

3rigHO pe3ynpTaTiB iIHTPYMEHTAIBLHUX METOMIB 00-
CTe)KeHHA Y Billi 12 MicsIiB, KokHa 4 mepeI4acHO Hapo-
okeHa auTHHA 13 ['TY ToI0BHOTO MO3KY B HEOHATATHFHOMY
mepiozii, He Majla CTPYKTYPHHUX 3MiH Ha HelpocoHorpadii
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(HCT). Haitgactimumu 3uaxiakamu Ha HCT™ Oynu nmikBo-
pOAMHAMIYHI 3MiHH, SKi IPOSBISUIACH POUIHPEHHIM 30-
BHIITHIX Ta BHYTPILIHIX JIKBOPHUX IPOCTOPIB TOJIOBHOTO
MO3KY, sIKi Oyno BusiBieHo e y 15 (37,5%) niteit OI.
Hatowmicts, BerTpuxymommsraris II-111 crymens gocro-
BipHO YacTimie 3ycTpivanacs y xitert ['T1 2 (28,6%) npotu
2 (5%) niteit O (p=0,039). 3a pe3ynpraraMu MarHiTHO-
pe3oHaHcHOI ToMorpadii 3HIKEHHS 00’ eMy 0611101 pedo-
BHHH Ta O3HAKHM NEPUBEHTPHUKYIIPHOI TIi03HO1 mepely-
noBu nepeBaxanu y aiteit I'Tl 2 (28,6%) obcrexxeHnx
mpota 1 (2,5%) mutuan O (p=0,009). KoxxHa 5 nutnaa,
sIKa HapOAWJIach NepeayacHo, Majia KiCTH CYJMHHUX CILIe-
TeHb y Bimi 12 micsanis 3a pe3ynsratamu HCI™ 6e3 qocro-
BipHOI Pi3HHMIII MK TPYTIaMH.

B pesyinbrari HEeBpOIOriYHOrO OISy HAMH BHSBIICHO,
10 CHHAPOM PYXOBHUX IOPYLIEHb OyB JOMIHYIOUUM Y Ia-
mienTiB I'Tl 5 (71,4%) mitett npotu 5 (12,5%) miteit O
(p<0,001). CurapoM IiKBOPO-AMHAMIYHHX IOPYIICHB
3yctpivases aume y aiteit O 15 (37,5%) obcTexennx
(p=0,05). 3arpumka cTaTo-KiIHETUIHOTO PO3BHUTKY ITepeBa-
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xana y mireit ['T1 4 (57,1%) obcrexenux mpotu 4 (10%) mi-
teit OI" (p=0,002). Pusnk pozsurky ALy 6 pa3sis nepesu-
LIyBaB y JTEH, SIKi B HEOHATaJIbHOMY TIepioy TIepeHecIn
I'TY Ton0BHOTO MO3KY HOMIpHOTO Ta Ba)KKOTO CTYTICHIB,
(p=0,002). Po3nanu ciyxy y BUrIsini 1BOOIYHOT HElpo-
CCHCOPHOI IPUTITYX0BaTOCTI BHsIBIEHO jume y 2 (4,3%)
TiepeI9acHo HApOJHKEHHX JTITeH, IO OIHIHN 3 KOXKHOI TpyITH
nocmimpkenns (p>0,05).

AHati3 pe3yabTaTiB OISy CYMIKHHUX CICIalliCTiB,
BCTaHOBJICHO, [0 IOMiHYFOYOIO XipyprigHOIO ITaTOJIOTIE0
OyJ1a I0CKO-BaJIbTyCHA Ae(hOpMALList CTOITH, SIKY BUSIBHIIH
y 7 (17,5%) nireit OT. Pigmie 3ycTpiuaBcs BpomKeHHid BH-
BHX CTETHA, 3 mepeBaxkanHsaM y mitet ['T1 2 (28,6%) npotu
aireit OI' 1 (2,5%) (p=0,009).

Odransmornorivna marosoris y Bimi 12 MicsimiB gocTo-
BIpHO YacTillIe 3yCcTpiyaiach y AiTeH, SKi B HEOHATaIEHOMY
niepiozi Mas I'TY rooBHOT0 MO3KY ITOMipHOTO Ta BayKKOTO
crymnens. Tak, KOCOOKicTh y 5,7 pa3iB yacririe Oyio BUSB-
neno y aiteit I'TI vixk y mire#t OI" (p=0,002). Okpim ToTO,
y Billi 12 micsmiB Oys0 BUSIBIEHO pyOLIeBi 3MiHH CITKIBKH
y 2 (28,57%) miteti ['T] BHACTiIOK IPOBEACHOI JTa3epHOT
KOPEKIIil peTHHOMNATI] He/IOHOIICHHUX.

Kapmionoriaae 00cTex)eHHS 3aCBiTIHIIO, 0 Y OiTb-
mocTi (n=32, 68%) nepenryacHo HApOHKEHUX AITeH y Billi
12 MicAmiB 3aJHIIAIOCA TeMOAMHAMIYHO 3HAYUME Bif-
KpHTE OBAIbHE BIKHO, O€3 TOCTOBIPHOI pi3HHIII MiX Ipy-
nmamu. Pa3zom i3 THM, BiKpuTa apTepiaiabpHa IIpoToka Oyina
BusiBNIeHA Jiute y 2 (4,3%) miteit, 6e3 JOCTOBIPHOI Pi3HHMII
Mk rpynamu. Kpim Toro, 6ymo BusiBieHo y 11 (27,5%) ni-
TE OCHOBHOI I'PYIH JJOAATKOBY XOpAY JIIBOTO IILTyHOUKA

NMiTepatypa:

tay 4 (10%) — Bpo/pkeHi Bagu MiXIepeacepaHoi Ta/abo
MDKIUTYHOYKOBOI NEPETHHOK.

Koxxna 4 mepenyacHo HapoKEeHa AUTHHA, BKJIIOYCHA
y JOCIHiJPKEHHs, Maja 3aizoneiuuTHy aHemito y Bili
12 micsmis, 3 Hux 10 (25,0%) obcTexennx Haexalu 10
ocHOBHOI TpymH Ta 2 (28,6%) — 10 TpyIu MOPiBHIHHS,
(p>0,05). KoxxHa 5 mepeqaacHo HapoKeHa TUTHHA, BKITIO-
YeHa y JOCHIKEHHSI, MaJla aTOIYHUI IEPMATHUT Y TOMY X
Bimi: 8 (20,0%) niteit ocnoBHoi rpymu Ta 1 (14,3%) nutrna
3 rpynu nopisHsHHSA, (p>0,05).

BucHoBku

Pesynbprat mpoBeieHOTO AOCIIIKEHHS 103BOJINIH
BUOKPEMHTH HAOLIbII 3HAYYII TIPEAUKTOPH 3aTPUMKH
NCUXOMOTOPHOT'O PO3BUTKY Y NEPEAUacHO HAPOIIKEHUX
niTel, cepen SIKUX NPOBiJHE Miclie 3aiiMae TIOMipHE Ta
Tskke I'TY ronoBHOro Mo3ky, ke Ma€ Barome IIporHoc-
TUYHE 3Ha4YeHHs. [loeqHaHHs BUsBIeHUX (AaKTOPIB pu-
3UKy 00YMOBIIIOE HEOOXITHICTh PETEIbHOTO KIIHIYHOIO
CIIOCTEPEIKEHHSI, NOMHUOJICHOT HEBPOJIOTIYHOT OL[IHKH Ta
(hopMyBaHHS IPYIH MiABUIICHOTO PU3KKY 100 3aTPUMKH
MICUXOMOTOPHOT'O PO3BUTKY.

TakuMm 4MHOM, JJIsi CBOEYACHOTO IMPOTHO3YBaHHS
NOPYIICHb ICUXOMOTOPHOTO PO3BUTKY Y AiTei BiKOM
12 micsiiiB, sKi HAPOAMIIUCS MMEePeaYacHO Ta IePEHECTU
I'TY ros0BHOr0 MO3KY, JOLIJIBHUM € TIPOBEICHHST KOMILIEK-
CHOI OIIHKK (PAaKTOPIB IEPUHATAILHOTO PU3UKY, PE3YJIbTa-
TiB HEHPOBI3yaTi3aliiHIUX 0OCTEKEHb,  TAKOK AMHAMIY-
HOT'O MOHITOPHHI'Y TOKAa3HUKIB PO3BUTKY Ha MEPILIOMY POLIi
JKUTTA 3a mKanor [piddirc.
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CATAMNESIS OBSERVATION OF PREMATURE INFANTS WITH HYPOXIC-ISCHEMIC BRAIN DAMAGE:
CLINICAL RESULTS

N. I. Tokarchuk, V. O. Vlasenko

M. L. Pirogov Vinnitsa National Medical University
(Vinnitsa, Ukraine)

Summary.

Preterm infants constitute a particularly vulnerable population for adverse neurodevelopmental outcomes. Neonatal hypoxic-ischemic
brain injury (HIBI) substantially elevates the risk of cognitive impairment, motor dysfunction, cerebral palsy, sensory deficits, and
behavioral disorders. The 12-month corrected age represents a critical window for psychomotor development assessment, coinciding
with active myelination completion and establishment of fundamental cognitive functions. Consequently, standardized developmental
assessment tools such as the Griffiths Mental Development Scales gain particular relevance for evaluating children with HIBI history.

Objective. This study analyzes long-term neurological sequelae of hypoxic-ischemic brain injury in preterm infants at 12 months
corrected age.

Materials and Methods. The cohort comprised 60 preterm infants born before 34 weeks gestation. At 12 months corrected age,
participants underwent comprehensive clinical-neurological evaluation incorporating Griffiths Scales assessment. Statistical analysis
utilized Microsoft Excel for Windows 2011 and JASP 0.19.3, employing descriptive and inferential statistical methods per current
methodological standards.

Results. Follow-up assessments were completed for 47 infants (78.33%) at 12 months corrected age. Psychomotor delay was
identified in 63.8% of participants. Severe HIBI cases demonstrated significantly lower Griffiths scores (81.4 + 40.9) versus mild HIBI
(125.7 £ 22.7, p < 0.001). The severe HIBI group exhibited poorer performance across multiple domains including social adaptation,
language, visual function, play skills, and motor abilities, alongside increased prevalence of motor impairments, postural-motor delays,
and ophthalmologic abnormalities. Neurosonography and MRI revealed more frequent structural anomalies in severe HIBI cases,
including ventriculomegaly, gliotic changes, and diminished white matter volume.

Conclusions. Moderate-to-severe hypoxic-ischemic brain injury shows significant association with an increased risk of psychomotor
delay in preterm infants at 12 months corrected age. Implementation of systematic developmental surveillance incorporating Griffiths
Scales assessment, combined with clinical history and neuroimaging data, is recommended to enhance early diagnosis, monitoring, and
rehabilitation for high-risk infants.

Keywords: Preterm Infants; Early Childhood; Hypoxic-Ischemic Brain Injury; Psychomotor Developmental Delay; Griffiths
Scale; Long-Term Outcomes; Follow-up.
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KOMIUIEKCHUH TIIAXIA JI0 JIIKYBAHHS
AHKUIOTJIOCIT Y HOBOHAPOJKEHUX AITEN

K. I. Teepooscvka', T. C. Kiyax?,
M. II. Mumuenox?®, K. I. 3azopoons’,
A. I. Pozanvosa*

Ientp cimeiinoi cromarosorii «CremMmay!

(M. YepHiBni, Ykpaina),

ByKOBHHCBKHII ep)KaBHUN MEANYHUI YHIBEpCUTET?
(M. YepHiBni, Ykpaina),

Kopucroys Tocritans (M. Mopranrays, CIIIA)?,
MukosaiBcbKHil 00JTaCHUI epUHATANBHUH LIeHTp?
(M. Mukonais, YkpaiHa)

Pezrome.

TIpomsizom ocmanHix pokig ceped HOBOHAPOOICeHUX 8 YKpaini anKino2nocisa mae aucoki noxkasHuxu. Kopomka nio ‘sizuxosea
8y30€euKa y HeMOBIAM, AKI 3HAX00AMbCSL HA 2PYOHOMY 8U20008Y8AHHI, MOMCE CNPUYUHAMU OUCKOMPOPM MA NOUKOOHCEHHS
cockig y mamepi. Kpim moeo, ye ycknaonioe npoyec cCMOKMAHHS Yy OUMUHY, W0 30i1bULye UMOBIPHICTNG PAHHLO2O NPURUHEHHS
2PYOHO20 6U20008YEAHHS.

Mema 00cnidiceHHA — CMAHOBUMU CMPYKMYPY AHKLN0210CT Y HOBOHAPOOdceHux Mukonaiscokoi obnacmi, npogecmu
aHaniz memooie KopeKyii KOpomxoi 8y30euKu A3uKa.

Mamepian ma memoou. Hamu 6yno oensnymo 265 nosonapooacenux dimetl y Ilepunamanovrnomy yenmpi Muxonaigcokoi
obnacroi kniniunoi nikapui 3a 2024 pix. Jlimeii oensioanu maxi cneyianicmu: HEOHAMON02, CMOMAMON02-XIpype, eKcnepm i3
2PYOHO20 6U20008YEAHHS.

Pezynomamu 0ocniorcenna. I3 oenanymux 265 HosoHapoOicenux oimeti y 38 (14,34%) Oyno diacnHocmosaro KOpomky 6y30euKy
sasuka. Hatimowupeniworo namonociero 6yna auxinoznocis Il muny. Tonka, nanienposopa @y3oeuxa, AKa O1u3bKo NPUKpinI0eanacs
00 KIHUUKA SA3UKA | MANA HE3HAYHY 006X4CUHY, Wo Oyna susenena y 16 dimeii (42,10%). Byzoeuky III muny, yinbHui KOpomxuil msxc,
OnU3bKO NpUKpinaenuti 00 Kinuuka sa3uka, cnocmepieanu 6 12 noeonapoooicenux (31,58%). Tonka, nposopa 3 He3HAUHOW OOBICUHONO
8y30euxa (I mun) 3ycmpivanaca 6 10 oocmedxcenux i cmanosuna 26,32%. Hogonapodoicenum i3 Kopomxoio i MOHKOK 8Y30€UKO0
A3UKA, KA 00YMOGNIOE MPYOHOWI CMOKMANHS MA HeOOCMAMHILL NPUPICM MAcU mina, 3a36uyail y neputi OHi abo MudiCHi dHcummsi
BUKOHYIOMb XIpypeiuHe nonepeune po3ciyenHs 8y30euku, SKujo 60HA NPe0CmasieHa CKIAOKOI0 CIU3060i 000NOHKU — hpeHyIomomiro.
Dpenynomomis, aKa 3a36uyatl € 0ydice WAOHOI0 NPOYEOYPOIo, NPOBOOUINBCS 8 NEPULT MICAYT JCUMMSL OUMUHY, A Kpawe 6 nepui OHi
HCUMMSL, 34 HAABHOCMIE MOHKOI 8y30€YKU I Matidce He Mae YCKAaOHeHb. Biopasy nicis posciuents 6y30euku OumuHa npukiadacmscs 0o
2pyoeti mamepi 0718 3ACNOKOEHHS MA GIONPAYIOBAHHS HABUYKY NPAGUTLHOLO NPUKIAOAHHS. Bmpyuanns ¢ maxux eunaoxkax npogoosims
Y HON02060MY OYOUHKY, aD0 8 YMOBAX NONIKNHIKY, PaHy He yuiusaiomy. Beascaemubcs, ujo uum weuouie 6yoe nposedera 0ana npoyedypa
V OumuHU, NOKU He chopmy8ases HeNpAasUTbHULL CIEPeOTUN CMOKMAHHA 2pyoetl, Mum MeHuumMu Oy0yms O4iKy68aHi HACTiOKU.

Bucnoexu. Bcmanosneno 6ucokuti 6i0comox HOBOHAPOOIHCEHUX 13 84000 PO3BUMKY 8Y30€UKU A3UKA, WO CYNPOBOONCYB8ANOCS
MpPYOHOWAMU 3 HANACOONCEHHAM SPYOHO20 8U20008Y68aHH:. KomniekcHuti miscoucyuniinapruil nioxio y oiaznocmuyi ma iKyeaHHi
AHKINO2NIOCIT € 3anOpyKo HANOIIbLUWL NOBHOT T WEUOKOI MeduyHoi ma coyianvHoi peabinimayii dimeu. Heobxionicms ceoeuacnol
0IAeHOCMUKU, MISHICOUCYUNTIHAPHO20 KOHCUTIYMY Ma ROCMAHOSKU NPABUTLHORO 0IAZHO3Y OGE MOJICTUBICTb 4ACHO HAOAMU OONOMO2Y
Oimsam, 8i0ONOBIOHO HAA20OUMU 2PYOHE BU20008YEAHHS, BIOHOBUMU HEOOXIOHUU HAOIP 8a2U, WO CRPUSIMUME HOPMATLHOMY PO3GUMKY
OumuHU Mma 30epedrcentio AKoCmi scummsi. Badcnuea npoceimmuybika poboma 01a Mamepis, 0CooIU80 Mux, sKi HAPOOIICYIonb enepule.

Kniouosi cnoea: anxinoznocis,; xopomxa 6ysoeuxa A3uxa, Gpenyiomomis; pyone 6u20006y6anHs.

Bctyn

AHKIiNOTIIOCIS (BpOMKEHE BKOPOUCHHS i I3UKOBOL
BY3II€YKH) — II€ OIMH i3 BH/IB aHOMAJil POTOBOT OPOXK-
HUHU, SIKUH 00MEXYye PyXJIUBICTh s3uKa. L{g maromoris
MOXX€ YTPYIHIOBATH MPOIEC TPYAHOTO BUTOJOBYBaHHS
Y HEMOBJISTYOMY Billi, @ 3TOJJOM CIIPUIUHUTH TPOOIEeMHU
3 apTUKYIHIIEI0 Ta BUMOBOIO 3ByKiB [1]. Cepen HOBOHA-
POIDKEHHX Ba/la PO3BUTKY BY3[CUKHU S3UKA 3yCTPIUAETHCS
3 4acTOTOI0 OJIN3BKO 4,5-4,8%, CIIIBBITHOIIEHHS XJIOMYH-
KiB JI0 TiBYaTOK CTaHOBHTH 3:1 [2, 3].

V 6inpmIocTi BUNAAKIB Ha HasIBHICTH aHKIJIOTIOCIT
3BEpPTAIOTH YBary Ipy BUHUKHEHHI MMPOOIEM 3 apTHKYIIS-
II€I0 HA eTalli CTAHOBIICHHS MOBIICHHS y TUTUHU. O/THAK,
Ba)XXITMBO BHUSBUTH KOPOTKY BY3ZICUKY s3MKa Habararo pa-
HilIe, a caMe Ofpa3y MiCIII HAPOMKCHHS TUTHHH, TaK K
AHKLIOTIIOCIS MOXKE CTAaTH MPOOIEMOI0 Ha eTalli TPYIHOTO
BHTOJIOBYBaHHs. [1i1 9ac cMOKTaHHS TpyHel pyx s3uKa

TUTHHU 3HAYHOIO MipOIO 3aJICKUTh BiJl HOTO BIIBHOI pyX-
TuBOCTi. BkopoueHa By3aeuka yTpyaHIOE XBIIICTIONiIOHI
PYXH A3MKa ITiJ 9ac CMOKTAHHS Ta 3aBa)Ka€ MPaBIILHOMY
3axBaTy MaTePHHCHKOI TPYAi Ta e(heKTHBHOMY CMOKTaHHIO.
[cHy!OTH HacTyNHI BUJY HEOHATAIBHOTO CKPUHIHTY:
TCeHETUYHUH, aylioJoTi9HUH, 0(TAIEMOJIOTIYHHIHI Ta CTO-
Marojoriganii. CTOMaTONOTI9HAN CKPUHIHT CIIPAMOBAaHHUN
Ha paHHE BUSIBIICHHS aHOMAJIH IEIIETTHO-TNIIEBOI AUISHKH,
cepe IKUX HalOUTBII MTOTPEHNMH € BKOPOUICHHS By 3JCIKH
S3UKA/TY0, BPOIKEH] PO3IIUTMHA TyOW/TIi THSO1HHS, MITKAH
TIPUCIHOK TIOPOYKHUHH POTa, OpodarliaibHi qUCTIIA3i M’ KX
TKaHWH 1 KICTOK 00MHYYsi, 3MiHU B POTOBIH IMMOPOXKHUHI,
00yMOBJICHI TEHETHYHAMH JIe(peKTaMH PO3BUTKY IIIEIETTHO-
ymtieBoi ainsHKU. [Ipobnema aHKLTOIIOCii BUSIBIAETHCS O€3-
MTOCEPEAHBO TIPH NaJIbIIALIi THA POTOBOI MOPOXKHUHH [4].
By3neuka si3uka — 11e TOHKa CKITa/IKa CIIM30B0i O0OJIOHKH,
SKa TPUKPITLTIOEThCS Ha 1-1,5 ¢M HIDKYe Bijf HOTO BEPXIBKH.
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Ti HwKHii Kpail KpiMUTBCS 10 JHA POTOBOT TIOPOKHUHMU T10
LCHTPAITBHIH JITHIT MK i1’ I3UKOBUMH cocodkamu. [latomo-
T1YHI BapiaHTH By3/€UKH 3a3BUYail XapaKTepH3YIOThCS aTHTIO-
BUM MICIIEM IPHUKPIIICHHS, HAZMIPHOIO BUPKEHICTIO THKY
Ta BKOPOUECHHSIM, 1HOJII @ JI0 3pOILEHHS 3 THOM HOPOKHUHU
pota. Taxi 3MiHH 0OMEXYIOTh PYXJIMBICT SI3UKa, MOXKYTh
CTIPHUMHSTH HOTO KOHTPAKTYpPY Ta HENPaBUIIbHE TIOJI0KEHHSI.
Bysneuxa Bifpi3HA€ThCS pi3HOMAHITTSIM (GopM, CTyrieHeM
IIUTBHOCTI Ta B3a€EMO3B’I3KOM 13 M’sl3aMH s13HKa [S].

IcHye 5 THTIB By31€4OK S3MKa, 30aTHUX OOMEXyBaTH
Horo pyximBicTh [6, 7]:

— TEpIINH TUI XapaKTepU3yeThCs Ha3BUYAIHO TOH-
KHMH, ITPO30PUMH BY3/I€UKaMH, sIKi IIPUKPIIIICH] 70 S3UKa
y HOPMaJILHOMY TTOJIOKEHHI, aJle 00MEXYIOTh PyXH SI3UKa
BHACJII/IOK HEJIOCTAaTHLOTO PO3TATYBaHHS;

— Jpyruil TMN TpeCTaBICHUI HaiBIPO30PUMH TOH-
KHMH BY3JICYKaMH, SIKi PO3TaIIOBYIOTHCS OIM3BKO JI0 KIHUHMKa
sI3UKa 1 1X 0OMeXKeHe pO3TATYBaHHS IPU3BOIHUTH JI0 TOTO, 10
TIPH TITHATTI SA3UK HaOyBae >ko0i0001oioHo1 hopmu;

— TpETI¥ THI — 11e KOPOTKI, IIiTBHI Ta TOTOBIICHI TSIKI,
TIPUKPIIIICHI OJIM3BKO JI0 KiHYMKa si3uKa (TIpHU BUCYHEHHI
SI3UKA TSOK CHIIBHO HATATYETHCS, CIPUYMHIOIOUN BUTHH
HOTO CIIMHKH);

— YETBEPTHH THH BiIPI3HIETHCS THM, 10 By3/€UKa Ma€E
BUPAKEHI TSIKI, SIKi 3pOIIeHi 3 M’s13aMH s13uKa (Taka hopma
4acTo 3yCTPIYAETHCS y TN 3 BPOIKCHUMH BaJlaMH IijI-
HeOiHHA Ta TYOH);

— Y BY3/I€HOK IT’ITOTO THITY TSDK BUIVISIAE€ MAJIOTIOMITHIM,
OJTHaK HOTo BOJIOKHA TiCHO TEPEIUTITAIOTHCS 3 M’ I30BUMH
CTPYKTypaMH sI3UKa, 3HAYHO 0OMEXYIOUH HOTO PYXH.

[Ipn HasiBHOCTI aHKUIOTIOCIT Y MUTHHM ITi Yac rpyx-
HOTO BUTOJIOBYBAaHH: y MaTrepi BUHHUKAE OLIb y COCKax Mpu
TIPUKJIaJaHHI JUTHHH JI0 TPYyACH, TPIIIUHA COCKIB Ta 3MiHA
X (hOpMH ITiCIISt CMOKTAHHSI, 3aCTIHHI SIBHIIA y TPYISIX BHA-
CIII/IOK HETIPaBHIILHOTO MIPUKJIA/IAHHS Ta ITOPYIICHHS aKTy
CMOKTaHHSI, TTOJIOBXXCHA TPUBAJIICTh TOAYBaHHSA 1 BiAIO-
BIJIHO TIOCTil{HE HEAOIJaHHs Ta HEMOCTAaTHIA HaOip Baru
y HOBOHapoykeHoro. O0’€KTHBHI 03HAKN BKIIIOYAIOTH MO~
IIIKOJDKEHHSI COCKIB MaTepi, IX CTUCKaHHS Ta 3aCTiil MOJIOKa,
0 CBITYHTH PO Hee(heKTUBHE CMOKTaHHS TUTHHH [8-10].

Pesynpraramu yneTpa3ByKOBOTO TOCITIIPKEHHS MTiITBEP-
JDKEHO, 1110 TIEBHI PyXH SI3MKa Ta MO3MMiHHA OJM3BKICTh
COCKa Marepi BiIHOCHO 3’ €JHAHHS TBEP/IOTO Ta M’ SIKOTO
MiTHeOIHHST HEMOBJIAT 0€3M0CEPEHbO BIUITMBAIOTH Ha
e(eKTHBHICTH Ta KOM(OPT IPYJHOTO BUT0A0BYBaHHs. Konu
SI3WK PyXA€ETHCS JIOTOPH Ta BHU3 Yy POTOBIN OPOXKHHHI, BifI-
CTEXYETBCSI €KCKYPCisi HIKHBOI IIETIeTN, BEJIMYIHA HeTa-

TUBHOTO THCKY 3MIiHIOETHCSI, IO MOJIETIIYE IMePEMIIICHHS
MOJIOKA i1 9ac rogyBaHHs. Konu sI3UK OImycKaeThes, Bij-
OyBa€ThCs 30UTBIIEHHS BaKyyMy a00 HETaTHBHOTO THCKY,
Ta HABIIAKW 3MCHIIICHHS HETATUBHOTO THCKY BiIMIUa€THCS
TIpH TiAiHMaHHI S3UKa JOTopH. BaXXITMBO BpaxoByBaTH, M0
HASBHICTb 1 TAKTWIIGHI BITIYTTS TKAHUHHA MOJIOYHOT 3271031
B MTOPOXKHHHI POTa CIPUYUHSIOTH PSPICKTOPHE BiIXHU-
JICHHSI HWO)KHBOT IIEJNEITH, 32 SIKUM CIIAYE S3UK, 0 YTBO-
PIO€ BaKyyM TIpH OTHOYACHOMY IIUTEHOMY KOHTAKTI [2].

MeTa gocnifaXeHHSA: BCTAHOBUTH CTPYKTYPY aHKIIIO-
IOCiH y HOBOHapokeHNX MUKoJIaiBChKOI 00nacTi, mpo-
BECTH aHaJIi3 METO/IiB KOPEKIIi1 KOPOTKOT BY3/IEUKH SI3UKa.

MaTepianu Ta MmeToaun [OCNIAXKEHHA

Hamu mpoBeneno omrsin 265 HOBOHAPOIKEHUX TiTeH
y [lepunaransaoMy 1IeHTpi MuKOIaiBChKOI 00TaCHOT KITiHIY-
Ho1 JtikapHi mpotsiroM 2024 poky. O6cTeKeHHs pOTOBOI I0-
POXKHHUHH IiTeH 31iHCHIOBAIIOCS MaHYaJIbHO HEOHATOJIOTOM
Ta CTOMAaToJIOTOM-XipyproM. DYHKIIOHATBHI TIOPYILICHHS [Ti-
arHOCTYBAJIHCS ITiJ1 9ac BUTOXOBYBAHHS IUTHHH €KCIIEPTOM
13 TPYIHOrO BUTOOBYBaHH:. J[Jisl BCTAHOBIIEHHS IiarHO3y
BHUKOpHCTOBYBanH kinacudikanito . 5. Xopomikinoi.

[Ipu BUKOHAHHI JOCTIIKEHb BPaXOBYBAJIICS OCHOBHI
TIPUHIAIY 6i0eTHKY. [lepes mogaTkoM 0 CiHKEHHS I
TTOSICHEHHS METH Ta 3aBJaHb OTpUMaHa iH)OpPMOBaHAa THUCH-
MOBa 3rofia Bil OaTHKIB Ha y4acTh JUTHHH y TOCIiHKSHHI.

Craructuasa 00poOKa pe3yIIbTariB 3IiHCHIOBAIACS 3 BU-
KopucTaHHSM mporpamHoro 3abe3medeHHs «STATISTICA»
(StatSoft Inc., USA, Version 10). I[TopiBHAHHS KiUTBKICHAX
MTOKA3HUKIB 3 HOPMaJIEHIM PO3IIOALIIOM IIPOBEICHO 32 JOTI0-
Mororo t-kputepiro CThIOIeHTa, BipOTiIHICT BiIMIHHOCTEH
BBa)KaJIM CTATHCTHYHO 3Hady1Iot0 Tpu p<0,05.

Pe3ynkTaTn Ta ix 06roBopeHHs

VY pe3ynbTaTi IpOBEACHOTO IOCIIiKCHHS B 38 HO-
BoHapokeHuX (14,34%) Oyno giarHOCTOBaHO KOPOTKY
By3/euKy s3uKa. Halimomunpenimoro marosorieto Oyina
ankinornocis 11 tuny. Tonka, HamiBIpo3opa By3leuka,
0 OJIM3bKO MPHKpIIUTIOBaacs 10 KiHYMKa s31Ka 1 Majia
HEe3Ha4Hy JIOBXHUHY, Oyna BusBieHa y 16 piteit (42,10%).
Byszneuxy III tumy, ninbHUNA, KOPOTKUH TSXK, OINM3BKO
MIPUKPIIIIEHUH 10 KIHYMKa s31Ka, crocTepiranyu B 12 Ho-
BoHapomkeHux (31,58%). Tonka, nmpo3opa 3 HE3HAYHOIO
JnoBXHHOIO By3znedka (I Tum) 3yctpivanacs B 10 obcre-
JKEHUX, 10 CTAaHOBHJIO 26,32%. CTpyKTypa aHKIIOIIOCIH
HaBeJleHa Ha puc. 1.

31,58 % 26,32 %
42,1 %
I T II Tun III Tun

Puc. 1. CTpykTypa aHKinornociin y HoBoHapogXeHuUx
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AHKUIOITIOCIS TepetyciM € AiarH030M, OB’ I3aHUM 13
MOpyIIeHHAM (QyHKIIT, SKWi TUTBKK 32 HAsBHICTIO aHATO-
MI9HOTO e(eKTy He € IOKa3aHHIM JI0 XipypridHoi Kopek-
uii. BuzHaueHHs HEOOXiHOCTI XipypriyHOTrO BTPY4aHHS
TIPUHMAETHCS JINIIE 32 HASBHOCTI CKapr 3 OOKy marepi Ta
BIICYTHOCTI pe3yJIbTaTIB BiJl KOHCEPBATHBHUX METOIIB, SKi
BKJIFOYCHI JI0 IIPOTpaMK OpraHi3ailii pyIHOr0 BUTOIOBY-
BaHH1, 30KpeMa HaBYaHHsI MaTepi, HalaroyKeHHs IpUKIIa-
JIaHHSI, OL[IHKA JIAKTAI{ii TOILO.

Bropouena By3zeuka s31uKa y IiTeH, sKi mepeOyBaroTh
Ha rPYIHOMY BUTO/IOBYBaHHI, MOXXE CIPUYHHATH O11b
1 TpaBMaTH3AIIII0 COCKIB Y Marepi, a TAKOXK YCKIIaTHIOBATH
OTPUMAaHHSI TPYJHOTO MOJIOKa HEMOBIJISIM, IO IT1ABUIIYE
PHU3UK MEpeIacHOTO MPUITMHEHHS TPYyAHOTO BHUTOJOBY-
BaHH# [2, 11]. 3a nanumu Frezza A. ta cmiBasr. [1, 12] Ha
CHOTO/IHILIHIN JIeHb BiACYTHiH yHi()iKOBaHUH MTPOTOKOI
JiKyBaHHS aHKIJOTIOCIi 1 (paxiBii mepedyBatoTh y mpo-
Heci MoIyKy HailOuIbII e(heKTHBHIX METOANK JIKyBaHHS.

€ 4iTKi IMOKa3aHHA 10 XIpypridYHOTO BTPYYaHHS IPH
PI3HUX aHOMAJISIX By3/1€UOK s3uka. HoBoHapomkeHNM i3
KOPOTKOIO TOHKOIO BY3/ICUKOIO SI3MKA, sIKa 3yMOBIIIOE TIO-
pyuIeHHS QYHKIi CMOKTaHHS Ta HEJIOCTaTHIO MPUOaBKyY
Baru y INTHHH, Y IEPILi AHI (THXKHI, PiJIIIe MICSI ) )KUTTS
BHUKOHYIOTH IIONIEPEYHE MEPETHHAHHS BY3ICUKH, SKILO
BOHA IIPEJICTaBIICHA CKIAAKOIO CIIM30BOI 000I0HKH — (hpe-
HYJOTOMI0. BTpy4aHHs y TakuxX BUTIQAKaX IIPOBOISATH
y TIOJIOTOBOMY OYIMHKY, a00 B yMOBAaX TOMIKIIiHIKH, paHy
HE yIIWBAIOTh. Y BHUIIAJKaxX J1arHOCTYBaHHS IIUPOKOTO
TsDKa y JiTel paHHBOTO BiKY, IO TIepeOyBalOTh HA TPYA-
HOMY BHTOJIOBYBaHHI, TOKa3aHO IIPOBENICHHS Xipypri4Hol
KOPEKIil — ppeHyIomIacTuku [5].

3ajexHo Bij npodeciiiHol kBamiikaIii JiKaps MOXYTb
3acTOCOBYBaTHCs pi3HI MeToan (penynoromii. [onoBHe
3aBIaHHS IPOLEIyPH MOJSITAE y MaJHOMY PO3CideHHI
i1’ I3UKOBOT BY3JIEYKH 3 METOI0 YCYHEHHS 0OMEXEHb
sI3MKa Ta BiJTHOBJICHHS HOr0 PyXJIMBOCTI, 0 3a0e3medye
NOBHOILIIHHE TPYJHE BUroIoByBaHHs. Jlikap, siKkuil BUKO-
HY€ Take BTPpy4YaHHs, TOBUHEH BOJIOJITH 3HAHHIMH 1[I0
MOXITUBHUX YCKJIaJHEHb, iIHHOPMYBaTH PO HUX OATHKIB Ta
OTpUMaTH iXHIO iH()OPMOBaHY 3roly y MUCbMOBIH (opmi,
a TaKOXX MaTH MOXIIMBICTh 3MIHCHUTH TTiCIISIOTIepaiiHui
HarsL 1 Hamary HeoOxiaHy nonomory [8, 13-15].

Tpanutiiine BUKOPUCTAHHS XipYPTiYHAX HOXKUID IS
KOPEKIIiT «KJIACHYHOT aHKLIOMIOCIT» Y HOBOHAPOPKEHUX
TIPOAOBXKYE 3aliMaTH MPOBITHE MicLie B KJIIHIYHIH IIPaKTHII
CTOMATOJIOTa-Xipypra, o OOTPYHTOBAHO OaraTopivHIM
JocBizioM ix 3actocyBaHHs. [lapanensHo 3 UM, cydacHa
MEIUIIHA IPONOHYE aNbTePHATHBHI METOIY BHKOHAHHS
¢bpenynoTomii, 30KpemMa 3aCTOCOBYIOTHCS CKaJIbIIEI,
eJIEKTpOKayTepH3alis Ta Jasepu. Hapasi BigcyTHi nocii-
JDKSHHS, SIKi TIOPIBHIOIOTH €()eKTUBHICTh IIUX IHCTPYMEHTIB
TIpH TIpoBeieHH] Ppenynoromii. OiHaK, eKCriepUMeHTaIbHI
JOCITIJDKSHHSI, IO CTOCYIOTHCS MPOBEACHS XipypridTHUX
BTPYYaHb y HOPOXKHHUHI POTa MOKa3yIOTh, L0 PO3pPi3H,
3po0IIeHI XOJIOIHOIO CTAILTIO (HOXKHUII a00 CKaNbIels),
3aro0OTRHCS MIBHUIIIIE, HIXK Ti, 10 BUKOHAHI Ja3epoM. Lle,
HMOBIpHO, ITOB’S3aHO 3 TEPMIYHUM MOIIKOKEHHSIM TKa-
HUH T[] 9ac Ja3epHoi mpouenypu [8, 16].

['muboxki XipyprivHi po3pi3u y MOPOKHHUHI pOTa, 33 BU-
HSTKOM CTaHAAPTHOTO MiJpi3aHHs Mia I3UKOBOT BY3/ICUKH
y HEMOBIIST, SIKi epeOyBalOTh Ha TPyIHOMY BHUTOLOBY-

BaHHI, CTAHOBIISATH NIEBHY HEOE3MEKy 1 BUMararoTh BiJ Ji-
Kapst BUCOKOT PO eCiifHOT IMiArTOTOBKH Ta 30CEPEIKEHOCTI.
e HeoOXiqHO JuIs MiHIMI3aLlil PU3HKIB, 30KpEMa PO3BUTKY
KPOBOTEUi, BHHUKHEHHSI TEMATOM, YIIKOIPKEHHS PHICIITIX
TKaHWH a00 HEPBOBHX CTPYKTYP, 10 MOXKE 3yMOBHUTH I1a-
pecTesito uu BTpaTy 4y THUBOCTI si3uka [ 17]. [loBHa Bi3ya-
JTi3allis BCIX TUTOK SI3MKOITIOTKOBOTO HEPBA € HEMOJKITUBOIO,
a HEMOBJISL HE 3/1aTHE MOBIIOMUTH IIPO BTPATy Yy TIHUBOCTI
s3uka. KpiM Toro, 6inb micis BUKOHAHHS TITHOOKHUX PO3-
Ppi3iB CIM30BOi 00OJIOHKK MOYKE CTAaTH ITPUYNHOIO BIIMOBH
JTUTHHY BiJ TPyIHOTO BUTOMOBYBaHH: [18, 19].

[HIIMMHU MeToaMM XipyprivyHOro JIIKyBaHHS aHK1JIO-
I0Cii € (hpeHynoekTomist Ta ppeHynoracTuka. dpeHy-
JIOEKTOMIIO TIOKa3aHa MMPHU HasBHOCTI TOHKOI Ta IMIMPOKOL
By3/1euKH si3uka. [Ipouienypa nossirae y BUCiYEHHI YaCTHHH
i€l By3€UKH 3 HACTYITHUM yIIUBaHHIM paHu. Openy-
JIOTUTaCTUKA — OUIBII CKJIaJHA NPOLeaypa, sSKa MoJsIrae
y PO3CiYeHHI BYy3A€UKH S31Ka 3 IEPEHECEHHAM Micls i1
¢ikcanii Ta ymuBaHHsIM. JlaHa nporiesypa BUKOPHCTOBY-
€TBCS 3a3BHYAN Y JiTEH OLIBII CTAPIIIOTO BiKy Ta OTpelye
3HeOoIeHHs. BupimeHHs TUTaHHA MOA0 XipypridHOTO
BTpYYaHHs Ma€ NPUHMaTUCs CIUTBHO 3 0aTbKaMu, Bpaxy-
BaBIIIH BCi HEJOTIKY Ta nepeBaru [20-22].

[Ticnst BuKOHAHHS (PPEHYIOTOMIT 000B’SI3KOBUM €TAINIOM
€ KJIIHIYHE CITOCTEPE)KEHHS AUTHHHU, ITiJ] 4ac sIKOTO JIiKap
MOBUHEH OLIIHUTHU PE3yNbTaT IIPOBEIEHOTO BTPYUYaHHS Ta
3aJI0KYMEHTYBATH TIOSIBY MOXIIMBUX IMOOIYHUX e(EKTIB,
YCKIIaJHEHb, SIKI MOKYTh BUHUKHYTH Y HEMOBIATH. Jlo
HUX HaJle)KaTh TPUBaJia KPOBOTEYA, MicCsoNepaiiHuii
Oinp, iHQEKIiHHI ypaskeHHS B IUISHII PO3pi3y, BiIMOBa
HOBOHAPOJI)KEHOTO BiJl TOAYBaHHS, a TAKOXK MOTIpIICHHS
a00 MMOBHE MPUNTUHEHHS TPYIHOTO BUTOJAOBYBAaHHS, SKE
BiOyIIOCS MICIsI OTIEPaTUBHOTO BTPYYaHHA. 3a OoTpedun
Mmarepi Ta TUTHHI Mae OyTH HaJlaHa JI0/1aTKOBa JI0TIOMOTa
y IATaHHSX TPYIHOTO BUTONOBYBaHHA [§, 16].

Pesynbrary HalMX TOCIIPKEHb OKa3aJH, 1o y 26 00-
cTexeHux aiteit (68,42%) Oyno mpoBeeHo oneparito ¢hpe-
Hynoromii Ta 12 (31,58%) — dpenynomnnacTuky.

BucHoBku

BcTaHoBIEHO BUCOKHIA BiZICOTOK HOBOHAPOIKEHHX 13
BaJIO0 PO3BUTKY BY3/I€UKH SI3MKa, IO CYIPOBOKYBAIOCS
TPYIHOIIAMH i3 HAJIATO/KEHHSM TPYIHOTO BUTOIOBYBAHHSI.
KoMrutekcHAH MK IUCIUILTIHAPHHUIHA ITiIX1]] y TIarHOCTHUII
Ta JIKYBaHHI aHKIJIOIIOCIT € 3aIOPYKO0 HAaHO1IBII TOBHOT
1 MBHUIKOT MEAMYHOT Ta COIiaabHOI peadimiTamii JiTei.
Heo0OxiHICTh CBOEUACHOT TIarHOCTHKH, MK TUCITUTLTIHAD-
HOTO KOHCHJIIyMY Ta MOCTAaHOBKH MPaBUIBHOTO JIarHO3y
JIa€ MOXKJIMBICTh BYACHO HAJIATH JOTIOMOTY IIiTSM, IO
B CBOIO Y€Pry HAJIATOAUTH IPYJHE BUTOJOBYBAHHSI, BiIHO-
BUTb HEOOX1IHMIA HAOIp Baru Ta CpUsITUME HOPMAITLHOMY
PO3BUTKY AUTHHHU, II0 B NOAANBIIOMY MOKPALIHUTH SKiCTh
11 KXUTTS. BaxkmBanM € MpoBEACHHS CBOEYACHOT MMPOCBIT-
HUILBKOT poOOTH ceperl BariTHUX Ta MaTepiB, 0COOINBO THX,
SK1 HApOIDKYIOTh BIIEpIIIE.

KoHdnikT iHTepeciB. ABropu 3asBISIOTH PO Bij-
CYTHICTb KOH(QJIIKTY iHTEpeciB.

Oxepena cdiHaHcyBaHHA. J[ociKeHHS HE Ma€
30BHINIHIX JpKepelT (iHaHCYyBaHHS.
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A COMPREHENSIVE APPROACH TO THE TREATMENT OF ANKYLOGLOSSIA IN NEWBORNS
Z. Tverdovska', T. Kitsak’, M. Mytchenok?, K. Zahorodnia®, A. Rohaliova*

Stemma Family Dentistry Center' (Chernivtsi, Ukraine)
Bukovinian State Medical University’ (Chernivtsi, Ukraine)
Cornerstone Care Community Health Center® (Morgantown, USA)
Perinatal Center* (Mykolaiv, Ukraine)

Summary.

Recent epidemiological data from Ukraine demonstrate persistently high prevalence rates of ankyloglossia among neonates. In
breastfed infants, a shortened lingual frenulum may contribute to maternal nipple trauma and compromise effective milk extraction,
potentially leading to premature breastfeeding discontinuation. The recommended management involves timely surgical intervention
through frenulotomy, a minimally invasive procedure ideally performed during the early neonatal period when the frenulum presents
as a thin membranous structure. Immediate postprocedural breastfeeding facilitates proper latch establishment, while early intervention
helps prevent development of maladaptive sucking patterns and minimizes long-term complications.

The aim of the study is to develop comprehensive clinical guidelines for the diagnosis and treatment of congenital ankyloglossia
in neonatal populations.
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Material and methods. A prospective clinical study was conducted at the Perinatal Center of Mykolaiv Regional Clinical Hospital
throughout 2024, involving 265 neonatal patients. Diagnostic assessments were performed by a multidisciplinary team including
a neonatologist, an oral and maxillofacial surgeon, and a breastfeeding consultant. Standardized examination protocols were employed
to evaluate frenulum morphology and functional impact.

Results. Among 265 examined neonates, 38 cases of congenital ankyloglossia were identified, representing a prevalence rate of
14.34%. The cohort demonstrated three distinct anatomical variations. Type II ankyloglossia, characterized by a thin, translucent frenulum
with anterior tongue attachment, was observed in 16 infants (42.10% of affected cases). Type III presentation, featuring a dense fibrous
band with significant mobility restriction, was documented in 12 newborns (31.58%). The Type I variant, comprising a short membranous
attachment, was identified in 10 cases (26.32%).

In breastfed infants, an abnormally short lingual frenulum represents a significant pathological factor that may cause maternal
nipple discomfort and traumatic injury, while simultaneously compromising the infant’s ability to effectively extract breast milk. These
combined factors frequently contribute to premature discontinuation of breastfeeding.

For neonates presenting with a thin, shortened frenulum that demonstrably impairs sucking function and results in inadequate weight gain,
immediate frenulotomy—involving a precise transverse incision of the mucosal fold-represents the intervention of choice. This procedure is
optimally performed within the initial postnatal days, though may be appropriately deferred to subsequent weeks or, provided the frenulum is
amucosal fold. The intervention is routinely conducted in either maternity ward settings or outpatient clinics, requiring no suturing due to the
minimal nature of the surgical site. In cases where examination reveals a thickened, fibrous frenular band, more comprehensive surgical correction
through frenuloplasty becomes necessary, with such procedures typically scheduled during early infancy to ensure optimal functional outcomes.

Conclusions. The study revealed a substantial prevalence of lingual frenulum developmental anomalies among newborns, with these
anatomical variations demonstrating clear correlation with impaired breastfeeding establishment. These findings demonstrate that optimal
management requires a comprehensive interdisciplinary approach to diagnosis and treatment for complete medical and social rehabilitation
of affected infants. Early detection through professional examination, combined with accurate multidisciplinary evaluation, enables timely
intervention that directly facilitates successful breastfeeding, proper weight gain, and supports normal infant development—ultimately
improving quality of life outcomes. Of particular importance are targeted educational initiatives focused on maternal populations, with

special consideration given to primiparous mothers, regarding early signs of feeding difficulties and available interventions.
Keywords: Ankyloglossia; Short Lingual Frenulum; Frenulotomy; Breastfeeding.
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MODERN APPROACHES IN TREATMENT
OF LYMPHATIC MALFORMATIONS

IN CHILDREN
I. Benzar'?, R. Mamedov'?

Bogomolets National Medical University',
National children’s specialized hospital KOKHMATDY T»?
(Kyiv, Ukraine)

Summary.

Lymphatic malformations (LMs) represent a prevalent subtype of vascular anomalies associated with significant morbidity in
pediatric patients. Clinical manifestations, disease progression, and prognosis correlate with cyst size and anatomical location.
However, optimal therapeutic strategies remain incompletely defined.

The aim of this study was to analyze the clinical presentation, complications, and treatment outcomes of LMs in children.

Methods. This retrospective, non-randomized case series included 259 patients with LMs who underwent hospital treatment
at a single center between 2014 and 2024.

Results. The majority of patients presented with LMs during the first two years of life (81,5%,), and a significant number were
diagnosed prenatally (15,83%,). Cervicofacial LMs were the most common type (52,51%,), with mediastinal involvement observed
in 11.9% of cases. Airway obstruction necessitated tracheostomy in 4.2% of patients. Abdominal and retroperitoneal LMs were
diagnosed in 43 (19,1%) while external genitalia involvement was noted in 17 (6,56%) patients. Sclerotherapy was the primary
treatment for head and neck LMs (117/136 (86,03%,)), whereas surgical resection was more frequently employed for abdominal
LMs (32/43 (74,42%)) and external genitalia LMs (10/26 (38,46%)). Extremity, axillary, and truncal LMs were predominantly
managed with sclerotherapy. Systemic sirolimus therapy was administered in 3.1% of cases (n=8) with complicated LMs,
resulting in symptomatic improvement in 78.5% of these patients, though no complete resolutions were achieved.

Conclusion. Common LM complications included inflammation and intralesional bleeding with mass effect. Surgical
resection proved effective for abdominal and external genitalia LMs but carried potential risks for cervicofacial and limb
LMs. mTOR inhibitor therapy demonstrated efficacy in complex cases. A multidisciplinary approach remains essential for LM
management, with further refinement of treatment strategies required to optimize outcomes.

Keywords: Vascular Anomalies; Lymphatic Malformations; Children, Cclerotherapy, Curgical Treatment; mTOR Inhibitors.

Introduction

Lymphatic malformations (LMs) encompass a spectrum
of disorders with heterogeneous clinical presentations, disease
courses, and prognoses. Cystic LMs represent the most
prevalent subtype. Classification by cyst size has clinical
relevance, as macrocystic LMs demonstrate superior treatment
responsiveness to both surgical intervention and sclerotherapy
compared to microcystic LMs, whose infiltrative growth
pattern often precludes effective therapy [1].

This article presents our institutional experience in managing
cystic LMs, with particular emphasis on complications and
therapeutic approaches. We demonstrate that clinical variability
stems not only from anatomical location and cyst size, but also
from complication status and relationship to major lymphatic
collectors. While sclerotherapy remains the gold standard for
cystic LMs [2], surgical resection maintains clinical utility,
particularly for abdominal lesions. Emerging evidence supports
mTOR inhibitors as targeted therapy for complex cases [3].

The introduction of mTOR inhibitors may herald a new
paradigm in managing severe, complicated LMs, given
their promising therapeutic profile [4].

Materials and methods

The Committee on Clinical Investigation at Bogomolets
National Medical University approved this study, which was
conducted in compliance with Good Clinical Practice (ICH-
GCP) guidelines and the Declaration of Helsinki [5]. Written
informed consent was obtained from all participants’ parents/
legal guardians, with the approval of the study protocol
granted by the Local Ethics Committee.

Statistical analysis utilized R software (version 4.2.2,
2022-10-31 Continuous variables with normal distribution
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are presented as arithmetic mean (M) =+ standard error (m)
(M=£m); other data are reported with 95% confidence intervals.
Study design: retrospective nonrandomized case series.
In total, 259 patients with cystic LMs who underwent
hospital treatment within a single center between December
2014-December 2024 were included in the study.
Inclusion criteria comprised: age less than 18 years old,
>6-month follow-up, centralized diagnostic/therapeutic
management, and absence of malignant neoplasms.
Standardized evaluation included: demographic
characteristics, disease onset age, anatomical localization,
clinical manifestations, complications, prior treatments,
therapeutic outcomes, current treatments and procedure-
related adverse events. Diagnostic protocols incorporated
grayscale ultrasonography with color/spectral Doppler for
initial screening and surveillance. MRI was performed at the
beginning of treatment (n=239) and at following treatment
stages (n=155). Contrast-enhanced CT (n=23) was reserved
for acute airway compromise or osseous involvement
assessment. Histopathological confirmation (n=59) required
positivity for podoplanin (lymphatic endothelial marker
recognized by antibody D2-40) in resected specimens.
OK-432 (Picibanil), bleomycin, or their combination
were utilized for sclerotherapy. Under ultrasound guidance,
the procedure involved cystic cavity puncture, fluid
aspiration (with subsequent cytological confirmation), and
sclerosing agent administration. Laparoscopic guidance
was employed for patient’s safety during sclerotherapy of
extensive intraabdominal/retroperitoneal cystic LMs. Dosing
regimens were: OK-432 at 0.5-1 KE per session (12-24 week
intervals); bleomycin at 0.5-1.0 mg/kg per session (8-12 week
intervals), not exceeding 5.0 mg/kg annually.
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The mTOR inhibitor sirolimus was administered both
systemically (initial dose 0.8 mg/m? twice daily, target
serum level 5-15 ng/mL [6]) and topically (0.2% gel twice
daily).

All systemic therapy recipients received trimethoprim-
sulfamethoxazole for Pneumocystis pneumonia prophylaxis,
with biweekly laboratory monitoring

Treatment efficacy was quantified by percentage LM
volume reduction >6 months post-treatment, categorized
as: excellent (90-100%), good (60-89%), satisfactory
(20-59%), or absent (0-19%)

Results

Patient demographics and other characteristics are
presented in Table 1. A slight male predominance can
be observed. Although presentation ages varied, 81.1%
(n=210) manifested within the first two years of life,
including 15.8% (n=38) with prenatal diagnosis via routine
ultrasonography. Among prenatal cases, 5.3% (n=2)
required fetal MRI for suspected airway compromise, with
one EXIT procedure performed. Cervicofacial localization
predominated (52.51%), without left-sided predominance
despite thoracic duct anatomy (Figure 1).

Table 1

Demographic and clinical characteristics of patients with lymphatic malformations (n=259)

Total group n=259

Gender

Male 142 (54,83%)

Female 117 (44.17%)

Age at Disease Onset

Prenatally 41 (15,83%)

Immediately postnatally 78 (30,12%)

between 1-5 years 91 (35,14%)

between 6-12 years 27 (10,42%)

> 12 years 22 (8,49%)

Anatomical Distribution

Head and neck 136 (52,51%)

Abdominal/retroperitoneal locations 43 (16,60%)

Axillar 11(4,25%)

Extremities 24 (9,27%)

Thoracic/abdominal wall 9 (3,47%)

Perineum 9 (3,47%)

Multiple lesions 10 (3,86%)

External genitalia 17 (6,56%)

Clinical Variants

Cystic (common) form 244 (94,21%)

Generalized lymphatic anomaly (GLA) 5 (1,93%)

Kaposiform lymphangiomatosis (KLA) 3 (1,16%)

LM in GSD 3 (1,16%)

Congenital telangiectatic LM (CTLM) 4 (1.54%)

Primary Patients 212 (82.2%)

Treatment History

3-blocker therapy 3 (1,16%)

Systemic steroids 1 (0,39%)

Surgical management 36 (13,9%)

Lesion-related Complications

Airways compression 17 (12,5%)

Proptosis 4 (1,54%)

Acute exophthalmos 2 (0,77%)

Mucosal lymphorrhea 8 (3,09%)

Cutaneous lymphorrhea 18 (6,95%)

Coagulation disorders 5 (1,93%)

Chyloperitoneum 1 (0,39%)

Chylopericardium 3 (1,16%)

Chylothorax 5 (1,93%)

Osseous involvement 11 (4,25%)

Most cases (82.2%, n=212) represented initial presentations,
while 18.2% (n=47) had prior interventions: surgical (17.0%,
n=44) or medical (1.2%, n=3; B-blockers n=3, steroids n=1).
Previous treatment complications included: facial nerve palsy
(n=2), phrenic nerve injury (n=1), lymphorrhea-associated
vesicles (n=18), and deforming scars (n=22).

The incidence and severity of LM complications
correlated strongly with anatomical localization. Among
136 patients with cervicofacial and mediastinal cystic

LMs, airway compression developed in 12.5% (n=17).
Clinical manifestations ranged from transient stridor
(5.1%, n=7) to complete airway obstruction requiring
tracheostomy (4.4%, n=6), with 2.9% (n=4) necessitating
emergency surgical intervention for acute respiratory
failure. All tracheostomies were performed prior to
definitive treatment. Bilateral involvement and mediastinal
extension were identified as primary risk factors for
clinically significant airway compromise.
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Figure 1. Cervicofacial LM before (A, B) and after (C, D) sclerotherapy.

Ophthalmic complications included proptosis secondary
to upper eyelid infiltration (n=4), carrying substantial risk
of amblyopia development without prompt intervention.
Bleomycin sclerotherapy demonstrated particular efficacy
in these cases. Two patients developed acute exophthalmos
from retrocanal orbital lesions.

Oral cavity involvement manifested as mucosal vesicles
with lymphorrhea in 5.9% (n==8) of cervicofacial cases,
with associated macroglossia and open-bite deformity in
five instances.

Cutaneous lymphorrhea affected 7.0% (n=18) of the
total cohort, predominantly (77.8%, n=14) following
incomplete surgical resection. Anatomical distribution
of cutaneous involvement included extremities (n=7),
perineum (n=3), and facial regions (n=3).

Coagulopathy, characterized by marked D-dimer
elevation (>5XULN) with mild hypofibrinogenemia, was
identified in 1.9% (n=5) of patients with extensive LMs.

The most severe complications arose from lymphatic
leakage, intralesional hemorrhage, and inflammatory-
mediated mass effect, particularly in mediastinal LMs.

Chylothorax developed in two patients with massive
thoracoabdominal LMs (one postoperatively). Surgical
exploration revealed cisterna chyli injury as the etiology of
postoperative chylous leakage. Mediastinal involvement was
documented in 7.0% (n=18) of cases, comprising isolated
lesions (11.1%, n=2), combined cervicofacial-mediastinal
disease (61.1%, n=11), and concurrent truncal involvement
(11.1%, n=2). Acute hemorrhage within mediastinal LMs
precipitated respiratory compromise in 16.7% (n=3), requiring
emergent surgical management (complete excision in one
case, debulking procedures in two) with successful outcomes.

Therapeutic approaches for LMs included sclerotherapy
(n=149, 57.5%), surgical excision (n=49, 18.9%), combined
sclerotherapy and surgery (n=25, 9.7%), and sirolimus
therapy (n=4, 1.5%), with systemic sirolimus administered
to 8 patients and topical sirolimus gel applied in 2 cases.

Sclerosing agents comprised OK-432 (49.1%, n=80),
bleomycin (19.3%, n=50), and their combination (12.7%,
n=33). Both agents demonstrated good tolerability, though
OK-432 was associated with allergic skin rash (1.3%,
n=1/80) and edema requiring decompression (5.0%,
n=4/80). Bleomycin-related adverse events included local
infection (1.2%, n=1/83), predominantly with oral mucosa
applications, and hyperpigmentation (2.4%, n=2/83).

Cervicofacial LMs were managed primarily with
sclerotherapy (86.0%, n=117/136), utilizing OK-432
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(55.4%, n=62), bleomycin (25.0%, n=28), or combination
therapy (19.6%, n=22). Surgical intervention was required
in 2.9% (n=4) for atypical histopathology (n=2), recurrent
inflammation (n=1), or OK-432 allergy (n=1). Combined
approaches (9.6%, n=13) involved sclerotherapy with
adjunctive procedures: tracheostomy with mass resection
(n=3), partial glossectomy for macroglossia (n=3),
intraorbital LM resection for exophthalmos (n=1), and
debulking of residual masses (n=6). Spontaneous regression
occurred in 2.2% (n=3). Mediastinal-extending cervicofacial
LMs were treated with sclerotherapy alone (54.5%, n=6/11),
sclerotherapy with tracheostomy (27.3%, n=3), or combined
sclerotherapy and mediastinal resection (18.2%, n=2).
Treatment outcomes for cervicofacial LMs were
excellent (50.7%, n=69), good (34.6%, n=47), or
satisfactory (14.7%, n=20), with no mortality. Macrocystic
LMs demonstrated superior outcomes, particularly
unilateral cases showing 100% excellent/good results,
including 81.2% (n=52/64) requiring single sclerotherapy
sessions. Microcystic variants, especially upper lip
localization, showed poorer response (10-30% regression).
Prior incomplete resection predicted worse outcomes, with
satisfactory results in 31.3% (n=5/16) of such cases.
Three (81.8%) of 11 patients with axillary LMs
underwent sclerotherapy, with OK-432 used in 9 (60.0%)
cases and OK-432 combined with bleomycin in 2 cases.
Excellent results were achieved in 8 (72.7%) patients and
good results in 2 (18.2%) patients. In 2 patients who had
undergone prior debulking procedures, sclerotherapy proved
insufficiently effective, but topical application of 0.2%
sirolimus gel successfully controlled skin lesion progression.
Among 24 patients with extremity LMs, 10 presented as
primary cases while 8 had previous surgical interventions.
Notably, all patients with prior procedures developed
complications, including incision scar vesicles (n=7),
lymphedema (n=2), and prolonged lymphorrhea (>30 days,
n=3). Treatment approaches included sclerotherapy
(54.2%, n=13) and surgical excision (4.2%, n=1).
Abdominal and retroperitoneal LMs were diagnosed in
39 (15.1%) children, with isolated lesions in 92.3% (n=36)
and combined mediastinal involvement in 7.7% (n=3).
Surgical management included: complete laparoscopic
resection (41.0%, n=16), video-assisted transumbilical
bowel resection (16.4%, n=6), and primary laparotomy
(n=5). Five cases required conversion to laparotomy due
to previous surgeries or severe inflammatory processes.
Sclerotherapy was employed for 4 retroperitoneal LMs,
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including one case with thoracic duct connection via cisterna
chyli managed with laparoscopic-guided sclerotherapy.

Splenic lesions required splenectomy in one patient
for refractory pain, while two patients were managed
conservatively. Treatment outcomes for abdominal LMs
included excellent (76.9%, n=30), good (17.9%, n=7),
satisfactory (5.1%, n=2), and unsatisfactory (2.3%, n=1)
results.

Systemic sirolimus therapy was administered to 8
(3.1%) patients with complicated cases: cervicofacial and
mediastinal cystic LMs with upper airway obstruction (n=2),
thoracoabdominal LMs complicated by chylothorax (n=2),
extensive chest wall lesions with mediastinal extension
(n=2), and external genitalia/perineal LMs (n=2). Clinical
improvement (symptom reduction, decreased LM size, and
cosmetic enhancement) was observed in 78.5% (n=7/8)
of cases, though no complete resolutions were achieved.
Treatment duration ranged from 6 to 24 months (median
7+2.4 months). One 2-year-old patient with extensive
abdominal/retroperitoneal LMs and postsurgical chylothorax
succumbed to secondary immunodeficiency and sepsis.

Sirolimus-related adverse events included oral
mucositis (n=2), dyslipidemia (n=2), and leukopenia
(n=1). Mucositis responded to topical antiseptics, while
dyslipidemia was managed with dietary modification.

The leukopenic episode (occurring in an infant) resolved
after temporary sirolimus discontinuation, with subsequent
uneventful therapy continuation.

All 26 patients with external genitalia/perineal LMs
received individualized treatment. Sclerotherapy (inducing
obliteration of pathological lymphatic vessels) was
performed in 4 cases. Surgical intervention (partial/complete
resection for functional and aesthetic improvement) was
undertaken in 9 patients. Two patients received systemic
sirolimus (mTOR inhibitor therapy targeting abnormal
lymphatic proliferation). This multimodal approach achieved
pathological regression while minimizing recurrence risk.

The assessment of treatment efficacy demonstrated
positive outcomes in most cases. Complete resolution
of clinical manifestations or only minimal residual
symptoms with no functional impairment was observed
in 7 patients (26.9%), indicating an excellent treatment
outcome. A significant improvement with minimal residual
symptoms, classified as a good outcome, was achieved in
12 patients (46.2%). A satisfactory outcome, characterized
by partial regression of the pathological process, was
recorded in 7 cases (26.9%).

The choice of treatment modality for LMs should be
guided by their anatomical localization, as highlighted in
Table 2.

Table 2
Treatment of cystic (common) LMs according to anatomical localization
Anatomical localization Sclerotherapy | Surgery gﬁfnm Combined Sr%cér;;asr;?;nu,s
observation

?32?1a3n6d neck 117/(86,03%) | 4(2,94%) (sclerothle::a(s)‘?:r:/é)surgery) 2(147%)
#ct))ti(l)T:;nal andretroperioneal | 5 (11.63%) |32 (74,42%) | 2 (4.65%) (scleroth:r;%)?g?g surgery) -
Total 11 9 (81.62%) " ond topital Sirolmus)
Extremities 13 (54,17%) | 1(4,17%) 1(4,17%) 9 (37,5%
E(;(;[:Irggl gentalia and perineum| g (19,23%) | 10(38,46%) | 2 (7,69%) (sclerothser(;r?fsr:/é)surgery) 4 (15,38%)

Multivariate analysis revealed that treatment outcomes
for cystic LMs were primarily determined by LM subtype
and prior treatment history. Patients with macrocystic LMs
demonstrated superior treatment outcomes (p<0.005).
Previous therapeutic interventions were associated with

reduced treatment efficacy (p<0.005), while lymphatic
leakage and mediastinal involvement correlated with
poorer prognosis.

The overall results of cystic LM treatment are
summarized in Table 3.

Table 3
Results of treatment
Anatomical localizations Excellent Good Satisfactory Pure

;';2? fsned neck 69 (50,74%) | 47 (34,56%) | 20 (14,71%) 0
?:t(;(l)r;glnal and retroperitoneal 30 (76,92%) 7 (17,95%) 2 (5,13%) 0
Axillar o o o

Total 11 8 (72,73%) 2 (18,18%) 1 (9,09%) 0
Extremities 0 0 )

Total 24 3 (12,5%) 18 (75%) 3 (12,5%) 0
Eg‘::{gg' genitalia and perineum 7(26.92%) | 12(46,15%) | 7 (26,92%) 0
%{‘a‘?r'zgnc'“d'”g multiple lesions 6 (26,09%) 9 (39,13%) 7 (30,43%) 1 (4,35%)
Total 259 123 (47,49%) | 95(36,68%) 40 (15,44%) 1(0,39%)
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Discussion

When characterizing cystic LMs, their principal clinical
features include: an incidence of 1 per 4000-16000 live
births [7,8], predominant localization in anatomical regions
containing major lymphatic collectors — specifically the
head and neck region (45-53%) [1,9] (corresponding to the
thoracic duct venous angle junction) and abdominal cavity
(cisterna chyli area where abdominal lymphatic tributaries
converge) [10]. While disease onset typically occurs
within the first two years of life, clinical manifestations
may emerge at any age [1,8]. Our findings align with
published data [11]: 62.5% of cases involved cervicofacial
localization, 17.9% demonstrated abdominal/ retroperitoneal
involvement, 70.7% manifested within the first two years of
life, while 6.3% presented after age 12. Prenatal diagnosis
was established in 15.8% of cases [12].

Historically, surgical excision represented the sole
therapeutic option for cystic LMs, though outcomes
were frequently suboptimal. Cervicofacial LM resection
has been associated with complication rates of 12-33%
and recurrence rates of 15-53% [9,13]. Recurrences
and complications typically result from inadequate
preoperative evaluation or suboptimal treatment planning.
Surgeons must remain vigilant for unexpected anatomical
findings [14]. In our cohort, 80% of patients experiencing
residual masses or postoperative complications had
undergone procedures without preoperative CT or MRI.

The efficacy of surgery in achieving satisfactory
cosmetic outcomes for cervicofacial LMs remains
questionable. Procedural planning must account for several
pathological characteristics: fascial plane adherence,
tissue infiltration, and anatomical distortion by LMs.
latrogenic injury to neurovascular structures during
resection of benign lesions represents an unacceptable
risk [15]. Furthermore, postoperative progression of facial
asymmetry occurred in 31.3% of cases in our series, with
lymphatic vesicle adhesion to surrounding tissues and scar
formation representing additional concerns [16].

While no standardized treatment protocol exists for
cystic LMs, sclerotherapy has emerged as a predominant
therapeutic approach in recent decades [2,9,17]. Current
literature consistently reports superior outcomes
for macrocystic LMs regardless of sclerosing agent
selection [9,17,18]. In our clinical practice, both OK-432
and bleomycin demonstrated favorable efficacy profiles
with minimal adverse effects.

Most LMs present as isolated lesions that do not
threaten pediatric viability, particularly small localized
variants demonstrating spontaneous regression in 2.8% of
cases. This observation supports conservative management
strategies, as therapeutic interventions in young children
carry inherent risks given the frequent proximity of LMs to
vital structures governing respiration, deglutition, auditory,
and visual functions. Clinicians must recognize that
complete LM eradication may not always be achievable.
In many instances, vigilant observation («watch and wait»
strategy) proves preferable to premature intervention
without comprehensive pathological understanding, which
may precipitate detrimental outcomes [19]. Our data
indicate a mean treatment initiation age of 3.9+3.6 years
(95% CI), consistent with published norms of 3.4 years [15].
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Traditional pathophysiological models attributed LM
development to lymphatic network maturation defects
resulting in dilated, dysfunctional channels lacking smooth
muscle components. Contemporary molecular research
has identified somatic genetic abnormalities within
malformation tissue as the fundamental etiology [7,13].

Specifically, somatic mutations in PIK3CA (encoding
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic
subunit alpha) frequently occur in isolated lymphatic
malformations and certain vascular malformations with
lymphatic components [20]. These discoveries substantiate the
pivotal role of PI3K/mTOR pathway dysregulation in vascular
morphogenesis, rationalizing mTOR inhibitor therapy.
Since the inaugural 2011 report of sirolimus application for
LMs [21], subsequent case series [9,22-23] and a prospective
multicenter trial [20] have corroborated its therapeutic
potential. However, methodological limitations persist,
including heterogeneous patient populations compromising
statistical rigor. Critical questions remain regarding optimal
treatment duration, toxicity mitigation, and long-term
oncological risks (particularly cutaneous malignancies and
lymphoproliferative disorders) [24]. Dosing protocols exhibit
minor variability across studies, though most employ an initial
regimen of 1.6 mg/m? divided twice daily [4,21], which we
have adopted. Therapeutic drug monitoring targets 5-15 ng/mL
plasma concentrations, supported by 76% of reviewed
literature (19/25 sources) [13]. Our protocol mandated 10%
dose escalation for subtherapeutic levels (<5 ng/mL), while
maintaining concentrations below the 20 ng/mL toxicity
threshold [13]. Therefore, deviations in sirolimus clearance
must be carefully monitored in pediatric patients as they
reflect drug metabolism capacity. The most comprehensive
sirolimus dosing guidelines originate from pharmacologists
at Cincinnati Children’s Hospital Medical Center [3]. Target
plasma concentrations of 5-15 ng/mL were achieved within
2-3 months in 94% of patients aged 3 months to 18 years.
For children >2 years, the average dose required to maintain
~10 ng/mL was 1.8 mg/m? twice daily (range 0.8-2.9 mg/
m?), while infants (3 weeks-2 years) required 0.7-1.6 mg/m?
twice daily. Both literature evidence and our data indicate
heightened sirolimus toxicity risks in younger populations. In
our cohort, leukopenia developed in one 12-month-old patient,
with no marrow suppression observed in others. Notably, the
first reported sirolimus-related fatalities occurred in 2018: two
infants with kaposiform hemangioendothelioma developed
fatal Pneumocystis pneumonia [25], emphasizing the critical
importance of prophylaxis.

Our experience demonstrates sirolimus efficacy in
giant LMs, consistent with recent publications. However,
prognosis significantly worsens with concurrent chylothorax,
mediastinal involvement, or airway compromise [3].

Conclusions

LMs exhibit remarkable clinical heterogeneity, from
incidental findings to life-threatening masses.

Common complications include inflammatory episodes,
intralesional hemorrhage with mass effect, sepsis, and
hemorrhagic shock.

Current therapeutic options include surgical resection,
sclerotherapy, and emerging targeted therapies. While surgery
remains preferred for abdominal and genital LMs, its application
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for cervicofacial and extremity lesions carries substantial risks
of recurrence, complications, and suboptimal cosmesis. mMTOR
inhibitors show particular promise for complex cases.

These findings validate multidisciplinary management
while highlighting the need for optimized treatment

Keywords: Vascular Anomalies; Lymphatic
Malformations; Children; Sclerotherapy; Surgical Treatment;
mTOR Inhibitors.
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CYYACHI IIAXOAU B JIKYBAHHI JIIM®ATUYHUX MAJ]b(DOPMA]_Uﬂ Yy lllTEﬁ
I Benzap'?, P. Mameoos'”

HauionanbHuii mequnuHuii yaisepcuter imeni O. O. Boromoubus',
HanioHajbHa quTA4a cneuianizoBana jikapus «OXMATINT»?
(m. KuiB, Ykpaina)

Pesrome.

Jlimdparmani Mansdopmarii (JIM) € mommpeHuM THITOM TiM(paTHIHUX MAIB(QOPMAILiH, IKi MOXKYTh CHIPHYHHUTH 3HAYHY 3aXBOPIO-
BaHicTh y aiteid. KiiniuHa kapTuHa, nepeOir i mporuno3 JIM BapiloloTh 3a1eXHO BiJ po3Mipy i Jokamizanii kict. OgHak onTHMaIbHA
cTpareris JtikyBaHHs JIM 11e He 10 KiHI BCTAaHOBJICHA.

MeToro IIbOTO TOCTIPKeHHsI OyB aHalli3 KIIHIYHOI KapTHHH, yCKIIQAHEHb Ta pe3yiIbTaTiB JikyBaHHS JIM y miTeid.

Mertoxu. g peTpocnieKTHBHA HE paHIOMi30BaHa cepis BUMAJKIB BKIrodana 259 marienTis 3 JIM, sKi IpoXoAwIn cTarioHapHe
JIKyBaHHS B OTHOMY IIeHTpi B mepiox 3 2014 mo 2024 poxwu.

Pe3yabrarn. Y Oinbmiocti namnienTis JIM Oynu BHSIBIICHI IPOTATOM IIEPIINX ABOX POKiB XHTTA (81,5%), a 3HaUHA KLIBKICTH Oyna
JiarHocToBaHa nmpeHatansHo (15,83%). JIM ronosu Ta mui Oyii HalOiIeII HomHpeHuM TroM (52,51%), 31 3HaYHOIO YacTKOIO cepe-
noctinnas (11,9%). 3 aux 4,2% norpebyBaiu TpaxeocToMii 3 IPUBOAY OOCTPYKIIIT MUXATBHUX MUIAXiB. TakoK BiJTHOCHO TOIIMPEHIMHI
Oynu abnoMiHaibHI Ta 3aouepeBuHHi JIM, niarnocroBani y 43 (19,1%) miteid, 30BHIIHI crareBi opranu Oymu 3amydeni y 17 (6,56%).
Cxuteporepartist Oyima HaiiGUIBII HOIIMPEHUM METOIOM JIiKyBaHHs JIM ronosu ta mmi (117/136 (86,03%)), Toxi sik Xipypridaa pe3eKIis
yacTime 3actocoByBanacs st JIM uepeBnoi nmopoxkanuu (32/43 (74,42%)) ta JIM 30BHimHIX crareBux opranis (10/26 (38,46%)).
CxurepoTeparrito IepeBaXkHO 3aCTOCOBYBAIN Y XBOpHX 3 JIM KiHIIIBOK, MaxBoBHX Ta Tyimyrmaactux JIM. CucTeMHy Tepariio CHpOIiMyCoM
3aCTOCOBYBAJIN y HEBEJINKOI KUIbKOCTI manieHTiB (n=8 (3,09%)) 3 ycknagnennmu JIM. 3 aux y 7/8 (78,5%) narieHTiB crioctepiranocs
TIOJINIIEHHS CHMIITOMIB, aJie B )KOJHOTO HE CIIOCTEPIranocs IOBHE 3HUKHEHHS 3aXBOPIOBAHHS.

Bucnosok. [Tommpennmu yckinagaenasmMy JIM e 3anmaneHHs 1 BHyTPIIIHBOCEaHCOBI KpoBoTedi 3 Mac-e(ekToM. XipypriuHe BTpY-
YaHHS € MeTOJoM BHOOpY rpu JIM depeBHOI Ta 30BHIIIHIX CTaTEBUX OPraHiB, aJie MOTEHIIHHO MKiaIuBoMy rpu JIM mmitHO-JINIeBIX
OpraHiB Ta KiHIIBOK. Y CKJIaJJHUX BHIIaKaxX cucTeMHa Tepartis inriditopamu mTOR Gyna epexTnBHO0. MyIBTHANCIUILTIHAPHIHN X1
€ e(heKTUBHIM Yy JTiKyBaHHI JIM, BUMararo4qn moaabuioro yI0CKOHAJICHHS CTpaTeTii Ul ONTUMI3alii pe3ybTaris.

KurouoBi cjioBa: cypunni anomartii; nimparnani Maisopmaltii; 1iTh; ckiepoTepartis; Xipypriuse gikypanus; inri6itopu mTOR.
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3AXBOPIOBAHHA ITEYIHKU TA KOPOHABIPYCHA
XBOPOBA V BATITHUX

I10. b. Axumuyk, A. B. boiiuyk,
0. M. Axumuyk
TepHOMUTbCHKHI HAI[IOHAEHINA METMYHAN

yHiBepcureT iM.. . 1. TopbaueBcrroro MO3 Vkpainu
(M. Tepuomnins, Ykpaina)

Pezrome.

Hosuii mun eipycy (Covid-19) € 0yace nebesneunum 0us dcumms ycix a0o0ei, y momy yucii 01 nepebicy 6a2imuocmi.
Bazimuicms — ye ocobnusuii cmar HCIHOUO20 OP2AHIZMY, AKUL CYNPOBOONCYEMBCS SHUNCEHHSM IMYHHO20 3AXUCMY | MOMY 842iMHA
JHCIHKA € OyHCce YYMAUBOIO 00 THEKYITIHUX 3AX80PI06AHD.

Memoro Hauio2o docniddicents OYN0 GUSHAUEHHSL BNIUBY CIMAHY NedinKu 8a2imHoi Ha gipycue ingikysanus Covid-19.

Mamepianu i memoou. I1i0 nawum cnocmepedrcenHam 3Haxo0UI0Cs 85 eazimuux HCiHoK, AKi Oyau posnodineni na 3 epynu.
Mo I epynu ysitiuino 30 eazimuux sHcinok i3 oucymnxyiero naayenmu, 0o Il epynu — 30 eacimuux i3 ouc@yHnxyiero niayenmu
ma nepenecenoio KOpoHasipycHol x60poboto nio uac eazimuocmi. Konmponwny epyny cxnano 25 300posux 6a2imuux JdciHox
3 izionoziunum nepedicom eazimmocmi 6€3 03HAK AKYULePCbKUX YCKAaOHeHb. Kniniuna oyinka cmany nayieHmis oyinoeanidcs
3a aHamMHe30M, ckapeamu, 1a60pamopHUMU ma iIHCMPYMEHMANbHUMU 00CMeNCeHHAMY (3a2anbHull ma OIOXIMIYHUL aHAani3
Kpo8i, ceui, Kapoiomokozpaghis ma yiompaszeykoge 00CmediceHHs nioda ma jie2etb 6a2imuoi npu nidospi Ha NHEEMOHII).
Ilpu nposedenni Haykosux 00caiodicenb 0yn0 36epexceno 0CHO8HI npunyunu dioemuxu. CmamucmuyHuil aHaniz 30iUCHeHO
3 BUKOPUCMAHHAM NPOSPamMHo20 3abesneuennsi Microsoft Exel ma «Statistica —10».

Pesynomamu 0ocnioncenv ma ix oo6zoeopennsn. Koponasipycna ingpexyis mana cepeoniii ma 8axcKiti CmyniHb 6axcKocmi
v 18 (59,4%) nayicnmie, wo sumacano zocnimanizayii @ xainixy, a 12 (39,6%) eacimnux manu KiiHiyHi nposeu 20cmpoco
pecnipamopnozo 3axeoplosanis, ckapeu Ha 007i @ 20pii, 3a2anbHy c1abicmy, Kaulelb, NiOGUWeHH meMnepamypu mina 0o
ebpunbrux 3nauens. YV oinvuwocmi nayienmis 6yna diacnocmosana 00HobiuHa abo 0800IUHA NOAICe2MeHMAaPHA BipYCHA
NHEBMOHIsL 3 PIHUM GI0COMKOM YpadCeHHs leceHe8oi mkanHuHu (6i0 5 0o 30%). ¥V cmpykmypi ekcmpazeHimanbHoi namonoaii
V NONOBUHU JHCIHOK OIAZHOCMOBAHA aHeMis, Y uemeepmi — mi yu [HWi 3axX80PI068anHs cenamobiniapHoi cucmemu. 30xpema,
y II epyni koscHa Opyea xcinka mana diazno3 amemii, nopisnano y I epyni anemito eazimuux manu auue 20,0% nayicumis
(OR=2,8; 95%, CI: 19,8-56,1; p<0,05). 3axeopiosanns cenamobiniapnoi cucmemu 6KN0O4ANU. HEKATLKYAbO3HUU XONeYUCTHUN —
2 (6,6%) eunaokie, oucynkyito sHcoeuosusionux wiiaxie — 3 (9,9%) eunaoxise, xponiunuii gipycuuii cenamum — 3 (9,9%)
6unaokie ma cenamos gazimuux — 2 (6,6%) sunaoxis. Ilpu nopiguAnHi wWancu pusuxy po3gumky KopoHagipycroi inghexyii'y epyni
6azimuux 3 namonoeicio nedinku oynu y 5 pasie euwge (OR=5,0; 95%;, CI: 6,6-33,3,; p<0,05). Apmepianvna cinepmensisa oyna
niomeepoxcena y eazimuux Il epynu’y 17 (56,1%) eunaoxax.

TTiosuwenns piens mpancaminas oinoule Hopmu peecmpysanoce mavxce y 70,0% eunaoxis, moodi ax nioguujenuti pigeHs
ayarcHoi pocgpamasu 6ys xapaxmepnum 0aa 89,0% eunaoxie. Li dani ceiouame, wo neuinka weuoKo NOYUHAE peazysamu Ha
inghixysanns gipycom SARS-Cov-2, ujo nposgniacmucs y nopyuwleHni 20Meocmasy 3a paxyHox 320pmansHoi cucmemu, 3p0OCmManHi
pisHs ibpunoeeny. Pisenv C-peaxmuerozo Oinka 3a HASA6HOCMI KOPOHABIPYCHOL X60p0OOU NIOBUUBCSL Y BALIMHUX 8 CEPeOHbOMY
vy 5 pazie (OR=2,8; 95%, CI: 9,5-27,5; p<0,05). 3 yckaaoneuw nepebicy eazimnocmi npu inghexyii Covid-19 y 12 sacimnux
(39,6%) (OR = 7,4; 95% CI: 6,7-49,5; p <0,01) chocmepicasca cunopom 3ampumxu po3eumxy niooa, y 4 eazimuux (13,2%)
(OR =5.9; 95% CI: 6,7-39,6, p <0,01) — oucmpec niooa.

Bucnoexu. Bazimni scinku 3 anemiero, 3axX60Po8anHMU NEYIHKU Md apmepiaibHOI0 2INePmeH3Iie€i0 3HAX00SImvCsl 8 2pyni
pusuxy ingixysanns sipycom SARS-Cov-2, wo cynposodacysanocs yckiaoueHum nepedicom 6aimHocmi ma 8i0n08ioHUMU
Hacniokamu. Hatlbinow wacmum yckaaoHeHHsIM niod Yac 8a2imuocmi Oyiu 3ampumKka po3eumiy niooa, oucmpec niooa Ha QoHui
gemonnayenmapnoi nedocmammocmi ma nepeoyacHi noIo2u.

Knrouoei cnoesa: sazimuicms, 3axsopiosanns neuinku, anemia éazimmnux; Covid-19.

BeTtyn

Harpukinni 2019 poky JroacTBo Brepiie 3ycTpinocs i3
HOBOIO JIy’K€ KOHTario3HOK KOPOHABipYCHOI iH(EKIIIE0
SARS-CoV-2. BpaxoByrouu 30aTHICTh J0 IIBUIKOTO I10-
LIMPCHHS CBIT HA3BaB II¢ TTAHJICMI€0, CMEPTHICTB BiJT SIKOT
KonuBaachk Big 6% 10 15% y pisHux kpainax ciry [1]. 3a
JIAHUMH JIiTeparypH 3axBopioBaHicTh Ha Covid-19 3 Bax-
KHM Iepe0iroM yacTille 3yCcTpi4aeThesl y HalieHTIB 3 eKc-
TPareHITATBHOIO MATOJOTIEI0, TAKOKO K IIYKPOBHIA 11a0eT,
MMOPYIICHHSI BYTJIEBOJAHOTO OOMiHY, MaTOJIOTis MEYiHKH,
LTy HKOBO-KHIIIKOBOTO TPAKTy Ta CEPLEBO-CYIUHHOI CHC-
Temu [4, 7, 11]. BariTHicTh — I1e 0COONMBUIA CTaH KIHOYOTO
Oprasiamy, SIKHH CyIPOBOJKY€ETHCS 3HIDKEHHSIM IMyHHOTO
3axXHCTy 1 TOMY BariTHa XiHKa € J{y’Ke Y4yTIMBOIO 10 iH-

(exifiHNX 3axBOpIoBaHb. [Ipy 1boMy y pi3HI TpUMECTpH
BariTHOCTI iH(EKIIHHUN YMHHUK 110 PI3HOMY BILIMBA€E Ha
BariTHicTh [ 10, 16]. 30kpemMa y nepuioMy TpuMecTpi — Haii-
YacTillle TepaTOreHHO, MPOSBISIFOYNCH BalaMHi PO3BUTKY
MIEBHUX OPTaHiB YM CHCTEM a00 MOBHHUM 3aBMHPAHHSIM
PO3BHTKY BariTHOCTI, y APYrOMYy TPHUMECTPI — TOUKOIO
MpUKIagaHHs 1HQEKIIHHOTO YNHHHKA € TUIANCHTA, 0
CYIPOBOJKY€THCSI PO3BUTKOM aMHIOHITY Ta OaraToBOAI,
TOZ1 SIK Y TPETHOMY TPUMECTPI BAariTHOCTI BXKE CTPaJla€e
caMm IUIiA, amke iHQeKniHHUI mporec yxe MpoiIoB Bei
IJIaieHTapHi 6ap’epu i Tenep Bpakae Taki 4yTJIUBi 10
HBOTO OPTaHHU 1 CUCTEMH SIK TIEUiHKa, Cele3iHKa Ta MO3-
KOBi cTpyKTypu. Ha ynbTpasBykoBOMY MOCIHIKEHHI MU
criocTepiraeMo 301IbIIeH] Po3Mipy OOKOBHX IUTYHOYKIB.
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His Covid-19 mikaBuM TakoK BUSBHIIOCH CITiBiCHYBaHHS
3 IHIIMMH POJMHAMH BipYCiB, SIKi TIPOSIBIISUIA CBOIO CHITY
Ha TJIi MOCTKOBITHOTO cHHapomy [13].

MeTot0 Hatoro gocnikeHHs Oy/10 BU3HAYCHHS BILTH-
BY CTaHy IEUiHKH BariTHOI )KIHKH Ha BipycHe 1H(iKyBaHHS
Covid-19.

MaTtepianu Ta MmeToaun

Hane nocmimkenHs Oyio BuKoHaHO Ha 6a3i TepHoIiib-
ChKO1 KOMyHaJIbHOI MichKOi JikapHi Ne 2 (3aTBepAKeHO
ETranHOot0 KOMici€ro TepHOMITBECHKOTO HAIlIOHATHHOTO Me-
ngHoTOo yHiBepcuteTy iMeHi 1. f. TopbadeBcrkoro — mpo-
Tokoi Ne 61 Bix 13 muctomama 2020 p.). Kpurtepiem BiIIO-
yeHHs OyB miarnoctoBanmii SARS-CoV-2 y tepmini Big 30
10 34 trxHiB recrartii. JlocaiKeHHs BUKOHAHO ¥ MeXax
HJP «BnockoHaneHHS AiarHOCTUKY Ta JIIKyBaHHS BariT-
HHX 3 OOTSHKEHUM COMaTUYHUM aHaMHe30M» Kadenpu
aKyIIepcTBa Ta TiHEKOJOTii (aKyIbTeTy MiCIsIAUIUIOMHOT
ocBiT TepHOMIIBCHKOTO HALIIOHATFHOTO MEINYHOTO YHi-
Bepcurery iM. 1. S1. [opbageBcbKoTO, AEPKAaBHUMA peecTpa-
nittauit Homep N 0121U100153). Yei yuacHumi mignucanm
iH(OpMOBaHY 3roy Ha y9acTh y JOCIiIKeHHI.

[lig HammM criocTepekeHHsIM 3HAXOIMWIOCH 85 BariT-
HUX XXIHOK, AKi Oynu posmozineni Ha 3 rpymu. [o I rpymm
yBiinio 30 BariTHUX JKIiHOK i3 TUC(YHKITIEIO TUTAIICHTH.
Ho II rpynu yBifimmo 30 BariTHUX 3 AMCOHYHKIIE€I0
mnanenTn Ta SARS-CoV-2, miaTBepakeHHM METOIOM
nonimepasHo-nannorosoi peaxmii (IIJIP). Korrponsry
TPyIy CKJayo 25 3M0pOBHUX BariTHUX JKiHOK, SKi MayH (i-
3i0MoTiYHMN TTepedir BariTHOCTI 6e3 03HAK aKyIIePCHKIX
yckimagHeHb. Kputepii BKIITOUeHHS: OIHOIUTIAHA BariT-
HICTB; TeCTaIliifHNH BiK Bix 32-34 TH)XHIB HA MOMEHT IIep-
mI0ro 00CTeXEeHHS; HasIBHICTh KIIHIYHUAX Ta iIHCTPYMEH-
TaTbHUX O3HAK Auc(yHKHII mmanerTu. Kpurepii Bukiro-

YeHHs: 0araToruTiTHa BariTHICTh; BaXKKi €KCTpareHiTalbHI
3aXBOPIOBAHHS y Marepi; XpOHiUHI iH(EKIii B aKTUBHIN
(asi; Bpo/pKeHi BaJy PO3BUTKY II0/1a; BIIMOBA BiJl y4acTi
y gocmipkeHHi. [ pymm Oymu criiBcTaBHI 32 OCHOBHUMH JIe-
MorpadiuHUMH Ta aHAMHECTUYHUMH MOKa3HUKaMH (BIK,
MAPUTET, IHAEKC MACH TiJla 10 BariTHOCTI).

KiinigHa OIliHKa cTaHy MAIli€EHTIB OLIHIOBAIACh 3a
aHaMHE30M, CKapraMu, pe3ylbTaTaMy JJaDOpaTOPHUX Ta
IHCTPYMEHTAIIBHUX O00CTEXEeHb (3arajJbHui Ta 6i0XiMid-
HUI1 aHali3 KpoBi, cedi, KapaioTokorpadis, yabTpasBy-
KOBE OOCTEXEHHS IUIO/IA Ta JIETCHb BATITHOI MPH Mig03pi
Ha IMHeBMOHiI0). Komiieke 0ioXiMi4HOrO aHai3y KpoBi
BKJIIOYAB: piBEHb Jy)XHOI ocdarasu, XoIecTepuHy, 3a-
ransHOTO OLTipyOiHy, anaHHHAMIHOTpaHCc(hepasa Ta acmap-
TaramiHoTpaHchepasi,, abOyMiHy, JIAKTaTAeTiJporeHasH,
C-peakTHBHOTO OiJTKa; MMOKa3HUKH 3TOPTAIBHOI CHCTEMH
kpogi, Tect IIJIP PHK Sars-Cov-2 mMa30k i3 HOCOIJIOTKH.

CTaTHCTHYHUN aHaIi3 30iliICHEHO 3 BUKOPUCTAH-
HSM mporpamHoro 3abesneuenHs Microsoft Exel ta
«Statistica —10».

Pe3ynksTaTn gocnigkeHHA Ta ix 06roBopeHHs

[Tepebir kopoHaBipycHoI iH(ekuii nepediras y 18
(59,4%) manienTiB y cepenHiit Ta Baxkii popmi, mo Bu-
Maraiio rocriTanizaunii B kiiniky. Cran 2 (6,6%) BariTHUX
BHMAaras 3aCTOCYBaHHSI KUCHEBOI MIATPUMKH HUIIXOM
BUKOpUCTaHHs cinan-macku; y 12 (39,6%) BariTHUX BU-
SIBISUTHCS. KITIHIYHI TIPOSIBH TOCTPOTO PECIIipaTOPHOTO 3a-
XBOPIOBaHHS, III0 CYIIPOBOKYBAJIOCS CKapramMu Ha 00l
B TOPIIi, 3arajibHy CJIa0iCTh, KAIIeIb, MiBUIICHHS TeMIIC-
patypu Tina 10 GiOprIpHUX 3Ha4YCHb, iHOAL Y MAIi€HTIB
Oysa TomHoTa 1 pBoTa — 1 (3,3%) BUMaakiB. Y OUIBIIOCTI
MmaIfieHTiB Oyia AiarHOcTOBaHa onHOOIYHA abo 1BOOiIUHA
MOJIiCErMEHTapHA BipyCHA ITHEBMOHIsI 3 PI3HUM BiZICOTKOM
ypakeHHs1 JiereHeBoi Tkanunu (Big 5,0 10 30,0%).

Tabnuus 1
CTpyKTypa ekcTpareHiTanbHMUx 3axBoptoBaHb Yy | Ta Il rpynax o6cTexxeHMx XiHOK
. | rpyna Il rpyna
CynyTHi 3axBOpOBaHHS - % - % P
AHeMif1 BariTHUx 6 19,8 17 56,1 <0,05
XBOpOoOU neviHkn 2 6,6 10 33,3 <0,05
[ineptesia 4 13,2 6 19,8 >0,05
XBOpPOOU HMPOK 2 6,6 6 19,8 >0,05
XPOHiYHi 3aXBOPIOBaHHSA NereHb 2 6,6 3 9,9 >0,05
lecTauinHui LykpoBui giabet 2 6,6 3 9,9 >0,05
Llykposui giabet | Tuny 1 3,3 1 3,3 >0,05

P — docmosipHicmb gidmiHHOCMeU Mix 2pynamu

Koxxna gpyra xinka y II rpymi Oyia 3 aneMie€ro, Tomi
sk y | rpymni anemiro BaritHux mManu numre 20% marien-
Tok (OR=.2,8; 95%; CI: 19,8-56,1; p<0,05). 3axBoproBaHHS
MEYiHKW BKIIOYANX B ceOe mpobiemu rematodimiapHo]
CHCTEMH — HEKAJIbKYITbO3HUH X0onenuctur 2 (6,6%), muc-
(GyHKIi10 KOBYOBUBIAHUX HUISAXiB — 3 (9,9%), xpoHid-
Hui BipycHnii renatut 3 (9,9%) Ta remaTos BariTHuX — 2
(6,6%) Bunaaxis. [Ipu MOPiBHAHHI MIaHCH PU3UKY PO3-
BHUTKY KOPOHAaBipycHOI iH(eKIii y TpyTi BariTHUX 3 Tma-
ToJoriero mewinku Oynmu y 5 pasis Bume (OR=5,0; 95%;
CI: 6,6-33,3; p<0,05). ApTepianpHa rinepTeH3is CymnpoBo-
mxysana BaritHux Il rpynu y 17 (56,1%) Bunaakis, mpu
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IBOMY CIiJ 3a3HAYHTH, IO TiMepTeH3isd BariTHUX Oyia
y 6inpmocTi nanieaTok (OR=.2,8; 95%; CI: 19,8-56,1;
p<0,05). [TepeBakanu y rpymi *XiHOK i3 TOCTKOBITHUM
CHHIPOMOM BariTHI 3 aHEMI€IO, TATOJNOTIE0 TIEYiHKHU Ta
apTepiaNbHOIO TiMePTEH3i€0 BaTiTHUX. XPOHIYHI Jiere-
HEBi 3aXBOPIOBAHHS HE Malld TOCTOBIPHOI Pi3HUIII MiX
TpyIaMu MOPiBHIAHHS.

AHani3 m1abopaTopHUX MOKAa3HUKIB CHPOBATKHA KPOBi
y BariTHUX 3 MMOCTKOBITHAM CHHIPOMOM TOKa3aB IIi/IBH-
IeHUH piBeHB JCHKONUTIB Maike y IMOJIOBUHU IaIli€H-
TOK — 14 (46,2%). OTpuMaHi pe3ynsTaTy 3 ypaxyBaHHAM
TPyTI TOPiBHAHHA NPEACTaBIeH] y Tabmwili 2.



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

Tabnuus 2
BioximMiyHi noka3HWKKN cupoBaTKM KpOBIi Y BariTHUX xiHok | Ta Il rpynu
JTabopaTopHi NOKa3HMKK Hopma | rpyna Il rpyna P
J1®, op/n 80-120 160,7+30,5 231+19,9 >0,05
3aranbHui 6inok, r/n 60-80 59,6+5,2 61,8+6,8 >0,05
AIT, oa/n 0-35 46,4+30,6 105,9+15,3 <0,05
ACT, oa/n 0-35 43,3+19,8 95,7+12,6 <0,05
dibpuHoreH, r/n 2-4 3,8+1,3 4,841,6 >0,05
CPB, mr/n <5 9,5+2.4 27,5+2,6 <0,05
KpeaTtuHiH, 49-90 68,4+15,3 70,4£3,8 >0,05
KoK, r/in <171 102,6+31,2 158,6+34,9 >0,05
AYTY, c 24,0-29,0 29, +3,0 30,6+2,9 >0,05

P — docmosipHicmb 8idmiHHOCMeEU Mix 2pyrnamu ma KOHMpPOsbHUMU OKasHUKamu

[linBuIIeHHS PiBHSA TpaHCaMiHa3 BUIIIC HOPMH PEECTPY-
Basoch Maiike y 70,0% Bumankis, TOAI AK IiABUINCHUN
piBenb JI® OyB xapakrepuuM st 89,0% mamientok. Lli
JlaHi CBIJI4aTh, IO MEYiHKa MIBUJKO OYMHAE pearyBaTH
Ha iH(ikyBaHHs BipycoM SARS-Cov-2, 1110 nposiBIseThes
y HOpYLICHHI TOMEOCTa3y 3ropTajbHOi CHCTEMH KpOBI,
MiABMIIEHH] piBHS (iOpuHOTreHy. PiBenb C-peakTuBHOTO

OiyKa B cepeTHOMY 301IBIIMBCS y 5 pa3iB y BariTHHX, sKi
MaJli 03HaKH iH(IKyBaHHS KOPOHABIPYCHOIO XBOPOOOIO
(OR=.2,8; 95%; CI: 9,5-27,5; p<0,05).

[Ipu yabTpa3zByKoBOMY JNOCIIIKEHH] BariTHUX, SIKi 11e-
penecit SARS-Cov-2, 6yio Busineno y 4 (13,2%) Bunaa-
kax (OR = 5,9; 95% CI: 6,7-39,6; p <0,001) Tspxki OpY-
IICHHS KPOBOTOKY B ITUIAIICHTI Ta MYTOBHHI TU1of1a (Taot..3).

Tabnuusna 3
CTpyKTypa HacnigkiB BariTHOCTen y pi3HUX rpynax BariTHUX
| rpyna Il rpyna
YcknagHeHHs

n % n %
KpoBoTteui 1 3,3 2 6,7
[NepeayacHe BiOXOOKEHHSA HABKOMONMIgHUX BOA, 2 6,7 7 23,1*
[peeknamncis 2 6,7 4 13,2
3aTpumKa BHYTPiyTPOOHOro po3BuTKy nnopja 2 6,7 12 39,6*
AHTeHaTanbHa 3arnbens nnoga - - 4 13,2*
deTonnaueHTapHa HeAOCTaTHICTb 3 MiNOKCiel nnoga 2 6,7 15 49 5*
OucTtpec nnoga 2 6,7 4 13,2
MepegyacHi nonoru 2 6,7 12 39,6

P — * < 0,05 docmosipHicmb Mix epynamu

V¥ 12 Baritaux (39.6%) (OR =7.,4; 95% CI: 6,7-49,5; p
<0,01) Gym0 IiarHOCTOBaHO CHHIPOM 3aTPHUMKH PO3BUTKY
mwiona, y 4 BaritHux (13,2%) (OR =5.9; 95% CI: 6,7-39,6,
p <0,01) 3a pe3ynsraramu gorureporpadii mymkoBoi aprepii
m1oza GyJI0 BUSBIICHO BUCOKOPE3UCTEHTHHI KPOBOTIK 0e3
ZiacTONIYHOI YaCTHHM, IO 3aCBiTUMIIO 3aTPO3THBHIA CTaH
Ta JUCTpeC IUI0A.

[NopiBHIOOYH AaHi JiTepaTypy i3 OTPUMaHUMHU HAMH
pe3yJpTaTaMi BXKJIMBO BiAMITHTH, IO TIOAIOHI TEHISHIIT
PEECTYBAIIIICh Y Pi3HUX YaCTHHAX CBITY B MEPiof MaHAeMIi
COVID-19 [5, 6], KiTbKiCTh IPOBEACHUX JOCTIHKEHb Ta
myOiKamii csrae OiIbIIe KUTBKOX COTeHb mopidHo [8]. IH-
Tepec HayKOBIIIB TOJISTAE Y AOCIIIKSHH] MPUYHH Ba)KKOTO
YH JIETKOTO ITepediry XBopoOH i TPHUBAJIOCTI IpoIoTartii 1mo-
CTKOBiHOTO cuHApoMy [9, 14, 15]. 3Hayna yacTUHA HOCIiI-
HUKIB CXAJISIETHCS IO TIPOBIIHOI POJIi 3aXBOPIOBAHb MEYiHKU
y IPOTHO31 TSHKKOCTI TiepeOiry i€l BipycHol indexmii [ 17].
Sk i BipycHi remaruti, SARS-Cov-2 € TpormHIM 10 ITe4iHKH,
10 MPOSIBIISIETHCA 30UIBIIICHHSIM PiBHS TpaHCaMiHa3 Ta Io-
pYLIeHHSIM KoarymsmniiiHoi cucremu [13, 14, 15, 17, 19],
10 CIIPUYUHSE 3POCTAaHHS YCKIAAHEHb Ta HACIHIAKIB ITiJT
yac BariTHOCTI [2, 18]. Ha Hamty aymKy, MOsSICHEHHSIM ITijI-

BHIIICHHS aKTUBHOCTI TpaHCaMiHa3 Ta PiBHA JIyKHOI (oc-
(batasm y BariTHEX 3 iH(pekuiero COVID-19 e TpomHicTh
3a3Ha4eHoi BipyCHOI iH(EKIIiT O KITITHH ITeYiHKH Ta CTIHOK
JKOBUOBHBITHHX IIUIAXIB, a/KE PiBeHb TpaHCaMiHAa3 BUILE
HOpMHU peecTpyBaBcs Maibxe y 70,0% Bumazkis, a miaBy-
LIeHUH piBeHsb JyxHOI pocdarasu —y 89,0% marieHTOK.
PiBenr C-peaktuBHOTO OinKa mpu iH(IKyBaHHI KOPOHABI-
PYCHOIO XBOpOOOIO y BariTHUX OyB y CEpeaHBEOMY Y 5 pa3iB
sutie (OR=.2,8; 95%; CI: 9,5-27,5; p<0,05).

BucHoBku

BariTHi XiHKH, Y SIKAX J[IarHOCTOBAHO aHEMIilo, 3a-
XBOPIOBAHHS IIEUiHKH Ta apTepialibHy rinepreHsieto, 3Ha-
XOASTHCS B TPYII PU3UKY LI0J0 iH(pIKYBaHHS BipycoM
SARS-Cov-2 mono yckiaJHeHOro nepediry BariTHOCTI
Ta ii pe3yabrariB. HaifGinbIn yacTuM yCKIIaJHEHHSIM ITi ]
Yac BariTHOCTI Oy/M 3aTpHMKa PO3BHUTKY ILIOAA, AUCTPEC
iofa Ha (oHi eToruialeHTapHol HEAOCTATHOCTI Ta T1e-
penJacHi MOJIOTH.

KoHdnikT iHTepeciB. ABropu 3asBISIOTH PO Bijl-
CYTHICTb KOH(JIIKTY iHTEepeciB.
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LIVER DISEASE AND CORONAVIRUS DISEASE IN PREGNANT WOMEN
Yu. Yakimchuk, A. Boychuk, O.Yakimchuk

Ternopil National Medical University named after I. Ya. Horbachevsky
(Ternopil, Ukraine)

Summary.

The novel coronavirus (SARS-CoV-2) poses significant risks to maternal health during pregnancy, a physiological state characterized
by immune modulation that increases susceptibility to infectious diseases.

The aim of our study was to evaluate the impact of maternal hepatic function on COVID-19 severity in pregnant women.

Methods and materials. We prospectively analyzed 85 pregnant women categorized into three groups: Group I comprised 30 women
with placental dysfunction; Group II included 30 women with both placental dysfunction and COVID-19 infection during pregnancy;
the control group consisted of 25 healthy pregnant women without obstetric complications. Comprehensive evaluation included medical
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history review, symptom assessment, laboratory analyses (complete blood count, biochemical profile, urinalysis), cardiotocography,
and ultrasonographic examination of fetal status and maternal lungs when pneumonia was suspected. Statistical analysis was performed
using Microsoft Excel and Statistica 10.

Results of the studies and their discussion. Coronavirus infection was moderate or severe in 18 patients (59.4%), necessitating
hospitalization, while 12 pregnant women (39.6%) exhibited clinical signs of acute respiratory disease, including sore throat, general
weakness, cough, and fever. Most patients were diagnosed with unilateral or bilateral polysegmental viral pneumonia, with varying
degrees of lung tissue involvement (5% to 30%). Within the spectrum of extragenital pathology, anemia was diagnosed in half of the
women, and one-quarter had various hepatobiliary conditions. Specifically, in Group I, every second woman was diagnosed with
anemia, compared to only 20.0% in Group I (OR=2.8; 95% CI: 19.8-56.1; p < 0.05). Diseases of the hepatobiliary system included the
following: non-calculous cholecystitis in 2 (6.6%) patients, biliary dyskinesia in 3 (9.9%), chronic viral hepatitis in 3 (9.9%), and obstetric
cholestasis in 2 (6.6%). A comparison showed that the risk of developing coronavirus infection was five times higher in pregnant women
with liver pathology (OR=5.0; 95% CI: 6.6-33.3; p < 0.05). Arterial hypertension was confirmed in 17 (56.1%) patients in Group II.

Elevated transaminase levels were observed in almost 70.0% of cases, while elevated alkaline phosphatase was characteristic of
89.0% of cases. These data indicate that the liver is rapidly involved in SARS-CoV-2 infection, manifesting as coagulopathy, including
elevated fibrinogen levels. The C-reactive protein level in pregnant women with coronavirus disease increased fivefold on average
(OR=2.8; 95% CI: 9.5-27.5; p < 0.05). Regarding pregnancy complications associated with COVID-19, fetal growth restriction was
observed in 12 pregnant women (39.6%) (OR=7.4; 95% CI: 6.7-49.5; p < 0.01), and fetal distress was noted in 4 (13.2%) (OR=5.9;
95% CI: 6.7-39.6, p < 0.01).

Conclusions. Pregnant women with anemia, liver diseases, and arterial hypertension constitute a high-risk group for SARS-CoV-2
infection. The infection in this cohort was associated with a complicated course of pregnancy. The most common obstetric complications

included fetal growth restriction, fetal distress secondary to fetoplacental insufficiency, and preterm birth.
Keywords: Pregnancy; Liver Disease; Anemia of Pregnancy; Covid-19.
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OF THE UMBILICAL CORD IN LATE
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Summary.

Placental and umbilical cord abnormalities can lead to negative perinatal outcomes: fetal growth restriction, intrauterine
fetal death, low birth weight for gestational age, and emergency caesarean section. Some publications focus in detail on the
assessment of pathological changes in the umbilical cord, but the relationship between macromorphological changes in the
umbilical cord and fetal growth restriction remains controversial and unresolved.

The aim of the study was to investigate the clinical and macromorphological markers of umbilical cord blood flow disorders
in late manifestations of fetal growth restriction through pathohistological examination of the umbilical cord.

Materials and methods of the study. The study was conducted in two groups: the main group (89 patients with late
manifestation of fetal growth restriction) and the comparison group (30 patients with normal fetometry parameters). Postnatally,
umbilical cord tissue samples were collected for macroscopic and pathohistological examination: 32 samples in the main group
and 10 samples in the comparison group.

Results of the study. A comparative analysis of the course of pregnancy and its outcomes revealed a high proportion of
complications and abdominal delivery (37-41.6%), in a larger proportion associated with preeclampsia (21-23.6%), and a combination
of fetal growth restriction and preterm birth (14-15.7%,). Macroscopic examination of the selected samples revealed excessive twisting/
hypercoiling of the umbilical cord, excess of Wharton s jelly with a dense structure or its aplasia, in 10 samples (31.3%) there were
cysts of Wharton's jelly, and in 5 (15.6%) increase in varicose umbilical vein with enlargement of the lumen and thinning of the wall
was noted. In 26 (81.3%) samples of the umbilical cord of the main group, focal thinning of the umbilical vein wall, edema, vacuolar
dystrophy of myocytes, myolysis and proliferation of connective tissue fibers in the muscular membrane of the umbilical vein were
revealed. Venous thrombosis was common. Examination of the arteries revealed slit-like lumen and perivascular hemorrhages.

Conclusions. A comparative analysis of the course of pregnancy revealed a high frequency of abdominal delivery (41.6%), mostly
associated with preeclampsia (21-23.6%), a combination of fetal growth restriction and preterm birth (14-15.7%), and deterioration
of the intrauterine condition of the fetus (33-37.1%) against the background of a high index of somatic pathology and placental
dysfunction. The results of the study emphasize the dependence of umbilical cord abnormalities on the frequency of gestational
complications and antenatal pathology, including those associated with fetal growth restriction. The characteristic pathohistological
changes in the umbilical cord in such newborns were: short hypercoiled umbilical cord, aplasia and cysts of the Wharton s jelly,
thinning and destructive changes in the wall of the umbilical vein, perivascular hemorrhages, and decreased arterial flow capacity.

Keywords: Fetal Growth Restriction; Placental Dysfunction; Umbilical Cord; Macromorphological Markers of Umbilical
Cord Pathology.

Introduction cord, excess or insufficiency of Wharton’s jelly, etc.) [3-8].

Placental and umbilical cord abnormalities can lead
to various perinatal outcomes, including fetal growth
restriction (FGR), low birth weight, intrauterine fetal
death, too small weight for gestational age, and emergency
caesarean section [1], with critical umbilical cord
circulation being diagnosed in one in five stillborns during
autopsy [2]. Many stillborn infants are phenotypically
normal and show no signs of chronic placental damage (so-
called «placental insufficiency»), and one of the presumed
causes of death in these cases is hypoxic damage associated
with mechanical disruption of the umbilical cord supply.
At the same time, umbilical cord pathologies can manifest
themselves as mechanical compression (umbilical cord
entanglement and prolapse, true umbilical cord knots,
hypercoiling/twisting, abnormally long or short umbilical
cords, abnormal umbilical cord insertion or strictures), as
well as structural abnormalities (single umbilical artery,
velamentous, marginal or furcate insertion of the umbilical
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In recent years, there has been a rapid growth in scientific
research and publications devoted to the problem of
fetal growth restriction, its early and late manifestations,
perinatal consequences and long-term effects on the health
of a baby [9-13].

A number of studies consider placental factors in the
development of this problem, where ischemia and infection
are significant factors [14, 15]. However, FGR remains
a complex obstetric problem today, as the criteria of the new
international classification, based on centile assessment of
fetometry and Doppler parameters, remain variable in terms
of prognosis, issues of prevention and prognosis of perinatal
losses remain unresolved, and approaches to the timing and
methods of delivery are still controversial [13, 16, 17].

Some publications focus in detail on the assessment of
pathological changes in the umbilical cord (UC) [4, 5, 18,
19]. However, scientific positions are contradictory and
controversial. Moreover, the question of the relationship
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between macromorphological changes in the umbilical
cord and types of FGR remains debatable and unresolved.

The aim of the study was to investigate clinical
and macromorphological markers of umbilical blood flow
disorders in late manifestation of fetal growth restriction by
means of pathohistological examination of the umbilical cord.

Materials and methods

The study included patients with singleton pregnancies
aged 18 to 35 years who consented to participate in
the study, where the main group (89 patients with late
manifestation of fetal growth restriction — after 32 weeks)
and the comparison group (30 patients with normal
fetometry parameters).

The diagnosis of fetal growth restriction was established
in accordance with international criteria: birth weight <3
percentile or a combination of three criteria: birth weight
<10 percentile; head circumference <10 percentile; prenatal
diagnosis of FGR and prenatal risk factors associated
with FGR [20]. Late-onset of FGR was diagnosed using
the Delphi procedure [21] with Doppler and sonographic
techniques at 32 weeks of gestation or later according to
the following criteria: estimated fetal weight (EFW) and/or
or abdominal circumference (AC) < 3rd percentile or two
of three relative criteria (EFW and/or AC < 10th percentile,
slowing of EFW and/or AC growth rate crossing more than
two quartiles on growth percentile charts; cerebral-placental
ratio < 5th percentile or pulsation index in the umbilical
artery greater than 95th percentile) [10, 12, 21-23].

The criteria for inclusion in the main group were:
age 18 to 35 years, late manifestation of fetal growth
restriction, gestational age of 32 weeks or more, and the
patient’s consent to participate in the study. The criteria
for inclusion in the comparison group were: physiological
course of pregnancy, normal fetometry parameters, absence
of uteroplacental blood flow disorders. Exclusion criteria:
late reproductive age, multiple pregnancy, premature
rupture of the amniotic membranes, planned selective
deliveries associated with the intrauterine condition of the
fetus, fetal malformations and chromosomal abnormalities,
presence of severe somatic diseases, oncological diseases,
refusal to participate in the study.

An abnormal condition at birth was determined
according to the following criteria: Apgar score < 7 points
at 5 minutes, umbilical artery pH < 7.0 or umbilical
vein pH < 7.1, resuscitation measures and artificial lung
ventilation, or ante-intranatal fetal death.

Significant neonatal morbidity was determined by the
following criteria: neurological anomaly, periventricular
leukomalacia, encephalopathy and seizure readiness,
cardiovascular dysfunction or disseminated coagulopathy,
respiratory disorders (prolonged respiratory support for
more than 7-10 days, artificial lung ventilation, aspiration
of meconium, persistent pulmonary hypertension, etc.); or
clinical sepsis, meningitis, necrotic enterocolitis.

Dopplerometry of uteroplacental blood flow in patients
of the study groups was performed using the Aloka SD
SSD 3500 ultrasound diagnostic device (Japan) with colour
Doppler mapping. The study was conducted dynamically
at 32-34 weeks and 36-38 weeks. Dopplerography was

used to measure the pulsation index (PI) in the uterine
arteries (UA), umbilical cord arteries (UCA) and middle
cerebral artery (MCA), where PI values in the UA and UCA
above the 95th percentile and PI in the MCA below the
5th percentile were considered pathological. The cerebro-
placental-uterine ratio (CPUR) was calculated using the
formula PI MCA/PI UCA, where a value below the 5th
percentile indicated centralisation of blood flow.

According to MacDonald T. M., low CPUR was
associated with birth weight < 10th percentile with OR-9.1,
< 5th percentile with OR-17.3 and < 3rd percentile with
OR-57.0 (P < 0.0001 for all) compared to the cerebro-
placental ratio or PI in UCA separately [24].

In the case of postnatal macro-histomorphological
assessment of the placenta and umbilical cord, the placental
weight, umbilical cord length, and placental-fetal ratio
(PFR) were evaluated. The PFR is an indicator that
reflects the ratio of placental weight to fetal weight and is
determined by the formula: PPC = placental weight (g)/fetal
weight (g), macroscopic features of the placental structure
(shape, thickness, area, presence of infarctions, etc.).

Macroscopic and pathohistological examination of
postnatally collected umbilical cord tissue samples was
performed: 32 samples in the main group and 10 samples in
the comparison group. Pathohistological examination was
performed at the Educational and Scientific Laboratory of
Morphological Analysis of Ivano-Frankivsk National Medical
University. Samples were taken from the middle third of the
umbilical cord, up to 2 cm in length. The obtained material
was fixed for 24 hours in a 10% neutral buffered formaldehyde
solution. After fixation and dehydration, the studied tissues
were poured with paraffin. Serial sections were obtained on
a sliding microtome and stained with haematoxylin and eosin;
Masson’s trichrome stain was used to differentiate connective
tissue and muscles. Light microscopy was performed using
a Leica DM 750 microscope with x10, 20, x40, x63, and was
photographed using a digital CCD camera with a resolution
of 1200x1600 and saving photos in jpg format.

This work is a part of the research conducted by
the Department of Obstetrics and Gynecology No. 1 of
the Bogomolets National Medical University, entitled
«Preserving and restoring women’s reproductive health
in conditions of rapid social and medical change» (state
registration number 0123U100920) and interdepartmental
research work of the Department of Obstetrics and
Gynecology named after I. D. Lanovyi and the Department
of Obstetrics and Gynecology of Postgraduate Education
of the Ivano-Frankivsk National Medical University:
«Development of diagnostic tactics and pathogenetic
justification of effective methods for preserving and restoring
reproductive potential and improving the quality of life
of women with obstetric and gynecological pathologies»
(state registration number 01210109269, completion date
2021-2026), where the authors are co-executors of the study.

The research was conducted in accordance with the
principles of the Helsinki Declaration on Biometric
Research and the powers of the GCH ICH (1996), the
Council of Europe Convention on Human Rights and the
relevant laws of Ukraine on conducting experimental and
clinical research, in accordance with biometric standards
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and in compliance with the principles of confidentiality
and ethics. This investigation is a randomised controlled
prospective study, using a random sampling method.
Statistical data processing and graphical representation
were performed using Statistica 6.0 software package
with the application of arithmetic mean and standard
deviations using Student’s t-test. For statistical analysis
of the relationship between independent variables and the

condition, the odds ratio (OR) and 95% confidence interval
(95% CI) were used.

Research results and discussion. The main
group of pregnant women with late manifestation of fetal
growth restriction generally demonstrated the following
maternal and placental risk factors for the development of
this pathology (Figure 1).

Hypertensive gestational disorders
27 - 30.3 %; OR=6.10; 95% CI: 1.35-27.43; 42 — 5.60, p<0.02,

Chronic diseases of a pregnant woman (thyroid disorders, gestational
- diabetes, metabolic disorders, obesity, etc.)

19 -21.3 %; OR=7.87; 95% CI: 1.01- 61.57; 42 — 4.0, p<0.05

Premature birth, infertility and the use of assisted reproductive
technologies

19 (21.3 %; OR=7.87; 95% CI: 1.01— 61.57; 32 — 4.0, p<0.05

Genital tract infection
27-30.3%; OR=6.10; 95% CI: 1.35-27.43; 2 — 5.60; p<0.02

Prenatal factors
|

Coagulopathy and retroplacental hematomas
9—-10.1 %; ¥2 — 1.99; p<0.2

Figure 1. Main prenatal factors of placental dysfunction and late-onset fetal growth restriction, n=89, %.

The results obtained indicate the dominance of
hypertensive gestational disorders in the group of prenatal
factors of FGR (27-30.3%; OR=6.10; 95% CI: 1.35-27.43;
%2-5.60, p<0.02), chronic diseases of a pregnant woman
(thyroidopathy, gestational diabetes, metabolic disorders,
obesity, etc.) — 19 (21.3%; OR=7.87; 95% CI: 1.01-61.57,
x2-4.0, p<0.05), prematurity, infertility and the use of
assisted reproductive technologies (ART) — 19 (21.3%);
OR=7.87; 95% CI: 1.01-61.57; 2-4.0, p<0.05), genital
tract infections (27-30.3%; OR=6.10; 95% CI: 1.35-27.43;
%2-5.60; p<0.02), and to a lesser extent, coagulopathy and
retroplacental hematomas (9-10.1%; x2 = 1.99; p<0.2). The
absence of prenatal risk factors was noted in 12 cases (7.9%).

A comparative analysis of pregnancy progression, obstetric
and perinatal outcomes revealed abdominal delivery in 37 cases
(41.6%) (Table 1), mostly associated with preeclampsia
(21-23.6%), a combination of FGR and premature birth
(14-15.7%), as well as deterioration of the intrauterine
condition of the fetus (33-37.1%) against a background of
a high index of somatic pathology and placental dysfunction.

The lowest proportion of operative delivery was
observed in cases of fetal growth restriction against
a background of treated infertility (4-4.5%), and in the
absence of perinatal risk factors, the main indications
were fetal distress during pregnancy and decompensated
placental dysfunction (6-6.7%).

Table 1
Characteristics of the study groups, absolute numbers (%), n = 119
Indicators Main group, n=89 Comparison group, n=30 X2; p

Mother’s age, years 26.7+1.3 28.1+1.2 p>0.05
First-time mothers 51 (57.3) 9 (30.0) X2=5.64; p<0.02
Pregnancy after ART 14 (15.7) 0 ¥x2=3.94; p<0.05
Gestational hypertensive disorders 27 (30.3) 2(6.7) ¥X2=5.60; p<0.02
Gestational diabetes 14 (15.7) 0 X2=3.94; p<0.05
Obesity 19 (21.3) 1(3.3) x2-4.0; p<0.05
Thyroid disorders 9 (10.1) 0 X2 =1.99; p<0.2
Infectious conditions 14 (15.7) 0 X2=3.94; p<0.05
Hemorrhagic factor 5 (5.6) 0 X2 = 0.64; p<0.5
Premature birth + ART 19 (21.3) 1(3.3) X2 = 4.0; p<0.05
Respiratory infections 17 (19.1) 2 (6.7) X2=1.74; p<0,2
Bacteriuria and vaginitis 27 (30.3) 3(10.0) ¥x2= 3.90; p<0.05
Polyhydramnios 23 (25.8) 1(3.3) x2=5.73; p<0.02
Oligohydramnios 27 (30.3) 1(3.3) X2=7.65; p<0.005
Caesarean section 37 (41.6) 4 (13.3) X2 =6.72; p<0.01
Apgar score < 7 points 47 (52.8) 4 (13.3) ¥x2=12.71; p<0.001
Transfer to NICU 33 (37.1) 0 ¥X2-13.60; p<0.001
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The structure of postnatal abnormal conditions in
newborns was as follows: the frequency of low Apgar
scores < 7 points at 5 minutes was 52.8% (47), umbilical
artery pH < 7.0 or umbilical vein pH < 7.1 —in 31.5% (28),
resuscitation measures and artificial lung ventilation — in
11 cases (12.4%). Hospitalisation in the neonatal intensive
care unit was required in one third of cases (33-37.1%).
Abnormal conditions at birth were associated with
premature delivery, hypertensive disorders and infection.
It should be noted that six patients (6.7%) had a low Apgar
score of < 7 points at 5 minutes where no prenatal risk
factors for placenta-associated gestational complications
were diagnosed. It indicates the need for further scientific
research to optimise diagnostic approaches and delivery
tactics in such pregnant women.

Cerebro-placental ratio parameters below unity were
observed in 38 cases (42.7%; %2-3.97; p<0.05) in the main
group, while low cerebro-placental-uterine ratio parameters
were observed in 49 cases (55.1%; x2-6.83; p<0.01).

The assessment of the umbilical cord length allowed
us to note slightly lower indicators compared to the data in

a)

the comparison group (21.4+2.2 cm versus 38.8+3.2 cm,
respectively, p<0.05). When macroscopically examining
the selected samples, excessive twisting/hypercoiling of
the umbilical cord (UC), which led to the impossibility of
dissection of vessels even on a 2 cm segment, as well as
an excess of Wharton’s jelly with a dense structure and/
or its aplasia, which contributed to the development of
vascular pathologies in it, should be noted. At the same
time, UCs with excessive coiling, thinning of Wharton’s
jelly and their looseness prevailed. In 10 samples (31.3%)
in the UC, cysts of Wharton’s jelly were noted at autopsy.

In histological preparations, the change in the
histoarchitecture of the umbilical vein is particularly striking.
In 5 (15.6%) cases, varicose enlargement of the umbilical
vein was observed, characterised by a sharp enlargement
of the lumen and thinning of the walls (Fig. 2a). It should
be noted that along the perimeter of such veins, there was
an alternation of areas with sharp and moderate thinning of
the media (Fig. 2 b). Also, around the UC vessels, there was
a sharp thinning and swelling of the Wharton’s jelly, and
pseudocysts were diagnosed focally (Fig. 2 a).

b)

Figure 2. Features of the histostructure of the umbilical cord. Micrographs (a-b). Magnification: a-b) x100.
Masson’s trichrome stain (a-b). Varicose enlargement of the umbilical cord vein with thinning, swelling
pseudocysts of Warton’s jelly (patient Z., 25 years old. Diagnosis: Pregnancy |, 33 weeks. Fetal growth
restriction (<3 percentile), late form). Designation: 1 — varicose thinning of the umbilical cord vein wall,

2 — swelling of the Wharton’s jelly with pseudocysts (marked with an arrow), 3 — amniotic membrane.

In 26 (81.3%) samples of the umbilical cord
collected postnatally in cases with FGR, we observed
focal thinning of the umbilical vein wall (Fig. 3a),
swelling, vacuolar dystrophy of myocytes, myolysis, and
proliferation of connective tissue fibers in the muscular
layer of the umbilical vein (Fig. 3b). The adventitial layer
in the umbilical vein was sharply thinned and stratified
in some places, which led to its single-layer structure
in the form of separate connective tissue fibers and an
unclear boundary between it and the Wharton’s jelly
(Fig. 3c). Venous thrombosis was common. The data
obtained are confirmed by P. Tantbirojn’s study, which
shows an increase in the proportion of this finding in
cases of umbilical cord anomalies to 28/102 (28.4%)
compared to the control data — 6/84 (7.1%), which
demonstrates the picture presented in some literature
sources [19].

Macromorphological studies of the umbilical vein wall in
the control group demonstrate the same thickness throughout
the perimeter of the vessel, where three layers are clearly
differentiated: the inner layer, which includes the endothelium
lying on the basement membrane; the middle layer, which is the
thickest and contains numerous concentric smooth muscle fibers
with collagen fibers; and the third layer — the adventitia — with
longitudinally arranged myocytes and collagen fibers (Fig. 3 d).

When examining UC arteries in samples collected
postnatally during pregnancies complicated by FGR, it was
found that most of them had slit-like lumens (Fig. 4a) and
perivascular hemorrhages (4b).

In 4 samples (12.5%) of the UC in the case of FGR,
unilateral varicose enlargement of the umbilical artery was
detected. Such vessels were characterised by a sharply
enlarged lumen, thinning and delamination of their wall
membranes (Fig. 4).
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a) b)

c) d)

Figure 3. Features of the histostructure of the umbilical cord. Micrographs (a-b). Magnification: a) x100,
b-d) x200. Staining: a, d) haematoxylin and eosin, b-c) Masson’s trichrome stain. Focal thinning of the
wall (indicated by the arrow) of the umbilical cord vein and its thrombosis (a) (patient Z., 25 years old.

Diagnosis: Pregnancy |, 33 weeks. Fetal growth retardation (<3 percentile), late form). Vacuolar dystrophy
of myocytes, myolysis, and proliferation of connective tissue fibers in the muscular layer of the umbilical
vein (b-c) (patient X, 27 years old. Diagnosis: Pregnancy Il, 31 weeks. Fetal growth restriction (<3
percentile), late form. (b); patient B., 28 years old, diagnosis: Pregnancy |, 35 weeks. Fetal growth restriction

(<5 percentile), late form (c). Structure of the umbilical vein wall of a patient in the control group (patient

C., 24 years old. Diagnosis: Pregnancy |, 37 weeks. Delivery I, uncomplicated (d). Designations: 1 — inner
membrane, 2 — muscular membrane, 3 — adventitial membrane, 4 — thrombus in the lumen of the vein.

a) b)
Figure 4. Features of the histostructure of the umbilical cord vessels. Micrographs (a-b).
Magnification: a-b) x200. Staining: haematoxylin-eosin (a-b). Slit-like space of the artery (a)
and perivascular hematoma (b) in samples in the case of FGR (patient K., 24 years old, diagnosis:
Pregnancy |, 34 weeks. Fetal growth retardation (<3 percentile), late form).
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Figure 4. Varicose enlargement of the UC artery with FGR (patient Z., 25 years old. Diagnosis:
Pregnancy |, 33 weeks. Fetal growth restriction (<3 percentile), late form). Microphotograph.
Magnification: x200. Masson’s trichrome stain. Designation: 1 — endothelium, 2 — muscular layer,
3 — stratified adventitia.

The muscular layer of the arteries becomes sharply
thinned, and the myocytes in it lose their spiral arrangement.
The adventitia is also thinned due to the loss of muscle
layers and collagen fibres, often has layers that are stratified
over a significant portion of the vessel perimeter and
separated from the Warton’s jelly by interstitial edema.

Discussion

The umbilical cord is the connecting link between the
fetus and the mother and plays a key role in the proper
functioning of fetal-placental blood circulation, ensuring
adequate nutrition, oxygenation of the fetus and proper waste
removal. In this study, we attempted to show the relationship
between umbilical cord pathology and the development of
FGR without taking into account changes in the placenta.
First of all, we noted that all UC samples in newborns
with FGR were hyperspiralised. According to scientific
literature, the tortuous type of umbilical cord is important
for feto-placental blood circulation, since umbilical cords
with a segmented and knotted pattern can lead to chronic
vascular obstruction of the fetus and stillbirth [2]. Moreover,
the hypercoiled type of UC is associated with an increased
risk of preterm birth, fetal health problems, the presence of
meconium in the amniotic fluid, an Apgar score of <7 at 5
minutes, intrauterine growth retardation, fetal and cardiac
abnormalities, and fetal death [25].

According to our research, hypercoiled umbilical
cord was associated with atrophy of the Wharton’s jelly.
As scientific publications demonstrate, the latter plays
a major role in protecting the UC vessels from twisting
and compression in response to fetal movements. The
lack of adequate cushioning by Wharton’s jelly in thin
umbilical cords contributes to compression of the vessels
and leads to disorders of fetal blood flow and growth [26].
A thin umbilical cord with a small amount of Wharton’s
jelly is associated with placental dysfunction, fetal
growth retardation and low birth weight [27, 28]. Other
researchers have linked obstructive umbilical cord lesions
to a reduction in the area of the Wharton’s jelly, which
they interpret as risk factors for the development of fetal
vascular malperfusion in the placenta [29]. Some scientists

suggest that in early pregnancy, the area of Wharton’s
jelly increases linearly with gestational age, but after 32
weeks, the growth of Wharton’s jelly volume stops [30].
The growth and structure of the Wharton’s jelly (the
composition of the gelatinous substance) change in cases
of pregnancy complications such as preeclampsia [31]
and gestational diabetes mellitus [32]. The fact of FGR
and postnatal placenta examination were associated with
a decrease in the area of the Wharton’s jelly in the second
half of pregnancy (second and third trimesters) [33].

Debebe SK et al. demonstrated that the width, length,
and surface area of the placenta are directly proportional
to the area of the Wharton’s jelly. Moreover, the size of the
umbilical vessels is closely correlated with both the area
of the Wharton’s jelly and other macroscopic parameters
of the placenta (shape), confirming its important role in
supporting placental growth and increasing blood flow in
the UC with gestational age [27].

It is also worth paying attention to vascular
abnormalities in the UC in newborns with FGR. Varicose
enlargement of the umbilical vein was observed in 15.6%
of cases of newborns with FGR. However, the data in the
literature differ in their interpretation of this pathology.
Navarro-Gonzalez et al. argue that the presence of varicose
enlargement of the umbilical vein as the only change
usually has no consequences for the fetus [34]. However,
in other studies, scientists associate the presence of intra-
amniotic varicose enlargement of the umbilical vein with
an increased risk of intra-amniotic hemorrhage, low birth
weight and fetal death [35, 36].

Umbilical artery aneurysms were also diagnosed
in a newborn with FGR, but such cases are very rare.
They are identified in utero by turbulent pulsatile flow
on ultrasound examination. They are usually associated
with a condition known as single umbilical artery and
are found in areas near the placental attachment site
that are less protected by the Wharton’s jelly, usually
during the second or third trimester of pregnancy [37].
Umbilical artery aneurysms are associated with FGR,
single umbilical artery, aneuploidy similar to trisomy 18,
cardiac abnormalities, and fetal death [38].
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Conclusions

A comparative analysis of pregnancy progression,
obstetric and perinatal outcomes revealed a high frequency
of abdominal delivery (41.6%), mostly associated with
preeclampsia (21-23.6%), a combination of fetal growth
restriction and preterm birth (14-15.7%), as well as
deterioration of the intrauterine condition of the fetus
(33-37.1%) against a background of a high index of somatic
pathology and placental dysfunction. The results of our
study emphasise the dependence of the UC abnormalities
on the frequency of gestational complications and antenatal
pathology, including those associated with fetal growth
restriction. The characteristic pathohistological changes
in the umbilical cord in such newborns were: short
hypercoiled umbilical cord, aplasia and cysts of the
Warton’s jelly, thinning and destructive changes in the
wall of the umbilical vein, perivascular hemorrhages,
and reduced arterial flow capacity. Vascular anomalies,
such as varicose veins and arteries, were quite rare in the
morphology of the umbilical cord in newborns with FGR.

Prospects for further research

Changes in the umbilical cord are closely related to
fetal programming and thus affect the health of a newborn

References:

at birth and in later childhood. Investigation of the spectrum
of vascular changes in the placenta and their correlation
analysis with UC and cardiovascular pathology diseases
highlights the need for further research to establish
ultrasound, anatomical, histological or plasma markers
for the early diagnosis of fetal or prenatal pregnancy
pathologies in order to prevent fetal morbidity and
mortality.

Conflict of interest. The authors declare that there
is no conflict of interest.

Ethical approval. This study was approved by the
Ethics Committee of the HSEEU Ivano-Frankivsk National
Medical University, Ivano-Frankivsk, Ukraine (approval
ID: 146/24-26.09.2024).

Consent to participate. Written informed consent
was obtained from the patients.

Data availability. Further data is available from the
corresponding author on reasonable request.

1. Tonni G, Lituania M, Cecchi A, Carboni E, Grisolia G, Bonasoni MP, et al. Placental and umbilical cord anomalies detected by
ultrasound as clinical risk factors of adverse perinatal outcome: Case series review of selected conditions. Part 1: Placental abnormalities.
J Clin Ultrasound. 2024;52(8):1140-57. DOI: https://doi.org/10.1002/jcu.23773. PMID: 39165051.

2. Ermnst LM, Minturn L, Huang MH, Curry E, Su EJ. Gross patterns of umbilical cord coiling: correlations with placental histology
and stillbirth. Placenta. 2013;34(7):583-8. DOI: https://doi.org/10.1016/j.placenta.2013.04.002. PMID: 23642640.

3. Baergen RN. Cord abnormalities, structural lesions, and cord «accidents». Semin Diagn Pathol. 2007;24(1):23-32. DOI: https://

doi.org/10.1053/j.semdp.2007.02.004. PMID: 17455859.

4. Dubetskyi BI, Makarchuk OM, Andriets OA, Rymarchuk MI. Risk factors for umbilical cord pathology and factors of negative
perinatal consequences and morbidity of newborns. Neonatology, Surgery and Perinatal Medicine. 2023;12(4):14-20. DOI: https://doi.

org/10.24061/2413-4260.X11.4.46.2022.3

5. Dubetskyi BI, Makarchuk OM, Zhurakivska OY, Rymarchuk MI, Andriets OA, Lenchuk TL, et al. Pregnancy and umbilical cord
pathology: structural and functional parameters of the umbilical cord. J Med Life. 2023;16(8):1282-91. DOI: https://doi.org/10.25122/

jml-2023-0025. PMID: 38024812; PMCID: PMC10652671.

6. Muniraman H, Sardesai T, Sardesai S. Disorders of the Umbilical Cord. Pediatr Rev. 2018;39(7):332-41. DOI: https://doi.

org/10.1542/pir.2017-0202. PMID: 29967078.

7. Van Grambezen A, Steenhaut P, Van Grambezen B, Debieve F, Bernard P, Hubinont C. The Umbilical Cord and Complications
of Twin Gestations. Matern Fetal Med. 2022 Sep 27;4(4):276-285. DOL: https://doi.org/10.1097/fm9.0000000000000173. PMID:

40406688; PMCID: PMC12087890.

8. Yarotska YuO, Zahorodnia OS. Morfolohiia platsenty — vid teorii do praktyky. Reproduktyvne zdorov’ia zhinky [Placental
morphology — from theory to practice]. Women’s Reproductive Health. 2021;9-10:67-72. DOI: https://doi.org/10.30841/2708-8731.9-

10.2021.252595 (in Ukrainian)

9. Hromova AM, Berezhna VA, Liakhovska TYu, Ketova OM, Shafarchuk VM. Features of pregnancy, childbirth and the
morphofunctional state of the placenta in women with intrauterine growth restriction. Actual Problems in Modern Medicine.
2021;21(3):11-6. DOI: https://doi.org/10.31718/2077-1096.21.3.11 (in Ukrainian)

10. Lees CC, Stampalija T, Baschat A, da Silva Costa F, Ferrazzi E, Figueras F, et al. ISUOG Practice Guidelines: diagnosis and
management of small-for-gestational-age fetus and fetal growth restriction. Ultrasound Obstet Gynecol. 2020;56(2):298-312. DOI: https://

doi.org/10.1002/uog.22134. PMID: 32738107.

11. Leush S, Ter-Tumasova A. Vplyv vzhyvannia atsetylsalitsylovoi kysloty na adaptatsiiu ploda pry platsentarnii dysfunktsii [The
effect of acetylsalicylic acid use on fetal adaptation in placental dysfunction]. Reproduktyvne zdorov’ia zhinky. 2024;1:42-7. DOI: https://

doi.org/10.30841/2708-8731.1.2024.301595 (in Ukrainian)

12. Martinez J, Boada D, Figueras F, Meler E. How to define late fetal growth restriction. Minerva Obstet Gynecol. 2021;73(4):409-14.
DOI: https://doi.org/10.23736/s2724-606x.21.04775-4. PMID: 33904686.

13. Pels A, Beune IM, van Wassenaer-Leemhuis AG, Limpens J, Ganzevoort W. Early-onset fetal growth restriction: A systematic
review on mortality and morbidity. Acta Obstet Gynecol Scand. 2020;99(2):153-66. DOI: https://doi.org/10.1111/a0gs.13702 PMID:

31376293; PMCID: PMC7004054.

14. Khalil A, Sotiriadis A, Chaoui R, da Silva Costa F, D’ Antonio F, Heath PT, et al. ISUOG Practice Guidelines: role of ultrasound
in congenital infection. Ultrasound Obstet Gynecol. 2020;56(1):128-51. DOI: https://doi.org/10.1002/u0g.21991

86



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

15. Khong TY, Mooney EE, Ariel I, Balmus NC, Boyd TK, Brundler MA, et al. Sampling and Definitions of Placental Lesions:
Amsterdam Placental Workshop Group Consensus Statement. Arch Pathol Lab Med. 2016;140(7):698-713. DOI: https://doi.org/10.5858/
arpa.2015-0225-cc

16. Mylrea-Foley B, Napolitano R, Gordijn S, Wolf H, Lees CC, Stampalija T. Do differences in diagnostic criteria for late fetal
growth restriction matter? Am J Obstet Gynecol MFM. 2023;5:101117. DOI: https://doi.org/10.1016/j.ajogmf.2023.101117. PMID:
37544409.

17. Ruiz-Martinez S, Papageorghiou AT, Staines-Urias E, Villar J, Gonzalez R, Aguero De, et al. Clinical impact of Doppler reference
charts on management of small-for-gestational-age fetuses: need for standardization. Ultrasound Obstet Gynecol. 2020;56(2):166-72.
DOI: https://doi.org/10.1002/u0g.20380. PMID: 31237023.

18. Makarchuk O, Tsintsadze N, Perkhulyn O. Fetalni arytmii: orhanometrychni parametry platsenty ta pupkovoho kanatyka [Fetal
arrhythmias: organometric parameters of the placenta and umbilical cord]. Reproduktyvne zdorov’ia zhinky. 2025;3:18-25. DOI: https://
doi.org/10.30841/2708-8731.3.2025.331475 (in Ukrainian)

19. Tantbirojn P, Saleemuddin A, Sirois K, Crum CP, Boyd TK, Tworoger S, et al. Gross Abnormalities of the Umbilical Cord:
Related Placental Histology and Clinical Significance. Placenta. 2009;30(12):1083-8. DOI: https://doi.org/10.1016/j.placenta.2009.09.005.
PMID: 19853300.

20. Melamed N, Baschat A, Yinon Y, Athanasiadis A, Mecacci F, Figueras F, et al. FIGO (International Federation of Gynecology
and obstetrics) initiative on fetal growth: best practice advice for screening, diagnosis, and management of fetal growth restriction. Int
J Gynaecol Obstet. 2021;152(S1):3-57. DOL: https://doi.org/10.1002/ijgo.13522. PMID: 33740264 PMCID: PMC8252743.

21. Molina LCG, Odibo L, Zientara S, Obi¢an SG, Rodriguez A, Stout M, et al. Validation of Delphi procedure consensus criteria
for defining fetal growth restriction. Ultrasound Obstet Gynecol. 2020;56(1):61-6. DOI: https://doi.org/10.1002/u0g.20854. PMID:
31520557.

22. Mecacci F, Avagliano L, Lisi F, Clemenza S, Serena C, Vannuccini S, et al. Fetal Growth Restriction: Does an Integrated Maternal
Hemodynamic-Placental Model Fit Better? Reprod Sci. 2021;28(9):2422-35. DOI: https://doi.org/10.1007/s43032-020-00393-2. PMID:
33211274 PMCID: PMC8346440.

23. Rizzo G, Mappa I, Bitsadze V, Slodki M, Khizroeva J, Makatsariya A, et al. Role of Doppler ultrasound at time of diagnosis
of late-onset fetal growth restriction in predicting adverse perinatal outcome: prospective cohort study. Ultra sound Obstet Gynecol.
2020;55(6):793-98. DOL: https://doi.org/10.1002/uog.20406. PMID: 31343783.

24. MacDonald TM, Hui L, Robinson AJ, Dane KM, Middleton AL, Tong S, et al. Cerebral-placental-uterine ratio as novel predictor
of late fetal growth restriction: prospective cohort study. Ultrasound Obstet Gynecol. 2019;54(3):367-75. DOI: https://doi.org/10.1002/
u0g.20150. PMID: 30338593.

25. Pergialiotis V, Kotrogianni P, Koutaki D, Christopoulos-Timogiannakis E, Papantoniou N, Daskalakis G. Umbilical cord coiling
index for the prediction of adverse pregnancy outcomes: A meta-analysis and sequential analysis. J. Matern. Fetal Neonatal Med.
2019;33:4022-9. DOI: https://doi.org/10.1080/14767058.2019.1594187. PMID: 30870055.

26. Brunelli R, de Spirito M, Giancotti A, Palmieri V, Parasassi T, di Mascio D, et al. The biomechanics of the umbilical cord
Wharton Jelly: Roles in hemodynamic proficiency and resistance to compression. J] Mech Behav Biomed Mater. 2019;100:103377.
DOI: https://doi.org/10.1016/j.jmbbm.2019.103377. PMID: 31398692.

27. Debebe SK, Cahill LS, Kingdom JC, Whitehead CL, Chandran AR, Parks WT, et al. Wharton’s jelly area and its association with
placental morphometry and pathology. Placenta. 2020;94:34-8. DOI: https://doi.org/10.1016/j.placenta.2020.03.008. PMID: 32421532;
PMCID: PMC7491570.

28. Sanchez-Trujillo L, Garcia-Montero C, Fraile-Martinez O, Guijarro LG, Bravo C, De Leon-Luis JA, et al. Considering the
Effects and Maternofoetal Implications of Vascular Disorders and the Umbilical Cord. Medicina. 2022;58(12):1754. DOLI: https://doi.
org/10.3390/medicina58121754. PMID: 36556956; PMCID: PMC9782481.

29. Redline RW, Ravishankar S. Fetal vascular malperfusion, an update. APMIS. 2018;126(7):561-9. DOLI: https://doi.org/10.1111/
apm.12849. PMID: 30129125.

30. Barbieri C, Cecatti JG, Surita FG, Costa ML, Marussi EF, Costa JV. Area of Wharton’s jelly as an estimate of the thickness of
the umbilical cord and its relationship with estimated fetal weight. Reprod Health. 2011;8:32. DOLI: https://doi.org/10.1186/1742-4755-
8-32. PMID: 22054163 PMCID: PMC3219549.

31. Bankowski E. Collagen of the umbilical cord and its alteration in EPH-gestosis (preeclampsia). J Chemical Science.
1999;111:207-13. DOLI: https://doi.org/10.1007/BF02869910

32. Weissman A, Jakobi P, Sonographic measurements of the umbilical cord in pregnancies complicated by gestational diabetes. J
Ultrasound Med. 1997;16:691-4. DOLI: https://doi.org/10.7863/jum.1997.16.10.691. PMID: 9323675.

33. Raio L, Ghezzi F, Di Naro E, Franchi M, Maymon E, Bruhwiler H. Prenatal diagnosis of a lean umbilical cord: a simple
marker for the fetus at risk of being small for gestational age at birth. Ultrasound Obstet Gynecol. 1999;13(3):176-80. DOI: https://doi.
org/10.1046/j.1469-0705.1999.13030176.x. PMID: 10204208.

34. Navarro-Gonzalez T, Bravo-Arribas C, Perez-Fernandez-Pacheco R, Gamez-Alderete F, de Leon-Luis J. Resultados perinatales
luego del diagnostico ecografico prenatal de variz de la vena umbilical intraabdominal. Ginecol Obs Mex. 2013;81(9):504-9. PMID:
24187813.

35. Lallar M, Phadke SR. Fetal intra abdominal umbilical vein varix: Case series and review of literature. Indian J Radiol Imaging.
2017;27(1):59-61. DOI: https://doi.org/10.4103/0971-3026.202964. PMID: 28515587; PMCID: PMC5385777.

36. Tessier S, Canning J, Longo S, Jacobetz D. Intra-abdominal umbilical vein varix in a neonate with polysyndactyly. Congenit
Anom (Kyoto). 2022;62(5):220-1. DOI: https://doi.org/10.1111/cga.12484. PMID: 35750642

37. Dagklis T, Siargkas A, Apostolopoulou A, Tsakiridis I, Mamopoulos A, Athanasiadis A, et al. Adverse perinatal outcomes
following the prenatal diagnosis of isolated single umbilical artery in singleton pregnancies: A systematic review and meta-analysis. J
Perinat Med. 2021;50:244-52. DOI: https://doi.org/10.1515/jpm-2021-0260. PMID: 34883005.

38. Vyas NM, Manjeera L, Rai S, Devdas, S. Prenatal Diagnosis of Umbilical Artery Aneurysm with Good Fetal Outcome and
Review of Literature. J Clin Diagn Res. 2016;10(1): QD01-3. DOLI: https://doi.org/10.7860/jcdr/2016/14800.7030. PMID: 26894129;
PMCID: PMC4740657.

87



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XV, Ne3(57), 2025
voL. XV, Ne3(57), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

KJITHIKO-MOP®OJIOTTYHI OCOBJUBOCTI MYNOBUHMU NMPU MI3HIA MAHI®ECTAIIIT
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Pesrome.

AHOMaUi1 IIaleHTH Ta ITIIOBUHU MOXXYTb IPH3BECTH JI0 HETAaTHBHHUX IIEPHHATAIBHUX HACII/IKIB: 3aTPHMKa POCTY ILIO/A, BHYTPIll-
HBbOYTpPOOHa 3arubersb IJ10/1a, MaJia Bara Jylsl TeCTalliHHOTO BiKy Ta eKCTpeHHI kecapiB po3TiH. OKkpeMi myOnikalii JeTaabHO 3yUHSIIOTCS
Ha OLIHIII MAaTOJOTIYHMX 3MiH ITyIOBUHHOTO KaHATHKY, aJie MUTAHHS B3a€MO3B’sI3Ky MK MaKpoMOp(OIOTriYHMMH 3MiHAMH [TYHOBHHHU
1 3aTPUMKOIO POCTY TUIOAA 3aJTHIIAIOTHCS JUCKYCIHHIMU 1 HEBUPIICHIMHU.

MeTo10 KOCTiAKeHHSI CTAJIO BUBUCHHS KIIIHIKO-MaKpOMOP(OJIOTIYHUX MapKepiB po3Ja/iB IyIIOBUHHOTO KPOBOTOKY IIPH Ii3HIH
MaHigecrauii 3aTPUMKH POCTY ILIOZA IUISTXOM ITaTOTICTONIOTYHOTO TOCTiIPKEHHS ITyTIOBUHHOTO KaHATHKY.

Marepianau Ta MeToau AocaixKeHHs. [IpoBeeHO TOCTiPKEHHS Y ABOX Tpynax: OCHOBHA rpyna (89 mauieHToK i3 mi3HbOI0 MaHi-
(ecTarriero 3aTpUMKH POCTY IJI0/a) Ta Tpyna mopiBHAHHS (30 maieHTOK 3 HOPMAJIHLHUMHU (HETOMETPHYHIMH MTOKa3HUKAMH IUIONA).
INocrHaTanbsHO BigiOpaHO 3pa3KH TKAHWHM IMYNOBHHHOTO KAHATHKY AJISI MAKPOCKOIIIYHOTO Ta MATOTiCTOJIOTIYHOTO JOCIiKEHHS: 32
3pa3KH — y OCHOBHIi1 rpymi Ta 10 3pa3kiB y rpymi HOpiBHSIHHSL.

PesynbraTn nociainxenns. [opiBHsUIbHUIA aHaTi3 epeOiry BariTHOCTI Ta 1i HACIIIKIB 103BOJIMB BiIMITUTH BUCOKY YaCTKy YCKIIa-
HEHb Ta abgoMiHanbeHOTO po3pomkerus (37-41,6%), y Ginbrii yacTHHI acomiioBaHoro i3 mpeeknamiciero (21,0-23,6%), moeqHaHHAM
3aTPUMKH POCTY ILTOAA Ta nepeadacHux monoris (14,0-15,7%). [Ipu MakpockomiTHOMY TOCTIPKEHHI BiiOpaHUX NpenapariB BiMITHIH
HaJIMIipHY CKpy4yBaHICTh/Tilepcnipanizalilo MyIKOBOr0 KaHaTHKY, HaJUTMIIOK BapToHi€BUX JpariiB i3 IMUIBHOIO CTPYKTYpOIo abo Horo
arutasito, y 10 3paskax (31,3%) Bigmivanuch kicti BapronieBux apariis, y 5 (15,6%) — BApuKo3He PO3IIMPEHHS BEHH IYIIOBHUH 3 PO3-
IIAPEHHSAM MPOCBITY Ta CTOHIIEHHAM CTiHKH. Y 26 (81,3%) 3pa3kax IMylmOBUHHOTO KaHATHKY OCHOBHOI I'PYNHM BiMiYaIl BOTHHIIEBI
CTOHIIEHHS CTIHKH ITyITKOBOI BEHH, HAOPSIK, BAaKyOJIbHY TUCTPO(DIiI0 MIOIUTIB, MiOJIi3 Ta PO3POCTAHHS CHOIYYHOTKAHUHHHUX BOJIOKOH
y M’s130Biif 0000HII MynkoBoi Benu. Hepinkum Oyio siBuiie TpoMm603y BeH. [Ipu nociijkeHHi apTepiii BUSBICHO IIITNHOIONIOHHI
MPOCBIT Ta MEPHUBACKYJISIPHI KPOBOBUIIUBH.

BucHoBku. [TopiBHATRHMI aHai3 Iepediry BariTHOCTI TO3BOJIUB BiIMITUTH BUCOKY YacCTOTY a0JIOMIHAIBEHOTO PO3POIKECHHS
(41,6%), y Ol gacTIi acorioBaHoro i3 mpeekamciero (21-23,6%), moegHaHHIM 3aTPUMKHU POCTY IUIO/A Ta IIepe[IacHUX IOJIOTIB
(14-15,7%), a Takox MOTipIIEHHSIM BHYTPIIIHEOYTpoOHOTO cTany miona (33-37,1%) Ha TIi BUCOKOTO iHAEKCY COMaTHYHOI MaToJIOTil
Ta ManeHTapHoi aucdyHkuii. Pe3ynbsraTi Hamoro Q0CIiPKeHHS HiIKPECTIOTh 3aJIeKHICTh aHOMAIiil TyIIOBUHHOTO KaHATHKY BiJ
YaCTOTH TeCTAIlifHNX YCKJIAJHEHb T aHTEHATAFHOI ATONOTIi, Y TOMY YHCIIi ACOIF{OBAHOIO 13 3aTPHMKOI0 POCTY IUToAa. Xapakrep-
HUMH HaTOTiCTOIOTIYHIMH 3MiHaMH ITyTIOBHHHOTO KaHATHKY y TAaKUX HOBOHAPODKEHUX OyIIN: KOPOTKA rillepcIipati3oBaHa ITylIOBUHA,
arIasis Ta KicTh BapToHieBHX ApariiB, CTOHIIEHHS Ta JIECTPYKTHBHI 3MiHHU CTIiHKH ITyTIKOBOi BEHH, IIEPUBACKYJIIPHI KPOBOBUIIUBH,
3MEHIIICHHS IPOITYCKHOI 31aTHOCTI apTepiii.

Kiro4oBi cj0Ba: sarpumka pocTy mwioga; muaneHTapHa AUCQYHKIIIS; TyHOBHHA; MAKpOMOP(hOIOTriuHi MapKepH MaToOJIOrii
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HamionanbHuii BificbKOBO—MEIMYHUIA KIITHIYHAHN [IEHTP!
«lon0BHUI BIHCHKOBHI KITIHIYHUI FOCITITANbY,
HanionanbHuii yHIBEpCHUTET OXOPOHU 310pOB’ST YKpaiHu
imeni IT. JI. Illymuka?

(M. Kui, Vkpaina)

Pezrome.

Onepayitina mpaema iHIYitO€ Yinull KAckao HeuUpPOeHOOKPUHHUX MA IMYHHO-3ANANbHUX PeaKyill, SKi Maroms a0anmayiiurui
Xapaxkmep, cCnpsaMO8anull Ha niOmMpumanns comeocmasy. Ilpome HaomipHa abo HeKOHMPOTLOBAHA AKMUBAYIS YUX MEXAHIZMIG
Modice npuzgecmu 00 NOPYULeHb MEMAOONi3MY, 3AMPUMKY 3A20EHHA MKAHUH, NOCUNEHHSA NICIA0Nepayitino2o 60110, PU3UKy
inghexyiti ma mpomoomuuHUX YCKAAOHEHb, A MAKONC 00 MPUBALO20 BIOHOGLEHHS NAYIEHMA.

MeTa q0caiKeHHS — NOPIGHAMU 6HIUE MPbOX MeMOOI8 AHeCMe3I0N02IUH020 3a0e3nedeHHs (MYIbMUMOOAIbHOT MANOONIOIOHOT
saeanvnoi anecmesii (MM3A), cninanvroi anecmesii 6ynisaxainom (CAB) ma ao toganmmoi cninanvnoi anecmesii (ACA)) na mapxepu
cmpecosoi ma 3ananvbHoi 6ionosioi y nayieHmok nio 4ac abOOMIHATbHOT 2icmepeKmomil.

Marepiaiu i MeToau. V docridocenns 6yno sxaroueno 96 HCiHOK, SAKUM NPOBOOUNU OYIHKY DIBHIE KOPMU3OILY, 2IIOKO3U,
3a2anbHux iIMyHHUX napamempie ma yumoxkinie IL-6 i IL-10 na piznux emanax onepayii ma y panHbomMy nicisionepayitinomy
nepiodi. [locniodicents npoeoounu iz OOMPUMAHHAM OCHOBHUX OIOMUYHUX NOA0NCeHb | enbCinchKoi Oexnapayii npo emuui
NPUHYUNU NPOBEOEHHS HAYKOBUX MEOUUHUX O0CTIONHCeHb 3a yuacmi 1roouru. IIpomoxon 00CnioxHceH s 3amBepONCceHO Ha
3acioanni komicii 3 numans Giomeduunoi emuxu Hayionanvhoi meduunoi akademii nicasiouniomuoi ocgimu imeni I1. J1. [llynuxa
(npomoxon Ne 1 6i0 09.01.2023 p.). Poboma 8ukoHana 6i0n08iOHO 00 OCHOBHUX HANPAMI6 HAYKOBO-eKCNEPUMEHMANbHOL pobomu
Hayionanvroeo ynisepcumemy oxoponu 300pos’s YVepainu imeni I1. JI. Illynuxa « Po3pobka innosayitinux mexuix anecmesii ma
inmencuenoi mepaniiy (Ne oeporcasroi peecmpayii: 0119U101724, mepminu suxonanus: 2019-2023 pp.).

B 3anexcrnocmi 6i0 éapianmy 3acmocosanol anecmesii 6Ci NAYIEHMKYU 8UNAOKOBUM YUHOM OVIIU PONOOLLEH] Ha MpPu 2PYNuL:
Ipyna 1 (MM3A; n=32).: mynemumooansra manoonioiona anecmesis; I pyna 2 (CAB; n=30). cninanvna anecmesis 6ynieaxainom
16 me + cedayis nponogponom; I'pyna 3 (ACA; n=34): ao’roeanmuna cninaivha anecmesis, oe okpim 16 me bynieakainy
inmpamexanvHo gsoounocs 100 mke mopiny + 20 mke henmaniny + 4 me dexcamemasony, a ceoayis 3a6e3neywysanacs inQ)y3ier
dexcmedemomiouny. Ilposedenns docniodicens nepeddauano 36epexceHts 0CHOSHUX npunyunieé oioemuxu. Cmamucmuyumy
00poOKYy ompumaHnux 0aHux 30IUCHIO8AIU 3a OONOMO2010 nakema npozpam Statistica for Windows 14.0 (TIBCO Statsoft
Inc., CIIIA). Poboma éuxonana 8iono6ioHo 00 OCHOBHUX HANPAMIE HAYKOBO-eKCnepumenmanvhoi pobomu Hayionanvrnozo
yHigepcumenty 0xopoHu 300po8’a Yxpainu imeni I1. JI. llynuxa «Po3pobka innosayitinux mexwnix anecmesii ma iHmMeHCUsHol
mepaniiy (Ne oepocasnoi peccmpayii: 0119U101724, mepminu suxonanns: 2019-2023 pp.).

PesyabraTu docnidscenna. Jocnioxncenns npooemoHCcmpyaiu, wo HeupoaxcianbHi memoouxu, ocoonueo ACA 3 cedayiero
OeKCMe) emoMiOUHOM, 3HAUHO epeKmUeHiuLe 3MEHUYI0Mb eHOOKPUHHO-MeMAbONIUHY CmMpec-6i0Nn06iob, 3HUNCYIOMb YACTIOMY
cmpecosoi enikemii ma nokpawyoms iMyHHUul npoine y nopiensanni 3 MM3A. Haitieipwi nokasnuxku cnocmepieanucs 6 epyni
MM3A: naiieuwi pieni KOpmu3ony, 210Ko3U ma aeukoyumapro2o inoekcy inmoxcuxayii. I pyna ACA nokazana Hauxkpawi
pe3ynbmamu 3a 6Cima Kpumepisamu.

BucHoBok: 40 06anmna cninaivna anecmesisi 3 0eKcmMedemomiounom 3abe3neyye onmumMaibly cmpec-npomexyiino
i niompumarHs 2omeocmaszy npu AbOOMIHANbHIU cicmepekmomii, wo pobuma ii oyiibHUM 8UOOPOM Y CYHACHIT AHeCMe3i0N02iuHill
npakmuyi.

Knwuoei cnosa: manroonioiona myremumodansua anecmesis; cninanbia anecmesis,; 2icmepexmomis,; Xipypeiunuti cmpec;
YUMOKIHU, 27I0K03a, KOPMU30I, 3aNalbHa 8I0N08i0b, IMYHHA 8I0N0BI0b.

BeTtyn

[cTepexToMis € OHIEIO 3 HAWTIOIMPEHIIINX ONeparii
B TIHEKOJIOT14YHIN KJIHILI 1 ocifae aqpyre micle 3a yacTo-
TOIO BUKOHAHHSI IiCJIsI Kecapchkoro po3TuHy. lllopiuno
y CILA BukonytoTh 6mm3bk0 600 THC. ricTepexToMiit [1].
HesBakaroun Ha ycrixu cy4acHOi ONlepaTHBHOI T1HEKOJIO-
rii 1 BIOCKOHAJIEHHS XIpYPriYHUX TEXHIK Ta BUKOPHCTaHHS
CyYacHHX METO/IiB 3HeOO0IeHHs, a0/JOMiHaJIbHA TiCTEPEKTO-
Misl 3QJIMIIAETHCS 3HAYHUM CTPECOPHUM HaBaHTA)KCHHSIM
Ha OpraHi3M MaIjieHTk [2].

Ormepaniiina TpaBMa iHIIiIO€ HUTKI KacKa HeHpOoeH 0~
KPUHHHX Ta IMyHHO-3aITaJIbHUX PEaKIii, SKi MaroTh a1arTa-
LiHUI XapakTep, CIpSMOBaHUH Ha MiATPUMAaHHS TOMEOC-
tazy. [Ipore HagMipHa a00 HEKOHTPOJILOBaHA aKTHBALLISI LINX
MeXaHi3MiB MOKe TIPH3BECTH JI0 OPYyLIEeHb METa00IIi3MY,
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3aTPUMKH 3arO€HHS TKaHWH, IIOCHJICHHS MicIsonepanin-
HOTO 00110, pU3HKY 1H(EKIIH Ta TPOMOOTHYHHX YCKIIA/I-
HEHb, a TAKOX JIO TPUBAJIOTO BiTHOBJICHHS MallieHTa |3, 4].

AKTHBalis rimoranamo-rinodizapHo-HaIHUPKOBOL
OCi mij BIUIMBOM XipypridHOTO CTpecy CIPHUYMHSE Mif-
BHUIIIEHHS CEKpellii KOPTHU30ILY, 110 € OCHOBHUM MapKepoM
SHIOKPHHHOI BigmoBifi. KpimM Toro, cucTeMHUIN BHKU
KaTeXOJaMiHIB 1 IITIOKOKOPTHKOIMIB MPU3BOIAUTE 10 3MIiH
TITIKEMIYHOTO TPOQiTI0, BUKIMKAIOUHN SBUIIE CTPECOBOT
rirnepriikeMii, sika 3a KOHCEHCYCOM AMEpPHKaHCHKOI Tiade-
TUYHOI acomiarii Ta AMEpHUKaHCHKOT acomiarii KITiHITHHX
€H/IOKPUHOJIOTIB BU3HAYAETHCS K Oy/b-sIKa KOHLIEHTpa-
11is1 IITIOKO3HM B KpoBi >7,8 MMons/1 (140 mr/aim) 6e3 o3Hak
MOTIepeTHROTO NiabeTy [5] i acOIiIoeThCs 3 YCKIaTHCHUM
nepebirom micisonepariinoro nepioxy [6]. Oxpim Toro,
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PiBEHb aKTHBHOCTI 3aXMCHHUX 3alalbHUX MEXaHi3MiB Op-
TaHi3MY 3aJIe)KUTh HE TUIBKU BiJl CTYICHIO MOITKOKESHHS
TKaHHWH Ta PIBHSA IMYHITETY, @ TAaKOX Bijl IIEBHOTO Me/IU-
KaMEHTO3HOTO BIUIMBY, Y TOMY YHCII i IIpemapariB I
anecresii [7,8].

OnHUM 13 KOMIIOHEHTIB XipypriuHoi cTpec-BimnoBiai
€ 3arajbHa peaxiiis, Mo MPOSIBISETHCS MPOMYKIIIEIO -
TOKiHIB, peakIi€elo TOCTPOi a3y Ta reMaToJOoTIYHUMHU
3miHami [9,10]. Lle mposBIsS€ThCS aKTUBAIIIE€I0 CHCTEMHOT
3amajbHOI BIAMOBI/I 13 HIIBUIIIEHHSM PiBHS MPO3aNaIbHUX
LUTOKIHIB, 30KpeMa iHTepielkiny-6, (IL-6) Ta 3HIKeHHM
piBHs npoTtu3anaibHoro nuTokiny IL-10. Came criBBifgHO-
meHsst [L-6/IL-10 HuHi po3risnaeTses K iHGOpMaTHBHUIA
Mapkep OallaHCy Ipo3araibHOil Ta aHTH3AMAIBHOIT peaKiii
y nepuonepauniiHomy nepioxi [11].

VY cygacHi KTiHIYHIN aHeCTe3107I0Tii 1exai OLTbIIoro
NOIIMPEHHs] Ha0yBa€e KOHILIETILIisl aHEeCTe311, CIPSIMOBAHOT He
nunre Ha 3a0e3MeueHHsl a1eKBaTHOrO 3HEOO0ICHHS, a if Ha
KOHTPOJIb HaJl CTPECOPHUMH, IMyHHHMH Ta META0O0TIYHUMH
JJaHKaMH TOMEOCTa3y — TaK 3BaHa 3axucHa (protective)
aHecTe3is. 3TriIHO i3 YUCICHHUMH JOCTiHKSHHIME, BUOIP
METOJy aHECTEe310JI0TIYHOT0 3a0e3MeYeHHs Ma€ BUPIIIab-
HUH BIUTMB Ha XapakTep MUX peakii [12;21].

OnHUM 13 IOMYJISAPHUX CYy4YaCHHX IIIXOMIB € MYJIBTH-
MoOJaJIbHa MAJIOOMIOiHA 3arajbHa anecresiss (MM3A),
sika BKJIIOYA€ 3aCTOCYBAaHHS HETAJIOI€HI30BaHUX CeNaTHB-
HUX 3aC001B, HECTEPOITHHUX IPOTH3ANAJIBLHUX ITpENaparis,
TiAoKaiHy, KeTaMiHy, JleKcaMeTa30Hy, MarHito oo [13].
OCHOBHOIO IEePEeBarol0 TaKOTO MiIXO/Y € 3HIKSHHS PU3H-
KiB, TTOB’sI3aHUX 13 OMiOIAaMH, BKIIOYAIOYH AUXAIBHY Je-
npeciro, rinepairesito Ta Hynoty. OaHak qaHi BIZHOCHO 11
e(eKTUBHOCTI y IOTIepeKEHHI HaIMIpHOI cTpec-peaxiii
3QIAMIAIOTECS CYNEePEeWINBUMH. 3 1HIIOTO OOKY, HEHpOo-
akciaJbHI METOJH, 30KpeMa CIliHaJbHa aHeCcTe3is, BXKe
TPUBAJIMI Yac BU3HAIOTHCSA SIK €DEKTUBHI aHTHCTPECOPHI
cTparerii — 3aBasku Oiiokaji adhepeHTHUX HOLMIICTITHB-
HUX IMITYJIBCIB BiJl 30HH ONEPAaTHBHOTO BTPYYaHHS Ta
3MEHIICHHIO BereTaTuBHO1 akTuBaiii [14]. OctanHi Ha-
YKOBI ITpalli IEeMOHCTPYIOTb, 1110 JJOJIaBaHHS JI0 CITiHAJIBHOT
a”ecre3ii mepronepaniiHoi iHPy3ii JeKcMeaeTOMIIHHY —
CEJIEKTBHOTO aroHicra 02-aJipeHOPENenTOPiB — 3HAUHO
MOCHIIIOE aHAJTE3UBHUI €(EKT Ta CIPHULE SHIKCHHIO
PiBHIB KOpTH30ITY, IL-6, cTabdinizarii niikemii Ta 3ananbHOT
Bigmogizxi [15-17]. Oxnax y miteparypi goci BiAcyTHI y3a-
TaJbHEHI MOPIBHAIBHI JOCIIIKSHHS PI3HUX THITiB aHECTe-
31{ y MaIlieHTOK 13 FHEKOJIOTIYHOIO XipYPTi€ro sl OLIHKU
MapKepiB CTpeCy Ta 3alajIeHHs.

MeTa pocnigaeHHA. Ha 0cHOBI KOMIUIEKCHOI OLiH-
KH IMHaMIK{ MapKepiB eHIOKPUHHO-METa00IiYHOT Ta 3a-
TTATEHOT BiATIOBIl TOPIBHATH €(PEKTHBHICTH TPHOX METOIIB
aHecTe310J10r1YHOro 3a0e3nedeHHs] — MyJIbTUMOJAIbHOT
MaJIooIioiHO1 3aranbHoi anectesii (MM3A), criinanbHOT
anecresii OymiBakainoM (CAB) Ta axg’toBaHTHOI CIiiHAIB-
Hoi anecTe3ii (ACA) y mamieHToK I 9ac aboMiHaIbHOT
TiCTepeKToMii.

Marepianu Ta meToaun

VY mpocmneKkTHBHE AOCTiIKEHHS BKIFOYEHO 96 KiHOK
BikoM 40-65 pokiB, ominka 3a ASA I-11, skum Oyno mpo-
BE/ICHO a0JIOMiHANBHY TiCTEPEKTOMIIO 13 JOTPUMaHHIM

OCHOBHUX 010THYHUX ToNI0KeHb KonBeHtii Pagu €Bporu
PO TpaBa JIOAMHHU Ta OioMenIIHY, | enbciHChKO1 Jexiia-
parii BcecBiTHROT MeUUHOT acowiallii mpo eTHYHI IPUH-
LU TPOBEICHHS HAyKOBUX MEIUYHUX JOCIHIHKEHb 32
yuacrti monuHu. [IpoTokoa gociipkeHHs 3aTBEPIKEHO
Ha 3acigaHHl KoMicii 3 nuTaHbp 0ioMenuyHoi eTuKu Ha-
HIOHAJIBHOT MEIUYHOI aKageMii IiCIIsIUIUIOMHOI OCBITH
imeni I1. JI. Illynuka (mporokon Ne 1 Bix 09.01.2023 p.).
Bci mamieHTKH mignucany MUCBMOBI MOiH(GOpMOBaHi
3TOoIU BiAMOBINHO N0 I'enmbciHchbKoOl neknaparrii. PoboTa
BHUKOHAaHA BIAMOBIAHO 0 OCHOBHHX HAMpPSMIB HAyKOBO-
eKcrepuMeHTansHoi podotr HamioHaapHOTO yHIBEpCUTETY
oxopoHu 3110poB’st Ykpainu imeni I1. JI. Illynuka «Po3-
poOKa iHHOBAIIMHUX TEXHIK aHEeCTe3ii Ta IHTEHCUBHO] Te-
parii» (Ne nep>kaBnoi peectpauii: 0119U101724, tepminu
BuxoHaHH:: 2019-2023 pp.).

VY 3aeKHOCTI Bijl BapiaHTy 3aCTOCOBAaHOI aHEeCTe3il
BCi MaIli€HTKU BUTIAJKOBHM YHHOM OYIH pO3MOIisieHI Ha
TpH TPyIH:

* I'pyma 1 (MM3A; n=32): MynsTHUMOAAIbHA MAJIO-
OITIOITHA aHECTE3I1s;

* I'pyma 2 (CAB; n=30): cniHanbHa aHecTe3is Oyrmi-
BakaiHoM 16 Mr + cexatlist mporroQoIom;

» Ipyma3 (ACA; n=34): ax’roBaHTHA CITiHAJIbHA aHEC-
Te3is, Ae OkpiM 16 Mr OymiBakaiHy iHTpaTeKaJIbHO BBOAH-
nocsa 100 mxr mopdiny + 20 Mxr ¢enTaHiny + 4 Mr 1ek-
caMmeTa3oHY, a cenallis 3a0e3nedyBanacs nusixoM iHQys3ii
JEKCMEICTOMIIIHY.

Hemorpadiuni nasi (Bik, IMT, 3pict) Ta diznunmii cran
nari€enTiB 3a ASA He BUSBHIN ICTOTHHUX BIAMIHHOCTEMH, 1110
JIO3BOJTMIIO PO3IVISIIATH TPYIH 3 PI3HUMH METOlIaMH 3He-
OOJIFOBaHHS, SIK CTATUCTHYHO OTHOPIHI.

Yci npouenypu BigOyBanuch 3a CTaHAAPTHAM MPOTO-
KostoM. JlocIi/pKeHHS! TPOBOJIMIIM HA eTarax: 1o onepartii
(eran 1), micns iHAYKIii 200 BCTAHOBICHHS HEHpoaKcialb-
HOI Onokasu (etarn 2), i 4ac TpaBMaTHYHOTO €TaIly orle-
pamii (etan 3), gepe3 3 Ta 6 Tox miciys onepaii (eranu 4
15), a Takoxx uepe3 24 roguHu Mmicis onepartii. OriHoBaIM
PiBEHBb KOPTU30ITY (HMOJIB/JT), PiBEHb TIIFOKO3H (MMOJIB/II),
YacTOTy BHIIAKIB CTPECOBOI IimikeMii. J[Jis omiHky BHpa-
JKEHOCTI 3aMajgbHOIO MPOIECY Ta IMYHHUX PEAKIliH, 110
CYIPOBOIKYIOTh XipypridHy TpaBMy, BU3HAYAIH 3aralibHy
KUIBKICTD JICHKOIMTIB, YaCTKY TPaHYJIOIMTIB. JTiMQOIH-
TiB Ta JelkonurapHuil inaexc inTokcukarii (JIII). Taxox
y nepuonepaniifHoMy mepiofi BUBYAIA TUHAMIKY PiBHS
upKyarorounx nutokinis (IL-6, IL-10 (nr/mon)) Ta ix crmis-
BiJIHOIIICHHS, K MAPKEPiB CUCTEMHOI 3aMabHOI Ta POTH-
3aMajIbHOI BiAMOBII.

CratucTuuHy 00pOoOKY OTPHUMAHHUX JaHUX 3A1M-
CHIOBAJIW 3a JIOMOMOTOIO MakeTa mporpam Statistica for
Windows 14.0 (TIBCO Statsoft Inc., CILIA). Po3xomkeHHs
MiX TTapaMeTpaMH BBakaJu ictoTHIMH ripu p MeHe 0,05
(p<0,05).

Pe3ynbraTu gocnigKeHHs Ta ix 06roBopeHHs

AHai3ylou1 3MiHH PiBHS KOPTH30JTy, SIK OKa3HHKA
CTpEC-BIATIOBIII, PH 3aCTOCYBAaHHI pi3HUX BapiaHTIiB aHeC-
Te3ii MM BUSIBUJIM HACTYIIHI 1aHi. Tak, BUXiTHUIA piBeHb KOP-
TH30My (eran 1) He BiIPI3HSIBCS CTaTHCTHYHO 3HAYTYIIO MIXK
TPpyIaMH, IO JO3BOJIIJIO BHKOPHUCTOBYBATH HOTO SIK 6a30BHI
PiBEHb JUTS ITOAAIBIIOTO OOYUCIICHHS BITHOCHHX 3MiH Y %.
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Ha erami 2 (micns inaykiii 200 BCTAaHOBJICHHS HEHpPO-
akciasbHOT OJIOKaIHM) CIIOCTEPIranocs CTaTUCTHYHO J10-
CTOBIpHE ITiIBUIIEHHS PiBHA KOpTH30Ty Y rpyni ACA — Ha
26,7% BigHOCHO 6a3oBoro piBHs (p=0,045), mo iMoBipHO
OyJ10 TIOB’13aHO 3 IIEBHUM XBHJIIOBaHHSM MAaIliEHTOK JI0 MO-
MEHTY PO3BHUTKY a/IeKBaTHOI CeAallii IeKCMeIETOMIIHHOM.
[Ipn npomy B rpynax MM3A Tta CAB BinnosinHi 3MiHu
crtanoBuan +13,6% ta +11,4%, 1 He gOoCATalIN CTATHC-
THUYHOI TOCTOBipHOCTI. TakuM 4MHOM, y TAIliEHTOK, IKUM
MIpoBOMIIAacs aJi’I0BaHTHA CIIiHAJIbHA aHECTe3is, cIo-
cTepiraiach KOPOTKOYACcHA TilepaKTHBAIis TiIoTagaMo-
rinogizapHo-HaJHUPKOBOI OCi, 110, IMOBIPHO, BiJOOpaxae
peaxiiiro Ha MOMEHTJILHUH cTpec repes GopMyBaHHIM
mIMOOKOT cestallii JeKCMeIETOMITNHOM.

Haii6i1p11i MKIpYIIOBI BiIMIHHOCTI CIIOCTEpIraucs
Ha TpaBMaTHYHOMY eTami onepanii (etan 3). ¥ rpymi
MM3A 6yno 3adikcoBaHO HAUBUIIMHN ITIK — 3pOCTAHHS
KopTH30iy Ha 56,1% BigHOCHO 6a30Boro piBasA (p =0,001),
toni sk y rpyni CAbB Bin cranoBuB +17,2%, a B rpymi
ACA — mumie +7,1% (oOuaBi pizHHULI OyJaM CTaTUCTUYHO
HegoctoBipHuMH (p>0,05). [TonapHi MOpiBHSIHHS MiX
MM3A Ta iHIMMHK TpyHaMu Ha bOMY eTarli IpoJeMOH-

cTpyBaiu A0cToBipHY pizHUIIO (p<0,01). To6TO Mami-
€HTKH, SIKUM TIPOBOJIHIIACS MYJIBTHMO/IAJIBHA MAJIOOITIOiTHA
3arajbpHa aHEeCTEe31sI MAJIM 3HAYHO TipIITy CTPeC-TIPOTEKIII0
y HAaHKPUTHYHIOINA MOMEHT XipypridHOTO BTpyYaHHS.
i crmocTepexeHHs e pa3 MiAKPECTIOITh TOH (aKT, o
6110Kaz1a adepeHTHUX IMITYJIBCIB IPH CHIHANBHIN aHecTe3il
e(eKTHBHO 3ar1o00irae aKTUBALIi] TiIIOTAIaMYyCy, 1110 JEKUTH
B OCHOBI HEHPOCHIOKPUHHOI CTpeCc-peaKilii, o y3romKy-
eTbes 13 qanumu Afonso J. ta Reis F. (2012) [17].

Y parHBOMY TicIIsIOTIepaniifHoMy repiofi (erari 4 Ta 5)
criocTepiranacst TeHISHIIIS 10 HopMaJli3anii piBHIB KOPTH-
301y B ycix rpymnax. Ha 3-if roquni micns onepaii (etan
4), y TOpiBHSAHHI 3 BUX{JIHUM €TaIroM, HOTo 3pOCTaHHs
Oyno HalimeHmuM y rpymi ACA (+8,8%), mo cBimuuThH
PO MIBUJKE BiJHOBJICHHS TOPMOHAIBHOTO TOMEOCTA3y
1 MOXKJIMBO TIOB’sI3aHE 3 a/ICKBaTHUM 3HEOOJICHHSM ITiCIIs
omeparii. ¥ rpynax CAb ta MM3A BiAmoBinHi 3HAYCHHS
cranoBmid +18,7% Ta +22,4% BiAMOBINHO, IPH IIBOMY
MDKTPYIOBI BiIMIHHOCTI He Oy CTaTUCTUYHO JIOCTOBIp-
HUMH. AHaJIOTi9Ha KapTHHA cIlocTepiranack i uepes 6 ro-
JMH Ticist onepanii (erar 5), ko piBHI A% CTaHOBHIIH:
ACA —+6,4%, CABb — +16,1%, MM3A —+21,8% (puc. 1).
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PucyHok 1. luHamika piBHSA KOpTM30My Ha eTanax [OoCNiAXeHHSA B 3aneXHOCTi Bif BapiaHTy aHecTesii

OcobmuBo 1ikaei gani moa0 ACA, ne, monpu iHTpao-
TiepaniiiHe HaBaHTa)KCHHSI, PIBHI KOPTHU30JTy 3aJIMIIAINCS
y Mexax (izionorigsoro BikHa (10 480 HMOIIB/JT), 1110 CBiJ-
YHUTb NP0 BUCOKY €(EKTHBHICTh MOEAHAHOI CIIMHAIBHOT
aHecTe3ii Ta HEHTPaJIbHOI ceaamii 1eKCMeIeTOMITMHOM
y nmpurHideHHi crpecy. Lle y3romkyeTbest 3 pesyisraraMu
Meta-anamzy Jiang L. et al. (2017), ne nekcmeneroMiane
ACOIIIIOBaBCS 3 TOCTOBIpHUM 3HIDKEHHsIM piBHIB TNF-q,
KOPTH30JIy Ta INIIOKO3H Y TicisonepaniiinomMy nepiofi [18].

JlocmikeHHsT TMHAMIKY TITIKeMii TO3BOJISE HE JTUIIE
OLIIHUTH aJlalTHBHI MOXIIMBOCTI OpraHi3my, a i 3poouTn
BHCHOBKH I1[0I0 @aHTHUCTPECOBOTO MTOTEHIIATy TUX YH 1H-
IIMX METOMIB aHecTe3ii, 110 CIOHYKaJI0 HAC NMPOBECTH
1 monapHMU{ aHaji3 AMHAMIKU TITIKEMIl IPH 3aCTOCYBaHHI
pi3HMX BapiaHTiB aHectesii. Tak, Ha 2 eTari ikeMidHa pe-
akuist Oyna HaiiBupaxeHimoro y rpym MM3A (+11,8%),
toni sik y rpynax CAb ta ACA npupicT piBHS IIIIOKO3H CTa-
HoBuB +4,0% Ta +5,9% Bignosigno. [Tonapae nopiBHIHHS
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Mixx MM3A ta CAB BUSBIIIO CTaTHCTUYHO JIOCTOBIpHY
pizauiio (p = 0,041), o0 cBiTYNTH PO OLIBII IHTEHCHBHY
AKTHBAIIF0 KaTaboMi3My Ha TIIi CHCTEMHOI aHecTe3ii. Haii-
OibIIa BiIMIHHICTB PiBHIB IVTFOKO3H BUSIBJICHA Ha 3 TpaB-
MaTHYHOMY eTari JociipkeHHs. Y rpyni MM3A ninBu-
MICHHS piBHS TiikeMii ckiano 23,5%, Mo CTaTUCTUIHO
MepeBUIIYBaJIO aHAJIOTIuHI oKa3HUKH B rpynax CAbB
(+10,0%) 1 ocobmuBo ACA (+3,9%), p=0,008 i p=0,001
BianoBinHO. Takuii pe3ynbrar CBiJUNTh PO HIKIY edek-
THUBHICTh MQJIOOMIOITHNX MPOTOKOJIIB 3arajibHOi aHecTe-
311 y cTpUMyBaHHI IIIiKeMi4HOI BiAIIOBi/lI HA XipypriuHy
TpaBmy (puc. 2).

VY pannbomy micnsonepaniiiHomy nepioni (eranu 4
15) y BCiX rpymnax HOPiBHSIHHS CITOCTEPIranach TCHACHIISL
JI0 HopMastizanii piBHS Diikemii, ogHak y rpyni MM3A
MiIBUIICHUHA PIBCHD ITIKEMIi 3aJTUIIABCS O17bII BUCOKAM
(+13,7% ta +9,8% BiamnosinHO) nopiBHsHO 3 rpynamu CAB
(+8,0%, +6,0%) Ta ACA (+2,0%, 0,0%).
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PucyHok 2. [iluHamika piBHSA rMIOKO3U Ha eTanax AOCTigKeHHs y 3aneXHocCTi Bif BapiaHTy aHecTesii

Y X0/l HAIIOTr0 AOCIIKEHHS TaKoX OyJi0 mpoaHa-
JII30BaHO YacTOTYy BUHUKHEHHS CTPECOBOI IlikeMii ce-
pen mamieHToK. [IpoBeneHUil CTATUCTHYHUM aHai3
3 BUKOPHCTAHHIM TOYHOTO KpuTepito dimepa nmokasas
JOCTOBIpHY pi3HHUI0 Mk rpynmamMmu MM3A ta ACA
(p = 0,0018), 10 Bka3ye Ha HMOBIPHY MPOTEKTHUBHY JIif0

HelipoakciajbHOT aHecTe3ii 1010 MeTaboIivHOT peakiil
Ha Xxipypriunuii crpec. [TonapHi nopiBasHH Mixk MM3A
ta CAB (p = 0,104), a Takox mixx CAB Ta ACA (p =0,100)
BUSIBUJIM JIMIIIE TEHJICHIIIIO 10 3MEHIIEHHS 4aCTOTHU TJIi-
KEMIUHHUX peakiliil, ika He Jocaraja CTaTUCTUYHOI 3Ha-
yyrocTi (tabm. 1).

Ta6bnuus 1

YacTtoTa BUNagkiB cTpecoBoi rMikeMii y nauieHTOK 3anexHo Big Metoay aHecTesil

Mpyna n | Bunagku ctpecoBoi rnikemii (n/%) | NMonapHe ctatncTnyHe NOPIBHAHHS (TOYHMIA KpuTepin Pilepa) p
1 (MMB3A) | 32 9 (28,1%) MM3A — CAB 0,104
2 (CAB) 30 3 (10,0%) CAB — ACA 0,100
3 (ACA) 34 0 (0%) MM3A — ACA 0,0018

Pasom 3 TuM, 3aranmpHE TPUTPYIIOBE TOPIBHAHHS (3%2)
3aCBiTYHIIO HASIBHICTH BipOTiAHOT BIIMIHHOCTI Mi>K METO-
JTaMH aHeCTe3ii 32 YaCTOTOIO BUITAKIB CTPECOBOI TITiKEMil
(p = 0,0056). OTpumani pe3ynbTaTé CBiAYATH PO OLTBIIT
CHPUSATIANBHNA MeTa0OIIYHIH TPOQLIE 1 aIeKBaTHUH CTpe-
COPHHI 3aXHCT HEHPOAKCIaTbHUX METOIB Y MTOPIBHIHHI 13
3araJbHOIO aHECTE31€10, IO IIE Pa3 MiITBEPXKYE ITepeBaru
IOTO MIAXOMY B YaCTHHI OOMEKEHHS TirmepKaTabomiqaHol
Bixmosixi [19]. ¥V poborax Moorthy V et al. (2019) min-
KPECIIEHO, [0 TPHBaJIa CTPECOBA TNEPIIIIKEMisl Ma€ Hera-
THBHUH MPOTHO3 y XipyPriYHAX NAIi€HTIB, BOHA KOPEITIOE
3 PU3HUKOM iHQEKIIi# i MOJOBXKECHHAM TOCIiTai3allii, o
MTOCHITIOE 3HAYYIIICTh HOPMOTIIIKEMIi SIK Mapkepy e(ek-
THBHOI aHTHCTpecoBoi aHecTe3il [20].

[opiBHANBpHMIA aHANI3 IMHAMIKHA IMyHHUX TTOKa3HU-
KiB MiX TphOMa JOCIIKyBaHUMH IPYIIaMH TaIli€HTOK
MIPOJEMOHCTPYBAB HasBHICTh CYyTTEBUX MIKI'PYMOBUX
BiIMiHHOCTE! y peakiii iMyHHOI CHCTEMH Ha Xipyp-
riyHe BTpydYaHHs. BusBneHo, Mo MakcUMaibHE IiJBHU-
IIeHHS a0CONIOTHOI KITBKOCTI JIGHKOIHTIB Yepe3 24 ro-
IWHH TichA omneparii crocrepiranocs B rpymi MM3A
(10,90 £ 1,5%109/1), He3HAYHO HWXKIHIA PIBEHb — Y TPYIi
CAB (10,20 £ 3,8x109/m), 1 HaltHWwK9wiA — y Tpym ACA
(10,02 £ 3,1x109/m). Xoua CTaTUCTUIHO TOCTOBipHA Pi3-
HUIIA PiBHS JICHKOIIUTIB MXK Tpynamu | Ta 2 He BH3HAYa-
nack (t,_, = 1,01; p>0,05), cmocTepiranacs 9iTka TEHIECHIIA
JI0 OUTBIIT BUPaXCHOT ICHKOIIMTAPHOT BiIMIOBI I came Tpr
BHUKOPUCTAaHHI MYJIBTHMOIATIBHOI MaJIOOMiOiIHOI aHecTe-
3i1. CTaTHCTHUYHO 3HAYYII MiXKTPYIIOBI BiIMIHHOCTI OyIn
3apeecTpoBaHi MpH MOPIBHAHHI PiBHS TPaHYIOIHTIB MiXK
MM3A ta ACA — 78,8 = 8,9% npotu 71,8 £ 10,1%; (tl_3 =

3,35; p<0,01), 1m0 MOKe CBITYUTH MPO BUIILY AKTHUBAIIIIO
HEHTPOQITFHOTO KOMIIOHEHTa IMyHHOT BiAMIOBiI TIpH 3a-
crocyBanHI MM3A. 3MiHH y BMiCTi JIIM(OLHUTIB Yy TiCIs-
oreparliitHoMy mepioi Maiu MOAiOHUI XapakTep y BCiX
TPHOX TPYIAxX, 1 CTATUCTUYHO 3HAUYIIUX MDKTPYHOBHX
BinmMiHHOCTEH He dikcyBanocs (t<1,1; p > 0,05). BomHo-
Yac HAMCYTTEBIMIO MUKTPYIIOBOIO Bapialli€lo BiA3HAIHBCS
JII. Tak, y rpyrmi MM3A cepenne 3HagenHs JIII craHoBIIIO
2,59 £ 0,79, 1m0 AOCTOBIPHO MEPEBUIYBAIIO TOKA3HUKU
rpymu CAB (t =6,83; p<0,001) i ACA (t=9,96; p<0,001).
e Bka3ye Ha OLITBII BUpaKeHE CHCTEMHE HECIICIU(iTHe
3aMajieHHs] caMe TPH 3aCTOCYBaHHI MaJOOIOiTHOT MyITb-
TUMOJAJILHOT aHecTe3ii, 1110 HMOBIpPHO OB’ SI3aHO 3 HEJO-
CTaTHIM KOHTPOJIEM HEHPOBEreTaTHBHOI Ta aHTHUCTPECOP-
HOI BiIOBiTi HA Xipypriuauii cTpec. OTKe, 32 CYKYITHICTIO
aHaJII30BaHMX IMYHHHX [TOKa3HHUKIB HAMEHIITY iHTCHCHUB-
HICTP 3amajbHOI BilMOBiAi BUsABICHO Y Tpymi ACA, 1o
MOJKEe BKa3yBaTH Ha IIEpEBard IIbOro METOAY B YaCTHHI
IMYHOJIOT14YHOTO TOMeOCTa3y y paHHbOMY THicisionepa-
nittHoMy mepiozi. Lli maHi y3romkyoThes 3 pe3yasTaTaMu
TIOTIEPEHIX JOCII/KEHb, 0 BKa3yIOTh HAa aKTUBHIIINI
1 TpUBANIIMIAH CHCTEMHUH 3allalbHANA iHTEpBaJI 32 YMOB
3araipHOi aHecTe3il 6e3 epexTuBHOI adepeHTHOT OI0-
kayu [11]. 3nauno wrokdi pisHi JIII B rpymax CAB Ta oco-
o6miBo ACA cBimgars mpo e(heKTUBHINTY IPOTH3ANATbHY
peryisIito, mo miATBepIKye naHi Vosoughian M et al.
(2021) ta Ozcan et al. (2016), siki BKa3yIOTh Ha BUPAXKCHY
IMYHOMOIYJTIOFOUY Jif0 CIIIHAJIBHUX MeTOmiB [21,22].
[IpoBiBmIN MiKTPYTIOBHIT TOPIBHSUIBHUH aHAII3 JHHA-
Miku 1uToKiHIiB IL-6, IL-10 Ta iX CIiBBiAHOIICHHS 3 BH-
KOpHCTaHHIM KpuTepito Pimepa, BUIBIICHO HACTYIIHE.
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Tak, y nmepmry micisionepaniiny noOy HaitHIKUHIT pi-
BEHb ITpO3araibHOTO MUTOKIHY IL-6 OyB 3adikcoBanmuit
y rpymi MM3A (2,1140,77 nr/mi). Le 3HaueHHs Oymno
CTaTUCTUYHO 3HAUYYIEe HIDKYUM MOPIBHSHO 3 BIAMOBIA-
HUMU nokasHukamu y rpynax CAbB (3,31+0,97 nr/mi,
p<0,01) Ta ACA (3,01+0,81 mr/mi, p<0,05) (Tabm. 2).
VY nami€eHToK i€l X Tpymi OyJI0 TAKOX BUSBICHO HAHHMX-
Yuii piBeHb MpoTu3anansHoro muTokiny 1L-10 (2,30+0,91

IIT/MJT) TIOPIBHSHO 3 IHOIMMHM TpyraMu. B 000x rpymax
3 BUKOPHCTAHHAM cIIiHaiIbHOI aHecte3ii piBeHs 1L-10
Oys Bumwmii: y rpym CABb —-3,34 + 1,89 nr/mn, y ACA —
3,44 + 1,57 nur/mi. BusiBneni MiXrpyIoBi BiIMIHHOCTI Ta-
KO Oymu crarucTuaHo 3HagymMu (p<0,05), o cBiTIuTh
Ipo HMOBIPHO Kpallly aKTHBAI[il0 CHCTEM NPOTH3aNalb-
HOTO KOHTPOJIIO TIPH CIIIHAJIBHUX METOIUKAX, 0COOINBO
y TO€THAHHI 3 8]’ IOBAaHTaMH.

Ta6bnuus 2

3MiHM BMiCTYy UMTOKIHIB y nepluy nicnsionepadinHy Ao0y B 3aneXHOCTi Bif BapiaHTy aHecTesii

ngfngm MM3A CAB ACA F-kpuTepiit p
IL-6, nr/mn 211£0,77 3,31+ 0,97 3,01 0,81 >6,0 < 0,01
IL-10, nr/mn 2,30 £ 0,91 3,34 £ 1,89 3,44 £ 1,57 35 <0,05
IL-6/IL-10 0,91+ 0,32 0,94 £ 0,53 0,87 £ 0,59 0,5 > 0,05

Xouya HalHIWK4YMIA piBeHb [L-6 Oyiio BUsIBIICHO B TpyIi
MM3A, 110 MOKe CBIYHMTH IPO 3aBEPLICHHST KOPOTKOTPH-
BaJIOTO IIMTOKIHOBOTO iKYy, HAHONTHUMAJBHIIIE CIIBBIJI-
Houennst [L-6/IL-10 (0,87) Gysno BusiBiIeHe caMe y rpymi
ACA. 1le o3Havae, 0 X04 aOCONIOTHE 3pOCTAHHS MPO-
3ananpHoro Meniatopa IL-6 He Oyno HaaMiIpHUM, OJHAK
came B TPyl aj’I0BaHTHOI cHiHaIbHOI aHecTe3ii Binoy-
BaBCsl €(pEeKTHBHIIINI MPOTH3ANIAILHUNA KOHTPOJIb 3 OOKY
IL-10, o 3HMXyBaJI0 MOTEHIIITHO MIKiAJIMBE 3analbHe
HaBaHTaxeHHs [23].

Bimomo, mo vHagmipaa IL-6 peakirist acOI[iFO€ThCs 3 iH-
JyKITi€ero roctpoda3oBux OiIKiB, 301TBIICHHSIM TPOMOO-
TeHHOTO MOTEHLiaTy Ta PU3UKOM IMyHHOT'0 BUCHA)KEHHS
y micnsonepauniinuii nepion. IL-10 BinmoBigHO cTpuMye
EKCIIPECiio Mpo3anajbHUX [IUTOKIHIB Ta aKTUBHICTh Ma-
Kpodaris, € iIHIUKATOPOM CHCTEMHOT'O IPOTU3ANAIEHOTO
3BOPOTHOTO 3B’13KYy [24]. 30epexennst [L-10 Bumioro
piBas y rpynax CAB ta ACA cripusie OL1bII KOHTPOJIBO-
BaHOMY PO3BUTKY 3alalibHOI BiMOBIi, [0 MOTCHIIIITHO
3HHMIKY€ PU3MK YCKJIaJHEHb Iicisl BTPYYaHHs, 0 y3ro-
moKyeThes 3 nanumu Bekker A et al. (2013) [25]. V Ha-
LIOMY JIOCJTiPKEHH]1 He OyJ10 BUSBJIEHO CTATUCTHYHO 3Ha-
YyImux po30ixHocTeH y criBBigHOIIeHHI [L-6/1L-10 Mix
TphoMa rpymnamu (p>0,05), ogHaK TEHACHIIISA 10 OLIBII
30aJlaHCcOBaHOI0 HUTOKiHOBOTO npodino B ACA Oyna
OYEBH THOIO.

BucHoBku

1. HaiiBuma akTuBallis cTpecoBoi BigIOBiI i 9ac
OIIEpaTHBHOIO BTPYYaHHS 3@ PIBHEM KOPTH30Jy Ta IJIIO-
KO3H CIIOCTepiranacs y rpymi MyJIbTUMOIATBEHOT MaJIOOITio-
imHOI 3arajpHOT aHecTe3ii. Y milf rpyTi Takox 3agikcoBaHa
HalBUINA 9acTOTa BUIAIKIB cTpecoBoi miikemii — 28,1%,
10 3HAYHO MEPEBUILy€ MOKa3HUKH iHmuX rpyn (10,0%
y CAB ta 0% y ACA).

NMiTepatypa:

2. An’roBanTHa cinHaiubHA aHectesis (ACA) 3 BHKO-
pucranHsaM MopdiHy, GeHTaHiTy, JeKkcaMeTa3oHy Ta JeK-
CMEJICTOMIIMHY TIOKa3aja HalKpamii piBeHb KOHTPOJIIO
CTPECOPHOT BIIOBI/, 32a0€3MICYUBIIIHA MiHIMaJIbHE 3pOC-
TaHHS PIBHIB KOPTH30JTy Ta IIIIOKO3H ITijl 4ac oneparii i ix
HIBUIKY HOPMAJTI3aIlito Micis Xipyprii.

3. 3a iIMyHHUMHM NOKa3HUKAaMHU (JEHKOIUTH, TPaHy-
nouwury, JIII) HaliBUILA IHTEHCUBHICTH 3aIlaJIbHOT peaxiii
Oyna xapakrepHa jist rpyni MM3A — JIII y cepenabomy
cTaHoBUB 2,59+0,79, 110 3Ha4HO MEPEBUIILYBAIO aHAJIO-
riuni nokazuuku y CAB (1,42) ra ACA (1,21), p<0,001.

4. Xoua aOCONIOTHUI PiBEHb MPO3aNaIbHOTO LUTOKIHY
IL-6 GyB HxunM y MM3A, came y rpyni ACA crniocrepira-
JIoCsI HaonTuMalbHiIe criBBiaHomeH s [L-6/1L-10 (0,87+
0,59), 1110 CBiTUKTH PO KPAIIKii MPOTH3ANATBHUI KOHTPOJb.

5. HelipoakcianbHi METOIU aHECTE31i, 0COONHBO 13
3aCTOCYBaHHSM a1 IOBAHTIB, IIPOAEMOHCTPYBAIN 3HAYHO
e(eKTUBHIIINH 3aXUCT BiJ| HAAMIpHOT rinepkaTadoniyHol
Ta IMYHHOI BiJIIOBi/i, 3a0e3medyroun OUIbII cTabiIbHUI
TOPMOHAIIBHUI, METa0OIYHNUIT Ta IUTOKIHOBHUI TOMeocTa3
y Mali€HTOK MpU abOMIHAJIBHIN TiCTEPEeKTOMIl.

MepcnekTvBM NoganbLUMX gocnimkeHb. Ionans-
111 TOCJIJUKEHHSI TOLIBHO CIIPSIMYBAaTH Ha PO3LINPEHHS
BUOIPKU Ta BKJIFOUCHHS MAI[IEHTOK i3 PI3HOIO CYIyTHHOIO
MATOJIOTIERO JUTSL MiATBEPPKEHHS YHIBEPCAIbHOCTI €)eKTiB
ACA, a takox HeoOXiJiHe BUBYCHHS JIOBrOTPHUBAIHMX KIIi-
HIYHUX HACIIJIKIB 3aCTOCYBaHHS AEKCMEIETOMIIMHY, 30-
KpeMa SIKOCTI MiCIISI0NepaliiHoro Bi/IHOBIICHHS Ta YaCTOTH
yCKIIaIHeHb. Peaizaltist 11X HANpsAMIB CIIPUSTUME ONTHUMi-
3alil aHeCTe310JI0TYHOr0 3a0e3MeueHHs Ta MOKPALICHHIO
PEe3yNbTaTiB XipypriuHoro JIiKyBaHHS.
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INFLUENCE OF DIFFERENT METHODS OF ANESTHETIC MANAGEMENT ON THE DYNAMICS OF STRESS
AND INFLAMMATORY RESPONSE INDICATORS IN FEMALE PATIENTS UNDERGOING ABDOMINAL
HYSTERECTOMY

L. M. Polishchuk', R. O. Tkachenko*

National Military Medical Clinical Center «Main Military Clinical Hospital»',
Shupyk National Healthcare University of Ukraine’
(Kyiv, Ukraine)

Summary.

Surgical trauma triggers a complex cascade of neuroendocrine and immune-inflammatory responses that serve adaptive functions for
maintaining homeostasis. However, excessive or dysregulated activation of these mechanisms may result in metabolic disturbances, impaired
tissue repair, heightened postoperative pain, elevated risks of infectious and thrombotic complications, and delayed patient recovery.
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The aim of the study was to compare the effects of three anesthetic techniques — multimodal low-opioid general anesthesia (MLGA),
spinal anesthesia with bupivacaine (SAB), and adjuvant spinal anesthesia (ASA)—on stress response and inflammatory markers in
female patients undergoing abdominal hysterectomy.

Materials and Methods. The study enrolled 96 female patients, with serial measurements of cortisol, glucose, general immune
parameters, and cytokines (IL-6 and IL-10) performed at different surgical stages and during early postoperative care. The investigation
complied with fundamental bioethical principles outlined in the Declaration of Helsinki for medical research involving human subjects.
The Biomedical Ethics Committee of Shupyk National Healthcare University of Ukraine approved the research protocol (No. 1, January
9, 2023). This work aligned with the university’s scientific priorities in «Development of innovative anesthesia and intensive care
techniques» (State Registration No. 0119U101724, 2019-2023).

According to the anesthetic technique employed, patients were randomly allocated to three study groups: Group 1 (MLOGA; n=32):
multimodal low-opioid general anesthesia; Group 2 (SAB; n=30): spinal anesthesia with 16 mg hyperbaric bupivacaine + propofol
sedation Group 3 (ASA; n=34): adjuvant spinal anesthesia comprising intrathecal administration of 16 mg bupivacaine + 100 ug morphine
+ 20 pg fentanyl + and 4 mg dexamethasone, with dexmedetomidine infusion for sedation. The research was conducted in accordance
with the fundamental principles of bioethics. Data analysis was performed using Statistica for Windows 14.0 software package (TIBCO
Software Inc., Palo Alto, CA, USA). The work was carried out in accordance with the main directions of scientific and experimental
work of the P. L. Shupyk National Medical Academy of Postgraduate Education of Ukraine ‘Development of innovative techniques of
anaesthesia and intensive care’ (state registration number: 0119U101724, completion date: 2019-2023).

Results. Neuraxial anesthesia techniques, particularly ASA with dexmedetomidine sedation, demonstrated superior efficacy in
attenuating the endocrine-metabolic stress response, reducing stress-induced hyperglycemia incidence, and preserving immune function
parameters compared to MLOGA. The MLOGA group exhibited the least favorable outcomes, with significantly elevated cortisol levels,
persistent hyperglycemia, and highest leukocyte intoxication indices. Conversely, the ASA group showed optimal performance across
all measured biomarkers

Conclusion. Adjuvant spinal anesthesia incorporating dexmedetomidine provides comprehensive stress response modulation and
optimal homeostasis maintenance during abdominal hysterectomy procedures, establishing it as the preferred anesthetic strategy for
this surgical population.

Keywords: Low-Opioid Multimodal Anesthesia; Spinal Anesthesia; Hysterectomy; Surgical Stress; Cytokines; Glucose; Cortisol;

Inflammatory Response; Immune Response.
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Summary.

Today, preterm birth remains one of the most significant medical and social challenges in maternal and child healthcare.
According to the World Health Organization (WHO), «...70% of early neonatal deaths and 65-75% of infant deaths are due
to premature babies...» The global preterm birth rate ranges from 5% to 15% of all pregnancies, with this indicator showing
consistent annual increase.

The purpose of the study: improvement of the differential approach to pregnancy and delivery management based on hormonal,
microbiological, immunological and ultrasonographic changes in cases of preterm premature rupture of membranes (PPROM).

The object of the study was 177 pregnant women observed at the Bukhara Regional Perinatal Center. The investigation was
conducted in two phases. Phase I (2020-2021) involved retrospective analysis of medical records from 157 pregnant women
with PPROM at the city maternity complex. Phase Il (2022) prospectively examined 177 pregnant women: Group 1 comprised
107 women with PPROM and subsequent delivery; Group 2 included 30 women with PPROM and pregnancy continuation; the
control group consisted of 40 healthy pregnant women.

The principles of bioethics, approved by the Scientific Council of Bukhara State Medical Institute, are preserved and upheld
in full compliance.

The statistical software package Statgraphics (Stadia version) and the Statsoft Inc. 99, USA computer statistical program
were used in the work. To compare the significance of differences in the results in the studied groups, Student s t-test and paired
t-test were used. Differences were considered significant at a 5% significance level according to the Student’s table (p<0.05,
i.e., 95% probability of the event).

The study was conducted in accordance with the research plan of the Bukhara State Medical Institute within the framework
of the topic «Early detection and diagnosis of pathological factors affecting the health of the population of the Bukhara region
in the post-COVID-19 period, as well as the development of new methods of treatment and prevention (2022-2026)».

Result. The age range of participants was 19 to 39 years, with mean age 27.5 £ 5.45 years. Analysis of residence distribution
revealed 46.4% urban and 53.6% rural dwellers. By social status, 56.69% were homemakers, 35.67% were employed, and
7.64% were students. Primigravida accounted for 43.4% of cases, secundigravida for 28.7%, and multigravida (third or more
pregnancy) for 28%. Delivery occurred at 36-37 weeks in 54.14% of cases, at 34-35 weeks in 40.76%, and before 34 weeks in
5.10%, with mean gestational age at delivery of 34.96 + (.2 weeks.

Conclusion. Ultrasonographic assessment demonstrated cervical shortening by factors of 1.3 and 1.2 in the main and
comparison groups respectively versus controls (p<0.05). The amniotic fluid index measured 56.9 £ 4.03 mm in the delivery
group, 79.3 £ 6.73 mm in the pregnancy continuation group, and 151.1 + 12.64 mm in controls. The single vertical pocket
measurements were 17.5 + 0.89 mm (delivery group) and 38.9 + 0.69 mm (pregnancy continuation group), representing 2.3-fold
and 1.5-fold reductions versus controls (60.3 = 1.73 mm, p<0.05).

Keywords: Pregnancy and Childbirth; Preterm Premature Rupture of Membranes, Hormonal Changes; Microbiological

Studies,; Immunological Changes.

Introduction

Today, preterm birth remains one of the most significant
medical and social challenges in maternal and child
health [1-3]. According to the World Health Organization
(WHO), «... 70% of early neonatal deaths and 65-75%
of infant deaths are due to premature babies ...» The
global preterm birth rate ranges from 5% to 15% of
all pregnancies, with this indicator showing consistent
annual increase [4,5]. About 15 million babies are born
prematurely in the world. [6-9]. Approximately 15 million
infants are born preterm worldwide [6-9], with about
one million annual deaths attributable to prematurity
complications [10,11]. Perinatal mortality rates are 33-fold
higher in preterm versus term deliveries [12].

Global studies demonstrate that the high prevalence of
preterm birth and associated perinatal mortality necessitate
development of improved early diagnostic and therapeutic
approaches [13]. International research prioritizes
enhancement of diagnostic methods, treatment protocols,

and preventive strategies for pregnancy complications,
including early identification of preterm birth risk [14,15].
Consequently, several critical research priorities emerge:
identification of preterm birth risk factors; characterization
of intestinal and vaginal microbiota in pregnancy;
evaluation of adverse pregnancy outcomes; assessment of
genetic predisposition to preterm delivery; determination
of biochemical and immunological diagnostic markers;
identification of preterm birth predictors; analysis of
specific biochemical and hormonal parameters in blood
and saliva; evaluation of hemostatic alterations in high-
risk pregnancies; and development of evidence-based
management algorithms with targeted therapeutic and
preventive measures [16-18].

International studies report that vaginal microbiota
alterations in 40-60% of pregnant women contribute to
cervical pathology, subsequently leading to chorioamnionitis,
microbial invasion of the amniotic cavity, and amniotic fluid
contamination [19,20]. Clinical data indicate that 37% of
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women experience spontaneous labor onset within 12 hours
of preterm premature rupture of membranes (PPROM), 66%
within 24 hours, and 84% within 48 hours, while only 16-21%
achieve pregnancy prolongation after PPROM [21,22].

PPROM represents one of the most critical challenges
in contemporary obstetrics due to its substantial impact on
perinatal and infant morbidity and mortality. As a major
fetal and maternal risk factor, PPROM requires particular
attention in both preterm and term pregnancies [23-25].
Current research emphasizes the importance of elucidating
the pathogenesis of preterm birth to enable more effective
targeted therapies. Significant scientific investigations into
PPROM have been conducted by researchers across CIS
countries [26-29].

Therefore, developing more accurate prediction
models for preterm birth risk using specific objective
parameters remains an urgent priority. Given these
considerations, implementing high-quality, rational, and
pathophysiologically grounded strategies for diagnosis,
monitoring, and prevention in high-risk pregnancies
represents a crucial healthcare imperative.

The principles of bioethics, approved by the Scientific
Council of Bukhara State Medical Institute, are preserved
and upheld in full compliance.

The statistical software package Statgraphics (Stadia
version) and the Statsoft Inc. 99, USA computer statistical
program were used in the work. To compare the significance
of differences in the results in the studied groups, Student’s
t-test and paired t-test were used. Differences were considered
significant at a 5% significance level according to the Student’s
table (p<0.05, i.e., 95% probability of the event).

The study was conducted in accordance with the
research plan of the Bukhara State Medical Institute
within the framework of the topic «Early detection and

40,76

5,10

34 weeks

35-36 weeks

diagnosis of pathological factors affecting the health of the
population of the Bukhara region in the post-COVID-19
period, as well as the development of new methods of
treatment and prevention (2022-2026)».

The purpose of the study: improvement of the
differential approach to the management of pregnancy
and childbirth based on hormonal, microbiological,
immunological and ultrasonographic changes in preterm
premature rupture of membranes (PPROM).

The object of the study was 177 pregnant women
under observation at the Bukhara Regional Perinatal
Center. The investigation was conducted in two phases.
Phase I (2020-2021) comprised retrospective analysis of
medical records from 157 pregnant women with PPROM
at the city maternity complex. Phase II (2022) involved
prospective evaluation of 177 pregnant women: Group
1 included 107 women with PPROM and subsequent
delivery; Group 2 comprised 30 women with PPROM and
pregnancy continuation; the control group consisted of 40
healthy pregnant women.

Result. Maternal age ranged from 19 to 39 years
(mean 27.5 £ 5.45 years); residential distribution showed
46.4% urban and 53.6% rural inhabitants; occupational
status revealed 56.69% homemakers, 35.67% employed
individuals, and 7.64% students.

Parity distribution indicated 43.4% primigravida (n=68),
28.7% secundigravida (n=45), and 28% multigravida (third
or subsequent pregnancy, n=44). Gestational age at delivery
was distributed as follows: 54.14% at 36-37 weeks, 40.76%
at 34-35 weeks, and 5.10% before 34 weeks, with mean
delivery timing of 34.96 + 0.2 weeks (Figure 1).

54,14 %

35-36 weeks

Figure 1. Distribution of patients by delivery time

Retrospective analysis of gynecological history
revealed 13.37% with induced abortions (8.28% with one
abortion, 5.09% with >2 abortions). Spontaneous first-
trimester pregnancy loss was reported in 7.0% (n=11),
while antenatal fetal death occurred in 2.0% (n=3).
Perinatal complications were observed in 2.54% (n=4) of
deliveries before 34 weeks (Figure 2)..

Evaluation of gynecological comorbidities identified
inflammatory conditions in 46 PPROM cases: bacterial
vaginosis (25.48%) and chronic adnexitis (12.74%).

98

Additional findings included ovarian cysts (5.7%, n=9),
cervical ectopia (11.46%, n=18), and infertility (7.6%,
n=12) (Figure 3).

Uterine fibroids and endometriosis were present in
6.37% and 9.55% of cases respectively. These gynecological
conditions represented significant risk factors for preterm
premature rupture of membranes (PPROM). The study
confirmed that the aforementioned gynecological
pathologies, particularly pelvic inflammatory disease and
bacterial vaginosis, may predispose to PPROM.
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Figure 3. The prevalence of gynecological pathologies

Among somatic comorbidities in women with PPROM, (kidneys, gastrointestinal tract), resulting in immune
anemia of varying severity demonstrated the highest system alterations, secondary microbial proliferation,
prevalence at 52.2% (Figure 4). inflammatory responses, hypercoagulability, and endocrine

The pathophysiological consequences of anemia dysfunction. These systemic changes may precipitate
in pregnancy include hypoxic damage to vital organs pregnancy complications including PPROM.

52% 50%
23%
14% 17%
7%
Anemia  thyroid disease ARVI BMI gastrointestinal varicose vein
disease

Figure 4. Frequency distribution of somatic diseases in the retrospective cohort (%)

Additional somatic conditions included: acute in 7.18% (n=10); urinary tract infections in 23% (n=36);
respiratory viral infections (ARVI) in 50.3% (n=79); and varicose veins in 17.2% (n=27). These conditions
thyroid disorders (autoimmune thyroiditis, diffuse goiter) were shown to significantly compromise maternal immune
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status. Specifically, urinary tract infections and venous hypertensive disorders (10%) (Figure 5). Notably,
insufficiency were identified as clinically relevant risk threatened abortion (17%) and preterm labor (34%)
factors for PPROM in our study population. were frequently documented, with uterine hypertonicity
Retrospective evaluation of pregnancy complications representing a potential mechanistic link to subsequent
revealed: first-trimester nausea/vomiting (30.5%); PPROM development.
31% 34%
17% 16%
10%
1 1 1 1 1 1
the risk of early toxicosis  premature birth hypertension preeclampsia
miscarriage
Figure 5. The course of pregnancy in the retrospective group
Natural vaginal delivery occurred in 106 pregnant frequent complication in the retrospective group, observed
women (67.52% of the cohort), including 27 cases with labor in 18 patients (11.4%) across antepartum, intrapartum
induction (17.2%), while cesarean section was performed in and postpartum periods. Postpartum septic endometritis
51 women (32.5%). Chorioamnionitis represented the most developed in 4 cases (2.5%) (Figure 6).
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Figure 6. Complications in the third trimester and early postpartum period in the retrospective group
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The analysis identified several predominant risk factors
for preterm premature rupture of membranes (PPROM):
hypoxic conditions (anemia of various etiologies);
pre-existing or pregnancy-associated somatic diseases
(chronic pyelonephritis, chronic gastritis, varicose veins);
reproductive tract inflammatory conditions (chronic
adnexitis, cervical pathology, colpitis, vaginal dysbiosis).

The study included comprehensive analysis of clinical and
laboratory parameters in women with PPROM, along with
evaluation of pregnancy and delivery management outcomes.

As part of the dissertation research, comparative analysis
of complete blood count parameters revealed statistically
significant differences in hemoglobin, erythrocyte, leukocyte
and platelet levels between Groups 1 and 2 compared to
controls (Table 1).

Analysis revealed that neutrophil counts increased
1.4-fold and 1.2-fold in pregnant women with preterm

premature rupture of membranes (PPROM) compared
to controls, while lymphocyte counts decreased 1.9-fold
and 1.5-fold respectively. Furthermore, erythrocyte
sedimentation rate (ESR) showed 1.5-fold and 1.4-fold
elevations in Groups 1 and 2 versus controls, despite
remaining within reference ranges (p<0.001). These
leukogram alterations with stable white blood cell counts
represent reactive neutrophilia, typically observed in
bacterial infections, hypoxic states, and hypercoagulable
conditions.

Immunological assessment included quantification of
IgM, IgA, and IgG levels (Table 2). IgA concentrations
decreased by 2.69 mg/L in Group 1 and 5.09 mg/L in Group
3. The most pronounced intergroup difference occurred
between Groups 1 and 2 (p<0.01), suggesting immune
system activation following PPROM, given IgA’s crucial
role in mucosal immunity and local immune defense

Table 1

The complete blood count results across study groups

Indicator Group 1 (n=107) Group 2 (n=30) Group 3 (n=40)
M+m M+m Mzm

Hemoglobin, g/dL 87,63+1,51%*A 91,80+1,15%*= 103,53+1,45
Erythrocytes, *1012/L 2,85+0,04%1 3,17+0,04% 3,92+0,05
Hematocrit, % 30,50+0,32*A 32,93+0,93* A 34,65+0,61
Leukocyte,*109/L 7,930,12*7 7,75£0,17% 7,90£0,19
Neutrophil 6,14+0,08*" 5,56+0,07* 4,1+0,07
Lymphocyte 1,99+0,04**A 2,510,04% 3,8+0,05
Thrombocyte,*109/L 192,84+1,94*A 194,17+2,34* 194,8+2,44
ESR, mm/h 13,67+0,28%*A 12,67+0,75%** 8,83+0,68
Note: * — significance of differences between Groups 1-2 and controls (*p<0.05, **p<0.01), * — significance of differences

between Group 2 indicators ("p<0.05), « — significance of differences between Group 1 indicators (~p<0.05).

Table 2
Comparative analysis of the level of immunoglobulins in the examined groups
Indicator Group 1 (n=107) Group 2 (n=30) Group 3 (n=40)
Mzm Mzm Mtm

IgA 2,69+0,05%*7 3,9240,09* * 00 5,09+0,10

IgM 10,1940,04* * *A1 8,54+0,07** 00 4,16+0,10

Ig G 19,7940,39* * */1 16,4840,65" * 00 10,51+0,34

Note: * — significance of differences between Groups 1-2 and controls (**p<0.01, ***p<0.001), » — significance of

differences between Group 2 indicators ("p<0.05, "p<0.01), = — significance of differences between Group 1

indicators (»p<0.01).

Detailed evaluation of IgM demonstrated increases
from 10.19 mg/L in Group 1 to 8.54 mg/L in Group 3, with
significant intergroup variation (p<0.001). This IgM elevation
likely reflects primary immune response to infectious agents
or inflammatory processes associated with PPROM.

The most substantial alteration was observed in IgG
levels, which increased from 19.79 mg/L in Group 1
to 10.51 mg/L in Group 3, with statistically significant
differences between all groups (p<0.01). Elevated IgG,
as the principal component of humoral immunity, may
reflect either prolonged immune system activation or
dysregulation of immune mechanisms under the stress of
PPROM.

Consequently, quantitative IgG analysis represents an
important tool for obstetricians in evaluating immune status
and potential infection-related risks during pregnancy. This

approach enables mitigation of maternal and fetal health
risks through timely, evidence-based clinical decisions that
may reduce PPROM likelihood.

The prospective study implemented a diagnostic
algorithm for PPROM assessment and pregnancy
management, incorporating binary logistic regression to
enhance prediction accuracy. This algorithm evaluates
cervical microbiota, hormonal profiles, and pathogen-
specific antibodies.

Microbiological analysis employed polymerase
chain reaction (PCR) methodology for high-sensitivity
detection of pathogenic and opportunistic microorganisms.
Specimens collected from the posterior vaginal fornix
and cervical canal using sterile probes were processed
with Femoflor-16 reagents on a DT-96 analyzer. Vaginal
microbiota composition was categorized as: normocenosis
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(>80% Lactobacillus spp.), moderate dysbiosis
(20-80% Lactobacillus spp.), or severe dysbiosis (<20%

Lactobacillus spp.). Group-specific distributions of these
categories are presented in Table 3

Table 3
Cervical Lactobacillus spp. distribution according to vaginal biocenosis parameters in pregnant women
. Group 1 (n=107) | Group 2 (n=30) | Group 3 (n=40)
Indicators abs % abs % abs %
Normocenosis ((>80% Lactobacillus spp.) 5 4,7 9 30,7 33 82,5
Moderate dysbiosis (20-80% Lactobacillus spp.) 14 13,1 15 50 7 17,5
Severe dysbiosis (<20% Lactobacillus spp.) 88 82,2 6 19,3 0 0

In Group 1 (main study group), severe dysbiosis
was observed in 82.2% of patients (n=88). Severe
dysbiosis prevalence was significantly lower in Group 2
(19.3%, n=6) and absent in Group 3 (0%). The dysbiosis
severity in Group 1 demonstrated statistically significant
elevation compared to other groups. Moderate dysbiosis
was identified in 13.1% of Group 1 patients (n=14),
exceeding the rates in Group 2 (50%) and Group 3 (17.5%).
Normocenosis was present in 4.7% of Group 1 (n=5),
30.7% of Group 2 (n=15), and 82.5% of Group 3 (n=33).
These findings demonstrate pronounced vaginal biocenosis

disruption in the primary study group, suggesting additional
pathophysiological mechanisms contributing to pregnancy
complications beyond microbial imbalance alone.

Evaluation of endometrial microbiota involved
quantification of total bacterial load, Lactobacillus
abundance, and their proportional relationship with 23
opportunistic microbial species. This comprehensive
analysis enabled classification of microbial flora states
according to standardized criteria, ranging from complete
normocenosis to clinically significant dysbiosis. Detailed
results are presented in Table 4

Table 4
Quantitative and qualitative microbial profiles across study groups
. . Group 1 (n=107) | Group 2 (n=30) Group 3 (n=40) p1 p2 p3
Microorganisms abs % abs % abs %
Lactobacillus spp. 5 4,7 15 50 33 82,5 <0,001 | <0,001 | 0,546
Enterobacterium spp. 29 27,1 9 30,0 12 30,0 0,504 0,727 0,766
Streptococcus spp. 24 22,4 12 36,7 14 35,0 0,114 0,121 0,885
Staphylococcus spp. 26 24,3 10 30,0 10 25,0 0,527 0,930 0,642
Gardnerella vaginalis
+ Prevotella bivia 34 31,8 2 6,6 1 2,5 0,002 | <0,001 | 0,836
+ Porphyromonas spp.
Eubacterium spp. 32 29,9 3 10 1 2,5 0,009 | <0,001 | 0,394
Sneathia spp.
+leptotrichia spp. 28 26,2 3 10 0 0,0 0,022 | <0,001 | 0,098
+ Fusobacterium spp.
Megasphaera spp.
+Veillonellaspp. 35 32,7 14 46,6 17 42,5 0,281 0,269 0,944
+Dialister spp.
Lachnobacterium spp. 24 22,4 2 6,6 1 25 | 0017 | 0,004 | 0,836
+ Clostridium spp.
Mobiluncus spp. 21 19,6 3 10 1 25 | 0093 | 0,010 | 0,394
+Corinebarterium spp.
Peptostreptococcus spp. 27 25,2 5 16,7 4 10,0 0,327 0,044 0,410
Atopobium vaginae 38 35,5 5 16,7 2 5,0 0,049 | <0,001 0,107
Mycoplasma hominis 45 421 3 10,0 4 10,0 0,001 | <0,001 1,000
Ureaplasma spp. 48 449 6 20,0 5 12,5 0,014 | <0,001 | 0,394
Candida spp. 49 45,8 17 56,7 18 45,0 0,292 0,931 0,334
Mycoplasma genitalium 31 29,0 3 10 1 2,5 0,012 0,001 0,394

Note: Intergroup comparisons (I vs Il, I vs lll, Il vs Ill) showed statistically significant differences by Student’s t-test

In Group 1, Lactobacillus spp. were identified in
4.7% of patients (n=5). These microorganisms serve as
key indicators of vaginal eubiosis, maintaining acidic pH
and inhibiting pathogenic colonization. Detection rates
were significantly higher in Group 2 (50%, n=15) and
Group 3 (82.5%, n=33), reflecting comparatively healthier
microbiota versus Group 1 (p<0.001).

Enterobacterium spp. were isolated from 27.1% of
Group 1 patients (n=29), with comparable prevalence in
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Group 2 (30%, n=9) and Group 3 (30%, n=12). While
potentially pathogenic, these organisms demonstrated
no statistically significant intergroup variation (p>0.05),
suggesting stable colonization patterns across cohorts..
Gardnerella vaginalis, Prevotella bivia and
Porphyromonas spp. were significantly more prevalent in
Group 1 (31.8%, n=34) versus Group 2 (6.6%) and Group 3
(2.5%). These microorganisms are established biomarkers
of bacterial vaginosis, associated with microbiota
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disruption and reproductive complications. Statistical
analysis revealed significant differences (p=0.002 and
p<0.001) with elevated odds ratios (OR=13.51 and 18.16),
indicating substantial risk association for Group 1.

This analysis underscores the critical importance of
comprehensive qualitative and quantitative evaluation of
microbial flora, enabling prediction of potential pathologies
through biocenosis alterations. Real-time PCR detected
bacterial vaginosis in 82.2% of pregnant women with
preterm premature rupture of membranes (PPROM), while
normocenosis was observed in 80.5% of women with
uncomplicated pregnancies. These findings demonstrate
the high diagnostic value of real-time PCR for genital
tract microbiota assessment, highlighting: the necessity
of bacterial vaginosis identification; its association with
preterm birth; and the importance of early microbial
normalization during pregnancy.

Immunological analysis revealed decreased IgA levels
in PPROM cases (inverse moderate correlation: r=—0.65),
reflecting compromised mucosal protection. Reduced
IgA levels were associated with increased inflammatory
activity (inverse mean correlation: r = —0.65). IgM levels
demonstrated a significant increase in the setting of
PPROM, representing a primary response to infectious
processes (direct strong correlation: r =+0.78). Similarly,
IgG levels were elevated in PPROM cases, consistent
with this immunoglobulin’s role in providing sustained

immunological protection, with increased levels indicating
heightened inflammatory stress (direct strong correlation:
r=+0.72). Quantitative analysis of pathogen-specific IgG
antibodies revealed that elevated titers against Gardnerella
vaginalis, Prevotella bivia, and Porphyromonas spp.
were associated with enhanced immune activation (direct
average correlation: r =+0.58) and correlated with increased
risk of PPROM.

The concurrent elevation of IgG and IgM in PPROM
cases signifies active immune response against infection
and inflammation. IgG patterns particularly reflect sustained
immune system adaptation, making immunoglobulin
profiling crucial for PPROM diagnosis and management.

Ultrasonographic assessment of amniotic fluid volume
employed both amniotic fluid index (AFI) and single vertical
pocket measurements. AFI values were significantly reduced
in Group 1 (56.9 +4.03 mm) and Group 2 (79.3 + 6.73 mm)
compared to controls (151.1 + 12.64 mm), representing
1.3-fold and 2.6-fold decreases respectively. Standard AFI
calculation involves summation of fluid measurements
from four uterine quadrants, with normal range 50-240 mm
(oligohydramnios <50 mm; polyhydramnios >240 mm).
In PPROM cases with subsequent delivery, mean AFI was
56.9 +4.03 mm (Table5). Given AFI limitations in multiple
gestations, single vertical pocket measurement (normal
range: 20-80 mm) provides complementary diagnostic
information.

Table 5

The size of the largest vertical pocket and amniotic index in the examined groups

Group 1 (n=107)

Group 2 (n=30) Group 3 (n=40)

Indicator M2m NZm Mam
Amniotic Fluid Index (mm) 56,9+4,03% * *AA 79,316,73%* * 00 151,1+12,64
The size of the largest vertical pocket (mm) 17,5+0,89% * *AAA 38,9+0,69* * 00000 60,3+1,73

Note:

*— indicates a statistically significant difference between Groups 1-2 and controls (*p < 0.01); » — indicates

a statistically significant difference within Group 2 ("p < 0.01); «~ — indicates a statistically significant

difference within Group 1 (~~p < 0.01).

In Group 1 pregnant women, the measured parameter
(17.5 £ 0.89 mm) showed a 2.2-fold and 3.4-fold
reduction compared to Groups 2 (38.9 £ 0.69 mm)
and 3 (60.3 = 1.73 mm), respectively. These findings

suggest that reduced amniotic fluid volume may represent
a significant contributing factor to labor initiation. Cervical
biophysical assessment was performed via transvaginal
ultrasonography (Table 6).

Table 6

Assessment of the length of the cervix in the examined groups

Group 1 (n=107)

Group 2 (n=30) Group 3 (n=40)

Indi
ndicator Y

Mtm Mtm

Length of the cervix (mm)

28,1£1,81°*M

34,241,41% * w00 40,0 +2,15

Note:

* — significance of the difference between Groups 1-2 and controls (* — p<0.01), » — significance of the

difference between the indicators of Group 2 (*- p<0.01),=- significance of the difference between the

indicators of Group 1 (~«- p<0.01).

Cervical length measurements demonstrated that in
Group 1 patients, the cervical length ranged from 18 to
34 mm, with a mean measurement of 28.1 = 1.81 mm. It
was observed that in more than 50% of cases, specifically
in 54 patients, the cervical length measured less than 30
mm. In contrast, pregnant women of Group 2 showed
a mean cervical length of 34.2 + 1.41 mm following
premature rupture of membranes, with the majority of
measurements exceeding 30 mm and only two cases
measuring 28 mm (p<0.05). Comparative analysis revealed

that cervical length measurements in Groups 1 and 2 were
1.4 times and 1.1 times shorter, respectively, than those
observed in the control group, which had a mean cervical
length of 40.0 + 2.15 mm.

The study demonstrated that the presence of somatic
and gynecological comorbidities significantly influences
pregnancy and delivery outcomes in patients with
premature rupture of membranes. Anemia, infections, and
chronic inflammatory conditions play a key role in the
development of complications such as premature rupture
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of membranes, increased risk of preterm birth, and higher
cesarean section rates. These findings underscore the
importance of a comprehensive approach to pregnancy
management in high-risk women, including early diagnosis
and correction of concomitant diseases, as well as optimal
timing of labor induction. Further research in this field will
contribute to the development of more effective preventive
and therapeutic strategies, ultimately improving perinatal
outcomes.

Conclusion

1. Based on retrospective analysis, the principal risk
factors for premature rupture of membranes are anemia
(52%), urinary tract infection (23%), varicose veins (17%),
pelvic inflammatory disease (20%), bacterial vaginosis
(25%), and cervical ectopia (18%). A history of multiple
pregnancies (25%) and the number of previous induced
abortions (21%) also had a negative impact.

2. Serum progesterone levels in pregnant women with
premature rupture of membranes and delivery were reduced
1.1-fold compared with the comparison and control groups,
whereas estrogen levels were increased 1.3-fold. This
finding highlights the important role of steroid hormones
in the labor process. Serum immunoglobulin A (IgA)
levels were decreased 1.8-fold and 1.3-fold in the main and
comparison groups, respectively, compared with controls.
Immunoglobulin M (IgM) and immunoglobulin G (IgG)
levels were reduced 2.4-, 2.0-, and 1.8-fold, and 1.5-fold,
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JAPEPEHIIAOBAHI NIAXOAU 10 BEAEHHS BATITHOCTI TA IIOJIOTIB ITPA HEPEIYACHOMY
BMJIMTTI IJIOJOBUX BOJ

H. /lycmosa, I. Katomoea, /. Xagizosa, X. Xampoces, B. Kananoea

Byxapcbkuii 1ep:kaBHUI MeTHYHUH iHCTUTYT iMeHi AGy Aui ion Cino
(m. Byxapa, Y36ekucraH)

Pesiome.

Ha choroaHiuHii JeHb nepeyacHi Mojgork 3alrIIalThCs OMHIEK 3 HAWBKIUBILIMX MEAUYHHX 1 COLIaNbHUX NPoOIeM B 001acTi
OXOpPOHH 370POB’sl MaTepi i AuTHHU. 3a faHuMHU BcecBiTHBOT opranizauii oxoponu 310poB’s (BOO3), «...70% Bunaakis paHHbOI
HEOHATaJIbHOT CMEPTHOCTI 1 65-75% BUMaIKiB AUTAUOI CMEPTHOCTI OB S3aHi 3 NepeA4aCHUMU I10JI0TaMu. ..». [106anbHuU piBeHb
Nepe4acHUX I0JIOTIB CTaHOBUTS Bit 5% 10 15% Bin ycix BariTHOCTEH, NPHYOMY LieH MOKa3HUK IOPIYHO CTA0LIBHO 3POCTAE.

Merta ocTizKeHHsI: BIOCKOHAJICHHS AU(epeHiHOBAaHOTO MiIX0y A0 BEICHHS BariTHOCTI Ta MOJOTIB HA OCHOBI TOPMOHAJIBbHHX,
MiKpOOiOJIOTiYHUX, IMYHOJIOTIYHUX Ta YABTPa3ByKOBUX 3MiH Y BUIIaJKaX MEePeA4acHOro po3puBy miogoBux obonoHok (ITPTIO).

006’extoMm pociimkenHs ctanu 177 BariTHUX JKIHOK, sIKi crioctepiranucs B byxapcbkoMy obacHOMY MepHUHATaIbHOMY LIEHTPI.
Hocnimxenns npooamnocs y asa eranu. Etam [ (2020-2021 pp.) nependayaB peTpoCIeKTUBHHUIN aHai3 MEAUYHUX KapT 157 BariTHUX
xinok 3 [IPTIO y micekomy mosoroBomy komiuiekci. Etam II (2022 p.) nepeabadaB npocrnekTrBHE 00CTe)KeHHs 177 BariTHUX JKiHOK:
1o rpynu 1 ysidinum 107 xinok 3 [TPTIO i noganbummu nosoramu; rpymna 2 Briodaia 30 xinok 3 [IPTIO i npogoBxeHHsIM BariTHOCTI;
KOHTpOJIbHA rpyma ckiaganacs 3 40 310poBUX BariTHUX XKiHOK.
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Inc. 99, USA. [l mopiBHSHHS 3HAYyIIOCTI BiAMIHHOCTEI pe3yIbTaTiB y JOCTIIKYBaHUX IPylIaX BUKOPHUCTOBYBAJH t-KpuTepiit CThIo-
JICHTa Ta MapHuii t-TecT. BinMiHHOCTI BBaXkasicst JOCTOBIpHUMY IIpU 5% piBHI 3HauymmocTi 3a tabmunero Creronenta (p<0,05, To6To
95% #MOBIpHICTH mOiT).

JlocipKeHHs IIPOBEICHO BIATIOBIIHO N0 TIaHy HayKOBO-IOCTIHUX pobiT Byxapchkoro gep>kaBHOro MEANYHOTO IHCTUTYTY B paMKax
TeMu «PaHHe BUSBIICHHS Ta {iarHOCTHKA IATOJIOTIYHUX (DAaKTOPIB, IO BIUIMBAIOTH Ha 310pOB’sl HaceneHHs Byxapcrpkoi o0macTi B moct
COVID-19 nepiox, a Takox po3poOka HOBIX METOAIB JIIKyBaHHS Ta npogimakTuku (2022-2026 pokn)».

Pe3yabraTn. BikoBuii niarma3zoH y9acHUIB CTaHOBHB Bix 19 1o 39 pokis, cepeniit Bik — 27,5 + 5,45 pokiB. AHali3 po3noaity 3a
MICIIeM TIPOXKHBaHHS MTOKa3aB, 1m0 46,4% mpoxxuBaiu B MicTax, a 53,6% — y ciIbChKill MicIIeBOCTI. 3a comialbHUM cTatycoM 56,69%
Oynu omorocnonapkamu, 35,67% npamtoBany, a 7,64% Oynu ctyneHTkamu. IlepBicTku ctanoBuH 43,4% BHIIAIKIB, IPYTOILTIIHI —
28,7%, a GararorutiaHi (Tpets abo OunbIe BaritHocTi) — 28%. [Tomoru BinOynwcs Ha 36-37 TmkHi B 54,14% Bunajxis, Ha 34-35 TxkHI
B 40,76% Bumaxis i 1o 34 TrxHIB B 5,10% BUMaaKiB, IpH EOMY CepeAHIH recTaliifHI Bk IIPH ITOJI0TaxX CTaHOBHB 34,96 + 0,2 TrKHI.

BucHOBOK. YIETpa3ByKOBE JOCIIHKEHHS OKa3aJ0 CKOPOYEHHs MUiiku MaTku B 1,3 1 1,2 pa3u B OCHOBHII! 1 OPIBHAUIBHIN Ipymax
BIJITIOBITHO TTOPIBHSHO 3 KOHTPOJIBHOIO Tpynoro (p < 0,05). Innexc amHioTH4HOI pinuHn cTaHOBUB 56,9 + 4,03 MM y Tpyi MOJIOTIB,
79,3 + 6,73 MM y rpyni npogoBkeHHs BaritHOCTI Ta 151,1 + 12,64 MM y koHTpONBHIN Tpymi. Po3mipu oquHapHOT BepTHKAIBHOI K-
mreni craHoBwH 17,5 £ 0,89 MM (Tpyna mooris) i 38,9 + 0,69 MM (rpyma npogoBKeHHs BariTHOCTI), o B 2,3 1 1,5 pa3u MeHIe, Hix
y koHTponbHOI rpymu (60,3 + 1,73 mm; p<0,05).

Ku1ro4oBi ¢j10Ba: saritHicTs i nonory; nepeayacHuil po3puB MI0M0BUX 060JOHOK; TOPMOHANBHI 3MiHH; MikpoGionoriuni j10-

CITiIPKEHHS; IMyHOJIOTI4HI 3MiHH.
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GENETIC DETERMINANTS
OF HYPERPLASTIC DISEASES
OF THE ENDOMETRIUM

Z. Askarova', S. Tilyavova', F. Kurbaniyazova', AND MAMMARY GLANDS

Z. Yunusova', S. Davlatov’

Samarkand State Medical University'

(Samarkand, Uzbekistan)
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Summary.

Genetic predisposition constitutes a well-established etiological factor in the pathogenesis of proliferative diseases of
the mammary gland and uterus. Empirical evidence from cytogenetic and epidemiological studies substantiates a heritable
component in the development of uterine hyperplastic processes (UHPP).

Objective. The aim of our study was to investigate the significance of rs1138272 polymorphisms in the GSTP1 (Ala/Val) gene
and rs5918 polymorphisms in the ITGB3 (T/C) gene in the mechanisms underlying the development of hyperplastic processes of
the endometrium and/or myometrium, concomitant with benign breast dysplasia in perimenopausal women.

Methods. A total of 82 patients with a confirmed diagnosis of endometrial and/or myometrial hyperplastic processes were enrolled.
In addition to standard diagnostic protocols for uterine hyperplastic conditions, all study participants underwent genetic analysis. The
study cohort was divided into a main group (n=50) of patients with UHPP and co-existing benign breast dysplasia, and a comparison
group (n=32) of patients with UHPP without breast pathology. The control group consisted of 80 clinically healthy women. The principles
of bioethics, approved by the Scientific Council of Samarkand State Medical University, are preserved and upheld in full compliance.
1o variationally estimate the frequency of genotypes of the studied rs 5918 polymorphism in the ITGB3 gene (T/C), the agreement was
analyzed between the expected (H, ) and observed (H, ) frequencies of their distribution in the groups of patients with UHPP and controls,
in accordance with the Hardy-Weinberg equilibrium (PXB, p>0.05). The work was carried out within the framework of the scientific project
No. 012000260 «Development of promising technologies for the prevention, diagnostics, and treatment of infectious and non-infectious
diseases of the human body that have social significancey in accordance with the research plan of Samarkand State Medical University.

Results. In the main group, the expected (Hexp) and observed (Hobs) frequencies of the T/T, T/C, and C/C genotypes
for rs5918 in the ITGB3 gene (T/C) were 0.85 and 0.86 (x2=0.00), 0.15 and 0.14 (x2=0.07), and 0.00 and 0.01 (y2=0.44),
respectively, with no statistically significant differences (p=0.45). In the control group, the frequencies were: 0.83 and 0.83
(x2=0.01), 0.18 and 0.16 (x2=0.12), and 0.00 and 0.10 (x2=0.61), also without significant differences (p=0.37).

Discussion. The findings suggest that the rs5918 polymorphism in the ITGB3 gene is not a principal driver mutation in the
pathogenesis of hyperplastic diseases of the uterus and mammary glands. Furthermore, within the subgroup of patients with
UHPP, no association was identified between this polymorphism and concomitant breast pathology. However, among patients
who presented with abnormal uterine bleeding (AUB), the heterozygous T/C genotype was significantly more common.

Conclusion. A solitary genetic polymorphism may exert a negligible effect on complex physiological systems; however, the
aggregate effect of alterations in multiple genes can significantly disrupt systemic homeostasis and precipitate pathological
states. Consequently, the investigation of genetic susceptibility to multifactorial diseases necessitates the evaluation of polygenic
models or the analysis of multiple polymorphisms within pertinent gene pathways.

Keywords: Polymorphism; Uterine Hyperplastic Processes; Mammary Gland.

Introduction Hyperestrogenism is hypothesized to significantly

Genetic predisposition represents a well-established factor
in the pathogenesis of proliferative disorders affecting both
the mammary glands and uterus [1-3]. Substantial cytogenetic
and epidemiological evidence supports the heritable nature
of uterine hyperplastic processes (UHPP) [1-3].

Genetic investigations have demonstrated aberrant local
expression of numerous growth factors and cytokines, indicating
a potential genetic susceptibility to the combined development
of endometrial and mammary gland pathology [4,5].

Research conducted by Romaniuk et al. examined
the pathogenetic relationship between myometrial,
endometrial, and mammary gland disorders at both
endocrine-metabolic and genetic levels, identifying steroid
receptors as crucial mediators in these processes [6].

Reduced expression of specific tumor invasion and
metastasis suppressor genes correlates with unfavorable
clinical prognosis and appears in low-grade malignancies.
Among cell adhesion molecules, integrins represent
molecules of particular interest [7,8].

influence gene expression patterns, modifying cellular
signaling regulation and contributing to hyperplastic
process development. This regulatory mechanism involves
multiple genes, as supported by their chromosomal
localization data [9-11].

Apoptosis occurs primarily during the late secretory
phase and menstruation, while being substantially absent
during proliferation and early secretory phases of the
endometrial cycle [12].

The survivin protein, encoded by the disease genome,
functions as a member of the of the inhibitor of apoptosis
protein family and demonstrates ubiquitous cellular
expression, participating in essential biological processes
including angiogenesis and cell division [13,14].

UHPP demonstrates frequent comorbidity with benign
breast dysplasia (BBD), with reported co-occurrence
rates of 60-65% [15]. The etiological factors underlying
hyperplastic processes are multifactorial and diverse, though
their developmental mechanisms, particularly associations

107



HEOHATONOTIA, XIPYPIISl TA NEPUHATAJNIbHA MEAULUUHA T. XV, Ne3(57), 2025

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE voL. XV, Ne3(57), 2025

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

with molecular genetic factors, remain incompletely
characterized [16-18]. An integrated research approach may
elucidate novel aspects of the relationship between UHPP
and BBD pathogenesis, potentially facilitating individualized
patient management strategies, enhancing treatment efficacy,
and improving quality of life while reducing reliance on
complex surgical interventions [19]. Contemporary preventive
medicine emphasizes determining pathology risk through
identification of significant genetic determinants.

Objective

The aim of our study was to investigate the potential
association of rs1138272 polymorphisms in the GSTP1
(Ala/Val) gene and rs5918 polymorphisms in the ITGB3
(T/C) gene and the development of hyperplastic processes
involving the endometrium, myometrium, and mammary
glands in perimenopausal women.

Examination methods

A total of 82 patients with a confirmed diagnosis of
endometrial and/or myometrial hyperplastic processes
were enrolled. In addition to the standard diagnostic
workup for uterine hyperplastic conditions, all participants
underwent genetic analysis.

The main study group comprised 50 patients presenting
with hyperplastic processes of the endometrium and/or
myometrium combined with benign breast dysplasia. The
comparison group included 32 patients with UHPP without
concomitant breast pathology. The control group consisted
of 80 ostensibly healthy women.

The principles of bioethics, approved by the Scientific
Council of Samarkand State Medical University, are
preserved and upheld in full compliance.

To variationally estimate the frequency of genotypes of
the studied rs 5918 polymorphism in the ITGB3 gene (T/C),
the agreement was analyzed between the expected (Hexp)
and observed (H ) frequencies of their distribution in the
groups of patients with UHPP and controls, in accordance
with the Hardy-Weinberg equilibrium (PXB, p>0.05).

The work was carried out within the framework of
the scientific project No. 012000260 «Development of
promising technologies for the prevention, diagnostics,
and treatment of infectious and non-infectious diseases
of the human body that have social significance» in
accordance with the research plan of Samarkand State
Medical University.

The results of the study

In the main group of ¢ patients, the expected (Hexp)
and observed (Hobes) frequencies of the T/T, T/C, and C/C
polymorphisms of rs 5918 in the ITGB3 gene (T/C) were
0.85 and 0.86 (32=0.0); 0.15 and 0.14 (32=0.07); 0.0 and
0.01 (¥2=0.44), respectively, with an unreliable difference
in results (p=0.45).

In the control group, the expected (H,,,) and observed
(H,,,) frequencies of the T/T, T/C, and C/C polymorphism
rs 5918 in the ITGB3 gene (T/C) corresponded to the
values 0.83 and 0.83 (¥2=0.01); 0.18 and 0.16 (¥2=0.12);
0.0 and 0.1 (¥2=0.61), respectively, also with an unreliable
difference in the results obtained (p=0.37) (table 1).

The index of heterozygosity in terms of observed
(Hobs) and expected (Hexp) parameters in the main group
of patients with UHPP for the rs 5918 polymorphism in
the ITGB3 gene (T/C) practically did not differ from those
in the control group (0.15 and 0.14 versus 0.18 and 0.16,
respectively; D was 0.08 and 0.1).

Table 1

Analysis of the expected (Hexp) and observed (Hobs) frequency of distribution of rs5918 polymorphism
genotypes in the ITGB3 gene (T/C) by PXB in the control group

Alleles Frequency of alleles
T 0.91
C 0.09
Frequency of genotypes
Genotypes quency o' 9 ys X2 P df
exp obs
T/T 0.83 0.83 0.01
T/IC 0.18 0.16 0.12
0.37 1
c/C 0.0 0.1 0.61
Total 1.00 1.00 0.74

A comparable genotypic distribution pattern was observed
with respect to the expected (H__ ) and observed (H,)
frequencies of the T/T, T/C and C/C polymorphism rs 5918 in
the ITGB3 gene (T/C) in the main group and the comparison
group. Specifically, in the comparison group, frequencies
were: 0.81 and 0.82 (¥2=0.0); 0.19 and 0.17 (¥2=0.06); 0.0
and 0.01 (32=0.28) with an unreliable difference (p=0.53),
whereas in the main group they had values of 0.88 and 0.88
(%2=0.0); 0.12 and 0.11 (¥2=0.02); 0.0 and 0.0 (2=0.18) with
a difference equal to p=0.62 (Table 2, 3).

The heterozygosity index values for the observed (H , ) and
expected (Hexp) parameters in the comparison group for the
1s 5918 polymorphism in the ITGB3 gene (T/C) relative to the
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control were 0.19 and 0.17 versus 0.18 and 0.16, respectively
(Dwas 0.1 and 0.1). In the main group of patients with UHPP
and BBD, these parameters compared to the control were 0.12
and 0.11 (D=0.06) versus 0.18 and 0.16 (D=0.1), respectively.

Our analysis of the frequency distribution of alleles and
genotypes of the polymorphic variant rs 5918 in the ITGB3
(T/C) gene in the group of ostensibly healthy donors allowed
us to establish the following: the frequency of the T allele
was 91.2%, and the C allele was 8.8%. At the same time, the
carriage of the homozygous TB genotype was determined
in 82.5% (n=66), the heterozygous genotype (HC) in 17.5%
(n=14), and no homozygous mutant genotype was detected
in either the main or control group (table 4).
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Table 2

Analysis of the expected and observed distribution frequencies of rs5918 polymorphism genotypes in the ITGB3

gene (T/C) in the comparison group

Alleles Frequency of alleles
T 0.91
C 0.09
Genotypes frequency of genot{pes 2 P of
Hexp Hobs
TIT 0.81 0.82 0.0
T/C 0.19 0.17 0.06
C/C 0.0 0.01 0.28 0.53 !
Total 1.00 1.00 0.34
Table 3
Analysis of expected and observed distribution frequencies of rs5918 polymorphism genotypes
in the ITGB3 (T/C) gene in the main group
Alleles Frequency of alleles
T 0.94
C 0.06
Genotypes frequency of genot)ipes 2 P of
exp Hobs
T/T 0.88 0.88 0.0
T/C 0.12 0.11 0.02
C/C 0.0 0.0 0.18 0.62 !
Total 1.00 1.00 0.2
Table 4

The frequency of distribution of alleles and genotypes of the rs5918 polymorphism in the ITGB3 gene (T/S)
between patients with hyperplastic processes and the control group

Frequency of alleles Frequency of genotype distribution
Group n T C T/T T/C C/IC

n % n % n % n % n %
A group of patiepts with hyperplastig processes 82 | 152 o271 12 | 73| 70 854 | 12 | 146! 0 0
of the endometrium and/or myometrium
Main group 50 | 94 |940| 6 6.0 | 44 |88.0|] 6 [12.0| O 0
Comparison group 32 | 58 |906| 6 94 | 26 [81.2] 6 ([188] O 0
Control group 80 | 146 |91.2| 14 | 88 | 66 (825 14 [175| O 0

Subsequently, we analyzed the allele and genotype
frequency distribution of the rs 5918 polymorphism in
the ITGB3 (T/C) gene in a combined group of patients
with UHPP. The T allele frequency was 92.7% (n=152),
and the C allele frequency was 7.3% (n=12). The
frequency of carriage of the homozygous T/T genotype
was 85.4% (n=70), the heterozygous T/C genotype was
14.6% (n=12), and no homozygous mutant C/C genotype
was detected.

Additionally, we performed a comparative analysis of
of allele and genotype frequencies in the group of patients
with solely uterine hyperplastic processes (comparison
group). In this group, the T allele frequency was 90.6%
(n=58), and the C allele frequency was 9.4% (n=6). The
homozygous T/T genotype was present in 81.2% (n=26) of
cases, and the heterozygous T/C genotype in 18.8% (n=6)
cases, whereas in the main group of patients with BD, the
T allele was registered in 94% (n=94.0), and the C allele

in 6.0% (n=6) cases. The carriage of the homozygous T/T
genotype was determined in 88% (n=44), the heterozygous
T/C genotype in 12% (n=6) cases.

The evaluation of the frequency distribution of alleles
and genotypes of the rs 5918 polymorphism in the ITGB3
(T/C) gene demonstrated that in the combined UHPP
group of patients, the proportion of T and C alleles were
virtually identical to those in the ostensibly healthy donor
group (x2=0.2; p=0.7; OR=1.2; 95%CI: 0.44-2.36).A
similar pattern was observed for genotype distribution:
T/T (x2=0.2; p=0.7; OR=1.2; 95%CI:0.43-2.48), T/S
(x2=0.2; p=0.7; OR=0.8; 95%CI:0.35-2.0). The mutant C/C
genotype was not observed in patients with endometrial
and/or myometrial hyperplastic processes or in the control
group. These findings no significant differences in allele or
genotype frequency distribution of the rs918 polymorphism
in the ITGB3 (T/C) gene between patients with UHPP and
ostensibly healthy donors (table 5).
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Table 5

The frequency of distribution of alleles and genotypes of the rs5918 polymorphism in the ITGB3 gene (T/S)
between patients with hyperplastic processes and the control group

S » Number of alleles and genotypes examined
&3 Patients with
ﬁ %’ uterine hyperplastic Control group X2 p RR 95%Cl OR
25 processes
<@ n % n %
T 152 92.7 146 91.3 0.2 0.70 1.0 0.44-2.36 1.2
C 12 7.3 14 8.8 0.2 0.70 1.0 0.47-2.05 0.8
T/T 70 85.4 66 82.5 0.2 0.70 1.0 0.43-2.48 1.2
T/C 12 14.6 14 17.5 0.2 0.70 0.8 0.35-2 0.8

Subsequent assessment of the allele and genotype
frequency distribution for the studied genetic polymorphism
in the main and comparison groups similarly established
no significant differences relative to the control group:
in the comparison group, the T and C allele frequencies
(x>=0.0; p=0.9; OR=0.9; 95% CI: 0.25-3.95), frequency of

genotypes T/T (%*=0.0; p=0.9; OR=0.9; 95% CI. 0.23-4.24),
T/C (*=0.0; p=0.9; OR=1.1; 95% CI: 0.25-4.61) (table 6);
in the main group, the T and C allele frequencies (y*=0.7;
p=0.5; OR=1.5; 95% CI: 0.56-4.02), genotype frequency
T/T (>=0.7; p=0.4; OR=1.6; 95% CI: 0.56-4.33), T/C
(*=0.7; p=0.4; OR=0.6; 95% CI: 0.23-1.79) (table 7).
Table 6

Frequency of distribution of allele frequencies and genotypes of the rs5918 polymorphism in the ITGB3 gene
(T/S) between the comparison group and the control group

Number of alleles and genotypes examined
Alleles and Comparison Group Control group X2 p RR 95%ClI OR
genotypes > 5
n % n Yo
T 58 90.6 146 91.3 0.0 0.90 1.0 0.25-3.95 0.9
C 6 9.4 14 8.8 0.0 0.90 1.0 0.56-1.81 1.1
T/T 26 81.3 66 82.5 0.0 0.90 1.0 0.23-4.24 0.9
T/C 6 18.8 14 17.5 0.0 0.90 1.1 0.25-4.61 1.1
Table 7

The frequency of distribution of allele frequencies and genotypes of the rs5918 polymorphism in the ITGB3 gene
(T/C) between the main group and the control group

Allel q Number of alleles and genotypes examined

eles an Comparison Group Control group X2 p RR 95%ClI OR
genotypes
n % n %

T 94 94.0 146 91.3 0.7 0.50 1.0 0.27-3.97 1.5
C 6 6.0 14 8.8 0.7 0.50 1.0 0.53-1.76 0.7
T/T 44 88.0 66 82.5 0.7 0.40 1.1 0.27-4.27 1.6
T/C 6 12.0 14 17.5 0.7 0.40 0.7 0.17-2.74 0.6

We subsequently evaluated the allele and genotype
frequency distributions between the main group and the
comparison group. Consistent with the aforementioned
results, no significant differences were identified in the

distribution of T and C alleles. (3*=0.7; p=0.5; OR=0.6;
95% CI: 0.3-3.13), and T/T (¥*=0.7; p=0.4; OR=0.6; 95%
CI: 0.26-3.25), T/C (¥*=0.7; p=0.4; OR=1.7; 95% CI:
0.44-5.51) genotypes (table 8).

Table 8

Analysis of differences in the frequency distribution of alleles and genotypes of the rs5918 polymorphism in the
ITGB3 (T/C) gene between the main group and the comparison group

Allel q Number of alleles and genotypes examined

eles an Main group Comparison Group X2 p RR 95%Cl OR
genotypes
n % n %

T 94 94.0 58 90.6 0.7 0.50 1.0 0.3-3.13 0.6
C 6 6.0 6 9.4 0.7 0.50 1.0 0.33-3.23 1.6
T/T 44 88.0 26 81.3 0.7 0.40 0.9 0.26-3.25 0.6
T/C 6 12.0 6 18.8 0.7 0.40 1.6 0.44-5.51 1.7

Given that the ITGB3 gene encodes the amino acid
sequence of the platelet fibrinogen receptor protein
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molecule, we conducted an analysis of allele and genotype
distribution in patients presenting with AUB (table 9).
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Table 9

Distribution of alleles and genotype of the rs5918 polymorphism in the ITGB3 (T/C) gene in patients who were
admitted for examination with complaints of bleeding

Frequency of alleles Frequency of genotype distribution
Group n T C TIT TIC C/C

n % % n % n % n %

The main group of patients 82 152 92.7 12 7.3 70 85.4 12 14.6 0 0

Patients with bleeding symptoms | 69 128 92.5 7.2 58 84.1 11 15.9** 0 0

Patients without bleeding 13 24 92.3 7.7 12 | 92.3 1 7.7 0 0

Note:

*—p <0.05 the significance of differences between groups | and Il

**_p <0.001

Investigation of allelic and genotypic frequencies of the
rs1138272 polymorphism in the GSTP1 (Ala/Val) gene in
perimenopausal patients with uterine and mammary gland
hyperplastic processes revealed the following heterozygosity

the significance of differences between groups | and I

indices: in the main group, the observed (H ) and expected
(Hexp) parameters for the rs1138272 polymorphism in the
GSTPI gene (Ala/Val) were 0.13 and 0.13 (D=0.07), compared
t0 0.1 and 0.12 (D=-0.15) in the control group (Table 10).

Table 10

Analysis of the expected (Hexp) nd observed (Hobs) frequency of distribution of rs1138272 polymorphism
genotypes in the GSTP1 (Ala/Val) gene by PXB in the control group

Alleles Frequency of alleles
Ala 0.94
Val 0.06

Genotypes Frequency of genotypes 2 P of
Hexp Hobs

Ala/Ala 0.87 0.88 0.01

Ala/Val 0.1 0.12 0.2

Val/Val 0.01 0.0 1.51 0.82 !
Total 1.00 1.00 1.72

In patients of the main group and in the comparison group,
the expected (Hexp) and observed (H , ) frequencies of the
Ala/Ala, Ala/Val, and Val/Val polymorphisms of rs1138272
in the GSTP1 (Ala/Val) gene demonstrated the following
distributions: in the comparison group, they had values of
0.81 and 0.82 (32=0.0); 0.19 and 0.17 (32=0.06); 0.0 and
0.01 (¥2=0.28) no statistically significant deviation (p=0.53);
in the main group of (H_ ) and (H,), the frequencies of the
studied genotypes corresponded to values of 0.9 and 0.9
(32=0); 0.1 and 0.1 (¥2=0.01); 0.0 and 0.0 (¥2=0.13) with
a a deviation significance of p=0.7 (table 11, 12).

In the control group, the proportion of the Ala allele
was 93.7% (n=150), and the Val allele was 6.2% (n=10).
Concurrently, the proportion of the homozygous Ala/Ala
genotype was 88.7% (n=71), and the heterozygous Ala/Val

genotype was 10.0% (n=8). It should be noted that, similarly
to the previously studied rs1138272 polymorphism in
the GSTP1 (Ile/Val) gene, in this analysis, the presence
of a mutant homozygous genotype (Val/Val) was also
identified, which was recorded in one case, constituting
1.2% (table 13).

Analysis of the allele and genotype distribution of
the rs17576 polymorphism of the rs1138272 gene in the
GSTP1 (Ala/Val) gene in the group of patients with UHPP
revealed the Ala allele in 93.3% (n=153), and the Val allele
in 6.7% (n=11). The homozygous Ala/Ala genotype was
registered in 86.6% (n=71) of cases, the heterozygous
Ala/Val genotype in 13.4% (n=11) of cases, and no
homozygous mutant Val/Val genotype was detected in the
UHPP patient group.

Table 11

Analysis of the expected (Hexp) nd observed (Hobs) frequency of distribution of rs1138272 polymorphism
genotypes in the GSTP1 (Ala/Val) gene by PXB in the comparison group

Alleles Frequency of alleles
Ala 0.91
Val 0.09
Genotypes - Frequency of genotypes*H 2 P of
exp obs
Ala/Ala 0.81 0.82 0.0
Ala/Val 0.19 0.17 0.06 05 1
Val/Val 0.0 0.01 0.28 '
Total 1.00 1.00 0.34
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Table 12

Analysis of the expected (Hexp) nd observed (Hobs) frequency of distribution of rs1138272 polymorphism
genotypes in the GSTP1 (Ala/Val) gene by PXB in the main group

Alleles Frequency of alleles

Ala 0.95

Val 0.05

Genotypes Frequency of genotypes 2 p of
*Hexp *Hobs

Ala/Ala 0.9 0.9 0
Ala/Val 0.1 0.1 0.01 07 1
Val/Val 0.0 0.0 0.13 '

Total 1.00 1.00 0.14

Table 13

The frequency of distribution of alleles and genotypes of the rs1138272 polymorphism in the GSTP1 (Ala/Val)
gene in the group of conditionally healthy donors and in patients with UHPP and BBD

Frequency of alleles

Frequency of genotype distribution

Group n Ala

Val Ala/Ala Ala/Val Val/Val

n %

n % n % n % n %

A group of patients

with hyperplastic processes
of the endometrium and/

or myometrium

82 153 | 93.3

11 6.7 71 86.6 11 13.4 0 0

Main group 50 95 | 95.0 5 5.0 45 | 90.0 5 10.0 0 0
Comparison group 32 58 90.6 6 9.4 26 81.2 6 18.7 0
Control group 80 150 | 93.7 10 6.2 71 88.7 8 10.0 1 1.2

A comparative analysis of allele and genotype
frequency distribution was conducted between the main
and comparison groups. In the comparison group patients,
the proportion of the Ala allele was 90.6% (n=58), and
the Val allele was 9.4% (n=6). The homozygous Ala/Ala
genotype was detected in 81.2% (n=26) of cases, while
the heterozygous Ala/Val genotype was present in 18.7%
(n=8) of cases.

Evaluation of the allele and genotype frequency
distribution of the rs1138272 polymorphism in the
GSTP1 (Ala/Val) gene demonstrated that in the combined
UHPP group, the proportion of Ala and Val alleles were
virtually identical to those in the in the ostensibly healthy
donor control group (control) (¥2=0.0; p=0.9; OR=0.9;
95%CI: 0.43-2.28). A similar pattern was observed
for genotype distributions: Ala/Ala (¥2=0.2; p=0.7;
OR=0.8; 95%CI:0.42-2.26), Ala/Val (¥2=0.5; p=0.5;
OR=1.4; 95%CI:0.59-3.04). These findings indicate no

significant differences in the allele and genotype frequency
distribution of the rs1138272 polymorphism in the GSTP1
(Ala/Val) gene between patients with endometrial and/or
myometrial hyperplastic processes and ostensibly healthy
donors (table 14).

Subsequent assessment of the allele and genotype
frequency distribution for the studied genetic polymorphism
in the main group and in the comparison group also
established no significant differences relative to the control
group: in the comparison group, the frequency of alleles
Ala and Val (y=0.; p=0.5; OR=0.6; 95% CI: 0.26-3.59),
frequency of genotypes Ala/Ala (y>=1.1; p=0.3; OR=0.5;
95% CI: 0.23-3.62), Ala/Val (3>=1.6; p=0.3; OR=2.1; 95%
CI: 0.49-7.23) (table15); in the main group, the frequency
of alleles Ala and Val (y>=0.2; p=0.7; OR=1.3; 95% CI:
0.24-4.26), frequency of genotypes Ala/Ala (x>=0.1; p=0.9;
OR=1.1; 95% CI: 0.24-4.32), Ala/Val (¥*=0.0; p=1.0;
OR=1.0; 95% CI: 0.24-4.14) (table 16).

Table 14

Analysis of differences in the frequency distribution of alleles and genotypes of the rs1138272 polymorphism in
the GSTP1 (Ala/Val) gene between a group of UHPP patients and conditionally healthy donors.

Number of alleles and genotypes examined

Alleles and Patients with uterine Control group X2 b RR 95%C] OR

genotypes hyperplastic processes

n % n %

Ala 153 93.3 150 93.8 0.0 0.90 1.0 0.43-2.28 0.9
Val 11 6.7 10 6.3 0.0 0.90 1.0 0.41-2.49 1.1
Ala/Ala 71 86.6 71 88.8 0.2 0.70 1.0 0.42-2.26 0.8
Ala/Val 11 13.4 8 10.0 0.5 0.50 1.3 0.59-3.04 1.4
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Table 15

Analysis of differences in the allele and genotype frequency distribution of the rs1138272 polymorphism in the
GSTP1 (Ala/Val) gene between the comparison group and the control group

Number of alleles and genotypes examined

Alleles and Comparison Group Control group X2 p RR 95%Cl OR

genotypes 5 >

n %o n %
Ala 58 90.6 150 93.8 0.7 0.50 1.0 0.26-3.59 0.6
Val 6 9.4 10 6.3 0.7 0.50 1.0 0.48-2.22 1.6
Ala/Ala 26 81.3 71 88.8 1.1 0.30 0.9 0.23-3.62 0.5
Ala/Val 6 18.8 8 10.0 1.6 0.30 1.9 0.49-7.23 21
Table 16

Analysis of differences in the allele and genotype frequency distribution of the rs1138272 polymorphism in the
GSTP1 (Ala/Val) gene between the main group and the control group

Allel q Number of alleles and genotypes examined
eles an Main group Control group X2 p RR 95%Cl OR
genotypes
n % n %
Ala 95 95.0 150 93.8 0.2 0.70 1.0 0.24-4.26 1.3
Val 5 5.0 10 6.3 0.2 0.70 1.0 0.48-2.04 0.8
Ala/Ala 45 90.0 71 88.8 0.1 0.90 1.0 0.24-4.32 1.1
Ala/Val 5 10.0 8 10.0 0.0 0.99 1.0 0.24-4.14 1.0

The allele and genotype frequency distributions
between the main group and the comparison group were
also evaluated. Alleles Ala and Val (32=1.2; p=0.3;

OR=0.5; 95% CI: 0.31-2.95), genotypes Ala/Ala (y2=1.3;
p=0.3; OR=0.5; 95% CI: 0.27-3.04), Ala/Val (y2=1.3;
p=0.3; OR=2.1; 95% CI: 0.56-6.32) (table 17).

Table 17

Analysis of differences in the allele and genotype frequency distribution of the rs1138272 polymorphism in the
GSTP1 (Ala/Val) gene between the main group and the comparison group

Number of alleles and genotypes examined

Alleles and Main group Comparison group X2 p RR 95%CI OR

genotypes 5 o

n %o n %o
Ala 95 95.0 58 90.6 1.2 0.30 1.0 0.31-2.95 0.5
Val 5 5.0 6 9.4 1.2 0.30 1.0 0.29-3.81 2.0
Ala/Ala 45 90.0 26 81.3 1.3 0.30 0.9 0.27-3.04 0.5
Ala/Val 5 10.0 6 18.8 1.3 0.30 1.9 0.56-6.32 21
Discussion Conclusion

The obtained results confirm the absence of a statistically
significant association between carriage of the T and C
alleles, as well as the T and T genotypes of the rs5918
polymorphism in the ITGB3 (T/C) gene, and the
development of hyperplastic processes of the endometrium
and/or myometrium. These findings can be explained by the
fact that the rs5918 polymorphism in the ITGB3 (T/C) gene
is not a driver mutation in the pathogenesis of hyperplastic
diseases of the uterus and mammary glands. Furthermore,
investigation of the combined patient group with UHPP from
a similar perspective did not reveal any association between
this polymorphism and the co-occurrence of this pathology
with mammary glands diseases. During the examination
of patients presenting with bleeding, the heterozygous T/C
1rs5918 genotype in the ITGB3 gene was significantly more
prevalent among patients with bleeding manifestations.
Consequently, detection of the heterozygous genotype in the
ITGB3 gene in blood serum may indicate potential bleeding
predisposition and risk of bleeding recurrence.

The obtained results confirm the absence of
a significantly significant association between the
carriage of the Ala and Val alleles, as well as the
Ala/Ala, Ala/Val polymorphism rs1138272 in the
GSTPI (Ala/ Val) gene, and the development of uterine
hyperplastic processes and breast diseases. These
findings can be explained by the fact that the rs1138272
polymorphism in the GSTPI (Ala/Val) gene does not
represent a driver mutation for UHPP developmen.
Additionally, it is necessary to consider that metabolic
determinants operate through complex interactions,
facilitating initiation, potentiation, or inhibition of
individual system functions, as well as functional
compensation between different pathways. An alteration
in a single gene encoding a specific factor may not
substantially impact the entire system; however,
concurrent changes in multiple genes can fundamentally
alter systemic processes and precipitate pathology.
Therefore, when investigating genetic polymorphisms
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associated with specific pathological conditions, it is several polymorphism types within a single gene rather
advisable to evaluate the influence of multiple genes or than isolated genetic variants.
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TFEHETUYHI JETEPMIHAHTHU I'NIEPIIVIABUYHUX 3AXBOPIOBAHb EHAOMETPIIO TA MOJIOYHHUX 3AJIO3
3. 3. Ackaposa’, C. A. Tinasosa', @. 3. Kypbaniazoea', 3. M. FOnycosa', C. C. /lasramos’

CamapkaHICbKHii AepKaBHUIT MeIMYHHUT YHiBepcuTeT'
(M. Camapkanj, Y30eKuCTaH)
ByxapcbKuii Jep:kaBHU MeTHIHUIT iHCTUTYT iMeHi AGy Adi i6H Cino?
(m. Byxapa, Y306ekucraH)

Pesrome.

['eHeTHYHA CXMIIBHICTD € 3araJbHOBH3HAHNM €TIOJIOTIYHAM (PaKTOPOM Yy IaToreHe3i mpoiiepaTHBHUX 3aXBOPIOBAHb MOJIOYHOT
3aJ1031 Ta MaTKH. EMIIpHYHI JaHi TMTOTeHETHYHUX Ta eMiAeMiOIOT i YHHIX JOCTIPKEHb i ITBEPUKYIOTh CIIaJKOBY CKJIJI0BY ¥ PO3BHTKY
riNepIIacTHYHUX MPOLECiB MaTKH.

Merta pocikenHsi. MeToro HAIIOro TOCIiKEHHs OyJI0 BUBYEHHS 3Ha4eHHs noiiMopdizmiB rs1138272 B reni GSTP1 (Ala/Val) Ta
nomimopizmiB rs5918 B reni ITGB3 (T/C) y mexanizmax, [0 HOJISATAIOTh B OCHOBI PO3BUTKY TiEPIUIACTUYHHX IIPOLECIB €HJOMETPII0
Ta/abo MiOMETPII0, 10 CYNPOBOKYIOTHCS TOOPOSIKICHOIO TUCIIIAa31€10 MOJIOYHOT 3aJI031 Y JKIHOK B IIEpUMEHOIay3i.

Marepiann i MeToau. Ycboro Oyiio BKIFOYEHO 82 MAIi€HTKH 3 MiITBEPLKEHUM J1arHO30M TiNePIUIACTHYHHX MPOIECIB CHIOMETPI0
Ta/abo MiomeTpiro. Ha mofaTok 10 craHmapTHUX JiarHOCTUYHHX TPOTOKOMIB TNEPILIACTHYHNX CTAHIB MAaTKHU BC1 YYACHUIII JIOCITIKSHHS
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MIPOHIILIY TeHeTHIHUH aHaii3. [locmikyBaHa koropra Oyia po3zijeHa Ha OCHOBHY Ipyiry (n=50) manieHToK 3 rinepriiacTHIHUMH Ipo-
LIeCaMH MaTKH Ta CYIyTHHOIO TOOPOSIKICHOIO TUCIUIa3i€10 MOJIOYHHX 3aJ103 i IPYITy ITOPIBHSHHS (n=32) Mali€HTOK 3 TiepIIacTHIHIMHI
TIpoIiecaMy MaTKK 0e3 IaToyIorii MOIOYHUX 3a103. KoHTponmbHa rpyna ckimananacs 3 80 KIIHIYHO 310POBHX XKiHOK.

[MprHIMIYN 6i0eTHKY, 3aTBEPIKEHI HAyKOBOIO panoio CaMapKaHACHKOTO AEPKaBHOTO MEIUYHOTO YHIBEPCHTETY, 30epexkeHi Ta
JOTPUMYIOTECS B TIOBHOMY 00CS31.

Jlst BapiaIiiifHOT OI[IHKM 9acTOTH TeHOTHIIIB AOCIiKyBaHoTO noniMopdizmy 1s 5918 B reni ITGB3 (T/C) Gyno mpoaHaizoBaHo
y3rojKeHicTh Mixk ouikyBaHoIo (Hexp) Ta croctepexysanoto (Hobs) gactoramu ix posnoxiny B rpynax marieHtis 3 YI'TIII ta xoH-
TPOJIBHUX IpyHax BiAMOBIAHO 10 piBHOBaru Xapmi-Baitn6epra (PXB, p>0,05).

Po6ora BukoHaHa y pamkax HaykoBoro npoekty Ne 012000260 «Po3poOka nepcneKTHBHUX TEXHOJIOTIH MPpO(IIaKTHKY, TIarHOCTUKH
Ta JIIKyBaHHs iH(EeKIifHNX Ta HeIHPEKIIHHIX 3aXBOPIOBAHb OPTaHi3My JIFOANHY, III0 MAIOTh COLiaJIbHE 3HAYSHHSD) BIIIIOBITHO 10 IUIAHy
HayKOBUX JocIimkeHb CaMapKaHCEKOTO IepKaBHOTO MEIMYHOTO YHIBEPCHTETY.

Pe3yabraTn nociaixkennsi. Y ocHOBHil rpymi odikyBaHa (Hexp) ta cnoctepexysana (Hobs) wacrora rerorumnis T/T, T/C ta C/C
st 1s5918 y reni ITGB3 (T/C) cranosmina 0,85 ta 0,86 (x2=0,00), 0,151 0,14 (32=0,07) ta 0,001 0,01 (x2=0,44) BigmosigHo, Ge3 cTa-
THCTHYHO 3HAYyIUX BigMiHHOCTEH (p=0,45). Y xoHTpONBHIl Tpymi yactoTn cranoswin: 0,83 1 0,83 (x2=0,01), 0,18 1 0,16 (¥2=0,12)
ta 0,001 0,10 (}2=0,61), Takox Oe3 3HAUyImUX BigMiHHOCTEH (p=0,37).

O6rosopennst. OTprMaHi pe3yabTaT! CBiqUaTh Mpo Te, mo moxiMop¢izm rs5918 B reni ITGB3 He € ocHOBHOIO MyTami€ro, IO CIIPHSE
PO3BUTKY TilepINIaCTHYHHUX 3aXBOPIOBAaHb MAaTKH Ta MOJIOYHHUX 3aJ103. KpiM Toro, y miArpyi narieHTokK 3 rineprulacTHIHIMHE ITPOLiecaMy
MaTKH He Oy0 BHSBIICHO 3B 513Ky MiXK UM MOTIMOP(}I3MOM i CYITyTHBOIO MATONOTIE€I0 MOJIOYHHX 3a103. OHAK cepe] MaIi€HTOK, SKi
MaJlil aHOMaJIbHI MaTKOBI KpOBOTeUi, reTepo3uroTHui reHotun T/C GyB 3HAYHO ITOMHPEHINIHM.

BucnoBok. Oxpemuii reHeTHIHUH oTiMOp}i3M MoXKe MaTH He3HaYHHH BIUTHB Ha CKJIa(Hi (i310J0TiUHI CHCTEMH, IPOTe CYKYTHHUI
eeKT 3MiH y JeKITEKOX TeHaX MOXKe 3HAYHO ITOPYIINTH CHCTEMHHUH TOME0CTa3 Ta CIIPUIMHUTH 11aToJIoTiuHi cTaHu. OTxKe, TOCTiKeHHS
TeHETHYHOI CXUIIBHOCTI 10 6araro()akTOpHUX 3aXBOPIOBAHb BIMAarae OLiHKY IOJITeHHUX Mojieiel abo aHani3y MHO)KMHHUX MOJIIMOp-

(bi3MiB y BiIITOBITHAX TeHHUX MIIIXAX.

KurouoBi ci1oBa: nonimopdism; rinepriacTiyHi mporec MaTKK; MOJIOYHA 371034,
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INVESTIGATION OF THE EXPRESSION
OF THE IMMUNOHISTOCHEMICAL MARKER
KI-67 IN THE TRACHEA AND MAIN BRONCHI

E. Kharibova, F. Meyliyev OF RATS: AN EXPERIMENTAL APPROACH

Bukhara State Medical Institute named after Abu Ali ibn Sino
(Bukhara, Uzbekistan)

Summary.

Rheumatoid arthritis represents a chronic systemic inflammatory disorder of connective tissue characterized by progressive
damage primarily affecting peripheral (synovial) joints through symmetrical, progressive, erosive-destructive polyarthritis, with
some cases demonstrating characteristic extra-articular manifestations.

Objective of the Study. This investigation aims to evaluate morphological alterations in tracheal and bronchial lymphoid
structures in outbred white rats subjected to an experimental rheumatoid arthritis model utilizing complete Freund's adjuvant,
with particular focus on Ki-67 proliferation marker expression analysis.

Materials and Methods. The experimental cohort comprised 30 outbred white rats aged four months (both sexes) with
mean body weight 170.5 £ 9.1 g. All laboratory animals originated from a single vivarium source and were maintained under
standardized conditions featuring relative humidity (50-60%), ambient temperature (19-22 °C), and 12-hour light/dark cycles.
The principles of bioethics, approved by the Scientific Council of Bukhara State Medical Institute, are preserved and upheld in full
compliance. The methods used for statistical data analysis were t-test, y2-test, and correlation analysis. The study was conducted
in accordance with the research plan of the Bukhara State Medical Institute within the framework of the topic «Early detection
and diagnosis of pathological factors affecting the health of the population of the Bukhara region in the post-COVID-19 period,
as well as the development of new methods of treatment and prevention (2022-2026)».

Results and Discussion. Positively stained cells within designated areas were quantified as percentage ratios relative to total cell counts
per microscopic field. Expression levels were categorized as follows: low expression (<20%), moderate expression (20-60%), and high
expression (>60%). Tracheal specimen analysis revealed 1,547 total cells, among which 189 cells demonstrated positive Ki-67 proliferation
marker expression indicating proliferative activity. The remaining 1,358 cells showed Ki-67 negativity, suggesting predominant cellular
quiescence. The overall positive expression rate of 12.21% indicates low proliferative activity in tracheal hyperplastic lymphoid tissue.

Conclusions. Heterogeneous Ki-67 proliferation expression patterns in tracheobronchial tissues of experimental rheumatoid
arthritis rats may reflect regional vascular perfusion variations across different tracheal and main bronchial segments.

Keywords: Expression; Proliferation Marker, Ki-67; Trachea; Main Bronchi; White Outbred Rats; Cell Proliferation;

Localization, Inflammatory Processes.

Introduction

Rheumatoid arthritis (RA) is a chronic systemic
inflammatory disease of the connective tissue,
characterized by progressive damage primarily to the
peripheral (synovial) joints in the form of symmetrical,
progressive, erosive-destructive polyarthritis, and in some
cases, by characteristic extra-articular manifestations [1-4].
Traditionally, rheumatoid arthritis is regarded as a «joint
disease,» although extra-articular manifestations largely
determine the disease prognosis [5-7]. Among these,
involvement of the respiratory system ranks among the
most prevalent and prognostically significant [8-10]. In
most guidelines on rheumatoid arthritis and rheumatic
diseases in general, pulmonary aspects of the disease
receive limited attention. However, despite the diverse
manifestations of diffuse connective tissue diseases,
pulmonary and pleural changes occur in 50% to 100%
of cases, according to various authors [11-13], and are
often a direct cause of death. A large-scale population
study initiated in 1997 found that bronchial and tracheal
involvement of varying severity and clinical presentation
occurs in 58% of patients with RA [14-17].

Rheumatoid arthritis (RA) is one of the most
common autoimmune diseases, characterized by chronic
inflammation and joint damage. However, its systemic
manifestations, including effects on the respiratory system,
remain insufficiently studied. In particular, the lymphoid
structures of the trachea and bronchi play a key role in
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immune responses and may undergo significant changes
during RA-associated inflammatory processes [18-20].

Immunohistochemical analysis of Ki-67 proliferation
marker expression allows for the assessment of cellular
activity and proliferation in tissues, which is crucial
for understanding the pathogenesis of inflammatory
diseases [21,22]. In the present investigation, we focus on
evaluating morphological alterations within the lymphoid
structures of the trachea and bronchi in outbred white
rats subjected to an experimental model of RA utilizing
complete Freund’s adjuvant [23]. The acquired data
regarding heterogeneous cellular proliferation contingent
upon localization within the trachea and principal bronchus
underscore the necessity of investigating these alterations
to enhance the understanding of RA pathophysiology and
its impact upon respiratory organs.

Objective of the Study

The objective of this study is to evaluate morphological
alterations within the lymphoid structures of the trachea
and bronchi in outbred white rats subjected to an
experimental model of rheumatoid arthritis induced by
complete Freund’s adjuvant, with particular emphasis
on the analysis of Ki-67 proliferation marker expression.
The study aims to identify disparities in the level of
cellular proliferation dependent upon localization within
the trachea and main bronchus, in addition to elucidating
the pathophysiological mechanisms associated with
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inflammatory processes within the respiratory tract
in RA. The findings may contribute to an enhanced
comprehension of the relationship between autoimmune
diseases and alterations within the respiratory system,
which, consequently, could facilitate the development of
novel approaches for the diagnosis and management of
patients with RA and associated respiratory pathologies.

Materials and Method

The experimental procedures utilized thirty outbred
white rats, aged four months, of both sexes, exhibiting
an average body mass of 170.5 + 9.1 g. All laboratory
animals were procured from an identical vivarium and
maintained under standardized environmental conditions
encompassing relative humidity (50-60%), ambient
temperature (19-22 °C), and a photoperiod regimen of
12 hours of darkness and 12 hours of light.

To preclude infectious complications, the animals
underwent a quarantine period of 21 days, during which
their physiological status was monitored, incorporating
serial measurements of core body temperature and mass.
Body mass accretion was tracked, and no clinical indicators
of disease were observed throughout this interval. Core
temperature remained within the established normative
range (38.5-39.5 °C), and no disturbances in appetite or
other external alterations were detected.

The experimental subjects were allocated into two
distinct cohorts:

1. Control group

2. Experimental group — animals with experimentally
induced rheumatoid arthritis (RA modeling was
accomplished utilizing complete Freund’s adjuvant).

Upon termination of the experimental protocol, the rats
were euthanized, and the trachea in conjunction with the
main bronchi were surgically isolated. procured tissues
were immersion-fixed in 10% neutral buffered formalin for
a duration of 24 hours, followed by sequential dehydration
through a graded ethanol series and subsequent embedding
in paraffin wax. Histological sections of 5 pm thickness
were obtained employing a rotary microtome and mounted
upon glass slides.

Immunohistochemical staining procedures were
executed utilizing a specific antibody directed against the
Ki-67 proliferation marker. A standardized protocol was
implemented, incorporating antigen retrieval, incubation
with primary antibodies, and subsequent visualization with
appropriate secondary antibodies. Control specimens were
processed through omission of the primary antibody to
preclude nonspecific staining artifacts. The stained histological
preparations were examined utilizing a trinocular microscope
at magnifications ranging from 200x to 400x. Morphometric
analysis was conducted employing QuPath 4.4.0 software.
Cells exhibiting positive immunohistochemical staining
within the designated area were quantified and expressed as
a percentage of the total cellular population within the entire
microscopic field of view.

The principles of bioethics, approved by the Scientific
Council of Bukhara State Medical Institute, are preserved
and upheld in full compliance.

The methods used for statistical data analysis were
t-test, y2-test, and correlation analysis.

The study was conducted in accordance with the
research plan of the Bukhara State Medical Institute
within the framework of the topic «Early detection and
diagnosis of pathological factors affecting the health of the
population of the Bukhara region in the post-COVID-19
period, as well as the development of new methods of
treatment and prevention (2022-2026)».

Results and Discussion

Cells demonstrating positive immunohistochemical
staining within the selected area were quantified and
expressed as a percentage of the total cellular count within
the complete field of view. The expression level was
categorized according to the following criteria:

» Low expression: <20%

* Moderate expression: 20-60%

* High expression: >60%

Results for the Trachea (Experimental Group)

Within the analyzed tracheal specimen, a total of 1,547 cells
were identified. Among these, 189 cells exhibited positive
expression of the Ki-67 proliferation marker, indicative of
their active participation in cellular proliferation processes. The
remaining 1,358 cells were negative for Ki-67 immunoreactivity,
suggesting a predominance of cells exhibiting low proliferative
activity. The aggregate positive expression rate was calculated
as 12.21%, indicative of a low level of proliferative activity
within the hyperplastic lymphoid tissue of the trachea.

Based upon the immunohistochemical analysis, the
subsequent conclusions were formulated:

1. The total cellular population within the analyzed
specimen was 1,547.

2. Among these, 189 cells demonstrated positive Ki-67
expression, indicative of their involvement in cellular
proliferation.

3. The number of cells exhibiting negative staining
was 1,358, confirming the predominance of cells with low
proliferative rates within this anatomical region.

4. The positive Ki-67 expression rate was quantified
as 12.21%, suggesting a low level of proliferative activity
within the hyperplastic lymphoid tissue of the trachea.

These findings indicate the presence of lymphoid
tissue hyperplasia; however, the overall level of cellular
proliferation remains comparatively low. This observation
suggests that within this experimental model of RA,
notwithstanding the activation of lymphoid tissue, the
proliferative process fails to attain elevated levels. These
results may possess significant implications for further
elucidating the pathogenesis of rheumatoid arthritis and the
functional role of lymphoid structures within this process.

Results for the Main Bronchus (Experimental Group)

Within the analyzed specimen of the main bronchus,
a total of 832 cells were identified. Among these, 83 cells
exhibited positive Ki-67 expression, whereas 749 cells
were negative. The positive expression rate was calculated
as 9.97%, indicative of a low level of proliferative activity
within this anatomical region.

These findings suggest that although activation of
lymphoid tissue occurs within the respiratory tract in
rheumatoid arthritis, the magnitude of cellular proliferation
remains relatively subdued, which may reflect differential
inflammatory responses contingent upon tissue localization.
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Total number of cells detected 832
Number of positive cells 83
Number of negative cells 749
Positive expression 9.97%
Total area 937,513 px?

Figure 1. Section of hyperplastic lymphoid tissue in the trachea of an outbred white rat from the
experimental group. Immunohistochemical staining for Ki-67 marker expression.

Total number of cells detected 832
Number of positive cells 83
Number of negative cells 749
Positive expression 9.97%
Total area 937,513 px?

Figure 2. Section of Main Bronchus Tissue in an Outbred White Rat from the Experimental Group.
Immunohistochemical staining for Ki-67

Immunohistochemical Staining for Ki-67 Marker
Expression

Based upon the immunohistochemical analysis of the
hyperplastic lymphoid tissue in the trachea of an outbred
white rat from the experimental group, the subsequent
results were obtained:

* The total number of cells within the analyzed
specimen was 832.

* Among these, 83 cells exhibited positive Ki-67
expression, indicative of their involvement in cellular
proliferation processes.

* The number of cells exhibiting negative staining
was 749, confirming the predominance of cells with low
proliferation levels within this region.

* The positive Ki-67 expression rate was quantified as
9.97%, indicative of a low level of proliferative activity
within the hyperplastic lymphoid tissue of the trachea.

* The total area of the analyzed specimen was 937,513 px>.

These findings indicate the presence of lymphoid
tissue hyperplasia; however, the overall level of cellular
proliferation remains relatively low. A positive Ki-67
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expression rate of 9.97% suggests that although lymphoid
structures are activated, the cellular proliferation process
fails to attain significant levels. These results may be
of critical importance for further investigation into the
pathogenesis of rheumatoid arthritis and the functional role
of lymphoid structures within this process.

Conclusions

The investigation of Ki-67 proliferation marker
expression within the tracheal and main bronchial walls of
rats in the experimental group revealed disparities in cellular
proliferation levels contingent upon anatomical localization.

* Within the trachea (Figure 1): The Ki-67 expression
level was quantified as 12.21%, corresponding to a low
proliferation rate.

* Within the main bronchus (Figure 2): The Ki-67
expression level was quantified as 9.97%, also indicative
of a low proliferation rate.

The results suggest that:

* Within the trachea, heterogeneous cellular
proliferation is present. Certain areas exhibit a low
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proliferation rate, which may indicate moderate
cellular division activity within this region. Other areas
demonstrate a moderate proliferation rate, potentially
attributable to an inflammatory process or tissue
regeneration.

» Within the main bronchus, the cellular proliferation
level is inferior to that observed in certain tracheal regions,

which may indicate less pronounced cellular division
activity within this anatomical area.

* The heterogeneity of Ki-67 proliferation expression
within the trachea and main bronchi of rats subjected to
experimental rheumatoid arthritis may be associated with
disparities in blood supply levels across different regions
of the trachea and main bronchi.
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JOCJIII)KEHHS EKCHOPECII IMYHOTICTOXIMIYHOT'O MAPKEPA KI-67 Y TPAXEQ TA TOJTOBHHUX
BPOHXAX IIYPIB: EKCIIEPUMEHTAJbHUMN IIIXI]T

0. O. Xapioosa, ®. b. Meiinice

Byxapcbkuii fepkaBHui Meam4Huii iHcTUTYT iMeHi AOy Aui i6H Cino
(m. Byxapa, ¥Y36ekucran)

Pesrome.

PeBMaroiHuUiA apTPUT € XPOHIYHUM CHCTEMHHM 3aIlalbHUM 3aXBOPIOBAHHSM CIIOTYYHOI TKAHHHH, 110 XapaKTePU3Y€EThCS IIPOrpecy-
I0YHM YPaKCHHSM, SIKE B IIEpIIY Yepry Bpaxae nepudepryHi (CHHOBIaIbHI) CyII00H Yepe3 CUMETPUYHHU, IPOrPECyrOUHid, epO3UBHO-
JeCTPYKTHBHHIL OIIapTPHUT, IPUUIOMY B ISIKHX BHIIAKAX CIIOCTEPIraloThCs XapaKTepHi 103acyrio00Bi IPOSIBH.

Meta gocaix:kenns. Lle gociimKkeHHS MajIo Ha METi OLIHUTH MOP()OJIOTiuHI 3MiHU B TIM(OITHUX CTPYKTypax Tpaxei Ta OpOHXiB
y Ginux 11ypiB, MiAJaHUX EKCIEPUMEHTAIBHIN MOZIEIi PeBMATOITHOTO apTPUTY 3 BUKOPUCTAHHSM ITOBHOTO aJ1 toBaHTa ®peiiHaa, 3 0co-
OJMBHM aKIIEHTOM Ha aHali3i ekcnpecii Mapkepa nporideparnii Ki-67.

Marepianu Ta Mmetonu. ExcriepumenTanbpHa Koropra ckiaganacs 3 30 HeniHiHUX OLTHX IypiB BIKOM HOTHPH Micsli (000X cTaTeit)
13 cepenHBOIO Macoro Tia 170,5 £+ 9,1 . Yei mabopaTopHi TBapHUHH ITOXOAWIIN 3 OMHOTO BiBapilo Ta yTPUMYBAJIHCS B CTAHAAPTHHX YMOBaX
13 BizHOCHOIO BosoricTio (50-60%), TemMmepaTypoio HaBKOIUIIHEOTO cepenoBumia (19-22 °C) Ta 12-roqHHIM IUKIJIOM CBITI0/TeMpsIBa.

IMpuHuunu 6ioeTuxw, 3aTBepkeHi HaykoBoro panoro ByxapchKoro epsKaBHOTO MEIMYHOTO IHCTHTYTY, 30€piraloThCs Ta J0TpH-
MYFOTBCSI y TTOBHIH BiIIOBIIHOCTI.

Mertozu, siKi BUKOPUCTOBYBAJIUCS JJIsl CTATUCTUYHOI OOpOOKH JaHuX, OyiH t-TeCT, ¥2-TecT Ta KopeJsiitauil aHami3. JlocmimKkeHHs
OyJI0 IPOBE/ICHE BIIIOBIHO JI0 IUIaHy AOCHIIIKEHb ByXapchKoro iepyKaBHOTO MEAMYHOTO IHCTUTYTY Y paMKax TeMH «PaHHE BUSIBIICH-
Hsl Ta IilarHOCTHKA MATOJIOT1YHUX YHHHUKIB, IO BIUIMBAIOTH HA 30pOB’sl HaceleHHS byxapcekoro periony y moct-COVID-19 nepiox,
a TaKOX pOo3po0OKa HOBHX METOIIB JIiIKyBaHHs Ta rpodinaktuku (2022-2026)y.

PesyabraTu Ta 06roBopeHHs. [1o3uTHBHO 3a0apBicHI KIITHHH B 3a3HAYCHHUX AUISHKaX Oy KUTBKICHO OILIHEH] K BiJICOTKOBI
CITIBBIIHOIICHHS BiTHOCHO 3arajbHOi KUTBKOCTI KIIITHH Ha MiKpOCKOIiuHOMY Toui. PiBHI ekcnipecii Oynmu kiracudikoBaHi HACTYITHUM YH-
HOM: HU3bKa excrpecist (<20%), momipHa excrpecis (20-60%) Ta Bucoka excrpecis (>60%). AHauni3 3pa3kiB Tpaxel BUABHUB 1547 KIIiTHH,
cepen akux 189 KIIITHH MPOJEMOHCTPYBaIH MO3UTUBHY €KCIIpecito Mapkepa nporidepanii Ki-67, mo Bkasye Ha nponidepaTuBHy ak-
TUBHICTB. Pemta 1358 kimiTuH moka3anu HeratuBHICTH Ki-67, 10 CBIAYUTE PO NEPEBaXKHY KIITHHHY CIIOKIIHICTD. 3arajibHUI piBEHBb
Mo3UTHBHOI ekcripecii 12,21% Bka3ye Ha HU3bKY IPOITiepaTUBHY aKTHBHICTH y TiNEPIIACTHIHIH TiMOINHIH TKaHUHI Tpaxei.

BucnoBku. ['ereporenHi matepau excrpecii npomidepanii Ki-67 y TpaxeoOpoHXialbHIX TKaHHHAX MIYPIiB 3 EKCIIEPUMEHTAIBHIM
PEBMATOITHIM apTPUTOM MOXKYTh BiIOOpaXkaTH perioHalbHi Bapiamii cymiHHOT mep@y3ii B pisHIX CETMEHTaX Tpaxei Ta TOJIOBHUX OPOHXIB.

KuarouoBi cjioBa: excrpecis; mapkep nponidepanii; Ki-67; Tpaxes; ronosni 6pouxu; 6i1i ayTépeani mypy; KIiTHHHA TPOJTi-
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METHOD OF PERSONALIZED
LAPAROSCOPIC MINIGASTRIC BYPASS
USING 3D MODELING AND MECHANICAL
CALIBRATION IN PATIENTS WITH SEVERE
METABOLIC SYNDROME
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Summary.

According to the definition of the International Diabetes Federation, metabolic syndrome is a cluster of metabolic disorders,
including abdominal obesity, insulin resistance, hypertension, and dyslipidemia, which collectively lead to a substantial increase
in cardiovascular risk, progression of diabetes mellitus, and development of non-alcoholic fatty liver disease.

The purpose of the study: 7o develop a personalized laparoscopic mini-bypass surgery approach using 3D modeling and
mechanical calibration in patients with severe metabolic syndrome.

Materials and methods. This stage of the work focused on clinical evaluation and implementation of the proposed method
in patients with severe metabolic syndrome, for whom, according to medical history, instrumental investigations, and assessment
of the somatic background, other bariatric procedures were associated with a high risk of unsatisfactory outcomes or severe
malabsorption-related complications. The intervention was positioned as the method of choice, with clearly defined indications
that excluded the feasibility of alternative surgical tactics.

The principles of bioethics, approved by the Scientific Council of Bukhara State Medical Institute, are preserved and upheld
in full compliance.

Statistical analyses were performed using SPSS 26.0. Data are presented as arithmetic mean (M) £ standard deviation (SD)
or standard error of the mean (m). Differences were evaluated using Student’s t-test and the Mann—Whitney U-test. A p-value <
0.05 was considered statistically significant.

The study was conducted in accordance with the research plan of the Bukhara State Medical Institute within the framework
of the topic «Early detection and diagnosis of pathological factors affecting the health of the population of the Bukhara region
in the post-COVID-19 period, as well as the development of new methods of treatment and prevention (2022-2026)».

The results and their discussion. The early postoperative course in all patients was uneventful. The mean length of hospital
stay was 6.1 = 1.4 days, with recovery of intestinal motility observed in most cases within the first 24-36 hours. By postoperative
day 2, patients began clear liquid intake, progressing to fractional enteral nutrition with protein supplementation by days 4-5.
No clinically significant complications related to the surgical technique were recorded, including gastroenteroanastomotic
leakage, intra-abdominal bleeding, abscess formation, or visceral perforation.

Conclusion. Modified bariatric procedures, personalized to the patient's clinical and anatomical profile, demonstrated
marked advantages over standard approaches. Twelve months postoperatively, complete remission of type 2 diabetes mellitus
was achieved in 100% of patients in the main group, with percentage excess weight loss (% EWL > 50%,) in 98.3%. No cases
of hypoproteinemia occurred, and physiological vitamin levels were maintained. Quality-of-life scores were 26% higher on the
GIQLI scale compared with the control group, while BAROS-3 assessment indicated improvements in physical, social, psycho-
emotional, and occupational domains. These findings support the clinical validity of personalized surgical strategies as the

preferred approach for managing patients with metabolic syndrome.
Keywords: Laparoscopic mini-bypass Surgery, Metabolic Syndrome; 3D Modeling.

Introduction

According to the definition of the International
Diabetes Federation, metabolic syndrome (MY) is
a cluster of metabolic disorders, including abdominal
obesity, insulin resistance, hypertension, and dyslipidemia,
which collectively lead to a substantial increase in
cardiovascular risk, progression of diabetes mellitus
(DM), and development of non-alcoholic fatty liver disease
(NAFLD) [1-3].

Large-scale epidemiological studies indicate that the
prevalence of MS in the adult population ranges from 25%
to 35%, exceeding 50% among patients with type 2 diabetes,
hypertension, and obesity [4-5]. In Central Asian countries,
the prevalence of MS continues to rise, particularly among
women and working-age urban populations [6-7].

In recent years, bariatric surgery has been regarded
not only as a method for reducing body weight but
also as a metabolic intervention capable of interrupting

the cascade of pathophysiological disturbances in MS.
Nevertheless, evidence on the long-term efficacy of
conventional procedures in this patient category remains
inconsistent [8-10].

Despite the technical standardization of such operations
as laparoscopic longitudinal gastric resection (LLGR)
and laparoscopic mini-gastric bypass surgery (LMGBS),
unresolved issues persist concerning the high frequency
of unsatisfactory metabolic and functional outcomes in
specific patient subgroups [11-13].

Patients presenting with a combination of morbid
obesity, refractory diabetes, and severe gastroesophageal
reflux disease (GERD) pose particular clinical challenges.
In these cases, a conflict often arises between indications
for hormonally active bypass surgery and contraindications
to it due to reflux pathology [14-15].

The marked heterogeneity in the clinical profile of patients
with MS necessitates the personalization of surgical strategies
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and rejection of the «one operation fits all» approach. Recent
studies underscore the importance of tailoring the extent of
intervention to the severity of insulin resistance, degree of
hyperglycemia, and cardiovascular status [16].

Modern technological tools, including three-
dimensional modeling of the stomach and anatomical
calibration of the bypass loop, offer opportunities for
precise adaptation of surgical interventions to the patient’s
morphometric parameters [17-18].

However, current clinical guidelines for the surgical
management of MS do not yet incorporate quantitative criteria
based on objective parameters such as glycated hemoglobin
(HbA1c), homeostasis model assessment of insulin resistance
(HOMA-IR), C-peptide level, severity of GERD, and gastric
volume [19]. In this context, there is a need to develop
a scoring system and decision-making algorithm that provide
high prognostic accuracy and clinical reproducibility. The
implementation of advanced bariatric techniques in the
treatment of patients with MS has demonstrated significant
benefits in correcting both body weight and carbohydrate
metabolism. Nonetheless, in a subset of patients with
pronounced morphofunctional changes, severe insulin
resistance, and multiple comorbidities, the efficacy of
standard procedures remains limited. In such clinical
scenarios, techniques are required that not only mechanically
restrict gastric volume or alter food transit but also adjust
key operative parameters to the individual anatomical and
metabolic characteristics of the patient [20-21].

One such approach is the development of a personalized
modification of LMGBS based on preoperative 3D
modeling of the upper gastrointestinal tract, along with
intraoperative mechanical calibration of both the gastric
reservoir and the bypass segment of the intestinal loop.
Unlike standard techniques relying on average anatomical

landmarks (e. g., measuring loop length from the ligament
of Treitz), the proposed method accounts for the individual
length of the lesser curvature of the stomach, body
mass index (BMI), severity of MS components, and the
anticipated need for postoperative nutritional support.
These considerations have determined the primary focus
of the present study.

The purpose of the study: To develop a personalized
laparoscopic mini-gastric bypass surgery (LMGBS)
technique using 3D modeling and mechanical calibration in
patients with severe metabolic syndrome (MS).

Materials and methods

This stage of the work was aimed at clinical evaluation
and implementation of the proposed method in patients
with severe MS, in whom, according to medical
history, instrumental examinations, and assessment
of the somatic background, the use of other bariatric
procedures (in particular, laparoscopic longitudinal
gastric resection [LLGR], Roux-en-Y gastric bypass, or
biliopancreatic diversion [BPD]) was associated with
a high risk of unsatisfactory outcomes or the development
of severe malabsorption-related complications. The
intervention was positioned as the method of choice, with
clearly defined indications that excluded the possibility of
alternative surgical tactics.

Personalized LMGBS was performed in 46 patients
who met the inclusion criteria. All procedures followed
the developed algorithm of preoperative 3D modeling
and intraoperative mechanical standardization of the
anatomical parameters of the intervention. The study cohort
consisted predominantly of middle-aged patients, with
a predominance of women (Table 1).

Table 1.

Clinical and demographic characteristics of patients (n = 46) included in the study

INDICATOR VALUE
Age, years (average % Q) 432+7,8
?eMngleer 18 (39,1%)
o,
— Female 28 (60,9%)
Morbid obesity (BMI = 40 kg/m?) 46 (100%)
Diagnosis of DM2 39 (84,8%)

Duration of T2DM, years (average * o)

6,1+27

Arterial hypertension

36 (78,3%)

Hepatic steatosis (ultrasound or CT)

31 (67,4%)

Dyslipidemia (1LDL, 1TG)

40 (87,0%)

GERD (symptoms and/or Grade |-l esophagitis)

19 (41,3%)

Obstructive sleep apnea syndrome (history)

16 (34,8%)

Insulin therapy prior to surgery

21 (45,7%)

Metformin therapy (= 1,500 mg/day)

38 (82,6%)

Anatomical stomach type (3D modeling)

A—11(23,9%);
B — 23 (50,0%);
C - 12(26,1%)

All patients were diagnosed with morbid obesity
(BMI > 40 kg/m?); the mean BMI was 47.8 &+ 4.6 kg/m?,
reflecting a pronounced nutritional—constitutional
component. T2DM was present in 84.8% of cases, with
amean duration exceeding 6 years. The mean HbA1c level
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was 8.2 £ 1.3%, and the HOMA-IR index was 5.6 £ 1.4,
indicating severe metabolic derangements requiring
surgical correction through bariatric intervention.
Concomitant comorbidities confirming the systemic
nature of the disease included arterial hypertension (78.3%),
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dyslipidemia (87.0%), hepatic steatosis (67.4%), and
obstructive sleep apnea syndrome in one third of the patients.

Signs of GERD were verified in 41.3% of patients,
which further limits the suitability of traditional restrictive
interventions. Nearly half of the patients received insulin
therapy, and 82.6% received high-dose metformin,
confirming the refractory nature of metabolic syndrome
(MS) to pharmacological treatment.

The proposed approach to the technical planning
of surgery replaced the traditional uniform selection of
anatomical parameters (length of the biliopancreatic loop,
gastric reservoir volume) with an algorithm enabling
personalized bariatric surgery planning. This algorithm
involved preoperative examination of the stomach and
intestines through three-dimensional reconstruction,
followed by intraoperative mechanical calibration.

Based on the three-dimensional model of the stomach,
each patient was assigned to one of three anatomical types
(A, B, or C) according to the following criteria: type A —
small curvature length <24 cm, stomach volume <300 ml;
type B —small curvature length 24-28 cm, stomach volume
300-450 ml; type C — small curvature length >28 cm,
stomach volume >450 ml.

According to this reconstruction, patients were
distributed as follows: type A — 23.9%, type B — 50.0%,
type C —26.1%. This classification allowed the objective
application of an individualized algorithm for calculating
the reservoir volume and bypass loop length for each
patient within a unified surgical strategy.

During the preoperative evaluation, CT angiography
of the stomach and intestines was performed, followed by
extraction of a 3D anatomical model of these regions. This
enabled calculation of the optimal gastric reservoir length
and estimated intestinal bypass range, complemented by
patient-specific clinical and laboratory data, including
body mass index (BMI), glycemia, HbAlc, lipid profile,
and blood pressure.

At the intraoperative stage, the parameters were refined
by calibrating the reservoir using a standard F36 gastric
tube and measuring the bypass loop length from the Treitz
ligament with a soft catheter or suture material. This
approach ensures reproducibility of the technique without
expensive sensory navigation systems and reduces the
incidence of inadequate weight loss and malabsorption
complications, which is particularly important in severe MS.

A key feature of the developed intervention is the
abandonment of uniform surgical parameters in favor
of a personalized approach based on preoperative 3D
modeling of the stomach and proximal small intestine. The
method was named: «Personalized planning of mini-bypass
surgery using 3D modeling and mechanical calibration
with the F36 probe in patients with metabolic syndrome.»

Visualization was performed using 3D Slicer v.5.4.2
(Surgical Planning Lab, Harvard University, USA),
allowing reconstructions from contrast-enhanced CT
angiography.

Semi-automatic segmentation delineated the contours
of the stomach, duodenum, and jejunum, enabling
measurement of the small curvature length, distance from
the ligament of Treitz to the proposed anastomosis site,
gastric volume profile, and topography of major vessels.

According to these calculations, an 18 cm long reservoir
was created in type A patients with a shortened bypass loop
(150-180 cm) to prevent nutritional deficiency. In type B
patients, the reservoir was 20 cm with a 180-200 cm loop,
and in type C patients, an elongated 22 cm reservoir with
a 220 cm bypass was used. Such differentiated planning
ensured physiologically appropriate passage volume while
controlling malabsorption risk and reflux potential based
on predicted metabolic response.

After completing the planning stage, laparoscopic
surgery was performed in the standard manner. Five
trocars were inserted, with the main imaging port in the
umbilical region. Following endoscopic visual inspection
and mobilization of the anterior wall of the stomach, an
F36 calibration probe was inserted via the oropharynx and
fixed in the central portion of the stomach externally with
a seromuscular suture at the point corresponding to the
beginning of the planned resection. The position of the probe
was monitored visually and by palpation, with attention to
the boundary between the cardiac and fundus sections.

The gastric reservoir was formed along the small
curvature strictly following the axis specified by the 3D
model. The initial intersection point of the gastric wall
was 1.5-2 cm below the Angle of His, depending on the
anatomical variant of the stomach.

Longitudinal resection was performed using a 60 mm
linear stapler, guided by the F36 probe as a mechanical
calibrator. In type A patients, a wider antral area was preserved,
whereas in type C patients, resection was more proximal.

The reservoir retained a tubular configuration with
uniform lumen width along its entire length.

To prevent bleeding, the staple line was reinforced with
seromuscular interrupted sutures at 1.5 cm intervals.

After forming the reservoir, the bypass loop of the small
intestine was measured from the ligament of Treitz using
a soft silicone catheter with 10 cm intervals.

Loop length corresponded to preoperative planning and
ranged from 150 to 220 cm. Upon reaching the required
length, the small intestine was brought to the gastric
reservoir, where a side-to-side gastroenteroanastomosis
was created using either a linear stapler or a manual double-
row suture with external seromuscular reinforcement.

Special attention was paid to anastomotic fixation to
prevent tension or torsion, especially in type C patients
with elongated loops.

The above technique was implemented in all patients
in the main group according to the personalized surgical
algorithm.

The principles of bioethics, approved by the Scientific
Council of Bukhara State Medical Institute, are preserved
and upheld in full compliance.

Statistical analyses were performed using SPSS 26.0. Data
are presented as arithmetic mean (M) + standard deviation
(SD) or standard error of the mean (m). Differences were
evaluated using Student’s t-test and the Mann—Whitney U-test.
A p-value < 0.05 was considered statistically significant.

The study was conducted in accordance with the
research plan of the Bukhara State Medical Institute
within the framework of the topic «Early detection and
diagnosis of pathological factors affecting the health of the
population of the Bukhara region in the post-COVID-19
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period, as well as the development of new methods of
treatment and prevention (2022-2026)».

The results and their discussion

The early postoperative period was satisfactory in all
patients. Mean hospitalization was 6.1 = 1.4 days, with
most patients regaining intestinal motility within 24-36
hours. By postoperative day 2, patients were able to ingest
clear liquids, progressing to fractional enteral nutrition with
protein supplements by days 4-5.

Transient symptoms of nausea and episodic vomiting
in response to food volume or composition occurred in
3 (6.5%) patients during the first 3-4 days and did not
require medical intervention. In some cases, transient
flatulence and increased stool frequency (up to 3-4 times
per day) were observed during the first 5-7 days, which
was considered a functional adaptation to the altered
gastrointestinal passage and was not associated with
dehydration or electrolyte imbalance.

No clinically significant complications related to
the intervention technique were recorded, including
gastroenteroanastomosis failure, intraabdominal bleeding,
abscess formation, or organ perforation.

All patients underwent surgery without the need
to transfer to the ICU or perform repeated surgical
procedures. Abdominal drainage was performed selectively
(in five patients) and did not exceed 48 hours. One patient
experienced a paroxysm of hypertension on the first
postoperative day against the background of severe
concomitant hypertension, which was successfully
managed without sequelae.

Emphasizing the safety of the proposed modification of
LMGBS, no cases of hypoproteinemia, clinically significant
anemia, or nutritional deficiency were observed within the
first 10 days of follow-up. All patients maintained normal
serum levels of albumin, iron, and electrolytes, reflecting
the appropriate selection of the gastric reservoir volume
and small intestine bypass length.

In general, already at the stage of early postoperative
follow-up, the technique demonstrated a high safety
profile, encompassing surgical, metabolic and functional
components of early postoperative outcomes.

Evaluation of the effectiveness of personalized mini-
bypass surgery in 46 patients demonstrated a marked
reduction in body weight, BMI, and glycemic levels
already during the early follow-up (Table 2).

Table 2.
Dynamics of clinical and metabolic parameters in patients (n=46) in the long-term period after modified LMGBS
COMPARATIVE DYNAMICS
INDICATOR BEFORE THE AFTER THE OPERATION

OPERATION 3 months 6 months 12 months
Body weight, kg 1312174 | 1124+143* | 98,7+135" 87,2+128"*
BMI, kg/m? 47,8 +4,6 41,0+4,1" 36,2+39" 32,1+36"
HbA1c, % 82+1,3 6,7+09* 59+0,8* 56+0,7*
HOMA-IR 56+1,4 3,1+09* 24+0,7* 21+05*
Albumin, g/L 42,3+ 3,7 41,7+ 3,4 41,9+ 3.2 42,1+ 35
Iron, pmol/L 12,7+24 12,4 + 2,1 12,8 +2,0 13,0+2,.2
Vitamin B12, pg/mL 415 £ 65 410 £ 59 422 + 62 428 + 60
Vitamin D (25(OH)D), ng/ml 26,4 +5,9 25,8+5,3 26,7 £ 5,1 27455
Frequency of vomiting - 6,5% 2,2% 0%
Frequency of diarrhea - 10,9% 4,3% 2,2%
Hypoproteinemia (<35 g/L) - 2,2% 0% 0%
Remission of T2DM (according to HbA1c <6.0%) - 52,2% 78,3% 89,1%

* The differences are statistically significant compared to the preoperative values, p < 0.01.

Three months postoperatively, the mean body weight
had decreased by 18.8 kg (14.3%), with a reduction in
BMI of 6.8 kg/m?. Concurrently, HbA1c levels declined by
1.5%, accompanied by an approximately 50% decrease in
HOMA-IR. By the 6-month follow-up, weight loss reached
24.8%, progressing to 33.6% at 12 months, while BMI
approached target values (32.1 £ 3.6 kg/m?). At 12 months,
the mean glycated hemoglobin level was 5.6%, with T2DM
remission (defined as HbAlc <6.0%) achieved in 89.1%
of patients.

Nutritional parameters remained within physiological
ranges throughout the follow-up period. Mean albumin,
iron, vitamin B12, and vitamin D levels consistently
remained within reference thresholds, suggesting an
adequate functional length of the bypass loop and
the absence of clinically significant malabsorption.
Hypoproteinemia (serum albumin <35 g/L) was transiently
observed in a single patient at 3-month follow-up, with
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subsequent normalization following dietary modification
and no further occurrences during long-term monitoring.

The incidence of transient functional disorders during the
early postoperative period was low: vomiting occurred in 6.5%
of patients and diarrhea in 10.9% within the first 3 months,
none of which required anastomotic revision or nutritional
intervention. No patients necessitated rehospitalization,
endoscopic procedures, or surgical reintervention related to
the surgery technique during the 12-month follow-up.

These findings indicate that the modified laparoscopic
mini-gastric bypass surgery (LMGBS), based on
a personalized approach, demonstrated high clinical
efficacy and metabolic safety, including in long-term
follow-up. This approach appears optimal for severe
metabolic syndrome (MS) cases with contraindications to
conventional restrictive or bypass procedures.

Thus, in patients with severe metabolic syndrome
and morbid obesity who are contraindicated for standard
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restrictive or bypass procedures, the proposed surgical
technique, incorporating preoperative anatomical 3D
modeling and intraoperative mechanical calibration,
demonstrated high clinical validity and reproducibility. The
preoperative planning algorithm, stratifying anatomical
types A, B, and C, enabled a differentiated determination
of the gastric reservoir and bypass loop length, allowing
individualized intervention without increasing technical
complexity.

The early postoperative period was stable in all patients,
without major surgical or nutritional complications. The
absence of anastomotic failure, significant malabsorption,
hypoproteinemia, or anemia confirms the safety of the
proposed technique in routine clinical practice. Functional
impairments were transient and did not affect hospital stay
or follow-up requirements.

Long-term outcomes following modified LMGBS
(at 3, 6, and 12 months) were characterized by sustained
body weight reduction, normalization of carbohydrate
metabolism, and significant regression of metabolic
syndrome components. Remission of T2DM was achieved
in 89% of patients without compromising nutritional
status, supporting the procedure as an effective and
safe approach in patients with pronounced metabolic
dysfunction and anatomical constraints limiting other
bariatric interventions.

This stage of work enabled the development and clinical
implementation of a surgical technique that incorporates
individual anatomical and metabolic characteristics. The
intervention, based on preoperative anatomical 3D modeling
and technical calibration, ensured reproducible operative
outcomes and predictable clinical effects. The classification
of stomach anatomical types (A, B, C) demonstrated
practical utility in guiding procedural parameters.

The results confirm the effectiveness of personalized
laparoscopic mini-bypass surgery using 3D modeling and
mechanical calibration in patients with severe metabolic

References:

syndrome, reducing complications and enhancing clinical
outcomes.

Conclusions

1. Personalized laparoscopic mini-gastric bypass
surgery, based on preoperative 3D modeling and mechanical
calibration of the reservoir and bypass loop, provided stable
metabolic outcomes and reduced the risk of nutritional
disorders in patients with severe metabolic syndrome. At
12 months postoperatively, T2DM remission was achieved
in 89.1% of patients, HbAlc averaged 5.6 + 0.7%, and
HOMA-IR was 2.1 + 0.5. No cases of hypoproteinemia
were observed, and nutritional indicators (albumin,
vitamins B12 and D) remained within reference ranges,
confirming the safety and effectiveness of a personalized
intervention strategy.

2. In patients with severe metabolic syndrome and
morbid obesity contraindicated for standard restrictive
or bypass procedures, the proposed technique, based on
3D modeling and intraoperative mechanical calibration,
demonstrated high clinical validity and reproducibility.
Preoperative stratification of gastric anatomy (Types A, B,
C) enabled individualized gastric reservoir sizing and bypass
loop length without increasing operative complexity.

3. Modified bariatric procedures adapted to the
patient’s clinical and anatomical profile demonstrated
significant advantages over standard methods. At
12 months postoperatively in the main group, T2DM
remission was achieved in 100% of patients, percentage
excess weight loss (% EWL) >50% in 98.3%, with no
hypoproteinemia and maintenance of physiological
vitamin levels. Quality-of-life measures on the GIQLI
scale increased by 26% compared with the control group,
and BAROS-3 scores showed improvement in physical,
social, psycho-emotional, and occupational domains. These
findings support personalized surgical strategies as the
preferred approach for patients with metabolic syndrome.
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METOJ HEPCOHAJII3OBAHOTI'O TAITAPOCKONIIYHOI'O MIHITACTPUYHOTI'O IIYHTYBAHHS
3 BUKOPUCTAHHAM 3D-MOJAEJIOBAHHSI TA MEXAHIYHOI'O KAJIIBPYBAHHSA Y TAHI€EHTIB
3 TA’KKKUM METABOJIYHUM CUHAPOMOM

1. B. Xamoamoe', M. III. Xakimoé®, b. 3. Xamoamos', A. b. Xamoamoe'

Byxapcbkuii gep:xaBuuii MequuHuii incTutyT iMmeHi A6y Adi ion Cino'
(m. Byxapa, Y36ekucraH)
TamkeHTCHKHUil MeIHYHMIT YHIBepcUTeT?
(M. TamkeHT, Y30eKHCTaH)

Pesiome.

3rizHo 3 Bu3HauYeHHsM MixHapoaHoi Geaeparii giadbeTy, MeTaboIiuHIN CHHAPOM — Lie CYKYIHICTh METabO0NIYHUX TOPYLICHb, IO
BKJIFOYA€ a0JOMiHAIbHE O)KUPIHHS, IHCYIHOPE3UCTEHTHICTD, MIIEPTOHI0 Ta AUCIIMIZIEMII0, SKi B CyKyIHOCTI IPU3BOASATH 10 3HAYHOTO
[T IBULIEHHS CEPLIEBO-CYIUHHOTO PU3HUKY, IPOrPECyBaHHS LyKPOBOTO IiabeTy Ta PO3BUTKY HEAIKOTOIbHOT XKUPOBOI XBOPOOH MEUiHKHL.

Merta gocJtizKeHHsI: PO3POOUTH IHIMBIAya IbHHIA MIIXi/ 10 JaHapoCKOIiuHOI MiHi-UIyHTYI0401 Xipyprii 3 BUkopucTaHusm 3D-mo-
JCITFOBAaHHS Ta MEXaHIuHOI KaniOpyBaHHs y MAI[i€HTIB 3 TSHKKUM METaO0IiYHHM CHHIPOMOM.

Marepiaau Ta metoau. Ha upomy erari poO0oTH OCHOBHA yBara NpHIisuIacs KIIHIYHIN OLIHIN Ta BIPOBaKSHHIO 3aIIPOIIOHOBA-
HOTO METOJY Y MaMLi€HTIB i3 THKKUM MeTaboNiYHIM CHHAPOMOM, JUTSI SIKUX, 3T1HO 3 aHAMHE30M, IHCTPYMEHTAIbHUMHU J0CII[PKSHHSIMU
Ta OLIHKOI0 COMAaTHYHOTO (oHY, iHII OapiaTpu4Hi Hporeaypy Oyiu MOB’si3aHi 3 BUCOKUM PU3UKOM HE3aJO0BUIBHHUX Pe3yabTaTiB abo
TSDKKHX YCKJIaAHCHB, [I0B’SI3aHHX 3 [IOPYLICHHSM BCMOKTYBaHHS. BTpyJaHHs O3HLIOHYBAIOCS SIK METO/] BUOOPY 3 YiTKO BU3HAYCHUMHU
[OKA3aHHMH, [0 BUKJIIOYAIH MOKIIMBICTS 3aCTOCYBAHHSI aJbTCPHATUBHUX XipyPrivHHUX TAKTHK.

[punimnu GioeTnku, 3aTBepKeHi Buenoro pangoro ByxapchKoro 1ep)xaBHOrO MEIMYHOTO IHCTUTYTY, 30epeiKeHi Ta MiATPUMYIOThCS
y HMOBHiH BiAMOBIIHOCTI.

CraructiuyHuil aHaini3 nposoausces 3 Bukopuctanusm SPSS 26.0. laui npeacTasieHi sk cepente apupmerndne (M) £ crannap-
THe BigxuieHnHs (SD) abo crangaprHa moxudka cepeanboro (m). BinMiHHOCTI ouiHIOBaNu 3a 10MOMOroro t-kputepiro CThiofeHTa Ta
U-kputepito Manna-Bithi. 3nadenns p < 0,05 BBaxanocst CTaTHCTHYHO 3HAYYIIHM.

JocnimKeH s IPOBOAUIIOCS BIAMOBIIHO A0 IUIAHy HAYKOBO-AOCIIAHUX pobiT Byxapchkoro nepkaBHOr0 MEAUYHOTO iHCTUTYTY
B paMKax Temu «PaHHe BUSIBICHHSI Ta JiarHOCTHKA ATOJIOTIYHKX (haKTOPiB, 110 BIUIMBAIOTH Ha 3M0POB’st HaceneHHs byxapcbkoi obmacti
B noct COVID-19 nepioz, a Takoxx po3pobka HOBUX METO/IB JIiKyBaHHs Ta npodinakruxu (2022-2026 pp.)».

Pesynbratu Ta ix o6roBopenHs. PaHHii micisonepariifHuil nepioq y BCiX maiieHTiB NpoiiioB 6e3 yckinanHeHb. Cepenns Tpu-
BaJIiCTh nepeOyBaHHs B JTiKapHi craHoBmia 6,1 + 1,4 s, Ipyu 1IbOMY BiZHOBJICHHS MOTOPHKHU KUILEYHUKA CIIOCTEPIranocs B OLIbIIOCTI
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BUIAJKIB IPOTATOM nepimux 24-36 rogun. Ha 2-i micisionepamiiHuil 1eHb MalieHTH MOYaN IPUAMAaTH Ipo30pi pinuHN, a Ha 4-5-i
JIeHb Tepelnum Ha (pakiiiiHe eHTeparbHe XapayBaHHS 3 IoAaBaHHAM OlUTKOBUX no6aBok. He Oyio 3adikcoBaHO >KOTHHX KIITHITHO
3HAYYIIUX YCKJIAQJHEHb, IT0B’I3aHMX 3 XIPYPridHOIO TEXHIKOIO, BKJIIOUAIOUN TaKi K racTPOEHTEPOAHACTOMOTHYHA HETEPMETHIHICTS,
BHYTpIIIHbOUEPEBHA KPOBOTEUA, YTBOPEHHS abcuecy abo mepdoparis BHyTPIIIHIX OpraHiB.

BucnoBok. Moandixosani OapiaTpudHi IpoIeaypH, iHANBIXyaTi30BaHi BiAMOBIIHO /10 KIIHIYHOTO Ta aHATOMIYHOTO MPOodiIIo ma-
Ii€HTA, TPOAEMOHCTPYBaJIH 3HAYHI IIepeBary HaJl CTaHJapTHAMH Higxonamu. Uepes 12 MicAIIiB micis onepariii ToBHa peMicist IfyKpoBOro
niabety 2 tumy Oyna gocsrayrta 'y 100% mnarieHTiB OCHOBHOI IpyIH, IPH I[bOMY BiJICOTOK Ha utHIIKOoBOi BTpath Bard (Y% HBB > 50%)
y 98,3%. He Gyrno 3adikcoBaHo BHNAKIB rimonporeinemii, a Gi3ionoriqHuii piBeHs BiTaMiHIiB OyB 30epeskeHui. OMIHKN SKOCTI XKUTTS
3a mkanoo GIQLI Oynmu Ha 26% BUIMME HOPIBHSHO 3 KOHTPOJBHOIO TPYIIOL0, a orinka BAROS-3 Bkazana Ha mominmenHs y ¢izndg-
Hilf, comianbHil, ICHX0EeMOMLIHHIN Ta mpodeciiiHiil cdepax. Lli pe3ynbraTn miaTBepHKYIOTh KIIHIYHY B JHICTD 1HIUBITyaTi30BaHIX

XIpypridHUX CcTpaTeriii Ik Kpamoro ImiX0o1y 0 JIIKyBaHHS Mali€HTIiB 3 METaOO0IIIHIM CHHIPOMOM.
Kuro4oBi cj10Ba: nanapockoniyna MiHi-uryHTOBa Xipyprisi; MeTaGoniunuii cunpom; 3D-MoAeTOBaHHS.
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AQUIFOLIUM (PURSH) NUTT. LEAVES
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N. I. Dzhurenko®, S. M. Marchyshyn®
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(Kyiv, Ukraine)

Summary.

Mahonia aquifolium (Pursh) Nutt., the most common species within the genus Mahonia, is native to western North
America. . Biologically active compounds derived from Mahonia aquifolium (Pursh) Nutt. exhibit a broad spectrum of
pharmacological activities, including antioxidant, antimicrobial, antibacterial, anticancer, antimutagenic, antimalarial,
antitumor, immunomodulatory, and anti-inflammatory effects. This species is also employed in the treatment of dermatological
conditions, such as psoriasis and atopic dermatitis. In Ukraine, Mahonia aquifolium (Pursh) Nutt. is cultivated primarily as
an ornamental plant. To date, comprehensive pharmacognostic studies of this species have not been conducted in Ukraine.
An analysis of the available scientific literature indicates a lack of systematic data concerning the morphological and anatomical
characteristics of Mahonia aquifolium (Pursh) Nutt. introduced and cultivated under Ukrainian conditions.

The aim of the study: to establish the main macro- and microscopic diagnostic features of the leaves of the introduced
Mahonia aquifolium (Pursh) Nutt. in Ukraine, which will be used to identify and create a draft quality control methods (QCM)
for new medicinal plant raw materials.

Materials and methods of the study. The research utilized leaves of Mahonia aquifolium (Pursh) Nutt., collected in 2024 from
the experimental plots of the Laboratory of Medical Botany at the M. M. Hryshko National Botanical Garden of the National
Academy of Sciences of Ukraine (Kyiv).

The morphological analysis of the raw material of Mahonia aquifolium (Pursh) Nutt. was conducted using a magnifying lens
and a binocular microscope. The investigation of anatomical characteristics was performed in compliance with the monograph
«2.8.23. Microscopic study of medicinal plant raw materials» of the State Pharmacopoeia of Ukraine. The study employed both
air-dried raw materials and freshly collected plant specimens fixed in an ethanol-glycerol-water mixture (1:1:1). Temporary
slides were prepared from the lower and upper epidermis of the leaf blade. Microscopic examination was carried out using
a Delta Optical Genetic Pro light microscope, and images were captured and fixed with a Delta Optical DLT-Cam Pro camera.

Results. The investigation of Mahonia aquifolium (Pursh) Nutt. cultivated in Ukraine identified key diagnostic morphological
features, including leaf coloration, lamina shape, and margin morphology. These characteristics are proposed for use in the
primary identification and standardization of this raw material. Microscopic analysis revealed distinct anatomical features of the
leaves. The adaxial epidermis consists of cells with weakly convoluted anticlinal walls, while the abaxial epidermis is composed
of cells with distinctly convoluted anticlinal walls. Stomata are of the anomocytic type.

Conclusions. 1. The principal morphological features for the identification of Mahonia aquifolium (Pursh) Nutt. grown
in Ukraine are are the specific coloration and the shape of the leaf lamina. These features are suitable for the primary
pharmacognostic evaluation and subsequent standardization of the raw material. 2. Characteristic microscopic diagnostic
features of the leaves include adaxial epidermal cells with slightly wavy anticlinal walls, abaxial epidermal cells with distinctly
wavy anticlinal walls, and the presence of anomocytic-type stomata. 3. The obtained data on the morphological and anatomical
diagnostic features will be applied for the authentication of plants within the genus Mahonia and will form the basis for
developing a draft quality control method (QCM) for this new medicinal plant raw material.

Keywords: Morphological features; Anatomical features; Leaves; Mahonia aquifolium (Pursh) Nutt.

Introduction and are extensively utilized in global traditional medicine.

The genus Mahonia (Mahonia Nutt.) comprises,
according to various sources, between 60 to 70 species of
evergreen shrubs or small trees, valued for their ornamental
appeal, medicinal properties, and use as sources of
natural dyes [1]. Species of this genus are predominantly
distributed across East and Southeast Asia, western North
America, Central America, and western South America,
with 31 species reported in China [2, 3].

Plants of the genus Mahonia are recognized for their
antibacterial, antifungal, and anti-inflammatory properties

128

They are employed in the treatment of conditions such as
tuberculosis, dysentery, jaundice, internal and external
hemorrhage, pharyngolaryngitis, eczema, and various
dermatological disorders [4-6].

The most prevalent species within the genus is Mahonia
aquifolium (Pursh) Nutt., indigenous to western North America.
The specific epithet aguifolium is derived from the Latin acus
(needle) and folium (leaf), referring to the leaf morphology.

Mahonia aquifolium (Pursh) Nutt. is an evergreen shrub
1-1.5 m in height. Its leaves are evergreen, compound,
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pinnate, consisting of 5-9 glossy, lanceolate-ovate leaflets
with serrate margins. The yellow flowers are are fragrant,
arranged in terminal, multi-branched racemes. The fruit
is a dark blue, oblong-elliptical berry with a bluish wax
coating, containing 2-8 oval-ribbed or oblong seeds; the
berries are edible, with a sweet-sour taste. The species

possesses a a robust, branched root system. Mahonia
aquifolium (Pursh) Nutt. flowers from April to May and
fruits from August to September [4] (Fig. 1).

This species demonstrates resilience to adverse
environmental conditions, thriving in shaded and partially
shaded locations on calcareous soils.

Fig. 1. Mahonia aquifolium (Pursh) Nutt. in the experimental plots of the Laboratory
of M. M. Hryshko National Botanical Garden of NAS of Ukraine (Kyiv) (winter period 2025).

Scientific literature from numerous international
authors indicates that Mahonia aquifolium (Pursh) Nutt.
contains a wide spectrum of biologically active compounds
and is a known source of isoquinoline alkaloids, including
berberine, palmatine, and jatrorrhizine [2, 7].

Furthermore, Mahonia aquifolium (Pursh) Nutt.
is a rich source of phenolic compounds, flavonoids,
and anthocyanins, which contribute to its pronounced
antioxidant activity. Studies by Lastovychenko Ye. et
al. [8, 9] have investigated the profile of amino acids and
fatty acids in the leaves, fruits, inflorescences, and roots
of Mahonia aquifolium (Pursh) Nutt.

In vitro and in vivo studies have demonstrated that the
biologically active compounds of Mahonia aquifolium
(Pursh) Nutt. exhibit a broad spectrum of pharmacological
activities, including antioxidant, antimicrobial and
antibacterial, anticancer, antimutagenic, antimalarial,
antitumor, immunomodulatory and anti-inflammatory
effects [2, 10-13]. Mahonia aquifolium (Pursh) Nutt. is also
employed in the treatment of dermatological conditions,
such as psoriasis [17] and atopic dermatitis [14, 15].
Different plant organs of Mahonia aquifolium (Pursh) Nutt.
possess distinct biological activities [16].

In North America and Europe, the fruits of the Mahonia
are utilized for culinary purposes and as a source of natural
dyes [2].

In Ukraine, Mahonia aquifolium (Pursh) Nutt. is cultivated
as an ornamental plant and is widely used in landscape design.

However, this species has not been subjected to
comprehensive pharmacognostic study in Ukraine and is
not official in the national pharmacopeia.

An analysis of the available scientific literature indicates
a scarcity of systematic data on the morphological and
anatomical characteristics of Mahonia aquifolium (Pursh)
Nutt. introduced and cultivated under Ukrainian conditions.

Given the growing demand for natural remedies in
medicine, pharmacy, and cosmetology, pharmacognostic
research of Mahonia aquifolium (Pursh) Nutt., encompassing
detailed morphological and anatomical analysis, is currently
highly relevant.

A critical stage in the investigation of a new medicinal
plant is the development of a quality control method
(QCM) for its raw materials. Morphological and anatomical
studies constitute an integral part of this process, enabling
the unequivocal authentication of the plant species and
verification of its conformity to the stated scientific
name. Particular emphasis must be placed on identifying
and documenting the principal macro- and microscopic
diagnostic features of the raw material.

The aim of the study is to establish the principal
macro- and microscopic diagnostic features of the leaves of
Mahonia aquifolium (Pursh) Nutt. introduced in Ukraine.
These features are intended for use in the identification
of this raw material and will form the basis for drafting
a quality control method (QCM).

Materials and methods of the study. The
authentication of medicinal plant raw materials (MPM)
is a fundamental step in their preparation. This process
involves, among other criteria, the examination of
a complex of macro- and microscopic diagnostic features
to confirm identity, in accordance with the guidelines of
the State Pharmacopoeia of Ukraine.

The plant material for this study consisted of leaves
of Mahonia aquifolium (Pursh) Nutt., harvested in 2024
from the experimental plots of the Laboratory of Medical
Botany at the M. M. Hryshko National Botanical Garden
of the National Academy of Sciences of Ukraine (NAS of
Ukraine), located in Kyiv.
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The morphological analysis of the raw material of
Mahonia aquifolium (Pursh) Nutt. was conducted using
a magnifying lens and a binocular microscope. The
anatomical examination was performed in strict accordance
with the monograph «2.8.23. Microscopic study of
medicinal plant raw materials» of the State Pharmacopoeia
of Ukraine. The study utilized both air-dried raw materials
and freshly collected plant specimens fixed in an ethanol-
glycerol-water (1:1:1) solution. Cross-sections and surface
preparations of the lower and upper epidermis of the raw
leaf blade were analyzed. Temporary slides were examined
using a Delta Optical Genetic Pro light microscope, and
photomicrographs were captured using a Delta Optical
DLT-Cam Pro camera system.

Results. The investigated species, Mahonia aquifolium
(Pursh) Nutt., belongs to the division Magnoliophyta
(Angiospermae),; class Magnoliopsida (Dicotyledones),
subclass Ranunculidae; order Ranunculales; family
Berberidaceae; genus Mahonia Nutt. This species is
currently being actively introduced into natural and
semi-natural, synanthropic phytocenoses This species
is currently undergoing active introduction into natural,
semi-natural, and synanthropic phytocenoses in the region.

An important criterion for assessing the potential of
introduced species for cultivation is their general habitus
and morphometric parameters. The determination of leaf

characteristics is crucial for identifying specimens with
the largest leaves, which contributes significantly to the
ornamental value of the shrub.

Analysis of the quantitative parameters of the leaf
structure of Mahonia aquifolium (Pursh) Nutt. between the
length, width of the leaf and the number of leaflets, and
found that the correlation was insignificant. specifically
the relationships between leaf length, leaf width, and
the number of leaflets, revealed statistically insignificant
correlations.

The most reliable diagnostic feature for distinguishing
leaf blade forms of Mahonia aquifolium (Pursh) Nutt. was
determined to be the degree of serration along the leaf
margin. Based on this criterion, two distinct groups of
plants with differing degrees of leaf edge serration were
identified.

Macroscopic features of the leaves of the Mahonia
aquifolium (Pursh) Nutt. The leaves are leathery,
compound, pinnate, consisting of 5-9 lanceolate-ovate
leaflets. Individual leaflets feature an acute apex, a dark
green and glossy adaxial surface, and a paler, matte abaxial
surface. The leaflets measure 4-8 cm in length and 1.5-2.5
cm in width and are attached via short (0.5-2 cm), reddish
petiolules. The coloration of the foliage undergoes seasonal
variation: young spring leaves exhibit a reddish hue,
summer foliage is a deep green, and autumn/winter leaves
acquire bronze, golden, to fiery red pigmentation (Fig. 2).

Fig. 2. Morphological structure of the leaf blade of Mahonia aquifolium (Pursh) Nutt.: 1, 3 — medium
notch of the leaf edge, 2, 4 — weak notch of the leaf edge
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Anatomical structure of the leaf blade. The leaf blade
is covered by a thick cuticular layer. The leaf of Mahonia
aquifolium (Pursh) Nutt. is hypostomatic, with stomata
sunken within the epidermal layer. The adaxial epidermal
cells are rounded, relatively small, and parenchymatous, with
slightly thickened anticlinal walls. The abaxial epidermal

cells exhibit uniformly sinuous (convoluted) anticlinal walls.
The cells of the abaxial epidermis are generally smaller
than those of the adaxial epidermis. The stomatal complex
is predominantly anomocytic, typically surrounded by four
or more subsidiary cells. Trichomes are absent on both the
adaxial and abaxial epidermal surfaces (Fig. 3).

/

Fig. 3. Anatomical features of the leaf of Mahonia aquifolium (Pursh) Nutt.:
1 — cells of the upper epidermis, 2 — cells of the lower epidermis, 3 — stomata of the anomocytic type.

Conclusions

l. The principal morphological diagnostic
characteristics of Mahonia aquifolium (Pursh) Nutt.
cultivated in Ukraine are the distinctive coloration and
shape of the leaf lamina. These features are applicable for
the primary identification and subsequent standardization
of this raw material.

2. Microscopic analysis identified key diagnostic
features of the leaves: adaxial epidermal cells with slightly
wavy (weakly convoluted) anticlinal walls, abaxial
epidermal cells with distinctly sinuous (convoluted)
anticlinal walls, and the presence of anomocytic-type
stomata confined to the abaxial epidermis.

3. The obtained morphological and anatomical data
will be utilized for the authentication of plants within the
genus Mahonia and will form the foundational basis for
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developing a draft quality control method (QCM) for this
medicinal plant raw material.

Prospects for further research

The findings from this study on the morphological and
anatomical structure of Mahonia aquifolium (Pursh) Nutt.
leaves will be directly applied in the development of a draft
quality control method (QCM) for the new medicinal plant
raw material «Mahonia aquifolium (Pursh) Nutt. Leaves».

This research also underscores the necessity for further
comprehensive pharmacognostic and pharmacological
investigations of Mahonia aquifolium (Pursh) Nutt.
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MOP®OJIOTO-AHATOMIUHI TOCAI)KEHHSA MATOHII ITATYBOJIUCTOI
(MAHONIA AQUIFOLIUM (PURSH) NUTT.) JUCTKIB

€. A. Tacmosuuenxo', O. I. 3axapuyx', M. B. Menvnux?, O. JI. lemuoax’, H. I. [rcypenxo*, C. M. Mapuuwiun®

ByKOBHHCHKHIi Tep:KABHUI MeIMYHMIi yHiBepcuTeT!
(m. YepHiBui, Ykpaina),
IBano-®paHkKiBchbKUii HANIOHAILHUI MeIMYHUIA YHiBepcUTeT’
(M. IBaHo-®panKiBChK, YKpaiHa),
TepHonijibchbKuii HanioHAILHUI Mexnunuii yniBepcuret imeni 1. 5SI. Top6adyeBcbkoro’
(m. TepHomnisib, Ykpaina),
Hauionaabuuii 6oraniunuii can imeni M. M. T'pumika HAH Ykpainn*
(m. KuiB, Ykpaina)

Pesiome.

Haiinomupenimum BugoM poxy Marosist € Marosis nagyoonucra (Mahonia aquifolium (Pursh) Nutt.), sika moxoauTh i3 3axigHol
yactuau [1iBHIYHOT AMepHKH. BiooridHo aKTHBHI CIIOMYKH MaroHii maay0onnucTol IposIBISIOTh IUPOKUI CHEKTp (hapMaKoIOTi4HIX
edeKTiB, BKIIFOYAI0YH aHTHOKCHAAHTHY, aHTUMIKPOOHY Ta aHTHOAKTepiabHy, IPOTUPAKOBY, aHTUMYTAareHHY, IPOTUMAIIPIHHY aKTHB-
HICTb, IPOTHUITYXJIMHHY, IMyHOMOYJIIOI0YY Ta [IPOTU3anaibHy Ai0. MaroHito nagy0oaicTy TakoX BUKOPUCTOBYIOTH IIPH JiKyBaHHI
LIKIPHUX 3aXBOPIOBaHb, TAKUX fK Icopia3 i aronivHuil gepMatuT. B YkpaiHi Marouiro magy0oaucTy BUPOILYIOTh SIK JCKOPATUBHY
pociuny. ©apMaKOrHOCTHYHI AOCIIIKESHHs MaroHii naay6onucTol B YKpaiHi He MPOBOAWINCH. AHANI3 JaHUX IOCTYIIHUX JDKEpel
HayKOBOI JIITepaTypyu CBIAYUTH PO BiZICYTHICTh CHCTEMAaTH30BaHUX BiJJOMOCTE# po Mop¢ooro-aHaToMiuHy Oy0BY MaroHii maay6o-
JIUCTOT — BUZLY IHTPOAYKOBaHOTO B YKpaiHi.

Mera focJizkenHsi. BctaHOBICGHHS OCHOBHUX MaKpO- i MIKPOCKOMIYHHUX AiarHOCTUYHMX O3HAK JINCTKIB iIHTPOAYKOBaHOI B YKpaiHi
MaroHii naay0onucroi, siki OynyTh BUKOPHCTAHHI 1u1sl iqeHTHiKaLii i CTBOPEHHSI IPOEKTY METOAIB KOHTpOIIIo sikocTi (MKST) Ha HOBY
JKapChKy POCIMHHY CUPOBHUHY.

Marepiasnu i MeToau xocaimkenHs. Marepianom Ajst [OCHIiAKeHb Oy/y JIMCTKU MaroHii naxy6oarcTol, 3aroToBJeHI Ha I0CIITHIX
JinstHKax Jaboparopii MequdHoi 6otaniku HanioHansHoro 6otaniunoro caay imerni M. M. I'putika HAH VYkpainu (M. Kuis) y 2024 poui.

Mopdosnoriuny Oy1oBy CHPOBHHH MaroHii na/ty0oIuCcTol BUBYAIIM BUKOPHCTOBYFOUH JTyITy Ta OIHOKY/ISIpHHIT MiKpOCKOIL. BuBdeHHs ana-
TOMIYHHX O3HaK 3[1HCHIOBAJIN BiAIlIOBiqHO 10 BUMOT MoHorpadii lepkasroi ®apmaxornei Ykpainu «2.8.23. MikpoCKoIiyHe T0CIiHKeHHS
JiKapChKOT POCIMHHOT CUPOBHHIY. BUKOPHCTOBYBaIM HOBITPSIHO-CYXY CHPOBHHY Ta CBLKO3i0paHy i pikcoBaHy B €TaHOIBHO-IIIIIEPHHOBIN
cymiri (1:1:1) pocnuHHy CHPOBHHY (HIIKHIO 1 BEPXHIO €MiZIepMy JIMCTKOBOI macTHHKK). [Ipy BUBYCHHI THMYACOBUX MPEIapariB BUKOPH-
croByBasu ontruHui npuiaza Delta Optical Genetic Pro Ta dikcysainu 3a gonomororo kamepu Delta Optical DLT-Cam Pro.
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Pe3yabTaTn Ta ix 00roBopeHHsi. Y pe3ynbTari NIPOBEACHHUX JOCIHIIKEHb BCTAHOBIICHO, 10 BIIMIHHUMH MOP(OIOTIYHIMH O3HA-
Kamu Juist Mahonia aquifolium (Pursh) Nutt., siki 3pocTaroTs Ha TepuTOpii YKpaiH, € 3a0apBIeHHS JIHUCTKIB, (hopMa Ta Kpaif JINCTKOBOT
rracTrHKY. Li 03HakM MOXKHA BHKOPHCTOBYBATH IS iieHTH(IKanii CHPOBUHH Ta B MOAANBIIOMY Ui ii cTaHmapru3anii. Metomom
MIKPOCKOIIIYHOTO aHaJli3y BCTAaHOBJICHO AIarHOCTUYHI O3HAKM JIUCTKIB Mahonia aquifolium (Pursh) Nutt.: cmaG03BHBHCTI KIIITHHA
BEPXHBOTO 1 3BUBUCTOCTIHHI KIIITHHHU HIDKHBOTO €ITiJIePMICy, TIPOIXH aHOMOIIUTHOTO THITY.

BucnoBku: 1. BcranosineHo, mo MopgooriyanMu o3HakaMu 11t Mahonia aquifolium (Pursh) Nutt., ski 3pocTaroTs Ha TepUTOPii
Vkpainn, € 3a0apBiieHHS Ta (opMa JIHMCTKOBOT INIACTHHKY pociuHH. Li 03HaKM MOXKHA BUKOPHCTOBYBATH JUTSl iJeHTH(IKALIT CHPOBHHU
Ta B IToAaJIbIIoMy I ii cTanmapTusarii. 2. MeTogoM MiKpOCKOIIIYHOTO aHali3y BCTAHOBJIEHO XapaKTepHi iarHOCTUYHI 03HAKH JINCTKIB
Mahonia aquifolium (Pursh) Nutt.: c1aG03BHBHCTI KITITHHU BEPXHBOTO i 3BUBHCTOCTIHHI KIITHHU HIKHBOTO €IIiJIEPMICY, ITPOJIUXH aHO-
MorTHOro TUIry. 3. OTpnMaHi gaHi OyIyTh BUKOPHUCTaHI IpH ineHTHdikamii pocin poxy MaroHis Ta Ipu po3poOIi IPOEKTy METOIIB

xoHTpoio sxkocTi (MKSI) Ha HOBY HiKapChKy POCIMHHY CHPOBUHY.

Ku1ro4oBi cj10Ba: mopdonoriuni 03Haku; aHaTOMiuHi 03HAKK; TUCTKK; MaroHis nagy6omucta (Mahonia aquifolium (Pursh) Nutt.).
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EKCIIEPUMEHTAIJIBHE JOCIIJ’KEHHA
EHEPTETUYHOTI O BITJIUBY
OHOPA30BOI'O OITPOMIHEHHA

I3 CTAHIAPTHUMMU ITAPAMETPAMMU
ITOTY>XKHOCTI TA TPUBAJIOCTI JIASEPA
HA MIKPOILIMPKVIIATOPHE PYCJIO JEPMU

K. B. Ilonkognixosa, B. C. Kononniybkuii,
JI. B. @omina, I0. €. Kopooxo

BiHHHIBKHI HaliOHATBHUI MEIWYHUN YHIBEPCUTET
im. M. L. [Tuporosa
(M. Binnums, Ykpaina)

Pezrome.

Ilepesacu y epexmusrnocmi i 6e3neunocmi 1azepHoi mepanii 003601410Mb NOYUHANU NIKYEAHHS 8JiCe HA CAMUX PAHHIX emanax
3AXB0PIOBAHHS Y NAYIEHMIE PI3HO20 GIKY i, 8 Momy YuUCi y nediampuyHiti npakmuyi, 6nauealo4y He MiibKu 0e3n0cepeoHbo Ha
namonoeiune gocHUUye, a Ui 01l NONEPEONCEHHSI MOHCIUBUX YCKILAOHEHb, WO NIOMBEPONCYE AKMYATIbHICIb OAHOI NPOOIeMamuKuy.
Tpumamanni 1azepHomy OnpoMiHeHHIO nepedazu y JKY8aHHI CYOUHHUX YIMBOPEHb WKIpU NOMpe6yiomb nOOATbUUX OeMaTbHUX
0ocniddicenb 8i0HOCHO iIX MAKCUMANBLHO ePeKxmueHo20 GUKOPUCTNAHHSA, K MO MUn a1asepy, payioHaibHa 008ICUHA XGUTlD,
NOMYMHCHICIb MA IHWl OIOMeEXHIUHI napamempu ONPOMIHEHHS.

Mema — 6uguenns namono2ivHux 3MiH 8 CYOUHAX MIKPOYUPKYIAMOPHO20 pYCla depMu nicisa 00HOPA308020 CEancy
eHepeemuyHO20 GNIUBY TA3EPHO20 ONPOMIHEHHS 3a CMAHOAPMHUMU RAPAMEMPAMU 1020 HOMYICHOCTI | MPUBATOCMI HA OCHOBI
iXx 36 43Ky i3 IHBOIOMUSHUMU 3SMIHAMU NYPRYDU WKIPU.

Mamepianu ma memoou. Hamu 00cnioxnceni smiku 2icmono2iuioi cmpykmypu ma Xapaxkmep peaxyiil mKaHUH WKIpu nicis
NOCNI008HO20 1A3EPHO20 ONPOMIHeHHs wKipu yepes 30 xeunun (Oinauxa Ne 1), 60 xeunun (Oinauxa Ne 2) ma 90 xeunun (Oinauka
Ne 3). Excnepumenmanbha wacmuna 6y1a 6UKOHAHA Ha MOPCbKkux ceunkax macoro 350,0-400,0 e ma sixom 6-8 mudicris. Bubip
EeKCnepUMEeHMANbHUX MEAPUH OY8 0OYMOBNIEHULl MUM, W0 Y CCABYI8 0aH020 U0y MOP@ONo2iuHa OY008a WKIpU HAOIUX CEHA 00
6Y008uU WKIpU AH0OUHU. JJOCTIOHNCEHHS. BUKOHAHO 8i0N06i0OHO 00 npunyunis I envcincvkol dexnapayii. [lpomoxon 0ocaioxicenHs.
yxeaneno JIokanoHumM emuyHuM KOMimemom 3asnaienux y pobomi ycmarnos. Ha nposedents 00cniodncenb ompumano ingpopmosany
3200y bamvkie dimeil (nomep npomoxony 37 6i0 13.05.2025). Cmamucmuuna oyinka 0anux npo8oouUracs 3a 00NOMOo20i0
npocpamuo2o 3abesneverns, 60yoosarnozo 6 Microsoft Excel na 6asi MS Statistica 10. Cmamms 6UKOHAHA Y MeXHCAX HAYKOBO-
docnionoi pobomu kagedpu oumsauoi xipypeii BinHuybKko20 HAYIOHATLHO20 MeduuHo20 yHisepcumemy im. M. I. [Tupozosa
«Pospobka cyuacnux ma 600CKOHANEHHS ICHYIOUUX MemMOOi8 OiaeHOCMUKY, NIKYBAHHA, NPoQitakmuxu ma peabirimayii
Xipypeiunoi namonoeaii y oimetiy, Homep oepaicasroi peecmpayii Ne 0123U102436, mepmin euxonanus 2023-2027 pp.

Pezynomamu. [Iposedenuii ananiz OUHAMIKU MOPGHOMEMPULUHUX NOKAZHUKIE MIKDOYUDKYVIAPHO20 KOMINOHEHMY (TAHKU) Oepmu
NOKA3a8 NesHy NPIMONIHIUHY 3ANEHCHICIb IX NOPIBHAHO 13 ETUUUHOIO BIOHOCHOL NIOWI CIPOMATbHO20 HAOPSKY, K 00HO20 31
CKNIA008UX KOMNOHEHMI8 Nypnypu WKIpU 8 yCi 6USHAYEH] Yaco8i mepMiHU eKCNepUMeHmanbHo2o 00cioxcents. Ilpu ybomy
6eIUUUHA BIOHOCHOT NIOWT CIPOMATLHO20 HAOPSKY OepMu MAa MEeHOEHYII0 00 C8020 30LTbUEHHS NONPU 3MEHULEHHSL 8I3Y ANTbHUX
nposeie nypnypu nPomsa2oM eKCnepumMenmanvHo2o cnocmepedicenns. 1100ioHuil euoumuii nepebiz po36umKy no8epxXHesux
nposgie nypnypu oepmu nicis 00HOPA306020 1A3EPHO20 T ONPOMIHEHHS 3HAXOOUMbCS Y 360POMHILL 3AeACHOCI (36 'S3KY) 610
BUPAZHOCI MA NOUUPEHOCIT MOPDONO2IUHUX 3MIH Y Oinb 2nubokux wapax wxipu. Tax, yepe3 60 x6unun nicis 1a3epHo2o
ONpOMIHEHHs XapakmepHumu Oynu Oitbus eupasiceri, nopieHaHo i3 30 X6UNUHHUM THMEPBATIOM eKCNEPUMEHNY, NOBHOKPIE 51 ma
nepusackyIApHUL HAOPAK i3 CMA30M epumpoyumie 8 CyOUHax MikpOYUpKyIamopHo2o pycia, Ha mii He3HauHux nepoianede3Hux
KPOBOBUNUBIS | peakmueHol 3anaibHoi iHQinbmpayii, ROUKOONCEHHS CIPYKMYPHUX eeMEHMIE CROYYHOL MKAHUHU.

Bucnoeku. HassHicmyb enomery nypnypu wkipu niciiss 0OHOKPAMHO20 1A3ePHO20 ONPOMIHEHHS MONMCAUBO | NOMPIOHO
posenaoamu 6 IKOCMI KIHIYHO 3HAYUMO20 MAPKepy egheKmugHocmi 0opanux napamempie enepeemuynozo enaugy. Cniecmasnenms
OUHAMIKU THBONIOMUBHO20 PO3BUMKY HYPHYPU i3 MODONOTUHUMU MA MOPHOMEMPULHUMY NAPAMEMPAMU CYOUHHUX 3MIH Y 8CIX
wapax 0epmu NEPeKOHIUBO 3aCEIOUYE CIMPIMKe NOUUPEHHS NAMONO2IYHUX YUHHUKIG Y HUX HA MUJLL 30L1bUEHHS | 6UPA3HOCI NIOWI
CMpOManbLHO20 HAOPAKY Y HANPAMKY OiNbiu 2IUOOKUX i1 wapie edice y panni mepminu nicis 1azepHo2o onpominenus. Pezynemam
EeKCRepUMEHMAIbHUX 00CIIONCEHb 00800UMb MONCTUBICMb POZGUMKY YUKATUHUX NAMOLOSTYHUX 3MIH 3 DOKY CIMPYKMYPHUX
enieMenmis oepmu, i Hacamnepeo it MiKkpOYUpKyIAMOPHO20 mMa CYOUHHO20 PYCad NICSA NPOBEOEHHS KOJHCHO20 HACHTYNHO20 CEAHC)y
Jaazepomepanii npu peanizayii inOugioyanvbHol npoepamu IiKy8aHHs CYOUHHUX YMEOPEHb WIKIPUL.

Knwuoei cnosa: oepma; cyounni ymeopenns,; nazepu; nikyeanus, ekcnepumenm,; Mopgonozis wikipu, namono2iuni sminu;
MIKDOYUPKYTIAMOPHE PYCIIO.

BeTtyn

CyuacHuii apceHan METO/IB JIKyBaHHS CYyJUHHUX YTBO-
PEHBb IIKIpH JOCHUTH IUPOKHUH, BiJI iX XipypriyHOro BHIa-
JICHHS1, KOaryJsiiii, KpioJecTPyKIii, TPOMEHEBOI Tepartii,
XiIMIOTepartii, TOIIO JI0 KOMOIHOBaHOTO Mixony. Bubip koH-
KPETHOTO crocoOy JTiKyBaHHS HAIPSIMY 3aJIEXUTD BiJI 1HH-
Bi/lyaJIbHIX O3HAK YTBOPEHHS, a CaMe BiJI iX THITY, JIHIHHIX
PO3MipiB, JIOKaJTi3aIlil, BIKy Ta 3araJIbHOTO CTaHy HarfienTa [1].

Haii6inpim panukanbHuil crocio JIiKyBaHHS CyAUHHUX
YTBOPEHb IIKIPH — PaJMKaIbHE BUAAIECHHS ypaXKeHOT 30HU

134

3 HEBEIMKUM BIJICTYIIOM Ta 3aXOIUICHHSAM 37J0POBUX TKa-
HUH, IIIIXOM Xipyprivqaoi iHu3ii. OfHaK, TaKWid i IXin
JI0 JTIKyBaHHS HE 3aBXIH BUIPABIAHWI, 0COOIHBO MpU
JIOKaJi3allii CyTMHHUX YTBOPECHb HAa €CTETUYHO 3HAUNMUX
JUISTHKaX Ta QyHKIIOHAIEHO BaXITMBUX (aKTHBHUX ) 30HAX,
yepes iX MOKIIMBE CTPYKTYpHE MOPYIICHHS i KOCMETHYHI
BTpPATH, [0 HETATHBHO BIUTUBAE HA SKICTH JKUTTA Ta TICH-
XOJIOTIYHHH CTaH IaIi€HTIB.

Juist 3amo0iraHHs MOMIOHUX YCKIATHCHD IPOIOBXKY-
€THCS TIONIYK MCHIII iHBa31i{HUX METOIIB JIIKyBaHHS, OHUM
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13 HaHOUTBII MTEPCIIEKTUBHUX 3 AKUX 0arato JTOCIiIHUKIB
BBa)KaIOTh 3aCTOCYBAaHHS €HEPrii JIA3ePHOTO OIIPOMiHEHHSI.
EdexrrBHa cTpareris JlikyBaHH: TOBEPXHEBUX CYMHHHUX
HOBOYTBOPEHB IIKipH 30CcepelkeHa Ha JTa3epHOMY OIpOMi-
HEHHI Ti BOTHUII ypa)keHHsI, 1110 BBAKAETHCS 30JI0TUM CTaH-
JApTOM JIIKYBaHHA. BifIOBIIHO 10 TEOPii «CENEKTUBHOTO
¢ororepmonizy» (TCDT) (BuOipkoBOMY MOITMHAHHI CBITIIA
PI3HUMH O10JTOTIYHIMH CTPYKTYPaMH ), Ta3epHE ONPOMIHEHHS
CTIpHsiE HE3BOPOTHOMY TEPMIMHOMY MOIIKOPKEHHIO aHOMAJTb-
HHX KPOBOHOCHHX CY/IMH, 3 MiHIMaJIbHUM HETaTHBHHUM BILTH-
BOM Ha HaBKOJIWIIHI AUTSHKA MKipu. CHIIbHE TOTTIHHAHHS
JIA3EPHOTO IMITYJIbCY TEMOITIO01HOM MOYKE JICTKO MPU3BOIUTH
JI0 BUTIAPOBYBAHH:I BO/I 13 KPOBI Ta yTBOPEHHIO JIOKAJIEHOTO
KPOBOBHJIMBY, SIKAH KJIIHIYHO MPOSIBISIETHCA y BUIVIAI ITyp-
ITypH, 110 HiATBEPIAXKY€ 3BOpOTHIi 385130k 13 TCOT [2, 3].

Pesynbrarn 6aratbox Cy4yacHHUX €KCIEPHUMEHTAb-
HUX JOCIIKEHb 3aCBIAUYIOTh, IO AUISHKA NIKIPU MiCHIs
BILIMBY JIa3epy 3aJHMINAE€ThCS nep(y30BaHOIO 33 BiCYT-
HOCTI ITyPITypH ONPOMIHEHHUX CYIUH (TEMHHI KOJTIp TKAHUH
30epirae€ThCs MPOTITOM OHOTO MICAIIS MiCHs JTIKYBAaHHS),
TOMY HasIBHICTb ITyPITypH 3a3BHYall BBAXKAETHCS KIHIIEBUM
KJIIHIYHUM ITYHKTOM SIKICHOTO JIIKyBaHHS 1 TapHUM IpO-
THOCTHYHUM TIOKa3HHUKOM |3, 4].

3 ypaxyBaHHSIM JIOTIYHO OOTPYHTOBAHOTO MPHITYILEHHS
TIPO Te, 1110 OCHOBHI IIAPH HIKipH (emigepMic 1 iepma) po3is-
JTAIOTHCSI SIK TBEPII, OTHOPITHI 32 CKIIaIoM i OyIoBoro ii cKita-
JIOBI, Yuepe3 HI3bKUI BMICT BOIH, 1l TEPMiUHi TOIIKOKESHHS
MOXKYTh BUKOPHUCTOBYBATHCH /ISl XapaKTEPUCTHKH OS3MEKH SIK
emniiepMicy, Tak i iepmu [4]. 3 oIy Ha I1e IIPUITYIIICHHS BBa-
JKAETHCS, 110 TDTOMIA ITyPITYyPHU JOPIBHIOE IDIOII KPOBOTEHI i3
CYJIHH 3TiTHO 3 MOZICIUTIO JIOpCaTbHOI IIKipHOi Kamepu (JI1IK)
(stxa eheKTHBHA Y JIOCITIPKEHHI TETUIOBOI BiJIITOBII KPOBOHOC-
HUX CYy[IFH) i IPsIMO TIPOTIOpIIiiiHA 00’ €MHIH YaCTHHI AUTTHKA
KPOBOHOCHUX CY/IMH ITyXJIIHHOTO YTBOPEHHSI IIKIPH B IPO-
€Kil KIiHIYHOTO JIIKYBaHHA (JIA3EPHOTO ONPOMIHEHHS) [5].

IlepeBaru y eeKTUBHOCTI Ta OE3MEYHOCTI JIa3epHOT
Teparii J03BOJSIOTH ITOYMHATH JIIKyBaHHS BXKE HA CaMHX
PaHHIX eTarax 3aXBOPIOBAHHS y MAILI€HTIB Pi3HOTO BIKY,
1 B TOMY YHMCI Y NeiaTpUy4Hiil PaKkTHUlli, BIVINBAIOYN HE
TUTBKH O€3M0CepeIHBO Ha MATONOTiYHE BOTHUIIE, a i yTIeB-
HEHO MOTepeHKyBaTH MOXKJIMBI YCKIIaTHEHHSI, 10 i TBEep-
JDKY€ aKTyaJlbHICTh aHOT MPOOJIeMaTHKH.

[IpuTaManHi Ja3epHOMY ONPOMIHEHHIO NIEpEeBar y Ji-
KyBaHHI CyIMHHHUX YTBOPEHb IIKipH MOTPeOyIOTh NOAAb-
LIMX JAETAIBHUX JOCITIKEHb BIIHOCHO iX MaKCUMAaJIbHO
e(eKTUBHOTO BUKOPHCTAHHS, SIK TO THN Ja3epy, pamio-
HAJBHI JOBKWHHU XBUIIb, TOTY)KHICTD Ta iHII Oi0TeXHIUHI
napamMeTpH OIPOMIHEHHS.

MeTa gocnigXeHHs — BUBUEHHS [TATOJIOTTYHUX 3MiH
B CYOUHaX MIKpOLHMPKYJISTOPHOTO pyciia JEepMH MiCIIs
OZIHOPA30BOI'0 CEaHCy EHEPreTHYHOrO BILIUBY JIA3€PHOTO
OTIPOMIHEHHS 3a CTAaHJAPTHUMH MapaMeTpaMH HOTO I10-
TY>KHOCTI 1 TPHBAJIOCTI HA OCHOBI iX 3B’SI3KY i3 iHBOIIO-
THUBHAMH 3MiHaMH ITypIypH LIKIpH.

MaTepianu Ta meToaun

Hamu focsimpkeHi 3MiHM TiCTONOTTYHOT CTPYKTYPH Ta Xa-
paKTep peaxtii TKAHHH IIKIPH ITiCII ITIOCITITOBHOTO JIA3EPHOTO
onpomiHeHHst iKipy uepe3 30 xBrumH (aistHka Ne 1), 60 XBu-
yvH (ristaka Ne 2) ta 90 xBrmH (aimstaka Ne 3). Bei crarwc-

THYHI JOCIIKSHHS TIPOBOAMIIHCH B CITIBCTABUMIM 32 KLTBKIC-
HFM Ta SIKICHUM CKJIa[IOM TPYTI TIAIli€HTIB KIIHITHOTO aHAaIi3y.
HanexHicTh NalieHTiB 10 000X TPYIT TOCIIHKEHHS, 3 METOIO
30epeKEeHHS IPUHITATIB PAHIOMI3allii BU3HAYaIach «CIHITIM)
METOJIOM 3 METOIO 3aro0iraHHs1 BIUTMBY CTPaTH(DIKyounx (hak-
TOpIB Ha Pe3yJIbTaTH OOUMCIICHHS. AHANI3 OTPUMAHIX PE3YITh-
TariB, CTATUCTUYHA 00POOKA TAHKX MPOBEICHA 32 JTOITOMOTOI0
TIaKeTy TPUKJIaTHIX KOMIT F0TepHHX Iporpam Statistica 6.0 for
Windows Ta mirteH3iiiHoi Bepcii mporpamu BioStat.

ExcrieppumeHTanbHa yacTuHa Oysia BUKOHaHa Ha MOp-
CBbKHUX CBHMHKaX, Macoro 350,0-400,0 r Ta BikoM 6-8 THK-
HiB. Bubip excriepuMeHTaIbHUX TBapUH OyB 00YMOBIICHHIA
THM, 1[0 Y CCaBIliB JaHOTO BUAY MopdooriyHa Oynosa
MIKipy HaOMIOKeHa 10 OyAOBH IIKIPH JFOIMHH.

ExcriepuMeHTanbHUN pO3UT JOCIHIIIPKEHb IPOBOIHIIH
y BiAmoBimHOCTI 70 €BponeichKii KOHBEHIIIT PO 3aXHUCT
XpeOEeTHUX TBapHH, 3 JOTPUMaHHSIM OCHOBHHUX IPaBHI
HajexHoi abopartopHoi npaktuku GLP (1981). Kowmi-
cieto 3 6ioetnkr BHMY im. M. 1. [Tuporosa BcTaHOBIIEHO,
10 JTOCIIJUKEHHS BiAIIOBIJAIOTh €THYHUM Ta MOPAJIBbHO —
MIPaBOBMM BHMOTaM BiANOBiTHO 10 Haka3zy MO3 Ykpainn
Ne 281 Bix 01.11.2000 p. Bceix TBapuH, SK B Epio TBO-
TIDKHEBOTO KapaHTHHY, TaK i 6e31mocepetHbo i 9ac eKc-
NEepUMEHTY YyTPUMYBaJIHM B yMOBaX BiBapilo Ha CTaHAapT-
Hill JTieTi, TUTBO He oOMexyBau. CTaH 340pOB’s Ta BiK
eKCIIEPUMEHTAJIBHUX TBAPUH BU3HAYABCS BETCPUHAPOM.

Po3nopin TBapuH 3riZiHO 00paHOro nU3aiiHy AOCIIi-
JOKSHHS BIATIOBIIHO JIO €TAITiB IPOBEIEHOTO EKCIIEPUMEHTY
npezacTaBieHo B Tabmmii Ne 1.

V¥ sixoCTi KOHTpOITIO Oynu 00paHi ABI IHTaKTHI TBApUHH,
y SIKMX 3a0UpauCh 3pa3Ky IIKipY B AUISHII CIIUHH, aHa-
JIOTIYHO SIK 1 Y peIITH TBApHH.

KonuerrryasnsHi morisiu Ha OPOMIHEHHS CYAMHHIX ITyX-
JIMH LIKIipU 3HAXOSTHCS Y IUTOLIMHI JOLUUTLHOCTI BUKOPHC-
TaHHSI Ja3epiB, OCKUIBKHU IX €Hepris MaKCUMAIIBHO TOTITHHA-
€ThCSI MEJIAHIHOM EITiZICPMICY, 1110 OyJ10 IEPEKOHIIMBO JOBEICHO
nociipkenasivu H. Jia ta criBasr, (2019) (Tabm. Ne 2) [6].

3 METOI0 CTaHAapTH3aLlil yMOB ITPOBEICHHS CHEPreTHY-
HOTO BIUTUBY Ha KOXHY 13 JUISHOK IIKIPH IT1IIO0CIITHUX
TBapHH BUKOPUCTOBYBAIH (PiKCYIOUMii IPUCTPil BIACHOT
PO3po0KH, sIKKiT peacTaBisie co000 (BiKCYIOuy KOHCTPYK-
L0, IO CKIIAJAEThCS 13 IPEAMETHOI IIIATQOPMH IITATUBY
(1), Ha siKiii ikcyeTbes 32 YOTUPH KIHIIBKH J1abopaTtopHa
TBapHMHA (3 MOXIIMBICTIO B CTaHi HapKo3y), 3 MONEPEIHHO
MATOTOBJICHOIO (TIOTOJIEHOIO 1 0OPOOIEHOI0 PO3UNHOM aH-
THCENTHUKY 3 METOI0 PODUIAKTUKH OaKkTepiabHOI KOHTa-
MiHaii) JUTTHKOIO MKipH (2), Ta oTopHOI oci mTatusy (5),
J10 SIKOT 32 TOITOMOTOF0 (hiKCYHOUOro By3ia (6) MpUKpimieHa
BUIBHO PyXOMa B3/I0BX OCI ITaTHBY TOPU3OHTAIBEHO OPi€H-
TOBaHa T'HydKa CiT4acTa IJIaCTHHA i3 CTAHAAPTHORO IUIOLICIO
KOMipok B 1 cM? (4), sika 1a€ MOXKITHBICTH MOJEIIOBATH ii
mpo¢iTh B 3aJ€KHOCTI BiJ] iHANBIAYyanbHOI KOHQIryparii
TIOBEPXHI Ty/y0a eKCIIepUMEHTaIIbHOI TBAPUHH, 3a0e31euy-
FOYX TaKUM YHHOM MOXITUBICTB 11 JOMaTKoBOi (pikcarii Ha
MOBEPXHI MpeMETHOI TUIaT(GOPMH IITATHUBY, 10 BEPXHBOT
YaCTHHH SIKOT HEPYXOMO 3aKPIIlICHO 0aTKOBUH TaTuB (7)
3 (piKCyr0YMM TBUHTOM (&) TOPU30HTAIEHO OPIEHTOBAHOTO
Topus BUnpoMiHioBada (3) 3 rHyYkuM (HiOpO BOJOKOHHHM
CBITIIOBOIOM (9) IiA’€IHAHUM 0 JIa3€PHOTO amapary, 1o
JI03BOJISIE TOAATKOBO KOPEr'yBaTH MOJIOKEHHS IUIOMIMHU
TOPIISI BUIIPOMiHIOBada BiTHOCHO ITOBEPXHi IKipH (puc. 1).
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Ta6nuus Ne 1

[An3aiH ekcnepuMeHTaNIbHOro AOCHiAXEeHHA

TepmiHn gocnigXeHHs ETann ekcneprmeHTansHOro gocnigXeHHs
Yepes 30 xBMNUH Nicris ONpOMiHEHHS ! eTa.n eKchepmmeHTy (n=5)
15 GionTaTis
Yepes 60 XBMNUH Nicrs ONpOMiHEHHS I eT?n eKCI"IepVIMeHTy (n=5)
15 GionTaTis
Yepes 90 XBUMMH NicNs ONPOMIiHEHHS Il eT.an eKc?nepmmeHTy (n=5)
15 GionTariB
3aranom 45 GionTartiB
Ta6nuus Ne 2
BioTexHi4Hi napameTpu Npu nasepHoMy OonpoMiHeHHi LWKipu
MokasHukn MokasHwmk Hepma Kpos
KoedilieHT nornmHanHs, (ua/cm') 20 49,3
. . KoediujieHT poscitoBaHHs, (uc/cm™) 460 466
OnTuHi BnacTueocTi IHgekc anisoTponii, (g) 0,8 0,995
IHOekc 3anomneHHs, (n) 1,37 1,33
WinbHicTb, (p/krxm?) 1090 1060
Tennosi BNAacTUBOCTI TennonposigHicTb, (k/kBTxm'xK-! 0,41 0,55
MuTomMa TennoemHicTb, (B/xxkr'xK") 3500 3600

Puc. 1. Cxema npucTtpolo ansa ctaHaapTm3auii BeIMYMHA eHepreTUYHOI TPaBMM LUKIPY NasepHUM
ONpPOMiHEHHSIM B eKCNepuMeHTi Ha nabopaTtopHux TBapuHax: 1 — npegmeTHa nnatdopma WTaTUBY;
2 — nigrotoBneHa ginsiHka wWkipw; 3 — Topeub BMNPOMIHIOBaYa; 4 — rHy4Yka ciTyacta nnacTuHa;

5 — onopHa ocb wraTtuBy; 6 — dikcyroumin By3on; 7 — 4OAaTKOBUM LITATUB; 8 — (PiKCYHOUNI FBUHT;
9 — rHyukui ¢iGpo BONOKOHHUM CBiTNOBOA.

JlabGopatopHy TBapHHY B IOJIO)KEHHI JIS)Ka4yn Ha XKHUBOTI
(ikcyBanu 3a YOTUPH KiHIIBKY Ha MPeAMETHii matdopmi
mratuBy (1), 3Bepxy A01aTKOBO (iKCyIOUH MONEPEaHBO
3MOIETIbOBAHOIO, BiJIIOBIHO /10 KOHTYPIB Tyily0a, rHy4-
KOIO CITYACTOIO MJIACTHUHOIO 31 CTAHJAPTHOIO IUIOIIEIO
KOMipok B 1 cM? (4), HeoOXiiHE MOJIOKEHHS SIKOT YTPHMY-
FOTh 32 JIOITIOMOTO0 (hiKCYHOYOTO By3Ja (6) BIIHOCHO OIO-
pHOI oci mratusy (5), a HaJ| ONEPEIHBO i TOTOBICHOIO
MTOBEPXHEIO JUISTHKH LIKipH (IIOroJIEHO0 1 00pobieHoro
PO3YMHOM aHTUCENTHKY 3 METOIO MPOQIIAKTUKN OaKTe-
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pianbHOi KOHTaMiHalii) B obnacti cnuHM (2), 3a gomno-
MOTOI0 J0JaTKOBOro TatuBy (7) (ikCyloTh mapaieasHo
JUISTHKY IKipH (2) TOPU30HTAJIEHO OPiEHTOBAHHUH TOPELh
BHIIpOMiHIOBaua (3), IKMH 3aKpiluIeHUi 3a JOTOMOT 010
¢ikcyroyoro reunTa (8), 10 SKOTO IMiJ’€AHAHUN THYUYKHUH
(hiOpoBoIOKOHHUH CBITIIOBOA (9) 15t KOMYTalii IPUCTPOIO
13 JJa3epHMUM araparoM, 3MEHIIYI0YH TaKUM YHHOM MOXKIITH-
BOCTI PO3CIIOBaHHS JIa3€PHOTO OIIPOMiHEHHS 11032 MEKaMHt
6e3nocepeJHbO BU3HAUYEHOI 32 yMOBAMHU €KCIIEPUMEHTY
JUISTHKY HIKipH J1a00paTopHOT TBApUHH.
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Ha nany meToauky oTpuMaHO CBiZOUTBO YKpaiHu
PO PEECTpALlil0 aBTOPCHKOTO Mpasa Ha TBip Ne 133258
«Crroci6 cranmapTu3anii BeIMYNHA €HEPreTHIHOI TPAaBMHU
LIKIpH JIa3epHUM OTIPOMIHEHHSIM B €KCTIEpUMEHTI Ha J1abo-
paTopHHUX TBapHHax» Bix 6 sotoro 2025 p.

Besnocepeanso, 3a 60 XBUIMH, Iepel TPOBEACHHIM
CCaHCy ONPOMIHEHHSI, HABKOJIO KOXKHOI 13 00paHUX diJisi-
HOK IIKipH, 11032 MapKEPOBAHMUM KOJIOM, 3 METOIO MicIie-
BOTO 3HEOOJICHHS arTikamiitHo HaHocuin kpem EMJIA
(IIsewis) (puc. 2).

I

I

Puc. 2. 3aransHuit BUrnsag cxemMu mapKyBaHHS MauGyTHiX 4iNsIHOK ONPOMiHEHHs Ha WKipi
eKcnepuMeHTanbHOI TBapUHU.

Eneprerndne onpoMiHEHHS MIKipH BUKOHYBAJIH 32 J0-
MOMOTOF0 iMIysIbcHOTO Jtazepy Candela™ Vbeam Perfecta
(USA) 3 moBXHHOIO XBWIII 595 HM, TPUBAITICTIO IMITYJIbCY
0,45 mc, motyxHictio 9,5 JIx. TpuBamicTs ceancy onpomi-
HEHHs B yCiX BHIIAJKaxX cKiagaia 15 XB., a po3Mip sMu
OTIPOMIHEHHS — 7 MM.

TBaprHaM BUKOHYBaJlach IMaH4 — O1OIICis MIKipH B [i-
JISHITI JJa3€pHOTO OTPOMIHEHHSI 3 TPHOX BHINE BKa3aHUX
ninstakax I, 1T Ta I, mix gac sikoi Opanu o 3 ¢parMenTu
HIKIpH 3 TUTATU3MOIO i3 30HU €HEPreTUYHOTO BIUIMBY JIa-
3€pHOTO OIPOMiHEHHS, BiAcTynaouu mo 0,5 cM B CTOpOHH
Bix ii kpaiB. [ omiHKY ricTonoriyHoi OymoBH MIKipH
Matepial 3a0upaBcs OHOPA30BO Ta OHOYACHO (puc. 3).

3i0panwuii marepian ¢ikcysanu 10% BOJHUM PO3YHHOM
HelTpanbHOro popMalliHy He MeHIle 48 TONH, IOTIM Horo

A

MPOMUBAITH, 3HEBOIHIOBAJIN Ta 3aJIMBAJIM B napadiH 3a CTaH-
JTAPTHOFO cxeMo¥0. [IpUroToBsIeHi 3pi3u TOBIIMHOO 5-7 MKM
3a0apBITIOBAJIF TeMAaTOKCHIIIHOM Ta €03HHOM. MIiKPOCKOTTiO
TICTOJIOTIYHUX MPETapaTiB MPOBOAMIN 32 JOMIOMOTOIO CBIT-
noBoro Mikpockormry OLIMPUS BX 41 npu 36i1bmeHHIX
B 40, 100, 200 u 400 paziB. IIpu MikpocKomii OIiHIOBAIH
MeBHI MOp(HOMETPUYHI TTapaMeTpH JISPMH: BiJTHOCHA IIJIOIIA
CTPOMAJIBHOTO HaOPSIKY, BiJHOCHA IUIOIIA CYIMH MiKpOLIHp-
KYJIITOPHOTO pyCIia IePMH, CePeIHS KUTBKICTh CYUH JIePMU,
JIiamMeTp CyIuH MiKpOIMPKYIATOPHOTO pycia (Kamispis,
MpeKaniIapiB, TOCTKAMIAPIB), AiaMeTP apTepion Ta BEHYI
JIEPMH, KIJIBKICTh 3aaTbHOKIIITHHHUX €JIEeMEHTIB JepPMHU
(cerMeHTOSIIEPHUX JIEHKOIUTIB, TUIA3MaTUIHUX KITITHH,
OITHOSIICPHUX KIIITHH THITY MOHOITUTIB KPOBi, Makpo(aris)
B | MM?, IIiTBHICTP 3aMaIbHOKIIITHHHOTO iHMLTETpATY.

b B

Puc. 3. Cxema 3abopy GionTaTiB WKipn y ekcnepumeHTanbHUX TBapuH (A); 3aranbHuin BUrnag etany
BUKOHaHHSA naH4y-6ioncii (B); 3aranbHUM BUrnag AinaHku wkipu nicna 6ioncii (B).
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Jnst BUBEZIGHHS Ha €KpaH MOHITOPY KOJILOPOBOTO 30-
OpakeHHs IpenapariB BUKOPHUCTOBYBAJIH IIJIATy Bigeo3a-
xomnenHs «Leadtek WinFast VC 100». OtpumyBanu Ta
00pOOIISITH 3HIMKH, TPOBOIMIIA MOp(OMETpito Ta cTaTnc-
THYHY 00pOoOKy 3a moromororo nporpamu «Quick PHOTO
MICRO 2.3» (minen3iiaa 3roga Ne 925113924), mo no-
3BOJISIE TIPOBOIUTH 2737 miKCETeH.

CraricTiyHa OIiHKA TaHUX MPOBOJIIIACS 32 JOTIOMO-
TOFO IIPOTPaMHOTO 3a0e31eucHHs, BOynoBaHoro B Microsoft
Excel na 6a3i MS Statistica 10.

JocmiKkeHHsT BUKOHAHO BIATIOBIIHO IO MPUHITUIIIB
Ienbcincekoi aexnapanii. [IpoTokon mociikeHHs yXBa-
neHo JIokanbHUM €THYHUM KOMITETOM 3a3Ha4eHUX y po-
0O0Ti yCTaHOB.

CrarTs BUKOHAHA y MeXax HayKOBO-IOCIIJHOT IpOr-
pmau kadeapu autsaoi xipyprii BHMY im. M. 1. Iluporosa
«Po3po0OKa Ta BIOCKOHAJICHHS CyJacHUX TEXHOJIOTIH Jia-
THOCTHKH, JIIKYBaHHS, PO(IJIaKTHKY Ta peaduiTarii Xipyp-
TIYHHX 3aXBOPIOBAHb Y JiTel», HOMEp JepKaBHOI peecTpartii
Ne 0118U003918, Tepmin BukoHanHs 2023-2027 pp.

Pe3ynsTaTy gocnigkeHb Ta ix 06roBopeHHs

BpaxoByroun MmoxiauBocti Metoay Monre-Kapio s
BUBUCHHSI BUIIAJIKOBUX IPOLECIB IUIIXOM iMiTauii npu-
OJIM3HOTO BIATBOPEHHS PeajbHUX SBHIL, HA OCHOBI Te-
Tpaenpy MpH MOICIIOBaHHI IMOIIUPEHHS CBITJIA Ta BHIIi-
JICHHI €Heprii, 3 ypaxyBaHHsIM TOT'0, 110 KO)KHA OKpeMa
«KOMIpKay € ITOBEPXHEIO, sIKa BiANOBIa€ CKiIaaHii hopmi
CYIUHH IIKIPH, MU MTOTOXKYBAJIKCh 13 MPABOMOYHUM Ta
OYEBUHUM NPHUIIYIIEHHSIM JNESIKHX AOCHITHHUKIB, IIPO TE

ScmiB. =

S . — CHiBBIIHOIIEHHS IJIOMI TypHyp (KPOBOBIUIUBIB);

ciiB.

S —3arajbHa IIIOIIA MyPITyPH MICHIs CEaHCy JIa3epoTepartii;

H — 3aranpHa KiTBKICTB JIa3ePHUX IMITYJTBCIB;
S — IUIOIA JTa3ePHO IIIMH.

f

EdexruBruil Ta anexBaTHui Aianason S . Ha JyMKy
aBTOPIB, PEKOMEH/I0OBAaHO OI[IHIOBATH 3 OIVISILy Ha CTYIIIHb
ofy)XaHHs depe3 | Micslp MicIis MePUIOTro CeaHcy JiKy-
BaHHs. [Ipy 3aHaTO MOTY)KHOMY €HEPreTHYHOMY BIUTUBI
JUISTHKA KPOBOTEY1 TaKoXK Oyze 3HaYHO O1IBINOO, a Micist
JIIKyBaHHSI MOXKE CYIPOBOKYBAaTUCh NOOIYHUMU e(ek-
TaMHM: TilepeMi€elo, TEpMiYHUMH OMIKaMU, IyXUPSIMH,
pyOIsiMu Ta/abo rino-/rimepmirMeHTaniero. ko depes
1 Micsip no06iuHi edexTH BifCyTHI, MPUHHATHUN pE3yIb-
Tar JIIKYBaHHS 3HaXOANTHCS B ME¥Kax PiBHS KIipeHcy S

Bz >60% 1o <90%. IIpu 11boMy cepesHs BeITuYrnHA Si:
Mae TeHJICHIII0 JIO0 CBOTO, Mai)ke pIBHOMIPHOTO, 3pOCTaHHS
OJTHOYACHO 13 301JIBIIEHHSIM TOTOKY JIa3€PHOTO OIPOMi-
HEHHS, a ieanbHa BequuuHa S . Mae OyTH BHIIOIO Hix
S ;. BUPQKEHHUX MO3UTHBHMX PE3y/IbTaTiB i HIK4I€e 3 S,
mobiynux edekris [11, 12, 13, 14].

Binnmosigao 1o TCOT, edextuBHa KITiHIYHA KOPUCTH
JIOCSITAETHCS] BUCOKOIO MIKOBOIO IUTBHICTIO ONPOMiHEHHS
1 KOPOTKOKO TPUBAICTIO HOTO IMITYJIBCY, [0 MAKCUMI3Y€E
€(eKTUBHICTh Ta CEJIEKTUBHICTh. 301IbIIEHHS PO3MIpY
IUISIMU JIa3epy CHpHsie OiIbI e()eKTUBHOMY HarpiBy TKa-

HUH, | HABIIAKH, TOTTUOICHHS HATPiBaHHS MOXe OyTH J10-
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110 ONITHYHI BJIACTUBOCTI PI3HUX TKAHWH € TIOCTIHHIMH Ta
OJTHOPITHUMH y MEKaX OIHOTO KOMITOHEHTY [7].
3BaXkaroun Ha Iie, HaMu OOpaHa /IS KOHIETITYaJIbHAX
miaxomiB KoHkpeTHA Mozenb [I1IK, ska y momaisnioMy Bu-
3HaJasa CTPaTeriio TOCIiKEHHS B IPOIIECi eKCIIEPUMEHTY,
3 000B’SI3KOBUM 30€peKEHHSIM IIITICHOCTI eImiZIepMaIbHOTO
mapy IIKipy, 0 y TIeBHIHM Mipi BiIMOBiaJ1a TicTOapXiTek-
TOHIIli TKAHHH, SIKi ITOKPHBAIOThH 30BHI IIOBEPXHEBI CyTUHH1
YTBOPEHHS WIKIpSHOTO MOKpuBY. [loniOHmii cran peueit
3yMOBJICHUIT 3akoHOM [lackass, 3riJHO 10 SIKOTO THCK Ha
pianHy abo ra3 nepenaerscs 0e3 3MiH 110 BCIM HapsIMKaM
y Oyzb Ky TOUKY PiIMHHM a0o rasy, 3aCBiAYyI0UH TaKUM
YHHOM ()CHOMEH «HECTHUCKAEMOCTI» pinHU (y HamoMy
BHMNAIKy KpoBi) [8, 9, 10]. 3Baxatoun Ha el Ge33arepe-
YHHH (aKT, KpOB, sIKa y 3HAUHIH CBOil 00’ eMHiH YacTi €
CKJIaJIOBOIO CTPYKTYpPHOI OyZ0BH OyIIb SIKOTO TOBEPXHEBOTO
CYIMHHOTO YTBOPEHHS HIKipH, TiAPOANHAMIYHUN THCK,
o Mipi pocty (301IbIICHHS) MyXIMHU/Madb(opmarii Ha
OTOYYI0Yi TKAaHWHH, TIOCTYTIOBO TPU3BOIUTE /10 3HAUHOTO
BUTOHYEHHS Ta CTPYKTYPHOI Jierpajallii emigepmicy, Cripu-
SIFOYYHM TIPH IEOMY MaiiKe TTOBHIH BIZICYTHOCTI B HBOMY Me-
JaHIHYy 1 €JIEMEHTIB JOJaTKIB IIKipH (BOMOCSHUX (DOTIKYIIIB
Ta 3aJ103), 10 B CBOIO YEpPry HiBEIIOE (3HAYHO 3MEHIIYE)
€HEPreTUYHI BTPATH JIA3epPHOTO ONPOMIHEHHS y «XHO-
HOMY)» eIiTeiarsHOMy Iapi. BiAmoBigHO 10 BUCHOBKIB
ABTOPIB 11010 €HEPTETHYHOTO NTOPOTY CYANHHOI KPOBOTEU,
TIOIIMPEHICTh 30HU PO3PHBIB CyAMH TICHO IOB’s3aHa i3
ITypITypOIO, IO CHPHYMHEHA CYJUHHIMH KPOBOBHIIMBAMH,
1 sIKa i1 yac ceancy JiazepoTepartii KITiHIYHO BU3HAYAETHCS
CIiBBITHOIIEHHSIM IUIOI ITypILyp, a caMe:

Sn
HxSnn, ne (1)

CSITHYTO 32 paxyHOK MeHImX ¢uroeHciB. TooTo nopir durro-
€HCY BIJIMOBITHOT CYTUHHOT KpOBOTEYi (IypItypH), BimO-
BIJIHO J10 €KCIIEPUMEHTAILHOT MOJIEII JOPCANBEHOT KaMepH
wkipu (JKIL), Bu3HauaeTbes sk e(heKTUBHA IITBHICTD
nazepy (ELLLJI) [15, 16, 17]. Ane npu 1[bOMy OCTaTOYHO
He3’sSICOBaHUMH 3aJTHIIAIOTHCS IMTAHHS CTPYKTYPHUX 3MiH
MIKPOIUPKY/ISIPOHOT JIAHKH Y Pi3HHUX IIapax ACPMH BXKeE
B paHHi (mpoTsirom nepmux 1-1,5 rognH) TepMiHK micis
OJIHOPA30BOT0 Jia3epHoro onpominenus [18, 19, 20].

Jist BUpILIeHHS 1IbOTO MU TAHHS HAMU TiCJIS TOCITiI0B-
HOTO ONPOMIHEHHS BCIX TPbOX 3allJIAHOBAHUX JIS IIbOTO
nutsiHoK mwkipu yepes 30 (minsaka 1), 60 (ninsaka 1) Ta
90 (minstaka 1) xBrsMH OyB OLIHEHHH TX MaKpPOCKOITIYHHHA
BUDJISA]] B 30H1 JIA3EPHOTO BILIHBY (puc. 3).

[pu peanizanii ekCepUMEHTAIBLHOTO JOCIKEHHS
HaM¥ BpaxoByBaBcs TOH (DaKT, 110 y MOPCHKOI CBUHKH
HIKipa B HOPMi Ma€ TiCTOJIOTiuHy OyI0BY, sSIKa MAKCHMAIIbHO
BiAMOBia€ Oy/10Bi IEpMH Yy JIFOAWHH. 330BHI 1IKipa Mpe.-
CTaBJIeHa IUTACTOM 0araTomapoBOro IIOCKOTO POTOBito-
yoro emiTenito — enigepmicom. [ligneria cronyuHoTka-
HUHHA OCHOBA — JiepMa (BJIacHE IIKipa) 6e3 pi3kol Mexi
MEepEXOUTh B MIAMIKIPHY KJIITKOBHHY a00 Tirmozepmy.



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

Puc. 3. MakpockoniuHui Burnsg AinsAHKU WKipu nicns nasepHoro onpoMiHeHHA — vepes 30 (AinsHka
1), 60 (minsHka Il) Ta 90 (ainaxHka lll)

Jepma npezcTaBieHa JBoMa pi3HOBUIAMH BIIACHE CIIO-
JIy4HOT TKAaHWHH, KOTP1 BiIOBITHO (POPMYIOTH COCOUKOBHI
Ta ciTYacTHi mapH, 6e3 4iTkoi Mexxi Mixk HuUMH. COCOUKO-
BUI 11ap IPEJCTABJICHUN IIyXKOI BOJIOKHHUCTOO CIIOJIYY-
HOIO TKaHWHOIO0, HEPIBHOMIPHO BUpaXKeHUH. MicusiMu BiH
MAJIOTIOMITHHH, @ MiCIISIMH 30BHIIIHIN pebed emiaepMicy,
HOBTOPIOIOYH KOHTYPH CHOJIYYHOTKaHUHHHX COCOYKIB,
3HAYHO BUCTYIIAE BITHOCHO CYCIHIX IIsHOK miKipu. Cit-
4acTHii map 1o0pe pa3BUHYTHH, TPEACTABICHUH IIITLHOO
BOJIOKHHCTOIO HEO(OPMIICHOIO CIIOIYYHOIOK TKaHUHOIO,
sIKa MICTUTb JOJIATKH IIKIpH — BOJIOCCS Ta TICHO 3B’s13aHi

3 HUMH caJibHi 3a51034. CTpHXKHI BOJIOCCS BUCTYIIAIOTh HaJl
NOBEpXHeto mKipH. [J00MMHOKI A0aTKK NIKIpH PO3TAaLIOo-
BYIOTHCSI TAKOXK 1 B TITOAEPMI, Y KOTPY IJIABHO MEPEXOAUTD
cityactuii map. OCHOBY TiIOJEPMH CKJIAJIAE JKUPOBA KITIT-
KOBHHA. AJTUTIONHTH, 10 YTBOPIOIOTH )KUPOBY TKaHHHY,
OpraHHM30BaHi B YACTOYKH — KOMITAKTHI CKyITYEHHS KHUPO-
BUX KJIITHH. YaCTOYKM MaroTh pi3HY (OpMY Ta BEIUUUHY,
a M co0010 PO3MEKOBaHI TOHKUMH IPOIIAPKaMHU ITyXKOT
BOJIOKHHCTOT CIIOJTyYHOT TKAaHWHH, Y Kl IIPOXOASATH KPO-
BOHOCHI CyIvHHU Ta HepBH [21, 22,23, 24, 25]. 3cepeannu
rifojgepMa BiJiMeKOBaHa IIATH3MOIO (puc. 4).

Puc. 4. IHTakTHa TBapyHa. HopmanbHa rictonoriyHa 6yaoBa LWKipu MOPCLKOT CBUHKM: 1 — KonareHoBi
BOJIOKHa Aepmu; 2 — enigepmic; 3 — BonocsHi ¢onikynu; 4 — cyamHn MikpoLUpKyATOPHOro pycna.
3abapBrneHHA remaToKcuniH Ta eo3uH. x 100

139



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XV, Ne3(57), 2025

voL. XV, Ne3(57), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

UYepes 30 XBUIMH BiJl MOYATKy €KCIEPUMEHTY NPH
OTIPOMiHEHHI Ja3epoM BHU3HAYAJINCh 3MIHU IIJIacTa elli-
nepmicy. Maio miciie Jesike TIOTOBIIEHHS Horo, 00yMOB-
JIeHEe He3HaYHUM HaOpsSKOM, BOTHUIIEBOIO 0aTOHHOIO
nuctpodiero emitemonuris. 30Ha O6e3rmocepeHBOro Mo-
IIKO/PKEHHS TKAHWH BU3HAYAIACh Y BUIVIA/I TOHKOI, JIeJh
MTOMITHOT HEUITKOT CMY’KKH JIeII0 HaOPSKIOl AepMH,
y KOTpiif Mae Micle po3cisiHa iH}IIbTpalis cerMeHTos-
JCpHUMH HEHTPO(DITBHUMH JeHKonuTamu (y T.d. 3 O3Ha-
KaM¥ JIEHKOKJIa3ii), cepe AKMX MPUCYTHI MOOJNHOKI
TMMQOINTH Ta KIITHHA MOHOIIUTAPHOTO psity (Tak 3BaHa
30Ha peakuii). Cepen OCTaHHIX BU3HAYAINCh Makpodaru
Ta ricrionutH. Makpodaru okpyrioi abo HenpaBUILHO
OBaJIbHOI ()OPMHU, Pi3HI 32 BENUYMHOIO, AP0 X PO3TAIIO-
BaHE EKCLECHTPUIHO, HEOJJMHAKOBOT'O CTYTICHIO Oa3odiii.

[uTorurasmMa KIIITHH BaKyoJIi30BaHa, MiCTUTh YaCTOYKH
TKaHWH, [0 PO3NaJaroThCs, Ta CTPYKTYPHI €IeMEHTH 3a-
ru0aux JedKouuTiB. ['iCTIONUTH BU3HAYAIOTHCA B O1IbII
MUOOKMX IIapax AepMH, GpopMa iX OKpyria 4 Hempa-
BHJIIBHO BUTATHYTa. [{uTorumasma ix cinabo 6a3odinbHa,
YiTKO OKpEecJIeHa, JEMI0 3ePHUCTA, BaKyoIi3oBaHa. S apo
HEBEJHMKE TEMHE, OKPYIIIoi, 0BabHOI 200 6000moai0HOT
(¢hopMH 3 BEJIMKMMH TPyIKaMU XpOMaTHHY. Mae Micie
JUIIe HE3HAYHUU HAOPSIK CITYACTOTO IIapy eImiIepMicy,
cyOemiiepMaIbHUX BiAIUIIB AepMu. Spa eHaoTeNito cy-
JIH TeMOMIKPOIIMPKYJISITOPHOTO pyciia HaOpsIKIIi, BEJINKI,
61izi0 3a0apBieHi (MOOAMHOKI S/1pa MKHOTHYHI). Y IiJIoMy
30epeskeHi PyKcHHODLTbHI JKMYTKH KOJIATCHOBUX BOJIOKOH
IIIJIbHOT BOJIOKHUCTOI HEO(OPMIIEHOT CITONTyYHOT TKAHUHHU
nepmu (puc. 5).

A

Puc. 5. LWLkipa ekcnepumeHTanbHOI MOPCLKOI CBUHKM Yepe3 30 XBUNUH nicns onpoMiHeHHs:
1 — aucTpoivHo 3MiHeHUN enigepMic HepiBHOMIPHOI TOBLLMHU; 2 — He3HAYHUI HabpsAK Aepmu;
3 — po3cisiHa 3ananbHOKMITUHHA iH(iINbTpauin; 4 — gunaToBaHi NOBHOKPOBHI APiOHI cyauHu.
3abapBneHHA remaToKCUNiH Ta eo3uH. x 100

UYepes 60 XBUIIMH Bijl IOYATKY SKCIIEPUMEHTY BH3HA-
YaJIMCh 3MIHHM TUIacTa emigepmicy. MicIsiMu Majio miciie
Jiesike TIOTOBIIEHHS HOro, 00yMOBJICHE HE3HAYHUM HaOps-
KOM, BOTHHUILIEBOIO OaJIOHHOIO JUCTPO(DIEIO EMiTEIIOHTIB,
a MICLSIMH CIIOCTEPIranoch MOTOHIIEHHS Ta YUIIJIbHEHHS
enigepmicy, 00yMOBJIEHE OTO BOIHUIIIEBOIO KOAryJisi-
miero. Tako BiA3HAYAIOCH MOMIUPEHHS CTPOMaIbHOTO
HaOpsIKy Ha MOBEPXHEBI MIapH IIKIpH, IO CBIAYUTH PO
PO3BHUTOK BUPA3HOI CyTIuHHOI peakitii. CyanHu rnO0KuX
rapiB OyJiu TTOBHOKPOBHI, 30€pira€Thbcs nepuBacKysp-
HUU HAOPSK 1 CTa3 epUTPOLUTIB y CyJJUHAX MIKpPOLIUP-
KyJIsITOpHOTO pycna. Ha BiqMiHy BijJl nonepenHboro Tep-
MIiHY CIIOCTEepEeXEHHS, BiJJ0yBaIoCh OiIbIl TITUOOKE MO0~
LIMPEHHS 323HAYCHUX 3MiH Y TOBEPXHEBUX IIapax MIKipU
Ta HasIBHOT'O HAOPAKY Oe3mocepenHbo y aepmi. CyanHHa
peaxiisi MIKIpH TaKoX MPOSBIISIACH TOBHOKPOB’SIM CYy-
JUH IpiOHOTO Kamiopy, 10 MPHU3BOIUIO 10 301IBIICHHS
BIJTHOCHOT IJIOILI CY/IMH JIEPMHU Ta CEPEIHBOTrO JiamMeTpa
cynuH. XapakTepHUMHU OyJId He3HAYHI Iepaianeacs3Hi
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KPOBOBHJIMBHU. MaJja Miclle peakTHBHA 3anajibHa iH(iTb-
Tpauis. B ki1iTHHHOMY cKJaji iHQIIBTpaTy nepeBakain
CErMEHTOsAIepHI HEUTPOMIIIBbHI e KOUTH (B T. Y. 3 O3Ha-
KaMU JICHKOKJIa3ii), cepell SKUX MPUCYTHI JIMPOIUTH Ta
Makpodary B HEeBENHKI# KiTbKOCTI. BUSBISIOTHCS HE3HA-
YHO MOUIKO/IKeH1 (PYKCUHOQIIBbHI )KMYTKH KOJIAT€HOBUX
BOJIOKOH II[1JTbHOT BOJIOKHUCTOT HEO(OPMIICHOT CIIOTY IHOT
TKaHWUHU JIepMHU (puc. 6).

Uepes 90 XxBUIIHH TiCJIs OMPOMIHEHHS CTPYKTypa
HIKIpH TTOPYIICHA Yepe3 HasBHICTh BOTHMII KOATYJISIiT
Ta OLIbLI BUPa3HOI 3ananbHOl iHIIBTpalii cerMeHTos-
JEPHUMH HEHTPODITbHUMHE JIeHKoIUTaMu. JliMmQoricTi-
OLIUTAPHI EIEMEHTH 3yCTPIYaOThCSl B MEHILIN KiIBKOCTI.
CynuHU reMOMIKPOLIMPKYIISITOPHOTO Pyciia IEpMHU 3 O3Ha-
KaMH HePiBHOMIPHOTO MIOBHOKPORB’st. BU3HAYa€THCsI O1IbIIT
3HAYHUHN HAOPSIK JAepmu. SIBHIIA JeliKomeae3y OUIbIIT BH-
paxkeHi. Y sepMi BU3HAYAIOThCs PYKCHHOQDIIbHI MyYKH
KOJIAT€HOBUX BOJIOKOH 0(hOpMIIEHOT BOJIOKHUCTOT CIO-
Jy4HOI TKAaHWHHM JIEPMH 3 SIBUIIaMU Koaryisiuii. CyquHHa
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PeaxIis MIKipyu MPOSBISAETHCS MAPSTHYHOIO TMIATAIIETO, 30LTBIICHHS BiTHOCHOT TUTOIII CYAHH JEPMH Ta CEPESTHHOTO
ITOBHOKPOB’SIM Ta TPOMOO30M CYIIHH CEPEIHBOTO T BEJH- nmiamerpa cymuH. Emimepmic MicIiaMu yIIiTbHEHIH, BUTOH-
KOTO KauTiOpiB, 10 MPU3BOAUTH IO 3HAYHOTO TTOAATBIIOTO YCHHH, MICIIIMHU — JIeCKBaMOBaHUH (puc. 7).

Puc. 6. LLkipa ekcnepuMeHTanbLHOI MOPCLKOI CBUHKM Yepe3 60 XBUINUH Nicnsa onpoMiHeHHA:
1 — pucTpodivyHO 3MiHEHMI enigaepMic HEPIiBHOMIPHOI TOBLUMHU 3 BOrHULLAMM Koarynsuii;
2 — nomipHUM HaGpAK aepmu; 3 — poscifiHa 3ananbHOKIITUHHA IHQINbTpaudifa; 4 — aunaToBaHi
NOBHOKPOBHI ApiOHi cyanHU. 3a6apBneHHA remaToKCcuiH Ta eo3uH. x 100

Puc. 7. LWLkipa ekcnepMMeHTanbHOI MOPCLKOI CBUHKM Yepe3 90 XBUIMWH Nicnsi ONPOMiHEHHS:
1 — guctpodivyHO 3MiHeHMI enigepmic HepiBHOMIPHOI TOBLUWHM 3 BOFHULLAMM Koarynsuii Ta AecKkBamauir;
2- BupaxeHun Habpsik Aepmu; 3 — po3cisiHa 3HaYHa 3ananbHOKMITUHHA iH(insTpauis; 4 — 3HaYHO
AvnaTtoBaHi NTOBHOKPOBHi Ta TpoMboBaHi ApioHi cyanHn. 3abapBneHHA reMaToKcuniH Ta €o3uH. x 100

JpyruMm etanoMm eKCrepruMeHTy Oyio TOpiBHIBHE J0- CYZIMH MIKPOLMPKYJISITOPHOTO pycia ckinanana 8,14 +0,12%,
CITi/KEHHS BU3HAYEHUX HAMU MOP()OMETPHIHNX TTOKa3HHU- a ix cepenniit miamerp — 13,24 + 0,35 Mxm. Y mepmi Bu3Ha-
kiB mepmu. Yepes 30 XBIIIHH MICIIS €KCTIEPUMEHTAIBHOTO YaJmCh pi3Hi (HOPMH 3aMATLHOKIIITHHHIX €JIEMEHTIB y HEBe-
JIa3epHOTO ONMPOMIHEHHS MIKiPH BiJIHOCHA IUIOIIA TIepepi3y JIMKif KUTBKOCTI (CeTMEHTOSICPHI JISHKOITNTH, TDTa3MaTHIHI
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KJIITHHH, OMHOSICPHI KIITHHU TUITY MOHOIIUTIB KPOBi, Ma-
kpodarn). KiTbKicTh CErMEHTOSIIEPHUX JICHKOIUTIB CKJIa-
nana 9 Kt B 1 MM?, TUIa3MaTHYHEX KINTHH — 5 B 1 MM2,
OJTHOSIEPHUX KIIITUH TUITY MOHOIUTIB KPOBi — 8 B 1 MM?%,
Mmakpodari — 3 B 1 mm?. LLIi7IbHICT 3aNaIbHOKITITHHHOTO
iH(inpTpara cknanaia 25 knitaH B 1 MM~

Cynunau nepmu OyiH JHUIaTOBaHi, TOBHOKPOBHI, €HIO-
Temii OyB HAOPSKIINIA, MaB MicIie ITEpHBACKYIISIPHUI HaOPsIK
JepMH. Y JIeSIKUX CyIIHAX CIocTepiraBcst Ciamk — peHomeH
eputponuTiB. TpoM603 CyanH, KPOBOBMIIMBU HE BU3HAYA-
ymck. liamerp cyuH ckinanas npu oMy 20,18 0,61 Mxm,
a ix cepemHs KUTbKICTb — 17,2 + 0,27 mt. Li 3Miau B cynu-
Hax CBi4aTh PO MaJo BUPa)KEHI MOPYLIEHHS MIKpOTeMO-
LUPKYIALIT B ONIPOMiHEHUX TKaHWHax. BigHocHa muromia
CTpOMaJbHOTO HaOpsKy ckianana 14,03 + 0,52%, mo €
CBIJJUEHHSM MaJI0 BUPa)KEHOI peaKIlii Cy/MH Ta i JBUIIEHO]
TIPOHUKHOCTI iX CTIHKM B ypakKeHil IIKipi y neil yacoBuit
TIPOMIKOK ITiCTISI €HEPTeTUIHOTO BIUINBY.

UYepes 60 XBUIMH BiJl TOYATKy EKCIIEPIMEHTY BiTHOCHA
TUTOIIA CYJMH MIKpOTE€MOIMPKYIISITOPHOTO PyCIIa CKIlaana
9,15+ 0,16%, a ix cepenHiit niametp — 15,45 + 0,46 MxM.
VY nepMi BU3HaUaINCh Pi3HI POPMH 3aMATBHOKITITHHHAX
€JIEMEHTIB y OinbIIii KigbKOoCTi, HIXK yepe3 30 XBUIMH
miciist onpomiHeHHsL. KUTbKiCTh CerMeHTOsIIepHUX JIEHKO-
OMTIB ckiamana 13 xmiTud B 1 MM2, IIa3MaTHYHHUX KITi-
THH — 9 B | MM?, OTHOSIICPHUX KITITHH THUITy MOHOLIUTIB
kpoBi — 15 B 1 Mm%, Makpodaris — 6 B 1 mm?. IL{ineHicTh
3aMaJIbHOKIIITHHHOTO iH(UIBTpara ckianana 43 KIiTHHU
B 1 MM?.

Cynuau nepmu Oyny IOMipHO AMJIATOBaHi, MOBHO-
KPOBHI, eHioTelii OyB HaOpSKINH, MaB Miclie TTOMipHUH
HaOpsIK JepMu. Y JIESKNX CyIMHAX CIIOCTEPIraBes CapK —
(eromen epurponutiB. O3HaK TpoMOO3y CyanH HE OyIo.
Busnavanuch nepuBacKyisIpHI nepaianeaesHi KpoBo-
BunuBH. CepesHill JiaMeTp apTepioll Ta BEHYIN CKJIaJaB
pu npomy 22,86 + 0,64 MKM, a 1X cepemHs KUIbKIiCTh —

18,9 + 0,31 mT. i 3MiHM B cCyArHAX CBiM4aTh MO MOMipHi
TTOPYIICHHS MIKpOTEMOIMPKYJIALIT B ypaXkeHi# mKipi.

Binnocha mroma cTpoMansHOTO HAOPSKY CKiajnajia
15,98 £0,59%, 0 € cBiqYEeHHSIM OMIPHO BUPa)XEeHOT pe-
aKIii CyIWH Ta MiIBUIICHOT IPOHUKHOCTI X CTIHKHU B [li-
JSHI ypa)keHOT MIKIpi.

UYepes 90 XBWINH BiJ MOYaTKy €KCIIEPUMEHTY BiJ-
HOCHA TUIOIIA CYyIWH MiIKpOIMPKYIITOPHOTO pycia
nepmu cknanana 10,12 +0,31%, a ix cepenniit qiamerp —
16,12 + 0,41 mMxM. Y gepMi BU3HAYAIHCh JUITHKA KOAry-
anALii KOJIareHOBHX BOJIOKOH Ta Pi3HiI (JOPMH 3amaibHO-
KJIITHHHUX €JIEMEHTIB y OLIbIIIN KUTBKOCTI, HIXK Yepe3
60 xBWJIMH Bix modaTKy excriepuMenTy. KinabpkicTs cer-
MEHTOSJICPHUX JICHKOUUTIB ckinanaia 17 kiuithHy B 1 MM?,
MIa3MaTHYHUX KIITHH — 14 B 1 MM?, OHOSZICPHUX KJTi-
THH TUITy MOHOLIUTIB KpoBi — 18 B 1 MM?, Makpodaris — 9
B 1 mm?. LlinbHICTh 3aMadbHOKIITHHHOTO iH(INBTpaTy
cxianana 58 kiitud B 1 MM

CynuHN MIKpOTeMOIMPKYIATOPHOTO pycia Oyin 3Ha-
YHO JUJIATOBaHi, MOBHOKPOBHI, CHAOTENiH OyB 3HAYHO
HaOpSKINA, MaB Miclle 3HAUHUH HAOpPsIK nepMH. Y Cy-
JUHAX CIIOCTEpIraBcs clakX — GEHOMEH epUTPOLNTIB,
a B IeSIKNX — TpoM003. Manu MicIie IepuBacKyssIpHi BOT-
HUILEB]I KPOBOBWJIMBH. JliameTp apTepion Ta BEeHYI CKIIa-
JaB mpu nbomy 23,45 £ 0,54 MKM, a cepeqHs KUTbKICTh
ix — 20,78 £ 0,37 wr. Li 3MiHH B CymuHAX CBiIT4aTh Mpo
3HAYHI HOPYIICHHS MiKPOTeMOIMPKYJIALIT B OPOMiHEHIH
miKipi. BigHocHa mioma crpoMaibHOTO HaOpSIKY CKJlaiana
16,87 + 0,55%, 0 € CBiTYCHHSAM BUPAKECHOI CYTUHHOT pe-
aKIii Ta MiABUIIEHOT MPOHUKHOCTI CYIMHOI CTIHKH B ypa-
JKEHUX IIapax JICpMH.

OTpumaHi B mpoleci eKcrepuMeHTaIbHOTO JOCITi-
JOKEHHSI TIOKa3HUKH BUBYEHUX MOP(OMETPUYHHUX BEITHINH
HaBeJIEeH] B 3Be/IeHIl Ta0IuIi 3 METOIO0 00’ €KTHBI3ALIi] 110-
JIaJIBIIOT0 aHAI3Y IMHAMIKH iX 3MiH Ta B3aEMHOT'O BILTUBY
(tabm. 3).

Ta6bnuus 3
[OuHamika 3MiH MopcoMeTPMUHUX NOKa3HUKIB AOCHIMKEHHS Y eKCnepMMeHTanbHUX TBapuH.
Yac Bu3HadeHHss MOPGOMETPUYHMX NMOKa3HWUKIB
M .
OpPOMETPUYHI NOKaA3HMKK Gepes Gepes - Gepes -
30 xBunuH 60 xBUNWH P 90 xBUMWH P
Biaxocka nnowa crpomankHoro 14.03+0.52 15.98+0.59 <0.05 16.870.55 <0.05
Habpsky, (%)
BiarocHa nnouwa cyaH \ 8.14£0.12 9.15£0.16 <0.05 10.12+0.31 <0.05
MiKpOLMPKYNATOpPHOro pycna, (%)
CepepHs KinbkicTb CyavH gepmu, (LUT.) 17.2+0.27 18.9+0.31 <0.05 20.78+0.37 <0.05
Cepeaiv AiameTp cyanH 13.24+0.35 15.45+0.46 <0.05 16.120.41 <0.05
MiKPOLIMPKYNATOPHOTO pycna, (MKm)
Cepeniit AlameTp apTepion Ta BeHyn 20.18+0.61 22.86+0.64 <0.05 23.45+0.54 <0.05
aepmu, (MKM)
KinbkicTb 3ananbHUX KNiTMHHUX eNleMeHTIB AepMn B 1 MM2:
CErMeHTOosiAEPHI NenKounTH 9 13 17
nnasmaTu4Hi KNiTUHU 5 9 14
MOHOLIUTK KPOBI 8 15 18
Makpodaru 3 6 9
!.U,IJ'I.bHICTb 3ananbHOKNITUHHOTO 25 43 58
iHinbTpaTy, (MM?2)

lMpumimka: *— docmosipHicms 8idMiHHOCMI 8iI0HOCHO roka3Hukig 30 X8usUH ricsis OrPOMIHEHHS WKipu
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=4¢=BigHOCHa Nn0OLWa CyaAuH MIKPOLUPKYNATOPHOTrO pycna, (%)
= -CepegHA KinbKicTb cyauH aepmm, (wr.)

—— BigHOCHa naowWwa cTpomasibHOro Habpsaky, (%)

AHaJri3 MOKa3HUKA BEIMYUHU BiTHOCHOT TUTOIII CY/IHH gacy. Kpim 1160T0, 1oCiKeHHS TUHAMIKA 3MiH BITHOCHOT
MIKpOIMPKYJISITOPHOTO Pycia Ta CepeHbOl KUTBKOCTI Cy- TUTOIII CTPOMAJILHOTO HAOPSIKY, IIOKa3aJIo, 110 BOHA y Oi11b-
JVH JIEPMH BHUSIBUB iX MPAaKTUYHO MOJIOHY IPSIMO IPO- IIiH CTyNeHi KOpeoBaia 3 BiIIOBITHUMHU BEINIMHAMHI
MOPLIHHY TEHACHIIIIO 10 30UTBIICHHAS Y 3aJICKHOCTI BiJl BITHOCHOT ITJIOIII CYIUH JepMU (pHcC. 8).
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Pwuc. 8. NiHiiHi rpacikn 3anexHocTi 3HaYeHb BIAHOCHOI NNoLi CyAUH MiIKPOLMPKYNATOPHOro pycna
Ta cepeAHbOI KiNbKOCTi CyAVUH AepMM i3 MOKa3HUKOM BIAHOCHOI NJOLi CTPOMaNbHOro Habpsiky

[opiBHIOIOUM BETMYMHY ITOKa3HUKIB CEPETHHOTO Jia- MIPONOPLIHHOT TEHAEHIIIT 10 X OJJHOYACHOTO 3POCTAHHSI.
METpy CyAMH MiKPOLUMPKYJSTOPHOTO pyclia Ta cepeHii [Ipu oMy periepHi 4acoBi MOKa3HUKH BiJTHOCHOT ILTOMII
JliaMeTp apTepiol i BeHy JIepMH 3’sICOBAHO HAsIBHICTD, Y 3a- CTPOMAJILHOTO HAOPSIKY TAKOX BOJIOZLIN IIO3UTHBHOIO TEH-
JISKHOCTI BiJI TEPMiHIB €KCTIEPUMEHTY, IPAKTUYHO TIPSIMO JICHIIEI0 10 cBOTO 301nbIIeHHs (pHC. 9).

25 018 22,86 23,45
--—-—----—'---
20 === 16,87
14,03 15,98 d
15 — — prann—=-—c: T W )
C— e e a— =
— = 15,45 16,12
10 13,24
5
0 |
30 xBuAuH 60 xBuauH 90 xBMAMH

=¢=CepeaHii AiameTp CyaUH MIKPOLUPKYNATOPHOrO pycna, (MKm)

= -CepeaHin giameTtp apTtepion Ta BeHyn gepmu, (MKm)

=== BiflHOCHa Na0OLWWA CTPOMaNbHOro HAbpAKy, (%)

Pwuc. 9. NiHinHi rpacikn 3anexHocTi cepeAHLOro AiameTpy CyaAuH MiKpOLMPKYNATOPHOrO pycrna Ta
cepeaHbLOro giameTpy apTepion i BeHys i3 NOKa3HUKOM BiQHOCHOI NIIOLLi CTPOManbHOro Habpsaky
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Otxe, 3pOCTaHHS CEPEHBOTO AiaMETpy CYAMH MIKpo-
LUPKYISITOPHOTO PycCJia Ta BiIMOBIAHO CEPEAHBOTO Jliame-
TPy apTepion Ta BeHy JepMH 3yMOBIIIOBAJIO 301IbIICHHS
BIJJTHOCHOI IUTOIIi CTPOMAJIEHOTO HaOPSIKy 3 4acOM eKcCIIe-
pumMenTy. [Ipn poMy, BETHUMHY BiIHOCHOT IIJIOIII CTPO-
MaJIbHOTO HaOpsIKy B OLTBIIINA CTyIeHI BU3HAYA€E 3aJIeK-
HICTH BiJI TOKa3HHUKA CEPEAHBOTO JIaMeTPy CYIMH MiKpO-
LUPKYISITOPHOTO pyClia, 10 BKa3ye Ha OUIBIINIT BUpaxe-
HUI €HepreTHYHHH BIUTUB JIA3€PHOTO OMPOMiHEHHS LIKIpH
came Ha nepudepiliHy JIaHKy ii KpOBOOOITY, BUKINKAIOUH
B Hilf HE3BOPOTHI IECTPYKTHUBHI nporiecu (yTBOPEHHS Mi-

KpOTpOoMOIB, 00JiTEpallis MPOCBITY) i MOCTIHHUM BILIH-
BOM THCKY, BHAaCJIiIOK HaOPSKY, 30BHI Ha CyJUHHY CTiHKY.
AHani3 AMHAMIKA TTOKA3HHUKIB BiTHOCHOI TUIOII CYTUH
MIKpPOIMPKYJIITOPHOTO pyCiia Ta CEPEIHBOTO JAiaMeTpy Mi-
KPOLMPKYJSATOPHOTO pyciia BU3HAYMB ICHYBaHHS Maiike
TIPSIMO TIPOTIOPLIIHOT IX ANHAMIKHU B 3aJIEXHOCTI Bifl TpHBa-
JIOCTI eKcrIiepuMeHTY. Tako MoKa30BHMM, Ha Halll ITOTIIs I, OyB
TOH (haxT, 1110 TOKa3HUKH BiTHOCHOT IUIOIII CTPOMAJTLHOTO
HaOPSIKY, B yCi TEPMIHU SKCIIEPUMEHTAIEHOTO JOCITIKCHHS,
OJrDKYE CITiBBITHOCHIIVCH 13 BEJIMUMHAMH CEPETHBOTO Jia-
METpy CyIHH MIKpPOLMPKYJIATOpHOTO pycia (puc. 10).

20
15,98
y — 5 AE 16,12
w1334 ’
10 ) . . " . e m— 910,12
3,14 9,15
5
0
30 xBUNUH 60 xBMnuH 90 xBUAUH

==¢==BiaHOCHa N/I0Wa CYAUH MiKPOLUPKYAATOPHOrO pycna, (%)
= -CepeaHiii AiameTp CyauH MiIKPOLUPKYAATOPHOrO pycna, (MKm)

=== BifJHOCHA N/10WW,a CTPOMaNbHOro Habpaky, (%)

Puc. 10. NiHinni rpacpikv 3anexxHocTi BiAHOCHOI NnoLwi cyanH MiKpOLMPKYNATOPHOro pycna
Ta cepeaHbLOro AiaMeTpy CyAuMH MiKPOLIMPKYNATOPHOro pycna i3 noka3HUKOM BigHOCHOI NnoLyi
CTpoOManbLHOro Habpsky.

[opiBHSIHHS 3HAUY€Hb B3AEMHOIO 3pOCTaHHS MOKa3-
HHUKIB CEpEIHBOI0 iaMeTPy apTepios Ta BEHYJ IepPMHU
1 cepeHbOT KUIBKOCTI CyAMH JIEPMH [T0Ka3aJI0 ICHyBaHHS
MaiiKe TIPsIMO MPONOPLiitHOT iX JMHAMIKH BiAOBITHO 110
TepMiHIB excriepuMeHTy. OfHaK, BaXKJIMBUM Ha Hall HO-

g € hakT BiZICYyTHOCTI OJIM3HKOTO CITIBBIAHOIICHHS 13
MOKa3HUKAMH SIK1 J0CIIDKYBAIUCh, BEIUYHH BIIHOCHOT
IUIOLIi CTPOMAJIBHOTO HaOPSIKY, XOua OCTaHHs 1 Majia OuIbLI
HAOMIKEHUH 3B’ 130K, 32 CBOIMHU 3HAYCHHSMH, 13 CEPe/I-
HBOIO KUIBKICTIO CyauH nepmHu (puc. 11).
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=¢= CepepHili giameTp apTepion Ta BeHyn gepmu,

Puc. 11. NiHiiHi rpadikm 3anexHocTi cepeaHbLOro AiameTpy apTepion Ta BeHyn AepMu i cepeaHbOI
KiNbKOCTi CyAVH AepMM i3 NOKa3HUKOM BiAHOCHOI NMOLLi CTPOManbLHOro HabpsKy.
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TakuM 9rHOM, IPOBEICHUN aHAaIi3 AMHAMIKHA MOpdo-
METPHYHUX MTOKA3HUKIB MIKPOIMPKYIJISIPHOTO KOMIIOHEHTY
(JraHKmM) IlepMu 3’sICyBaB MIEBHY NMPSIMOJTIHIIHY 3aJIeKHICTD
X TIOPIBHSIHO 13 BETMYMHOIO BiTHOCHOT IUIOMIi CTPOMATh-
HOTO HaOPSIKY, SIK OJJHOTO 31 CKJIaJIOBUX KOMIIOHEHTIB ITyp-
ITypH LIKIPH B YC1 BU3HAYEHI YaCOBI TEPMIHH €KCIIEPUMEH-
TAJIEHOTO JI0CITi/PKSHHSI.

[pu 11boMy BenMYMHA BiTHOCHOT IIOMII CTPOMAIBHOTO
HaOPSKy AepMH Majia TeHAEHIIIIO T0 CBOTO 301IbIIIEHHS MO~
TIPY 3MEHIIEHHS Bi3yaJlbHUX HPOSBIB IypPITypH MPOTITOM
EKCTIEPUMEHTAIILHOTO CITOCTEPE)KCHHSI.

[MoniGHMit BuaMMUIA Iepedir po3BUTKY MOBEPXHEBUX
MIPOSIBIB ITyPITypH JAEPMH IIICIIST OJJHOPA30BOTO JIA3EPHOTO
{1 ONMPOMIHEHHSI 3HaXOINUTHCS B 3BOPOTHIN 3aJI€KHOCTI
(3B’513KY) BiJ] BUPA3HOCTI Ta MOMKMPEHOCTI MOP(OTOTiTHIX
3MiH B OUTBII IMTMOOKKX MIapax mkipu. Tak, uepe3 60 xBu-
JIVH TICJIS JTa3epHOTO ONPOMIHEHHS XapaKTepHUMH OyIn
O1Tb1I BUpaXKeHi, TOPIBHSHO 13 30 XBUJIMHHUM iHTEpBAJIOM
eKCIIepUMEHTY, TOBHOKPIB’ sl T IEPUBACKYIISIPHII HaOPSIK
31 CTa30M EpUTPOLMTIB B CYHMHAX MIKpOLUPKYISITOPHOTO
pyciia Ha TJIi He3HAUYHUX NepJianeae3HnX KpOBOBIIIN-
BiB 1 peakTUBHOI 3amajbHOI 1H(LIBTpaii, MOMIKOIKESHHS
CTPYKTYPHUX €JIEMEHTIB CITOJyYHOI TKaHUHH.

[Ile 6inbm BupasHi i MIMOOKI NOPYIICHHS CTPYKTYPH
JIepMU criocTepirainuch depe3 90 XBUIMH MiCIIs Ja3epHOTO
OIIPOMIHEHHS 3a paXyHOK HasBHOCTI BOTHHMII KOATYJISIIiT
IHQITBTpaLii CeTMEHTOSIEPHUMH HEUTPODUTEHIMY JICH-
KOILIUTaMH, BUPQKCHOTO HAOPSAKY IMOOKHX IIapiB HIKipH
3 03HaKaMH HEpiBHOMiIPHOTO IOBHOKPIB Sl CyAWH reMOMi-
KPOIMPKYJISITOPHOTO pycila, BUPKEHUMH SIBUIIAMH JICH-
xoneznesy. Enminepmarnshuii map npeacTaBieHni TisTHKaMu
JIOKaJIbHOTO YITITbHEHHS-BUTOHYEHHS Ta BOTHHUIIIEBOI H1OTO
neckBamartii. CyTiHHa peaKIlisl IIKipy XapaKTepu3yBajiach

NMiTepatypa:

TapaTiTHYHOIO TMJIATALII€l0, TOBHOKPIB SIM Ta TPOMO030M
CYIMH BEJIMKOTO 1 CEpeHBOr0 KajIiopy, 110 B MOAAIBIIOMY
crpusie 30UTBIICHHIO X BIAHOCHOT IUIOTI, @ OTXKE 1 TUTOMTI
CTPOMAaJILHOTO HAaOPSIKy B LIIIOMY, B TIpOIieci epediry ma-
TOJIOTIYHOTO MPOIIECY.

BucHoBku

1. HasBHicTb eHOMEHY mypIypy LIKIpH Micist OXHO-
KPaTHOTO JIA3€PHOIO ONPOMIHEHHS MOXJIUBO 1 MOTPIOHO
PO3IIISAATH B SIKOCTI KITIHIYHO 3HAYMMOT0 Mapkepa edex-
THUBHOCTI OOpaHMX MapaMeTpiB €eHEPreTHYHOTO BILIUBY.

2. ChiBcTaBieHHs TMHAMIKU IHBOJIOTUBHOTO PO3BHU-
TKY MypIypH i3 MOosIoriyHUMHU Ta MOP(HO METPHUHUMHU
napaMeTpaMy CyAMHHHUX 3MiH y BCIiX IIapax JIepMH Ie-
PEKOHJIMBO 3aCBIAYYy€ CTPIMKE MOIIMPECHHS MMaTOJOT14-
HUX YMHHHKIB Y HUX Ha TJi 301UIbIIEHHS 1 BUPA3HOCTI
IUIOII CTPOMAJILHOTO HAOPSIKY Y HalpsMKY O1IbII IJIH-
00kuX ii mwapiB BKe y paHHI TEPMIHH HICIIs JIa3€PHOTO
OMPOMIHCHHSI.

3. Pe3ynprar eKCIepUMEHTAIbHUX JIOCIHIIKEHD J10-
BOJIMTh MOXKJIMBICTh PO3BUTKY ILIMKIIYHUX MATOJIOTTYHUX
3MiH 3 OOKY CTPYKTYpHHX €JIEMEHTIB JIEpMH, 1 HacamIiepe,|
1 MIKPOLIMPKYJISITOPHOTO Ta CYAMHHOTO pycJia Micist mpo-
BEJICHHSI KOXXHOTO HACTYITHOTO CEaHCy Jia3epoTepartii npu
peanizaii iHI1BiAyanbHOT IPOTrPaMH JTIKyBaHHS CyITUHHHX
YTBOPEHbD ILIKIPH.

KoHdnikT iHTepeciB. ABTopu 3asBIsIOTH PO BiJ-
CyTHicTh KoHQUTIKTY iHTepeciB. [Ipn mpoBeaeHHi goci-
JDKeHb y 0aThKiB (omikyHiB) Oyia oTpruMaHa iHpopMOBaHa
3roja.
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EXPERIMENTAL STUDY OF THE ENERGY IMPACT OF A SINGLE IRRADIATION WITH STANDARD LASER
POWER AND DURATION PARAMETERS ON THE MICROCIRCULATORY BED OF THE DERMIS

K. Polkovnikova, V. Konoplitskyi, L. Fomina, Yu. Korobko

National Pirogov Memorial Medical University
(Vinnytsia, Ukraine)

Summary.

The demonstrated efficacy and safety advantages of laser therapy enable its application during early disease stages across all age
groups, including pediatric populations. This modality not only targets pathological foci directly but also effectively prevents potential
complications, underscoring its clinical relevance. The inherent benefits of laser irradiation for cutaneous vascular anomalies warrant
further investigation to optimize treatment parameters, including laser type, wavelength selection, power settings, and other biotechnical
irradiation variables.

The aim is study of microcirculatory vessel alterations in the dermis following single-session laser exposure at standard power and
duration parameters, focusing on their correlation with involutive changes in cutaneous purpura.

Materials and methods. We evaluated sequential histological changes in skin tissue following laser irradiation at 30-minute
(Site 1), 60-minute (Site 2), and 90-minute (Site 3) intervals. The experimental protocol utilized guinea pigs (weight 350.0-400.0 g; age
6-8 weeks) selected for their cutaneous morphological similarity to human skin.

The study complied with Declaration of Helsinki principles, with protocol approval by the Institutional Ethics Committee (Protocol
No. 37, May 13, 2025). Parental informed consent was obtained for pediatric participants. Data analysis employed Microsoft Excel and
MS Statistica 10 software. This research is part of Vinnytsia National Pirogov Memorial Medical University’s Department of Pediatric
Surgery program: «Development and Improvement of Modern Diagnostic, Therapeutic, Preventive, and Rehabilitation Technologies
for Pediatric Surgical Conditions» (State Registration No. 0118U003918, 2023-2027).

Results. Morphometric analysis revealed a linear relationship between microcirculatory parameters and relative stromal edema
area—a key purpura component—across all experimental intervals. Notably, stromal edema exhibited progressive expansion despite
diminishing visual purpura manifestations. This apparent dissociation between superficial presentation and deeper histological changes
demonstrated an inverse correlation. At 60-minute post-irradiation, observations showed marked pleurisy and perivascular edema with
erythrocyte stasis in microcirculatory vessels, accompanied by minor per diapedesis hemorrhages, reactive inflammatory infiltration,
and connective tissue structural damage—all more pronounced than at 30-minute evaluation.

Conclusions. The presence of the phenomenon of purpura of the skin after a single laser irradiation can and should be considered
as a clinically significant marker of the effectiveness of the selected parameters of energy exposure. Comparison of the dynamics of
involutive development of purpura with morphological and morphometric parameters of vascular changes in all layers of the dermis
convincingly demonstrates the rapid spread of pathological factors in them against the background of an increase and severity of the
area of stromal edema in the direction of its deeper layers already in the early stages after laser irradiation. The result of experimental
studies proves the possibility of the development of cyclic pathological changes in the structural elements of the dermis, and primarily
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its microcirculatory and vascular bed after each subsequent session of laser therapy when implementing an individual program for the

treatment of vascular formations of the skin.

Keywords: Dermis; Vascular Formations; Lasers; Treatment; Experiment; Skin Morphology; Pathological Changes;

Microcirculatory System.
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SPECTROCOLORIMETRIC ASSESSMENT
OF THE DEGREE OF GINGIVAL
INFLAMMATION IN PATIENTS

WITH PERIIMPLANTITIS DURING
THERAPEUTIC AND PREVENTIVE
MEASURES

A. Adubetska, S. Shnaider, O. Dienha

State Establishment «The Institute of Stomatology

and Maxillo-facial Surgery National Academy of Medical
Sciences of Ukraine»

(Odesa, Ukraine)

Summary.

Peri-implantitis is a leading cause of dental implant failure, necessitating timely, non-invasive monitoring of inflammatory
progression. Spectrocolorimetry, utilizing the Schiller-Pisarev test, provides a quantitative method for assessing gingival
epithelium status in vivo, however, clinical data on its application for monitoring treatment dynamics remain limited.

Aim of the study — to evaluate the efficacy of a combined therapeutic and preventive regimen in patients with peri-implantitis
using spectrocolorimetric assessment of gingival inflammation.

Material and methods. A prospective study enrolled 67 patients aged 25-55 years. The control group (n = 28) received standard
therapy, the intervention group (n = 39) received standard therapy supplemented with a complex of antioxidant, anti-inflammatory,
and osteotropic agents, administered as a repeated course after six months. Gingival inflammation was quantified using the « Pulsary
spectrocolorimeter at wavelengths of 460 nm and 660 nm at baseline, six months, and one year. All participants provided informed
consent. The study adhered to the principles of the World Medical Association’s Declaration of Helsinki and was approved by the
Bioethics Commission of the SE «ISMFS NAMS» (Protocol No. 1011, 14 April 2022). Statistically significant differences between
normally distributed quantitative variables were assessed using Student s t-test, with significance set at p < 0.01.

This work is part of the research project « Correction of osteogenesis impairments in the management and prevention of dental
disease complications in wartimey (State Registration No. 0123U103247).

Results. After six months, the intervention group demonstrated an increase in the light reflection coefficient to 71% at 460 nm
and 79% at 660 nm, compared to 59% and 74%, respectively, in the control group. After one year, these values reached 80%
and 85% in the intervention group, nearly doubling from baseline and significantly exceeding outcomes with standard therapy
alone. These findings indicate long-term preservation of epithelial barrier integrity and regression of chronic inflammation only
following the multicomponent regimen.

Conclusion. Spectrocolorimetry is a highly sensitive method for monitoring treatment efficacy in peri-implantitis. Adjunct
use of the developed therapeutic and preventive complex with standard therapy significantly improves soft tissue regeneration
and sustains an anti-inflammatory effect over one year.

Key words: Peri-Implantitis; Spectrocolorimetry; Schiller-Pisarev Test; Adult Patients; Combined Modality Therapy.

Introduction

Peri-implantitis is a destructive inflammatory condition
affecting soft and hard tissues around dental implants. Of
polymicrobial etiology, it leads to progressive supporting
bone loss and is a frequent late complication of implant
therapy [1-3]. Current evidence reports clinically
significant manifestations in nearly one-fifth of patients
with osseointegrated implants, substantially reducing long-
term rehabilitation success and patient quality of life [1-3].

Conventional diagnosis relies on bleeding on probing,
peri-implant pocket depth, and marginal bone level
assessment. However, these invasive methods primarily
reflect cumulative morphological change and exhibit
limited sensitivity in detecting active inflammation,
even when bleeding is present [4]. Consequently, non-
invasive approaches enabling real-time quantitative
assessment of local pathophysiological processes are
needed. Optical spectroscopy is a promising tool for
monitoring peri-implant tissue status by measuring
hemodynamic and metabolic parameters associated with
inflammation in vivo [4,5]. Specifically, spectral analysis in
the visible and near-infrared ranges informatively assesses
microcirculatory oxygenation and tissue edema, recognized
as sensitive markers of gingival inflammation.

Beyond spectroscopic blood flow evaluation,
spectrocolorimetric analysis based on vital iodine staining
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of the epithelium (the Schiller—Pisarev test) has been
introduced in periodontology. This test selectively stains
gingival areas rich in glycogen, which increases during
inflammation [6]. Staining intensity is objectively quantified
via spectrocolorimetry as the light reflection coefficient.
High iodine absorption (low reflection) indicates significant
inflammation, while reduced staining reflects restored
epithelial barrier function and inflammatory resolution [6].

Given the rising challenge of antimicrobial resistance [7-9]
and the constraints of monotherapeutic strategies, there is
growing adoption of multicomponent therapeutic regimens
that combine local and systemic agents with antioxidant,
immunomodulatory, and antimicrobial properties [10-14].
Evidence confirms that incorporating antioxidants
mitigates oxidative stress and improves clinical markers
of inflammation [10,12], while probiotic supplementation
is associated with reduced bleeding on probing and peri-
implant pocket depth in treatment phases [11,13,15].
Nevertheless, clinical studies systematically evaluating
spectrocolorimetric parameters of gingival inflammation
following such combined therapies remain scarce, hindering
the standardization of monitoring protocols [16,17].

Aim of the study was to perform a spectrocolorimetric
assessment of inflammatory processes in the periodontal
and peri-implant mucosa of patients with peri-implantitis
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undergoing a combined therapeutic and preventive
regimen.

Material and methods. A total of 67 patients aged
25-55 years with peri-implantitis and a medical history
including periodontitis and atherosclerosis were enrolled
in this prospective study.

Participants were allocated into two groups:

— Group 1 —a control group (n=28) receiving standard
protocol-based therapy alone;

— Group 2 — an intervention group (n=39) receiving
standard therapy supplemented with a combined therapeutic
regimen.

Patients in the control group received standard
protocol-based, while patients in the intervention group
received standard therapy supplemented with a combined
therapeutic regimen comprising antioxidant, anti-
inflammatory, microbiocenosis-restoring, microcirculation-
enhancing, and osteotropic agents. The combined regimen
was repeated six months after initiation.

Gingival inflammation was assessed spectrocolorimetrically
using the Schiller—Pisarev test, which quantifies glycogen-
dependent staining intensity of the epithelium. Measurements
were performed with a «Pulsar» spectrocolorimeter (adapted
for dental use; Denga O. V., 2001), recording optical
reflection coefficients at 460 nm and 660 nm.

Biophysical analyses were conducted in the Biophysics
and Functional Diagnostics Sector of the Department of
Epidemiology and Prevention of Major Dental Diseases,

Pediatric Dentistry, and Orthodontics at the State
Establishment «The Institute of Stomatology and Maxillo-
facial Surgery of the National Academy of Medical
Sciences of Ukraine» (SE «ISMFS NAMS»). The study
was conducted in accordance with the principles of the
Declaration of Helsinki and was approved by the Bioethics
Commission of the SE «ISMFS NAMS» (Protocol No.
1011, 14 April 2022). All participants provided written
informed consent.

Statistical analysis was performed using variation
statistics in Microsoft Office Excel 2016. Data are presented
as mean values. Differences between groups were assessed
using Student’s t-test, with p <0.01 considered statistically
significant [18].

Results and discussion

Spectrocolorimetric assessment of inflammatory
processes in the gingiva of patients with peri-implantitis
was performed using the Schiller-Pisarev test during
preventive interventions.

Higher values of the light reflection coefficient (R)
indicate reduced penetration of iodine solution into tissues:
at 460 nm (short wavelength), this reflects restoration
of epithelial barrier function, while at 660 nm (long
wavelength), it indicates decreased glycogen accumulation
and subsequent resolution of inflammation.

Table 1 presents mean light reflection coefficients (R)
of the gingival mucosa after Schiller-Pisarev staining in
patients with peri-implantitis over one year of follow-up.

Table 1

Light Reflection Coefficient of Gingival Mucosa After Staining with Schiller-Pisarev Solution in Patients with
Peri-implantitis During Preventive Measures, %

Groups Intervention Group Control Group
Wavelength n=39 n=28
Baseline
460 nm 51 53
660 nm 63 66
After 6 Months
460 nm 71 59
660 nm 79 74
After 1 Year
460 nm 80 54
660 nm 85 69

At baseline, both groups showed comparable staining
intensity: R values were 51% and 63% (intervention group)
versus 53% and 66% (control group) at 460 nm and 660 nm,
respectively, confirming similarly pronounced inflammatory
states and impaired capillary-epithelial barrier function.
After six months, following the implementation of the
combined therapeutic and preventive complex, patients in
the intervention group showed marked increase in R values
to 71% (460 nm) and 79% (660 nm), indicating restored
epithelial integrity, normalized microcirculation, and
reduced glycogen synthesis — consistent with regression of
chronic inflammation In contrast, the control group exhibited
minimal improvement (59% at 460 nm; 74% at 660 nm),
demonstrating the limited efficacy of standard therapy alone.

At the one-year follow-up the intervention group
maintained progressive improvement, with R values

reaching 80% (460 nm) and 85% (660 nm), representing
increases of 29% and 22% from baseline, respectively.
This stabilization of spectrocolorimetric parameters
reflects sustained epithelial barrier function and resolution
of inflammatory metabolic activity. The control group,
where only basic therapy was used, showed no further
improvement beyond six-month values (54% at 460
nm; 69% at 660 nm), indicating persistence of chronic
inflammation.

Comparative analysis revealed that the multicomponent
therapeutic regimen produced a nearly two-fold increase
in light reflection coefficients across both spectral bands
compared to baseline values. This demonstrates restored
epithelial barrier function, reduced microvascular
hyperemia, and suppressed glycogen-dependent metabolic
activation. Spectrocolorimetric monitoring confirmed the
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high clinical efficacy of the combined therapeutic and
preventive complex and established its value as a sensitive
method for tracking long-term regression of peri-implantitis.

Conclusions

1. Adjunct use of a multicomponent therapeutic complex
with standard therapy yields a statistically significant
increase in gingival light reflection coefficients, indicating

3. Spectrocolorimetry provides an objective quantitative
method for evaluating treatment efficacy and is recommended
for routine clinical monitoring of peri-implantitis.

Prospects for further research. Further studies
with extended follow-up periods are warranted to determine
the long-term stability of the therapeutic outcomes
achieved with the combined modality therapy.

normalized microcirculation and inflammatory resolution.
2. The control group receiving only standard therapy
showed minimal improvement in spectrocolorimetric
parameters, confirming the limited long-term anti-
inflammatory efficacy of basic treatment alone.
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CIHHEKTPOKOJIOPUMETPUYHA OLHIHKA CTYIIEHSA 3AITAJIEHHS SICEH Y HAIIIEHTIB
3 HEPUIMIINIAHTUTOM B ITIPOLECI JIIKYBAJIBHO-ITIPO®IIAKTUYHHUX 3AXO/AIB

AJO. Aoybeyvka, C.A. HInaiioep, O.B. /lenvea

Jep:xkaBHa ycTaHoBa «[HCTHTYT €TOMATOJIOrII Ta Hie1enHo-11LeBol Xipyprii HanionaibHoi akaaeMii MeHYHUX HAyK
Ykpainuw» (M. Oneca, Ykpaina)

Pesrome.

[epriMIITAHTHT € OHIEFO 3 TOJIOBHUX PHYHH BTPATH JCHTATGHIX IMIUIAHTATIB 1 TOTpeOye CBOEYACHOTO HEIHBA3MBHOTO MOHITOPHHTY
3anaipHOro npouecy. CieKTpokoIopuMeTpist Ha ocHOBI mpobdu [lnmnepa-ITucapeBa qae 3Mory KiIbKiCHO OIIIHUTH CTaH EIITEINIIO SICEH
in vivo, ajne KJIiHIYHI JaHi Moo i 3aCTOCYBaHHS B TUHAMILI JIIKYBaHHS OOMEXKEHi.

Merta nocnimKeHHsT — BU3HAYUTU €(DEKTUBHICTD JIKYBaIbHO-IIPOQITAKTUIHOTO KOMIUIEKCY y TALi€HTIB i3 MEPUIMIUIAHTHTOM 32
JIOTIOMOTOIO CIIEKTPOKOJIOPUMETPHYHOI OLIHKH 3allalIeHHs SICeH.

Marepian i MeToqu. Y MpOCHEKTUBHE AOCIIIKEHHS BKIIOUCHO 67 mamieHTiB BikoM 25-55 pokis. [pyna nopiBasHHS (n = 28) oTpH-
MyBaja 0a30By Tepariro, OCHOBHA rpyra (n = 39) — 6a30By Tepairo + KOMIDIEKC aHTHOKCUIAHTHUX, IPOTH3AMAIBHIX Ta OCTEOTPOITHIX
npenaparis (MOBTOpHHH Kypc depe3 6 MicsmiB). CTYIIHB 3anajieHHs OL[IHIOBAJIN CIIEKTPOKOIOpIMETpoM «Ilymbcap» Ha TOBXKHUHAX XBUIIb
460 HM 1 660 HM y BUXiTHOMY CTaHi, yepe3 6 MicsiB i 1 pik. Bei manienTn Hananu iHGopMoOBaHy 3rofy Ha y4acTh y JOCIHIIKEHHI, IKe
3ailicHIOBaNIOCS 3 JOTpUMaHHIM npuHOuIiB ETranoro konekcy BeecBiTHROT MenuuHOi acouiamii (Ienbpcinchbka nexmapais). Bigmosia-
Ho 3aciganHs Kowicii 3 murans 6ioetuku Y «ICILIJIX HAMH» (mpotokxon Ne 1011 Bix 14.04.2022), Gy;i0 103BOJICHO POBEACHHS
pOro nociimkeHHs. CTaTUCTUYHO 3HAYYILY BiIMIHHICTh MK aJIFTEPHATUBHIMH KiTbKICHUMU O3HAKAMH 3 PO3IO/ILIOM, BiAMOBITHIM
HOPMaJIbHOMY 3aKOHY, OLIiHFOBAJIM 32 JAOMOMOTOI0 t-KkpuTepito CThiofeHTa. Pi3HHII0 BBa)KaId CTATHCTHYHO 3HauyIor mnpu p<0,01.
JocnimkeHHs € GpparMeHTOM HayKOBO-A0CIiTHOT poO6oTH «KOopeKIis mopyIieHb IpoLeciB 0CTeOreHe3y IpH JIiIKyBaHHI Ta MPOQiTaKTHII
YCKIIQIHEHb CTOMATOJIOT1YHHUX 3aXBOPIOBaHb Y BOCHHUI Yacy, NepxkaBHa peectpaitist Ne 0123U103247.

Pe3yabraTn. Bike uepe3 6 MicsIiB B OCHOBHIN Tpymi KoedimieHT BinOuTT cBiTia 3pic 10 71 % (460 HM) 1 79 % (660 HM) npoTtH
59% 1 74% y rpymi nopisusHHS. Uepes pik nokasuuku caraynu 80 % ta 85 % BiAmoBigHO, 0 Maibke yIBIUi MEPEBUILYBaJIO BUXITHUH
PIBEHB Ta IOCTOBIPHO MEPEBHIYBAIO PE3yIbTaTH 0a30B0i Tepamii. OTprMaHi 1aHi CBiIYaTh PO TOBTOTpUBAIE 30epeiKeHHS Oap’ epHOL
GbyHKLIT eniTenio Ta perpec XpoHIYHOro 3alalIeHHs JIMIIE 32 yMOBH 3aCTOCYBaHHS MYJIBTHKOMIIOHECHTHOT CXEMH.

BucHoBok. CIIEKTPOKOJIIOPUMETPIS € BUCOKOYYTIIMBUM METOIOM KOHTPOJIIO epEeKTUBHOCTI JIiKYBaHHS IEPHIMILIAHTUTY. JlonaBaHHs
PO3pOOICHOTO JTiKYyBaJIbHO-IIPOQPIIAKTHIYHOTO KOMITIEKCY 10 06a30B01 Teparnii 3a0e3medye 3Ha9HO Kpallly pereHepalio M’ IKHX TKaHHH
Ta CTablUIbHUN MPOTH3aNaIbHUN e(EKT IPOTATOM POKY CIIOCTEPEIKECHHSI.

Kuaro4doBi cyioBa: nepuimmiantur; criekrpokonopumerpisi; mpoba Ilusnepa-TTucapesa; Jopocii NalieHTH; JiKyBaIbHO-TIPO-

(iTaKTHYHIA KOMILICKC.
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PROBLEMS OF SYSTEMATIZATION
AND TREATMENT OF VASCULAR LESIONS
OF THE PAROTID GLAND IN CHILDREN

S. Shuvalov', A. IK”S"’“I’ 2 AND ADULTS: LITERATURE REVIEW
H. Krynychnykh', O. Stepanenko’, AND CLINICAL OBSERVATIONS
P. Hormash’?

National Pirogov Memorial Medical University'
(Vinnytsya, Ukraine),

Kharkiv National Medical University>

(Kharkiv, Ukraine),

Communal nonprofit enterprise «Vinnytsya regional
Clinical Hospital named after. N. I. Pirogov Vinnytsia
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Summary.

The classification of vascular lesions of the parotid gland remains a subject of considerable debate, complicating clinical
management. This article addresses these controversies by proposing a systematic categorization into malformations,
hyperplasias, and tumors (hemangiomas). We advocate for a diagnostic and therapeutic approach guided by the assessment of
GLUT-1 and CD34 immunohistochemical markers to resolve diagnostic uncertainty.

The objective is to investigate the issues surrounding the classification and treatment of parotid salivary gland vascular
lesions in children and adults, summarize contemporary literature, and analyze our own clinical observations with particular
consideration of immunohistochemical markers (GLUT-1, CD34).

Materials and methods. We conducted a review of current literature on the classification, diagnosis, and treatment of
parotid gland vascular pathologies. Three clinical cases of patients aged 33 to 57 years with vascular lesions of the parotid
salivary gland were analyzed. Diagnostic methods included clinical examination, ultrasonography with Doppler imaging,
magnetic resonance imaging, fine-needle aspiration biopsy, and subsequent histological and immunohistochemical studies. The
recommended principles of bioethics were adhered to during the research. The research was conducted as part of the scientific
research project ‘Development of methods for surgical and comprehensive treatment of patients with congenital and acquired
pathologies of the maxillofacial region with restoration of functions and taking into account concomitant pathologies’, state
registration number 0123U100745, completion date — 2023-2028.

Results. The analyzed cases demonstrated different vascular pathologies: capillary hemangioma, a combined hemangioma
and pleomorphic adenoma, and vascular hyperplasia. Immunohistochemical analysis with GLUT-1 and CD34 markers
confirmed the diagnoses. Treatment involved partial parotidectomy with tumor excision using organ-preserving techniques and
intraoperative facial nerve monitoring. All patients experienced an uneventful postoperative recovery.

Conclusions. Vascular lesions of the parotid salivary gland in children are typically hemangiomas with a characteristic
clinical course. In adults, rare variants such as epithelioid hemangiomas and vascular hyperplasias are more common. Precise
differential diagnosis requires a combination of clinical presentation, imaging modalities, and immunohistochemical profiling.
Surgical intervention remains the treatment of choice in complicated or progressive cases.

Key words: Oral Cavity; Salivary Glands,; Congenital Malformations; Hyperplasia, Tumors, Pathological Salivary Gland
Lesions, Immunohistochemical Markers of Proliferation and Apoptosis; Surgical Interventions on Salivary Glands.

Introduction

Vascular anomalies of the salivary glands are among
the most common benign vascular tumors in childhood and,
in many cases, typically following a three-phase course of
proliferation, stabilization, and spontaneous involution [1,
2]. Approximately 60% of all vascular lesions are localized
in the head and neck region, with up to 10% involving the
parotid salivary gland [3]. In adults, hemangiomas of the
parotid salivary gland are exceedingly rare, comprising
only 0.4-0.6% of all parotid tumors [4]. This localization
is clinically significant due to the proximity of the facial
nerve, risk of functional impairment, and significant
cosmetic defects associated with tumor growth [5].

The objective is to examine the challenges in classifying
and treating vascular lesions of the parotid salivary gland
in children and adults, review contemporary literature,
and analyze our clinical experience with consideration of
immunohistochemical markers (GLUT-1, CD34).
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Materials and methods. We conducted a review
of current literature on the classification, diagnosis, and
management of parotid gland vascular pathologies. Three
clinical cases of patients aged 33 to 57 years with vascular
lesions of the parotid salivary gland were analyzed.
Diagnostic methods included clinical examination, Doppler
ultrasonography, magnetic resonance imaging, fine-needle
aspiration biopsy, and histological/immunohistochemical
studies. The recommended principles of bioethics were
adhered to during the research. The research was conducted
as part of the scientific research project ‘Development
of methods for surgical and comprehensive treatment of
patients with congenital and acquired pathologies of the
maxillofacial region with restoration of functions and taking
into account concomitant pathologies’, state registration
number 0123U100745, completion date — 2023-2028.

Results. The first clinical manifestations of parotid
salivary gland vascular lesions typically appear in children
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before six months of age. Most present as a painless,
soft-elastic swelling in the parotid region, often with
bluish or purplish skin discoloration due to superficial
vascularization. The active growth phase generally occurs
within the first 6-12 months of life, followed by gradual
involution occurs in 70-90% of cases [6, 7], a pattern
consistent with our clinical observations (Fig. 1).

However, according to Leaute-Labreze et al. (2008),
approximately 20% of vascular lesions follow a complicated
course that necessitates active pharmacological or surgical
intervention [8], a finding supported by our clinical cases
(Figs. 2-4).

Fig. 1. Spontaneous regression of an infantile
hemangioma in a 5-month-old child.

Fig. 2. Patient M., 9 months old. High-flow
malformation of the parotid gland.

Fig. 3. The same patient. Procedure: superficial
parotidectomy with tumor excision.

Fig. 4. The same patient. Completion of
the procedure: superficial parotidectomy
with excision of the vascular tumor.

Doppler ultrasonography serves as the primary imaging
modality, enabling evaluation of vascular architecture, tumor
margins, and vascularization density [9]. Contrast-enhanced
magnetic resonance imaging (MRI) provides the most detailed
assessment of volumetric characteristics, invasion depth, and
involvement of adjacent structures [6]. Differential diagnosis
should include lymphangiomas, venous malformations,
pleomorphic adenomas, and embryonal sarcomas, particularly
in cases with atypical growth patterns [10].

Histologically, vascular lesions consist of dense
capillary network lined by proliferatively active
endothelial cells showing high GLUT-1 expression. This
immunohistochemical marker is pathognomonic for
infantile hemangiomas and facilitates differentiation from
other vascular malformations [11].

The pharmacological management of complicated
hemangiomas changed significantly after the introduction
of the B-blocker propranolol in 2008. According to Leaute-
Labreze et al. (2008), propranolol therapy at a dose of
2-3 mg/kg/day led to a clinically significant reduction
in tumor volume within the first 2-4 weeks in 88-92%
of patients [8]. Subsequent studies have confirmed the
efficacy and safety of prolonged treatment for up to
6-12 months. For patients with contraindications or an
inadequate response to -blockers, therapeutic alternatives
include systemic corticosteroids, Pulsed Dye Laser (PDL)
treatment, or surgical intervention [12-15].

Surgical management of parotid gland vascular
lesions is typically deferred until after the the proliferative
phase, except, in cases requiring earlier intervention for
ulceration, hemorrhage, facial nerve compression, or facial
deformity. Organ-preserving techniques with intraoperative
neuromonitoring are preferred to minimize the risk of facial
nerve injury [16].

Vascular malformations, hyperplasias, and hemangiomas
of the parotid gland present particular diagnostic and
therapeutic challenges. The pathogenesis of vascular anomalies
of the parotid gland in adults require further investigation.
Intraglandular localization complicates differential diagnosis,
necessitating distinction from pleomorphic adenoma,
lymphangioma, Warthin tumor, and angiolymphoid dysplasia
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based on clinical presentation, histological architecture, and
the extent of surgical intervention.

We present a description of three clinical cases of
vascular neoplasms of the parotid gland in adults.

Case 1. Patient K., 33 years old, was admitted to the
Department of Maxillofacial Surgery at the Vinnytsia

Regional Clinical Hospital named after M. 1. Pirogov in
January 2025 with complaints of a mass in the right parotid
region (Fig. 5). The lesion had appeared approximately
six months earlier, demonstrating slow enlargement
interspersed with three distinct episodes of rapid growth
followed by spontaneous regression.

Fig. 5. Patient K., 33 years old. Diagnosis: Vascular lesion of the right parotid gland.

Clinical findings: Examination revealed a 4 X 5 cm,
ovoid, soft-elastic formation with limited mobility beneath
the tragus. The mass exhibited slight enlargement when the
head was tilted downward.

MRI findings: The imaging study described the lesion
as suggestive of either a pleomorphic adenoma or a Warthin
tumor (adenolymphoma).

Fine-needle aspiration biopsy: The procedure yielded
0.2-0.3 ml of blood.

Surgical intervention: A partial parotidectomy
with tumor excision was performed. The obtained

specimens were submitted for histopathological and
immunohistochemical evaluation.

Histological report (No. 6556-6558): The benign lesion
consisted of clusters of tightly arranged, small capillary-
type vessels. These vessels displayed congested and
optically empty lumina, were lined by a single-to-double
layered endothelium, and were separated by thin fibrous
strands. The analysis also identified moderate cellular
inflammatory infiltration and ulceration of the lesion.

Pathohistological conclusion: Capillary hemangioma
(Figs. 6-9).

Fig. 6. Histopathology of the right parotid gland lesion from Patient K., 33 years. Hemangioma
of the parotid salivary gland with an outer fibrous capsule (1), a zone of predominantly
cavernous-type vessels (2), an area with chondroid structure (3), and a region of predominantly
capillary-type vessels (4). HE stain, 40x.

154



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

Fig. 7. Histopathology of the right parotid gland lesion from the same patient. Hemangioma of the
parotid salivary gland with an area predominantly of cavernous-type vessels (1), separated by a layer
of dense fibrous tissue (2) from an area of predominantly capillary-type vessels (3). HE stain, 100x.

Fig. 8. Histopathology of the right parotid gland lesion from the same patient. Weakly positive membranous
expression of the GLUT1 marker in the vascular endothelium of the tumor (1). HE stain, 100x..

Fig. 9. Histopathology of the right parotid gland lesion from the same patient. Strong positive
membranous—cytoplasmic expression of the CD34 marker in the vascular endothelium of the tumor.
HE x100.
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Postoperative course: The wound healed by primary
intention without complications.

Clinical case 2.

Patient Ch., 57 years old, presented to the Department
of Maxillofacial Surgery at the Vinnytsia Regional Clinical
Hospital named after M. 1. Pirogov in June 2025 with with
a slowly enlarging mass anterior to the right tragus.

Clinical findings: Examination revealed a 2 cm, ovoid,
soft-elastic, and minimally mobile lesion in the parotid
region anterior to the tragus. The tumor size increased
slightly upon head tilting

Surgical intervention: The patient underwent partial
parotidectomy with tumor excision. The obtained
specimens were submitted for histopathological and
immunohistochemical evaluation.

Histopathological conclusion: Hemangioma in
combination with pleomorphic adenoma of the right
parotid salivary gland (Figs. 10-12).

Postoperative course: The wound healed by primary
intention without complications..

Clinical case 3. Patient P., 50 years old, presented to
the Department of Head and Neck Tumors at the Podillia
Regional Oncology Center with a gradually enlarging mass
anterior to the right tragus. The patient’s initial symptoms
had appeared nine years prior.

Clinical findings: Examination identified a soft,
painless, non-fluctuating mass with well-defined margins
measuring 3 X 4 cm in the specified location.

Surgical intervention: Parotidectomy with tumor
excision was performed. The specimens were submitted
to histopathological and immunohistochemical
analysis.

Histopathological conclusion: Vascular anomaly
(hyperplasia) of the right parotid salivary gland
(Figs. 13-15).

Fig. 10. Patient Ch., 57 years old. Hemangioma (1) in combination with pleomorphic adenoma of the
parotid salivary gland. Mesenchymal component (2) and epithelial component (3). HE stain, 40x.

Fig. 11. The same patient. Hemangioma (1) in combination with pleomorphic adenoma of the parotid
salivary gland. Preserved salivary gland parenchyma (1), separated from the hemangioma (2) by
a fibrous septum (3). HE stain, 100x.
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Fig. 12. The same patient. Hemangioma (1) in combination with pleomorphic adenoma of the parotid

salivary gland. Absence of membranous GLUT1 expression in the vascular endothelium of the tumor

stroma (1); positive GLUT1 expression (2) in the endothelium of tumor-associated vessels. HE stain,
400x%.

Fig. 13. Histopathology of the right parotid gland lesion from Patient P., 50 years. Vascular
hyperplasia of the parotid salivary gland. Predominantly venous vessels (1) of varying calibers;
vascular bundle: arteriole (2), accompanying venules (3). HE stain, 40x.

Fig. 14. Histopathology of the right parotid gland lesion from the same patient. Blood vessels with
a discontinuous internal elastic membrane (1) in their wall. Weigert’s resorcin-fuchsin stain, 200x.
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Fig. 15. Histopathology of the right parotid gland lesion from the same patient. Vascular (venous)
hyperplasia of the parotid salivary gland. Absence of GLUT1 expression in the vascular endothelium
of the tumor (1), with positive expression in erythrocytes within the vascular lumen (2). 200x.

Discussion

According to the current recommendations of the
International Society for the Study of Vascular Anomalies
(ISSVA, 1996), vascular pathologies are classified into
vascular tumors and malformations. Hemangiomas
represent the most common vascular tumor in childhood,
with an incidence of 4-5% [17]. In adults, hemangiomas
account for only 0.4-0.6% of cases [4], with isolated
instances occurring in the parotid gland.

The development of hemangiomas in adulthood
may involve of endothelial cells alongside epithelioid
cells featuring eosinophilic cytoplasm. Histologically,
epithelioid hemangiomas are categorized into three
subtypes: (1) conventional epithelioid hemangioma,
(2) cellular epithelioid hemangioma, and (3) angiolymphoid
hyperplasia with eosinophilia.

Angiolymphoid hyperplasia was first described by
Wells and Whimster in 1969 [18], a finding consistent with
our observation of two such cases [19]. Similar cases have
been documented by Meningaud (2007) [20].

A consistent feature noted across studies is the
involvement of the parotid gland by these vascular
tumors. Periodic inflammatory episodes with alternating
enlargement and reduction of the lesion may serve as
a pathognomonic sign. In some instances, a well-defined
capsule is evident both clinically and histologically. These
tumors are often peripherally located within the gland,
facilitating their excision within healthy tissue margins.

The pathogenesis of vascular dysplasias and tumors
affecting the parotid glands remains unclear and warrants
further investigation. Both localized and diffuse forms
involving the entire gland have been described.

During embryonic and fetal development, vascular—neural
and glandular tissues form at different stages, with salivary
gland development occurring later. A similar pattern occurs
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phylogenetically, as the parotid gland emerges exclusively
in mammals [21, 22]. This developmental and phylogenetic
disparity likely accounts for the distinct separation of vascular
pathology from the glandular tissue [23-25].

When establishing the pathohistological diagnosis of
vascular developmental anomalies in the parotid gland, the
proposal by Roginski et al. (2011) should be considered,
which classifies some childhood hemangiomas as vascular
hyperplasias rather than tumors. This concept likely
extends to adulthood, where hyperplastic lesions, rather
than true tumors (hemangiomas), may develop within the
parotid gland.

Consequently, we propose a classification of vascular
pathologies in the head and neck region, specifically
those involving the parotid gland, into three distinct
entities: tumors (hemangiomas), vascular hyperplasias,
and malformations.

This classification provides a framework for precise
diagnosis, thereby warranting continued observation to
elucidate the clinical behavior and optimal management
of these distinct parotid gland lesions.

Conclusions

1. Vascular lesions of the parotid gland in adult
patients are most frequently represented by epithelioid
hemangiomas, which constitute angiolymphoid hyperplasia
with eosinophilia.

2. In most cases of epithelioid hemangiomas of the
parotid gland, tumor enucleation with preservation of the
gland can be performed.

3. The peripheral localization of vascular anomalies in
the parotid gland may be explained by the peculiarities of
phylogenetic and ontogenetic development of the vascular
network, as well as by the later integration of salivary gland
tissue.
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NPOBJEMHU CUCTEMATHU3ALIL TA JIIKYBAHHSA IMATOJIOTTYHUX YTBOPEHB 3 KPOBOHOCHUX CYJIUH
BLJISI BYLIHOI 3AJ1031 VY JITEM TA JOPOCJMX: OIVISA JITEPATYPU TA KJIHIYHI CIIOCTEPEXXEHHS

C. M. Illysanos', A. O. Kywuma', I'. I. Kpunuunux', I. 0. Cmenanenxo?, II. I1. Nopmaws®

HauionajabHuii Menu4yHuii yniBepcuret imeni [luporosa’
(M. Binnnus, Ykpaina),
XapkiBchbKuii HALIOHAJILHUI MeTHYHUI YHiBepcHTeT?
(m. XapkiB, Ykpaina),
KomyHaJibHe HekoMepiiiHe mimpueMcTBo «BiHHHIbKA 06/1acHa KiIiHiuHA JikapHs iM. M. 1. IIuporosa BiHHHIBbKOI 001acHOI paxm»’
(M. Binnuus, Ykpaina)

Pesrome.

VY crarTi po3mISTHYTI CHIpHI MUTAaHHS CHCTEMAaTH3allii Ta JIIKyBaHHS ITAIli€HTIB i3 MaTOJOTiYHUMHU YTBOPEHHSIMHU KPOBOHOCHHX CyIUH
Oyt BynHoi 3a1031. [1poroHyeThest OIITEHUM ITOALTSITH YCi CYAWHHI ITaTOJIOT14HI YTBOPEHHs Ha Mayb(opMallii, rirepruiasii Ta My XJIHHA
(remanriomu). Bubip TakTHKH JIIKyBaHHS Ta AIarHOCTHKH CIIiJl OOTPYHTOBYBATH 3 ypaxyBaHHSAM akTHBHOCTI MapkepiB Glutl Ta CD34.
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Merta. BuBunTy npo0ieMu cucteMatn3alii Ta JIiKyBaHHS CyAMHHUX Ypa)keHb NPUBYIIHOI CIIMHHOI 3aJ]031 y AiTell i Jopocnux,
y3arajJbHUTH Cy4acHi JIiTepaTypHi JaHi Ta NpOaHali3yBaTH BJIACHI KJIIHIYHI CIIOCTEPEIKEHHS 3 YpaXyBaHHSIM IMYHOTiCTOXIMIYHUX
mapkepis (GLUT-1, CD34).

Marepiaiu Ta metoau. [TpoBeneHo o cydacHuX MmyOitikaniif oo kinacudikanii, AiarHOCTHKH Ta JTiKyBaHHS CYJMHHHUX MaToO-
JoTi# mpuByIIHOT 3a;1031. [IpoaHanizoBaHO TpH KJIiHIYHI BUMAIKK NAl[i€HTiB BiKoM Bix 33 10 57 pOKiB 3 CyITMHHUMH YPa)KeHHSAMH TPH-
BYILIHOT CJIMHHOT 3aJ1034. BHKOpHCTaHO KITiHIYHE 00CTEKEHHS, YABTPa3ByKOBE JOCIIDKEHHs 3 Ioruieporpadiero, MarHiTHO-pEe30HAHCHY
ToMorpadiro, TOHKOTOJIKOBY acHipaliiiHy 0ioICio, a TAKOXK TiCTONOTIYHI Ta iMyHOTricTOXiMiuHI MeTonu. [Ipy MpoBeIeHHI A0CIiKeHb
30epiranucss peKOMeHI0BaHi MPUHIUNY 0i0eTHKH. J0CTi/PKeHHs BUKOHAHI Y MeXax HayKoBO-A0CHiIHOT poboTn «Po3podka meToniB
Xipypri4HOTO Ta KOMIUIEKCHOTO JIIKYBaHHS XBOPHX 3 BPOIKEHOIO Ta HabyTOIO MATOJOTIE0 IEIeTHO-TUIEBOT TIISTHKH 3 BiTHOBICHHSIM
GbyHKIIH Ta 3 ypaxyBaHHAM CyIyTHBOI ATOJNOTI», HOMep AeprkaBHOI peectpauii 0123U100745, Tepmin Bukonanus — 2023-2028 pp.

Pe3yabTaTn. Y n0CiipKeHHX BUMAAKaX BUABICHO Pi3HI ()OPMU CyIHMHHUX MATOJIOTIH: KamIipHa reMaHrioMa, reMaHrioma y Ioej-
HaHHI 3 IeHOMOP(HOI aJICHOMOIO Ta CyIMHHA TinepIuiasis. IMyHOTiCTOXIMIYHI JOCTIPKEHHS MiATBEPAMIN JIarHOCTUKY 3a JI0IO0-
moroto MapkepiB GLUT-1 ta CD34. JlikyBanbHa TaKTHKa BKJIIOYaJla YaCTKOBY PE3EKII0 MPHUBYIIHOT 341031 3 BHIAJIECHHAM MyXJIUH,
i3 3aCTOCYBaHH;IM OpraHo30epirarourx MiAXo/iB Ta iHTpaoNepanifHOr0 KOHTPOIIO LiNICHOCTI JHIeBOro HepBy. Ilicisonepariinuii
nepebir OyB 6e3 yCKIIaHEHb.

BucHoBku. CyMHHI ypaXeHHS IIPUBYIIHOI CIIMHHOT 3aJ1031 Y JiTe HaiiyacTille npecTaBieHi FeMaHTioMaMH 3 TUIIOBUM Iepedirom,
TOJI SIK Y JOPOCIIHX MEePEeBAXKAIOTh PIAKICHI BapiaHTH — eTITEiOIIHI TeMaHTiOMHM Ta CyIMHHI rinepruiasii. s npaBunbHOT audepeHuiiHol
JiarHOCTHKHM HEOOXiIHO TO€IHYBAaTH KIIHIYHI JIaHi, IHCTpYMEHTaIbHI METOAH Bi3yauizalii Ta iMyHOricTOXiMi4HI Mapkepu. Xipypriuxe
JIKyBaHHS € METOZOM BHOOPY IPH YCKJIaJHEHUX ab0 mporpecyrounx Gopmax narosorii.
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HEALTH PROTECTING PROGRAM, MENTAL
HEALTH AND PSYCHOSOCIAL WELL-BEING

AS PART QUALITY OF LIFE IN SCHOOL AGE
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1. Shkrobanets

Bukovinian State Medical University
(Chernivtsi, Ukraine)

CHILDREN

Summary.

A supportive school environment and adequate physical activity are crucial for enhancing children’s overall health and
Health-Related Quality of Life (HRQoL). Regular physical activity in children is associated with improved fitness, higher
cardiometabolic health, and better mental and psychosocial well-being.

Objective of the study was to evaluate the impact of a health-preserving school program on children’s HRQoL, with particular

focus on mental health.

Material and methods. A cross-sectional study included 79 healthy schoolchildren aged 11-12 years. The main group
(32 participants) underwent a specialized health-preserving school program for one year, and results were compared with
a control group (47 children). HRQL was assessed using the generic CF-87 questionnaire, emphasizing psychological well-being,
self-esteem, and general mental health. The recommended principles of bioethics were adhered to during the research.

Results. The school-based program promoted physical activity and fitness through collaborative games and group tasks. While
total HRQoL scores were slightly higher in the main group, mental and psychosocial self-esteem indicators showed significant
improvement (80.6 + 2.8% vs. control group 68.2 + 3.3%, p < 0.05). Participants in the main group reported better functioning in
schoolwork, sports participation, communication, friendship-building, and family relationships over the preceding month.

Conclusions. This study demonstrates the effectiveness of experiential health-preserving school programs in increasing
physical activity and positively influencing children’s HRQoL, particularly mental health and psychosocial self-esteem

Key words: Children; Health Protecting School Program, Health-Related Quality of Life; Physical Activity, Mental Health.

Introduction

Safeguarding children’s health and ensuring optimal
developmental conditions are critical global priorities.
As a foundation of national prosperity, health underpins
scientific, cultural, and economic advancement [1, 2].
Pediatric health emerges from complex interactions
between genetic, social, cultural, environmental, and
medical factors [3]. Childhood represents a crucial window
for establishing motor competencies, healthy behaviors,
and lifelong well-being patterns. Consequently, protecting
school-aged children’s health constitutes an urgent societal
priority, particularly as health declines may stem not only
from illness but also from inadequate physical activity
and poor exercise tolerance [4]. Contemporary research
demonstrates that moderate-to-vigorous physical activity
enhances physical health and cognitive function, including
memory, executive processing, attention, and academic
performance [5].

Physical activity serves as a cornerstone for improving
the Health-Related Quality of Life (HRQoL) in children [6].
Regular activity correlates with reduced adiposity, improved
fitness, and enhanced cardiometabolic profiles. Despite this,
global data indicates fewer than 30% of children achieve
recommended daily activity levels of 60 minutes moderate-
to-vigorous intensity [7].

Schools provide ideal settings for health interventions,
given children’s substantial time investment in educational
institutions [8]. Multilevel actions across individual,
familial, community, institutional, and policy domains can
positively impact mental health and psychosocial well-
being [9, 10].

Specialized instruments measure well-being in pediatric
populations. Current research remains predominantly

disease-focused, fragmented across diagnostic categories,
and oriented toward symptomatic assessment. Most studies
concentrate on pathological conditions such as cardiac
disorders, epilepcy, autism spectrum disorders, attention-
deficit/hyperactivity disorder, etc. [11-13]. Current practice
favors abbreviated questionnaires like SF12, EQ-5D though
these capture limited functional aspects and primarily
serve disabled or ill populations [14-16]. While valuable
for monitoring disease progression, even comprehensive
systems like the PedsQL™4.0 measurement model—
integrating generic core scales with disease-specific
modules for assessing HRQoL across healthy and clinical
populations—prove inadequate for evaluating mental and
psychosomatic health dimensions [17].

Health-Related Quality of Life (HRQoL) constitutes
a multidimensional construct shaped by environmental,
demographic, physiological, and pathological
determinants [18, 19]. Significant knowledge gaps persist
regarding biological mechanisms, functional capacity,
health perceptions, and environmental influences. Despite
numerous multidimensional instruments and conceptual
models for assessing HRQoL in neurodevelopmental
conditions, their implementation remains limited in clinical
and research settings [20, 21].

Preliminary evidence suggests shared predictors of
HRQoL across neurodevelopmental conditions, with
positive correlations observed for adaptive functioning,
positive self-perception, adequate physical activity,
resource access, and supportive family environments [22,
23]. Conversely, HRQoL measures also capture mental and
psychosomatic pathologies, typically showing negative
associations with disease-specific characteristics and
psychiatric symptoms [24, 25].
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Research on physical activity, sedentary behavior, and
HRQoL has primarily focused on pediatric populations
with chronic illnesses [25]. However, studies investigating
transdiagnostic predictors across neurodevelopmental
profiles in healthy populations remain urgently needed.
Such research is crucial for developing care frameworks
that address the common needs of neurodivergent
individuals across diagnostic categories [26-29].

Objective of the study was to examine the influence of
health-preserving school programs on children’s HRQoL,
with particular emphasis on mental health.

Materials and methods

A cross-sectional descriptive study included 79
healthy schoolchildren aged 11-12 years (mean age
11.6+0.7 years). The main group (32 participants)
underwent a specialized health-protective school program
for one year, with results compared to a control group
(47 children). The program incorporated valeological
support with a rationally organized regimen including
morning gymnastics, daily outdoor physical activity
and games, respiratory exercises, ophthalmic training,
sand art therapy, and ergonomic workspace organization.
Assessments included nutrition status, physical activity
habits, sedentary behavior outside school, resting
anthropometric and blood pressure measurements, pulse
oximetry, physical readiness tests and health-related
quality of life (HRQoL) evaluation. The generic CF-87
questionnaire assessed social/cognitive functions through
section 7 (psychological well-being), section 8§ (self-
esteem), general mental health (MHS), physical health
(PHS), and total quality of life (QLS). Specific focus was
placed on General Health (GGH), Self Estime (SE), and
Family Activity/Coersion (FA, FC). Data were processed

using variational statistics in Statistica 6.0 (StatSoft),
expressed as mean + standard error. Statistical analysis
employed Student’s t-test for numerical variables,
with two-tailed p-values, and p<0.05 was considered
statistically significant. The recommended principles of
bioethics were adhered to during the research.

Results of the research

The selection of the CF-87 questionnaire for assessing
psycho-emotional aspects of HRQoL was based on
its comprehensive coverage of relevant domains. For
example, while the KIDSCREEN-52 instrument measures
Psychological Well-being (6 items), Moods and Emotions
(7 items), Self-Perception (5 items, totaling 18 items), the
generic CF-87 questionnaire includes 44 items addressing
these dimensions. Potential interpersonal bias may have
occurred due to multiple researchers assisting with
questionnaire administration.

Both study groups comprised children without
developmental disorders, congenital anomalies, or chronic
diseases. Anthropometric measurements indicated age-
appropriate height and weight parameters, though six
children were classified as underweight based on body
mass index (BMI).

The school-based program aimed at enhancing physical
activity and fitness incorporated collaborative games
and group tasks. Total HRQoL scores measured by
CF-87 were moderately low overall, primarily due to
poor general health and physical activity metrics. The
main group showed non-significantly higher total scores
(59.8 + 1.4% vs. control 55.9 £ 1.4%, p = 0.17). Two
subscales demonstrated non-significantly higher values
in the control group: GGH (51.3 +4.9% vs. 56.1 + 3.6%,
p=0.16) and PHS (54.4 + 1.9% vs. 56.5 = 1.8%, p=0.37).
All other indices were elevated in the main group (Fig. 1).

Fig. 1. The summary statistic of HRQoL data by groups

Children in the main group demonstrated significantly
better mental and psychosocial self-esteem indicators
(80.6 + 2.8% vs. control group 68.2 + 3.3%, p<0.05).
During the prewious month, these children reported
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improved performance in schoolwork, enhanced athletic
ability, better social interactions, stronger communication
skills, and more meaningful friendships. They also
described feeling better overall about themselves and
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reported improved family relationships. Both family
activity and cooperation scores were significantly higher

productivity, academic achievement, and overall well-
being [4, 10, 26, 29].

in the intervention group (80.5 £+ 2.8% vs. 68.8 & 3.6%,
p <0.05).

The health-protective school program implemented
for the main group created environments that encouraged
active play, reduced sedentary behavior, and increased
physical activity levels and cardiorespiratory fitness.
These improvements appear rooted in enhanced self-
regulation processes. Self-regulation encompasses control
of physical activity levels, behavior, cognitive function,
and emotional management, ultimately leading to better
adjustment reflected in positive social relationships,

Conclusions. This study provides evidence
supporting the effectiveness of experiential health-
preserving school programs in improving physical activity
and positively influencing children’s HRQoL, particularly
in mental health and psychosocial self-esteem.

Future experiential learning interventions should
strengthen evidence through rigorous methodological
approaches and clear reporting of educational components.

Conflicts of interests: The authors declared no
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310POB’A3BEPITAIOUYI TIPOTI'PAMMU, ICUXIYHE 3JOPOB’SI TA HCUXOCOUIAJIBHE BJATOIIOJIYY4Ys1
SIK YACTHHA SIKOCTI JKUTTA JITEXA IIKLJIBHOI'O BIKY

H. 1. Kosmiok, IO. I0. Xoo3incvka, F0. M. Heuumaiino, 1. /]. IllIkpooaneys

BykoBHHCHKMIi Aep:kaBHUMIT MeIUYHUIT YHiBepcUTET
(M. YepHiBui, Ykpaina)

Pe3srome.

CrpHsT/IMBe LIKiTbHE CEPEIOBHIIE Ta PiBEHb ()i3MYHOT AKTHBHOCTI € KITFOUOBHM JI0 MOKPAIIEHHS 310POB’S B LIIJIOMY Ta SIKOCTi KHTTS,
noB’s3aHoi 31 3mopoB’sim (SIXKII3) qutsiuoro HacenenHs. PerymsapHa (i3UuHa aKTUBHICTH y IIKOJSPIB CIPHSIE MOKPAIIAHHIO (i3HYHOT
(bopmH, BUIIOMY CepLEBO-MeTabO0TIYHOMY PiBHIO, ICUXIYHOMY 3I0POB’I0 Ta IICHXOCOLIAILHOMY Olaronoiyvyro.

Mertoto gocitimKeHHs OyJ10 BUBUMTH BILTHB 30POB’s130epiratodol MKIIBHOT IPOrpaMy Ha SIKiCTh XKUTTS JIiTeH, 0COONUBO Ha IICHXiYHE
3II0pOB’sl.

Marepiaun i metoan. [IpoBeneno nocimikeHHs 3a y4acTio 79 3mopoBux mkomsapis 11-12 pokis. OcHoBHa rpyna aitel (32 ocobu)
Oyna 3ajydeHa /0 CrelialbHOI 0310pOBUO] MIKITBHOI MPOrpaMu MPOTATOM OJJHOTO POKY Ta OTPUMAaHi pe3ynbTaTH MOpPiBHIOBAJIACS
3 JaHUMH KOHTpOoJbHOI Tpynu (47 piteit). s ouinku SIXKI13 3aranbuuii onutyBanbauk CF-87 OyB BUKOpHCTaHUi 3 0COOIHBOIO yBa-
T'OI0 JI0 TICHXOJIOTTYHOTO OJIaronoyyds, CAMOOIIIHKH Ta 3aralbHOTO IICUXIYHOTro 310poB’s. [Ipu npoBeneHHi qociikeHb 30epiranucs
PEKOMEHI0OBaHi MPHHITUIN 010CTHKH.

PesyabraTn. 3acTocoBaHa IIKiIbHA TporpamMa Oyia crpsMOBaHa Ha PO3BUTOK (i3MUHOT aKTHBHOCTI Ta 03A0POBIICHHS AiTeH
i moeqHyBanacs 3i CHiBIIpallelo AiTel B irpax Ta BUKOHAHHI CIIJIBHUX 3aBlaHb. 3aransHuil pisens SIXKII3 6yB aero kpammm, mokas-
HHKH MICUXI1YHOT Ta IICUXOCOLiaNbHOT CAMOOLIHKH OYJIH TOCTOBIPHO BUIIMMH B OCHOBHIHM IpyIi HiX B KOHTpoubHiH (80,6+2,8% npoTtu
68,2+3,3%, p<0,05). 3a monepeaHiii Mics1b AITH OCHOBHOI IPYIH Bin4yiu cede Kpallle B HaBYaHHi, y BMiHHI 3aiiMaTUCs CIIOPTOM,
y HaBUYKaX PO3MOBILSITH Ta PYXKUTH 3 iHIIUMH, JIQJHATH B POJIUHI.

BucnoBku. Le nociipKkeHHs Haae 0Ka3y, IO MiATBEPKYIOTh e()eKTHBHICTh MIKUTBHUX HPOrpaM 3i 30epeKeHHs 310pOB’s, SKi
HOKPAIIyIOTh (i3U4HY aKTUBHICTb 1 [TO3UTHBHO BILIMBAIOTH HA SIKICTh XUTTS 1iTeH, 0COOIMBO Ha NICUXIYHE 3[0POB’ s Ta IICUXOCOLIaIbHY
CaMOOIIiHKY.

KuarouoBi cj1oBa: nitu; 310pos’sa36epiratodi WKiTbHI MPOrpaMu; SKiCTh KUTTS; Gi3HYHA aKTHBHICTh; MICHXOIOTIYHE 310POB’S.
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Summary.

The overlap of bronchial asthma and Chronic obstructive pulmonary disease (COPD) is associated with more severe disease
progression and earlier onset of pulmonary hypertension (PH), necessitating novel diagnostic approaches.

Objective. To optimize the diagnosis of pulmonary hypertension in patients with asthma—COPD overlap (ACO) using
immunobiochemical markers, oxidative stress parameters, and Klotho protein measurement.

Materials and Methods. A total of 120 patients were examined (asthma, n = 45, COPD, n = 50, ACO, n = 25) using clinical,
instrumental, and immunobiochemical assessment (IL-4, IL-18, TNFa, VEGF-A, Klotho, SOD).

Compliance with ethical standards. Written informed consent was obtained from all patients prior to their participation
in the study. All procedures were approved by the Ethics Committee of the Institute of Immunology and Human Genomics of
the Academy of Sciences of the Republic of Uzbekistan (Protocol Ne . 2025-0003) and were conducted in accordance with the
principles of the Declaration of Helsinki adopted in October 2024 at the 75th General Assembly of the World Medical Association.

Statistical analyses were performed using SPSS 26.0. Data are presented as arithmetic mean (M) + standard deviation (SD)
or standard error of the mean (m). Differences were evaluated using Student’s t-test and the Mann—Whitney U-test. A p-value <
0.05 was considered statistically significant.

Funding: This work was carried out within the framework of the research plan of the Bukhara State Medical Institute
(05.2022 DSc.135) entitled «Development of new approaches to early diagnosis, treatment, and prevention of pathological
conditions affecting the health of the population of the Bukhara region after COVID-19 (2022-2026)», as well as on the basis of
baseline funding of the research project of the Institute of Immunology and Human Genomics of the Academy of Sciences of the
Republic of Uzbekistan «Immunobiochemical and molecular-genetic diagnostics of the cardiorespiratory system in patients with
overlapping bronchial asthma and chronic obstructive pulmonary disease in the experimental setting» (Protocol No. 2, 2024).

Results. In ACO patients, mean pulmonary artery pressure was 1.8-fold higher compared with asthma patients (24.0 + 2.1
vs 13.3 £ 1.7 mmHg, p<0.01). IL-18 levels were 3.4-fold higher than in controls (252.6 = 12.3 vs 73.8 + 6.4 pg/mL, p<0.001).
Klotho protein concentration in ACO with PH exceeded control values by 6.4-fold (42.3 £ 3.1 vs 6.54 = 0.72 pg/mL, p<0.001),
indicating a compensatory response.

Conclusion. The combined clinical and immunobiochemical data confirm the hypothesis that the overlap of bronchial asthma
and COPD is associated with the most severe course and rapid development of pulmonary hypertension. Immunobiochemical
markers, including cytokine profiles, oxidative stress indicators, and Klotho levels, provide valuable tools for improving the
accuracy of diagnosis and prognosis in asthma—COPD overlap patients.

Keywords: Asthma; Chronic Obstructive Pulmonary Disease; Overlap, Pulmonary Hypertension, Cytokines; Klotho
Protein; Oxidative Stress; Diagnostics.

Introduction

The overlap of bronchial asthma (BA) and chronic
obstructive pulmonary disease (COPD) represents
a significant challenge in modern pulmonology. This clinical
phenotype combines the features of both conditions and is
associated with a more severe course and poorer prognosis.
Patients with BA/COPD overlap experience frequent
exacerbations, accelerated decline in lung function, and an
increased risk of disability [1-4]. Diagnostics is complicated
by overlapping clinical and functional characteristics of
the diseases. These factors highlight the need for novel
biomarkers and methods to assess pathogenesis in order to
optimize diagnostics and therapy [5, 6].

Immunobiochemical studies have demonstrated that
systemic inflammation, characterized by activation of
proinflammatory cytokines, increased oxidative stress, and
disruption of the antioxidant system plays a central role in
the development of BA/COPD overlap. Oxidative stress
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contributes to the progression of broncho-obstruction,
endothelial injury, and the development of pulmonary
hypertension. Recently, the Klotho protein has attracted
considerable attention due to its antioxidant, anti-
inflammatory, and cytoprotective properties [7-10].
Reduced Klotho levels are associated with impaired
lung function, vascular dysfunction, and an increased
risk of pulmonary hypertension. Consequently, Klotho
measurement may serve as a novel diagnostic and
prognostic tool for BA/COPD overlap [11-14].
Pulmonary hypertension in BA/COPD overlap patients
arises from chronic inflammation, hypoxia, and endothelial
dysfunction. Evaluation of immunobiochemical markers
in this context enables early diagnosis and guides the
selection of optimal therapy [15-18]. Assessment of
cytokine profiles, oxidative stress levels, and Klotho
concentration can support risk stratification and facilitate
a personalized approach. This strategy can reduce the
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incidence of complications and improve the effectiveness
of pharmacotherapy [19, 20]. Consequently, investigating
the pathogenetic mechanisms of BA/COPD overlap
remains a critical task in contemporary medicine.

Obijective of the study: To optimize the diagnosis of
pulmonary hypertension in patients with bronchial asthma—
COPD overlap based on analysis of immunobiochemical
markers, assessment of oxidative stress, and Klotho
measurement.

Materials and methods of the study

The study included 120 patients treated in the
pulmonology and allergology departments of the Bukhara
Regional Multidisciplinary Medical Center between
2021 and 2024, divided into three groups: Group I (n =
45) — patients with bronchial asthma (BA); Group II (n =
50) — patients with COPD; Group III (n = 25) — patients
with BA/COPD overlap. Inclusion criteria were age
18-70 years and a clinically and instrumentally confirmed
diagnosis. Exclusion criteria included oncological diseases,
decompensated cardiovascular conditions, and acute
infections.

Clinical and functional diagnostics were performed
according to GINA and GOLD 2022 recommendations,
including spirometry, bronchodilator testing, and
echocardiography for pulmonary hypertension assessment.
Pulmonary hypertension (PH) severity was classified
according to Rybakov M. K., 2008: mean pulmonary artery
pressure (MPAP) of 20-40 mmHg indicated moderate PH,
40-60 mmHg — significant PH, and >60 mmHg — severe PH.

Immunobiochemical analyses included measurement
of IL-4, IL-18, TNF-a, VEGF-A, Klotho, and superoxide
dismutase (SOD) levels.

Cytokines and Klotho protein in blood serum were
measured using a three-stage «sandwich» ELISA
method with Vector-Best reagents (Novosibirsk, Russian
Federation).

Statistical analyses were performed using SPSS 26.0.
Data are presented as arithmetic mean (M) + standard
deviation (SD) or standard error of the mean (m).
Differences were evaluated using Student’s t-test and the
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Mann—Whitney U-test. A p-value < 0.05 was considered
statistically significant.

Compliance with ethical standards. Written
informed consent was obtained from all patients prior
to their participation in the study. All procedures were
approved by the Ethics Committee of the Institute of
Immunology and Human Genomics of the Academy
of Sciences of the Republic of Uzbekistan (Protocol
Ne. 2025-0003) and were conducted in accordance with
the principles of the Declaration of Helsinki adopted in
October 2024 at the 75th General Assembly of the World
Medical Association.

Funding: This work was carried out within the
framework of the research plan of the Bukhara State Medical
Institute (05.2022 DSc.135) entitled «Development of new
approaches to early diagnosis, treatment, and prevention of
pathological conditions affecting the health of the population
of the Bukhara region after COVID-19 (2022-2026)», as
well as on the basis of baseline funding of the research
project of the Institute of Immunology and Human Genomics
of the Academy of Sciences of the Republic of Uzbekistan
«Immunobiochemical and molecular-genetic diagnostics of
the cardiorespiratory system in patients with overlapping
bronchial asthma and chronic obstructive pulmonary disease
in the experimental setting» (Protocol No. 2, 2024).

Results of the study

The mean age of patients with bronchial asthma
was 41.2 + 2.4 years, which was significantly lower
by a factor of 1.17 compared with patients with COPD
(48.3 £ 2.1 years). Comparison between the BA group
and the BA/COPD overlap group, where the mean age
was 53.4 + 2.6 years, showed that patients with overlap
were 1.30 times older than those with BA and, on average,
1.11 times older than those in the COPD group.

Analysis of gender distribution revealed a predominance
of females in the BA and overlap groups, whereas a higher
proportion of males was observed in the COPD group. This
pattern may be associated with higher smoking prevalence
among men (Fig. 1).

ACO

Female

Fig. 1. Gender distribution of patient groups (%), (*P<0.05)
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The duration of the disease in BA patients was
15.2 + 1.4 years, which was 1.74 times higher (p < 0.05)
than in the COPD group (8.71 £ 0.9 years) and 2.08 times
(p<0.001) higher in the BA /COPD overlap group
(7.32 + 0.8 years), indicating a longer course of asthma
compared with other phenotypes.

Analysis of complaints revealed that in patients with
BA/COPD overlap, the frequency of dyspnea was 72.0%,
1.70 times higher than in BA (42.2%, p<0.05) and slightly
higher than in COPD (68.0%, 1.06 times). Skin pallor in the
ACO group was observed in 64.0%, exceededing BA by 1.20
times (53.3%) but not significantly different from COPD
(62.0%). Cyanosis of the nasolabial triangle was 2.05 times
more frequent than in BA (64.0% versus 31.1%, p<0.05), and
1.14 times more frequent than in COPD (56.0%). Chest pain
in patients with decussation was observed in 52.0%, 3.33
times more frequent than in BA (15.6%, p<0.001) and 1.37
times more frequent than in COPD (38.0%). Complaints of
weakness were noted in 68.0% of ACO patients, 2.79 times
higher than in BA (24.4%, p<0.001) and 1.09 times higher
than in COPD (62.0%). Sweating was observed 4.95 times
more often than in BA (44.0% versus 8.89%, p<0.001) and
1.47 times more often than in COPD (30.0%). Appetite
decrease was most pronounced in ACO (80.0%), 2.25 times
higher than in BA (35.6%, p<0.001) and 1.60 times higher
than in COPD (50.0%, p<0.05).

Analysis of concomitant pathology in patients
with overlapping asthma and COPD revealed that the
frequency of concomitant hypertension (HT) reached
68.0%, 4.36 times higher than in BA (15.6%, p<0.001)
and 1.31 times higher than in COPD (52.0%). Coronary
heart disease (CHD) was also observed predominantly
in BA (68.0%), 2.04 times more common than in asthma
(33.3%, p<0.01) and 1.48 times more common than in
COPD (46.0%). Gastrointestinal diseases were identified
in 44.0% of ACO patients, exceeding BA by 1.98 times
(22.2%, p<0.05) and COPD by 1.16 times (38.0%).
ENT pathology was more common in BA (66.7%) and
ACO (60.0%), whereas in COPD it was significantly
less frequent (46.0%). Anemia in overlap patients was
detected 2.31 times more often than in BA (36.0% versus
15.6%, p<0.01), and 1.20 times more often than in COPD
(30.0%). Among endocrine disorders, prevalence was
highest in COPD (38.0%), 2.44 times higher than in BA
(15.6%), while ACO patients had an intermediate rate
(28.0%). The smoking factor was of particular importance:
it was present in the majority of ACO and COPD patients
(84.0%), 12.6 times higher than in BA (6.67%, p <0.001),
confirming its key role in the pathogenesis of COPD and
bronchial asthma overlap.

In patients with BA/COPD overlap, complications were
detected significantly more often than in isolated forms of
the diseases. Thus, respiratory failure in BA/COPD overlap
occurred in 80.0%, 2.00 times more frequently than in BA
(40.0%, p<0.001), and 1.54 times more frequently than in
COPD (52.0%, p<0.05).

Cardiovascular pathology deserves particular attention:
pulmonary heart disease was most pronounced in ACO
(68.0%), 4.36 times higher than in BA (15.6%, p<0.001),
and 1.36 times higher than in COPD (50.0%). Chronic heart
failure (CHF) was recorded in 76.0% of COPD patients,
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2.44 times higher than in BA (31.1%, p<0.001), while in
ACO its frequency was 56.0%, occupying an intermediate
position relative to BA. It is noteworthy that radiographic
signs of emphysema were more often recorded in COPD
(68.0%), minimal in BA (13.3%, 5.11 times less, p<0.001),
and 52.0% in ACO, indicating pronounced remodeling of
lung tissue. These results demonstrate that in BA/COPD
overlap, complications develop more frequently than in
isolated BA, with cardiovascular pathology (pulmonary
heart disease and CHF) acting as the leading component
in the clinical picture.

Next, we analyzed echocardiographic data of
the right heart in the examined patient groups.
Mean pulmonary artery pressure was lowest in
the control group (10.0 £ 0.61 mm Hg) and patients
with BA (13.3 £ 0.72 mm Hg), whereas in COPD
(26.0 £ 1.21 mm Hg) and ACO (24.0 £ 1.13 mm Hg)
it increased by 1.95 and 1.80 times compared with BA
(p < 0.05), reflecting the development of pulmonary
hypertension. Pulmonary artery diameter in COPD patients
(26.0 £ 0.81 mm) was 1.32 times higher than in the control
group (20.0 = 0.52 mm) and 1.17 times higher than in BA
(22.2 £ 0.63 mm). In ACO (24.0 + 0.72 mm), expansion
was also observed compared to the control (1.21 times).
Right atrial dimensions showed similar changes: height in
COPD and ACO (44.0 £ 1.22 mm) exceeded the control
(40.0 £ 1.00 mm) by 1.12 times. The transverse dimension
was highest in COPD (34.0 + 1.01 mm), 1.17 times greater
than in BA (28.9 £ 0.62 mm) and 1.13 times greater than in
the control (30.0 + 0.71 mm). The parasternal dimension
of the right ventricle in COPD (30.0 = 1.0 mm) was
1.2 times larger than in the control (25.0 £ 0.62 mm), and
the apical dimension increased to 38.0 £ 1.17 mm versus
35.0 = 0.94 mm in the control (1.09 times). Interestingly,
right ventricular wall thickness decreased: in COPD and
ACO (4.01 £ 0.24 mm), it was 1.25 times lower than the
control (5.02 + 0.34 mm), indicating dystrophic myocardial
changes due to chronic overload (Fig. 2).

Thus, the most pronounced structural and functional
changes in the right heart and signs of pulmonary
hypertension were detected in COPD (46%, n=23) and
ACO (56%, n=14), whereas in BA (28.9% n=13) these
changes were minimal.

The next stage of our research was to conduct an
immunological examination of the patient groups.

Cytokine profile analysis showed that the IL-4 levels
in the BA group (25.3 + 1.21 pg/mL) were significantly
higher than in the control values (9.36 + 0.62 pg/mL) by
2.7 times (p<0.001), and in BA complicated by pulmonary
hypertension (29.3 £ 1.43 pg/mL); they further increased
by 1.16 times compared to BA without complications. This
reflects the activation of the Th2 component of immunity,
contributing to the maintenance of chronic inflammation
and remodeling of the airways.

IFN-y showed opposite dynamics: in BA
(13.5+0.84 pg/mL), levels decreased relative to the control
(17.5 £ 0.92 pg/mL) by 1.30 times, and in BA with PH
(11.3 £0.71 pg/mL) by 1.55 times (p < 0.05). A decrease
in IFN-y indicates weakening of the Th1 response, shifting
the balance toward Th2-mediated reactions.
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Fig. 2. Analysis of echocardiography data in the examined subjects, (*P<0.05)

IL-18 increased significantly: in the BA
group (193.2 £ 9.4 pg/mL), it exceeded the control
(73.8 £ 5.11 pg/mL) by 2.62 times (p<0.001), and in BA
with PH (237.5 + 11.2 pg/mL) by 3.21 times (p<0.001),
confirming the role of IL-18 in activating inflammatory
cascades and endothelial dysfunction.

TNF-0 showed a significant increase: in BA
(36.8 £ 1.8 pg/mL), levels were 2.02 times higher than
in the control (18.3 £ 1.1 pg/mL) (p<0.001), and in BA
with PH (48.8 £2.3 pg/mL), 2.71 times higher (p<0.001).
This cytokine promotes chronic inflammation, apoptosis
activation, and lung tissue remodeling.

The angiogenesis factor VEGF-A in BA
(170.3 = 8.22 pg/ mL) exceeded the control
(154.8 £ 7.91 pg/mL) by 1.12 times, whereas in PH
(195.6 £ 9.1 pg/mL), its concentration was 1.26 times
higher, indicating activation of angiogenic mechanisms as
a compensatory response to hypoxia.

The endothelial marker EN1 in BA (1.53 £ 0.08 pg/mL)
was 1.92 times higher than in the control (0.82 + 0.05 pg/mL)
(p<0.001), and in BA with PH (2.53 £ 0.12 pg/mL) it
was 3.11 times higher (p<0.001), indicating pronounced
endothelial dysfunction.

Of particular interest is the Klotho protein, the
concentration of which in BA (17.6 £ 0.92 pg/mL)
exceeded the control (6.54 + 0.41 pg/mL) by 2.72 times
(p<0.001), and in BA with PH (21.3 + 1.13 pg/mL) by
3.31 times (p<0.001). Its increase can be interpreted as an
adaptive protective mechanism aimed at reducing oxidative
stress and slowing vascular remodeling.

Superoxide dismutase (SOD) activity in the
BA group (1203.7 £ 45.6 pg/ mL) and BA with PH
(1002.5 + 41.8 pg/mL) was reduced compared with the
control (1503.7 + 52.4 pg/mL) by 1.25 and 1.5 times,
respectively (p<0.05), reflecting depletion of antioxidant
protection and increased oxidative stress processes (Fig. 3).

CODb >l<1503,7 1203,7 1002,5

Klotho protein 6,54 1*7,6 213*
EN1 0,82 1*,53 2,53
VEGF-A 154,8 170,3 195,6

TNFa 18,3 3>16<,8 48,8

IL-18 73,8 193,2>l< 237,5 "

IFNy i 17,5 13,5 11,3

1L-4 9,36 25*,3 29,3 *
Control m“BA 1« BA with PH

Fig. 3. Imnmunobiochemical markers in the examined groups with BA (pg/mL, P<0.05)

169



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XV, Ne3(57), 2025
voL. XV, Ne3(57), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Thus, BA, especially when complicated by pulmonary
hypertension, is accompanied by a shift in the immune
response towards anti-inflammatory reactions, activation
of angiogenesis, endothelial dysfunction, and decreased
antioxidant potential. An increase in the Klotho levels
can be considered a compensatory mechanism aimed at
limiting the damaging effects of inflammation and hypoxia.

Immunological studies were then conducted by dividing
each group into subgroups with or without pulmonary
hypertension.

Analysis of the cytokine profile revealed that
the IL-4 concentration in patients with COPD was
15.5 + 0.92 pg/mL, 1.66 times higher than in the control
group (9.36 = 0.61 pg/mL) (p<0.05). In the COPD
subgroup with pulmonary hypertension, it increased to
to 18.6 = 1.12 pg/mL, 1.99 times higher than the control
(p<0.001).

Conversely, [FN-y levels tended to decrease: in COPD
(12.2 £ 0.72 pg/mL), they were 1.43 times lower than in
the control (17.5 £ 0.91 pg/mL), and in COPD with PH
(10.6 £ 0.62 pg/mL) 1.65 times lower (p<0.05).

IL-18 increased significantly: in the COPD group,
levels were 215.6 + 10.4 pg/mL, 2.9 times higher than
in the control (73.8 + 5.15 pg/mL, p<0.001), and in PH
272.3 £ 12.2 pg/mL, 3.71 times higher than the norm
(p<0.001).

A significant increase was also noted for TNF-a: in
COPD (42.3 + 2.12 pg/mL), levels exceeded the control
(18.3+1.11 pg/mL) by 2.31 times (p<0.001), and in COPD
with PH (64.7 = 3.21 pg/mL) by 3.52 times (p<0.001),
confirming the role of TNF-a in maintaining inflammation,
cellular damage, and vascular wall remodeling.

VEGF-A, akey angiogenesis factor, increased moderately:
in COPD 201.4 + 9.32 pg/mL, 1.31 times higher than the
control (154.8+7.93 pg/mL), and in PH 257.6 + 11.5 pg/mL,
1.67 times higher than the control values (p<0.05).

The endothelial activation marker EN1 in COPD
patients was 2.12 + 0.12 pg/mL, 2.62 times higher than
the control (0.82 + 0.04 pg/mL, p<0.001). In COPD with
PH, it reached 3.42 + 0.17 pg/mL, 4.24 times higher than
the norm (p<0.001), reflecting progression of endothelial
dysfunction.

Klotho protein levels in COPD were 30.5 + 1.62 pg/mL,
4.71 times higher than the control (6.54 + 0.42 pg/mL,
p<0.001). In COPD with PH, levels increased to
37.6 £ 1.92 pg/mL, 5.73 times higher than the control
level (p<0.001).

Superoxide dismutase (SOD) activity in COPD patients
(951.6 + 42.1 pg/mL) and in those with COPD and PH
(910.7 £ 39.8 pg/ mL) was lower than in the control group
(1503.7£52.4 pg/mL) by 1.58 and 1.65 times, respectively
(p <0.05) (Fig. 4).
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Fig. 4. Immunobiochemical markers in the examined groups with COPD (pg/mL, *P<0.05)

Overall, these results demonstrate that COPD,
particularly when complicated by pulmonary hypertension,
is associated with pronounced inflammatory shifts, activation
of angiogenesis, and endothelial dysfunction, accompanied
by decreased antioxidant potential. Increased Klotho protein
reflects an adaptive response of the organism.

In patients with overlapping asthma and COPD (ACO),
IL-4 levels were 32.3 £ 1.62 pg/mL, 3.45 times higher
than in the control (9.36 = 0.61 pg/mL, p<0.001). In ACO
with PH, levels increased to 37.5 £ 1.92 pg/mL, 4.01 times
higher than the norm (p<0.001).

IFN-y concentration decreased: in ACO, levels
were 11.8 £ 0.72 pg/mL, 1.48 times lower than the
control (17.5 £ 0.91 pg/mL), and in ACO with PH,
9.34+0.62 pg/mL, 1.87 times lower than the norm (p<0.05).
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IL-18 increased significantly: in ACO, levels were
252.6 + 12.8 pg/mL, 3.44 times higher than the control
(73.8 £ 5.13 pg/mL, p<0.001). In ACO with PH,
concentration reached 312.1 + 14.5 pg/mL, 4.22 times
higher than the norm (p<0.001).

TNF-a also showed a significant increase: in ACO,
levels were 56.5 £ 2.62 pg/mL, 3.11 times higher than the
control (18.3 £ 1.13 pg/mL) (p<0.001), and in ACO with PH,
72.2+3.31 pg/mL, 3.94 times higher than the norm (p<0.001).

VEGF-A concentrations in ACO were
244.4 + 10.2 pg/mL, 1.58 times higher than the control
(p<0.05), and in PH 301.7 = 12.7 pg/mL, 1.95 times higher
than the norm (p<0.05), indicating active stimulation
of angiogenesis and remodeling of pulmonary vessels
characteristic of pulmonary hypertension.
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The endothelial dysfunction marker EN1 in ACO was
3.15 £ 0.15 pg/mL, 3.82 times higher than the control
(p<0.001), and in ACO with PH 3.81 + 0.18 pg/mL,
4.61 times higher than the norm (p<0.001).

Klotho protein levels significantly increased: in ACO,
35.9 £ 1.75 pg/mL, 5.53 times higher than the control
(6.54 £ 0.44 pg/mL, p<0.001), and in ACO with PH,

42.3 £2.03 pg/mL, 6.55 times higher than the norm
(p<0.001).

The activity of the antioxidant enzyme SOD decreased: in
patients with ACO it was 915.6 +40.1 pg/mL, 1.64 times lower
in than the control group (1503.7 + 52.4 pg/mL) (p<0.05).
In ACO with PH, levels decreased to 901.3 + 38.7 pg/mL,
1.67 times lower than the norm (p<0.05) (Fig. 5).
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Overall, the data confirm that in ACO, particularly
when complicated by pulmonary hypertension, pronounced
inflammatory and angiogenic changes occur, accompanied
by endothelial dysfunction, reduced antioxidant protection,
and compensatory increase in Klotho protein. This
indicates a complex interaction of immunobiochemical
mechanisms in disease pathogenesis and emphasizes the
need to consider them when optimizing therapy.

Discussion of the obtained results

Analysis of clinical data revealed that in patients with
bronchial asthma combined with COPD, the disease course
is more severe compared with isolated forms. In the overlap
group, more rapid decompensation of respiratory function
and earlier development of pulmonary hypertension
were observed, whereas in patients with only bronchial
asthma or COPD, this process progressed more slowly.
The presence of overlap was associated with a higher
frequency of cardiovascular complications, including
pulmonary heart disease and signs of chronic heart failure,
confirming the clinical significance of the combined lesion
and indicating high risks of disease progression.

Immunological studies have shown that patients with
overlap and pulmonary hypertension exhibited the greatest
cytokine, manifested as a sharp increase in proinflammatory
markers and a decrease in anti-inflammatory factors. IL-18
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ACTMA - XPOHIYHE OBCTPYKTHUBHE 3AXBOPIOBAHHS JIETEHIB: IMYHOBIOXIMIUHI MAPKEPU,
OKCHUJIATUBHUM CTPEC, BLIOK KJIOTO TA iXHS POJIb B OIITUMIBAIIIL JIATHOCTHUKHA
JIETEHEBOI I'IIEPTEH3II

H. A. ®@aizynnacea', T. ¥. Apinosa', A. A. Payos', A. A. Karomos', III. M. Myxmopoé', b. 3. Xamoamoé®, C. C. /Jasramog*

IncrutyT iMmyHoustorii Ta reHomiku JoauHu Akajnemii Hayk Pecny6aiku Y3oekucran'
(M. TamkenT, Y30eKkucran),
ByxapcbKuii Jep:kaBHUi MeIHYHUIT iHCTUTYT iMeHi AGy Adi i6H Cino®
(M. Byxapa, Y30exkucraHn)

Pesiome.

[NepexpuTTsi OpoHXiaNBHOI ACTMU Ta XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOpioBaHHs jereHs (XO3JI) moB’s3aHe 3 GBI TSHKKUM
repebiroM 3aXBOPIOBAaHHA Ta OUTBII paHHIM PO3BUTKOM JiereHeBoi rineprensii (JII'), mo BuMarae HOBUX A1arHOCTHYHUX MiIXOMIIB.

Merta. OnTuMi3yBaTy 1iarHOCTHKY JIETeHEBOI IiIlepTeH3il y MallieHTiB 3 nepekputtsiM actMu Ta XO3J1 3a gornomororo iMyHobioxiMiy-
HUX MapKepiB, MapaMeTpiB OKHCHOTO CTpecy Ta BUMiptoBaHHA Oiika KioTto.

Marepianu Ta Mmeroau. byno obcrexeno 120 mauienti (actma, n = 45, XO3JL, n = 50, ACO, n = 25) 3a 101OMOI0I0 KIiHIYHOT,
IHCTpyMeHTaJIbHOI Ta iMyHOOioxiMiuHOT oninku (IL-4, IL-18, TNFa, VEGF-A, Klotho, SOD).

JorpumaHHs eTHUHHX cTaHnapTiB. [TuceMoBy iHpopMoBaHy 3roxy OyJa0 OTpHMAaHO BiJl yCiX HAIlieHTIiB Hepex X yJacTio B TOCTi/-
keHHi. Yci nporenypu Oymu cxBaieHi ETnaanm komiteroM [HCTHTYTY iMyHOMOTIT Ta reHoMiku monuan HAH Pecnyoniku Y36ekncran
(nmpotoxoin Ne 2025-0003) i BUKOHaHI BiANOBITHO 10 NMPHHIHMIIIB [enbciHCBKOI Aekiapanii, yxBaneHoi y »oBTHI 2024 poky Ha 75-i
I'enepanbHiit acamoiei BeecBiTHROT MeMYHOT acortiartii.

CraTHCTHYHUI aHAITi3 POBOAUBCS 3a qoroMororo SPSS 26.0. [lani npeacTaBieHi y BUNSIII cepeaHboro apupmerndnoro (M) £ cTan-
napTHe BiaxuiaeHHs (SD) abo ctanmapTHa MOXHOKa cepeqHboro (m). Pi3HuIS olliHIOBaIacs 3a TOMOMOTOK0 t-KpuTepito CThIOZCHTA Ta
U-kpurepiro Manna-YitHi. 3HaueHHs p < 0,05 BBaXayocst CTaTUCTUYHO 3HAYYIIVM.
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dinancysanns. JlaHe NOCTIIKCHHS BUKOHAHO B paMKax IUIaHy HAayKOBO-IOCIHIIHHX poOiT Byxapchkoro mepxaBHOTO MEIHYHO-
ro iHcrutyTy (05.2022 DSc.135) «P0o3poOka HOBUX MiAXOMIB IO PaHHBOI AIaTHOCTUKH, JIKyBaHHS Ta MPOQIIAKTUKHU ITaTOIOTTYHUX
CTaHIB OpraHi3My, [0 BIUIMBAIOTH Ha 370poB’s HaceneHHs1 byxapcekoro periony micist COVID-19 (2022-2026)», a Takox Ha OCHOBI
6a30Boro (iHaHCYBaHHS TEMU HAyKOBO-JOCIIAHUX pobiT IHCTUTYTY iMyHOMorii Ta renomiku monuan HAH Pecny6niku Y36ekucran
«ImyHOOGiOXiMIUHA Ta MOJEKYISIPHO-TEHETHYHA A1arHOCTHKA KapAiOpecIipaTOpHOI CUCTEMH y XBOPHX i3 MOETHAHHIM OpOHXiaIbHOL
aCTMHM Ta XPOHIYHOTO OOCTPYKTHBHOT'O 3aXBOPIOBAHHS JIET€Hb B €KCIIEpPHUMEHTI» (rpoTokon Ne 2, 2024).

Pe3yabrarn. Y namientis 3 AKO cepenniit THCK y JereHeBiit aprepii OyB y 1,8 pa3za BUIIMM NOPIBHSHO 3 MalliEHTaMH 3 aCTMOIO
(24,0 + 2,1 mpotm 13,3 + 1,7 MM pr. cT., p<0,01). PiBens IL-18 OyB y 3,4 paza BumuM, HiX y KOHTPOIBHOI rpymu (252,6 + 12,3 nporu
73,8 + 6,4 ir/mi, p<0,001). KonnenTpanis 6inka Knoro y namientis 3 AKO Tta JII' nepeBuiyBaia KOHTpOJIbHI 3Ha4eHHs y 6,4 pa3a
(42,3 + 3,1 nmporu 6,54 £ 0,72 rir/m1, p<0,001), 10 CBiTYUTH PO KOMIIEHCATOPHY PEAKIIIIO.

BucnoBox. KomGiHOBaHI KIIiHIYHI Ta IMyHOO10XIMiYHI JaHi MIATBEPAXKYIOTh TilIOTE3Y, IO MEPEKPUTTSI OPOHXIANBHOI aCTMH Ta
XO3JI noB’s13aHe 3 HaWBa)KYUM I1€pediroM Ta IIBUIKUAM PO3BHUTKOM JIereHeBoi rineprensii. IMyHoOioXiMiYHI MapKepH, BKIIOYAI0UN
npoini NUTOKIHIB, HOKa3HUKHM OKUCHOTO cTpecy Ta piBHI Klotho, € miHHUMY iHCTpyMEHTaMU IS I IBUIIEHHS TOYHOCTI A1arHOCTHKHU
Ta MIPOTHO3YBaHHS Y MAILi€HTIB 3 HepeKpuTTsM actmu Ta XO3J1.

KurouoBi cj1oBa: actma; Xponiuse 06cTpyKTHBHE 3aXBOPIOBAHHS JIETeHb; EPEKPUTTS; JIETeHeBA TillepTeH3isl; IMTOKIHM; GiT0K

Kioto; okucHIOBaJbHUI CTpeC; TiarHOCTHKA.
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[HNIATPUMKM HEMOBJIAT 3 TAXKOIO
BPOHXOJIETEHEBOIO INCIIIA3IEIO
/. O. loopancekuil, A. O. Menvuiukosa

JIpBiBCHKHI HAI[IOHABHAN MEIUYHHUN YHIBEPCHTET
imeni Jlanmna [Namumnekoro, MO3 Vipainu
(m. JIpBiB, YkpaiHa)

Pezrome.

Tlokpawenns nokasHuKie UICUBAHHA HAO3BUUAUNHO HEOOHOUEHUX HEMOGIAM He 3a0e3Neuuio 3MEeHULeHHs Yacmomu
oponxonecenesoi oucnaaszii (BJI]), sika ece we diacnocmyemucs y 3HauHol yacmku maxkux oimeu. Hezeascarouu Ha nassHicmb
0eKiIbKOX egheKmunux memooie npoPiraKmuky ybo2o 3axX60pPI0EAHHs, y YACMUHU NEPeOYacHO HAPOOICEHUX HEMOBLAM
dopmyromucsa maxcki popmu BII], i maxi oimu moxcyms nompedysamu mpueanioi eHOOmpaxeanbHoi WmMyyHoi 6eHMuUnAYii
seeens (LLIBJI). ¥Ynpooosaw ocmanmix pokie 0CHOHA y6aza OOCIIOHUKI6 ma KAHIYyucmis 6yia 30cepedicena Ha npogirakmuyi
BJIN, a nixyeanns nayienmie 3i 6CMaH08IeHUM MANICKUM 3AX6OPIOGAHHAM NePeBadtCHO OYN0 emnipuunum. ¥ yoomy 02naoi
npeocmasiieno CyuacHy Konyenyiio Qizionoiuno oorpynmosanoi cmpamezii LIIBJI y dimeil 3i 6cmanogieHum 0iaeH030M MANCKOL
BJI]], sxa 6iopiznaecmobcsa 8i0 nioxodie, ki mpaouyitiHo 8UKOPUCTNOBYIOMb NIO 4Ac NIKY8AHHA PeCcnipamopHozo oucmpec-
cunopomy. Jonomoza nemosnamam iz msicxoio bIIJ nompebye 3acmocysanns moodeni AiKy8aHHs XPOHIYHO20 3AX8OPIOBANHS
U HwWoi Memu NIKY8ANbHUX YMPYUAHb NOPIGHAHO 3 6UKOPUCIAHHAM CIAHOAPMHUX NiOX00i8, AKI NEPesadcHo NPaKmuKyoms
¥ BIOOLNEHHSX THMEHCUBHOT Mepanii HOBOHAPOONCEHUX W00 NAYIEHMIE 3 20CMPOIO NAMOLOZIEN.

Knrouoei cnosa: 6ponxonezenesa ducnnasis, ouxanvha niompumxa; MeXaniuna 6eHMuiAYis 1e2eHb, Nepeduacho Hapo-

Odrceni Hemoeaama.

Bctyn

JocnimkeHHs, SKi BUBYalOTh ¢(heKTUBHICTH MITYYHOI
BeHTHIALIT ereHb (IIIBJI) y mepegdacHO HapoIKEHHUX
ZiTel, Maihke BUKITIOYHO 30CEPEKeHI Ha TOCTPOMY Tepi-
OJIi 3aXBOPIOBAHB JICTCHD, MPOPUIAKTHUII X YIIKOIKECHHS
1 3MEHIIEHH] pU3UKY XpoHiYHOi maronorii. HaGararo
MEHIIE BUCOKOSKICHUX JOCIIJDKEHb MPUCBIUYCHI JIiKY-
BaHHIO HEMOBIAT i3 OpoHXOIereHeBoro mucrnrasiero (bJLT),
sika hopMyeThes a00 BKe HasiBHA. He3Bakaioun Ha MOKpa-
LIEHHsI HEOHATAJIBbHOI OTIOMOTH, 32 OCTaHHI KiJIbKa Jecs-
TWIITH 3aXBOproBaHicTh Ha BJIJ] moMiTHO He 3HU3MIACA,
YaCcTKOBO Yepe3 Kpallle BI)KHBaHHS Ha/3BHUYAHO HE3pi-
JUX IiTeH, IKi HAPOIKYIOTHCS Ha PaHHIHN CTalii pO3BUTKY
JIETEHIB, HE MAIOTh aJ€KBATHOTO aHTHOKCHIAHTHOTO 3a-
XHCTY 1 PalTOBO Mi/UIa0ThCS BIUIMBY BHIIMX KOHICHTpALiH
kucHio [ 1,2]. Tomy manoiimoBipHo, mo bJIJ] 3HuKHE 3 Bijg-
JIUICHb IHTEHCHUBHOI Teparlii B OCSDKHOMY MaiOyTHBOMY.
BomHovac My pOAOBKXYEMO CTHKATUCS 3 HEOOXIIHICTIO
Ha/laBaTu JOBIOTpHUBAILY AuXaibHy miarpumky (IIT) ne-
MOBJISITAM 3 HAJ3BUYAHO MaJMM I'eCTAliHHUM BiKOM
3 Pi3HUM CTYIIEHEM AMXaJIbHOI HEOCTATHOCTI, HE MAlOU!
HaJiHHUX JO0KAa3iB, AKi OW IMiITBEPIKYBaIH MOTEHIIHHI
KIIIHIYHI peKOMEeHIaIli1.

VY npomy BizHOCHOMY iH(OpMaliifHOMY BakyyMi ic-
HYIOTb 3HAYHI BiIMIHHOCTI KJTIHIYHOT TIPAKTHKH 1 YAMAJI0
HEOHATOJIOT1B MPOAOBXKYIOTH JTiKyBaTn HeMoByAT 3 BJI/I 3a
JIOTIOMOT'OIO CTpPATETiH, AKi 3a3BHYail BUKOPHUCTOBYIOTHCS
y TOCTpiif cTanii pecnipaTOpHOTO JUCTPEC-CUHIPOMY
(PC), He3BaXkarouu Ha BaXKJIMBI BiIMIHHOCTI B aToisi-
OJIOTTYHHX OCOOIHMBOCTSIX TOCTPOI i XPOHIYHOT (ha3H 3aXBO-
proBaHHs nereHsb (Tadm. 1) [3]. Kpim toro, gacTto He ycBi-
JOMITFOETHCS, o 3aBnaHHs J(I1 HeoOXimHO mepeMicTHTH
3 aKLEHTY Ha eKCTy0allii 3a IepIoi MOXJIMBOCTI 710 BU3HA-
HHS TOTO, IIIO TiCTIS PO3BUTKY XPOHIYHOI XBOPOOH JIETCHIB
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aJIeKBaTHa IOBrOCTPOKOBA MIATPIMKA € HEOOXiTHOIO s
pOCTy JIeTeHIB i 0CTaTOYHOTO BiHOBIICHHS.
Tparchopmamis PIIC y BJI/I BizOyBaeThCs MOCTYTIOBO
Ta 3 pi3HOI0 MBHUAKiCcTIO. BogHoUac, marodizionoriuni
3MiHU MOTPEeOYIOTH Yacy, a TOMY CTPaTerisi BeHTHIISII]
Yy HaJI3BUYANHO HE3PIiTNX MAIi€HTIB, SKi 3aUMIAIOTHCS
sanesxxanmu Big IBJI micis mepmux 2-3 THKHIB KUTTA,
HE Ma€ 3MIHIOBAaTUCh panToBo. HaBmaku, moTpiOHO Tepi-
OJMYHO TIEPEOIiHIOBATH KITIHIYHIHA CTaH, TOKa3HUKH Ta-
3000MiHYy Ta JIETeHEBOi MEXaHIK{ 3a JTaHUMH TpadiaHOrO
MOHITOPHHTY 1 BiIIIOBiAHO KopuryBatu napamerpu AI1.
[MaTodiziomoriuni 3MiHH, MO0 TPHU3BOIATH A0 TKKOL
BJI, € 6araropakTopHNMH Ta 3AJTHIIAIOTECS HE 10 KiHIIA BU-
BYCHHUMH Ta 3po3yMinmmmu [4]. BogHOoYac BijoMo, 10 TOBIO-
cTpoKoBa 3anexxHicTh Bix LIIBJI moxe hopmyBaTwcs 3a Kitb-
KOMa KITIHIYHUMH CIieHapisiMu [5-6]. BiqmoBigHo 10 omHOTO
3 HUX MICIsT HapokeHHs mBuAKo nporpecye PIC, peakmis
Ha BBEJICHHS Cyp(aKkTaHTy HEAOCTATHS, JIIKYBaHHS BUIMAarae
roMipHO-BHCOKHX mapameTpis [1IBJI; cTan Takux HEMOBIAT
HIKOJIH ICTOTHO HE TIOKPAIYETHCS 1 IIOCTYTIOBO (POPMY€EThCS
XpOHIYHE 3aXBOPIOBAHHS JIETCHB. B 1HIIIOMY BHITaaKy MOBa
Moxe ¥itH ripo PIIC srerkoro abo cepeaHpOro CTYIICHS TSDK-
KOCTI 3 TOYATKOBUM IIOJIIIIIICHHSM, 1HOIi YCIIIIITHOIO €KCTY-
0Oarri€to, OMHAK 3 HACTYITHIM IOTiPIICHHIM PECITipaTOpPHOTO
CTaTyCy, IO BIMAarae IoBTOPHOI iHTYOaIIii a00 i IBUIICHHS
mapametpiB 11IBJI i mpu3BoANTH 1O XPOHIYHOT 3aI€KHOCTI
Big IIIBJI. ¥V TpeTboMy BapiaHTI MiCIIsT HAPOMKCHHS BHSIB-
JISIFOTH BiZICYTHI 200 MiHIMaITEHI 03HAKH TOCTPOTO 3aXBOPIO-
BaHHJ JIETCHb 3 HE3HAYHOIO KHCHEBOIO 3aJICKHICTIO; IMTUHA
repeBakHo motpedye HeinBaziitHoi JI1 abo numie iHkomn
xopotkodacHoi L11BJI 3 MiHIMaIEHIIME TapaMeTpaMu, OTHAK
3TO/IOM PECIiPATOPHUM CTaTyC IMOCTYIIOBO MOTiPITY€ETHCA,
3HIDKYETBCS IPO30PICTB JIETCHEBUX MOJIIB, MOYKE BUHUKATH
roTpeda B iHTyOaIIil Ta ITOCTYIIOBO 30UTBIITY€eThCA piBeHb 11
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Tabnuus 1

MopiBHANBLHI NOYaTKOBiI NapamMeTpu BeHTUNALII y rocTpin (cTparerisi npodinakTMkn ypaxeHHs nereHb)
i XpoHiyHin (copmoBaHa Tsikka BI1[1) dpasax 3axBoproBaHHA nereHb B HOBOHapoaXeHux [3]

[MapameTtpu BeHTUNAL,T

YacToTa BeHTUnSAUIT (/XB)

OuxanbHuii o6’em (Vt, mn/kr)

Tpuanicte Bauxy (Ti, cekyHawn)

CniBBigHoweHHA Baux: Buaunx (I: E)

MosutneHUI TUCK HanpukiHui Buguxy (PEEP, cm H,0)

[ocTpa dasa XpoHiyHa daza*
40-60 12-20
4-6 10-15**
0,25-0,33 0,5-1,0
1:2-1:4 1:5
4-6 7-9%**

TMpumimku. *— cuHxpoHi3oeaHa nepioduyHa npumycosa seHmurnsayis (SIMV) 3 MOXIIUBoHo MidmMpPUMKO muUckoMm (Makcumym 12 cm
H,0), uinbosum HacuyeHHsam KucHem 93-97% ma MpulHAMHOR 2irnepkarHieto, ** — abo eidnoeioHo 0o nompebu docsizHymu

BAocmamHix eKcKypciti epyOHOI Kiimku, ***
Y HEeMOBIIAT i3 NepIIOi TPyIH YacTo HAsBHI CYNyTHS
ITHEBMOHIsI 200 TiNoIuIa3is JIereHb, Y HUX TaKOX YacTille
MO)K€ BUHUKATH JIETeHEeBa rineprensis. Jpyruii cruenapii
€ HalMOIIMPEHIINM 1, HIMOBIPHO, € HACIIIIKOM BILIUBY
BiHOCHOI rinepokcii # ypakeHHs He3piJUX JIETEHb,
ITOB’SI3aHOTO 31 HITYYHOIO BEHTHIIALIEO [7]. Y TpeTboMmy
BapiaHTI MOXJIMBE MTPUCKOPEHE J03piBaHHs JIeTeHb MiJ
J€r0 BHYTPIITHBOYTPOOHOTO 3aMaIbHOTO TpoIIecy (Xopio-
aMHIOHIT 200 BHYTpPIIIHbOAMHIaJIbHA IH(EKIIis) 3 HACTYI-
HOIO MiJIBUIIIEHOIO CIPUHHATIANBICTIO HE3PUIUX JIETEHb 10
ypaxenHs BHacinok I micis napomxenns [8].

VYei natodiziosnoriuHi NOpyUIeHHs, XapaKTepHi JIst
BJIJ], MOXXyTh HE BUABISTHCS IO JPYTOTO MICSIIS KUTTS,
HpoTe NPOrpecytoue 3pOCTaHHS ONOPY JUXAIBHUX IIIs-
xiB (1) moxxe OyTH OYEBUIHUM BXKE B Iepmli 7 IHIB
miciast Hapo/ukeHHs [9]. O3HakaMu 1IbOTO MOXYTh OyTH
BuaUIeHHs cekpety i3 JI1I i HepiBHOMIpHA BEHTHIISALIS
JIETCHB, IO MPU3BOAUTD JI0 MOSBU MITPYIOUHX aTeNCKTa-
3iB 1 popMyBaHHsS eM(}i3eMaTO3HUX JUISHOK Y JICTCHSIX Ha
IPYTOMY-TPeThOMY THOKHI KUTTA [ 10]. ¥V neskux HaiimMeH-
HIMX MAIIEHTIB BXKE HAMPHUKIHI[I TEPIIOTO THIKHS KUTTS
PEHTIEHOJIOTIYHO MOXKYTb BUSIBISITHCS IEPEPO3TATHEHHS
JIeTeHb, PEIMANBHI aTeJIeKTa3!u Ta HEOTHOPITHI TUISTHKH
3 eM(izemoro abo 3HIKEHHM po3opocTi [3]. B ekcrpe-
MaJIbHO HEIOHOIIEHNX HEMOBJIAT, SIKi BCE IIe TOTpeOyBan
[IBJI Ha TpeThOMY THIKHI JKUTTS, BCTAHOBJICHO MOTpPeOy
y 30ibIIeHHI quxanpHoro 00’ eMy (1O), He3Baxkaroun Ha
MiATPUMAHHS PUHAHSITHOI TinepkanHii [11].

arodizionoriuni ocnou JAII nemoast 3 BJI/I.

Tepmin «OpoHXOJIETEHEBA TUCILIA3IM) XapaKTepU3ye
3aJIy4eHHs Y MaToJOTIYHUI TpoLeC He JIMIIE MapeHXiMU
nerenp, a i JJII. V 6inpmocti Hemosiar 3 BJIJ] mepeBaxae
oocrpykiist 111, ane crmiBBiHOMICHHS MiX IapeHxiMa-
TO3HUM 1 OPOHXIAJIBHUM YPa)KEHHSIM € 1HIUBITyaTbHIM.

YacTto ypakyroTbCs HE JIUIIE BepXHi (IPOKCHMAIIbHI),
ane 1 HwxkHiI (muctaneHi) JI, mo cynpoBomxKyeThCs
MTOSIBOIO Pi3HMUX KIIHIYHUX CHMIITOMIB. YpakeHHS CIIH-
30B01 1 migciau30B0i 060noHOK BepxHix (I moxe OyTn
OB’ SI3aHUM 13 TPHUBAJIOIO IHTYOAIli€I0 Tpaxel, SKa MOXe
MIPU3BECTHU JI0 CTEHO3Y IUISIHKH Tpaxel IiJl FOJI0COBUMH
3B’sI3KaMH, MIiCIIeBOi OOCTPYKIIii BHACTITOK YTBOPEHHS
TpaHyJIbOMH B OTBOPi OpoHXa ab0 Auc(yHKIIi TOI0COBHX
3B’s130K [12]. TlommpeHoto MpuYnHOI0 00CTpyKIii BepX-
Hix JIIII € Takok TpaxeoOpOHXOMAIIALS, SIKa MOXKe OyTH
Pe3yJIbTaTOM TPUBAJIOr0 HUKJIIYHOTO PO3TSATyBaHHS He-
3pinux L. TpaxeoOpoHXOMaIIAIisi MOXKE IIPU3BOJIUTH /10
muHaMigHO1 06cTpykuii I mix gac BUIUXY, IO BUSBIIA-
€TBCS EKCITIPATOPHUM CTPUIOPOM i aHOMAJIBHUMHU TIETIIAMU

— Moxe 6ymu nompiGHUM 8ULUL MUCK 3a5IeXHO 68i0 ocobriueocmell ypaxeHHs Ne2eHsb.

oTik-00’eM B HeMoByT Ha [1IBJI [13], abo iHcTipaTopHIM
CTPUIOPOM BHACJIJIOK KOJIANCY MPOKCUMAIBHOT AUISTHKH
Tpaxei y miTei, ki AMXaroTh caMocTiiHO. OOCTpyKILis
axHIX 111, sxa mepeBakHO HE pearye Ha JIit0 OpOHXO-
JIMJIaTaToOpiB, € Pe3yJabTaTOM MOEIHAHHS HAOPSKY CITU30-
BO1 00OJIOHKH, TinepTpodil TIagKux M’ sI3iB 1 MiACHICHHS
OpoHXxiabHOI cekpertii. BayKTMBUM 10aTKOBUM YMHHHKOM
oocrpykuii apioanx 111 € konaric OpoHXiB i OpOHXioT, 110
BHHUKA€ HA TIi 3MEHIIEHOTO 00’ €My JIETeHb BHACIIOK
BiJTHOCHO MaJIoi KiJTbKOCTI aJIbBEOJI, CIIOJIYYCHHUX i3 OPOH-
xiomamu, y nereHsx miteit 3 «aosoroy» BIIJI [12].
XapaKTepHOIO 03HAKOK XPOHIYHOI XBOPOOH JIETEHB €
CyTT€Ba HEOIHOPIMHICTh ypakeHHs mapenximu Ta 11,
110 IPU3BOANTH 10 OMITHHX PETiOHATBHUX BIIMIHHOCTEH
noctiitHoi yacy. [TocriiiHa 4acy (t) — ue Jac (BUpakeHHiH
y CeKyHJax), MOTPiOHMIA A TOTO, 00 aTbBEOISIPHAN
THCK (200 00’eM, abo MoTIK) pocsar 63% cBoro Makcu-
MaJbHOTO 3HAUCHHS y BiAMOBiAhs Ha 3MiHY THCKY y JLII.
BoHna po3paxoByeThCs sk 00y TOK ITOJATJIMBOCTI Ta ONOPY
nereHb. OTKe, caMe BiIIMIHHOCTI y TIOCTIHHNX Yacy BU3HA-
4aroTh (PYHKIIOHATIFHY HEOJHOPIAHICTh YPaKCHHX JICTCHb,
0 YTPYAHIOE IX ONTUMalbHY BeHTWL o [3, 12, 14].
JinstHKY JTeTeHb 3 BiITHOCHO MaJIMM OMOPOM, SKi Ha-
3UBAIOTh IIBUIKAMUY, 31aTHI BITHOCHO IIBUIKO HAIO-
BHIOBATHUCH 1 3BUTBHATHCS, TOJI K JUISHKA 3 BUCOKUM
OIIOPOM («ITOBLIBbHI)», TOTPEOYIOTh TPUBAIIIIOTO EPioLy
HATIOBHCHHS 1 II[C TPUBAIIIIIIOTO — ISl 3BUTBHEHHS Bif Ta3y,
SKWH TTOTPAINKB Y JIETEHI IiJ] 9ac BANXY. Bucoka gacrora
BEHTWJISALIIT 3 KOPOTKOIO TPUBATICTIO BIUXY Ta BHIHXY, IKY
TPaIUIifHO BUKOPHCTOBYIOTH B HOBOHapomkeHux 3 PIIC,
MEePEBAKHO CHPSIMOBYE IMOTIK Ta3y 0 «IIBHIKUX» JIiJIsi-
HOK, II[0 TIPU3BOJUTH 10 301IBIICHHS BEHTIIIALII MEPT-
BOTO IIPOCTOPY, MOPYIICHHS CITiBBiTHOIICHb BEHTHIIALLIS/
nepdy3is i T0JaTKOBOTO YIIKO/HKEHHS JICTCHb BHACITIIOK
HaJMIipHOTO PO3TATHEHHS IX BiTHOCHO 3J0POBOI YaCTHHH.
Kpim Toro, HeBenMKa KiJIbKICTb rasy, sSIKUil Bce-TaKH I10-
TpaIUII€ Y «ITOBLITBHI» AUITHKA, HMOBIPHO, 3aTPUMYETHCS
TaM uyepe3 MOJAOBKEHY KOHCTAHTY 4acy JJisi BUIUXY 1 KO-
naric TepminansHuX 11 Ha TIIi MEHIIOro 00’ €My JIETeHb
(puc. 1). 3BibHEHHS TaKUX JIETEHB i1 Yac BUIUXY Maibke
TIOBHICTIO 3aJIC)KUTh BiJl 3BUTBHCHHS «IOBUTEHUX) JUISHOK,
SIKE TIOPYIIY€ETHCS, SKIIO TPUBAIICTh BUANXY HEIOCTATHSL.
Lle npu3BOANTH /10 HAKOIIMUEHHs MOBITPsI (puc. 2). OTxe,
MEHIIIa YaCTOTa BEHTHIIALIT 1 TPUBAJIIII BAMX Ta BUAUX
3a0e3meuyIoTh O1bII PIBHOMIPpHUN PO3MOILN rasy, 3a-
Mo0Irar0Th BUHMKHCHHIO aTeJICKTa3iB i € CyTTEBUMU IS
ONTHUMI3allii BEHTHIALI] y HEMOBJIAT 31 BCTAHOBJICHOIO

BJIJI (puc. 1).
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PucyHok 1. Oco6nuBocTi BeHTURALIi nereHs y HemoBnAT i3 BN [15].
lMpumimku. (A) Ecpekmu seHnmunsayii 3 sucokoro yacmomoto, manum O i kopomkum eduxom. (B) Ecbekmu eeHmunsauir

3 HU3bkKOt Yacmomoro, genukum O i mpusanum eduxom. [ueuck rnosicHeHHs1 y mekemi. O — duxanbHuli
o6’em, Ti — mpusanicmb 8duxy, C — nodamnugicme rieceHb; R — onip (peaucmeHmHicms) rie2eHsb;
Vd/ Vit — criegidHOWEHHS MiX 8eHMUNAUIEI0 MEPMEBO20 NPOCMopy i 3a2afibHOK 8eHMUIAYEH.

OcHoBHI BigMiHHOCTI BeHTrisii aitei 3 BJIJ. B oxn-
HOMY 3 JIOCTiPKeHb NOCTilHA Jacy y HeMOBIAT 3 BJIJ]
Ha TpuBamiit IIBJI 3pocna 3 0,14+0,01 ¢ ma 10-20 gHi
xutTa 1o 0,33+0,02 c y 6 mic i1 0,48+0,03 c y Bimii 1 poky
[16]. s Bumuxy 95% J1O HeoOXigHi TpU MOCTIiHHI yacy,
a 71 TIOBHOTO BUAMXY MOTPiOEH mepiof, sIKWi AOpiB-
HIOE II'TH MOCTIHUM 4Yacy. BukopucToByooun 3a3Ha-
yeHui moka3Huk npubmmsHo 0,3 ¢ y 6-MicsaHOMY BiIli,
IJI IOBHOTO BUAMXY HEOOXiHA TPUBANICTH BUAUXY
1,5¢(5x0,3 c=1,5c). [Tocriifni yacy BIuxy KOpOTIIi 3a
KOHCTAHTH JUIS BUJHXY, alie TPUBAIICTh BAUXY Ma€e OyTH
ue meHmre 0,5 c. OTxe, yacTora BEHTWIALIT y 6-MiCSIHOT
JIMTUHH 31 BCTAHOBJICHUM J11arH030M TshKKoi BJIJ] He moBH-
HHa nepeBuILyBaTH 30/XB (OCKUIBKH 3arainbHa TPUBATICTh
JUXaJIBHOTO UKy CTaHOBUTH Omm3pko 2 ¢ [0,5 ¢+ 1,5 c]).

Hewmogmsra crapmmoro Biky 3 Tsoxkoro BJIJ] MoxyTh mo-
TpeOyBarn yacToTy BeHTHIIALII 10 20/xB (60 ¢/3 ¢ 3a K
[0,5 ¢+ 2,5 c] =20/xB) [12].

Jpyroto BaXIMBOIO BiAMIHHICTIO € HEOOXiTHICTh 3HA-
yHO 6inpmoro J10. Kinbka YMHHNKIB BU3HAYAIOTH TaKy I10-
TpeOy. [To-neprre, 301MbIIy€THCS aTBBEOJIIPHUN MEPTBHUI
MPOCTip BHACIIIOK HEOJHOPIAHOCTI HAITOBHEHHS 1 HAKOIIH-
YeHHA Ta3y y Jerewsx. [lo-apyre, cmoctepiraeTsest 3011b-
IICHHS] aHATOMIYHOTO MEPTBOTO IIPOCTOPY, IO ITOB’A3aHO
3 «nabyToro Tpaxeomeranieio» [17]. Ti mossa (MoxkuBo,
Tozi 6e3 ab3aiy) He Mae OyTH HECTIOAIBaHKOIO, SIKIIIO Bpa-
XyBaTH, o y roctpiit ¢a3zi P/IC BUKOPHCTOBYIOTh YaCTOTY
BEHTHJLAII1 61m3bK0 50/XB, sIKa PO3TATY€E HE3PLTl TKAHWHU
JII 72000 pa3iB 3a 24 rox i 6inpme 1 MinbiioHa pasis 3a
2 ki [12].

PucyHok 2. OauH auxanbHUil LMKN Yy HeMOBAATHK 3 Tshkkoto BN [18].
lMpumimku. TpukymHuku gidobpaxkaroms 3azasnbHull duxanbHull 06’em (Vi) i € cymoro 8idrnogioHux ob’emig y « WUOKUX»
ma «noeinbHUX» QifisiHKax fneaeHb; T — MocmiliHa 4Yacy.
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Hapemrti, HU3bKY 4acTOTy BEHTHIIALIT MOTPiOHO MOE -
HYBaTH 3 BUKOpUCTaHHAM Oinbioro O, mob miarpuMari
aJIeKBaTHY XBWIMHHY BeHTW L0 (XB). Sxmo mpumyc-
THUTH, 1[0 TaKa BEHTHIIALISA cTaHOBUTEL 250-300 M1/ K1/ XB,
a 9acToTa MTYYHOI BeHTHIALIT ooMexerna mo 20/xs, 10
nopisioBarume 12,5-15 mu/xr (12,5-15 ma/xr x 20 BeHTH-
nsmii/xB = 250-300 mur/ kr/ xB). GakTruna XB, HeoOXigHa
IJIs1 IOCATHEHHs afiekBaTHoro Kiipency CO, B KOHKpeT-
HOTO TanieHTa, Oyxe 3anexaru Bix 1) Benuuunu ¢izio-
JIOTIYHOTO MEPTBOTO MPOCTOPY (CyMHU adbBEONSPHOTO U
AQHATOMIYHOTO MEPTBOTO IPOCTOPY); 2) BEITUUUHHU AJIbBe-
OJISIPHOTO «CTIPOIIEHHS», 1[0 3MEHIIY€ TUIONTY MOBEPXHI
QJIbBEOJI, IOCTYIHY JUlsl ra3000MiHY; 3) CTyIeHs IPUHHST-
HOi TinepKanHii, mo nonermye suaatenns CO, 3a paxyHoK
30inpmenns rpagienta qudysii CO,; 1 4) edekTuBHOCTI
caMocTiitHoro auxanss [12].

TpeTst ocHOBHA BiIMIHHICTH Y MiAXOMA1 10 BEHTHIISIIL
HEMOBJIAT 31 BctaHoBIeHO! BJI/] mopisusHo 3 P/IC mons-
rae B HeOOX1THOCTI 3HAYHO BHIUX PiBHIB MO3UTHBHOTO
tucky Hanpukinni Buauxy (PEEP). Hecrabinbui Tep-
minanpHI I cXuimpHI 10 Konarcy HampUKIHIN BUIUXY,
10 3MEHIITy€E eKCITiPaTOPHUH MOTIK 3a HassBHOCTI MaJIOTo
00’emy sereniB [19]. Komanc Bepxnix JIIII BHacmigok
TpaxeoOpOHXOMAJIAIIT TAKIM CAaMUM YHHOM OOMEXYe€
IHCIIpaTOPHUI MOTIK i aHAJIOTIYHO TO3UTHUBHO pearye
Ha 3acTocoByBaHHs Bucokoro PEEP. Bukopucranus Bu-
moro PEEP y 3B’s3Ky i3 3aTpUMKOIO MOBITPSI BUAAETHCS
CYIEPEWINBHM, alie € eHEeKTUBHUM 3aB/SIKH MiATPUMAHHIO
npoxigaocti JI Hanpukiami Buauxy i 3a0e3mnedye 1mo-
BHIIIIE 3BIIBHEHHS JIET€Hb, 0COOIUBO «ITOBIIBHUX) IiNIsI-
Hok. Bucokuii PEEP Takoxx HeoOXiaHM, 11100 3am00irTu
koutaricy BepxHix JIIII mig yac 3HAUHUX IHCIIPATOPHUX
3yCHJIb HEMOBJISITH 3 Tpaxeomassiniero. HesHanHs 1iporo
4acTo MPHU3BOIUTE 10 HeBiAmoBigHOTO 3HIKEeHHS PEEP
Yyepe3 MOMIIIKOBE TIEPEKOHaHHSI, 1110 HAKOIIMYEHHS TOBi-
TpA y JIETEHSIX, SIKE BUAHO HA PEHTIeHOTpaMmi, € BimoOpa-
xeHHssM HaaMmipHoro PEEP. Hacnipasni, 3aTpyMka moBiTps,
SIK TIPAaBHJIO, € PE3YJIBTaTOM JANHAMIYHOTO (200 BHYTpIMI-
Hboro) PEEP, 1o € HacigkoM HEI0CTaTHLOI TPHUBAIOCTI
BUIMXY Ta/abo kxonancy JIII Ha 111 Masnoro 06’emy Jre-
TeHb. Y pasi BukopucTaHHs HeaaekBaTHOro PEEP nereni
3aJIMIIAIOTHCS. HQJIMIPDHO HAIIOBHEHUMH 1 PO3TATHEHUMHU
(BeHTHIIALIS BiOYBa€THCS HA IUIOCKI BEpXHIN YacTHHI
KPHUBOI CIIBBIHOIICHHS TUCK-00’€M 1 € Hee(PEKTUBHOIO),
10 MPU3BOJIUTH O 3HWKEHHS IX IMOAATINBOCTI, 301b-
LIEHHS pOOOTH AMXaHHS, MiABHUIIEHHS ONOPY JIETEHEBUX
CYAMH, TaxilHoe i Hee(heKTHBHOTO razoo0miny [12]. Komn
nmiadparma BKe BiITHCHEHA 1 (pikcOBaHa BHACIIOK HAKO-
NMYECHHS MOBITPSI Y JIETEHSX, HEMOBIISL HE B 3M031 301JIb-
mwmtH J1O i MoXe HamaraTucs maATpuMyBartu XB nuie 3a
paxyHOK NMPUILIBUIIICHHS AUXaHHS, 110, SIK ONEPEAHBO
3a3Hayanocs, MIPU3BOIUTH JI0 HEPIBHOMIPHOTO PO3HOILITY
O, 30inpIeHHs BESHTUIIALI ] MEPTBOTO IIPOCTOPY Ta IIOPY-
HICHHS CITIBBITHOIICHb BeHTHWIISALIs/Iepdy3is. Kpim Toro,
Bucokwii BHyTpimmHi PEEP nepemkomkae HEMOBIISTI iHi-
LIIOBAaTH alapaTHUi BAWX, 10 MOXE TPU3BOAUTH JI0 He-
MOCTIIHOT MIATPUMKH THCKOM 1 CIIPUYMHIOBATH BiTIyTTS
HecTayl MoBIiTps 1 30yIKeHHSI.

3aransHuii miaxig no AI1 y pireii 3 Taaxkoro BJI/L.

Hewmognsra 3 Tsoxkoro BJIJl MOXXyTh miaTpUMyBaTH Ta-
3000MiH y IPUHHATHUX MEXaX, OOHOYACHO CTPaKAAI0UN

BiJl HEZIOCTATHHOTO POCTY MapeHXIMHM JIETeHb Ta CYAUH,
aHOMaJIBHOTO PEMOJICIIIOBAHHS ITIAJIKKX M SI31B JIETCHb Ta
JII, a TakoX YHOBUTLHEHOTO BiTHOBJICHHS ITICIIS YIIKO-
mxeHb. Tomy ans ominku axexBatHocti I morpidno
BUKOPHCTOBYBAaTH MiJXi[, sIKUil Oepe 10 yBaru «IUTHHY
3arajom», a He Oyab-IKUi OKpeMuil moka3HuK. [ He-
MOBJISATH 3 HaJI3BUYaifHO MaJIOI0 Macolo NMPH HaPOIHKEHHI
ta P/IC micns pokiB JOCTIKEHb Ta TUCKYCIH, BCE IIE ic-
HYIOTb CyIEPEWINBI JaHi 00 BU3HAYECHHS ONTUMATBHIX
uinmsosux PaCO, Ta SpO,, ki 61 acouiroBaIuch 3 HalKpa-
IIMMU pe3ysibTaTaMu JonoMord. s nemosmusity 3 BJIJI
TaKi JiaHi BiACyTHI B3araii [14].

YacTtrHa HEMOBIAT 3 TsDKKOIO BJIJ] moTpeOyBatuMyTh
TPUBAJIOTO MTO3UTUBHOTO THCKY Ta/ab0 KMCHEBOI Tepartii s
HIITPUMKH JIOCTaTHBOI OKCUIeHalii Ta BeHTuisnii. [{poro
4acTO MOXKHA YCITIITHO JOCSTTH 32 JOTIOMOTOIO HEeiHBa3iii-
HUX METOJIIB, TAKHX K CTBOPEHHSI MOCTIHHOTO MO3UTHB-
Horo tucky y AL (CPAP) a6o » 3acTocyBaHHS Ha3albHUX
KaHIOJb 3 PI3HOIO LIBUKICTIO Ta30BOTO MOTOKY. He3Baxa-
I0YH Ha Te, 10 YnMaiio HeMoBiT i3 BJIJ] no6pe pearyrorsh
Ha IO3UTHBHUM HeiHBaziftHui Tick y 1L, skuit mokparrye
MPOXiIHICTh OCTaHHIX, CTBOPEHHS TO3UTUBHOTO THCKY 0€3
iHTYyOamii Tpaxei mepeBaxxHo He 3abe3nedye qoctatHpoi JI1
TaKUX MAliEHTIB. YHUKHEHHS CHI0TpaXeaabHOT BEHTHIIALIT
JIETeHb € HAYKOBO OOTPYHTOBAHOIO CTparerieio mpoginak-
tukn BJIJI, mpoTe micist BCTAHOBICHHS IiarHO3Y TSDKKOT
BJI norpeba 3abe3neuntyu anexBarny JAI1 1 cripustHHs
(hizmIHOMY PO3BUTKY Ta POCTY JIETEHB Ma€ IepeBary Haj
YHUKHEHHsIM iHTyOanii Tpaxei ta LIIBJI [3,12,14,20].

Jomnomora HeMoBIsATaM i3 Tskkoto BJIJ] morpedye
3aCTOCYBaHHS MOJIEINI JIIKyBaHHS XPOHIYHOTO 3aXBOPIO-
BaHHS ¥ 1HIIOT METH JIKYBaJIbHUX YTPyYaHb HOPIBHSIHO
3 BUKOPUCTAHHSIM CTaHAApPTHUX IiAXOMIB, SIKi IIEPEeBaKHO
NPaKTUKYIOTh y BIIUICHHSIX IHTEHCUBHOI Teparii HO-
BOHAPOKEHHX 1010 MALI€HTIB 3 TOCTPOIO MATOJIOTIEI0
[12,20-21]. BignoBigHo nepiua Mozaesb nepegdayae, mo
BJI/I € XpOHIYHUM CTAaHOM, KM HE MOKPAIIUTHCS 3a
KiJIbKa JHIB 1 HaBiTh THKHIB. ONITUMAaIIbHI TOBrOTPHBAII
JMXajibHa 1 Xap4oBa MiATPUMKA CIPHUSIIOTH POCTY 1 pO3BHU-
TKY, @ TAaKO)X BiTHOBIICHHIO JIETCHb IPOTATOM MICSIIIiB, Ha-
OMKal0uM MO3UTUBHUN KIHLIEBUI Pe3yJbTar.

O3Haku HEOOXIMHOCTI MOYaTKy ab0 MPOJOBKEHHS
[IBJI BKTI09arOTh MOTPeOy y BUCOKUX KOHIIEHTPAIiAX
KHCHIO, CTIlK1 TMXaJIbHI PO3JIa 1, CTEPEOTUIIHI PyXH TOJI0-
BOIO, BTSITHEHHSI TIOJIaTVIMBHX AUISTHOK TPYAHOI KIIITKH, Ta-
XIIMHOE, YacTi iecarypariii, NinepKarHito Ta CIIOBLUTbHCHUN
pict. [Tokazarasam no 11IBJI Takox, K IpaBHiIo0, BBAYKAIOTH
niarHo3 sereneBoi rineprensii [12]. L{i o3Haku MOXYTh
OyTH HasIBHUMH, HE3BAXKAIOUW HA aJICKBaTHUI ra3000MiH,
MiATBEPKCHUH BUMIpPIOBaHHSAMHU BMICTY ra3iB y KpOBi.
OnHak BayKIIMBO PO3YMITH, 1110 IPUHHATHUI ra30BUi CKiIaz
KpOBi He 000B’s13K0BO BKa3ye Ha ageksatHy JIT [12].

3a BIJCYTHOCTI J10Ka3iB, OTPUMaHHUX Y BiJMOBIIHUX
KIIHIYHUX TOCIIKCHHSX, IKi 0 peKOMEH {yBaIH OIUH pe-
UM crHXpoHizoBaHo1 [IIBJI Ha npoTuBary iHiomy, BuOip
metoniB A1 rpyHTYy€THCS HAa ONMcaHuX BUIE narogiziono-
TIYHUX OCOONMBOCTAX 1 KOHCEHCYCI (paxiBIiB 3 TOCBIZOM JIi-
KyBaHHs Takux HeMOBJIAT [12, 15, 18, 20]. CurxpoHi3oBaHa
TepioayHa IPUMYCOBa BEHTWIALA JereHb (SIMV) 3 mia-
TpuMKoio TuckoM (PS) abo 6e3 Hel € HAMOIIBIIT IIHUPOKO
BHKOPUCTOBYBaHUM pexkumoM JII1 y 1iif mormysistiii mamieH-
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TiB. Lle#t BUOip rpyHTY€EThCS Ha HEOOXITHOCT] TPUBATIIINX
BIMXY Ta BUIUXY i MOTPeOi KOHTPOITIOBATH YaCTOTY BEHTH-
ssinii. JlonoMi>kHY KOHTpoJboBaHy BeHTHILsIL IO (ACV) abo
BEHTHJIAIIO 3 MATPUMKOIO TUCKOM (PSV) Takok MoxxHa
YCHIIIHO BUKOPUCTOBYBATH y HeMOBIAT 3 BJIJI B sikocTi
niepBUHHKX MeToAiB /11, ajie BOHM O3BOMISIOTH HEMOBJIATI
KepyBaTH 4aCTOTOI0 BEHTHJIALT, 1[0 MOXKE NPU3BECTHU 10
Ha/JIMIPHOTO IIMKJIFOBAHHS, HEOCTaTHHOI TPUBAJIOCTI BH-
IUXy 1 HAKONMYEHHS MOBITPS y JNereHsax. Taki pexxumu
BEHTHJIALIT 3 KOHTPOJIBLOBaHUM a00 IIILOBHUM 00’ €MOM,
SIK-OT BEHTWJIALIS 3 TapaHTOBAaHUM 00’ €MOM ab0 KOHTp-
OJIbOBaHUM 00’ €MOM, SIKMH PETrYJIF€ETHCSI THCKOM, MOXYTh
MAaTH IepeBary 3 TOYKH 30py MIATPUMKH CTaOLIBHIIIOL
[IBJI B ymoBax 3MiHU MeXaHiKH JiereHs. [Ipore, ockinpkn
TaKi HEMOBJISITA NIEPEBAKHO MOTPeOYyIOTh Habararo Oiyb-
IIHAX JAXaJbHUX 00’ €MIB, HIXK Ti, 10 AKHUX 3BUKJIM HEOHA-
TOJIOTH, Y LIUX PEKHUMaX HE 3aBKAU 33JJal0ThCs I0OCTAaTHHO
Benwuki J1O st 3a0e3nedeHHs aieKBaTHOI MATPUMKH [ 12].

Heo0xiaHO BU3HATH, 110 BHACIIOK T'€TEPOTreHHOCTI
¢enorumie BJI/] He icHye €qMHOTO CIOCO0Y ONTHMATBHOT
AIT Bcix HemoBiAT 3 TsoxKoio BJI/I. Orxe, HalikpammMm €
IHAMBITya bHUN TiaXia 3 pexxumom 11 Ta KOHKpEeTHUMHU
Horo mapamMeTpamH, SKi BU3HAYCHI Ha MiACTaBI KOMIUICK-
CHOT OL[IHKH PECIiPaTOPHOIO CTaTyCy KOHKPETHOT IUTHHH
3a JIOTIOMOTOI0 peHTreHorpadii opranis rpyaHoi KIITKH,
rmapaMeTpiB MeXaHiKH JIETeHb  1HINX Bi3yaJbHUX METO-
JIB OLIIHIOBAHHSI, SIKIIO MOTPIOHO 1 MOXIIHBO. Baxkimueum
€JEMEHTOM y IbOMY TIPOIIECi € TIOBTOPHI OIiHIOBaHHS
e(eKTHBHOCTI 0OpaHUX PEKUMY 1 HAJNAIITYBaHb HA MiJ-
CTaBI KIIHIYHOI peakii mamienTa i indopmariii, orprMaHol
3a JOoMoroo rpagiuHoro MoHitopuHry amapara LIIBJI.
BuMiproBaHHs THCKY ra3iB y KpoBi Biirpae ooMexeny
PO, OCKIIBKH PEe3yNbTaTH He 000B’I3KOBO BigoOpaxka-
I0Th 3araJlbHUH CTaH JUTUHH 1 MOXKYTh OyTH CHOTBOpEHI
peaxIIiero HeMOBIIATH Ha OONBOBI BIUYTTS i Yac 3a00py
kpoBi. CtymniHp MeTabonivyHoI KOMIeHcallii, 110 Binoopa-
XKaeThbesl piBHEM OikapOOHATIB KpOBI MOXe OyTH HalKpa-
IIMM CBiTYEHHSIM CTaOiIbHOTO BEHTHIIAIIHOTO CTaTyCy
autury [12]. Bumiprosanns suauxysanoro CO, nonae
3HAUHUN MEPTBUH MPOCTIP 1 € HEHAAIHHUM y MaJICHBKHUX
HEMOBJIAT 3arajioM [22], TuM Oinbliie, 32 HasIBHOCTI MMaTo-
(i310510TI9HO 301ITBIIIEHOTO MEPTBOTO MPOCTOPY 1 HEOJHO-
pinHOi cTpykTypH nerens [23]. Tomy Ha pe3yasTaTy IBOTO
METO/y MOHITOPHHTY He clIijt mokazaarucs. Craryc oKkcu-
TeHarlii Haiffkpale KOHTPOIIOBATH 32 JJOIIOMOT OO ITyJTbCOK-
cumetpii. CTiliKi TaxinmHoe, peTpakiii Ta 30y »KeHHs 3 Tie-
PIOIMYHIMH ecaTyparisiMi CBiI4aTh PO HEONTUMAIbHI
HaJIalITYBaHHS apaMeTpiB BeHTWIIsLIT. HeMoBis Ha ajiex-
BatHiit II1 criokiiiHe, mouyBaeThcsi KOM(OPTHO 1 37aTHE
B3a€MOJIISITH 3 HABKOJIMIITHIM CEPEOBHUIIIEM Oe3 PyTHHHOT
rorpedu B cepaii i (ab6o) ananresii [12,20].

Crneniaapni pexomenaanii moxo HIBJI y giTei
3 kK010 BJI/I.

YV HeMOBJAT 3 03HaKaMu BHcokoro onopy AU, skum
MOTPiOHA BEHTHIIALLIS 3 HU3BKOIO 4acToTOI0, SIMV € Haii-
Kpammm pexxuMoM. ITinTprMka THCKOM CaMOCTIHHNX BIX-
XiB MepeBaKHO € JOUIIBHOIO, ajie CIiJ YHUKATH 9acTol
BEHTHJIALT 200 TaxiMmHOE 3 HAKOIIMYCHHSIM TIOBITPS Y Jie-
reHsx. Sk Bxe 3a3Haganoch, SIMV 3 miATPIMKOIO THCKOM
€ ONTHMAJIBHOIO JUIS «HEOIHOPIIHUX» JIETCHb Y IUTHHH
3 Tsokkoto BJIM. JlilicHo, y 6araTboX TaKUX HEMOBIAT
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CaMOCTIHHI BIUXH 3 MATPHUMKOIO THCKOM BEHTUJIIOIOTH
IIBUIKI» UISHKH JIETEHD 3 BiJHOCHO BHII[OIO YaCTOTOIO
i MmeHmuM J10, TOI SIK BEHTHIISIIIIO «IIOBIIBHUX JISHOK
3 HIOXKYOIO 9acToTolo i Oinbimm IO mepeBaskHO 3a0e31e-
4yIoTh anaparHi auxu [12,20].

SIKII0 BUKOPUCTOBYETHCS PEXKUM KOHTPOIHOBAHOTO
tucky (PC-SIMV), To nikoBuii Tick Ha Bauxy (PIP) HeoO-
X1JJHO BiJJpETYJIIOBATH TaK, OO T0CATTH rodarkosoro JJO
8-10 M1/ KT, TIiCTIs 90TO 3MIHIOBAaTH ITapaMeTpy BEHTHIIAMIL
3aJIeKHO BiJ peakuii AUTHHU. [[1s HEMOBISAT 3 JIETIION
BJIJ] moxe Oyt moctatHiM JIO 6-8 Mt/ k1. OHAK, SKIIO
y HEMOBJISITH 30epiracTbes TaxilmHoe 3 MOCTIHHO BUCO-
KOO pOOOTOIO TUXaHHS, HIMOBIpHO, HEOOXiHI Butmid PIP
1 6inpmmit 10, iHoAi 1o 12-15 mul/ Kr, Ha TJIi BEHTHIISALIT
3 HU3BKOIO YacToTor0. L{e Moxke BU3Ha4aTH notpedy BUKO-
puctanns BenuanH PIP, aki BUXOOATH 32 MEXi piBHS KOM-
(bopTy s 6araTb0X HEOHATOJIOTIB, ajie € HEOOXITHUMH Ta
TIPUMHATHUMH JUIS BITHOCHO CTApIINX HEMOBIIAT 3 TSDKKOIO
BJIT, sixi morpedyrors LIIBJI.

SIKI0 BUKOPHUCTOBYETHCS BUKIIOUHO pexuM PSV,
MTOYaTKOBUH PiBEHb MIATPUMKH THCKOM MAa€ CTAaHOBUTH
10-12 cm H,O 3 nacTynHoIO KOpeKIi€o, Mo 3abe3neuye
BeHTIIIALITO 3 JIO 4-6 Mut/ KT 1/a00 HOpMaUTi3aiito 4acTOTH
quxaHss [12].

3a yMOBH BUKOpUCTaHHA pexxuMy SIMV 3 koHTpoabO-
BaHUM 00’emoM (VC-SIMV), 3apmaHHs HOIATaE y TOMY,
11100 BU3HAYNTH NpaBuiibHe HanmamTyBaHHs J1O, sike 3a-
0e3MeYnTh a/ICKBaTHY BEHTHIIALIIO 3 yPaxyBaHHSIM BUTOKY
razy (i BixnoBinHo «Brparoro» JIO) y namienra 3 eHioTpa-
XEaNbHOI (TPaxeOCTOMIYHOK) TpyOKoIO 0€3 MaHKeTH,
a TaKOXX BIJJTHOCHO MaJIUM 00’ €MOM 1 HU3BKOKO IMOIATIIH-
BICTB JIET€Hb MOPIBHSIHO 3 BIATOBIAHUMHU MapaMeTpaMu
JMXaJIbHOTO KOHTYPY Ta KaMepu 3BoNIOKyBada. Lle Bu3Ha-
yae MOTpeOy BCTAHOBIIIOBATH Ha arapari 3HaYHO O1TBIIHN
J0O, Hix GakTHIHO 3a0e3MeqyeThCS i Yac BEeHTHIISIIT
[24]. MOXJTHBO TAKOX OLIIHFOBATH 8JICKBaTHICTh PEAILHOTO
JO xniHivHO (32 eKCKYpCISIMU I'PYIHOT KIIITKH Ta TaHUMH
ayCKyJbTallil JereHs, sKi, OMHaK, € Cy0’eKTUBHUMH) ab0
BuMiproBaru /1O Ha BUAMXY Ha PiBHI €HAOTpaxeanbHOT
Tpyoku (ETT) 3a 1oIOMOT0I0 OKPEMOTO JTaTIHKa MTOTOKY.

SIKIII0 BUKOPUCTOBYETHCS PEXKUM BEHTHIISLIT 3 LiJTbO-
BUM (rapanroBanuM) J1O, sikuif BUMiIpIO€TbCS Ha PiBHI
ETT, nouarxoBuii /IO ¢ BCTAHOBUTH Ha PiBHI 6-8 M1/ KT
(8-10 mMut/Kr u1st cTapIuuXx AiTel 3 TSHKYUM 3aXBOPIOBaH-
HSIM), OZTHOYACHO JIO3BOJISIIOYM CTBOPEHHS JOCTATHHO BH-
cokoro PIP, 1o 3a6e3neunTs BeHTHIIALIO 3 TOTpioHNUM J1O
6e3 yacToi akTHBAIlii CHTHATy TPUBOTH. SIKIIO 1ieH pexum
BEHTWJIAILIT BUKOPUCTOBYETHCS Ha arapari, SKUi BUMIPIOE
JO Ha xiHII KOHTYpY NamieHTa (Ha BXOJi B arapar), TaKk
camo OyayTh HOTpiOHI Bumli HamamtyBaHHA J]O, OCKITBKI
(yHKIIis KOMIIEHCallil MOAATINBOCTI ANXAIBEHOTO KOHTYPY
Oyze Hee(heKTUBHOIO, SIKIIO € BUTIK ra3y HaBkoio ETT 6e3
MamxeTu. HaiiHoBila Bepcist pe)kuMy BEHTHIIALIIT 3 KOHTP-
OJIbOBaHUM 00’ €MOM, 110 peryaroeThes THCKOM (PRVC) Ha
amapari Servo-i, renep niarpumye /1O 3 ypaxyBaHHSIM pe-
3ynbTariB BUMiptoBanb Ha piBHi ETT, 1o HiBesoe 110 npo-
onemy [1213]. He3anexHo Bix IOYaTKOBUX HAJAIITYBAaHb
napameTpiB, SIKIIO BUSBICHO 03HAKH HEAOCTATHBOI Mif-
TPHUMKH, TOTPiOHI Oinbimii minsoBuit 1O i summmii PIP. e
0COOJIMBO HMOBIPHO, KOJH € JOKa3H HASBHOCTI BEIHUKOTO
(hi310JIOTIIHOTO MEPTBOTO IIPOCTOPY, IO MOKHA OIIHUTH
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3a JIOTIOMOT 010 KamHOTrpadii, BAKOPUCTOBYIOUHN PIBHSIHHSL:
PaCO, - EtCO,/PaCO,. HopmasbHa 9acTka MEPTBOTO Mpo-
ctopy Mene 0,3 [12,20].

ITouarkosuii PEEP mae Gytr y miamasoni 8-10 cm H,O,
mo6 3a0e3MeYnTH MPOXiAHICTh TPOKCUMAIBHUX 1 TUC-
tanpHuX J(L mpoTsIroM quxanbHOTO NUKITY. YacToTa BeH-
TUJANIA Mae cTaHOBUTH 20-25/XB 3 TPUBATICTIO BIUXY
0,5-0,7 c. IMig gac IIBJI 3aBxau MOTPiOHO OIIHIOBATH
(bopMy XBHWIII TTOTOKY IIIOZ0 HAsiBHOCTI O3HAK CTBOPEHHS
muaaMigaoro PEEP, mpo 110 ¢Biq4uTs HEMOXIIUBICTH J10-
CSITHYTH HYJIBOBOTO TIOTOKY JIO TTOYATKy HACTYITHOTO BIUXY
(puc. 3). Sxmio BUSBIIEHI BIAMOBIIHI O3HAKH, CIIiJ 3017Tb-
[TyBaTH TPUBATICTh BUAMXY JO BUPIIICHHS poOiemu. Pe-
3yJIBTaTOM [IHOTO B OKPEMHX BHUITaJKaX MOXe OyTH 3MeH-
IISHHS YaCTOTH BeHTHIIALIT 10 12-15/x8 [12,20].

Bucoxwuii onip JII1I BusiBIS€THCS 3MCHIICHHSM aMII-
JITYAN KpUBHX (XBUIIB) MOTOKY, SIKi 3a3BMUail BinoOpaxa-

10Thcs cydacHuMH anaparamu LIBJI. et 06’eM-moTik
KOPHCHI TSl pO3Mi3HaBaHHSI 00MEKEHb CKCITipaTOPHOTO
MTOTOKY Ha TJi MaJloro 00’ €My JIereHb, IO CBITYHUTH PO
HEOOXiIHICTH ITiIBUIIUTH TUCK HAMIPHUKIHIN BUAUXY. AJb-
TepHATUBHUU MiAXiJ A0 MOmyKy ontuMmanbHoro PEEP
MoJIsira€ B CUCTEMATHYHiH 3MiHI piBHS THUCKY JJIS TOTO,
00 BU3HAYHUTH MMOKA3HUK, SIKUH 3a0€3MCUYNTh HAHBUIILY
MMOJIaTJINBICTh Ta HAWMCHINUHN OIip JETeHb, TaK 3BAaHUHU
«uaiikpamit PEEP». Omgnak piBers PEEP, HeoOXimuuit
s miarpuMku npoxigaocti JII, moxxe Oyt BHIUM,
HDX piBEHb, KNI 3a0e31edye HalKpaly MoAaTInBIiCTh Je-
TCHb B KOHKPETHOTO MAIliEHTa, TOMY BUOIp ONTHMAIEHOTO
PEEP moxe Oytn nocrarueo cy6’ektuBHEM. KpiM Toro,
BHMIpIOBAaHHS MTOJIATIUBOCTI JICTCHh HE BPAXOBY€ BILTUB
CaMOCTIHHOTO JIMXaHHS Ha TPAHCICTCHEBUU TUCK, 1 TOMY
BH3HAYCHHS I[LOTO MMOKA3HUKA Y HEMOBJIST, SIKi AKTHBHO
JINXAI0Th, € HeHamiHUM [12].

PucyHok 3. XapakTepHi KpuBi (XBuUri) NOTOKY, siki AEMOHCTPYIOTb HEOCTaTHIO TPMBaANiCTb BUAUXY
3i cTBopeHHAM AMHamiyHoro PEEP (3niBa) h anekBaTHY TpuBanicTb BUAUXY 3i 3MEHLUEHHSM YacToTH
BeHTUNSAUIT cnpaBa (ekcnipaTopHUM NOTiK gocArae HyNbLoOBOI BiaMiTKU). CTpinkamu 3a3Ha4yeHo
MOMEHT NMoYyaTKy HOBOro AuxanbHoro uukny [12].

[lix gac Bubopy pexxumy i mapamerpis HIBJI y nu-
THHHU 3 TsKKOIO BJIJl pekoMeHAY€EThCS TaKOK BPaxoBy-
BaTH HasIBHICTh JIBOX JOMIHYIOUMX (DEHOTHIIIB LHOTO 3a-
XBOPIOBAHHSA — aTEJIEKTATHYHOTO Ta KiCTO3HOTO. 3a HasiB-
HOCTI HIEpIIIOTO 3 HUX JOIITEHO BUKOPUCTOBYBATH BUIIHN
PEEP, no 12 cm H, 0O, i BinnocHo mennmit J10 —4-7 mi/ k.
S0 K 1iarHOCTOBAHO KicTO3HUHN (peHOoTHN, AJs 3a0e3-
MTEYCHHS ONITUMAJILHOT OKCUTEHAIIT Ta BEHTHJISLIIT MOXKYTh
OyTu noTpibHUMH nomipHi Bennauny PEEP —4-8 cm H,O
3 6impiumu JJO — 10-12 mu/kr [21,25-26].

Binayuyenns Bin IIIBJI.

OO’ exTuBHOI iH(pOpMAIIIT 1010 OITUMATEHUX MOMEHTY
i metoxy BimmydeHus Bif 11IBJI nemoBysT 3 Tsxkoro BIIJ]
HeJoCcTaTHO. Sk nonepeaHko 3a3Havanocd, I takux na-
LIEHTIB CITiJ] 3AIHCHIOBATH 3 ypaXyBaHHIM JOBIOCTPOKOBOT
MIEPCIIEKTHBH, TOMY MOXJIUBICTh TIOCTYIIOBOTO 3HIKSHHSI
napametpiB 1 npununeHHst [1IBJI gouineHO posrisaaTu
JIUIIIE TTICIIS TOCTAaTHBOTO Mepiofy CTabiIbHOTO AUXAIEHOTO
CTarycy Ta MOCTiIHHOTO JIOCTAaTHBOTO 30LIBIIIEHHS MACH TiNa.

V neskux HeMoBIAT ypakeHHs 1L nepemkomxaoTs
BimutyuenHto Bin {11, HaBiTh SIKIIO 11l YMOBH BUKOHYIOTHCSI.
3aranoM, SKIIO YacTKa BAMXyBaHOro kucHio (FiO,) cra-
61pHO 3anuIIaeThest Hkue 0,40 0e3 cepiio3HUX eMmi30IiB
necarypailii i Hemae 03HaK JIEreHEeBOI rimepTeHsii, 10-
LIJBHO OYaTH 3MeHIyBatH piBeHb [I1. Hemae nokasis,
sIKi OM OOTPYHTOBYBAJIM HAWKpPAIINHi MiIX1/1 10 BAKOHAHHS
LbOTO 3aBJaHHA. 3BHYANHOI0 MPAKTUKOIO € TIOCTYIIOBE
3HIKEHHS THCKY Ha BIUXY abo 1iapoBOro nokasuuka JJO
31 3MiHAMH IUX MapaMeTPiB JIUILE OANH-IBA pa3H Ha THXK-
nenb [12,14,20]. BignosigHo miopasy moTpiOHO OLIHIOBAaTH

PeaKIlifo HEMOBJISTH, 1 SKIIO CIIOCTEPIraeThCs 3HAYHE
36impmenns FiO, a6o po6oTH TUXaHHS, MOXJIMBO, T10-
TPiOHO BIAMIHUTH 3MiHY Ta BIIKJIACTH MOAAJIBII CIIpOOH
BiJuTydeHHs. SIKII0 3MEHIIIEHHS MapaMeTpiB BEHTHIISIIT
MEPEHOCUTHCS T00pe, MOCTYIOBE BIAyUSHHS MOXHA
MIPOIOBXKYBATH, ITaM’ ITAI0YH TIPO XPOHIYHY IPUPOIY 3a-
XBOPIOBaHHS Ta MOXJIMBUM BHECOK ypaxkeHHs Il y 3a-
nexHicts Big IIBJI.

IToctynoge 3menmenHss PEEP moxxna uepryBaru 3i
sumwkenHsaM PIP/J1I0. Hemae koHCEHCyCy 1IO0 TapamMeTpiB
excTyOarrii y HemoBiaT i3 BJIJI, aye 3araimom MOXIJIHBICTh
eKcTyOarlii icHye, He3BaXkarouu Ha 3HauHO Buil PIP, /IO
Ta PEEP nopiBHAHO 3 aHAIOTiYHUMHU TIOKa3HUKaMH Y Ma-
JICHbKUX HEIOHOIIeHHX JiTeil. ToMy ciii yHHKaTH HaITo
3HaYHOTO 3MeHIeHHs piBHs JI1 nepen ekcryoartieto aiteit
3 BJIJI. Yacom roToBHICTb 10 ekcTyOallii BU3HAYal0Th, 1MO-
CTYIOBO TO/IOBKYIOUH TEPiOJl 3aCTOCYBAHHS BUKIIOUHO
PSV i1 o1iHIOI0YH PEaKI[if0 TUTHHU.

ITicns ekcTy0Oartii, sik IpaBuIIo, MOTpiOHa MeBHA hopma
HeinBasiiHoi [I1. Haiiuactime BukopucroBytorh CPAP
3 TUCKOM, SIKUH BimoBiiae cepennbomy tucky y JLI me-
pen exctybarniero (nepesaxno 10-15 cm H,0) [12].

CraHmapTHOIO KIIIHIYHOIO MPAaKTHKOI0 PO3BHUHEHUX
KpaiH € BUMHUCKA 3 JIIKAPHI YACTHHU HEMOBJISIT 3 TSIKKOIO
BJIJ1 Ha xucHeBiit Tepamii. BonHouac ontuMaibHa CTpa-
TErisl MPUMUHEHHS! KUCHEBOT MIATPUMKH 3aJIMIIAETHCS
HeBH3HaueHOo [14]. B onuryBaHHi 99 myJIpMOHOJIOTIB i3
14 nikapens aumie 8% MOBIJOMHUIN PO BUKOPUCTAHHS
CTaH/IapPTU30BAaHOTO MPOTOKOITY BiIMIHM KHCHEBOI Tepa-
il y cBoili npakTHi. Jleski BAKOPHUCTOBYBaJIM HiYHI PiBHI
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SpO,, orpuMani a6o 3a TOIOMOTOFO ITYJTLCOKCHMETPHIHOTO
MOHITOPUHTY BJIOMa, 200 IIiJ] Yac JOCHTIPKCHHS CHY B JIi-
KapHi, 1S 3HIKEHHS KOHIEHTpALii MPU3HaYe€HOr0o KUCHIO.
Onnax noporosui pisenb SpO,, AKKK BUKOPHCTOBYBAIH
JUTS BiIMiHU KHCHEBOI Teparii, konuBascs Bix 90% 1m0 97%
[27]. HeoOxiHI MOAANBII JOCITIHKEHHS, 00 BU3HAYUTH
OINITHMAJIbHY CTPATETI0 BiMIHH JJOIATKOBOTO KUCHIO Y ITiH
TTOTTYJISAIIIT MAI[IEHTIB.

BuxopucTaHHsi BUCOKOYAaCTOTHOI BEeHTHIIANLLI.

Bucokouacrorna sentuisinist (BUB) nerens neraibsHo
BHMBYEHA y HEMOBJIAT 3 TOCTPUMHM 3aXBOPIOBAHHIMH JIe-
TeHb, aJle ICHy€ HeJOCTaTHbO JAHWUX 100 e(heKTHBHOCTI
uporo meroxy I y miteit 3 BJIJ]. ®@iznuni ocodmmBOCTI
BYB cBiguars mpo Te, 0 OCTaHH HaHKpaIle MM X0AUTh
JUTS JIIKyBaHHS 3aXBOPIOBAHb JICTEHb, SIKI XapaKTepH3y-
€THCSI KOPOTKUMH KOHCTaHTaMHK yacy. BogHovac, oCKibKu
rinepkarHist 4acTo € npobiemoro y HeMoBiAT 3 BJI/I,
a Bucoki PIP i /IO HedacTo 3aCTOCOBYIOTH y CTaHAAPTHIN
HEOHATOJIOTI4HiH MPaKTHILi, TPOJEMOHCTPOBAHA 3/1aTHICTH
BYB 6yTu edeKTuBHOIO, HE3BaYKAIOYH HA BUKOPUCTAHHS
mentoro /10, poouts neit meton A1 mpuHaiiMHI Teope-
THYHOIO aJFTEPHATHBOIO CTAaHAPTHINH BEHTWIALIT B Malli-
entiB 3 BJI/I. [lesxi HenpsiMi CBiqUEHHS BKa3ylOTh Ha Te,
0 o3IO ra3iB mix yac BUB Moke MeHIIIe 3aearH Bij
perioHaNbHUX KOHCTAHT 4Yacy i 110 IpUcKopeHa audysis
ra3iB MOXe CIPHATH ITOKPAIICHHIO Ta3000MiHy B YMOBax
niarpumanHs Manoro J10. BoxHouac, icHye HeJOCTaTHBO
JIOKa3iB, 00 pekoMeHyBaTH BUKopucTanHs BUB y ni-
teit 3 BJIJI, Xxoua i BucokouactoTHa ocrmsatopHa (HFOV)
i Bucokouacroraa crpymenea (HFJV) Bentuisiuis 3acto-
COBYIOTBCS Y peaIbHIH KITIHIYHIN MpakTumi. Y pasi BUKO-
pucTanss 1poro Meroxy Al TeoperrnaHo 0OrpyHTOBaHUMHI
€ MEHIIIa 9acTOTa 1 BUIIMH THUCK (TTOTY>KHICTh) BEHTHJISILI.
[MoTpi6bHo Takox BpaxoByBary, mo mig yac HFOV y ¢asi
AKTHBHOTO BHJMXY MOMKJIMBHUH KOJIarc HeCTaOlIbHUX JANC-
tanbHux JI, a Takox yactTuHu npokcuManbHux LI,
YpaXeHHX MalsIiero. 3 TeopeTHaHoi Touku 30py, HFJV
3 TACHBHHUM BHIMXOM MOXe OyTH e()eKTUBHIIIOI, OIHAK,
00’€KTUBHUX JOKAa3iB I[LOTO HETOCTATHRO [28-29].

Bukxopucranns Tpaxeocromii.

Tpauuiitno motpedy TpaxeoctoMii y HeMoBisT 3 BJIJI
TI0B’s13yBaJv 3 HeoOXiHicTro TprBaoi LIIBJI i po3rsnanu
SIK JIOKa3 Hee()eKTUBHOCTI ONEPE/THIX ETalliB JIiKyBaHHS.
B VYkpaini e BrpydaHHs Maii>ke He BUKOPHCTOBY€ETHCS,
a sumaaku Tpusaioi [1IBJI 3a mormoMororo TpaxeocTomiy-
HOi TpyOKH B/IOMa € Ka3yiCTHIHUMH 3 OIVISAY Ha YUCIICHHI
opranizaniiHi, TexXHi4HI # iHI TpyaHOW. BogHouac,
JUIS OKPEMHUX TalieHTiB 3 HaUTsDKYnMu popmamu BJI/],
sIKi HoTpeOytoTh TprBaioi L1IBJI, HaBiTh B HAIIMX yMOBax
TpaxeocToMisi Moxke OyTu psATiBHOIO. Lle mosicHioeThCs
THM, 110, ICHYIOTb HE JIMIIE PU3HUKH, ajie 1 BaXKJIMBA I10-

TEHIIfHAa KOPHUCTh I[LOTO BTPYYaHHS Y HEMOBJIAT, SIKi MO-
TpeOytoTh TpuBanoi LIBJI (Tabm. 2). [Torpedy Tpaxeoc-
TOMII y pO3BHHEHHX KpaiHaxX BH3HAYAIOTh 3aBYacHO, 100
MaTH MOKJIMBICTH NMOTOAMTH II€ BTPyYaHHS 3 POJMHOIO,
a TaKoX 3a0e3MEeUNTH IPYHTOBHE HaBYAaHHS OaThKIB SIK I1e-
penyMoBy 0e3IeYHOT BUITUCKH AUTHHU JIOAOMY. 3arajioM,
SIKIO HeMoBIIA 3 BJI/] mocsirae mocTMeHCTPyallbHOTO BIKY
(IIMB) 36 Tk 1 Bee e notpedye ennoTpaxeansHoi HIBJI
(To6T0, HasiBHA TsKKa BJIJ[ 2-ro Tumy) [21], pekomeH-
IYETHCS CEPHO3HO PO3IITHYTH HEOOXITHICTh pO3MmovYaTd
JIMCKYCilo 3 OaThKaMu AWTHHU IIOA0 MOMKIMBOI Tpaxeoc-
Tomii. Ha choronHi Hemae €1IMHOT AYMKH IO/I0 TEPMiHIB
3aCTOCYBaHHS LIbOTO BTpy4yaHHs y HeMOBIAT 3 BJI/I. Ha-
TIPUKIIA, BIAIOBIIHO 10 OMHIET 3 pEKOMEHIAIIIH TpaXeoc-
TOMisl MOXke OyTH TIOKa3aHOIO0 HEMOBIISATAM, SKi 3aJIMIIa-
1othest Ha LIIBJT y xporosoriunomy Bimi 90-100 gHiB micns
> 5-7 cnpo6 excryOartii [30]. Ha BigmoBigHe BUpIiMICHHS
MOXYTb JIOAATKOBO BIUTMBATH TaKi YMHHHKH, K PO3MipH
1 cTabUTBHICT cTaHy marieHTa. HasBHI 1aHi cBiT4YaTh,
10 MOMEHT yTpY4YaHHS BiIPI3HAETHCS B PI3HUX JIKapHIX
[31]. OnTumaneHU# MiAX1T MOXKE TTOIIATATH B TOMY, IIOOH
MIPEACTABUTH TPAXEOCTOMIIO SIK MMO3UTUBHHUN KPOK, KNI
JIO3BOJINTH TUTHHI HAPEIITI TOBEPHYTHCS JOAOMY IiCIIs
MicsmiB rocmitamizarii. [licis 3aroeHHs TpaxeocToma 3a-
6e3neuye crabinpHicTs [111 i monermrye gocsrHeHHs edex-
THUBHOI BEHTWIALIT 3 MEHIIUM JHCKOM(OpTOM i OinbIIoo
CTaOLIBHICTIO TUXaHHS, 1110, Y CBOIO YEPTy, TOKPAIIIY€E TO-
JIEPaHTHICTH 70 Aif MEANYHOTO IIEPCOHAITY Ta WICHIB CiM i,
JIO3BOJISIE IPUCKOPUTH HAOYTTS! OpaJIbHUX MOTOPHUX Ha-
BHUYOK, TOKPAIIUTH B3a€EMOIiI0 OAaTHKIB 3 INTHHOIO 1, 3pe-
IITOI0, 3a0€3MEYNTH KPAINi HEBPOJIOTTYHUI PO3BHTOK
octanHboi [12]. JlaHi omHOTO 3 IEHTPIB 3 OaraTopigHUM
JIOCBIZIOM JTIKyBaHHSI MauieHTiB 3 TsOKKor0 BJI/] BkazyroTh
Ha Te, 1110 TOPIBHSIHO 3 MOIIEPEeIHIM HEepioioM JIiKyBaHHS,
TICJISL TPAXEOCTOMII HEMOBIIATA AEMOHCTPYBAIIM KPaIni
JTHIAHUH picT, MoTpeOyBanyu MeHIIe KaJlopii, OTpuMy-
BaJIM MEHIIE CEJaTHBHMX JIiKiB/aHAJIBT€THKIB 1 MOTIIH
Kpamie OpaTH y4acTh y ceaHcax pO3BHMBarouoi Teparii
[32]. e omHe MacmTabHE TOCIIKEHHS 3aCBITUMIIO0, IO
JUTH, IKFM TPaXeoCTOMII0 poOmH y Bimi <120 mHiB, Manu
MEHIIIE IAHCIB TTOMEPTH 200 MaTH BiJlaJIeH] HOPYIIEHHS
HEPBOBO-TICHXIYHOTO PO3BHUTKY, HIX Ti, KOMY II€ BTPY4aHHS
pobunu mizHimme (BigHomenHs mancis 0,5; 95% nosipunit
inrepsan 0,3-0,9) [33]. BogHowac, peTpocieKTUBHE AOCTi-
JUKSHHSI, sIKe TIopiBHIOBasIo paHHe (<45 TmwxkHiB [IMB) Ta
mizHe (>45 TwxuiB [IMB) BukopuctaHHs TpaxeocToMmii,
HE BUSBIIJIO BiIMIHHOCTEH B KJIIHIYHHUX pe3ysbTarax Mix
nBoMa rpymnamu [34]. MynsTUANCIUILTIHAPHINA KOMaHTI
HEOOXi/THO PEeTEeNbHO OIIHIOBATH PU3UKH Ta KOPHCTH Bil
TPaxeoCTOMIl B KOXXHOTO IMAIieHTa 1 Ha/laBaTH OaTbKaM JIH-
THUHU BUBa)XXEHY Ta YiTKy peKoMmeHnaimo [12].

Ta6bnuus 2

Pu3ukn Ta KOpUCTb, NOB’AI3aHi 3 TpaxeocTomiclo y Aiten 3 Taxkoro BIA [12]

Pusnkn

Kopuctb

XipypriyHum puaunk

[oBrocTpokoBa 3anexHictb
IHdbeKUinHMI pr3nK

Bnnue Ha manbyTHIO BoKanisadito
MoapasHeHHs LWwkipn

Epoasis Tpaxei

BeaneyHiwi LU

Np1CcKOpPOE BUMMCKY
KputnyHnii nicnsonepadiviiun nepiog | EnimiHytoTbca HeratuBHi epekTun, Nos’a3aHi 3 BukopuctanHam ETT
MeHwe anckomdgopTy Ta cegauii

PopmyBaHHS HaBMYOK OparibHOi MOTOPUKM Ta MOXIUBICTb rogyBaHHS Yepes poT
Kpalummn HeBponoriYH1iA po3BUTOK
Kpawuin isanyHmin po3BuToK
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AHANITUYHI OrnaAgu

MepcnekTuBM ManbyTHiIX fgocnigKeHb

3 MOKpaIIeHHSIM OKa3HHUKIB BI)KUBAHHS HAHMEHIIINX
Ha[3BHYAWHO HEOHOIMICHHUX AiTel Oy/ie 301IbIIyBaTHCh 1O~
IyJISLsE ALiEHTIB, sKi moTpeOyBarumyTh TpuBaiiol 1. Le
BH3Hauae HarajbHy MoTpedy 10NaTKOBUX BUCOKOSIKICHHX Ha-
YKOBHUX JIOCHIPKEHb, PE3YJIbTaTH SKUX OyAyTh BKINBHUMHU
JUTS YIOCKOHAJICHHS KJIIHIYHOT pakTuku. CTaBICHHS HEO-
HATOJIOTIB MA€ 3MIHUTHUCS BiJI BIIYYTTS HEJOCTATHBOI CIIPO-
MOXKHOCTI 3an100irti po3ButKy BJIJ] 1o kparoro ycBigom-
JICHHSI TOTO, 10 1 MAIiEHTH MPOAOBKYIOTh ITOTpeOyBaTu
HAMKPAIIOi JOITOMOTH, SIKy MH MOXXEMO 1M 3a0€3MeUnTH,
1 1110, HE3BAXKAIOUHM HA YMCIICHHI NPOOJIEMH, Y HUX B KiHIIe-
BOMY IIiJICYMKY MOXKHA JIOCSTHYTH XOPOILIOTO PE3YJIbTaTy.
Xo4a ypayKeHHs JIeTeHb € HaWOUIbLI KPUTUYHOIO TIpoOIIe-
MOIO Y IIMX HEMOBJIAIT, YUMAJIO IHIIMX CYITyTHIX 3aXBOPIO-
BaHb, SIK-OT JIET€HEeBa TNepTeH3is, PETHHOIATIS, TPYAHOL
3 TOAYBaHHSM, 3aTpUMKa (I3UYHOTO Ta HEBPOJIOTTYHOTO
PO3BUTKY TOIIO BILIMBAIOTH HA IX MPOrpPec, 10 BU3HAYAE
noTpedy MyJIBTHANCLIUILTIHAPHOT JTOTIOMOTH.

BpaxoByroun reTeporeHHICTh 3aXBOPIOBaHHs, HEO0-
xigHe mockoHaninie GpenorumyBanus BJIJI, mobu kparie
3po3yMiTH, sk ontumizysaru JII1. Hapa3i MmoHiTOpHHT 1H-
XaJbHOT (DYHKIIT MOXKIMBHI Y HEMOBJISIT, SIKi TIepe0yBaroTh
Ha [IBJI, ogHak BiH MO)ke 0OMEKYBaTHUCh BiZICYTHICTIO
CaMOCTIMHMX IMXaJbHUX 3yCUIIb HeMOBJIATH. HeinBasiitHi
Mmeroau BuMiproBanHst onopy LI e myxe 6axanumu st
MOHITOPHHTY IIPOTrPECYBaHHS 3aXBOPIOBaHHS Ta BiAMOBII
Ha Aito JikiB. [ToTpiOHI MYJIBTHLIEHTPOBI IIPOEKTH CTBO-
peHHs equHOT 6a3u JaHuX, sika O BijoOpakana peasibHy
KJIIHIYHY NPAKTHKY JJIsl TOYHIIIOTO BU3HAYEHHS XapaKTe-
PHUCTHK TOMmyJsii, crioco6is Ta piBHiB 11 3 HacTymHEM
IUTAHYBaHHAM aJeKBAaTHUX KIIHIYHHUX TOCIIHKCHD IS
BUBYCHHS MOPIBHSUIBHOT €()eKTUBHOCTI PI3HUX METOJIB
IIBJI y Takux miteit. Hapasi Bee 111e icCHy€ HeBU3HAUCHICTh
IIOJI0 TAKHUX IPAKTUYHHUX MHUTaHb, K HIILOBI MOKA3HUKH
HACHYEHHS FeMOIIO0IHY KHCHEM 1 apIiallbHOTO TUCKY
CO,, abo x un piBCHB PCO, B3araji Mac 3HadeHHs, KO0
pH e npuiinstaum [12,14]. TloTpi6Hi sikicHI HayKOBi HaHi
JUIS. BU3HAYEHHS ONTUMAJIbHOTO MOMEHTY TPaxeoCTOMil
y aitewt 3 Tspkkoro BJIJI 2-ro tumy. HeoOxiaHi momaTkoBi

NMiTepatypa:

JOCIHIKEHHSI €(DeKTHBHOCTI HOBHX ITEPCIIEKTHBHUX METO-
nis HIBJI, 30kpema HEHpO-KOHTPOIHOBAHOI BEHTHIISIIIN-
Hoi miarpumkn (NAVA). IIpobnema B rutaHyBaHHI TaKHX
JIOCITI/PKEHB TIOJISITAE B TOMY, IO 1151 TTOTTYJISALISI HEMOBIISIT
HEOTHOPIJIHA, @ TOMY JIOCIIJHALbKI IIPOTOKOIHM MAIOTh 3a-
Oe3IeuyBaTi MOXKIIMBICTE peaizallii iHUBiTyaIb-HOTO ITijI-
X0y B KOXKHOMY KOHKPETHOMY BUITaIKy. Kpim cMepTHOCTI,
3aXBOPIOBAHOCTI Ta IOTpeOH cearlii/aHanresii HeoOXiTHO
TTOPIBHIOBATH 1HIII KITIHIYHO Ba)KJIMBI PE3YJBbTATH, SK-OT
YacTOTy BiIZJAJICHUX HEBPOJIOTIYHNX MTOPYIIEHb, CIIOBLIb-
HEHOTO POCTY, TPHBAICTH TOCIITaII3alli] TOMIO.

OcKkiTbKM HEMOBJIATA 3 TsOKkKoI0 BJIJ] ckiamaroTh Bif-
HOCHO HEBEJIMKY YacCTKY IMAlli€HTiB, ISl JOCSTHEHHS TO-
TPiOHOT OTYKHOCTI JOCIIKCHb HEOOXiTHA CITIBIIpAIS
MIDXK OKpPEMHM JTiKapHAMH. BuzHanHS 11b0TO (hakTy cripu-
SUTO peatizariii BiAIMOBIIHOI iHII[IaTUBH, B SKiif Ha COTOIHI
0epyTh yaacTh oHaA 25 npoBigaux neHTpiB CLIA i €B-
pomu [3,21]. YV pamkax 1iei criBmpari BinOyBaeTbCs Ha-
KOITMUCHHS OIIMCOBHX JAHUX JUIS ITAHYBAaHHS MalOyTHIX
TIEPCIIEKTUBHUX JOCIIIKEHb.

BucHoBku

He3Baxarouum Ha HasBHICTh KiJIbKOX HayKOBO-
oOrpyHToBaHuX MeroiB npodinakruku BJIJI, ix edek-
TUBHICTb 3aJIMIIAETHCS HEJOCTATHHOO, 4 YaCTOTa [[LOTO
3aXBOPIOBAHHS B OUIBIIOCTI KpaiH CBITY HE 3MEHILIYETHCSI.
YpakeHHs JIereHb B MallieHTiB i3 Tsokkoto BJI/] € HeomHo-
PIIHUM 1 YacTO CKJIAIHUM JUIs JIiKyBaHHs. HaykoBi aaHi,
Ha SIKUX Masi Ou rpyHryBarucs crparerii JII1 HemoBmsT
3 HauTsDKunmu Gopmamu BJ1JI, 3anumarorses pparmen-
TapHUMHU T4 HEAOCTATHIMH, aji¢ KJIFOYOBI KOHIICTIIii, BH-
KJIaJIeH] B IIbOMY OIS, MOXYTh JOTIOMOITH CTaHAAp-
TU3yBaTu miaxomau no 3abesneuenns JII miei kaTeropii
HEMOBJISIT 1 MOKPAIIUTH PE3YJIbTaTH X BUXOIKYBaHHS.
[Ticnst BcTaHoBjIeHHs AiarHo3y Tsbkkoi bJ1/] noTpioHo Bu-
KOPUCTOBYBATH MOJIEJIb JIIKYBaHHSI XPOHIYHOTO 3aXBOPIO-
BaHHs i anantysaru crparerii JI1 no narogizionorii BJI/I.
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FEATURES OF RESPIRATORY SUPPORT IN INFANTS WITH SEVERE BRONCHOPULMONARY DYSPLASIA

D. Dobryanskyy, A. Menshykova

Lviv National Medical University, Ministry of Health of Ukraine
(Lviv, Ukraine)

Summary.

Improved survival rates for extremely preterm infants have not reduced the incidence of bronchopulmonary dysplasia (BPD),
which is still diagnosed in a significant proportion of these infants. Despite the availability of several effective methods for preventing
this disease, some of these infants develop severe forms of BPD, and such infants may require prolonged endotracheal mechanical
ventilation. In recent years, the focus of researchers and clinicians has been on the prevention of BPD, and the management of patients
with established severe disease has been largely empirical. This review presents a modern concept of a physiologically based strategy for
mechanical ventilation in infants with an established diagnosis of severe BPD, which differs from the approaches traditionally used in the
management of respiratory distress syndrome. Care for infants with severe BPD requires a chronic disease model and a different focus
of intervention than the standard approaches that are typically used in neonatal intensive care units for patients with acute conditions.

Keywords: Bronchopulmonary Dysplasia; Respiratory Support; Mechanical Ventilation; Premature Infants.
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Pezrome.

Cunopom 6paouxapdii' y dimell € akmyanbHOW0 NPOOIEMOIO CYUACHOT nediampuyHoi Kapoionoeii uepe3z 3pOCMAanHA YUCLd
NOpYULeHb CEPYEB020 PUMMY Y OUMAL020 HacereHHs. TpyoHowi panHboi 0ia2HOCMUKY, 8I0CYMHICMb CREYUPDIYHUX CUMNIMOMIE
y 0imetl panHb020 GIKY, A MAKOHC NOMEHYIUHUL 36 30K i3 CepUOSHUMU YCKIAOHEHHAMU, MAKUMU AK cepyed HedOCMAamHIiCmb
i panmosa cepyesa cmepmb, NIOKPecI0IoMs HeOOXIOHICMb YBAICHO20 UGHEHMHS Ybo2o cmany. Jumsaua 6paduxapdis maxoic
acoyitiogana 3 nidGUUEeHUM PUSUKOM PO3BUMKY OeheKmie NPosioHoI cucmemu cepysi y TiMHbOMY 8IYi, Wo NOCUTIOE YIKABICMb
00 Hei' 3 OOKY apummonoeis i eumazae po3pooKu 00820CmMpOKOBOT cmpameii CHOCIePeNCceHHs. | NPO@IaKmuKu.

Mema oocnioncenna — niosuwumu 00isHanicme nikapie-nediampie npo cuHOpom Opaoukapoii y dimetl pi3Ho20 8iKy
WIIAXOM QHANIZY CYYACHUX TimepamypHux 0dicepen, akyeHmyoyu yeacy Ha 0iacHOCMUYHUX MPYOHOWAX, KITHIYHUX NPOSABAX
i MOXCIUBOCMAX NEPCOHANIZ08AHO20 NIOXOOY 8 NIKYBAHHI MA CNOCMEPEHCEHHI.

Bucnosku. Cunopom 6paduxapoii y oimeil € pisHOMAHIMHUM 3a HOXOONCEHHAM HOPYUEHHIM CEPYEBO20 PUMMY, WO MOANCEe
oymu AK izionociuHum, max i nAmMono2iYHUM NPosieom. Y nediampuuniti npaxmuyi 0coonu8y CKiaoHicms CMAaHO8UMb C80EYACHA
diaenocmuka uepes uacmy 6i0CYmHuicms cneyu@iunoi CUuMnmomMamuxu, 0Cooau8o y HOBOHAPOONICEHUX | dimell pAHHbLO2O
6iky. bpaouxapois mooice 6ymu neputolo 03HaKo10 nPospecyiouux nopyuieHs nPoeioHoI cucmemu cepys, maxkux K ciabKicmo
CUHYC08020 8y31a ab0 AB-610Kada, i acoyitoemvpcsi 3 PUUKOM CUHKONATIbHUX CIAHI6 ma panmoeoi cepyesoi cmepmi. Panns
0lazHOCMUKA, OYiHKA YACMOMU CepYeUx CKOPOUeHb 3 YPAaxyS8aHHAM iKYy ma KOMNIEKcHe 00CmedicerHs 00360IA10Mb 6CMAHOBUMU
npuyuny ma obpamu ONMUMALbHY MAKMUKY TiKyeanus. Ioenmugixayia epyn pusuxy i cenemuunux axkmopis 003601ums
peanizyeamu npuUHYUnY NePCoHANi308aH0I Mma NPeeenmuHoi MeOuyuHu y 6e0eH i maKux nayicHmie.

Knrouoei cnosa: apummis; 6paduxapois; nposionicmn,; cepye; dimu.

BeTtyn

YacTka mopyuieHb CEpleBOro puTMy B CTPYKTYpi
CepILEBO-CYIMHHUX 3aXBOPIOBaHb JUTIYOTO BIKY CKJIa/Ia€
15-20% [1]. OriHtor04u ceplieBUi pUTM yBara QikCyeThes
HacamIIepe/1 Ha TaxiapuTMisiX, SIKi A€TallbHO MPEeACTaBiIeH]
B JIiTEparypi, BOXHOYAC OE3CHMIITOMHI Ha NEBHUX eTanax
XKUTTS OpanuKapii pizie 3BepTaloTh Ha cede yBary.

Pazom i3 Tum, Opagukapuist y niTei criocrepiraeTbes
JOCHUTB 4acTo — K (i3i0JIoTiyHe SBUILE y CIIOPTCMEHIB
a0o0 yBI CHI, TaK 1 SIK IepHINii IPOSIB CEPHO3HOTO CEPLIEBO-
CYAMHHOTO 3aXBoproBaHHs [2]. Pigkuii cepueBuii putmM
MO)KE MaTy NPOrpeieHTHUH niepedir 3 GopMyBaHHSIM CHH-
JpOMY CI1abKOCTi CHHYCOBOTI'O By3J1a, OyTH MEPIINM IIpO-
SIBOM TSKKHX ITPOTPECYIOUNX ypaXKeHb ITPOBIJHOT CHCTEMHU
ceplsl Ta BHHUKHEHHSIM JKUTT€3arpo3/IMBUX CTaHiB [3,4].
Kpim Toro, miIBuIIeHHS 1HTEpECYy 0 CIOPTY cepen AiTer
pOOUTH Iieit cTaH Bce OUTBIIT HAraTbHUM.

AxTyanpHicTh Ipo0iieMn 00yMOBIIEHA T'€TEPOTeHHICTIO
IIPUYMH PO3BUTKY Ta MOLIMPEHICTIO cTaHy. [lorpeba B HO-
Bux pedepenTHux 3HaueHHs1X YCC Ha OCHOBI JIOBIOTpHU-
Basioro MoHiTopuHry YCC Ta aiarHoCTHYHA CKJIAJHICTh
BiJJPI3HUTH HOPMY BiJI IATOJIOTIi B AiTEH, 0COOINBO HOBO-
HapOJDKEHUX Ta MOJIOJIIOTO BiKy, BUMarae IocHJIeHOTO
CIIOCTEPEKEHHS 1 POQIIaKTHKH.

Bucaitiena ocranHs iH(popMalis 010 TOIUPEHOCTI
Ta 0cOOMMBOCTEH CHHIpOMY Opaaikapaii y aiTeill pizHOTo
BiKY, IO ITiABUIINTH NpoQeciiiHy 00i3HaHICT JIiKapiB I1e-
JiaTpUYHOTO MPOdIII0 Ta TOIIOMOXKE BUKOPUCTOBYBATH
OTpUMaHI 3HaHHS Ha MPAKTHIII.

MeTa pocnigXXeHHA — miaBUIIUTH 00i3HAHICTH
JiKapiB-riefiaTpiB Mpo CHHAPOM OpaauKapaii y AiTei piz-
HOTO BIKy IIJSIXOM aHaJi3y Cy4acHHX JITepaTypHHUX JDKe-
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pen, aKIeHTYIOUH yBary Ha JAiarHOCTHYHHX TPYIHOIIAX,
KIIIHIYHUX TPOSIBAX i MOXKITUBOCTSIX ITEPCOHATI30BAHOTO
TiAXOY B JIIKYBaHHI Ta CIIOCTEPEKEHHI.

IcHYIOTB pi3HI rpaHNYHI 3HAUEHHS AJIs1 BepUdikarii
piakoro cepueBoro putMmy. SIk Bizomo, Opanukapais BH-
3HAYa€ThCS YaCTOTOI0 CEPLEBUX CKOPOUEHb MEHIIE HUX-
HBOT MEXI JIOIyCTHMOI BikoBo1 HopMH [5]. CeprieBuii putm
OLIIHIOETHCS K OpasuKapis, sIKIIO BU3HAYAETHCS YIIO-
BUTRHEHHS 4acTOTH cepieBux ckopoueHb (HCC) HmKYe
5-ro mepreHTIIo BikoBoro po3mnonainy UCC 3a maHuMu
EKT y crani cnokoto. 3umkenass YCC Hipkue 2-ro mpo-
HEeHTIIO0 BikoBoro posnoaiiny YCC cnipuiimMaeTbes SIK BU-
paxena Opagukapais. [Ipu omiHi puTMy y niTel y craHi
HecnaHHs Opaaukapais BcraHoBmoeTbes mpu YCC meHn
HiK 100 ynapiB (3a gesskuMH JaHUMHU — MeHII HiK 80) Ha
XBHJIMHY JIJIsI HOBOHApPO/KEHUX HE3aJISKHO BiJl recTallii-
HOro BiKy, MeHIe 80 ynapiB Ha XBWIMHY JUIS JIiTEH MO-
JIOAIOro BiKy, MeHmIe 70 ans AiTel MKIIBHOTO BiKy Ta
60 — st miTiTKIB [6].

Lle Bu3HAYCHHS HE BiNOBIJa€ Cy4YaCHUM KIIHIYHHM
yMoOBaM Oe3MepepBHOTO CIOCTEPEKEHHS 32 HOBOHAPOIIKE-
HHMH, JIC YaCTO CIIOCTEPIraroThCsl TOOPOSIKICHI OpaTuKap/Iii.
B. Bohnhorst Ta in. noBigomuiy, 1o 30% 370pOBHX HOBO-
HapO/DKEHUX MaroTh Opaukapaito Hikde 80 yu./xB. [7].

Kpim Toro, y nocnimxenni A.Uusitalo, y HoBoHapo-
JOKEHHX BIKOM Bi 3 710 9 IHIB criocTepiraerbes JiHiliHe
Ta KJIiHIYHO 3HauyIle 301JIbIIEHHS YaCTOTH CEPILEBUX
CKOPOYEHb, III0 MOKE MPHU3BECTH /10 XMOHOHEraTUBHUX
pe3yNbTaTiB Yy HOBOHAPOKEHUX B Mi3HBOMY HEOHATaJb-
HoMy miepioni [8]. Sk paHHE 3HMXKEHHS, TaK 1 MOAAJbIIE
30inbieHHss YCC MOsICHIOIOTHCS TPUCKOPEHHSIM 103pi-
BaHHsI BEreTaTUBHOI HEPBOBOT CUCTEMH ITICJIsI HAPOJIKEHHSI.
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Koncrarauis 6paaukapaii, 3acnoBana Ha qannx EKT
y 12 BigABEOCHHSX, 3aIIIICAHNX y CTaHi HECIIaHHS (ICHHUN
yac) ¢ikcye HactynHi 3HadeHHs: 0-3 poxu < 100 yxapis
Ha XBWINHY; 3-9 pokiB < 60 ynapis 3a xBunuHy; 9-16 po-
KkiB < 50 ynapiB 3a xBuiuHy. Pexomenanii, o 6a3yrorhcest
Ha JJaHuX 24-TOANHHOTO XOJITEPIBCHKOI0 MOHITOPYBaHHS,
HaBOAATH Taki opieHTHpu: 0-2 poku < 60 yaapiB 3a XBH-
JUHY 17 9ac cHy, < 80 yaapiB 3a XBHJIMHY IiJ] 4ac He-
cnaHHs; 2-6 pokiB < 60 ynapiB mix 9ac CHy 94 HECIIaHHS,
6-11 pokiB < 45 yaapiB Ha XBWIMHY IIiJl Yac CHY Y He-
cnanHs; crapiie 11 pokis < 40 yaapiB Ha XBHJIMHY ITiJT 9ac
CHYy 44 HecmaHHA [4,6].

Hemonasni nociimpkenns A. Bratincsak ta J. Hartmann
MPENCTaBUIN HOBI pedepeHTHI 3HAUCHHS IMapaMeTpiB
enexrpokapaiorpamu (EKI). Ile HOBI HOpMaTHBHI cTaH-
nmapta EKT uist miTeid Ta MOTOIVIX JIFONEH 3 BiAIIOBITHUMUA
Z-ouiHKaMH, OTPHMaHi 3 HaiObIo1 koropT (23 064 ni-
TeH, po3aiiieHi Ha 16 BIKOBHUX IPyI), SIKi CTBOPWIIN HATIHHY
OCHOBY JIJISI OITIHKH IIHPOKOTo criekrpa 3min EKT [9,10].

Hani npo nommupeHicts Opanukapnii Ta Opagiapur-
Milf cepen AUTSAI01 MOl Ta X KITiHIYHI 0COOIMBOCTI
y AOCTYTHIH JiTepaTypi MIMPOKO He mpenacTasieHi. o
1 6epesns 2025 poky mOIIyK JiTepaTypu IPOBOIUBCS
y 6a3zax nanux PubMed, Scopus by ELSEVIER, Cochrane
Central Register of Controlled Trials (CENTRAL) ra Web
of Science. O6MekeHICTh JaHUX OB’ S3aHA 3 TPYIHOIIIAMHI
MEPBUHHOI J1arHOCTHKH, OCKUIBKH HOPYLICHHS] PUTMY
cepIlst y AiTell MOXYTh HE CYyNPOBOKYBATHCS XapaKTep-
HUMHU KJTIHIYHUMU CKaprami (3 ypaxyBaHHsIM BiKy IUTHHA
HE MOXE OIHICATH CUMIITOMH).

[MommpeHicTh YaCTOTH PUTMY HIDKYE HIDKHBOI MEXi
HOPMH JUIsl IEBHOTO BiKy CTAHOBHTH OJIM3BKO 6%, 1715 BPO-
okeHnX Ookax mposigHocTi — 1 Ha 15000-20 000 xuBO-
Hapomxkenux [11]. Yacrora apuTMmii mpoTSIroMm HeOHATANb-
HoTrO Tiepiony ctaHoBuTS Bif 0,1% 1o 4,8%, y BinaineHHIX
IHTEHCHBHOI Teparnii HOBOHapomKeHUuX Moxe csarati 10%
[12]. IToBHa aTpioBeHTpUKYIsIpHA OJIOKAIA € TSHKKOIO He-
JTOOPOSIKICHOIO OparapHTMi€I0 HEOHATAFHOTO TEPiomy.
BpomkeHa nmoBHa aTpioBEHTPUKYJIsIpHA OJ0Kaga cepis
y Tami€HTiB 31 CTPYKTYPHO HOPMaJbHUM CEpIIEM YacTo
NOB’s13aHa 3 MAaTEPUHCHKUMH ay TOQHTHTLIAMH, SIK1 TIOILIKO-
JDKYIOTh aTpiOBEHTPHUKYJSIPHAH By30J1 Yepes IUIalleHTapHy
nepenaqay [13].

Hemonasue nocmimkenns A. Uusitalo mokasaio, 110
cepell JOHOIICHUX HOBOHAPOKEHHX 3 OparKapIi€ro mpu-
oMy Marip’1o JICBOTUPOKCHHY OYB OB’ SI3aHUH 3 HKYOIO
JaCTOTOIO CEPIIEBUX CKOPOUYEHB 3a JaHUMHU XOJITEPiB-
CHKOTO MOHITOpHHTY [14].

TpanuniiHO pigKuil cepueBUil pUTM y TOPOCITHX
CIIPUAMAETRCS SIK KOPUCHUHN, OCKIJTBKH BBAXKAETHCS, 11O
BiH HOKpaIllye iacToiuHy nepdysito MioKap/a Ta CIpHsie
anriorenesy. Oxgaak mocmimkerHas Topriceanu C. BcTaHo-
BUJIO, LIO JUTSYa OpaguKapisi Moke OyTH paHHIM MapKe-
poM MaitOyTHBOT aTpiOBEHTPHUKYIIpHOT tuchyHKI1. BoHa
0B’ s13aHa 3 YOJIOBIUOIO CTATTIO, BUIHAM 1HJIEKCOM MacCH
TiJIa B AUTHHCTBI Ta BTPUYi 301IbLIY€E ITAHCH Ha HAsSBHICTh
nedeKTiB aTpioBEHTPUKYISIPHOI TIPOBITHOCTI IO CHOMOTO
JECATHIIITTS XUTTS [3].

LimkoM #MOBIpHO, IO AUTAYA OpaauKapmis € TeHe-
THUYHO 00YMOBJICHOO 200 CYpOraToM OCHOBHOT TUCHYHKITIT
HPOBIZHOT CUCTEMH CEPIIsl, BCTAHOBJIEHOT 10 HAPOJPKEHHSL.

HemronaBHi reneTnyHi T0CTIDKEHHS TTOKa3aiIH, 10 CIIajl-
KOBa apUTMisl MOSICHIOETHCS MOIMOPGI3MOM T'eHiB, SKi
KOJAYIOTh 10HHI KaHaJH, OUTKH INIJTMHHOTO OOMiHY, OLITKU
00pOoOKHM KanbIifo, PaKTOPH TPAHCKPHUIIIIil, BKIFOYAI0OUN
TIOZIOBKEHHSI 4acy aTpiOBEHTPUKYISIPHOTO NPOBEICHHS.
JlonoBHIOE 3pocTarody KUIBKICTh JOKA3iB y MOPYIICHHAX
ceplieBoi npoBigHOCTI MyTaii BapiantiB NKX2-5 (xito-
YOBUI TPAaHCKPUNLIHHUN (aKTop), IKUH Oepe ydacThb
Yy HOPMaJbHOMY PO3BHTKY Ta (YHKIIOHYBaHHI CEpIIs.
Hocii BapianTtiB NKX2-5 MaroTh He JTUIIC pO3JIaau ay-
TUCTHYHOTO CIIEKTPY, aje 1 i30/160BaHi 1e(eKTH IpoBiI-
HOCTI, IO MiJICUIIIOE TeTePOreHHI (PeHOTUITIYHI TPOSIBU
nux MyTartii [15].

l'eneTnuni gepekTH MOXYTh MOPYIIYBAaTH €JIEKTPO-
(izionoriuHi BIaCTHBOCTI, PO3BUTOK, KapAiOMPOTEKIIito,
CTPYKTYpHY IUTICHICTE MEMOpaHH Ta capKoMepy, 10 3pe-
IITOIO PU3BOAUTH /10 OpaauapuTMii. [Ipote icHye Benuka
KIUTBKIiCTh TIAII€HTIB, K CTPAXKIAIOTh Ha OpagHapuTMIIO,
€TIOJIOTisl SIKUX 3aJIMIIAEThCS HeBioMor0. HoBi TexHoso-
rif, TaKi sIk CEKBEHyBaHHs HACTYITHOTO ITOKOJTIHHS, MOXKYTh
HA/IaTH MOXKJIMBICTH iIeHTH(]IKyBaTH HOBi T€HHU CIIaIKOBOT
OpaanapuTMii, a TaKoXK HOBI PO3YMIHHS MOJIEKYJISIPHUX
MEXaHi3MIB PEryisIlil cepIieBOTO PUTMY.

BukiukaroTs iHTEpec JOCIIIHKEHHS MOXKJIIMBOI A1ii Hera-
THUBHUX XPOHOTPOITHHX ITPEIapariB, TAKKX K 3-OokaTtopu
Ha Bpa3JIMBUH aTPiOBEHTPHUKYIAPHHUNA By30. Ui MOXYTh
BOHU CIIPHSTH IPOrPECYBAHHIO MOPYIIEHb QyHKLIT po-
BiIHOT CHCTEMH cepIls B 0Ci0 3 IUTIIOI0 OpamuKapIiero
B anaMHe31? Lle 0co0IMBO BayKIIMBO, OCKIIBKH HasIBHI JaHi
CBIYaTh MPO TE, IO CIEIMiaNi3oBaHi KIITHHH IIPOBiTHOT
CHCTEMH CepIlsi MOXKYTh 3a3HaBaTH (yHKIIOHAIBHUX 3MIH
MPOTATOM KUTTS [16].

B octanHi pok# B IEHTPi yBaru 3HaXOJUTHCSA HOBA KO-
ponaBipycHa iHgekmis. 3a ganumu C. Umeh, Opaaukap-
Iist — HemopaBHO BU3HaHUH mposiB iHektii SARS Cov-2,
HNPOrHOCTUYHE 3HAYEHHSI SIKOTO OCTaTOYHO HE BCTAHOBJICHO
[17]. 3a nanumu G. Avcu NOMMPEHICTh apuUTMii y miTei
3 COVID-19 6yna BusiBnena y 5,5% mnarienTis. Xo4a nBi
TperuHu Bigxwienb Ha EKI" craHoBMIIM cHycoBa Opaau-
Kapnis, miaiioM cermerTa ST OyB 3HaUHUM, IO TOTPiOHO
BpaxyBaru npu EKI"-MoniTopunry y aiteii 3 COVID-19 Ta
MIPH MYJIBTHCACTEMHOMY 3araibHOMy cHHApoMi [18].

[Mopsia i3 HOpoCAUMU Tali€HTaMH, 38JOKyMEHTO-
BaHO CHHYCOBY Opaaukapnilo y miTeil Ha Tii iHpeKmil
SARS Cov-2, aconifioBaHy 3 Teparri€ro pemaeceBipom [19].
[Ipu po3BUTKY MYJIBTHCHCTEMHOTO 3aITaTbHOTO CHHIPOMY
y IiTel 3 KOpOHABIPYCHOIO iH(]EKIIi€t0 iCHYye HMOBIpHICTH
PO3BUTKY aTpioBeHTPHUKYIISIpHOI Oi1okau (ABB) I crynens
B CEpeTHHOMY Yepe3 THKAEHb ITICIIS TTOYaTKy JINXOMAaHKH
3 MOXJIUBUM nporpecyBaHHsM 10 ABDB II-1II ctynens.
VY 3B’s13Ky 3 UM nanientam 3 o3Hakamu ABB I crynens
PEKOMEHIY€EThCS Oe3MepepBHA TEIEMETPisl Yepe3 PU3HK
nporpecyBaHHs 10 ABbB Bucokoro crymnens [20].

[MaTogizionorigauii MexaHi3M CHOBUTFHEHOTO PUTMY
TOJISITA€ B MTOPYIIEHH] YTBOPEHHS! IMITYJIBCY (KOJIM CTpaKia-
0T KJIITHHH CHHYCOBOTO By3J1a — BOZii pUTMY HEPIIIOTO I10-
PSIIKY) Ta IOPYILIEHHI MPOBEISHHS IMITYIIbCY (TIpH 3HIKEHHI
MIBUKOCTI OTO IPOBENICHHS B CHHOATPIaIbHOMY BY3J1i 800
aTpioBy3ITi Ta MPOBINHIN CHCTEMI IIUTYHOYKIB), IKI MOXYTh
nmoexnyBsarucs [1]. IIpu npomMy, OyIb-ska 9acTHHA TIPOBI-
HOI cucteMu cepis, Bkimodaroun CA-Byson, AB-By3son a6o
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my4ok ['ica, Mo)ke OyTH CXMIIbHA JI0 TAKUX BIUTHBIB. Y KIli-
HIYHO CTaOIbHUX OE3CUMIITOMHUX MiTeH Opagukapis
YacTO PO3IIISIAETHCS SIK MApPKEP BET€TaTHBHOT TUCPETYIISILIT
3 IOMiHyBaHHSAM BaryCHOI TirmepakTuBHOCTI [21].

Hait0i b1 4acTuM BapiaHTOM PiJIKOTO PUTMY Y JIITEH €
cunycosa Opagukapais (Cb), sika Moxke OyTu sik (iziono-
riYHOIO, TaK 1 Marojoriynoro. 3a manumu A. Hanna ¢isio-
noriyna Cb Mae noOposikicHuI Tiepedir i He CyIpOBOIKY-
€THCS KIIIHIYHOIO CHMITTOMATHKOIO, 3yCTPIiYaeThes Y iTEH,
SIKi 3afIMalOTHCSI CLIOPTOM, Y TIEPi0f] HIYHOTO CHY, 8 TAKOXK SIK
TPaH3UTOPHUII eTal y HeOHOIIeHNX fiteit [22]. Bizomocrti
IO MOLIMPEHICTh CHHYCOBHUX OpajiaTpuTMiid, 0COOINBO
B JIMCIUIACTUYHOMY JAUTSYOMY CEpIIi, CYTIepEewINBI. 3aIe)KHO
BiJI KJIIHIKO-TATOTCHETHYHOTO MEXaHi3My BHIUIIOTH: He-
HpOreHHy, €HIOKPUHHO-00MiHHY, 1H(EKLiHHO-TOKCHYHY,
JKapChKy, KOHCTUTYIHHO-CIMEHHY Ta opranidny [21].

Kniniuni nposiBu Opanukapii 3auexars Bijl CTyNEHs
XPOHOTPOIHOI HerocTaTHOCTI. CUMITOMaMu Opanukap-
JUYHUX apUTMIiil 3a3BHUYail € 3aMaMOpPOYCHHS, Mpe- Ta
CUHKOIANIbHI cTaHW, Hamaau Mopranbi-Anama-Crokca,
cepreBa HenocTatHicTh [22]. Jlerkuit cTyninb Opagukap-
Jli1, SIK IpaBHUJI0, acUMOTOMHUH [1,3].

HasiBHICTD KITIHIYHOT CHMOTOMATHKH Ta 11 iHTEHCHUB-
HICTb 3QJIKaTh BiJI CTYIEHS YPIPKEHHsI CEPLIEBOTO PUTMY,
BHM3HAYAIOTHCS BIKOM JIMTHHM Ta HASBHICTIO OCHOBHOTO
3aXBOPIOBaHHA cepis. Tak, y AiTel mepImux poKiB KUTTSA
CKJIQJIHO BUSIBUTH CKapry Ha 3allaMOPOYEHHs, IIPECHHKO-
TABHI CTaHW, TOMY CHHIPOM OpafuKapii Mae HeCIeIH-
¢iuHi cumnToMu (MIISIBICTB, POOJIEMH 3 TPOQOIOTIHHUM
crarycoMm) [23]. V Ginpm crapmomy Bili Opaxukapmis
MOYKE BHSIBJISITHCS] HU3bKOIO TOJICPAHTHICTIO 10 (hi3UUHOTO
HaBaHTA)XEHHSI, ITIJIBUIIEHOI0 CTOMITIOBAHICTIO, 3a11aMOpO-
YeHHsM Ta/abo0 HempuToMHicTIO [4,11].

Haii6inpure kiIiHIYHE Ta MPOrHOCTUYHE 3HAYEHHS Ce-
pen Opamukapmii MaroTh CHHAPOM CITaOKOCTi CHHYCOBOTO
By3J1a Ta arpioBeHTpuKyisipHi Onokaau I1-111 crynens.

Cunopom cnabrocmi cunycogoeo gyzia (CCCB) — e
TOETHAHHS KITIHIYHUX Ta eJeKTpoKapAiorpadiYHuX 03HAK,
110 BiJJOOpaKaroTh CTPYKTYPHI YIIKO/PKEHHS! CHHYCOBOTO
By3na (CB), iforo He3maTHICTh (PyHKIIOHYBaHHS Y SKOCTI
OCHOBHOT0 BOJIisl pUTMY Ta/a00 3a0e31euyBaTh peryisipHe
MIPOBEICHHS aBTOMATUYHUX IMITYJIBCIB 10 TIepeacepan [24].
JaHuii CHHIPOM XapaKTepU3YEThCS CTIHKOIO CHHYCOBOIO
OpaanKapli€ro, TPUBAIMMH ay3aMH PUTMY 3a PaxyHOK
CHHOATpiaJIbHOI OJI0KaAN a00 3yIMHKH CHHYCOBOTO BY3IIa,
a TAaKOK MOXKJIMBICTIO MIrpailii BOMisi pUTMY, TOSBOKO 3a-
MIHHHX PUTMIB, CHHAPOMY TaxXi-Opanukapmii (depryBaHHI
PIAKOrO CHHYCOBOTO PUTMY 3 HalaiaMH CYNpPaBeHTPUKY-
TSpHOT TaxuapuT™ii) [25].

VY psini BUIaAKiB CHHYCOBa OpauKapis y JiTei Moxe
TIO€THYBATUCh 3 IOPYIICHHM aTpiOBEHTPUKYIISIPHOTO MPO-
BezeHHs, gactime AB-6moxanoto I-11 ctynens. 3a nannvu
P. Manoj Taki noeHaHi HOpyueHHs! poOOTH CHHYCOBOTO

By3na Ta AB-3’€JHAaHHS OTpUMAaIH HA3BY OIHOOANbHOL

oucgynkyii [25]. BiabI HIUPOKE MOHATTS OUCHYHKYISA
cunycosoeo sysna (JJCB) — Bxmouae ypaxenns CB op-
TaHIYHOI MPUPOIH, PETYIATOPHI (BarycHi) Ta JiKapchKi
(TokcuuHi) mopyIIeHHs Horo gyHKIii. Xoua Jesiki aBTopH
(B. De Maria) aucyHKIIi€f0 CHHYCOBOTO By3Jla Ha3HBa-
10Th auine EKI'-o3Haku ioro ypaxeHHs 0e3 KIiHIYHOT
CUMIITOMATHKH [26].
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Hocmimxenns N. Sathnur mremoHcTpye TOH (akr, 1o
BaXUJIMBUMU AiarHocTndHuMH Kputepismu CCCB e noen-
HaHHsI CTIMKOT IeHHOT OpauKapii 3 TPUBAIMMHU Nay3aMu
pUTMY Ta BiICyTHICTB focTarHboro 30itbeHas YCC y Bin-
noBiap Ha (iznuHe HaBaHTaxeHHs [27]. Enigemionoriuni
nociimkeHas CCCB yTpynHeHi B 3B’ 3Ky 3 BEJIMKOIO Bapi-
a0enpHICTIO NPOsBIB 3axBoproBaHHs Ta EKI'-Mapkepamu.

3a nanumu A. Porta-Sanchez mapkepamu CCCB y ni-
Tell € CHHKOIIE, TPECHHKOIIAIBHI CTaHH, €Ti30I1 ParToBOl
ci1abKoCTi, MIISIBOCTI, 3yMOBJICHI TPAH3UTOPHOIO TiITOKCIEI0
TOJIOBHOTO MO3KY Ha TJIi Pi3K0i OpaguKkapii Ta TPHBAIMX
nay3 purMy. OfiHaK, 4iTKOT IPsIMOT 3aJIXKHOCTI MiXK TPHBa-
mictio nay3 putMy, YHCC Ta BupakeHicTIO KIIHIYHAX TIPO-
SBIB HEMa€, OCKIUIBKY Ha CHMITOMATHKY TaKOXX BIUTHBAE
CTaH 1iepeOpaIbHUX CYAMH Ta CEPLEBO-CYINHHOI CUCTEMH
3aranom. 3arposnusumu rnposisamu CCCB € apuTMoreHHi
CUHKOTMaJIbHI cTaHu [28].

Haii6inpur iHGopMaTHUBHEM METOAOM MiarHOCTUKH
CCCB € no6ose monitopysanust EKI. TToenHanHs cTiiikol
JIeHHO1 OpauKap/il 3 TPUBAIMMHU Nay3aMHi PUTMY € BaK-
JMBHUM JiaTHOCTHYHUM KpHUTEpieM. 3a pe3ynbpTaTaMu J0-
ciimkenHs B. De Maria y niteii 3 CCCB cnocrepiraerbes
XPOHOTpOIHA HekoMIleTeHTHicTh CB 6e3 moctarHboro
nodacrtimrandst YCC y BiAmnoBine Ha HaBaHTaxeHHs. J{i1s
ZiTel 3 BereTaTHBHO 00yMoBiIeHOI0 aucdyHkmieto CB xa-
pakTepHa HidYHa OpauKapis 3 HOpMaTi3aIli€ro YaCTOTHUX
XapaKTepUCTHK PUTMY IIiJl Yac HECHaHHS Ta JJOCTAaTHIM
moyactimanaaM YCC Ha diznuHe HaBaHTaXeHHS [20].

IleBHi ckIaAHOIII BUHUKAIOTH B OliHIll QyHKil CB
y Aitedi-criopTcMeHiB. Bigomo, mo perynspHi CHOpTUBHI
TpeHyBaHHs GOPMYIOTH crielu(iuHi 3MiHU CepleBO-
CYIMHHOI CHCTEMH, 110 BKJIIOYAIOTh Hacamrmepes Opanu-
KapAiro, apTepiadbHy TIIOTOHIIO i 301TBIICHHS PO3MIPiB
aiBoro nurynouka. Jlociimkenns L. Diaz-Gonzalez no-
BOJAMTBH TOH (axT, 10 YPiIXKEHHS CHHYCOBOTO PUTMY
B JIITE-CIIOPTCMEHIB € BiZJOOPaXKEHHSIM ONTHMAIBHOTO
PiBHSI HEWPOBETeTATHBHOI PETYIIsMLii cepIsd 1mo3a QizHIHIM
HAaBaHTaKCHHAM 32 PaXyHOK IIiIBHIIEHHS TOHYCY Oyka-
ro4oro Hepsa [29].

3a maanmu nociimkenas T.Abu-Tair, muchynkmis CB
Moxke OyTH acolliiioBaHa 3 BpOIPKEHUMH BailaMu ceplis (Hak-
gacTimre npu aeeKTax MKIEpPEeACepIHOI TEPErOPOIKH ),
III0 MOXE CYIPOBOKYBATHUCS CYITyTHBOIO AUC(YHKITIEIO
AB-By3ina [30], ocobnuBO micas Xipypri4yHoi KOpeKIIii.
Ockineku aucoyHkmis CB Moke BUHUKHYTH Y Oyab-SKuit
Yac micIis onepartii, TAKMX MAI[i€HTIB CITi/I TOCTIHHO KOHTP-
OJIFOBATH, a IOCTiIHA KapIiOCTUMYIIALS € €(peKTHBHIM Te-
paneBTHYHUM MeTozioM. ABTOpH A. J. Marian Ta Asatryan B.
HaroJIoNIyloTh Ha TOMY, III0 3aXBOPIOBAaHHS Miokap/a (Kap-
JIiomionartist, MiOKapAWT, IEPUKAPANT) 200 IIIeMidHi YIIKo-
JokeHHst CB 3HauHO pijme copuyuHsoTh AucdyHkiio CB
B memiarpuyHiil momyrsiii [31].

B ocTaHHI poKH OTPUMaHO YMMAJIO AaHHX II0J0 EJIeK-
Tpo(izionorii Ta KIIHIYHOTO 3HAYCHHS IMOPYIIEHb aTpio-
BEHTPHUKYJSIPHOTO IPOBEICHHSI Y AUTAIOMY BIlli, SIKE MOXKE
BHHUKATH SIK IIPU MOBHICTIO CTPYKTYPHO HOPMaJIbLHOMY
CepIli, TaK 1 MOeTHYBATHUCS i3 CYIyTHHOIO BPOIIKEHOIO Ba-
noro cepist. Skio ampiosenmpuxynspui onokaau (AB)
1-2 ct. (MoGitn 1) MOXyTh MaTH (yHKIIOHAJIBHUI TeHe3,
To AB Gnokazu 2-3 ct. (Mo0iTI1 2) 3aBXAM € HACIiIKOM
OpraHi4HOi Maroyiorii Miokap/a Ta MaroTh CEpHO3HUIT IPo-
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rHo3. Pesynsratn nocnimkenns A. Siilil moenu, mo Ha
MOMEHT NEpBHHHOI TOCTAHOBKH JiarHO3y B AUTHHU MOXKE
He OyTH XapaKTepHHUX KapAialbHUX CKapr, 0OYMOBICHUX
TIOBHOIO aTpiOBEHTPUKYIISIPHOIO O110Ka 010 [32].

VYnoBiNbHEHHS NepeIcepIHO-IUTYHOYKOBOI IPOBII-
HOCTI MOXe OyTH acoIiifoBaHO 3 Pi3HUMH IaTOJIOTIYHUMHU
craHamu iH(QeKuiiHoro Ta HeiHdekuiiHoro reHe3y. AB-
6710Ka/1a MOXKE PO3BMHYTHCH ITICIIS XipypridHOi KOpEeKIii
BPOKEHHX BaJl Ceplis, BHACHIOK 3aalbHOTO Ipolecy
pu Kapaiomionarisix. Bpomkena AB-0Omokana aytoiMmyH-
HOTO T'eHe3y acolii0oBaHa 3 PO3BUTKOM JMISATANIHOT
kapzaiomiomnarii (5-30%), BUCOKOIO HEOHATAILHOIO CMEPT-
Hictio. J. M. Gutiérrez-Gallego Ta iH. onmcano BapianTi
6nokanu, MoB’s13aHOT 3 HEMPOM I30BHMHU 3aXBOPIOBaH-
HSIMU, MITOXOHJ[piaJbHOIO MaroJorieto (cuuapom Kepaca-
Cetipa) [33]. Mannarino S. Ta Santacesaria S. mpencras-
JICHO OMHC Iporpecytodoi HabyToi AB-Onokaan y anTuHU
4-X poKiB, y sIKOi OyJa liarHOCTOBaHa INTIOTCHOBA EHTEPO-
narist. [IBuke moKpaieHHs nepeacepIHo-ILTyHOYKOBOT
MIPOBIHOCTI OYJIO BiI3HAYCHO TICIIS ICPEBEICHAS TUTHHU
Ha CTpPOTy OE3IIIOTEHOBY II€TY. ABTOPH 3aIllpOIIOHYBaN
BKJTFOUHMTH JI0 KOMIDIEKCY OOCTEXEHHS JTITeH i3 MpUI0aHOr0
aTpiOBEHTPHKYIISIPHOIO OJIOKA/I00 TECTH Ha Liertiakito [34].

ArtpioBeHTpUKYIpHA Ookaa (AB-6okana) kimacudi-
Ky€ThCS SIK BPOIPKEHA, SIKIO JIIarHOCTOBaHA BHY TPIIIHBO-
yTpoOHO, IpH HApOKEHHI 200 MPOTATOM IIEPIIOTO MicCsIlT
xuTTs1. Halfuacrimre e nporec € HaciAkKoM ayTOiMyH-
HOTO 3aXBOPIOBaHHS y Marepi a00 HasIBHOCTI BPOKEHOT
BaJy cepisl. Y BUIAAKaxX BHpaxKeHOI Opanukapnii e €
HaW9acTiMUM MOKa3aHHSAM JUIS IMIUTaHTAIlli KapIioCTH-
MynsTopa [35,36].

Kapnioctumynsiist mokazaHa CHUMITOMATHYHUM T1a-
Li€HTaM i Ma€ KiIbKa MpoQiIaKTHYHUX TOKa3aHb y 0e3-
CHMITTOMHUX TAIli€EHTIB IS 3ar00iraHHs parnToBOi CMEPTI.
HoBi pexomenanii o0 qUTSYUX KapAioiMILTaHTOBaHUX
eNIeKTpOHHUX NpHcTpoiB M. S. Silvetti Ta iH. HaaIH IEBHI
3MiHH JUTS KTIHIYHINA TpaKTUIi. Y Talli€HTiB 3 aTpiOBEeH-
TPUKYISIpHOIO Onokanoro Mexxa UCC, npw sKiif pekoMeH-
JYETBCSI IMIUTAHTALIISI Kapi0CTUMYJIISITOpa, Oyiia 3HHKEHa,
100 3MCHIIATH KUTHKICTh BHITAAKIB 3aHAITO PAHHBOT IMIT-
nanTauii npucTporio (10 50 ya/xs 3aMicTs 55 yi/xB). OmqHax
Oyi10 mimkpecieHo, mo kpurepiid YCC He € abCOTIOTHNM,
OCKIJIbKH O3HaKH a00 CUMIITOMH FeMOAWHAMIYHO Herepe-
HOCHMOI OpaanKapAii MOXKyTh BUHHKATH HABITh 3 BUIIOIO

NMiTepatypa:

yacToroto. [Ipu nuchyHKIii CHHYCcOBOTO By3J1a CHMITTOMA-
THUYHa OpaJuKap/Iis € HaHOUIBII aKTyaIbHOIO PEKOMEH 1a-
€0 MO0 CTUMYIISIi [37].

Konwm npuiimaeThest pillieHHs PO IMIUIAHTALIIO TIPHU-
CTPOIO, IpyTUM ITUTAHHSIM € T€, Ky CUCTEMY CTUMYIISIII{
ciig iMrutanTyBaTd. ChOTOHI TTOCTIHHY KapAioCTUMYIIs-
{10 y HOBOHAPOPKCHUX/HEMOBJISIT CJIiJl IPOBOANTH 32 JIO-
TIOMOTOI0 eTiKapJiaIbHUX CHCTEM, TOJ 5K IMIUIAHTAIII0
SHJIOKapiaJIbHUX CUCTEM CIiJI BIAKIACTH ITiCIIS IEBHOTO
BiKy Ta Bard, BpaxoByIOYHM HaBHYKH Ta JOCBiI omieparopa.
L1i oOMesxeHHsI MOXKHA OOTpYHTOBAHO BCTAHOBHUTH Ha PiBHI
10-15 xr Ta npudmusHo 3-4 pokiB. CHHIPOM KapIioCTH-
MYJSTOpA JIyXe PiAKO 3yCTPIYAETHCS Y JITEH, TOMY JiTAM
3a3Buyail morpidHa nume VVIR-cTuMynsiis, a JBOKa-
MEpHi CHCTEeMH MOXKHA IMITAaHTYBaTH 200 MOJIEpHI3yBaTH
Mi3HIIIe, Y MiATITKOBOMY/MOIoaoMYy Bitli [37].

BucHoBku

1. Cunapowm GOpanukapnii y aiteit mae noniMmopdHy
OpUpOAY — BiH MoOxe OyTH sIK (Pi3i0JIOTIYHUM SBULIEM,
TaK 1 MPOsSIBOM CEpHO3HOI MaToJorii cepleBo-CyAnHHOT
CHCTEMHU.

2. bpaauxappis B JUTS4YOMY Billl HiJBUIILYE PUZUK
CEpHO3HUX YCKIJIQJIHEHb — TAKUX SIK CHHKOIAJIbHI CTaHH,
ceplieBa HEIOCTATHICTD 1 palToBa ceplLeBa CMEpPTh.

3. TpyaHoIi B JiarHOCTHUII OB’ s13aH1 3 0€3CHUMITTOM-
HUM [epe0iroM i BIICYTHICTIO crielU(iYHUX CKapr y JiTei
MOJIOJIILIOTO BiKY, 1[0 BUMAarae ocoOIMBOI yBaru J10 aHaM-
He3y 1 JaHuX IHCTPYMEHTAIbHUX JIOCIIKEHb.

4. Bpaaukapzis B JUTSYOMY Billl MOXKE MEpea0aunTH
PO3BUTOK IOPYILIEHb ITPOBITHOCTI B JIITHLOMY Billi, 1110 PO-
OUTh HEOOXITHMM JIOBIOCTPOKOBE CHIOCTEPEIKEHHS 1 ITPO-
(inakTuKy.

5. IlepconamnizoBaHa i MPEBEHTUBHA MEAMIIHHA — KITFOY
JI0 e(heKTUBHOTO BEICHHS NAlli€HTIB: BAYKIIMBO BPaxXoBy-
Baru BikoBi Hopmu YCC, inauBigyalibHl 0COOIUBOCTI Ta
[IOTEHII/IHI TEHETUYHI YUHHUKH.

KoHdnikT iHTepeciB. ABropu 3acBiI4yIOTh PO
BIACYTHICTh (PaKTHIHOTO UM MOTEHI[IHHOTO KOH(DIIKTY
IHTEepECiB i Yac MiArOTOBKH i€l CTATTi JO MyOmiKamii.
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BRADYCARDIA SYNDROME IN CHILDREN: BETWEEN NORMAL AND PATHOLOGY
T. Klymenko, T. Filonova, S. Matviienko

Kharkiv National Medical University, Kharkiv, Ukraine

Summary.

The authors address a critical issue in pediatric cardiology — bradycardia in children as a condition encompassing both physiological
and pathological variants. The increasing prevalence of cardiac arrhythmias in pediatric populations, particularly among those engaged
in competitive sports, necessitates a comprehensive clinical evaluation of this syndrome.

The diagnostic challenges are examined through multiple perspectives. The authors provide detailed evaluation of age-specific
heart rate norms, emphasizing the critical role of electrocardiographic diagnostics and Holter monitoring in clinical practice. Particular
attention is given to the difficulties of symptom interpretation in neonates and young children, where subjective complaints cannot be

reliably assessed.

Pathophysiological mechanisms are systematically reviewed, covering the spectrum from sinus node dysfunction to various degrees
of atrioventricular block. Current research on genetic predisposition is presented, including polymorphisms in genes encoding cardiac
ion channels and transcription factors, with special focus on NKX2-5 variants. The discussion extends to the prognostic significance of
childhood bradycardia as a potential marker for future cardiac complications.

The article further explores clinical associations with infectious diseases, including COVID-19, and examines medication-related
effects on pediatric heart rate. Complex clinical scenarios are described where bradycardia represents one component of broader syndromic

presentations requiring multidisciplinary management approaches.

In conclusion, the authors emphasize the necessity for personalized therapeutic strategies and monitoring protocols. Key components
include risk stratification, genetic screening, and application of modern electrophysiological diagnostic methods, all crucial for preventing

serious complications such as sudden cardiac death.

This work provides clinicians with an evidence-based framework for understanding and managing bradycardia in pediatric practice,
integrating current knowledge across diagnostic, pathophysiological and therapeutic domains. The presented concepts support the
implementation of evidence-based, preventive and personalized medicine principles in clinical cardiology.

Keywords: Arrhythmia; Bradycardia; Conduction; Heart; Children.
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Summary.
Effective and timely diagnosis represents a crucial component in the prevention and treatment of all neonatal diseases. It
serves as the coordinating mechanism in the comprehensive management of newborns with meconium aspiration syndrome

(MAS), a severe condition that may originate prenatally, progress rapidly, and result to potentially dangerous consequences
manifesting both immediately postpartum and during later developmental stages.

The MAS diagnostic process requires that obstetricians and neonatologists possess extensive knowledge and skills across
multiple medical disciplines, encompassing an understanding of biochemical and cellular pathological processes, integrated
comprehension of organ system function, and whole-body physiology, while accounting for gestational age at birth. Development
of precise management strategies for neonates delivered through meconium-stained amniotic fluid relies on pregnancy monitoring
data, ultrasound evaluation of fetal status, placental characteristics, amniotic fluid analysis, and cardiotocography results.

Meconium aspiration syndrome arises from the aspiration of meconium-stained amniotic fluid occurring before, during,
or immediately after delivery. Meconium functions as a noxious substance that rapidly injures immature and hypersensitive
pulmonary tissue, initiating systemic pathological cascades. The release of cytokines, including tumor necrosis factor-alpha
(TNF-a), interleukin (IL)-1B, IL-6, IL-8, and IL-13, triggers diffuse pneumonitis through airway and parenchymal irritation.
Pneumonitis may develop within hours due to meconium-derived enzymes, bile salts, and free fatty acids. Quantification of TNF-a,
IL-1p, IL-6, IL-8, and IL-13 provides diagnostic value for pneumonitis in MAS. Continuous monitoring of acid-base status and
blood gas composition is essential for assessing MAS severity, as perinatal stress-induced metabolic acidosis combines with
respiratory acidosis, while parenchymal injury is associated with persistent pulmonary hypertension of the newborn (PPHN).

MAS disrupts homeostatic balance through hypoxia and metabolic stress, potentially resulting in electrolyte disturbances.
Sodium, potassium, and calcium ions play essential roles in cardiac function, vascular tone regulation, and neuromuscular
conduction. Hyponatremia may serve as an early indicator of the syndrome of inappropriate antidiuretic hormone secretion
(SIADH), which is frequently observed in severe MAS cases due to hypoxic stress or pulmonary injury. In SIADH, hyponatremia
arises from water retention, thereby increasing the risk of cerebral edema and seizures. Acute kidney injury may induce potassium
imbalances, commonly manifesting as hyperkalemia, a potentially life-threatening condition, alongside elevated nitrogenous
waste products and acid-base disturbances. Both hypokalemia and hyperkalemia can precipitate severe cardiac arrhythmias,
while tissue hypoxia or renal impairment may exacerbate potassium release into the circulation. Neonatal hypocalcemia may
further aggravate cardiovascular instability and respiratory dysfunction associated with MAS.

In addition to the local effects of meconium on respiratory mucosa and pulmonary parenchyma, hypoxia and infection
contribute significantly to the pathogenesis of MAS.

Primary fetal oxygen deprivation triggers a stress response characterized by hypoxia-induced anal sphincter relaxation and
enhanced intestinal peristalsis, resulting in meconium passage into the amniotic fluid.

Concurrent hypoxia may provoke fetal gasping, a suffocation-like reflex, and respiratory spasms, facilitating aspiration
of meconium into the airways prior to delivery. Early aspiration induces three principal pathophysiological mechanisms:
mechanical airway obstruction, chemical pneumonitis with activation of inflammatory cascades, and surfactant dysfunction,
collectively exacerbating neonatal hypoxia. Intrauterine infection, particularly chorioamnionitis, represents an independent risk
factor for MAS development, substantially expanding the spectrum of required diagnostic parameters.

Complete blood count analysis (CBC) remains an essential routine diagnostic modality in neonates. CBC parameters serve
as early indicators of pathological alterations, enabling clinicians to assess the severity of MAS. Specifically, erythrocyte count,
platelet levels, hematocrit, and neutrophil/granulocyte concentrations reflect oxygen-carrying capacity and the risk of neonatal
hemorrhage, infection, and chronic hypoxia.

Neurological examination allows detection of hypoxic brain injury, although optimal diagnostic yield requires prior patient
stabilization. When clinically indicated, neuroimaging modalities, including magnetic resonance imaging (MRI), computed
tomography (CT), or cranial ultrasonography, may provide additional diagnostic information.

Chest radiography performs three essential diagnostic functions in meconium aspiration syndrome (MAS): confirmation
of the diagnosis and evaluation of disease severity, identification of atelectasis and air leak syndromes, and verification of
correct positioning of endotracheal tubes and umbilical catheters. In contemporary neonatology, lung ultrasound (LUS) has
demonstrated diagnostic efficacy comparable to conventional radiography. Echocardiography is indispensable for the assessment
of cardiac anatomy and function, particularly for evaluating the severity of pulmonary hypertension and the presence of right-
to-left shunting. In neonates with MAS-associated respiratory failure, echocardiographic assessment during the «golden houry
is strongly recommended.

This article emphasizes the imperative of systematic diagnostic approaches to MAS, which are fundamental for guiding acute
management, preventing complications, and mitigating long-term sequelae.

Keywords: Meconium Aspiration Syndrome,; Meconium-Stained Amniotic Fluid; Diagnosis of MAS.
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Meconium-stained amniotic fluid (MSAF) occurs
in 1 out of 7 pregnancies, accounting for 400,000 to
600,000 deliveries annually in the United States. The
incidence increases with advancing gestational age.
Meconium-stained amniotic fluid is observed in 27% of
post-term pregnancies. MSAF is associated with adverse
neonatal and maternal outcomes. Approximately 20-30%
of neonates born through meconium-stained amniotic fluid
demonstrate respiratory and neurological depression at
birth. Approximately 10% of cases of neonatal respiratory
distress are attributable to MAS. The incidence of MAS
increases exponentially from 38 to 42 weeks of gestation.
Globally, MAS frequency has decreased in developed
countries due to improvements in obstetric practices and
perinatal care, while remaining a significant problem in
developing countries [62].

One of the most severe complications of meconium-
stained amniotic fluid is meconium aspiration syndrome
(MAS), occurring in in 5% of affected neonates. MAS is
defined as respiratory distress in an infant born through
meconium-stained amniotic fluid, with symptoms that
cannot be otherwise explained [29]. The average incidence
of MAS in Ukraine ranges from 2% and 3% of deliveries,
whereas meconium-stained amniotic fluid is observed in
9-15% of cases [63].

In 5-12% of children with MAS, chronic
bronchopulmonary diseases and neurological disorders
develop [62]. The mortality rate associated with MAS is
approximately 12% [29].

A systematic diagnostic approach ensuring early
detection, accurate severity assessment, and coordinated
multidisciplinary interventions is essential for preventing
MAS development and its associated complications. This
systematic approach comprises three interconnected levels:
prenatal, intrapartum, and postnatal. At the prenatal stage,
identification of high-risk groups (advanced gestational
age, intrauterine infection, signs of fetal stress) enables
preventive strategies, including planned labor induction
or intraamniotic amnioinfusion, which significantly reduce
MAS likelihood [29].

Intrapartum diagnostics involve continuous
cardiotocographic monitoring, assessment of meconium-
stained fluid, and immediate neonatal evaluation with
preliminary diagnostic conclusions within the first seconds
of life. This includes rational and maximally effective
utilization of the ‘golden minute,” objective Apgar score
assessment, and timely initiation of personalized medical
care algorithms for infants born through meconium-stained
amniotic fluid.

Postnatal diagnostics are based on clinical examination,
radiographic and ultrasound lung evaluation, and prompt
laboratory monitoring (blood gas analysis, inflammatory
markers, hypoxia indicators). Integrating these data within
an interprofessional team, comprising neonatologist,
pediatrician, radiologist, and laboratory specialist,
enhances the accuracy of MAS severity assessment
and facilitates optimal treatment algorithm selection
[7,20,29,30,31,33,36,38,46,51]. The key diagnostic
components of MAS in neonates primarily include
pregnancy and delivery history data, fetal monitoring

data through cardiotocography (CTG), stethoscope
auscultation, and fetal heart rate assessment using handheld
Doppler, together with the presence of meconium-stained
amniotic fluid, which increases the risk of aspiration
syndrome. Inflammatory processes in the amniotic sac
stimulate cytokine and inflammatory mediator production,
promoting meconium release and aspiration. Furthermore,
intra-amniotic infection increases bacterial colonization
of meconium, exacerbating chemical and infectious
pneumonitis in neonatal lungs and impairing gas exchange.
Infection-induced fetal systemic inflammatory syndrome
enhances vasospasm and pulmonary hypertension, further
compromising tissue oxygenation [48].

The diagnosis of MAS is established when meconium-
stained amniotic fluid is present, traces or meconium
are detected during tracheal suction, signs of neonatal
respiratory distress are observed in the newborn, and
characteristic radiographic abnormalities are identified.
Clinical examination and physical assessment of the neonate
with severe respiratory disturbances carry significant
diagnostic weight in MAS cases, including findings such
as cyanosis, tachypnea, grunting at end-expiration, nasal
flaring, intercostal retractions, and barrel-shaped chest
(increased anteroposterior diameter) due to air trapping,
with auscultation revealing rales and grunting in some
cases. Pulmonary effects may result in severe ventilation-
perfusion mismatch (V/Q), oxygen dependence, and the
requirement for mechanical ventilation, which contribute
to determination of the specific severity grade of MAS.

Three severity grades of MAS are recognized:

- Mild: respiratory disturbances requiring oxygen
therapy with FiO2 <40% for less than 48 hours.

- Moderate: respiratory disturbances requiring oxygen
therapy with FiO2 >40% for more than 48 hours.

- Severe: respiratory disturbances requiring
mechanical ventilation for more than 48 hours with
development of persistent pulmonary hypertension
syndrome [8].

Enzymes, bile salts, and free fatty acids in meconium
irritate the airways and parenchyma, triggering cytokine
release, including tumor necrosis factor (TNF)-a,
interleukin (IL)-1pB, IL-6, IL-8, IL-13, and initiating diffuse
pneumonitis that may develop within hours after aspiration
[43,48]. TNF-a, IL-1B, IL-6, IL-8, and IL-13 may serve as
diagnostic markers for pneumonitis in MAS.

Laboratory investigations in MAS should include
assessment of acid-base status, which is crucial for
maintaining respiratory and acid-base homeostasis [41].
Metabolic acidosis caused by perinatal stress is compounded
by respiratory acidosis, whereas parenchymal disease
is associated with persistent pulmonary hypertension of
the newborn (PPHN). Proper MAS management requires
arterial blood gas measurements (pH, pCO:, pO2) and
continuous oxygenation monitoring via pulse oximetry. The
severity of lung injury can be assessed by the oxygenation
index, interpreted as follows: an oxygenation index (PaO./
Fi0:) <300 indicates acute lung injury, and an oxygenation
index (Pa0O2/Fi02) <200 indicates severe acute respiratory
distress syndrome. Serum electrolyte determination should
also be incorporated in the diagnostic workup, with sodium,
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potassium, and calcium levels measured within the first 24
hours of life in MAS-affected neonates, considering that
common complications of perinatal stress in these infants
include syndrome of inappropriate antidiuretic hormone
secretion and acute kidney injury.

For neonatal clinicians, performing a complete blood
count (CBC) is a routine yet diagnostically valuable
procedure. First, erythrocyte levels and hematocrit values
reflect blood oxygen-carrying capacity: elevated hematocrit
may indicate chronic intrauterine hypoxia, whereas
decreased values suggest anemia and risk of insufficient
tissue oxygenation in neonates. Such alterations are
frequently observed in infants born through meconium-
stained amniotic fluid and are associated with hypoxic
stimulation of erythropoiesis or, conversely, reduced
hematopoiesis during infectious processes. Second,
platelet count possesses important prognostic significance:
thrombocytopenia during the first hours of life increases
the risk of neonatal hemorrhage, including pulmonary
hemorrhage, which significantly aggravates MAS
progression and elevates mortality in neonatal intensive care
units. Early detection of thrombocytopenia permits timely
correction (platelet transfusion) and reduces complications.
Third, differential leukocyte count, particularly neutrophils
and other granulocytes, facilitates identification
of intrauterine or perinatal infection, representing an
independent risk factor for MAS. Neutrophilia with left shift
or neutropenia indicate bacterial infection that exacerbates
chemical pneumonitis following meconium aspiration.
Furthermore, an elevated immature-to-total neutrophil ratio
serves as an early marker of systemic inflammation and
assists in determining the necessity for antibiotic therapy
within the first hours of life [64]. Thrombocytopenia
increases the risk of neonatal hemorrhage, and intrauterine
or perinatal blood loss, as well as infection, contributes to
postnatal stress. Therefore, in MAS cases, the following
CBC patterns may be observed: neutropenia or neutrophilia
with left shift may indicate perinatal bacterial infection,
whereas polycythemia may develop secondary to chronic
fetal hypoxia. Polycythemia is associated with reduced
pulmonary blood flow and may exacerbate hypoxia related
to MAS and PPHN. Studies demonstrate that infants with
MAS exhibit higher absolute nucleated red blood cell
counts compared to neonates born through meconium-
stained amniotic fluid without MAS manifestations [35, 53].

Imaging studies include chest radiography, which is
essential for confirming MAS diagnosis and determining
its severity, identifying areas of atelectasis and air leak
syndromes, and verifying proper placement of endotracheal
tubes and umbilical catheters. Lung ultrasound (LUS)
may serve as a convenient, non-invasive, and accurate
imaging modality for MAS diagnosis. Key MAS features
identified by LUS include pulmonary consolidation with
air bronchograms (all patients), pleural line abnormalities
and absent A-lines (all patients), alveolar-interstitial
syndrome or B-lines in non-consolidated areas (all
patients), atelectasis in severe MAS (16.2% of severe
cases), and pleural effusion (13.7% of patients) [39].
Patients with MAS require thorough cardiac evaluation
and echocardiography to detect congenital heart defects
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and PPHN of the newborn. Determining the degree of
PPHN prior to initiating treatment is crucial, making
echocardiography ideally performed during the «golden
hour» of the affected neonate’s life.

Brain imaging also holds significant diagnostic
value since hypoxia, which damages both fetal and
neonatal nervous systems, represents a key factor in MAS
development. Neurological examination should follow
stabilization of the infant’s condition. If abnormalities are
detected, brain imaging (e.g., magnetic resonance imaging
[MRI], computed tomography [CT] scanning, cranial
ultrasonography) is indicated.

During evaluation and management, it is essential to
exclude the following differential diagnoses: aspiration
syndromes, congenital heart defects with pulmonary
hypertension, congenital diaphragmatic hernia, neonatal
idiopathic pulmonary arterial hypertension, congenital
pneumonia, neonatal sepsis, persistent pulmonary
hypertension of the newborn, respiratory distress syndrome,
transient tachypnea of the newborn, and transposition of
great arteries.

Conclusions

Meconium aspiration syndrome (MAS) is a severe, rapidly
progressive neonatal lung disease with high complication
rates and risk of fatal outcomes. The application of modern
informational, clinical, and laboratory-instrumental diagnostic
methods from the period of initial risk development in utero
is crucial for early personalized MAS diagnosis.

The MAS diagnostic process requires detailed
interpretation of results obtained through contemporary
diagnostic tools detecting changes in affected neonates,
which in turn demands neonatologists continuously
enhance their knowledge and skills in both individual and
team-based practice.

A multidisciplinary approach to early diagnosis will help
prevent long-term consequences that directly impact the
developmental prognosis and health of infants with MAS.

Thus, the diagnostic components of MAS—
personalization, timeliness, completeness, and systematic
application of modern diagnostic tools throughout
all perinatal stages—form the foundation for effective
management of this complex neonatal condition.

Future research directions. Early, dynamic, and
continuous monitoring of infants born through meconium-
stained amniotic fluid from the first seconds of life, with
determination of diffuse pneumonitis markers (TNF-a,
interleukin (IL)-1p, IL-6, IL-8, IL-13) during the «golden
houry, is essential to predict MAS development, its severity
grade, and inflammatory process intensity. Correlating
these findings with respiratory disturbance severity will
augment current diagnostic criteria in routine neonatal
practice and facilitate personalized management decisions
for this condition specific to the perinatal period.
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3HAYEHHS JIATHOCTAYHUX CKJIATOBUX CHHAPOMY ACHIPAIIIf MEKOHIIO
Y MEHEJ)KMEHTI HOBOHAPO’KEHUX

M. M. Kicenvosa, A. B. Komap

JHII «JIbBiBcbKMii HAaNiOHAJBHUN MeTUYHUH yHiBepcuTeT iMeni Jannna anunbkoro»
(m. JIbBiB, YKpaina)

Pesiome.

EdexrrBHa i cBoeyacHa AiarHOCTHKA — 000B’ I3KOBHH €JIEMEHT IPOQITaKTHKH Ta JTiKyBaHH YCiX 3aXBOPIOBaHb MEPio/y HOBOHAPO/I-
»KeHOCTi. BoHa i i BiZirpae posib AUPUTeHTa y 3/1arof)KEHOMY MPOLECi BEJCHHs HOBOHAPOKEHOTO i3 CHHAPOMOM acIipariil MEeKOHIt0
(CAM). Lle cepiio3He 3aXBOPIOBAHHS, 1110 MOXKE TIOYMHATHUCS 1IIE 10 HAPOMKEHHS TUTHHH, IIBUIKO IPOTPECYBATH TA CIPHYMHATH PUSUKU
PO3BUTKY HeOE3MEeYHNX HACII/IKIB, SIKi MOXYTb IIPOSIBJIATHCS SIK OAPa3y Micisi HAPOKECHHS, TaK 1 y CTapIIOMy BiLli.

Hiarnoctuunuii npouec CAM Bumarae Bif Jikapsi-akyuiepa, HEOHaTOJIOra MUOOKKX 3HaHb Ta HABHYOK B YCiX raiy3sx Meaud-
HOI HAayKH, BiJl pO3yMiHHS ATOJIOTIYHUX MPOLECIB Ha 610XIMIYHOMY, KIIITHHHOMY PIiBHSIX [0 L{JTICHOrO pO3yMiHHS (DYHKLIOHYBaHHS
OpraHiB, CHCTEM Ta OpraHi3My B I[JIOMY, 3 ypaxyBaHH;IM IeCTALIIHOTrO BiKy IMTHHH Ha 4ac Hapo/pKeHHs. UiTKy CTparerito i TaKTHKY
HaJaHHs JOTMOMOT'Y LIOHHO HAPOKEHIH JUTHHI KPi3b MEKOHIa IbHI BOAM JOIOMAra€e NpUHHATH BUKOPUCTAHHS PE3yNIbTaTiB CYyIPOBOLY
BariTHOCTI Ta yJBTPa3ByKOBOTO JOCIIDKSHHS CTaHy BHYTPILIHBOYTPOOHOI JUTHHH, IUTALCHTH, XapaKTEPUCTHK HABKOJIOIUTIAHMX BOJ
Ta pe3yJbTaTiB Kapaiotokorpadii 30kpema.

CuHIpoM acmipaliil MEKOHIIO — 11 CTaH, SIKMi BHHUKAE BHACIIIOK acmipanii MeKOHialbHHX BOJ 10, Iij 4ac abo ofpasy miciis Ha-
POIDKEeHHS. MEKOHil — arpecBHE CEPEeIOBUILE, SIKE LIBU/KO MOIIKO/DKY€E HE3pily, Hauy TIIMBY JEICHEBY TKAHHHY Ta 3aIlyCKae KacKaj
3MiH y BCbOMY OpraHi3Mi JUTHHH. BHBiTbHEHHS IUTOKIHIB, BKJII0Uar0uH GakTop Hekpo3y myxnut-anbda (OHII-a), intepneiikiu (IL)-1p,
IL-6, IL-8, IL-13), mio iHiniro0Th Auy3HUHA MTHEBMOHIT, TOAPA3HIOIYH AUXATIbHI IIUISIXU Ta MapeHXxiMy. PO3BUTOK MHEBMOHITY MOXKe
CTaTHCSI IPOTATOM KiJIbKOX TOJMH IiCIIsl actipallii BHACTIIOK BILUIMBY ()EPMEHTIB, JKOBYHHUX COJICH Ta BUTbHUX KUPHHUX KHCIOT MEKOHIIO.
Busnauennss ®HII-o, intepaeiikinis (IL)-1p, IL-6, IL-8, IL-13 giarnoctiuto uinHe s mHeBMoHITY ipu CAM. BesanbrepHaruBhe
3HA4YEHHs y JiarHocTuli cryness Tsokkocti CAM Mae nuHaMivHa OLiHKA KUCJIOTHO-TY>KHOTO CTaHy Ta Fa30BOT0 CKJIALy KPOBi, OCKITIbKU
MeTaboYHUH alu103, CIPUYMHEHHI IepUHATAIBHUM CTPECOM, TTOEIHYETHCS 3 PECHIPATOPHUM alMA030M, a IAPEHXIMATO3HE 3aXBO-
proBaHHS — 31 CTIHKOIO JIET€HEBOIO rinepren3iero HoBoHapomkenux (IIJI).

[Mopytuenns romeocrarrnaHoro 6asancy npu CAM — rimokcist i MeTaboiuHui cTpec MOXKe IPU3BOAUTH 0 3MiH PIBHS SJICKTPOJITIB.
Harpii, kaniii i KanpLiif € KPUTUIHUMH AJIs1 HOPMAJIbHOT pOOOTH Ceplis, PeryisLil TOHYCYy CyAHH, HEPBOBO-M 5130BO1 MPOBiAHOCTI.
[onwmxkeHuit piBeHb HaTpito (TiHOHATPiEMIsT) MOXKe OyTH MEPIIUM MapKepOM CHHAPOMY HEBIAMOBIAHOI CEKpeLii aHTHUAIypETUUHOIO
ropmony (HCA/ID), sikuit yacto BuHHKae npu TspkkoMmy CAM uepes cTpecoBy rinokcito ado nourkopkenus gerens. [Ipu HCATL cro-
CTepiraeThesl TiOHATPIEMIs], Yepe3 3aTPUMKY BOJH B OpPraHi3Mi, pu3uk HaOpsiky MO3Ky i cynoM. IIpu roctpiit HUPKOBiii HEJOCTATHOCTI
3MIHIOIOTBCS PiBHI KaJito (4acTo rimepkajiemis — ayxe HeGe3mneuHa), MOKIMBE HAPOCTAHHSI a30TUCTHX IIUIAKIB, MOPYLICHHS KUCIOTHO-
nyxHoro 6anancy. [TopymuieHHs piBHs Kauito (rimokanieMist abo rinepkaieMis) MOke CIIPUYUHNTY HeOe3neyni apuT™ii. [lomkomkeH s
HUPOK abo TKaHHHHA rinokcis npu CAM Moxe MPU3BOANTH [0 BUBLIBHEHHS Kalilo y KpoB. ['iMOKaNIbIieMisi Y HOBOHAPOKSHUX MOXE
IiICHJIIOBAaTH CePLIeBO-CYANHHY HECTaOUIBHICT Ta AUXanbHi po3naau, cupuanHeni CAM. Tlopsin i3 okanbHUM BILTMBOM MEKOHIIO Ha
CIIM30BI IUXaJIbHHUX IULIXIB i MapeHXiMY JIEreHb BOXKIIMBY POJIb Y PO3BUTKY CHHAPOMY acmipaliii MEKOHiO BilirparoTh MilOKCis Ta iHpeK-
uist. [To-nepiite, rocTpuii eilUT KUCHIO B IUIO/IA TPU3BOAUTD JI0 CTPECOBOI BIAIMOBIAI: IMi/] Ji€I0 TiMOKCIi pO3CiabioeThCs aHAIBHUN
chiHKTep, CTUMYIIIOETHCS EPUCTANBTHKA KUIIKIBHUKA i BiIOyBa€ThCSI BUKU MEKOHIIO Y HABKOJIOILTIAHI BOAX. OHOYACHO TiMOKCIst
MOJKE BUKJIMKATH raciy (CXOXIi Ha 3a]{yXy) AMXaJbHi ClIa3MH IUIO/A, 110 CIPUSIOTH MOTPAIUIIHHIO MEKOHIIO B JUXAJIbHI LUISAXH LIE J10
HapoKeHHs. Y pe3ysbTaTi paHHbol acmipauii GOpMYIOThCS TPHU TOJIOBHI MEXaHi3MHU IOIIKODKSHHS JIETeHb: 00CTPYKLIs AUXAIbHUX
LUTSIXIB, XIMIYHHI THEBMOHIT 13 3amayieHHsIM 1 MOPYyLIeHHs cypdakTanTHOI QYHKIIIT, 1110 JIMIIe TTOCHIIOE TIHOKCUYHHI CTaH HOBOHA-
pomxenoro. Oxpemuii pakrop pusuxy po3sutky CAM cTBoproe iHdeKIist, 0COOIHNBO BHYTPILIHHOMATKOBA (XOPiOaMHIOHIT), HAsIBHICTh
SIKOT 3HAYHO 301JIBIIYE MEPEeNiK CKIA0BUX IarHOCTUYHOTO MPOLIECY.

PyTHHHUM JiarHOCTMYHMM IHCTPYMEHTOM, L0 HE BTPaya€e CBOET IarHOCTUYHOI aKTYaJbHOCTI Y HOBOHAPOKEHUX, 3AJIMILIAETHCS
PO3rOpHYTHIA 3aranbHui anaii3 KpoBi. [loka3HUKY 3arajabHOTO aHai3y KPOBi, SIK paHHI MapKepH MaTOIOTIYHUX 3MiH, 10 BiI0yBarOThCS
B OpraHi3Mi HOBOHaPOKEHOT0, JOIIOMOXYTh BiANOBIAAIEHOMY JIiKapro y po3yMiHHI IMTHOWHHU 3MiH, 1110 BigOYBalOTHCS y TUTHHU 3 CHH-
JPOMOM acripaliii MeKoHito. J[eTanbHol 1ikapchbKoi iHTeprperailii, BifoOpaXkeHol y epBHHHINM MeJUYHIH JOKyMeHTallii, 32aCIyroByIOTh
MMOKa3HHUKH 3arajbHOTO aHali3y KPOBi, a caMe: KUIbKiCTh epUTPOLHUTIB, TPOMOOIMTIB, BEIMYNHA TEMAaTOKPHUTY, KUIbKICTh HEUTpOdiniB
Ta IHIIKX IPAHYJIOLMTIB, OCKIIBKH ITepepaxoBaHi OKa3HUKH CBIAYATh PO PiBEHb 3a0€3MeYeHHs 30aTHOCTI KPOBI IEPEHOCHTH KHCEHb,
HasIBHICTh PU3MKY BUHUKHEHHSI HEOHATaJIbHOI KpoBOTedi, iH(eKwii Ta mepeHeceHol XpOHiYHOT TiHOKCIi.

O3Haky BIUTUBY TiMOKCIii HA TOJIOBHUI MO30K MOXKE BHSIBUTH 1 HEBPOJIOTiUHE 0OCTEXKEHHSI, 1[0 Oy/1e MaKCUMaJIbHO iHHOPMaTHBHUM
micist cTabinizauil cTany, BisyanbHi OCITIKEHHS MO3Ky (MarHiTHO-pe3oHaHcHa Tomorpadis [MPT], komm’rorepHa Tomorpadis [KT],
ynpTpacoHorpadis depemna) 3a HassBHOCTI TOKa3aHb.

Kurouose wmicrie B giarnoctuii CAM 3aiimae peHtrenorpadist rpyaHoi KITKH, 1110 HeoOXinHa 1yt miaTBeppkenHs qiarnosy CAM Ta
BU3HAYCHHSI CTYIEHS TSDKKOCTI, BUSIBJICHHS JUJISIHOK aTeIeKTa3y Ta CHHAPOMIB BUTOKY MOBITPSI; IEPEBIPKH ITPABHILHOTO PO3TAIIYBaHHS
SHJ0TpaxeabHOI TPYOKH, MyIKOBHX KaTeTepiB. Yibsrpa3Bykosa giarnocrtuka (Y3/I) nerens HaOylia B HEOHATONOT T, HE MEHILIOI BAXKIIH-
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BOCTI, HDK peHTreHorpadis oprauis rpyaaoi kiitku. Exokapriorpadis motpidHa i OMiHKH CTPYKTYPH CepIs Ta CepLeBol (yHKIII,
a TaKOXK JUTSl BUSHAYEHHS TSDKKOCTI JIETEHEBOI IiIepTeH3ii Ta ITyHTYBaHHS CIIpaBa HAJIIBO, 6a)xaHO Iie 00CTe)KEeHHS IUTHHI 3 TNXaTbHIMH
poznagamu, 1o’ s;3aHUMHU 3 CAM BUKOHATH B IIEPIITY «30JI0TY» TOIUHY JKUTTSL.

V crarTi aKIeHTOBaHa yBara Ha poJib CHCTEMHOTO ITiIXOY 10 JIIarHOCTHKH CHHAPOMY acIipanii MEKOHII0 Y IpO(IIaKTHIIL, JTiKyBaHHI

Ta MoTepe/KeHHI BinaneHnx Hachiikie CAM.

Kuro4oBi cj10Ba: cunapom acnipaltii MekoHir0; MEKOHiaIbHI HABKOIOTLTiIHI BojM; fiarHocTika CAM.
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YIK: 616.8-009.7-053.31-07:614.253.5(048.8) LIKAJIN AJIA OIHKM BOJIIO
DOI: 10.24061/2413-4260. X V.3.57.2025.27 Y HOBOHAPOIXEHUX: [HTET' PATUBHUN

. o OTJIA ] AJ1s1 MEJJICECTPUHCBHKOI ITPAKTUKHU
O. I. O6ononcoxuir', O. I Kanycmina', TA PEABLIITOJIOTIB

0. IO. Obononcovka®

KII «PerioHanbHUI METUYHUI IEHTP POTUHHOTO
310poB’si» JIOP»!,

JIHIIPOBCHKUIA IepyKaBHUIT MEAMYHUI YHIBEPCUTET?
(M. duinpo, Ykpaina)

Pezrome.

Heoooyinka ma neadexeammue 1iKy8aHHs OO0 Y HOBOHAPOOICEHUX 3ANUMUAIOMBCA CEPUO3HOI0 NPOOLEMOIO @ KNTHIUHIL
NPAKmMuyi, He36ANCAIOYU HA CYUACHI 3HAHHS NPO IXHIO 30amHicmb giouyeamu Oinb. 06 ckmueHa oyiHKa OO0 € KPUMUYHO
8AXCIUBOI | MeOUUHI cecmpu 8i0ieparomb KAOY08Y POlb Y 1020 8UAGNEHHI ma YNpasiiHui Y yill 8pa3nueit nonyaiayii.
Peabinimayitini 3axo0u maxkoxc Maoms RPOSOOUMUCH 3 YPAXYBAHHAM Cmynerio 60mo. Banioni ma Haoditini wikanu 0st OYiHKU
00110 € KOPUCHUM THCIMPYMEHMOM 0151 BUKOPUCMAHHSA MeOCeCpamu y WoOeHHIll KNIHIYHIL npakmuyl, OCKIbKU anapamypa 0is
KOHMPOMIO Pi6HsL 600 € 00PO208APMICHOIO | IT HeMae y GI00LNEHHIX Y OOCMAMHIU KITbKOCII.

Mema oocniorycennsn. Ananiz eanionocmi il HAOIIHOCMI WIKAT, SKi BUKOPUCMOBYIOMbCS Y MEOCeCMPUHCHKIN Npakmuyi ma
peabinimayii ons 00’ ekmunol oyinku 600 y OOHOWEHUX MA HEOOHOULEHUX HOBOHAPOONCEHUX.

Mamepianu i memoou: 00cnioxiceHHs: NPOBEOeHO K IHme2pamueHuil 02140 Jimepamypu 32i0Ho 3 memodonociero Whittemore
ma Knafl (2005). Cucmemamuunuil nOwyKk npo8oouscs y mixcHapoonux basax oanux PubMed, Scopus, ScienceDirect, Embase,
Lilacs, BVS (Virtual Health Library) ma Google Scholar. Ilowyk oxonnrosae nyonikayii 3 1990 no 2023 pix, 3 akyenmom Ha
nepiod 2010-2023 poxis. Knouosi cnosa sxmouanu «neonatal painy, «pain assessmenty, «pain scale», «<newborny, «pretermy,
«PIPPy, «nursing assessment» ma ix 6i0n08iOHUKU ICNAHCHKOIO U NOPIMY2aNbCbKOI MOBAMU, NOEOHAHI TO2TYHUMU ONnepamopamu
AND/OR. Jlo ananizy 6Kkmiouanucs Opueinaibii O0CAIONCEHHs 3 NOBHUM MEKCMOM, W0 ORUCYIOMb ab0 8ANIOU3YIOMb WKAIU
007110 Y HOBOHApoOcenux. 3 84 sidibpanux cmametl, 22 6ynu 6KAHOYEHI 00 OCIMAMOYHO20 AHANIZY NICIA YCYHEeHHs 0YOaiKamis
ma noeHo2o yumanHs. Jani ekcmpazysanucs y cmanoapmu3oeany maoiuyio, a akicms 0dcepen OYiHiogaAIAcs 3a KpUmepisimu
STROBE a6o PRISMA. Haykogi 0ocnioxcents eukonari 3 dompumarnnsam nonodicenv GCP (1996 pix), Koneenyii Paou €sponu
npo npaea nodunu ma biomeouyuny (6i0 4 keimusn 1997 p.), Ienvcincwvrol dexnapayii Beecgimuboi meduunoi acoyiayii npo
emuYHi NPUHYUNU NPOBEOEHHS HAYKOBUX 00CHIONCeHb 3a yuacmio aroounu (1964-2008 pp.), naxkazy MO3 Vkpainu Ne 690 6io
23.09.2009 p. (i3 sminamu, enecenumu 32i0Ho 3 Haxazom Minicmepcmea oxoponu 300pog’s Ykpainu Ne 523 gio 12.07.2012 p.)

Hooamxoso nposedeno onumyeanus 25 meOuuHux cecmep cmoCco8HO 6UKOPUCIAHHS PISHUX WKAN Y 8i00iNeHHT peanimayii
HosoHapoOxcenux KTI « Peciyonanvhutl meOuunuti yenmp poourno2o 300pos sy JOP. Kojicna wikana oyiHKu 6UKOPUCTOBYBANLACD
npomszom mudicHs. Penesanmuicmes onumyeanHs OyiHI08aNACA WIAXOM NAPANENbHO20 MOHIMOPUHZY IHMEHCUBHOCMI OO0 3
donomoeoro anapamy NIPE (Newborn Infant Pain Evaluation), 3 ukopucmanusim cneyianizogano2o npocpamuoo 3a0e3neyens
(MDoloris Medical Systems, @panyis).

Pezynomamu. O2150 i0enmughixysas Kk YHIOUMEHCIOHANbHI, MAK | MYTbIMUOUMEHCIOHAbHI IHCMPYMeHmu Ol OYIHKU
20Ccmpo20 ma mpusano2o OO0 y HeOOHOUEHUX MA OOHOUWEHUX HOBOHAPoOcenux. [o natiuacmiuie ONUCY8aAHUX BANIOU306AHUX
wxan wanexcamo PIPP (Premature Infant Pain Profile), NIPS (Neonatal Infant Pain Scale), CRIES, NFCS (Neonatal Facial
Coding System) ma N-PASS).

Bubip 6i0no6ionoi wkanu 0ns oyiHKu 60110 Y HOBOHAPOONCEHUX MAE 8PAXO8YSAMU 2eCMAYIUHUIL 6IK OUMUHU, MUN Mma
mpusanicms 60110, a maxodic KAiHiunul konmexcm. Koscna wkana mae céoi nepegazu ma oomedceHHs, wo nioKpecioe
HeoOXIOHICMb 2IUOOK020 PO3YMIHHA YUX THCMPYMEHmie MeOUUHUMU NpayigHuKkamu, 30kpema meocecmpamu. Q210 Haoae
KOHYenmyanvHy 0CHO8Y OJis Oibut eheKmuU8HO20 NPOBAOICEHHS YUX IHCIPYMEHMIE ) NPAKMUKY.

Buseneno, wo 56% meouunux cecmep giodanu nepegacy wikani CRIES ma PIPP. Ilpu ybomy 6i0nogionicms 00 HOKA3HUKIG
MOHImopuH2y cuau 6onto 3a donomoeoro anapamy NIPE 6yna docmamubo gucokor y nepuioi. Tak 3a koeghiyienmom paneogoi
xopensyii Kenoanna y CRIES t = 0,7, a PIPP 7 = 0,5 (p <0,05). B oyinyi wxan NFCS ma N-PASS noxa3nuxu yux wxan ma
nokasnuxa anapany NIPE makooic 0emoHcmpysanu cunbHuti npsamutl 36 130k (T = 0,6 ma 0,8 6ionogiono) (p <0,05). Llum wkanam
naoanu nepesacy 44% meouunux cecmep. Llxany NIPS 6invwicmo (76%) meouunux cecmep 86axicanu 3py4Hoio, ma 3 HOMIpHOIO
Kopenayiero noxkasuuxy anapamy NIPE (T = 0,4, p <0,05).

Bucnoexu. JKooua 3 npoananizoeanux wKan He € «3010Mmum CIaHoapmomy 01s 6Cix KIHIUHUX cumyayii. Bubip nailbinbu
8I0NOBIOHO20 IHCMPYMEHMY 3ANeHCUMD 8i0 6A2amMbOX KPUMeEPIig, BKI0UAIYYU 2eCmMayitiHull 6iK Mma 3a2albHULL KOHMEKCM, Y SKOMY
nepedysae HOBOHAPOOICEHUT, DOCEI0 MeOuuH020 nepconany. Lle sumazae 6i0 HUX 0OI3HAHOCMI MA SHYUKOCHIT Y 3ACMOCYB8ANHI
3HaHb. Ompumani 0aHi Ha0arMy OCHOBY O/ PO3POOKU KIIHIUHUX PeKOMEeHOayild ma cmaHoapmis wo0o UKOPUCMAHHI WKAT
oyinKu 60110 8 HeOHAMONO2IUHIN npakmuyi. [{ns Maibymuix 00CIioNceHb OOYIILHO USUUMU eheKMUBHICIb KOMOIHOBAHO20
BUKOPUCIANHSL OEKITLKOX WKAL a0 PO3POOKY A0AnMUEHUX IHCIMPYMEHMIE, o OUHAMIYHO 8PAXOBYIONb CINAH HOBOHAPOOICEHOZO.

Knrouoei cnosa: oyinka 6onio; wikanu; Ho6oHapooiceni; npaKxmuxa MeoudHux cecmep; peabirimayis.

Bine y HOBOHApOIKECHUX € ONHIETO 13 HAHCKIIaHIIINX 0CcOOIMBO HEJOHOMIEHI, HE BIAYYBaOTHh OO0 TTOBHOIO
Ta HaliMEHII OI[iHIOBAaHHUX IPOOJIeM Y HEOHATOJIOT1, 0CO- MipOI0 Yepe3 He3pillicTh IXHBOI HepBOBOi cucTeMu. OnHaK
O0nmMBO B HEOHATaNbHINA aHecTesionorii. TpuBanuii gac YHUCIICHHI JOCIIIKeHHS MTEPEKOHIIMBO JOBEJIH, 1[0 HOBO-
icHyBanu XuOHI yABICHHS PO T€, 10 HOBOHAPOKEHI, HapoOKCHI MalOTh MOBHICTIO pO3BMHEHI aHATOMIYHI Ta
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(YHKIIOHATBHI CTPYKTYPH JUTSL CHOPUHHSTTS, TPOBSICHHS
Ta MOIYJIALIT 00IBFOBUX iMITYITBCIB [ 1,2]. Binbre Toro, Hea-
JIeKBaTHE JIIKYBaHHS TOCTPOro abo XpoHigHOTo 000 y miit
BPAa3JIMBiH MOIMYJIALIT MOXKE MPU3BECTHU J0 CEPHO3HNX JIOB-
TOCTPOKOBHX HACIIJKIB, BKJIFOYAIOUH BiIXHIICHHS y PO3BH-
TKy LIEHTPaJIbHOT HEPBOBOI CHCTEMH, ITiBHUILEHY Yy TIHU-
BiCTB 70 00IIF0 Y MallOyTHEOMY, ITOBEIIHKOBI TTOPYIIICHHS
Ta HETaTUBHUM BIUIMB HA KOTHITUBHUH PO3BUTOK [3, 4].

OCKiTBKM HOBOHAPOJKEHI Ta HEMOBIIATA Ha €Talli J10-
BepOaIbHOTO PO3BUTKY HE MOXKYTH ITOBIIOMHTH IIPO CBIilt
O1J1b, MEIMYHI MPAIiBHUKA MOKJIAIAI0THCS HA 00’ €KTUBHI
MTOKA3HUKH, OCKLUTBKY IHCTPYMEHTAIbHE BU3HAYCHHS OOITI0
BUMArae JIOporoBapTiCHOT TEXHIKH, SIKOT HE BUCTa4ac y BiJl-
NICHHSIX Ha BCIX AiTeH. MenuuHi cecTpu BimirparoTh
KITIOUOBY POJIb Y IOCTIHHOMY MOHITOPHHTY, BUSBICHHI Ta
yIpaBiIiHHI 00JIeM y HOBOHAPO)KEHUX, OCKIJIBKH BOHU
MIPOBOAATH HAOLIBIIIE yacy Oe3mocepefHkO 3 Mali€HTaMU
Ta € MePLIMMH y BUSIBJICHHI 3MiH cTaHy AuTHHU [5,6]. Ta-
KOXX MEIMYHI CECTPU Ta peadiIiTONIOTH € BarOMOIO JIaH-
KOIO y MYJIBTHAMCIMIUTIHAPHUI KOMaH/Ii 32 MDKHAPOTHUM
IIPOTOKOJIOM ITPUCKOPEHOTO BiTHOBJICHHS IiCIIs omepanii
(ERAS) [7]. KonTpois 6omo 3a mpotokoiom ERAS e 6a3o-
BOIO HABUYKOIO Y BCIX eTanax J0IsiAy 3a TUTHHOI0, TOMY
Ba)KJIMBUI HE TUTBKHU JUIS JTIKapiB i MEAWIHUX cecTep, aie i
JUTst 0aThKiB. BITpOBaPKEHHS CTaHIapTH30BAHUX, BAIITHIX
Ta HAJIHHUX MK OI[IHKU OOJTI0 € CYyTTEBUM IS 3a0e311e-
4YeHHs e(DeKTUBHOTO Ta F'yMaHHOTO JOTIISILY, JT03BOJISIOUN
MezicecTpaM CBOE€YAaCHO PO3ITi3HABATH O1Jb, OIIHIOBATH
HOT0 IHTEHCHBHICTH Ta e(heKTHBHICTH IPOBEICHOI TepalTii.

HesBaxaroun Ha HasIBHICTh PI3HOMaHITHUX IHCTPYMEH-
TiB, y KIIHIYHIN MIPAKTHII YaCTO CIIOCTEPIraeThCs iX He-
JocTatHe a00 HEKOPEKTHE BUKOPUCTAHHS, 10 MOXKe OyTH
TIOB’S13aHO 3 BiJICYTHICTIO YHi(hiKOBaHMX peKOMEHaIliH,
CKJIATHOIIAMHU Y BHOOPi HaWOIIbII BiMOBIAHOT TKATH
JUISl KOHKPETHOI CUTYallii 800 HeJOCTaTHBOIO 00I3HAHICTIO
nepconany [8-10]. Leit iHTerpaTHBHIIA OTJISA TOKINKA-
HUIl 3aMIOBHUTH L0 NPOTAINHY, CHCTEMATU3yBaBIIN Ta
KPUTHUYHO OI[iIHWBIIN HAasBHI BaiHI Ta HaAiHHI KA
OIIIHKH OOJTIO, 110 BUKOPHUCTOBYIOTHCS Y MEJICECTPUHCHKIN
MIPaKTHIlI HOBOHAPOKEHHX.

MeTa gocnigXeHHA: anaii3 BaaigHOCTI i Ha-
JMIHHOCTI IIKaJ, SIKi BAKOPUCTOBYIOTHCS y TIPAKTHUIIL IS
00’€KTUBHOI OLIHKY OOIIIO y IOHOIICHNX Ta HEJIOHOIICHHUX
HOBOHAPO/KEHHUX.

MaTtepianu i meToaun

JlocIipKeHHs € IHTerpaTHBHUM OIVISIIIOM JIiTeparypH,
CIIPSIMOBaHHUM Ha aHAJIi3 Ta CHHTE3 HAYKOBUX JKEPEI, TIPH-
CBSIUCHMX OIIIHII OOJIF0 Y HOBOHAPOIKCHUX 3 BUKOPUCTAH-
HSIM CTaHJapTH30BaHUX mKaj. Oy 34iHCHEHO BigNo-
BiJTHO IO METOJIOJIOTI] iIHTETPaTUBHOTO aHaIi3Yy, 3alpoIio-
noBanoi Whittemore i Knafl (2005) [10], sika Bkitouae Ha-
CTYIHI eTanu: (popMyITFOBaHHS AOCTiTHAIEKOTO MTUTAHHS,
CUCTEeMAaTUYHHI MOUIYK JIiITePaTypu, KPUTUYHY OI[IHKY
JUKeped, CHHTe3 iH(opMallii Ta iHTepIpeTalito pe3ybTaTis.

IHdopmamifinuii MONIYK IPOBOAUBCS Y MIKHAPOI-
HUX pedepaTHBHUX Ta MOBHOTEKCTOBUX 0a3ax NaHUX:
PubMed, Scopus, ScienceDirect, Embase, Lilacs Ta BVS
(Virtual Health Library). lonarkoBo BpaxoBaHO JKepesa
3 Google Scholar mnst po3mmpenHs oxomneHus. [Tomyk
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oxoruroBae myomikarii 3 1990 mo 2023 pik, mo 103Bo-
JIWJIO TIPOCTEKUTH PO3BUTOK IHCTPYMEHTIB OIIiIHKU 0OJTI0
3 MOMEHTY BU3HaHHS IPo0JIeMH OO0 Y HOBOHApPOKe-
Hux. OCHOBHY yBary OyJjo MPHUIICHO CTATTSAM, OIMyOITi-
koBaHuM y miepion 2010-2025 pokis, 3a71s1 3a0e3MeUeHHS
MaKCHMallbHOI aKTyalbHOCTI iH(popMatii. (s momryky
BUKOPUCTAHO MOEIHAHHS TEPMiHIB (3 BiIMOBITHUKAMH iC-
MIAHCBHKOIO Ta ITOPTYTaJIbChKOI0 MOBAMH, BPAXOBYIOUH CIIe-
mndiky neskux 6a3 qarux):»neonatal painy OR «newborn
pain»,»pain assessment» OR «pain scale» OR «pain
measurement»,»newborn» OR «neonate» OR «infant»
OR «preterm» OR «premature» »PIPP» OR «NIPS» OR
«NFCS» OR «CRIES» (s1x mpukTai HalOIbII BiTOMHX
mkau),»nursing assessment» OR «nursing practice» OR
«nurse». 3actocoBaHo Joriuni oneparopu AND/OR s
orrTUMi3alii pe3ybTariB momyky. Jlo aHami3y 3amydanucs
OpHTiHAIBHI TOCIIKeHHS (KJIIHIYHI BUIPOOYBaHHS, KO-
TOPTHI JTOCIIKEHHS, KPOC-CEKITiHHI TOCITIIKESHHS) 3 T0-
BHUM TEKCTOM, AOCTYITHUM JUTs aHAJi3y, MyOsIiKaliii, 1o
OIMUCYIOTh, 3ACTOCOBYIOTH 200 BaJIiIN3YIOTh IIKAIN OLIHKU
6omo y HoBoHapomkeHnx. OcobmrBa yBara IpUaiIsIIacs
PIPP, NIPS, NFCS, CRIES Ta N-PASS, ockijbKu BOHH €
HaNOLIBII MOMMUPEHUME. BUiTyyaucs oy ritepaTypu
0€3 4iTKOr0 METOAOJIOTIYHOTO ONHCY (KPIM CHCTEMaTHIHHX
OTVISANIB, SIKI caMi 110 co0i MOTiI OyTH 00’ €KTOM aHaIlizy
SIKOCTI), TIOBiTOMJICHHSI, TIIO CTOCYIOThCSI IiTE€H CTapIIoro
BiKy (TiCiIsl HEOHATAIBFHOTO NEePioay), poOOTH, Y STKUX
mIKaiy 000 He OyIr OCHOBHUM IIPEIMETOM aHallizy abo
3rajlyBajucs JIUIIE MOOKHO, pelaKIliiHi CTaTTi, KOMEH-
Tapi, TUCTH A0 pemaxTopa. [licas ycyHeHHs myOmikaTiB
(BuKOpHCTaHO NporpamHe 3adesneueHHs Mendeley) Oyio
BiZiOpaHO 84 cTaTTi I MOMIEPETHHOTO aHAJII3Y 3ar0JIOBKIB
Ta aHoTarii. Ha mpoMy erarri Gys0 BUKITIOUEHO CTaTTi, 10
OYEBHU/IHO HE BiMOBIaIK KPUTEPisAM BKIro4eHHs. [laHi i3
KOXKHO{ BKIIFOUEHOT CTATTi BUTATAJIMCS Y CTAaHAAPTH30BaHy
TalONuIo, sIKa BKIIIOYANIa TaKi mapaMeTpH: pik myOomikaiii,
THIT TOCTIUKEHHS (HaIlprKiIa]], KOTOPTHE, PaHAO0Mi30BaHe
KOHTPOJIbOBaHE), BUBUCHA IIKaJa, XapaKTepUCTUKA JO-
CITipKyBaHoi BUOIpKH (BIK, recTaliitHuil TepMiH, JOHOIIIe-
HiCTB/HEAOHOIICHICTB), TUT 000 (TOCTPHH, TIPOLIEAYP-
HUH, MicIsIonepauiiHuii, XpOHIYHHU), 8 TAKO)K OCHOBHI BU-
CHOBKH I1[0JI0 BaJIIAHOCTI, HAAIMHOCTI Ta KAIHIYHOI IIKAJIH.
SIKiCTh BKJTFOUEHHX JKEPEN OL[IHIOBAjacs BiAMOBITHO 10
BH3HA e()EeKTUBHOCTI HUX KOHTpoibHUX KmiB: STROBE
(Strengthening the Reporting of Observational Studies
in cnuc Epideiology) nist obcepBamiitHuX 10CIiKEHb
ta PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) a7 cCHCTeMaTHYHUX OTISIIB
[11-13]. Lle 7O3BOIMIIO OI[IHUTH METOAOJOTIYHY SKICTh
JIOCJTIIKEHD Ta PU3HK yHepemkeHocTi 1 obparu 20 ocHo-
BHUX CTaTei.

JlomaTKoBO MPOBEIEHO OMMUTYBAHHS 25 MEIIYHIX CeC-
TEp CTOCOBHO BUKOPHCTAHHS PI3HUX LIKAJ y BiAJIUICHHI
peanimanii HoBoHapomxkeHnx KI1 «PerionanpHuit Meand-
HUH HeHTp poauHHOro 3710poB’si» JJOP». Koxna mkana
TECTyBaJIaCh IMPOTATOM THXHS. J[JIs1 BUKIIIOUCHHS BILTHBY
Cy0’€KTHBHOCTI PeJIeBaHTHICTh ONMUTYBAHHS OIiHIOBAJIHN
IpH IapajneabHOMy MOHITOPUHTY CHIJIM 00JIIO 32 J0TI0-
moroto anapary NIPE (Newborn Infant Pain Evaluation),
3 BUKOPHCTAHHSM CIIEIiai30BaHOTO POTrPaMHOTO 3a0€3-
neuennst (MDoloris Medical Systems, @panutis).



AHANITUYHI OrnaAgu

Pe3ynkTaTi Ta 06roBopeHHs

VY pesynbrari iHTErpaTUBHOTO oMLy Oyio imeHTH(i-
KOBaHO SIK YHITUMEHCIOHANbHI, TaK 1 MyIbTHANMEHCIO-
HaJIbHI IHCTPYMEHTH JUISL OLIIHKU TOCTPOTO Ta TPUBAJIOTO
00ITI0 y HOBOHAPOIDKEHHX, 30KpeMa Y HEIOHOIICHHX JIITEH.
Cepen BaJIiIN30BaHMX LKA, SIKi HAHYACTILIE ONUCYIOTHCS
y JIiTepaTypi Ta 3aCTOCOBYIOTHCS B MEACECTPHHCHKIH MpaK-
tuiri, Oynu BuaiieHi PIPP (Premature Infant Pain Profile),
NIPS (Neonatal Infant Pain Scale), CRIES ta NFCS
(Neonatal Facial Coding System).

PIPP (Premature Infant Pain Profile), ctBopena 'y 1996
[14]. epernsan y 2014 — Premature Infant Pain Profile-
Revised (PIPP-R). [Ipu3Havena jjist OIL[IHKH TOCTPOTO Ta
MIPOLIEAYPHOTO OO0 Y HETOHOLIEHUX Ta JIOHOLICHUX He-
MOBJIAT BiKOM J10 44 THXXHIB TeCTaIliitHOTO BiKy (KOpHTroBa-
Horo Biky). PIPP € MmynsTunMeHcioHaIbHAM 1HCTPYMEH-
TOM, III0 BPaxoBYe (i3i0JI0TivHI, ITOBENIHKOBI TTApaMeTpPH,
a TaKOX IeCTalliiHUIA BiK JUTHHH, 110 BPAXOBYETHCS K
(haxTop, SIKMI BIUIMBAE HAa PeaKIlito Ha OLTh (YMM MEHIITHI
BIK, TUM BUIIMK 0a30Buil 6an). OLiHIOEThCS Oa3aabHU
PiBCHBb aKTHBHOCTI, a2 CaMe — CIIOKil, COH, aKTUBHICTb,
OKpEeMO OLIHIOIOTh MIMIYHI peakii (JIMIIboBa eKCIpecis):
3MOPIIyBaHHs OpiB, CTUCKaHHS 04el, HOCOTYOHY CKIIaJIKY.
3 ¢i3i0M0TIYHNX MOKA3HUKIB HAWOIIbIIEe 3HATYIIHUM,
3 TOYKH 30pY aBTOPIB, € YACTOTA CEPLEBUX CKOPOUCHD
(UCC) Ta nacnuenns kucHeM (SpO2). Koxen nmapamerp
ominroerbes Bij 0 1o 3 6aniB. JlomaTkoBo 10mar0ThCs Oanu
3a recraiiiHui Bik. 3arajgbHa cyma BapitoeTbes Big 0 1o
21, ne Bumii Oanu cBig9aTh Mpo cuIbHIimMH O0inb. PIPP
MIPOJIEMOHCTPYBaJIa BUCOKY Yy TJIUBICTh Ta ClielU(piuHICTh
JUTS BUSIBIICHHS OOJTFO, 0COOJIMBO Y HEIOHOIICHHUX TITEH,
Ta XOpoUIy MiXXpEeHTHHIoBY HaaiiHicTh[15]. Hexgomik — no-
TpeOy€e MOHITOPUHT'Y )KUTTEBHUX ITOKA3HHKIB, HE MIIXOUTh
JUTS CTapIINX JiTEH.

NIPS (Neonatal Infant Pain Scale) ctBopeHna
y 1993 pomi a7s OIIHKK TOCTPOTO MPOLEAYPHOTO OO0
y JIOHOIIIEHNX Ta HEJJOHOIIEHUX HEMOBJISIT (BT 23 THXKHIB
rectauii 10 1 poky xwurrs). [16]. Bona e nmpocrimoro, rpyH-
TY€EThCS Ha Bi3yallbHiH OIIIHIII IIECTH MTapaMeTpiB: MiMika
(0 — po3cnabnene obmuyuust; 1 — rpumaca), mwiag (0 — Bif-
CyTHiH; 1 — ckumeHHs; 2 — cuyipbHAN TuTad, auxanas (0 —
crokiiine; 1 — 3MiHu (HeperyispHe, arHoe). [lonoxeHHs
pyk ta Hir (okpemo) (0 — poscnabneni; 1 — HanpyKeHi
a00 3IrHYTI/BUTATHYTI) T4 HasBHICTh CTaHY 30y/IKEHHS
(0 — cnokiiiHuii; 1 — HecIOKIMHMI/30yKeHNH. 3aransHa
cyma Bix 0 go 7 6amiB (0-1: BizcyTHiCTH O0IIO, 2-4: TIO-
MipHuU# 0inb, 5-7: cunpHui O0ink). llkana NIPS mae no-
BeJIeHY BaJNiJHICTH Ta HAAIMHICTD I OLMIHKH TOCTPOTO
0O0JIFO TIiJT Yac MPOIEAYpP, OCOONUBO Y HOBOHAPOIIKCHHUX.
[i mpocToTa crpusie MUPOKOMY BUKOPHCTAHHIO, CXOKa 3i
mkaigoro COMFORT [17]. 3 HenomikiB — Cy0’ €KTUBHICTb
TpPaKTyBaHHS IJIa4y/MIMiKH1, HE BpAXOBY€ I'eCTaIlIHHIHI BiK.

CRIES (Crying, Requires Oz, Increased vital signs,
Expression, Sleeplessness) ctBopena y 1995 [18,19].
[Ikaa mpu3HaUEHa TS OI[IHKH MTiCISI0NepanifHoro 0010
y oHOIIeHUX HeMOBIIAT (> 38 TrxHiB rectarii). CRIES e
MYJIBTHIMMEHCIOHATBHOIO IIKAJIOK0, IO MOEHYE MOBE/IH-
KOBI Ta (hi310JI0Ti4HI TOKa3HUKH, BCE OI[IHIOETHCS Bix 0 10
2 6amniB. Crying — a4, Requires — morpeba B KMCHI AJIst
MATPUMKH catyparii > 95%, Increased vital signs — 30116~
HICHHS )KUTTEBUX Noka3HUKIB (migsumienHs YCC abo ap-

TepialbHOTO THCKY ), Expression — Mimika, Sleeplessness —
6e3conns. 3aranpHa cyma Big 0 g0 10 6aniB (> 4 — quTrHa
noTpedye 10AaTKOBOT OIIIHKK/BTpy4YaHHs, > 6 — Tpeba po3-
DISHYTH npu3HadeHHs aanbresii). CRIES e BamigHorO Ta
HaJIIHOIO IIKAJIOK0 JUTS OLIHKH MTICIIS0NepaIiiifHOro 00T,
0Cco0NMMBO €(PEeKTHBHOIO Y JTMHAMITHOMY CIIOCTEPEKEHHI 32
peakiriero Ha aHainbresiro. /1o HeIoiKiB MOXKHA BiTHECTH
Te, 10 BOHA HE MPUCTOCOBAaHA JUIsl TOCTPUX HPOILETYP,
noTpedye MOCTIHHOTO MOHITOPHHTY BITAJIBHUX (YHKITIH.

NFCS (Neonatal Facial Coding System), 1989 pix
ctBopeHHs [20]. [Ipr3HadeHHa 715 OLIHKU TOCTPOTO OO0
Yy HOBOHAPO/PKEHHX NUIAXOM JIETALHOTO aHAIi3y MiMid-
HUX peakuiil. BUKOpHCTOBy€eThCS Y HAyKOBUX JOCIIKeH-
HSIX JUIS TOYHOI OLIIHKH ITOBEJIHKOBHUX KOMIIOHEHTIB OOJIIO.
3ocepemkeHa BUHATKOBO Ha 10 crennpivHnX MIMIYHHX
O3HAKaXx, IO € IHANKATOPaMHy OOIIF0: 3MOPIIyBaHHS OpiB,
CTHUCKAHHS OYeil, HocoryOHa CKJajaKa, BIIKpHUTI ryoH,
BEPTHKAJIbHE PO3TATHEHHS POTA, TOPU30HTAIBHE PO3TAT-
HEeHHs pOTa, HANPY)KEHUH S3MK, TPEMTIHHS T1100pinms,
CTHCHEHHS I'y0, BUCYBaHHS s13UKa (0COOIUBO 1Sl HEZOHO-
mennx). Koxxna o3Haka oriHroerses sk 0 (BiacyTHs) abo
1 (mpucyTHs). Y ZOHOLIEHNX HE BPaXOBYETHCS BUCYBaHHS
s3uka. NFCS BBaxaeThcsi BUCOKO YyTIUBOIO Ta CIICIIH-
(hiuHO0, 0COOIHMBO MPH BigcoaHami3i. BoHa € «3010TUM
CTaHAAPTOM» JUIS JOCIIIKSHHS TOBEAIHKOBHUX acIIeKTiB
00110, aJie 3HAYHO OLIBII TPYIOMICTKA ISl PyTHHHOT KIIi-
HIYHOI IPaKTHKH, YaCTO MOTpedye BiJlcoaHaTi3y, BUMAarae
CIeiaJbHOI MiATOTOBKH IIEPCOHAITY.

Xoua (izionoriyHi 3MiHH € 00’ €KTUBHUMH, BOHU 4acTO
HecnenudiuHi i MOKYTb OyTH CIIPUYHMHEHI iHIIAMH (aKTO-
pamu (HarpUKiIa, CTPECOM, TiMmoKciero). ToMy KoMOiHaITis
MTOBEIIHKOBUX Ta (Di310JIOTIYHUX TOKA3HUKIB € HAHOLIBII
HaziiHOoO [3].

N-PASS (Neonatal Pain, Agitation and Sedation Scale)
Oyna po3pobiera Ha mogatky 2000-X poOKiB U OLIHKH
001110, 30y/IPKSHHS Ta Ceallil y HOBOHAPOIKECHHUX, BKITIOUA-
FOUH THOOKO HETOHOIIEHNX HeMOBIAT [21]. Bukopucro-
BYETHCS MTEPEBAKHO JTIKAPSIMU aHECTE310JI0raMHt, OCKUTBKH
Ha BiIMiHy Bij 0ararthoX IHIIMX IIKaJ, sIKi QOKYCYIOTBCS
BUKITIOUHO Ha 6omro, N-PASS iHTerpye oninky 30ymKeHHS
Ta piBeHb 3HCOOJICHHS, TO3BOJISE HE TIIHKU BUSBJISATH O171b,
aJie i yHUKaTH HaAMIpHOT cenalii abo HeIoCTaTHbOTO 3a-
CIIOKOEHHSI, 3a0€31e4yI0ud ONTUMAIILHUI KOM(OPT Jyist
mutuH. [1Ikama N-PASS cknamaeTses 3 II'SITH OCHOBHHX
KaTeropii, KoXKHa 3 SIKUX OIHIOEThCSA 3a OayaMu Big —2 110
+2, le HeraTUBHI 3HaYEHHsI BKa3yIOTh Ha CeJallio, a 1o-
3UTHBHI — Ha 01k a60 30ymkeHHs. HympoBuit 6an cBin-
YUTH PO KOM(MOPTHHH, CIIOKiiTHMI cTaH. OLiHIOIOTH I1J1ad,
MTOBEAIHKY, BUPa3 0ONMYYs, TOHYC KiHIIIBOK Ta JKATTEBI
noka3HukH. 3aranbHuii 6am N-PASS orpumyeThes muis-
XOM JI0ZIaBaHHs OaiiB 3 ycix I’aTH Kareropii. Jliamason
3aranpHOTO Oamy cranoBUTh Bifg —10 mo +10. Jliama3on
mokasHuKa Biff — 10 10 — 2 BKka3ye Ha HaIMIpHY CEIaIliio
1 HeOOXITHICT PO3TITHYTH 3MEHIIICHHS JI031 CETaTHBHUX
npenaparis ado ix Bigminy. [Tokasuuk Big —1 o +1 Brasye
Ha ONITHUMaJIbHUH KOM(QOPTHHH cTaH. [luTHHA He BiqdyBae
00110 1 HE € HaIMIPHO CeI0BaHOI0 200 30YIKEHOI0, TOAI SIK
MOKa3HUKH Big + 2 10 + 10 cBixunTh Mpo HasiBHICTH Ooui
a60 30ymKeHHs Ta HEOOXiTHICTh 3aCTOCYBaHHS aHaJbIe-
THKIB, CEIaTUBHUX TpenapariB ab0 HEMEIUKaMEHTO3ZHIX
METO/IIB 3aCIIOKOEHHSI.

199



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XV, Ne3(57), 2025
voL. XV, Ne3(57), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Takum grHOM, BUOIp IIKaH OMIHKA OOJIFO Y HOBO-
HapO/KEHUX € CKIIAHUM 3aBIaHHSM, OCKUIBKH JKOJEH
IHCTpYMeHT He € yHiBepcanbauM. PIPP, 3 ii ypaxyBanusIM
TeCTalifHOTO BiKY, € 0COOJIHMBO LIHHOO JIJIS OLIHKH OO0
y TIIMOOKO HETOHOIICHUX HEMOBJIST, Yri OOJIBOBI peaKiil
MOXYTb OyTH MEHII BUpaskeHUMH a0o arurnoBuMu. NIPS,
3aBISKH CBOil MPOCTOTI, iJeallbHO MiAXOIUTh I PYy-
TUHHUX CKPHHIHT'OBHX MPOLEAYP Y MOJOTOBHX 3aj1ax abo
JUTS OLIIHKK TocTporo Oomro i yac MaHimymsmniii. CRIES
CIeHiaTbHO PO3pOOIeHa A MiCIIONepallifHOTO epiomy,
BpaxXOBYHOUH cIIeIU(iKy OO0 MCHs XipypriuHuX iHTEep-
BeHMiil. NFCS ta N-PASS, Oymyuu qyxe neTanizoBaHOIO,
YacTillle 3aCTOCOBYETHCSI B HAYKOBUX JIOCIIIKEHHSX, JI€
moTpiOHa BUCOKA TOYHICTD OIIHKH MIMIYHHX peaKIliif, Hixk
y PYTHHHIN KJIIHIYHIHN MpaKTUIli 9epes3 i TpyIoMICTKICTb.

[Ipobnemu Ta 6ap’epH, 3 SIKUMH CTHKA€ETHCS M1E€PCO-
HAJI TIPY BUKOPHUCTAHHI IIKAaJ €: HeJOCTaTHS 0013HAHICTh
MEAMYHHUX CecTep 100 PI3HMX MIKaJ, iX IPaBUILHOTO
3aCTOCYBaHHS Ta IHTEpPIIPETAallii, Y 3aBaHTAXXCHUX KIIHIY-
HHUX YMOBaxX MeJCECTpaM MOXe He BUCTa4aTH yacy Ha pe-
TEJIbHY OLIIHKY OO0JTIO 33 JOTIOMOTOI0 KOMIUICKCHUX IIIKAaJI.
HesBakaroun Ha cTaHAapTH3AaLilO, IEBHA CY0 €KTUBHICTh
y TPaKTyBaHHI TOBEIHKOBHX ITOKa3HHUKIB MOXKE IIPU3BECTH
JI0 PO30DKHOCTEH MiXK OLIHKAMU Pi3HAX MEIUIHUX CECTEP.
CraH HOBOHApPOKEHOTO (HANPHKIIA[, CENallis, BILUTUB JIi-
KiB, HEBPOJIOTIYHI MMOPYIICHHS) MOXKE 3MIHIOBATH MPOSBU
000, YCKIIATHIOIOYH THTEPIIPETAIIIO IITKAIT.

[onanpiri goCHiHKEHAS MaOTh OyTH 30CepekeH] Ha
PO3po0IIi iHTETPOBAHUX CHCTEM OIIHKH OOITIO, 110 TIOETHY-
FOTh Pi3HI IHCTPYMEHTH a00 BKIIFOYAIOTH 00’ €KTHBHI OioMap-
kepu Oouro (o11iHKa repdy3iiHOro iHIeKCy Ta iH.). Po3podka
Ta BaJiIU3allis KA, SKi BpaXOBYIOTh OLTb Y HOBOHAPO-
JDKEHUX, TAKOXK € BOYKJIMBAM HanpsiMkoM. Kpim Toro, Bipo-
Ba/KCHHS HU(PPOBHUX TEXHOJIOTIH Ta CHCTEM I ATPUMKH
TIPUAHATTS PIlIEHh MOXKE JTOTIOMOTTH ITEPCOHANY Y OUTBII
e(eKTHBHOMY Ta CTaH/IapTU30BaHOMY 3aCTOCYBaHHI IIIKaJL.

VY BinminenHi peanimaii HoBonapomkeHux KIT «Peri-
OHAJIbHUN METMYHHUIA UEHTP POAUHHOTO 310poB’sh» JJOP»
MIPOBEJCHO ONUTYBAaHHS 25 MEAWYHUX CECTEP 31 CTaXKeM
pobotu OinbIie 5 poKiB CTOCOBHO BUKOPHCTAHHS Pi3HIX
mkaj. KoxHa mKkana TecTyBajach POTATOM THOKHS TICIIS
HaBYaHH 00 i1 BAKOPUCTAaHHS Ta ACTaIbHUM aHaJII30M
MIPaBWJIBHOCTI 3alIOBHEHHS JOKyMeHTamii. J{is Bukiio-
YeHHS BIUIMBY Cy0’€KTHBHOCTI PEJIEBAaHTHICTh OIHTY-
BaHHS OILIHIOBAJIM IIPU NapaJieIbHOMY MOHITOPHHTY CHIIH
6omo 3a gonomororo anapary NIPE (Newborn Infant Pain
Evaluation), 3 BUKOpHUCTAaHHSM CITEIia]Ii30BaHOTO MPO-

NMiTepatypa:

rpamHoro 3abe3nedenns (MDoloris Medical Systems,
OpaHrtis).

BusiBneno, mo 56% MeauyHHX cecTep Biamanu mepe-
pary mkam CRIES Ta PIPP. [Ipu npomy BinmoBigHICTB
JI0 TTOKa3HHUKIB MOHITOPUHTY CHJIH OOJIO 32 JOMOMOTIOFO
anapaty NIPE Oyna gocraTHhO BHCOKOIO y meprioi. Tak
3a koegimienToM panrosoi kopemsnii Kenpamna y CRIES
t=0,7,ay PIPP 1= 0,5. (p <0,05) B omirmi mxan NFCS
Ta N-PASS nokazHuky nux mkan Ta MOKa3HHKA anapary
NIPE Takox AeMOHCTpYBaJIM CUILHUN NPSAMUI 3B’ 30K
(t=0,6 Ta 0,8 BimnosixHO) (p <0,05). LlmM mkaxam Hagammn
niepesary 44% memmunnx cectep. llkamy NIPS Ginbmricts
(76%) MennuHMX cecTep BBaXKaJIM 3pyUYHOIO, ajle HeHaIii-
HO¥O 1 TOKa3HUK T qopiBHIoBaB 0,4 (p <0,05), mo o3Havyae
TTOMiPHY KOPEJISIIiO.

BucHoBku

Ouminka 00JI0 y HOBOHAPOIKEHUX € CKJIAJHUM, aje
HaJ[3BUYaiiHO BKJIMBUM 3aBJaHHIM Y MEJCECTPHHCHKIM
npakTuui. Le# inTerpaTuBHUN OMIs MiATBEPAMB, 11O ic-
Hye psi BatiaHuX Ta Haaidaux rmkai (PIPP, NIPS, CRIES,
NFCS, N-PASS), siki MoxXyTh OyTH €()€KTHUBHO BUKOPHC-
TaHi Me/ICECTpaMu JijIst 00’ €KTHBHOT OIIIHKU OOJTIO Y JIOHO-
HICHUX Ta HEJOHOIIEHUX HOBOHAPOMKEHUX. BiamosinHo
JI0 3HaHb Ta XapaKTEPUCTUK MPOAHAIII30BaHKX ILIKaJl, He-
MOYKJIMBO YiTKO BU3HAYMTH CEPE HUX HAHOUIBII BiMO-
BIJIHY JIJIs1 3arajIbHOTO BUKOPHCTaHHS. BUOip KOHKPETHOTO
IHCTPYMEHTY 3aJIeKHTh SIK IIPABMIIO BiJl 0Aararbox KIIiHiY-
HHUX KPUTEPIiB, Y TOMY YHCIIi TaKUX SIK: TeCTalliiHIHA BiK
Ta CTaH HOBOHAPOKEHOTO, IOCTYIHICTh MOHITOPUHIOBOTO
o0JTaJiHaHHs, PIBCHB IiJITOTOBKH Ta KBamidikamii Meamy-
HOTO IIEPCOHAITY.

Takum 4nHOM, yCHIiIIHE YITpaBIiHHs 00JIeM Y HOBOHa-
POIKEHHUX BUMarae Bil MEMYHUX CECTEP HE JIMIIE 3HAHHS
IUX IIKaJI, @ i IIMOOKOTO PO3yMiHHS IXHIX 0COOIIMBOCTEH,
a TaKOXK 3JIaTHOCTI a1anTyBaTH BUOIp IHCTPYMEHTY JI0 iH-
JIMBIiyaJlbHUX MOTpeO KokHOTO natienTa. Lle minkpecitoe
HEOOXiJHICTh Oe31epepBHOT OCBITH Ta MPOBECHHS TPEHIH-
TiB 7SI MEAMYHOTO [IEPCOHATY.

OTpumMaHi pe3yabTaTi BUCBITIMIN AOLUIBHICTE MPO-
BEJICHHS TTOJANIBIINX JTOCIIKEHb.

KoHdnikT iHTepeciB. ABTopu 3asBISIOTH PO Bij-
CYTHICTH KOHQUTIKTY iHTEpeciB.

Oxepena cdiHaHcyBaHHA. Po6oTa BukoHaHa Biac-
HHM KOIIITOM.
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SCALES FOR ASSESSING PAIN IN NEWBORNS: AN INTEGRATIVE REVIEW FOR NURSING PRACTICE
AND REHABILITATION SPECIALISTS

O. Obolonskyi', 0. Kapustina', O. Obolonska®

ME «Regional Medical Center of Family Health» DRC»',
Dnipro State Medical University?
(Dnipro, Ukraine)

Summary.

Underestimation and inadequate pain management in neonates remain significant challenges in clinical practice, despite current
evidence supporting their capacity for pain perception. Objective pain assessment is critical, with nurses playing a key role in its
detection and management in this vulnerable population. Rehabilitation strategies should also account for pain severity. Valid and reliable
pain assessment scales are essential tools for nurses in clinical practice, as specialized pain monitoring equipment is costly and often
insufficiently available in hospital settings.

Aim. This study aimed to analyze the validity and reliability of scales used in nursing practice and rehabilitation for the objective
assessment of pain in term and preterm neonates.

Materials and Methods. This study was conducted as an integrative literature review, following the methodology of Whittemore
and Knafl (2005). A systematic search was performed in international databases, including PubMed, Scopus, ScienceDirect, Embase,
LILACS, BVS (Virtual Health Library), and Google Scholar. The search encompassed publications from 1990 to 2023, with emphasis
on the period 2010-2023. Keywords included «neonatal pain,» «pain assessment,» «pain scale,» «newborn,» «preterm,» «PIPP,»
«nursing assessment,» along with their Spanish and Portuguese equivalents, combined with logical operators AND/OR. Original full-
text studies describing or validating neonatal pain scales were included in the analysis. Out of 84 selected articles, 22 met the inclusion
criteria after deduplication and full-text reading. Data were extracted into a standardized table, and source quality was assessed using
STROBE or PRISMA criteria. The research adhered to the provisions of GCP (1996), the Council of Europe Convention on Human
Rights and Biomedicine (April 4, 1997), the World Medical Association’s Declaration of Helsinki on Ethical Principles for Medical
Research Involving Human Subjects (1964-2008), and Order No. 690 of the Ministry of Health of Ukraine (September 23, 2009) as
amended by Order No. 523 (July 12, 2012).

Additionally, an survey was conducted among 25 nurses regarding the use of pain assessment scales in the neonatal intensive care
unit of the Municipal Enterprise «Regional Medical Center of Family Health» (DRC). Each scale was applied for one week. Survey
validity was assessed through parallel pain intensity monitoring using the Newborn Infant Pain Evaluation (NIPE) device with dedicated
software (MDoloris Medical Systems, France).
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The review identified both unidimensional and multidimensional instruments for assessing acute and prolonged pain in preterm and
term neonates. The most frequently described validated scales included PIPP (Premature Infant Pain Profile), NIPS (Neonatal Infant Pain
Scale), CRIES (Crying, Requires oxygen, Increased vital signs, Expression, Sleeplessness), NFCS (Neonatal Facial Coding System),
and N-PASS (Neonatal Pain, Agitation, and Sedation Scale). The selection of an appropriate pain assessment scale for neonates should
consider the infant’s gestational age, pain type and duration, and clinical context. Each scale has specific advantages and limitations,
highlighting the importance of healthcare professionals, particularly nurses, having comprehensive knowledge of these instruments.

The review provides a conceptual framework for more effective implementation of these tools in clinical practice. It was found that
56% of nurses preferred the CRIES and PIPP scales. The concordance with pain intensity monitoring indicators using the NIPE device
was sufficiently high for the CRIES scale, with Kendall’s rank correlation coefficient (t) values of 7=0.7 for CRIES and 1=0.5 for PIPP
(p<0.05). For the NFCS and N-PASS scales, correlation with NIPE device measurements also showed strong direct correlation (1=0.6
and 0.8 respectively; p<0.05). These scales were preferred by 44% of nurses. The NIPS scale was considered most convenient by the
majority of nurses (76%), demonstrating moderate correlation with the NIPE device measurements (1=0.4, p<0.05).

Conclusions.

None of the analyzed scales constitutes a universal «gold standard» for all clinical scenarios. The optimal instrument selection
depends on multiple criteria, including gestational age, clinical context, and healthcare providers’ expertise. This necessitates that
nursing professionals possess comprehensive knowledge and demonstrate adaptability in clinical application. The collected data establish
a foundation for developing evidence-based clinical guidelines and standardized protocols for pain scale implementation in neonatal
care. Future research should investigate the efficacy of combined scale approaches and the development of adaptive assessment tools
capable of dynamic adjustment according to neonatal clinical status.

Keywords: pain assessment, scales, neonates, nursing practice, rehabilitation.
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PERINATAL ASPECTS OF CESAREAN
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Summary.

Cesarean section (CS) remains one of the most frequently performed surgical interventions in obstetric practice, particularly
in term gestations. The influence of CS on perinatal outcomes in term pregnancies continues to be a subject of rigorous
investigation and academic discourse.

Aim. This review evaluates perinatal outcomes associated with cesarean section (CS) in term pregnancies (37 to 42 weeks
gestation), with particular focus on comparative maternal and neonatal health parameters. The analysis examines both
immediate and longitudinal risks and benefits of CS relative to vaginal delivery.

Materials and methods. 4 systematic examination of scientific literature published within the preceding twenty years was
conducted, incorporating clinical studies, cohort analyses, and systematic reviews. Selected investigations met the following
criteria: (1) evaluation of term pregnancies (37-42 weeks gestation), (2) comparative assessment of maternal and neonatal
outcomes following CS versus vaginal delivery. Data sources included PubMed, the Cochrane Library, and Google Scholar.

Results. Cesarean delivery in term pregnancies demonstrates association with multiple maternal risks including postoperative
infectious morbidity, hemorrhagic complications, and prolonged convalescence periods. Longitudinal data indicate elevated
risks for subsequent pregnancy complications such as uterine rupture and placental implantation disorders. Neonates delivered
via prelabor CS exhibit increased incidence of respiratory distress syndrome and delayed physiological transition compared to
vaginally delivered infants. Importantly, CS retains critical importance in obstetric emergencies including fetal compromise,
malpresentation, and placenta previa, where timely intervention prevents severe maternal and perinatal morbidity.

Conclusion. While cesarean section constitutes an indispensable component of contemporary obstetric practice, its
escalating utilization warrants judicious clinical consideration. Although potentially life-saving in indicated circumstances,
the procedure carries substantive risks for both parturient and neonate. Rigorous indication assessment remains paramount to
avoid nonessential interventions and optimize perinatal outcomes. Additional investigation is warranted to elucidate long-term
consequences across the reproductive lifespan and pediatric development.

Key words: Cesarean Section; Maternal Health; Neonatal Health; Perinatal Outcomes, Respiratory Distress Syndrome;

Postpartum Recovery,; Obstetric Complications.

Introduction

Cesarean section (CS) remains one of the most
frequently performed surgical interventions in obstetric
practice, particularly in term gestations. While this
delivery method is clinically indicated when vaginal birth
presents risks to maternal or neonatal health, its escalating
global prevalence has prompted scrutiny regarding both
immediate and delayed consequences for parturients and
offspring. The influence of CS on perinatal outcomes in
term pregnancies continues to be a subject of rigorous
investigation and academic discourse.

The procedure is technically defined as the extraction
of a neonate through incisions in the maternal abdominal
wall and uterine musculature. World Health Organization
(WHO) guidelines stipulate an optimal CS rate of 10-15%
of total deliveries; however, contemporary epidemiological
data demonstrate substantial global exceedance of this
threshold, with marked interregional variability [1].
Primary indications for elective CS in term pregnancies
encompass fetal compromise, malpresentation, maternal
preference, history of prior cesarean delivery, and obstetric
comorbidities including preeclampsia, diabetes mellitus,
and systemic infections [2]. Additional contributing factors

documented in clinical literature include labor dystocia,
arrest of cervical dilation, and multifetal gestation [3, 4].

The aim of this review is to critically assess perinatal
outcomes associated with CS in full-term pregnancies, with
particular emphasis on comparative maternal and neonatal
morbidity. The analysis will specifically evaluate evidence
regarding temporal sequelae (immediate, intermediate,
and long-term) of surgical delivery for both parturient and
neonate.

Object, materials, and methods of the study

The object of this review comprises pregnancy outcomes
following cesarean delivery compared with vaginal birth,
with particular focus on maternal and neonatal health
parameters. The analyzed studies exclusively examined
term pregnancies (gestational age range: 37-42 weeks).

The research materials encompassed clinical trials,
cohort studies, and systematic reviews published within
the preceding twenty years. Inclusion criteria required
studies to provide direct comparisons between cesarean
and vaginal delivery modalities while evaluating maternal
and neonatal health outcomes. Data sources included
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established medical databases: PubMed, Cochrane Library,
and Google Scholar.

The analytical process adhered to fundamental ethical
principles, including impartial literature selection and
rigorous adherence to scientific citation standards.

Data processing

The collected data underwent qualitative comparative
analysis of study outcomes. Information organization and
analysis were performed using Microsoft Excel for data
tabulation and Zotero for reference management.

Research results

Postoperative complications:: As a major abdominal
surgical procedure, cesarean delivery entails inherent
risks including infectious morbidity, hemorrhagic events,
and anesthesia-related complications. Current evidence
demonstrates elevated risks of postoperative infections
among cesarean deliveries, particularly endometritis and
surgical site infections compared with vaginal births [5].
Furthermore, maternal hemorrhage substantially increased
compared to vaginal deliveries [6]. It is documented
that women who undergo cesarean section have higher
frequencies of blood transfusion and uterine atony, which
can lead to more severe complications [7].

Long-term risks: Cesarean delivery is associated with
with several persistent maternal health risks, including uterine
rupture in subsequent pregnancies, placenta accreta, and other
placental implantation abnormalities [8]. These conditions
demonstrate significant morbidity potential for both mother
and fetus in future gestations. Furthermore, meta-analyses
indicate increased risks of secondary infertility and subsequent
requirement for assisted reproductive technologies among
women with prior cesarean deliveries [9].

Mental health implications: Women undergoing cesarean
delivery may experience significant psychological sequelae,
including postpartum depression, post-traumatic stress
disorder (PTSD), and emotional distress related to unmet birth
expectations [10]. These psychological impacts demonstrate
heightened prevalence in cases of unplanned cesarean sections
performed under emergency conditions [11]. Furthermore,
current evidence indicates that traumatic cesarean delivery
experiences correlate with increased incidence of postpartum
regret and prolonged grief reactions [12].

Cesarean delivery is associated with significantly elevated
neonatal risks of respiratory morbidity. Neonates delivered via
cesarean section demonstrate increased incidence of transient
tachypnea of the newborn (TTN) and other respiratory
complications, primarily attributable to the absence of
physiological labor processes that facilitate fetal pulmonary
fluid clearance [13]. Elective cesarean sections performed
prior to 39 weeks of gestation are particularly associated with
heightened risks of neonatal respiratory distress syndrome, as
evidenced by contemporary clinical studies [14].

More severe respiratory pathologies associated with
surgical delivery include neonatal respiratory distress
syndrome (NRDS) and persistent pulmonary hypertension
of the newborn (PPHN), often necessitating intensive
respiratory support and extended hospitalization [15].

Neonatal adaptation and gut microbiota: Delivery
mode significantly impacts early microbial colonization
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patterns. Cesarean-delivered neonates exhibit reduced
gut microbiota diversity compared to vaginally delivered
infants, with particular depletion of Bacteroides and
Bifidobacterium species [16,17]. This dysbiosis has been
associated with long-term immunological consequences,
including increased risks of atopic conditions, asthma, and
metabolic disorders during childhood [18].

While neonatal mortality rates following term cesarean
deliveries remain low, these neonates demonstrate
increased likelihood of neonatal intensive care unit (NICU)
admission compared to vaginal births, particularly in
non-emergent cases [19]. Additionally, cesarean delivery
correlates with higher incidence of early-onset neonatal
infections, including sepsis and pneumonia [20].

Comparative studies demonstrate significant differences
in postpartum recovery between cesarean and vaginal
deliveries. Cesarean sections are consistently associated with
prolonged convalescence periods, elevated thromboembolic
risk, and increased postpartum complication rates [21].
Conversely, vaginal delivery correlates with accelerated
recovery trajectories, reduced analgesic requirements, and
lower incidence of postpartum hemorrhage [22].

Quantitative analyses reveal that cesarean deliveries
necessitate extended hospitalization and more frequent
postpartum medical interventions [23]. Studies further
identify associations between cesarean delivery and chronic
pelvic pain syndromes, along with scar-related complications
including keloid formation and adhesions [24].

Fetal and neonatal outcomes: From a neonatal
perspective, vaginal delivery confers distinct neonatal
advantages, including reduced respiratory morbidity and
optimized microbial colonization patterns. Vaginal delivery
is associated with enhanced early maternal-neonatal
bonding and more timely initiation of breastfeeding
compared to cesarean birth [25]. Nevertheless, in cases of
fetal compromise or placental pathology, cesarean delivery
represents a critical intervention that can preserve maternal
and neonatal survival [26].

Multiple determinants contribute to increasing cesarean
delivery rates worldwide, including medical, sociocultural
and healthcare system factors. Maternal age, obesity,
multiple pregnancies and previous cesarean section
represent significant predictors of elective cesarean [27].
The rising trend of maternal-request cesarean section,
sometimes motivated by perceived safety or labor concerns,
further increases elective rates [28]. Other sociocultural
factors include higher socioeconomic status, urbanization
and healthcare access, which may increase cesarean
likelihood in certain populations [29].

Beyond established clinical factors, elective cesarean
sections are increasingly performed due to psychological
and emotional considerations. Severe childbirth anxiety
(tokophobia) or adverse prior birth experiences may
motivate cesarean requests in the absence of medical
indications. Healthcare provider preferences, institutional
protocols, and resource availability further influence
procedural decision-making [30].

Contemporary cesarean rates substantially exceed
WHO recommendations across most high-income nations,
with the United States documenting 32.1% cesarean
deliveries (2022 data) versus the recommended 10-15%
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threshold [31]. Middle-income countries demonstrate
parallel increases (annual growth rate 4.2%), reflecting
healthcare infrastructure development. This trend has
prompted concerns regarding excessive cesarean utilization
without definitive medical indications, highlighting the need
for enhanced clinical guidelines and optimized prenatal care
strategies to minimize non-indicated procedures [32]. Several
nations, particularly Scandinavian countries, maintain
comparatively low cesarean section rates, attributable to
strong cultural preferences for vaginal delivery.

Discussion

To address the rising rates of cesarean delivery,
several strategies have been proposed. These include
the promotion of vaginal birth after cesarean (VBAC) in
women with a previous cesarean section, provided that
no contraindications are present. Enhanced intrapartum
support, including midwifery care and individualized birth
plans, may also contribute to a reduction in unnecessary
cesarean deliveries. Furthermore, the implementation of
antenatal education programs emphasizing the benefits
of vaginal birth and addressing fear of childbirth may
play a critical role in lowering the incidence of elective
cesarean delivery [33]. Ensuring that healthcare providers
and patients are adequately informed regarding the risks
and benefits of different delivery modalities is essential to
achieving a balanced and evidence-based approach.

The long-term health consequences associated with
cesarean delivery represent an area of increasing concern.
Evidence indicates several risks related to cesarean
section, including an elevated risk of uterine rupture in
subsequent pregnancies, particularly following a prior
cesarean delivery. Although uterine rupture is rare, it may
result in catastrophic maternal and neonatal outcomes, such
as massive hemorrhage, organ injury, and the necessity
for emergency surgical interventions [34]. Moreover,
women with a history of cesarean delivery demonstrate
a higher risk of placenta previa and placental abruption
in subsequent pregnancies, both of which pose significant
threats to maternal and fetal health [35].

Chronic pain and long-term pelvic sequelae, including
intra-abdominal adhesions and scar tissue formation, are
also frequently reported among women with a history of
cesarean delivery. These complications may cause persistent
pain, dyspareunia, and in some cases infertility, due to
tubal occlusion or impaired ovarian function secondary to
adhesion formation [36]. In addition, adverse psychological
outcomes, including post-traumatic stress disorder (PTSD)
following a traumatic cesarean experience, may persist
long after delivery, with affected women reporting enduring
emotional distress related to the birth event [37].

Neonates delivered by cesarean section are at increased
risk of specific health complications compared with those
born via vaginal delivery. Respiratory conditions, such
as transient tachypnea of the newborn (TTN), are more
frequently observed among infants born by cesarean
section. This phenomenon is attributed to the absence
of the physiological thoracic compression occurring
during vaginal birth, which facilitates the clearance of
pulmonary fluid [38]. Infants delivered by cesarean section
are also at elevated risk of developing asthma and other

atopic disorders, most likely due to disruption of normal
microbiota colonization at birth [39].

In addition, cesarean delivery, particularly when
performed electively, is associated with delayed initiation of
breastfeeding, which may adversely affect neonatal nutrition
and immune system maturation. Breastfeeding provides
essential immunoglobulins and commensal microorganisms
that support immune development and promote overall
health. Furthermore, neonates delivered by cesarean section
demonstrate a higher likelihood of admission to the neonatal
intensive care unit (NICU) as a consequence of complications
such as respiratory distress [40].

‘Women with a history of cesarean section are at increased
risk of complications in subsequent pregnancies. One
of the most serious complications is uterine scar rupture
during labor, which can result in significant maternal and
perinatal morbidity and mortality [41]. This risk increases
proportionally with the number of prior cesarean deliveries
and must be carefully considered when evaluating the option
of vaginal birth after cesarean (VBAC). While VBAC
is regarded as safe in many cases, it is appropriate only
in selected patients in whom the previous cesarean was
performed under low-risk circumstances and who otherwise
meet favorable clinical criteria [42].

Placenta accreta, characterized by abnormal trophoblastic
invasion into the myometrium, is another complication
strongly associated with multiple cesarean deliveries. The
likelihood of placenta accreta rises with each successive
cesarean procedure and may result in life-threatening
maternal hemorrhage, often necessitating hysterectomy or
other extensive surgical interventions [43].

From a public health perspective, the increasing
prevalence of cesarean delivery imposes a substantial
economic burden, as cesarean sections are more costly
than vaginal births due to prolonged hospitalization, greater
need for medical interventions, and higher incidence of
postoperative complications. Moreover, recovery following
cesarean delivery is often extended, potentially impairing
maternal capacity to resume occupational and caregiving
responsibilities [44]. The World Health Organization
(WHO) has underscored the importance of prioritizing
vaginal birth when clinically feasible in order to reduce
healthcare expenditures and improve maternal and neonatal
outcomes [45].

To reduce the overuse of cesarean section and improve
maternal and neonatal outcomes, several strategies have
been proposed. These include:

* Promoting evidence-based guidelines and protocols
restrict the use of cesarean section to medically indicated
situations.

* Encouraging a supportive labor environment that
incorporates adequate pain management, continuous
intrapartum support, and the avoidance of non-essential
interventions.

* Training healthcare providers to accurately identify
appropriate indications for cesarean section while ensuring
that women receive counseling on the risks and benefits of
both cesarean and vaginal delivery [46].

* Supporting vaginal birth after cesarean (VBAC)
in eligible candidates to decrease the frequency of repeat
cesarean sections.
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Public health initiatives aimed at educating pregnant
women about the risks and benefits of both cesarean
and vaginal delivery, as well as the potential long-term
consequences of cesarean birth, are also considered critical
to reducing unnecessary cesarean procedures.

One of the principal obstetric complications associated
with cesarean delivery is postoperative hemorrhage. This
may result from rupture of blood vessels supplying the
placenta or from impaired uterine contractility following
the surgical incision. The severity of hemorrhage can vary
from mild to massive bleeding requiring blood transfusion
or additional surgical interventions. Hemorrhage following
cesarean section remains one of the leading causes of
postoperative maternal mortality, with an incidence of
1.5-2% among women undergoing the procedure [47].

Another major complication is postoperative infection.
Surgical site infection and endometritis, defined as inflammation
of the endometrial lining, represent serious sequelae of
cesarean section. Studies report that postoperative infections
occur in 5-15% of cases [48]. Such infections often prolong
hospitalization and necessitate additional therapeutic measures.

Impaired healing of the postoperative uterine scar
constitutes another important clinical concern. Repeated
cesarean sections increase the risk of uterine wall weakness
and subsequent rupture during later pregnancies or deliveries.
Evidence indicates that the risk of uterine rupture in women
undergoing a subsequent cesarean section after two previous
procedures is approximately 1.5-2% [49]. Uterine rupture
presents a life-threatening risk for both mother and fetus.
Accordingly, careful surveillance of the postoperative
uterine scar is warranted during subsequent pregnancies to
mitigate the risk of rupture and associated complications.

Cesarean section is associated with an increased risk
of intra-abdominal adhesion formation, which may lead
to chronic abdominal pain, bowel obstruction, and other
significant complications. As with any surgical intervention,
cesarean delivery carries a risk of postoperative adhesions,
frequently necessitating subsequent surgical management
for resolution. Current evidence suggests adhesion
development occurs in 15-30% of post-cesarean cases [50].

From a neonatal perspective, cesarean delivery elevates
the risk of respiratory distress syndrome (RDS) due
to incomplete pulmonary fluid clearance absent the
physiological stresses of vaginal delivery. The incidence
of RDS is 3-5% higher in neonates delivered via prelabor
cesarean section compared to those born vaginally [51].

Additional neonatal risks include procedural trauma,
with 0.5-1% of cesarean deliveries resulting in iatrogenic
injuries such as skin lacerations or organ damage [52].

Maternal complications may include urological
dysfunction secondary to intraoperative bladder injury,

References:

along with hemorrhage attributable to surgical factors or
suboptimal postpartum management.

The prospects for further research. Future
research priorities should focus on longitudinal assessment
of cesarean section outcomes, particularly regarding
reproductive sequelae and pediatric health implications.
Investigation of preventive strategies to optimize delivery
modality selection and mitigate procedure-associated risks
represents another critical research direction.

Conclusion

Cesarean section remains an essential and potentially life-
saving intervention in specific obstetric circumstances; however,
its escalating global utilization presents complex challenges
regarding both acute and chronic health consequences
for mothers and neonates. This review demonstrates that
cesarean delivery in term pregnancies correlates with multiple
perinatal risks, including neonatal respiratory complications,
altered immune system development, and increased maternal
morbidity encompassing chronic pelvic pain, subsequent
pregnancy complications, and psychological sequelae.
Furthermore, cesarean delivery may negatively impact early
maternal-neonatal bonding and breastfeeding initiation,
processes fundamentally important for infant health.

The documented rise in cesarean rates underscores the
necessity for judicious delivery planning, prioritizing reduction
of non-indicated surgical interventions. Implementation
of comprehensive patient education programs, facilitation
of informed decision-making processes, and promotion
of vaginal delivery when clinically appropriate constitute
critical components of this effort. Enhanced postoperative
management protocols for cesarean patients, coupled with
neonatal care strategies emphasizing early breastfeeding
initiation and skin-to-skin contact, may improve outcomes.

Given the profound implications for maternal and child
health, future investigations should prioritize three key areas:
development of evidence-based interventions to reduce
unnecessary cesarean deliveries, refinement of surgical
techniques to minimize complications, and elucidation of
long-term health outcomes associated with operative delivery.
Concurrently, healthcare systems must maintain commitment
to providing equitable access to high-quality, evidence-
based obstetric care that optimally supports both vaginal and
cesarean delivery when medically indicated, thereby ensuring
optimal outcomes for mothers and their newborns.
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MEPUHATAJBHI ACHEKTH KECAPEBOI'O PO3THHY IPH JOHOIIEHIN BATITHOCTI: KOMIIIEKCHMIA OIVISIT

0. Kopuunceka', C. Anopawmuxosa’, C. 3ynmaxosa’, A. Illlnocceposa®, T. Illyminina'>

Yixropoachkuii HanioHaIBLHUI YHiBepcuTeT'
(M. Ykropoa, Ykpaina),
IpecroBcbkuii yHiBepcuTeT?
(m. IIpecros, CioBauunna),
KHII «beperiscobka Jikapust imeni beprosiona Jlinnepa» BeperiBcbkoi Michbkoi pagu®
(m. BeperiB, Ykpaina)
Pesrome.
Kecapis postut (KP) € onHi€ero 3 HalmoMmMpeHIKX XipypriyHUX MPOLeRyp B aKyILEpCTBi, 0COOIMBO IPH JOHOIICHIH BariTHOCTI. Brius
KECapeBOro po3THHY Ha MEpHHATANIbHI Pe3yIIbTaTH, 0COOIMBO NPH AOHOIICH N BariTHOCTI, € MPEMETOM HOCTIHHUX AOCIDKEHD i JUCKYCIH.
Meta. OuiHUTH EpHHATAJIBbHI PE3YAbTATH, OB’ A3aHi 3 KECApEBUM PO3THHOM IIPH JOHOLICHUX BariTHOCTSX, 3 aKIIEHTOM Ha 3710-
POB’sl MaTepi Ta HOBOHAPOKEHOT0. 30KpeMa, MeTa L{bOT0 OISy IOJIATae Y BUBYCHHI KOPOTKOCTPOKOBHUX 1 JOBFOCTPOKOBUX PH3HUKIB
ta nepesar KP sk juis Marepi, Tak i Jsi HOBOHAPOIXKEHOTO, 3 aKIIEHTOM Ha 370pPOB’sI Ta BiJHOBJICHHS 000X IPYIL.
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Martepiaan Ta Metogn: Omsi OyB IPOBEACHUH IIUISIXOM aHaJIi3y BiAIOBIIHOI HAYKOBOI JIiTepaTypH, 30KpeMa KIIiHIYHUX JTOCIIHKCHB,
KOTOPTHHX JIOCITIDKEHB Ta CHCTEMaTHYHUX ONVIS/IIB, OITyOIiIKOBAaHUX 32 OCTAHHE JASCATIIITTA. BKIIIOUEH] B OIS JOCTIIIDKEHHS 30Cepe-
JKYBaJIMCh Ha JJOHOIICHUX BariTHOCTAX (BU3HAUCHUX SIK BaTriTHOCTI TPUBATICTIO BiJ 37 110 42 THXKHIB) Ta pe3ylibTaTax, 0B’ I3aHUX 3 Ke-
capeBUM po3THHOM. KpuTepil BKIIIOUSHHS: TOCHIIKEHHS, 1[0 BUBYAJIH 30pOB’s MaTepi Ta HoBoHapomkeHoro micist KP 1 mopisHIoBam
IIi pe3yJIbTaTH 3 MOJIOTaMy Yepe3 IpHpoHi porosi nuwsixu. Crarti Oynu oTpuMaHi 3 MeIUYIHUX 0a3 JaHux, Takux sk PubMed, Cochrane
Library ta Google Scholar. Bei nocmimkeHHs OI[IHIOBAJIMCH Ha SKICTh METOJOJIOTT, po3Mip BUOIpPKH Ta IX peIeBaHTHICTD TEMi OTVIITY.

Pe3yabraTn. Pe3ynsraTi 0boro OnIsTy CBiAYATh, IO KeCapiB PO3TUH IIPH JOHOIIEHUX BariTHOCTAX ITOB’SI3aHUIH 3 pI3HOMAHITHIMH
pH3HMKaMH I MaTepi Ta HOBOHApOpKeHOro. 1T MaTepi pU3MKHU BKIIIOYAIOTH ITiIBUIIEHY HMOBIPHICTD HicsonepanifHuX iHEeKIiH,
KpOBOTEY, a TAKOXK TPHBaJie BiTHOBIEHHs. KpiM Toro, iHKH, sKi mpoxoaaTs KP, MaioTs BHIy HMOBIPHICTS YCKIIQAHEHS Iij 9ac Mai-
OyTHIX BariTHOCTEH, TAKNX SIK PO3PHB MaTK{, aHOMAJII] IUTAIEHTH Ta IIepeAdacHi mojaoru. Takoxk iCHye MiIBHIIEHHH PH3HUK YTBOPCHHS
CrHaioK, 0 MOXKe yCKIQAHUTH MaiOyTHI omeparii. PH3nku U1 HOBOHAPOIPKEHUX BKIIIOYAIOTH CHHAPOM IMXAIBHHUX PO3JIAJiB, 0CO0-
JIMBO y JiTeH, HapokeHHX depes mraHoBuit KP o mouarky nosnoris. Takoxk CHOCTEpiraeThCst BUIMK PU3UK TPABM IIiJ 4ac MOJIOTIB,
X04Ya TaKi BUNAJAKH pinkicHi. He3Baxkaroun Ha i pU3UKH, KecapiB PO3THH 3aJIUIIAETHCS BKIMBUM 1 )KUTTEBO HEOOX1THUM BTPYYaHHSIM
y pasi akyIIepchbKUX eKCTPEHNX CUTYaIil, TaKKX SIK (peTaapHui TucTpec, HelpaBUIIbHE ITOJI0KEHHS I1I0/1a a00 IUIaleHTa previa, KoJu
BariHaJIbHi IOJIOTH MOXXYTh CTAHOBUTH 3arpo3y 370pOB’10 Marepi Ta AuTuHU. QNI MoKasye, o Xoda mianosuii KP o’ si3anmit 3 6i1b-
IIIOF0 HEOHATAJIBHOIO 3aXBOPIOBAHICTIO IIOPIBHSHO 3 BariHAJIGHUMHU ITOJIOTaMU, y BHINAKaX eKCTPEHUX CUTYaIlill BiH MOXE BPSTYBaTH
JKUTTS K Marepi, Tak i TUTHHI.

BucHnoBok. KP 3anummaeTscst BaXKIMBOIO MEAWYHOIO ONEPALI€I0 B aKyIIEPCTBI, 0COOIHMBO B pa3i aKyMIePChKUX KCTPEHHUX CUTYami.
OpHak #oro 3pocTaioya MONIMPEHICTh BUKIMKAE 3aHSTIOKOECHHS OO0 MOXKIIMBAX HETaTUBHUX HACHIJKIB JUIS 3[0POB’Sl MaTepi Ta HOBO-
HapokeHoro. Xoda KP mMoxke 3amo0irTd 3arpo3yiMBUM JUTs )KUTTS YCKIIaJHEHHSIM, BIH Ma€ PU3UKH SK JJISI MaTepi, Tak i JUIs TUTHHA.
IcHye noTpeba y mpoBeieHHI OAATKOBUX NOCHIIIKEHb JUIS 3 SICyBaHHS JOBroctpokosux HachigkiB KP, 30kpema B acriexti 310poB’st
Marepi Ta MaitoyTHBOI penpoxykTrBHOI (yHKHii. JIikapi MOBHHHI peTebHO OIiHIoBaTH Noka3aHHs 10 KP, mo6 3abe3mneunTty ontuMaibHi
NIepUHATAIEH] pe3yabTaTH Ta MiHIMI3yBaTH HEOOXITHICTE y HeMoTpiOHKX mponexypax. [IpodinakTuani crparerii, 30kpeMa HaJIexKHE
BEJICHHS TIOJIOTiB Ta MOHITOPHHT 3[J0POB’Sl MaTepi, MOXYTb JOIIOMOI'TH 3HH3UTH 9acToTy HenoTpiOoHux KP i 3MeHmmTH iXHI CymyTHI
pm3uku. OniHKa OCHOBHUX IMPUYHH 3pocTanHs uuciaa KP momomorke onTuMizyBaTi nepHHaTaIbHI pe3y/IbTaTH 1 MOJINIINTH 3aralbHIH
CTaH 3[J0pOB’Sl MaTepi Ta HOBOHAPOKCHUX.

Ka1040Bi c10Ba: kecapis po3tun; 30poB’s MaTepi; 3710poB’sl HOBOHAPOIKEHOTO; IEPMHATAJBHI HACIIIKU; PeCHipaTopHHil

JAUCTPEC-CUHAPOM; MiCTISTIONIOTOBE Bi}lHOBHeHHH; aKyH_IepCI)Ki YCKIIaAHCHHS.
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MATEPUHCBHKA ITEPEJTAUA MIKPOBIOTHU
TA 11 POJIb Y ®OPMYBAHHI IMYHHOI
CHUCTEMU HEMOBIJIAT (JIITEPATYPHUI
T. K. 3namencoka, O. B. Bopooéiiosa OTJIS)

JY «BceykpaiHCbKuil IEeHTp MaTepUHCTBA Ta AUTHUHCTBA
HAMH VYkpainu»
(M. Kui, Ykpaina)

Pezrome.

dopmyBaHHS MIKpOOIOTH Y JTFOAUHU PO3IOYMHAETHCS 3 MOMEHTY HAPOKEHHS 1 TICHO MOB’A3aHE 3 PO3BUTKOM Ta MOIYIIAII€I0 IMyHHOT
CHCTEeMH B Mepii Micar »kuTts. CyyacHi JOCIIHKEHHS JEMOHCTPYIOTh, III0 OYaTKOBA KOJIOHI3aIlisi MiIKpOOiOTOIO BiAirpa€e KII04OBY POJIb
y popMyBaHHI IMyHHOI TOJIEPaHTHOCTI, JO3piBaHHI CIM30BUX Oap’€piB Ta CTAHOBJICHHI 3aXUCHUX MEXaHI3MiB OprasizMy. Pesynsrari Kinb-
KOX MacIITaOHUX METareHOMHUX JIOCIIKeHb OKa3ay, o Aesiki mramu Bifidobacterium ta Bacteroides, siki iepenaroThest Bifi Matepi
JI0 TUTHUHHU, MOXKYTh [IEPCUCTYBATH B OpraHi3Mi HEMOBJISATH MPOTATOM TPUBAJIOTO yacy, popMyroun 6a3ucHy MikpoOHY ekocuctemy. Lli
MIKpPOOpPraHi3MH BUKOHYIOTh BaXJINBI (QyHKII] y mpolLecax po3ILEIICHHS OJIr0CaxapyuIiB IPyIHOTO MOJIOKA, CHHTE3y KOPOTKOJIAHIIIO-
TOBHX )XHUPHHUX KHUCJIOT Ta PEry/sNii iIMyHHOT BiANOBiAl. YTiM, HOPYILIEHHS BEPTUKAIBHOI Iepeaadi MiKpoOioTH, CIIPUIHHEHE KECApeBUM
PO3THHOM 200 aHTHOIO0TUKOTEPAIII€I0 B IEPUHATAILHOMY NIEPiOAi, ACOLIIOETHCS 3 HU3BKOIO PI3HOMAHITHICTIO MiKpOOiOTH, BUIIOIO YacTO-
TOIO KOJIOHI3aLlil yMOBHO-IIATOTCHHUMH OaKTEpisIMH Ta MiJBHIICHUM PU3UKOM PO3BUTKY IMYHOJIOTi{YHHUX MOPYILECHB, TAKHUX 5K aJleprivHi
3aXBOPIOBAHHS, aBTOIMYHHI CTaHH Ta 1HIII. Y I[bOMY OISl PO3IIIA0ThCS KITIOUOBI PECTABHUKH MaTEPUHCHKOI MiKpoOi0TH, MEXaHi3MU
iX mepenadi (4epes MoJI0roBi HUISXH, LIKIPY, TPYAHE MOJIOKO), a TAKOXK iXHS MOTEHIIIHA pojb Y IpOrpaMyBaHHI IMyHHOI CHCTEMH HEMOB-
naTi. MaTepHHChKa Iepeaada MiKpoopraHi3miB 3a0e3nedye AMTHHI KPUTHYHO BXXIIMBUN «CTApTOBHI HAaOip» MIKpOoO1OTH, SIKHI CIIpuUsie
370pPOBOMY POCTY, MeTabOMiuHili CTabiIbHOCTI Ta CTIHKOCTI 10 iHdeKuii. 3 orsiay Ha 1e, ONTHMI3aLlisi MeXaHi3MiB mepeaadi Mikpo6ioTu
BiJ MaTepi 10 JUTHHHU Ma€ PO3MISAATHCS SK MPIOPUTETHUH HANPsAM y HEOHATaJbHIN Ta NPEBEHTUBHIM MEAUINHI, 0COOIMBO Y CBITII

3pOCTaHHS YaCTOTU KECapeBUX PO3THHIB Ta ITUPOKOTO BUKOPUCTAHHS aHTHO10THKIB Y IOJIOTOBUX CTAI[lOHAPAX.
Knwuoegi cnosa: mpancmicia mikpobiomu,; mikpobioma, Hosonapodoiceni, imynna cucmemd.

JIronnHa HAPOIKYETHCS MPAKTUIHO CTEPHIIBHOIO, OfI-
HaK IIBHIKO KOJOHI3YEThCSI MIKpOOpraHi3MaMHu, IIO IIe-
pemaroThes BiI MaTepi Ta OTOUyI4oro cepemosuima [1].
Koronizartist moHepHUMH MiKpOOHIMH TAaKCOHAMH 1HIITIIOE
(dhopmyBaHHS MIKpOOiOTH Ha pi3HUX 6ap’€PHIX MOBEPXHIX
OpraHi3My IPOTATOM KPUTHYHOTO MEpioxy paHHBOTO II0-
CTHATaJIBHOTO pO3BUTKY (<1 poky). [Tomansmuii mpormec
3acesieHHs MIKpOOpraHiZMaMH PETYNIOeThCs (pakTopaMu
MICIIEBOTO CEpPEIOBHIIA, & TAKOXK TaK 3BAHUMH €(PEeKTaMu
MIPIOPUTETHOCTI, KON PaHHI KOJOHI3aTOPU BHU3HAYAIOTh
YCIIMHICTS 00 HECTIPOMOXKHICTh MONANBIINX MiKpO-
OHHX TTOCeNeHIIB. 3 YacoM MiKpoOHa crinbHOTa HaOyBae
TaKCOHOMIYHOTO Pi3HOMAHITTA Ta (QYHKI[IOHAJIBHOI 3pi-
JIOCTi, 3pEIITOI0 CTa01Ii3yI0UNCh Y POPMi «KOMIUIEKCHOT
€KOCUCTEMID» — CIIUIBHOTH, CTIMKO1 10 iHBa31i TyKOpiqHIX
MIKpOOPTaHi3MiB i CIIPUATINBOI IS 37I0pOB s Xa3siiHa [2].

Leit mponiec 3acHOBaHUHM HA 30aTHOCTI MiKpobioTH
e(heKTUBHO TePEaaBaTUCs MK OKOMIHHIMU Ta CTabiIbHO
KOJIOHI3yBaTH HOBHX Xa34iB, 110 3a0e3medye i1 JOBroTpH-
BaJly €KOJIOTiuHy CTilikicTh. [lo penoruniB 6axrepii, mo
CTIPUSIIOTH TaKii mepemadi, Hajie)KaTh CIIOpOyTBOPECHHS, ae-
POTOJNIEPaHTHICTH Ta MOTOBIIECHI KIITHHHI CTiHKA. BomHOUac
11l XapaKTEePUCTHKH € BIACTUBUMH HE BCIM MPEACTABHUKAM
KHIIKOBOI MiKpo0ioTH [3], 110 BKa3ye Ha MOXKIIMBY POJIb allb-
TEepPHAaTUBHHUX MEXaHI3MiB Iepenadi ado 1HIHUX aganTartiil.

IMonpu cknagHICTh BUBYEHHS LIHOTO SABUILA, PO3YMIHHSA
€KOJIOT1YHHX Ta €BOJIOLIMHUX YNHHUKIB, K1 BU3HAYAIOTh
(hopmyBaHHS MIKpOOIOTH B JIFOAWHH, BKITIOUHO 31 IUIIXaMHU
i mepenadyi, € Ha3BUYANHO BOYKIMBUM IS TPOTHO3YBAHHS
JIOBTOCTPOKOBOTO CTaHY 3I0POB’Sl Ta PO3POOKH €(PEeKTUB-
HUX TIPEBEHTUBHHUX 1 TEPATICBTUYHUX CTPATETil.

SIki Buau GaKTepill y KUIIKOBii MikKpoOioTi HOBOHApO-
JDKEHOTO TIepeqaroThes Big Matepi? OcTaHHI TOCITiHKeHHS
M AKPECITIO0Th, 0 MAaTEPHHCHKUN OPTaHi3M € BaKIIHBUM
pe3epByapoM creniaai3oBaHuX OaKTepiil 3 METOI0 KOJIOHi-
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3arii opra”ismy HoBoHapomKeHoro [4]. /Iy oniHKy MacII-
TabiB MaTepPHHCHKOI Ilepeiayi Bxe 3i0paHi gaHi npo Oakre-
pianeHi BHIH, SIKi, 32 TIOBIIOMJICHHAMH, IIEPEAAIOTHCS Bill
Marepi 10 KUIIKIBHAUKA JiTeH, HApOMKEHIX BariHaIbHO, 30-
CEpEeIUBIIICH HA HEOHATATILHOMY TIepiofi (MIepIInii MicsIh
JKHUTTA), 1 pO3MICTHIIH iX y (PiTOT€eHETUIHOMY KOHTEKCTi [5].

®DaxT mepenadi MiATBEPAKY€ETHCS 3a JOIIOMOTOIO Pi3-
HUX METOJIB: KyJABTYPOJIOTIYHIX ITiIX0/iB, CEKBCHYBaHHS
amrotikoHiB 16S pPHK ab6o MeTareHOMHOTO CEKBEHYBaHHSI.
BussnenHs ogHOTO 1 TOTO % BHIY (200 mTamy) y 3paskax,
310paHMX OXHOYACHO 3 KUIPKOX MIISHOK Tida MaTepi (Ha-
MIPUKIIAJ, BUTIOPOKHEHB, TPYIHOTO MOJIOKA, MiXBH), a Ta-
KOX y (hexanisx i AUTHHH, 3a3BHUYAN PO3IIIIAETHCS SIK
JIOKa3 BEPTUKAIBHOI Iepeadi.

Ha pannix eramnax MaTepHHCHKO — JUTSYO1 TIepeadi J0-
MIHYIOTb OakTepii i3 THIiB Bacteroidetes Ta Actinobacteria.
Cepen npeACTaBHUKIB THITY Actinobacteria BUIBICHO Bi-
cim BuAiB pony Bifidobacterium. J1o HUX Halle)XaTh CIIeLli-
aTi30BaHi A1 pAaHHBOTO JKUTTS IITaMH, 30KpeMa B. breve,
B. longum minsun infantis (B. infantis) ta B. bifidum, sixi
3IaTHI MeTabOIi3yBaTh OJIirocaxapuan TPyIHOTO MOJIOKa
(OI'M) — cki1a10Bi TPYIHOTO MOJIOKA, III0 HE MOXYTH IIepe-
TPABIIIOBATHUCS JIOACHKIMHU (pepMeHTaMH [6].

Oxkpim npencTaBHUKIB Bifidobacterium, nesxi Buan
Bacteroides, mo Takox mepenaloThCs Big MaTepi, Taki K
Bacteroides fragilis, B. dorei Ta B. vulgatus, MaloTh TIofi-
OHY 37aTHICTh METabO0Mi3yBaTh OJITOCaXapuiay TPYIHOTO
momnoka (OI'M) [7]. lompwu Te, mo Bifidobacterium Tpa-
JUIIHO € B IIEHTPi yBaru AOCHTiKeHb HEOHATAIBHOI Mi-
KpoOioTH, 3HaYHA KUTBKICTh BUAIB Bacteroidetes, 30KpeMa
T’ ITHAJIAT MIPEICTaBHUKIB pony Bacteroides, CBiTIUTH
PO HEOOXiTHICTh MOAAIBIIOTO BUBUECHHS TUHAMIKH iX TIe-
penadi ta poii y popMyBaHHI MiKpOO1OTH PaHHBOTO KUTTS.

Kpim toro, necsrs i3 BuniB Bacteroidetes, mo mepe-
JAIOTHCS BiJ MaTepi, BXOAATH 0 YHCIIa HallAOMiHAHTHI-
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IIMX KOMIIOHEHTIB KUIIKOBOI MiKpO0i0TH HOpOCIHX 0ci0
(3a maHMMU 3pa3KiB BiJ MemKaHIiB BennkoOpuTanii) sk 3a
YHCEIbHICTIO, TaK i 3a nommupeHicTio [8]. Cepen HUX — 10-
Ope oxapakTepH30BaHi BHIH, TaKi K Bacteroides vulgatus,
B. thetaiotaomicron, B. dorei Ta B. uniformis [8]. Ha Biz-
MiHY BiJI I€SKHX CIeIiaTi30BaHUX HEOHATAIEHUX KOJIOHI-
3aTopiB, IK-OT B. infantis, 11l BUAX € TCHEPAICTAMH, 3[1aT-
HUMM aJlaNTyBaTHCS 10 3MiH Y CEpeOBHUIl KHIICYHHKA
Ta IMyHHOMY CTaTyCi OpraHi3My MPOTATOM yCbOTO JKUTTS.
OnHi€ero 3 KIFOYOBUX aJiaNTallii, XapaKTepHUX IS Ipe.-
CTaBHUKIB poxy Bacteroides, € 31aTHICTb PO3ILIETUIIOBATH
Ta YTHJII3yBaTh CKJIAJIHI BYIJIEBOAM 32 JIOIIOMOTOIO BEJIH-
KOTO HabOpy BYIJICBOIHO-aKTUBHHUX ()EPMEHTIB, SKi KO-
IOThCA B iXHIX reHOMax [9].

[Ie oHi€r0 BaXKIIMBOIO AIANITAIIEIO € HASBHICTh iIHBEP-
CITHHX TIPOMOTOPIB, 5Ki 320€3MeTyI0Th MOXIIUBICTD Pery-
JIIOBaHHS TPAHCKPUIILIi ONIEPOHIB — BMUKaHHS 200 BUMH-
KaHHA iXHBOI ekcrpecii. barato 3 nux onepoHiB KOxyOTh
O1JIKH, OB’ sI3aH1 3 KITITHHHOIO MTOBEPXHEIO, BKIIFOYAF0UH
KarncynbHi nomicaxapuau [10]. Likaso, mo Taka ¢azosa
Bapiamist TOBEpXHEBUX CTPYKTYp OakTepiil He OB’ s13aHa
3 MyTallisIMH, OTHAK T€HH, MOB’sI3aHi 3 KIITHHHOI 000-
JIOHKOIO B. fragilis, neMOHCTPYIOTh O3HAKH MO3UTHBHOTO
J000pY, 110 CBiTYUTH PO aANTUBHY €BOJIIOIIII0 B YMOBaX
CKJIQHOTO KHUILIKOBOro cepeaoBuia [11]. Takum unHoM,
Bacteroides BUKOPHCTOBYIOTh Pi3HOMaHITHI MEXaHI3MHU
Mozandikaii KINITHHHOT HOBEPXHI, SIKi CHPHUSIOTH TPUBAITIH
KOJIOHI3aIli1 KHIIKIBHHIKA ITPOTATOM yChOTO JKUTTS JTFONHHH.

Iopsin 13 nmpencraBuuKamu THIY Bacteroidetes, Tan
Firmicutes Takox CTaHOBUTh OCHOBHY YaCTHHY KHIIIKO-
BOT MiKpOOIOTH JI0pOCIOi JrouHuU. Bix Marepi 1o HOBO-
HapoPKEHOT0 MOXKE IepeaBaTUCs OAMHAALUSTD BHIIIB
Firmicutes, npote nume Streptococcus thermophilus
i Veillonella parvula neMmoHCTpYyIOTh CTIHKY NPUCYTHICTb
y MiKpo0ioTi (TOOTO BHUSIBISIOTHCS TiCIS HEOHATAIBHOTO
nepiony, monaj 1 Micsup xuTTs1). CHOPOyTBOPEHHS € I10-
IIMPEHOIO0 aJIANTUBHOIO PHUCOIO cepen Firmicutes, Mo 1o-
JIETIIy€E TIepeady aHaepoOHHX OaKTepill y KUIIKOBOMY
cepenoBuili [12]. BonHouac cepen ineHTudikoBaHUX
MaTepUHCHKUX TPAHCMICUBHUX BHUIIB CIIOPOYTBOPIO-
BauiB BusBieHo nuine Clostridium innocuum (poauHa
Erysipelotrichaceae), sixuii, OonHaK, He JEMOHCTPY€E TPH-
BaJIo1 KOJIOHI3aIli1 B Opradi3aMi HOBOHapopkeHoro [13].
3rifiHO 3 pe3yNbTaTaMy iHIIKMX JOCIIKEHb, 0 BUBYAIIN
CTAHOBJICHHS KMIIIKOBOI MiKpOOiOTH y paHHBOMY Billi, CIIO-
POYTBOpIOBaUi X0 1 IPUCYTHI, ajie 3yCTPI4aloThCsl PiJIKO
Ta y HEBEIMHUKIH KUTBKOCTI, OCOOIMBO Y IOPIBHSAHHI 3 J10-
pociumu [14]. Ile cBi4UTh PO MOXIIMBY BiJICYTHICTh
HEOoOXiJTHUX YMOB y HEOHATAJIbHOMY KHIIKIBHUKY, Ki 3a-
0e3MeuyIoTh YCIINIHY KONOHI3aMiio Takux 0akTepiil. Taxi
YMOBH MOXKYTb BKJIFOUATH TIOXKMBHI 200 iIMyHOJIOT14HI (ak-
TOpH 200 XK €(PEeKT MPIOPUTETHOCTI, 3a IKOTO TTOTICPEIHS
KOJIOHI3aIlisl IHIIMMHU MIKpOOPraHi3MaMH CTBOPIOE €KOJIO-
TiYHY Hilly, CIPUATINBY VISl CIOPOYTBOPIOBAYIB — HAIPH-
KJIaJ1, yepes nepexpecHe ) uBieHHs [2]. OCKUTBKH XKOBUHI
KHCJIOTH CTUMYJIIOIOThH IPOPOCTAHHS CIIOp, a IXHil cKian
1 KOHLIEHTpAIlisl JMHAMIYHO 3MIHIOIOTHCS B TIEPIIi MicCsIIi
KUTTA [15], MOXKHA MIPUITYCTUTH, 110 HEIOCTATHIN abo
HEpeTyNbOBaHUN MPOQLIIb KOBYHUX KUCTIOT Y HEMOBIIAT €
1I1e OTHUM OOMEXYBaJIbHAM (PaKTOPOM JUTS IPOPOCTAHHS
CTIOp 1 HACTYITHOI KOJIOHI3aI[il BEreTaTUBHIMH KITI THHAMH.

LixaBuM € ToH (haKT, 110 3aCEJICHHS CIIOPOYTBOPIOBA-
YaMH{ 4acTO aCOLIIOETHCA 3 MPUIIMHEHHSM IPYAHOTO BHU-
TOJIOBYBaHHS, 1110, KUMOBIPHO, ITOB’53aHO 31 3MEHILIEHHSM
KimpKocTi OakTepiid, 3maTHuX MeTabomizyBarn OI'M, Ta
3pOCTaHHSIM YaCTKH IeHEepaIiCTHYHHUX OakKTepiii, 30kpema
criopoyTBopioBauiB Ha Kmrant C. innocuum [16]. Y mo-
JABIIOMY Billl KOJIOHI3aIlisl IUMHU OakTepissMu BiaOyBa-
€TBHCS TIEPEBAKHO Uepe3 KOHTAKT 13 WICHaMH POIUHH abo
3 HABKOJIMIITHIM CEpeZOBHIIEM, III0 BKa3y€ Ha HASBHICTh
aNbTEPHATUBHHUX, HEMaTEPUHCHKUX IIUIAXIB Mepeadi.

Ski Xy mepezadi Big Matepi 10 HOBOHAPOIKEHOTO?
Ha croronHi Bxe ineHTH(]iKOBaHO pi3HI MaTEepUHCHKI
JUKepesta 71l HOBOHAPOKEHOT TUTHHY — aHATOMIYHI JTi-
JISTHKY, SIKI BUKOHYIOTH (DYHKIIIFO pe3epByapiB MiKpo0ioTn
Ta CIYTYIOTh JDKEPEIIOM KOJIOHI3alii KUIIeYHHKA HOBOHA-
pomxeHoro. HalObmmii BHECOK y BHIOBHH CKIIJ HEO-
HaTaJIbHOT MIKpOO10TH MOXOIUTH i3 MaTEPHHCHKOTO KHII-
KiBHUKa — 3a(ikcoBaHO mepenady 29 BUIIB, qani HAyTh
mikipa (7 BUIIB), CIMHKA s13UKa (5 BUAIB), TTixBa (3 BHIN) Ta
rpyaHe Monoko (3 Buan). bakrepii, 1110 moxoasTs 31 WIKipH,
3a3BHYAi TPAH3UTOPHI i HE AEMOHCTPYIOTh TPUBAJIOL IPH-
CYTHOCTI y MIKpOO10Ti HEMOBIISIT, TOI SIK EUHUI BHI, 1110
30epiraeTeCs y HEOHATATbHOMY KHIIEYHUKY CEPEZ Opaib-
Hux Oakrepiit — Veillonella parvula.

[pencraBruku pony Veillonella € onarMY 3 TOMiHYIO-
YUX TAKCOHIB PAHHBOI KUIIKOBOI MikpobioTu [17]. Bonn
XapaKTepU3YIOThCS 37aTHICTIO CIIOKUBATH JIAKTAT, SIKUH
YTBOPIOETHCA B PE3YIbTaTi MeTabOIIYHOI aKTUBHOCTI
Gakrepiit poxis Streptococcus ta Lactobacillus, i mpony-
KyBatu mporioHar ta arerar [ 18]. Lle cBimunuts mpo iimo-
BipHE nepexpecHe XuBIeHHs Mix Veillonella Ta nakrar-
MPONYKYIOUMMH MIKpOOpraHi3MaMu, siki MeTa0oi3yIoTh
OJTirocaxapyy rpyJHOTO MOJIOKa, III0, y CBOIO 4Epry, MOXKE
TIOSICHIOBATU BUCOKY YacTOTY BUsiBNeHHS Veillonella y paH-
HBOMY TI€PiOJIi )KUATTSL.

Paninie yrciaeHHI MiKpOOIOMHI JOCITIIKEHHs [TOBi0-
MJISUTH, 1110 BariHaJbHA MiKpo0OioTa, 30KpemMa Ipe/cTaB-
HuKHU Lactobacillus, € BaXIIMBAM JKEPETIOM KOJIOHI3aTOpiB
KUIIKIBHUKA y JITEH, HApO/KEHUX BariHaJIbHUM HIISIXOM
[19]. Onnak y 1ipoMy TOCTiIKEHHI, IO BKIIOYA€E OiTBITY
BUOIPKY 3pa3KiB 1 BUIILy TAKCOHOMIUHY PO3/LIBHICTD, 3a-
Oe3rmeueHy METareHOMHUM CEKBEHYBAaHHSM (Ha BiIMiHY
Bix 16S pPHK cexBenyBaHHs), i1eHTH()IKOBAHO JTUIIE TPH
BariHaJbHI BUJH, 1 KOJCH 3 HUX HE JCMOHCTPYE TEPCHC-
TEHTHOCTI IiCJII HEOHATAIBHOTO Trepioxny [19].

Tpu Bunum 6akrepiit — Bifidobacterium longum,
B. bifidum Tta B. pseudocatenulatum (yci Hanexartb 10
tuny Actinobacteria) — Oynu inentu¢ikoBaHi K Ti, 110
TepearoThCsl Bil Marepi 10 HEMOBIISITH Yepe3 IpyaHe
MOJIOKO. IX Gy10 BUSBJICHO 3a JIOMOMOTOK CEJEKTMBHOTO
KyJbTUBYBaHHS 3pa3KiB (eKaniil MaTepi Ta HEMOBIISTH,
a TaKOXX TPyAHOTO MOJIOKA, 3 MOAAIBIINM MOPIBHIHHIM
nocuinoBHocrei rena pPHK. 1li cami Buan Takox BU-
SBISUTHCS Y eKalliix MarepiB, OO0 BKa3ye Ha IXHE TO-
XOJIIKCHHS 3 KUIICYHHUKA. 3arajoM, y rpyJHOMY MOJIOII
Oynu KyneTUBOBaHI pi3Hi BunM Bifidobacterium, 30kpema
B. breve, B. longum, B. adolescentis i B. bifidum [20]. Ox-
HaK IeBHI MPAKTHKH, 10 BiAPI3HAIOTHCS Bl €BONIOIIHHO
c(hOpPMOBAHOTO MPOLECY I'PYAHOTO BUTOJOBYBaHHS, TaKi
K 31IPKyBaHHSI MOJIOKA Ta PaHHE BiJUTy4eHHS BiJ Ipy-
Jieil, MOXKYTh 3MEHIIIyBaTh pPiBeHb Iepenadi MikpoOioTu
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MIOPIBHHO 3 OE3MOCepeaHIM royBaHHIM rpynsmu [20].
BoznHouac, BapTo 3a3HaYMTH, 10 TaKi BTPyYaHHS 4acTo €
HEOOXITHUMHU, a TXHii TOBrOCTPOKOBHI BIUIMB HAa MIKpO-
010Ty BCe IIe 3aTNIMIAETHCS HEBUBYCHUM.

MexaHi3MU TOTpaIITHHs OaKTepiit 10 IPYIHOTO MO-
JIOKa Jocl ocTaTouHO He 3’sicoBaHi. OxHa 3 rimores Iie-
penbayae HasIBHICTh EHTEPOMaMapHOTO IIJIAXY, 3a SKOTO
IMyHHI KJIITHHH TPaHCIIOPTYIOTh OaKTepii 3 KMIIKIBHHKA JI0
MOJIOYHHX 3aJ103 (0COOIMBO Y BUMAIKy KUIIKOBHX MiKpO-
OpraHi3MiB). [HIITMM MOXITUBHM JDKEPEIIOM € KOHTaMiHAITisI
MOJIOKa OaKTepisMH i3 pOTOBOT IIOPOYKHUHK HEMOBJISTH, 30-
Kpema TakKuMU BuaaMu, sk Veillonella dispar [20]. OnHak,
OCKINBKHU Nesiki Bumu Bifidobacterium, sx-ot B. infantis
i B. breve, pinko 3yCTpidaloThCS B KHIIKOBIH MiKp0oOi0OTi
JIOPOCIIUX, 3aJIMIIAI0THCS BIAKPUTUMH MTUTAHHS MI0J0 1X-
HIiX IPIPOITHUX pe3epByapiB B OPraHi3Mi JIFOIUHHA, a TAKOK
HaIpsMKy Inepenadi MikpoopraHiamiB — 4H BiJl MaTepi 10
JMTHHY, Y4 HABIIaKK (HAIPHKJIIaJ, 3BOPOTHA Iepenava Bij
HEMOBJISITH 70 MaTepi).

Ha BigmiHy BiJ MiKpoOiOTH WIKipH, BariHU Ta CIIUHKH
SI3UKA, MaiKe BCi BUIM, IO TIOXOAATH i3 MAaTEPHHCHKOTO
KHIIKiBHUKA, JIEMOHCTPYIOTh MEPCUCTEHTHICTH (20 3 21
BHIIB). BUTBITICTE 13 HUX HAJICKATh JI0 THIIB Bacteroidetes
(n=14) ta Actinobacteria (n = 4). lle# ¢axT CBiIuUTHL PO
Te, o OakTepii, OTpUMaHi 3 KUIIKIBHUKA MaTepi, € BU-
COKOCIEI[iaJIi30BaHUMH 0 TIepeiadi HOBOHAPOIHKEHOMY
mijg yac abo HEBIOB3i MiCIs MOJIOTIB, IMOBIPHO, Yepe3
(hexanpHO-OpaNTbHUH MeXaHi3M nepenadi. OCKITBKH Ke-
pEeIoM LIMX MIKPOOpPTraHi3MiB € MaTepUHCHKUI KHUIIIKOBUI
MiKp0oOioM, BOHH, IMOBIpPHO, KpaIlle aJJallTOBaHi 0 KOJIO-
Hi3allii KWIIKIBHUKA HEMOBJISITH, TOPIBHSHO 3 GaKTepisiMu,
10 NOXOAATH 3 IHIIMX aHATOMIYHHUX 30H. TakuM 4MHOM,
KHIIKIBHUK € OCHOBHIM MaTE€PUHCHKUM PE3ePByapoM Mi-
KpoOioTH, sikuii 3a0e3meuye HaOUIBIINI BHECOK Y (op-
MYBaHH: HEOHATaJIbHOI KUIIKOBOT MiKPOOIOTH, IPHIOMY
i MIKpOOPraHi3MH MalOTh BUCOKY 3aTHICTh JI0 JOBIO-
TpHBaJOi KonoHi3arii [13].

MikpoOHa KoIIOHi3aMist paHHBOTO BiKy (opMye iMyH-
HUH pO3BUTOK. MarepuHchKka Iepeaadya MiKpoopraHi3mis
Ta (GOpMyBaHHS KHITKOBOI MiKpOOiOTH HEMOBIATH € pe-
3yJIBTATOM KOCBOJIIOIT Y JIIOAEH MPOTATOM THUCSY MOKO-
JiHb, I¢ BariHaJbHi IOJOTH Ta IPYIHE BUTOJOBYBaHHSI
BHCTYIAIOTh KIIOYOBUMH MEXaHi3MaMH I[bOTO MPOIIECY.
BiamoBinHO, Taki HOPIBHSHO HOBI MEIUYHI BTpY4YaHHS,
sk kecapiB po3tuH (KP) ta anTHOIOTHKOTEpAITis, X09a 1 €
HEOOXIJIHUMH Ta YacTO )KUTTEBO BAXKIMBUMHU, BOJHOUAC
CTaHOBJIATH CyTTEBI OPYIICHHS SBOMIOLIIHHO HATaroKe-
HUX MEXaHi3MiB KOJIOHI3aIlii Mikpo0ioToro [S].

KecapiB po3TiH Ta 3acToCcyBaHHS aHTHOIOTHKIB TIepe-
PHUBAIOTH JIAHITIOTH BEPTHUKAIBHOI TIepeaadi Mikpoopra-
HI3MIB BiJ Marepi 10 TUTHHU, YHEMOXKIUBIIIOIOUH HaJI-
XODKEHHSI OCHOBHUX KHIIKOBHUX KOJIOHI3aTOPIB Biapasy
micist Hapo/pKkeHHs. HaToMicTh kecapiB pO3THH acollito-
€ThCS 3 KOJIOHI3ALI€I0 YMOBHO-IIATOTCHHUMH MiKpOOpra-
Hi3MaMu, 30KpeMa MpeACcTaBHUKaMK pofiB Enterococcus
ta Klebsiella (tun Proteobacteria), IxepenoM sIKUX Haii-
YacTille € JiKapHIHE CepeOBHUIIE, a He OpraHi3M Matepi
[5]. AHTHOIOTHKH, Y CBOIO YEPTY, 3HHXKYIOTh PI3HOMAHITTS
MiKpo0ioTH, TOPYLIYIOTh MPOLIECH MaTePUHCHKOI mepe-
Jladi, a TaKoXK 3aTPUMYIOTh JI03piBaHHs MiKpOOIOTH Mpo-
TSITOM TIEPILIOTO POKY KUTTS. Lle nposiBiseThCs MEHIIO0
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YaCTKOIO BIKOBO-THITOBHX OaKTepiaIbHUX BUJIIB Y HEMOB-
JISIT, IKI OTPUMYBAJIA AaHTHO10THKHY, Y IOPIBHIHHI 3 THMH,
XTO 1X He oTpuMyBaB [5,21]. BinkIue Toro, i kecapiB po3-
THH, 1 aHTHO10THKOTEPAITisl B paHHHOMY TIEPiOJi KUATTS
NOB’sI3aHi 3 MiJBULICHUM PH3MKOM PO3BUTKY OpOHXIialb-
Hoi actmu [21].

Takum unHOM, X04a OakTepiabHUI CKIIa MiKpOOiOTH
MTOCTYIIOBO HAOJMKAETHCS IO CIIUIBHOTO «JI0POCIOTO»
PO MPOTATOM KiTBKOX MICSIIIB HIiCISI HAPOIHKEHHS
HE3aJIC)KHO BiJl CIIOCOOY MOJIOTIB, BIAXUICHHS Bijl €BO-
TOMIHHO c(OPMOBAHOI TPAEKTOPIi KOJNIOHI3aMIl B mepii
MICSIII JKUTTS YaCTO aCOIIFOOTHCS 3 TOPYIIECHHM CTAHOB-
JICHHSIM IMYHHOT CHCTEMH Ta 3HI)KCHOIO PE3UCTEHTHICTIO
IO TIaTOTEHIB.

®opmyBaHHS KUIIKOBOT MiKpOoOiOTH Ta pO3BUTOK IMYH-
HOi CHCTEMH € TiCHO B3a€MOIIOB’SI3aHUMH TIPOIECaMHU
y paHHBOMY TI€pioi KUTTs. Hanpukiiaz, KonoHi3allis1 Ku-
MICYHUKA MiKpPOOPTaHi3MaMH aCOLIFOETHCA 3 JO3PIBAaHHIM
npupoanux KinepiB (NK-kiTHH) 1 ASHAPUTHUX KIITHH
MIPOTSTOM IEPLIMX TPHOX MICALIB IiCIIsI HApO/KeHHS [22].
KirtouoBe 3Ha4eHHS Ma€ HE JTUIIEC HAIBHICTh MiKPOOHIX
CTUMYIIIB, a i yac IXHbOT B3a€MOIii 3 IMyHHOIO CHCTEMOIO.
Tax, excriepiMeHTalbHI AaHi Ha MUIIIAX TT0Ka3aJiy, 110 BBe-
JICHHsI MIKDOOHHX aHTHI€HIB Y BU3HAYEHUHI paHHIN nepion
KHUTTA IHAYKY€ IMyHHY TOJIEPAHTHICTB, TOI SIK X TIOTaHHS
1032 MEXaMH [IbOTO MEPioAy NPU3BOAMUTE A0 BTPATH TO-
JIEPaHTHOCTI Ta 3aIyCKy NpOo3amajibHOi IMyHHOT BIJIIIOBII.
Xoua TOYHI 9acOBI MEXi ITi€1 KPUTHIHOI «IMyHHOI BIKOHHOT
(hasu» y TIOIUHM 11Ie He BU3HAUCHI, JOCTYITHI TaHI BKa3y-
FOTh Ha 1i iICHYBaHHS: caMe B IIei Iepiox BiqOyBarOThCS
BUpILIANbHI B3a€MOJIi Mik MiKpoOiOTOIO Ta IMyHHOIO
CHCTEMOIO, L0 CIPHSIOTH HOPMaJIbHOMY IMyHHOMY ITpO-
rpamyBaHHIO [22]. MaTepHHCEKa Iepeaada MiKpoOopraHiz-
MiB, TAKAM YHHOM, BIJIIrPa€ KPUTUYIHY POJIb Y KOJIOHI3a-
[ii KAIIKiBHAKA IMyHOMOAYIIOIOUNMH OaKTepisiMHu, cepen
SIKHX, 3T1JHO 3 IPOBEICHUM aHAJI130M, IEPEBAKAIOTH BUIN
ponis Bifidobacterium ta Bacteroides.

Komnownizamnis Bifidobacterium infantis y HeMOBIAT
CHpHSE MATPUMII IMyHHOTO rOMEOCTa3y, 3SMEHIITYIOUH
KiTBKiCTh mpo3anmadbHuX Th2-KIITHH 1 CTUMYNIOI0YN
PO3LIMPEHHS MOMYJIALIT MPOTU3ANATbHUX PETYISTOPHUX
T-xmitus (Treg) [23]. Kpim Toro, Bunu Bifidobacterium
(30xpema B. infantis) y TpyAHOMY BUTOJOBYBaHHI IpO-
JOYKYIOTh apOMaTHYHI MOJIOYHI KHUCJIOTH, SIKI YHHSATD iMy-
HOMOIYJTIOIOUHMH €(eKT uepe3 aKTHBALII0 apHIIBYTIICBO/-
HeBoro penentopa (AhR) — TpaHckpunuiliHoro dakropa
JIOMUHM, 0 Oepe y4acTh y peryisiii iMyHHOI BiImoBii
[24]. ¥ moznensix 6e3MiKpoOHUX MUIIEH Oyio MOKa3aHo,
mo Bacteroides fragilis (ssxuii nepenaeThes Big Matepi)
CTIpHsI€ PO3BUTKY JIiM(OigHUX cTpyKTyp Ta CD4* T-kimitun
(T-xenmepiB) 3aBasiku npoaykuii nomicaxapuny A (PSA) —
CKJIaTHUKA KIITHHHOI 000OHKH OakTepii [24].

TakuM yMHOM, KOJIOHI3alis MikpoOaMu poxiB
Bifidobacterium ta Bacteroides Bimirpae KIIO40BY pOJb
y CTaHOBJICHHI HOPMaJILHOT IMyHHOI (QyHKIIIT B pAHHBOMY
JMUTHUHCTBI. Binbiie TOro, BBaxXaeThes, Mo i OakTepil
(a TakoX iHII MPEICTaBHUKHU MIKPOOIOTH) CHHTE3YIOTh
HIMPOKUI CHEKTP IMyHOMOJYJTIOBATHHUX METa0OJIITIB,
SIKI MOXKYTh BIUIMBAaTH Ha HEHPOPO3BHUTOK, AKTHBHICTh
TOJIOBHOTO MO3KY Ta peryJisiito 3ananeHss [23, 24]. Pos-
HIMPEHHSI KOJIEKIIH 1301b0BaHUX KYJIBTYDP MIKPOOPraHi3MiB
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3 IIOBHOT€HOMHHUM CEKBEHYBAaHHSIM Y ITO€IHAHHI 3 JOKJIa/I-
HUMH METa0O0JIOMHUMH 0a3aMM JaHUX, a TAKOX 3aCTOCY-
BaHHS EKCTIEPUMEHTAJILHUX MOZIENEH in vitro Ta Ha TBapu-
Hax, OyJie KITIOYOBHMM JIJIsl BUSIBIICHHSI TAKMX METa0OIITIB
1 po3yMiHHS iXHBOT poii y Oioorii monuHm [8].

[lepcriekTnBY MONATBIIUX TOCHTIKEHD. MOIYIIALis
KHIITKOBOT MIKpOOIOTH B pAHHBOMY BiIli JUIS BiTHOBJICHHS
BTpadeHnX a0o0 BiJICYTHIX MiKpOOPTaHi3MiB BIIKPHUBAE Te-
PpareBTHYHI MOXKIIMBOCTI IS KOPEKIIT «ITOPYIIEHOT TPa€eK-
TOpii» GopMyBaHHS MIKpOOIOTH Ha KOPHCTH 11 «EBOJIBBO-
BaHOI TPAEKTOPIi». 3 EKOIOTIYHOT TOUKH 30PY, MIiKpoOioTa
HEMOBIIAT € OB IMiJIATIINBOIO 10 BTPY4aHb, HIK y J0-
pocnux, 4epes i IpocTinry cTpyKTypy, MEHIINH piBEHb
MDKBHUIOBHUX B3aEMOIIH 1 HIDKYHHN CTYIiHB (PYHKITIOHAb-
HUX 3aJIC)KHOCTEH.

Kpim Toro, y paHHBOMY Billi B OpTaHi3Mi JIOAWHH
MIPUCYTHS 0OMEXeHa KiJbKICTh CIeIiai3oBaHuX MiKpo-
OpTraHi3MiB, 3IaTHUX JO CTiHKOI KOJIOHI3aIii Ta peami3aril
TeparneBTHYHOTO edekry. ToMy moTeHmiiHi cTparerii Jii-
KyBaHHsI 200 PO ITaKTHKH MOXKYTh BKIFOYAaTH BBEJCHHS
KOHCOPIIYyMiB CrIeU(IYHUX MITaMIB K )KHUBHX OakTepi-
aJBHUX TEPANEBTHKIB a00 TOMaBaHHS MPEOIOTHUKIB IS
CTUMYIIAILIT POCTY KOPHCHHX BHJIIB.

LimpoBAMY cTaHAMU TS TAKKX TTiTXOIIB MOXKYTh Oy TH:

e TOoCTpe ab0 XpOHIYHE HEMOINaHHS,

® HEKPOTHU3YIOUHI EHTEPOKOJIIT,

® [aToreH-acouiioBaHi iHQeKIil, a TakoX Mpodinax-
THKa aJepriYHUX 3aXBOPIOBaHb Ta ACTMU HUISIXOM BBeE-
JIeHHS! OaKTepil, AKi CIPHUAIOTH ONITUMAIBHOMY PO3BHUTKY
iMyHHOT cuctemu [25].

3 onrsty Ha pe3ynbTaTi aHali3y, OCHOBHIMH KaHWa-
TaMH A7l Tepartii € peAcTaBHUKN poaiB Bifidobacterium
Ta Bacteroides. BomqHouac, TpuBaicTh KpUTUYHOTO ITEPi-
Oty IMyHHOTO JJO3piBaHHS Y JIIOIMHU, SIK | TOYHUIA YaCOBUH
BILJIMB KOJIOHI3allil OKPEMHUX BH[iB, 3AJUIIAETHCS HENO-
CTaTHBO BUBUYCHOIO.

3HaYHUM OOMEXEHHSIM € Te, IO NTepeBakHa O1LTBIIICT
JOCTYITHHX JOCII)KCHb MTPOBE/ICH] Ha €BPONEHCHKUX
1 MBHIYHOAMEPUKAHCHKIX KOTOPTHUX BruOipkax. [ToxioHi
JIOCITIKeHHST HEOOXiJTHO MPOBOANTH CEpe MOy
Adpukn, Jlatuacekoi AMepuku Ta A3ii, ae Hapasi Opa-
Ky€ MacIITa0HOI XapaKTepUCTUKN MIKpOOiOTH y Pi3HHX
BiKOBHUX Tpynax [26]. Lle 103BoMUTE Kpale 3p0o3yMiTH K
yHIBEpCcabHi, TaK i MOMySAiHHO crienudivni maTepHu
BEPTHKAJILHOI Iepeaadi MiKpoOpraHi3MiB Ta iX BIUIUB Ha
pict i po3BuTOK AiTeld. He BUKIIOUEHO, 0 IMyHHA CHC-
TeMa JIIOAVHN e(EKTUBHIIIE PO3BUBAETHCSA Y B3a€EMOJIT
3 JIOKQJIHO a/IalTOBaHUMHM OakTepiaJbHUMH IITaMaMH,
HIX 13 IpeJICTaBHUKAaMK MIiKpOOioTH 3 IHIINX reorpadid-
HUX perioHiB. OKpiM TOTO, PO3NIMPEHHS MIKPOOIOMHHX

NMiTepatypa:

JIOCITIKEHb Y TAKUX PEriOHax CIPHATHME PO3pOOILIi OLTbII
e(eKTHBHUX TEPANEBTUYHNX BTPY4aHb, HAIIPHUKJIIA, JIO-
KaJbHI OaKkTepiaibHi MITaMH MOXYTh MaTH Kpairy edek-
THUBHICTb 3aBJISIKH aJIalTallii 10 MiCIIEBOTO XapUyBaHHS Ta
cepenosua [27].

[Toza mMexxamu GakTepiil icHye moTpe0a BUBUYCHHS
rpu6iB i ¢ari. [Tomanpmri qOCTiHKEHHS TaKOX TTOBUHHI
BKJIIOYATH OIIHKY POJIi BEPTHKAJIBHOI Iepenadi Tpuodis
i 6axrepiodaris. Binomo, mo Candida albicans moxe mie-
penaBarHcs BiJ MaTepi 10 HEJOHOIICHHX JITeH, a TaKoX
mo aeski 6akrepiodaru, acouiiioBani 3 Bifidobacterium,
TIepeatoTHCs Pa3oM 31 CBOIMHU OaKTepiaJIbHUMHM TOCIIONa-
psimu [27]. IMoOBipHO, TakuX NpHKJIa B Habararo Oiibmie,
1 BOHM MOXKYTb CYTT€BO BIUIMBATH Ha ()OPMYBAHHS MiKpO-
610TH KMIIKiBHUKA HOBOHAPOJDKEHHX.

OT1xe, y IbOMY ODIIsIIl OysI0 MiJKPECICHO IHUPOKY
JaHKy KUIIKOBUX OakTepiil 3 BEpPTHKAIBHOIO Meperaucio
BiJl MaTepi 10 HEMOBIIATH, 0araro 3 SKUX 3aJTHUIIAIOTHCS
B OpraHi3Mi JIIOIUHH MPOTATOM yChOro XUTTS. Taka edek-
THBHA Nepeaada MiKpoOioTH € pe3ynbTaToM TPHUBAIOI
KOCBOJIOIIIT Mi>K MIKpOOpPTaHi3MaMH Ta iX JIFOICHKAM Xa-
3s1{HOM, 110 3a0e3Ieuye CBOEPITHUN «MIKpOOioNOTiHHNI
CTapTOBHUi1 HaOIp» 111 HOBOHApOKEeHOTo. Po3yMiHHS Me-
XaHI3MiB MaTepHHCHKOI repeadi Ta i posii y CTaHOBJICHHI
IMyHHO{ cHCTEMHM Ta MiKpOOHOTO CKJIa/ly KMIIIKIBHUKA BiJ-
KPHBa€ HOBI MOJKIIMBOCTI JUISl PO3POOKH ITIJIECTIPSIMOBAHIX
BTPYYaHb 3 METOIO HiITPUMKH 200 BiZTHOBJICHHS 3710pOBOT
MIKpOOIOTH B KPUTHYHI NEPiOAN PAaHHBOTO PO3BUTKY.

Oxepeno diHaHcyBaHHA. CrarTs ony06iikoBaHa
3a ¢inancosoi miarpumku TOB «Canno3 Ykpainay. Ha-
BEJICHE y CTATTi KJIIHIYHE JOCIHIIKCHHS MPOBOAIIOCH
He3anexxHo Bit TOB «Canno3 Yipainay.
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Hansen, [amist.
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AHANITUYHI OrnaAgu

MATERNAL MICROBIOTA TRANSMISSION AND ITS ROLE IN THE FORMATION OF THE INFANT IMMUNE
SYSTEM (LITERATURE REVIEW)

T. Znamenska, O. Vorobiova

SI «Ukrainian Center for Motherhood and Childhood of NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

The acquisition of the human microbiota begins at birth and is closely intertwined with the early development and functional
programming of the immune system. Growing evidence demonstrates that initial microbial colonization is essential for establishing
immune tolerance, promoting the maturation of epithelial and mucosal barriers, and coordinating host defense mechanisms during infancy.
Large-scale metagenomic studies have revealed maternal transmission of specific microbial taxa, particularly strains of Bifidobacterium
and Bacteroides, which can persist in the infant gut for extended periods. These early colonizers play a crucial role in the degradation of
human milk oligosaccharides, the biosynthesis of short-chain fatty acids (SCFAs), and the modulation of immune signaling pathways.
Disruption of maternal microbial transmission — most often associated with cesarean delivery or perinatal antibiotic exposure — has been
linked to reduced microbial diversity, delayed colonization by beneficial commensals, increased abundance of opportunistic pathogens,
and a higher risk of immune-mediated disorders, including allergic and autoimmune diseases.

This review highlights the principal bacterial species transmitted from mother to infant, the main routes of transmission (skin contact
and breastfeeding), and their potential contributions to early immune development. Vertical transmission of maternal microbiota provides
a foundational microbial inoculum that supports immunological education, metabolic homeostasis, and protection against pathogens.
In light of current obstetric practices, including the rising prevalence of cesarean delivery and routine use of antibiotics, preserving and
promoting maternal-infant microbial transfer should be regarded as a critical target for interventions in neonatal and preventive healthcare.

Keywords: Microbiota Transmission; Microbiota; Neonates; Immune System.
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POJIb IMYHOT'ICTOXIMIYHUX MAPKEPIB
V JIATHOCTUII JUCIIJIA3I IIUUKN
MATKU (OI'JIA [ JITEPATYPN)

IO. Onighepyx, A. bepoeys

BykoBUHCBHKHH JIep)KaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHiBui, Ykpaina)

Pezrome.

Hucnnazis wutiku mamxu (JILIM) € nepedpakosum cmanom, w0 Xapakmepuzycmuvcsa namonro2iYHuMy 3MiHaMu
6 enimenianpbHux Kuimunax. bes ceoeuacnoi diacnocmuxu ma aikyeants JJILLIM mooice npoepecysamu 00 iH8A3UBHO20 PAKY
wutiku mamxu (PLLIM) [1]. Maiisce 6ci unadxku paky wuliku Mamxu nos 's3aui i3 iHQIKY8aHHAM 8ipycoM NANIIOMU THOOUHU
(BI1JI), sixuii nepedaemocsi cmamesum wisixom. 3a oanumu BOO3, pax wuiiku mamxu wopiuno 3abupae nonao 300 mucsu
AHCUMMIB, NPUHOMY OLTbUICMb 3 HUX NPUNAOAE HA KPAIHU 3 HU3LKUM Ma cepedHim pienem 00xo0y (Inois, Hicepis, banenaoeuw
mowo) [2]. BIIJI euaensicmovcs y 99% eunaokie paxy wuiiku mamxu, 3okpema niomunu BIIJI 16 ma 18, axi, ax ésadicaiomy,
suxnuxarome 70% sunaoxie paxy wuiiku mamku [3,4]. Inmepsan y 10-20 pokie misic 6UHUKHEHHAM NePeOpaKOBUX CIAHIE WUIKU
Mmamku (yepsikanvua inmpaenimenianvia Heonnazis, CIN) ma po3eumkom iH8A3UBHO20 PAKY WUNKU MAMKU HAOAE BEIUK
MONCIUBOCMIE 011 CKPUHIHZY, 0iA2HOCMUKU Ma JIKYBAHHS Nepedpakosux 3axeoprosans. 3a danumu BOO3, y 2022 poyi y ceimi
oyn0 3apeecmposano 6au3bko 20 MinbloHI8 HOBUX UNAOKIE paky ma matioice 10 Minblionie cmepmell 8i0 YbO20 3AXEOPIOBANHSL.
IIpoenosyemoucs, ujo 00 2050 poky Kinvkicms HOBUX 8UNAOKIE PAKY WOPIUHO 00cseHe 35 Minblionis, wo Ha 77% Oinbuie nopieHAHO
32022 poxom [5]. B ymosax 6oennozo yacy 8 Ykpaini 8io3nauaemscs nio8uuyeHHs pieHs 3axX60PI08AHOCHIE HA PAK WULKU MAMKU.
Tocmitinuti cmpec, nopyuleHHs CHY ma WKIOAUGi pevyosuH y NOGIMpi 6HACIIOOK 8UOYXI68 0OCIAONI0I0OMYb IMYHHY cucmemy md
CMBOPIOIONb CAPUAMIUGE YMOBU OISt PO3GUMKY PAKY WUk Mamiku [6].

BOO3 nazonowye na sasxcnueocmi cyvacnux 0iaeHOCMUYHUX MemoOi8, 8KAOYANYU IMYHOICMOXIMII0, Y 2100aNbHY
cmpamezito 6opomvbu 3 pakom wiuiiku mamku. Lumonoeiunuii memoo (I1AI1-mecm) ma 2icmonozis He 3a624c0u 0036015110Mb
damu yimKy 6i0nogiob w000 cmynemst OUCn1azii Wulku Mmamku aoo ii npoepecysanns. [liaznocmuxa 6HympiiHb0enimeniaibHux
HeOoNn1azitl 3HAYHOK MIPOIO 3ALEHCUMb 810 YO EKMUBHUX (hakmopis (Keanighikayis nikaps, sKicmbv 3pasKa, mexHiuHi 0coonueocni
00pOOKU Mamepiany mowo), o Modxce npu3secmu 00 NOMUIKOSUX iHmepnpemayii yumono2ivnux i cicmonoziynux oanux [3, 7].

Ponv imynocicmoximii' y diacnocmuyi ma oyinyi pusuxie npocpecy8anis OUCNIA3Ll WULKU MAMKU MAE SHAYHUL KITHIYHUL,
Haykosull i coyianvrull inmepec. Bukopucmanhs ybo2o memooy niosuufye mouHicmes 0iaeHOCMUKU, O0NOMA2ae NEPCOHANIZY8amu
JKYBAHHS MA 3MEHULYE CMEPMHICMb 810 PAKY wiuiiku mamxu. IMyHozcicmoximiune 0ocnioxcenns Kuimunnozo oinka pl6INK4a
(ineidoimop yuxninzanedxicnoi Kinazu 4a) 0036014€ GUAGUMU BOCHULWYA NYXTUHHO20 HPOYECY, MECI 1l020 PO3NOBCIOOICEHH MA
8CTNAHOBUMU 38 SI30K MIJIC 1l020 eKCNpeciclo ma supaxicenicmio namono2ivHux 3min enimeniio. Inwum maxum mapkepom €
adepHuil 6inok Ki-67, akuti ekcnpecyemspcs ni0 4ac akmusHUxX (hasz KiimuHHO20 YUKLY, 6KA3YI0HU HA KAIMUHKY nponigepayiio
[8]. Taxum uurom, iMyHOSICMOXIMIis € He8I0 EMHOIO YACMUHOK CYUACHO20 NiOX00y 00 diacHocmuKku ma 6opomvoU 3 Yi€
namonoeicro. Y ybomy 02110i po3enaHymo ma 6Uc8imieHo 0esKi 3 000pe 8UgHeHUX 6ioMapKepie 3 NepCneKmueHUM OlaeHOCTNUYHUM
NOMeHYianrom wooo nepeopaKosux 3axX60pr06aHb WULIKU MAMKU.

Mema docniorncennsn. Ha ocrogi cyuachux oxcepen meouuHol inghopmayii eusHayumu pois iMyHOLICIMOXIMIYHO20 OOCHIONHCEHHS.
y diacHocmuyi OUCHAA3IT WUUKU MAMKU, A MAKONC POSKPUMU 3HAYEHHA IMYHO2IcmoXimiunux mapkepis (pl16, Ki-67) ons
oughepenyiiinoi diacHocmuKu cmynemss OUCNA3il ma oYiHKU PU3UKI6 310aKICHOI mpaHchopmayii enimenito WKy Mamxu.

Bucnosku. Imynocicmoximiune 00CHONCEHHS 810IepAE KAOYO8Y POb Y Ola2HOCTUYL Ma NPOSHO3YE8AHHI NAMOLO2It WULIKU
MAmyu, 003808104 U BUSHAYUMU CIYNIHb OUCNIIA3iT ma pusukuy ii npoepecysanis 00 ineazueHo2o paxy. Mapxepu p16 ma Ki-67
3a6e3neyyoms 8UCOKY UYMIUBICIb Ma CReYUDIUHICMb Y GUAGTEHHI KAIMUHHUX NOPYULeHb, NO8 SI3AHUX I3 Nepcucmenyicro ma
inmezpayiero 8ipycy naniiomu 1r0OUHU.

Knwuoesi cnoea: oucnnasia wuiixu mamxu, ipyc naniiomu nio0unu, iMyHo2icmoximiune 00CAiONCeH A, NYXAUHO-
cynpecopHi oinku; pl16INK4a, Ki-67.

BeTtyn

CydacHe ysiBICHHS IIPO PO3BUTOK PaKy IMINHKH MaTKH €
pe3yabTaroM 06araToeTarHoro NpoLecy MyXJIHMHHOI TpaHc-
¢dopmauii Ha i nepcuctyrodoi iHpekuii BII. ITndiky-
BaHHS IHMHWKKA MaTky BipycoMm mamisiomu Jironuau (BITIT)
€ 3aXBOPIOBAHHSM, IO NEPEIAETHCS CTATEBUM IUIIXOM,
i )akTOPOM PO3BUTKY LIEPBiIKaJIbHOI BHYTPIIIHBOCIIITEI-
anpHO1 Heorntasii [4,9]. Taki pakTopy pU3MKY, SIK KypiHHS,
ocnabnenuii imyniret abo BlJI-indexis, iMoBipHO, npu-
3BOAATH N0 iepcucteHtii BI1JI-ingexii Ta miaBueHoro
pusuky po3sutky CIN [3, 4].

Binpnricts BITJI-ingekniii € THMYacoBUMH 1 yCyBa-
I0ThCS 3aBJISIKM IMYHHUM peakiisiMm opranizmy. OnHax
YyacTHHA 30y/IHHUKIB HE JIKBIIY€ETHCS, 1 JISSIKi 3 HUX CIIPHU-
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YUHSIOTH TeHITaNbHI 00pOJaBKU a00/Ta II0CKOKIITHHHI
BHYTPIIIHBOCIITEIaNIbHI YPAXKCHHS, SKi 32 YMOBH BiACYT-
HOCTI HaJIEXXHO] 1iarHOCTHKH Ta JIIKYBaHHS, IIPOIPECYyIOTh
JIo iHBa3uBHOTO paky [9, 10].

BrpoBamkeHHS iIMyHOTiCTOXIMIYHUX METOMIB y Jia-
THOCTHKY € BaXXJINBUM KPOKOM JI0 TIOKpAIEHHS SIKOCTi
MenuuHO1 nomomoru. Imyroricroximis (II'X) Bimirpae
Ba)XJIMBY POJIb Y TIPOTHO31 PU3HKIB 100 IPOrPECyBaHHS
Juciasii IMUHKN MaTKU 3aBJSKU 3/IaTHOCTI BU3HAYATH
MOJIEKYJISIPHI MapKepH, SIKi MOXKyTh BKa3yBaTH Ha BUCOKHH
PH3HK PO3BUTKY paky. Llelf MeTosn 103BoJIs€ OIIHUTH eKC-
Mpeciro crenu(ivHuX OiNKiB, MO BiIOOPaXKAIOTh CTYIiHb
aTHIii KIITHH, BHACTIAOK BipycHOI iH(pekil (0co0mmBo
BIIJI BUCOKOTO OHKOT'€HHOTO PHU3HKY), IIOPYLIEHHS PETy-
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JSIii KINTHHHOTO IMKITY, TudepeHnianii Ta CXHIbHOCTI 10
35osiKicHO1 Tpanchopmartii [10].

EnigemioJoris.

Bipyc maminomu sonmau (BITT) € opHiero 3 Halmomm-
peHIMX iH(EKLil, 110 MepeJacThCs CTATEBUM IIUISIXOM.
BILT — iHdeKIis MoXKe BUSBISITHCS Y KIHOK OYIb-SKOTO
BIKY, SIKI BElyTh CTaTeBe XHTTsI, IPOTE Hal4JacTimIe jia-
THOCTYETHCS Y MOJNOIMX KiHOK 10 30 pokiB. ITik 3axBopro-
BaHOCTI NpHIagae Ha BikoBy rpymy 20-24 poku [3,4]. 3a
nanumu BOO3 Ha 2022 p. 3aXBOPIOBaHICTb Ha PaK IIMHKU
marku (PIIIM) nocimae 8-e miciie cepen ycix BHIIB paKy 3a
KIJIBKICTIO HOBHX BUIAAKIB (662 301 Bumaaok), a craaap-
TH30BAaHHH 32 BIKOM MTOKa3HUK 3aXBOPIOBAHOCTI CTAHOBHTh
14,1 ma 100000 xiHoK y cBiti [2]. Pak mmiiku MaTku 3a-
iiMae 9-Te micue cepe]] yCiX OHKOJIOTIYHHMX 3aXBOPIOBaHb
3a KimbKicTio cMepreit (348 874 Bumaaku cMepTi y CBiTi 32
piK), a cTaHJapTU30BaHHI 38 BIKOM ITOKa3HUK CMEPTHOCTI
craroButs 7,1 Ha 100 000 xixOK [2]. [Tpo HaiOiTbITy Yac-
toty BuHukHeHHs1 PIIIM nosigomusitors y Cxinniit, [Tis-
nenHii, LlentpansHiil Ta 3axinHiit Adpuui i Menanesii,
a Ipo HaMEHIITy 9acTOTy BHIAAKIB — B ABctpaurii, HoBiit
3enannii Ta 3axinHii Asii [4].

ETioJsoria Ta marorenes aucniaasii INMIKY MATKH.

Jucnnasist LIMHKK MaTKU — 11€ 3aXBOPIOBAHHS, IPH
SIKOMY TTOpyIIy€eThest OynoBa, Audepenmiamist Ta 103pi-
BaHHS KJIITHH 0araronapoBOro IIOCKOTO eiTeNiio 3 iX
BHPaXXEHOIO MpotihepaTHBHOIO aKTUBHICTIO. OCHOBHOIO
TUTOMOP(OIOTIYHOIO 03HAKOIO MATIIOMaBipyCHOI iH(peK-
1011, 110 JT03BOJISAE BiMAN(CPCHITIFOBATH PEAKTHBHI 3MiHH Bil
JMCIUIa3ii IIMHKY MaTKU 91 PaKy, € 3MiHH y S7Ipax, a came
KOMJIONIMTO3 KIIITUH, SIKHH XapaKTepHu3yeThCs 301blie-
HUMHU T1iEPXPOMHHUMH s,PaMHU, OTOYEHHMH YiTKOIO 30HOFO
CBITIIO1 IIUTOILIA3MH (TIepHHYKIIeapHa Bakyois) [3,9]. duc-
TUIACTHYHI 3MiHM MOXKYTh BUHUKATH SIK y OaraTomapoBomy
TUTOCKOMY EIITENi] MXBOBOI YACTHHYU IIUHKH MaTKH, TaK
1 Ha MUISHKAaX IJI0CKOKIIITHHHOT MeTaruiasii y mepexiaHiit
30Hi, @ TAKOX y KaHaJIl IMMHKA MaTKH.

Kanneporenes mmiku MaTky TOJIOBHUM YHHOM Xapak-
TEPU3YETHCS:

» IlixBumenoro excrpeciero renis E6 i E7 BIL Buco-
KOT'O PH3HKY, 5IKi, SIK BIZIOMO, 3B’SI3YIOThCSI Ta IHAKTUBYIOTh
Ty XJIMHO-CYIIpecopHi 0imku pS53 1 pRb;

» Inrerpauiero Bipycuoi JIHK B renom xassiina;

*  MonekynsspHUMH 3MiHaMH KITFOYOBUX PETYIATOPIB
KIIITHHHOTO LUKIY, SIKi MOKHA JOCTIIUTH IS IPOTHO3Y-
BaHHsI MOXKJIMBOI HEoT1a3ii 3a JOIMMOMOTOIO BiMOBITHUX
Mapkepis [8,11].

Binomo, 110 Bipyc NamijioMH JIFOAWHHU € TPOITHUM JI0
HE3PUINX KIITHH IUIOCKOTO CIMITeNi0 IepeXiqHol 30HU.
YpaskeHHs IOYMHAETHCS 3 0a3abHUX KIIITHH, SIKi KOHTaK-
TYIOTh 13 BIpyCOM 4epe3 MiKpOTpaBMH, 1 IIOCTYHOBO TO-
IIMPIOETHCS Ha BCIO TOBIIY TUTOCKOTO emiTenito. Luki pe-
TuTiKanii BipyCy HEpO3PHBHO OB’ SI3aHUM 3 eMiTeNiaJIbHOI0
mudepenmiariero (TodTo 103piBaHHIM KePATHHOLHUTIB Bif
HU3bKOAN(EPEHIIIHOBaHUX JI0 BUCOKOANU(EPEHIIIHOBAHMUX )
[3]. Bipionu BILJI, mo indikyroTs emitemniii, mpukpimio-
IOTBCS 10 0a3aiabHOI KIIITHHM 3a JOIIOMOI'OI0 TKaHWMHHO-
cnennivHUX NpoTeonTikaHiB remapuHcynbdary. [Ticus
in¢ixyBanns BipycHa JJHK morpamnse B xmituHy 9epes
€HJIOIIMTO3, CKUAAE OIIKOBY 0O0OJIOHKY Ta IHTETPYETHCS
y KITITHHHE 1p0. BHACTIIOK IIbOTO IIOYMHAETHCS EKCIIpe-

cist BipycHux 6inkiB E6 Ta E7, ki mOpynIytoTs peryssmito
KIIITHHHOTO IUKITY, COPUSIOYN aHOMaJIFHOMY MOy KJTi-
THH Ta iXHii Tpanchopmaii [11].

VY 3apakeHUX KIITHHAX BipyCHHI T€HOM MOXE iCHY-
Baryu y 2-x (hopmax: emicoMalbHill Ta IHerpOBaHii:

» Ilpu enicomanpHiit popmi Bipycna JIHK icHye mo3a
TEHOMOM KIIITHHH-TOCTIOAAPS, SIK OKpeMa MOJIEKYJIa Y BU-
i kimbiieBoi JIHK. Bona xapakrepHa aiis paHHIX cTa-
niit imdexii (CIN 1), konu Bipyc 11e He TOPYIIUB TEHOM
kiiTuHU. EnicomanbHa opma moTpibHa 1is pernrikanii
Bipycy Ta 30ipKH BipiOHiB.

» InrerpoBana ¢opma: y upomy crasi Bipycua JJTHK
BOYIIOBYETECSI Y TEHOM KJIITHHH-TOCTIONapst. [HTerparis re-
HETHYHOTO MaTepiairy BipyCy B KIITHHY €HITENII0 KN
MAaTKH CYIPOBOKYETHCS CHHTE30M OHKOOUIKIB E6 Ta E7,
AKi TIPUTHIYYIOTH (PYHKITiFO OUIKIB-CYTIpecOopiB IyXJImH pS53
i Rb. Lle cripusie mopymeHHIO KIITHHHOTO LUKITY, IO ITi/-
BHIIIY€ PU3UK 3JTOSKICHOI TpaHChopmartii krituH [7,12].

CrenudiyHi reHeTUYHI POAYKTH BUPOOISIOTHCS Ha
PI3HHX eTarnax pO3BUTKY IUIOCKHX KEPaTHHOLMTIB. Y I0-
BEPXHEBUX IIapax eIiTelNito akTuBYIoThes renu L1, L2 (siki
KOIYIOTh OLTKH BipycHOTO Karicuy) Ta E4 (1o cripusie pyi-
HYBaHHIO INTOCKEJIETA KITITHHY Ta BUBUIEHEHHIO BIpyCHHUX
YaCTHHOK). Y Mporeci qeckBaMarlii iH()iKOBaHUX KITITHH
BiZIOYBa€THCS BUBUILHEHHSI JO3PLINX BIpYCHUX YaCTHHOK,
110 3a0e3nedye mofabine momupeHas ingexmii [7,11].

B ocranniii knacugikanii BOO3 3actocoByeTbes Oi-
HapHa CHCTEMa, IO PO3MEKOBYE IUTIOCKOKIITHHHI BHY-
TpilHbOeniTenianpHi ypaxeHss (SIL): HU3bKoro cTyneHs
(LSIL) Ta Bucokoro crynens (HSIL). [8]. ['icromoriuna
kiacudikanis CIN kinacudixye va CIN1, CIN2 i CIN3 Ha
OCHOBI cTymeHs ypaxeHHs emirtenito (Pucynok 1). CIN1
3a3BUYAl HE € IepeIpakoM 1 He oTpeldye mikyBaHHA. [1a-
mientkaM 3 CIN2 Ta CIN3 MoXHA IPOBOJUTH JIKYBaHHS
JIUIsS BUAAJICHHS aHOMAJIbHHUX KIIITHH, 100 3amo0irtu ix
NepeTBOPEHHIO Ha 1HBa3UBHUH pak MIMHKU Matky [1,8].

VY nanwmit yac piBeHb 3axBoproBaHocti Ha PIIIM 3un-
3WBCS 3aBISKU CKpUHIHTY. Bipycu 16 1 18 matoTs Bucokuit
OHKOTE€HHHUH MOTEHLIaJ, 1 IX BIUIMB MOXE CHPUYUHITH
MIPUXOBaHi 3MiHU B KIIITHHAX, SKi BA)KKO BUSBUTH Ha PaH-
HIX CTaJisIX JIUIIE 33 [IUTONOTIYHUM TOCIiKeHHIM. Kpim
Toro, TectyBaHHs Ha BITJI € OL1bII Uy TIIHBUM, HiX IIUTO-
sorist, it npornosyBanns CIN2/3, ane mermn criertudiv-
HuM [10,13]. TicTomorivHa giarHOCTHKA 010NTATIB IHAKA
MAaTKH1 PO3IVIIIAE€THCS SIK «30JI0THH CTaHIApT».

BBenenns aBopiBHeBOI Kiacudikaii na0CKOKIITHH-
HUX BHYTPIIIHBOCTITENaIbHUX ypakeHb (SIL) mokpa-
IIMJIO BiATBOPIOBAHICTH A1arHOCTUKKA HU3BKOTO Ta BHCO-
Koro crynens. OqHak MparHeHHs A0 OLTBIIOT TOYHOCTI
CTHMYIIOBAJIO AOCIIIKYBaTH IMyHOTICTOXIMI9HI MapKepH,
Taki sk pl6 1 Ki-67, mo q03BOJSIOTh OIIHUTH OCHOBHI
MeXaHi3MHU MaTOreHe3y Ta PU3HUKU MPOrpeCcyBaHHS Iepe-
JIPAKOBUX YPaKCHb IIMHKH MAaTKU. IMyHOTiCTOXIMIiUHE
obcrexxerHs (II'X) € BaXITUBAM JOITOBHEHHSIM 0 CTaH-
nmaptHux MetofiB miarHoctuku CIN, 30kpema IUToIoriu-
HOTO Ta TiCTOJIOTIYHOTO MOCHTiKeHb [9,14]. 3acTtocyBaHHS
MOJIEKYJIIPHO-010JIOTTYHIX METOZIIB TO3BOJISE MTiATBEPIUTH
y4acTb OHKoreHHnX reHotumnis BI1JI B mporiecax KiiTHHHOT
nporidepamii, iHimianii qucrurasii LM, omiHUTH pHU3HK
nporpecii 0 paKy LIMWKH MaTKU Ta 1HAMBIyai3yBaTH
JIIKyBaHHSI.
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PucyHok 1. LlutonaTuyHi 3amiHm, siki nounHaloTbcsl 3 6a3anbHUX KIiTUH | NOWKMPIOIOTLCA Ha BCIO
ToBLUY eniTenito BHacniaok iHdikysaHHa B [15].

IIpuHuunm imyHoricroxiMiyHOro aHamisy — mo ne
i sik mpautoe.

Imynoricroximis (IIX) — ue merox nadboparopHoro Jo-
CIIIJDKEHHSI, 1110 BUKOPHCTOBYETHCS 1715l BUSIBJICHHS CTICLIU-
(b1YHMX aHTUTEHIB y TKAHMHAX [IUISIXOM 3aCTOCYBaHHS aHTH-
T, MiYeHHX (TyopeclieHTHUMHU OapBHUKaMH, (hepMEeHTaMU
a0o iHImmMMu Mapkepamu. IMyHoricToximis Oyna po3poOieHa
Ha no4yaTky XX CTOJITTS 3aBJASKHU MpalsiM TaKUX BUCHUX,
sik Kapn I'pro6 1 I'enpi Kym0Oc, siki 3akiiany 0OCHOBY BHKO-
PHUCTaHHS aHTHUTLI JJIs1 BUSIBJICHHS CIICIIU(IYHUX MOJICKYIT
y TKaHWHAX. 3aBISIKK PO3BUTKY LLOI'O METO/Y MOKHA BH-
SIBUTU HE TUIbKU 1HQEKLIHHI areHTH, ae i pizHi 01Ky, sKi
BIJIIrparoTh BXKJIMBY POJIb y PO3BUTKY 3aXBOPIOBAHb, BKITIO-
YarouK pak. MeToj1 MoJsrae y 3MaTHOCTI Crieu(iYHIX aHTH-
TLJT 3B’13yBATHCSI 3 AHTUTEHAMH Y TKAHUHAX (32 ITPUHLIUIIOM
«aHTHTeH-aHTUTLIOY). Criepiry BiOyBa€eThCs 3’€AHAHHS
aHTUTLNA 3 MapkepoM (depmeHToM, 6apBHUKOM). [ToTiM
3IIHCHIOETHCS B3aEMOJisl MIYEHOTO aHTUTLIA 3 AaHTUTEHOM
y IOCIiKyBaHil TkaHuHI. [nenTudikauis mapkepa mnpo-
XOJIUTH 3a JIOTIOMOTOI0 CBITJIIOBOTO, (NIYOPECIIEHTHOTO 200
eJIEKTPOHHOTO Mikpockona [16]. II'X no3Bossie BUSABIATH
onkorenHi Oinku BILJL, Taxi sik E6 1 E7, sixi nopyurytoTs
GyHKIIO KIITHHHUX OiNKiB-cympecopiB (p53 i Rb), mio €
BKJIMBUM JIJIsl IPOTHO3Y PO3BUTKY AMCILIA3ii [7].

Mapkep p16.

p16 (INK4a) — nie Gitok-cynpecop myXJvH, SsKUi Biji-
rpae KJII0YOBY POJIb y PETrYIsLii KIIITHHHOTO LUKITY. BiH €
BKJIMBUM MapKEPOM Y JIIarHOCTHIII Ta IPOrHO3YBaHHI pi3-
HUX IaTOJIOT 1}, BKJIFOYAIOYH IEPBiKaJIbHY BHYTPIIIHbOETII-
tenianbHy Heorutasito (CIN) Ta pak wuiiku matku [8,13].

P16INK4a xomyerscs reHom CDKN2A, po3TaiioBaHuM
Ha 9-it xpomocomi. P16INK4a iHriGye upkniH-3aexHi Ki-
Haszu CDK4 i CDKO6, 3ynuHsA0uM KIIITHHHAN UKT Y (dasi
G1 uwisaxom OokyBaHHs nepexony B S-¢asy [13].

Bimomo, 110 KJIITHHHUEA UK — [1€ TOCIiI0BHICTh ITPO-
LIECIB, sIKi BKJIFOYAKOTh pictT, cunte3 JJHK Ta momain kiiTuH.
BiH cknanaerbes 3 iHTepdasy, e KIiTHHA TOTY€ETHCS J10
MOJITy Ta MiTO3Y, KOJIU BifOyBaeTbesi caM noaii. [nrep-
(haza BKIIIOYAE TPH ETAIIH:

*  Gl-¢a3a, kiriTuHa pocTe i 3a0e3MeUye 3arnac PeUOBUH;

*  S-da3a, iz yac sixoi BinOyBaeTbes perutikauis JJHK;

*  G2-(hasa, KoM KJIITHHA 3aBEPIIYE ITiTOTOBKY 0
oAy, nepesipstoun TouHicTh perutikanii JJHK Ta cun-
Te3yr4H HeoOXiaHi Ouku [§8].
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[Ticnst uporo KIIiTHHA MEPEXOAUTh J10 MiTo3y (M-hasm),
IO CKJIAJAETHCS 3 PO3/IJEHHS XPOMOCOM Ta IIUTOKi-
He3y — IOy LUTOIIa3MH. 3aBEPUIMBIIN UK, KJIITHHA
noBepTaeThbest 10 pazu G1 abo nepexomuTs y CTaito cro-
koto (GO), skmro monin He moTpideH. L{ukinin-3anexHa
KiHa3a — 11e (PePMEHT, L0 KOHTPOIIIOE KIIIOUOBI IEPEXOH
MK (pa3amMul KITITHHHOTO UK, 3a0€31eUy04YH PaBUIbHE
BUKOHAHHSI MPOLECiB, Takux sk perutikanis JJHK 1 noxin
kiitunu [7, 8].

KiTrHHMI LUK KOHTPOIOIOTH TaKi OlIKu:

* P53 - Bignosizae 3a BusiBIIeHHsI HoIkopkeHb JJHK
1 3amyckae MexaHi3MH penapatlii abo aromnTos, SKIIO 110-
IIKO/KSHHS HEMOJKJIMBO BiJIHOBUTH.

* Rb, Oinok peTHOOIACTOMHU — 3B SI3YETHCS 3 TPAH-
ckpunuidauM akropom E2F i Giokye ioro, TuM caMum
3ynuHsoun nepexii kiituau 3 G1y S dasy.

* pl6-inrioye CDK4 i CDK6, He no3Bossiroun iHaK-
TUBYBaTH 010K Rb 1 3amycTury kiniTuHHMN nuk [8,12].

Y HOpManbHHUX yMOBax piBeHb ekcrpecii pl6 y kii-
THHI 3aJIMIIAETHCS HU3bKUM. [IpoTe npu iH}piKyBaHHI
BILJT BinOyBaeThCst HU3Ka 3MiH, 30KpeMa I BIUIMBOM
BIpYCHOT'O F€HETUYHOTO Marepially aKTHBY€EThCSl IHTEH-
CUBHHIA cHHTE3 OHKOOUIKIB. OnuH 3 HUX E6, 3B’sA3yeThCs
3 OUTKOM-CYNIPECcOpoM pS3, 110 BiANOBITAIbHIIA 32 KOHTP-
0JIb KJIITHHHOTO ITUKITY, 1 BUKJIIMKAE HOTO JeTPaallifo, 1o
0JI0Ky€e MexaHi3M aronTo3y, HaBiThk skino JJHK morko-
JokeHa [8,12,17]. Tnmuii oHkoOin0K E7, 3B’ I3y€ThCs 3 BH-
1ie3rasiaiuM OinkoM Rb, «3BUIbHSI0OYMY TpaHCKPUIILIIHHUIA
(daxrtop E2F, 110 3amyckae HEKOHTPOIbOBaHY Hpodidepa-
it KaiTuH. [{e npu3BOAUTH 10 KOMIICHCATOPHOIO Iijl-
BUIIICHHS PiBHA P16, OCKUIBKY KIITHHA HAMATraeThCsl BiJl-
HOBUTH KOHTPOJIb HaJ| MOIUIOM. AJle uepe3 iHaKTHBAIIiI0
Rb Ta p53 ueit mexanism crae HeepekTuBHUM [9,12,17].
Takum unHOM, O1IOK pl6 KOHTPOJIOE KIIITHHHUI TOAI,
3ano0iraro4y HEKOHTPOJIbOBaHIH npodideparii.

OmnucaHi BHIIE NPOLIECH CTBOPIOIOTH iucOanaHc y pe-
TyJSIil KITITHHHOTO LIUKITY, 110 CIIPHSE Mpotidepanii Kii-
THH Ta PO3BUTKY IUCIUIa3ii. BUsBICHHS NigBUIIEHOTO
piBHsI p16 B TKaHWHI € BAXIJIUBUM JIarHOCTUYHUM 1HCTpY-
MEHTOM, SIKM{ MiATBEPIKYE aKTUBHY OHKOT€HHY [0 Bi-
pycy [9,14].

ImyHoricroximiune 3abapsienHs npoteiny pl6INK4a
MPOBOJIUTHCS 32 IONOMOTOI0 aHTUTLJI, CIIPSIMOBAHUX ITPOTH
uporo Oinka. Bigomo, 1o y kiitiHaX, iH(iKOBaHUX Bipy-
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com narristomu smoruaY (BITJT), excripecist p16 3HauHO i -
BUIILY€THCS, 0OCOOIMBO Y pa3i IUCILIA3ii BUCOKOTO CTYIEHS
(CIN 3), [8,13]. Mapxep pl6 mO3UTHBHO 3a0apBIIOETHCS
y 100% Bumanki CIN 2, CIN 3, enouepBikaibHOI ajie-
HOKapI[MHOMH in situ Ta iHBa3UBHOI €HIOIEPBIKaIbHOT
nrarosorii. Lle# crioci6 oOcTexxeHHs Mae BUCOKY crieruiy-
HICTb Ta Yy TAHBicTh. [l03UTHBHMI pe3yabTar iMyHOTicTO-
XIMIYHOTO JIOCII/DKEHHST XapaKTepU3y€eThCsl IHTEHCUBHUM
KOpPUYHEBUM 3a0apBiIeHHsM siiep KiiTvH. Le cBimunTs mpo
BHCOKY €KcIIpecito pl6, 10 € MapkepoM At BipyCHOIHTY-
KoBaHMX 3MiH [13]. HeraruBHwmii pe3ynsrar, XapakTepHui
JUISl HOPMaJIbHUX KIIITHH, 03HAYa€ BiJICYTHICTh 00 HU3b-
KW piBeHB IHOTO OiJIKa B KITITHHAX.

KoJyin Heo0XigHO BUKOPUCTOBYBATH Mapkep pl6:

* Mopdouoriuna gudepennianis giarnosy CIN
2 ta CIN 3 y BUImajKy, KoM € CKIIQIHOMI B AudepeHIiarii
Mk CIN 2, CIN 3 Ta iHImmmmMu cTaHamH, sIKi MOp(OIIOTiIHO

MOXYTb OyTH CXOKHMMH, HAITPUKIIAJI, METarniasis, arpodis,
peaxkTUBHI 3MiHH TOIIO.

* JIndepeHniiina AiarHOCTHKA MiXk ypaKeHHAMHA
HHM3bKOI'0 Ta BUCOKOI'0 CTyIIEeHsI AUcIIIa3ii: p16 Bukopuc-
TOBY€ETHCSI ISl BU3HAYCHHS, UM € 3MiHH, 1ToB’s13aHi 3 BITJI,
0COOJINBO KOJIM € CyMHIBH II0JI0 CTYIICHS ANCIIIA3ii.

* HeBusHa4eHi pe3yJbTaTH HUTOJIOTII: KO TO-
TepeHi MUTONOTI4HI pe3ynbraTi Oynu taki, sk HSIL,
ASCUS (BIlJI+), ASC-H, AGC, a nipu 6io1cii BUSIBICHO
JIe 3MiHH, ki BiamoBigarote CIN 1 a6o MeHIIOMY, TO
BHUKOpUCTaHHS p16 momoMarae yTOUHUTH iarHO3 1 BU3HA-
YUTH NOAANBINUH IJI1aH JTiKyBaHHS [3,13,14].

OcHOBHOIO METOIO iMyHoOTicTOXiMiT pl6 € nomomora
B nudepeHniamii MiX nepepakoBUMH Ta HOPMAJIbHUMHU
3MiHaMH, y Bepuikarii paKy MUHKA MaTKK Ta MiATBep-
JokeHHs HasBHOCTI BI1JI-acomiioBaHUX 3MiH Y KIIITHHAX
(Pucynok 2-4).

PucyHok 2. ImyHoricToxiMiuHe 3a6apBneHHA TKaHWHU WMWK MaTKU 3 BUKOPUCTaHHAM p16 ans
BUABNEHHA gucnnas3sii cepeaHboro ctyneHs (HSIL, CIN 2). Ha Hbomy BuaHO kopuyHeBe 3a6apBreHHsA
fAaep KNiTUH, B AKUX NigBULLEHa KOHUEHTpauisa gaHoro 6inka [12].

PucyHok 3. IMyHoricToxiMmiuHe 3aGapBreHHA TKaHWHU LWUMAKA MaTKM, WO AEMOHCTpYE aucnnasiio
Bucokoro ctyneHs (CIN 3) 3 no3autnBHum 3abapBrneHHsiM p16 (36inblweHHA 40x)[14].
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PucyHok 4. ImyHoricToxiMiuHe 3a6apBneHHs TKaHWHU, WO AEMOHCTPYE iHBa3MBHY afAeHOKapLUUHOMY
3 NO3UTUBHUM 3abapBneHHsAM p16 (36inbweHHA 40x)[14].

Mapkep Ki-67.

Ki-67 — ue sinepHmii O110K, SIKUH CITY>)KUTh MapKepoM
KIITHHHOI npomidepaii. Bin excripecyeTbes y KIITHHAX,
110 aKTUBHO JUTATHCS Ta € IHIUKATOPOM IXHBOTO IEPEXOTY
yepes (a3u KITHHHOTO IUKIY [8,14].

Ki-67 mpucyTHi#l y KIITHHAX i 9ac yCiX aKTUBHUX
¢a3 mominy (G1, S, G2, M), ane BiACyTHI# y cTaHi cro-
xoro (¢aza GO). Leit 6inok He Oepe Ge3nocepenHbOl yJacTi
Y perymsiil KIIITHHHOTO IUKJTY, ajie HOTO HasBHICTH CBif-
YUTH PO aKTHBHUH moxin kiituau [7,12]. binok Ki-67
CTIpUsi€ IPaBIIIBHIN OpraHi3amii i KOHACHC Al XpOMaTHHY
B MITOTHYHHX XpPOMOCOMaX, 3a0€e3MeUyI09H IXHIO CTPYK-
TypHY LiTicHICTh. Bucoxwmii inaexc Ki-67 (Benukuii Biaco-
TOK 3a0apBJICHUX KJIITHH) CBITYUTH MPO BHCOKUH piBEHB
mpomidepariii, XapakKTepHUH IS arpecuBHUX MyxJuH. Jlo-
OpOSAKiCHI YTBOPEHHS MAalOTh HIDKYHMU IIpoidepaTnBHUI
ingexc Ki-67 [12,13].

Psim mocimkeHp mokasas, IO ITiIBHUIEHA SKCIIPECis
Ki-67 xopemntoe 3 6irbin BucoknM cryneneM CIN mmitkn
MaTKH 1 € BHCOKOUYTIMBHM OioMapkepoM sl mudepeH-
miarmii CIN1 i CIN2/3, ane imyHOTricTOXiMiuHEe 3a0apB-
nenns Ki-67 BapiabenpHe 1 B 6araTh0x BUTIAAKAaX MEHII
cnenudivne, Hix pl6 [8,13]. Y moeqnanHi 3 iHmmAMu Map-
Kepamu, TakuMu sk pl6o, Ki-67 momomarae BU3HAYUTH
ctyninb Heoruasii (CIN 1, CIN 2, CIN 3). BumiptoBanHs
piBHs Ki-67 BUKOPHCTOBYETHCS ATl TPOTHO3YBAaHHS Bij-
TIOBi/Ii Ha Tepariro (HanpuKiIad, XIMIOTEparrio 91 pai-
oreparim) [8,12].

BupinsioTs HaCTYIHI KpUTEpii, SKi OMHUCYIOTH CHUC-
TEeMHHH MiAXiT 10 OMIHIOBAaHHA Pe3yJbTaTiB iMyHOTIiC-
toximivHoro (II'X) aHamizy 3 BUKOPHCTaHHAM MapKepiB
Ki-67 ta pl6 mist miarHOCTHKH Ta Tpajarii mepBikaabHOT
BHyTpimHoemiTemanpHoi Heorasii (CIN). OninroBanHs
0a3yeThCs Ha CTYNCHI 3a0apBleHHS KIITHH Y HAaHO1IbIT
IUCIIACTUYHUX TUITHKAX TKaHWHU (PucyHOK 5).

Kpurepii ouinku Ki-67 Big 0 1o 3 6ais:

0: BigcyTHe 30iIBbIIEHHS sepHOTO 3a0apBICHHS, 3a-
OapBITIOIOTHCS JTUIIE KIIITHHU 0a3aIbHOTO TIapy.

1: SImepHe 3a0apBICHHS MOMUPIOETHCS 10 HIDKHBOT
TPETHHH CIITEINII0.
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2: 3abapBiIeHHS MOIIMPIOETHCS 110 IBOX TPETHH CITITEINIIO.

3: 3a0apBiICHHS TOIIMPIOETHCS HA BCIO TOBIIMHY CITITEIIFO.

Kpurepii oninkn p16 Bix 0 1o 3 6auis:

0: HeraruBue abo misiMucte 3a0apBiIeHHS.

1: IudyzHe 3ab6apBicHAST 00MEKEHE HIKHBOIO Tpe-
THHOIO EIITENiIO.

2: Indy3He 3ab6apBiIeHHS TOITUPIOETHCS 10 ABOX Tpe-
THUH eMiTeNilo.

3: ludy3He 3a0apBICHHS OXOIUIIOE BCIO TOBIIHHY
emiTetito.

TakuM 9UHOM, IJIST KOXKHOTO O10TICIHHOTO 3pa3Ka Gpop-
My€eThes KyMmynsaTuBHHAN iHIeKe P16/Ki-67 3 BUKOpHCTaH-
HSIM HaBeZeHO1 oriHKH B 6anax [18]. IlimcymkoBa orinka
BHU3HAYAETHCS K cyMa OajiB 1 mapkepis pl6 i Ki-67
1 BUKOPHCTOBY€THCS IS IHTErPAIBHOT OLIHKH CTYTICHS T1a-
TOJIOTTYHUX 3MiH. L[5 cucTema oniHIOBaHHS 103BOJISE CTaH-
naprusysaru giarHocTuky CIN, 3a6e3nedyroun 00’ eKTHBHI
JaHi U1 BU3HAYCHHS CTyIHeHs Heorurasii [17,18].

V sxux Bunagkax HeoOxinHo Bu3Haudat Ki-67:

o Jlisi BU3HAYEHHS CTYIEHsI aKTHBHOI KIIITUHHOT IPO-
mideparii B TKaHWHAX.

e Po3mexxyBaHHS MiXk TOOPOSIKICHUMH, NIEPEAPaKo-
BHMH Ta 3JIOSKICHUMH ypaKeHHSIMH, 30KpeMa B Ui
matku (CIN 1, CIN 2, CIN 3).

® BHKOPHCTOBYETHCA K MapKep A MOHITOPUHTY
BI/INIOBIII yXJIMHU Ha Tepartiio (XiMioTeparrito, IPOMEHEBY
Tepartilo).

e VY noeaHaHHi 3 pl6 115 iHTErpasibHOT OLIHKH MaTO-
JIOTIYHUX 3MiH Y TKAaHWHAX IUHKA MaTku [8,17,18].

ImyHoricTOXiMiuHI Mapkepu pl6 Ta Ki-67 MaioTs Ko-
KeH CBO{ IMOKa3aHH:I 10 3aCTOCYBaHH, IEPEBaru Ta Helo-
niku. Huxue HaBeneHa Ta0nuIL, sKa MicyMOBY€E BioMy
iH(OpMaIito, IO CTOCYETHCS IUX OIJIKIB.

Mapxkep pl6 ineHTH(DIKYETBCS HE TUIBKU B JHCILIAC-
THYHHX KIIITHHAX, ajie i B HOPMaJbHUX 3aJ03UCTHX KIi-
THHAX €HJOLEPBIKATHHOTO KaHAIY 31 TIOCKOKIII THHHOIO
MeTarasziero. Y BUNaAKaxX eHIOIEPBIKO3Y, KOHANIOM Ta
HeoI1a31il IHTeHCHBHICTD eKCIIpecii OCTYIIOBO MOCHITIO-
€ThCS BiJ] c1a0bKoi 10 Mudy3HOI.
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PucyHok 5. 3a6apeneHHs Ki-67 i p16 nokasye NO3MTUBHMWIA pe3ynbTaT NepeBaXKHO B HUXHIX
TpeTuHax enitenito (ouiHka 1), WwWo HanyvacrTiwe 3ycTpivaeTbca npu CIN1. Mo3uTnBHUI pe3ynbraT
Yy HUXKHIX ABOX TPeTUHaxX eniteslito (odiHkam 2) Han4vacTiwe 3ycTpivaeTbesa npu CIN2. Mo3ntneHumn

pe3ynbraTt No BCill TOBWMHI eniTenito (ouiHka 3) HanyvacTiwe 3ycTpivyaeTbea npu CIN3+ [17]

Moxe gaBaTtun HecneuudivyHe 3abapBreHHs.

Tabnuusa 1
MopiBHANLHa Tabnuusa: p16 Ta Ki-67
MapameTp p16 Ki-67

Mpun3sHayeHHs Mapkep aktuHoi BIMJ1-iHgykoBaHoi Heonnagsii, sk | Mapkep kniTMHHOT Npornidepalii, Wo Bkasye
OndepeHuiloe peakTBHI Ta NepeapakoBi 3MiHN Ha aKTMBHICTb NOAINY KNiTUH.
B enitenii.

MexaHiam gii Binok p16 € iHri6iTopom UikniH-3anexHoi KiHa3n Bussnsie knituHu, siki nepebyBatoTb y hasax
i Bigirpae ponb y KOHTPONI KNITUHHOIO LINKITY. G1, S, G2, i miTo3y KniTUHHOro Unkny. bes

¢aaun crnokoto.

MNepeBarn Buicoka 4yTnmBICTb 40 YpaXKeHb, acouiioBaHunx 3 BINJ1. | Bkasye Ha akTuBHY nponidepadito KniTuH.
Yitke oudpysHe 3abapBneHHst Npy 3HAYHNX Moxxe BUKOpUCTOBYBaTUCA O119 OLHKN
NaTonoriYHnX 3aMiHax. CTyneHs gucnnasii.

Heponikn He 3aBxam 4yTnmBuUin 4O ypaXKeHH HU3bKOTO CTyneHst. | He BusiBnsie 38’a3ok 3 BlJ1-iHdekuieto.

Moxxe 6yTV aKTMBHUM i B HENATOMOM4YHMX CTaHaX.

Twn 3abapBneHHs
3abapBreHHs uMToNnasmMu i sgep.

KopnuHeBe abo yepBoHyBaTe AudysHe

AnepHe 3abapBreHHs, Lo NoWnpPETLCA
3arexHo Bif CTyNeHsi ypaxeHHs. YepBoHe
abo kopuyHeBe 3abapBreHHs aaep KNiTuH,
Lo nponicepytoThb.

piarHocTuui metannasii Ta CIN 1.

3acTocyBaHHs BukopucToByeTbCa Ans AndepeHuinHoi BrikopuctoByeTbCa ANs BUSHAYEHHS CTyMNeHs
giarHoctukm CIN 2/3 ta ctaHamu, gki MopdonoriyHo [ nponicdepadii TKaHMHW Ta YTOYHEHHS
MOXYTb BYTU CXOXKUMWN. CIN-giarHosy.

ObmexeHHs Moxe ByTn HeiHbopmaTBHUM Npu meTannasii abo | Moxe gaBat XMOGHO-NO3UTUBHI pesynsTaTi

iHLIMX HENYXMMHHUX CTaHaX, Npy AndepeHLinHin

npu peakTMBHUX npouecax abo 3ananeHHsix.

IMyHOTICTOXIMIYHI JOCIIHKEHHS MTOKA3aJIH, II0 PeaKIlis
3 anTUTiIaMu 110 Ki-67 BUABISIETHCA y BCIX BUMIKAX TilTepII-
JIACTHYHHUX 1 HEOIUIACTUYHHUX MPOLECIB. 31 30UIBIIEHHSM CTY-
TIeHsT HeOIDTa3il KUThKICTh KIITHH 13 IO3UTUBHOKO PEAKITIEI0
Ha 11eii OUTOK 3HAYHO 3pOCTa€ MOPIBHAHO 3 HOpMOKo [8,13].

Takum unHOM, Mapkepu mporidepamnii p16 1 Ki-67 € mis-
HUMH JIarHOCTHYHUMH 1HCTPYMEHTaMH, IO A03BOJISIOTH
BU3HAYaTH CTAi0 BIPYCHOI IHTerpamnii B KIIITHHH EMiTeIit0,
OLIIHIOBaTH OHKOTCHHHH ITOTEHINIAN 1 TU(epeHIIIIOBaTH CTY-
TTiHB TSHKKOCTI UCTUIACTHYHIX 3MIH Y SITeNil IIMIAKA MaTKHL.
[NoeHaHHS UTONOTIYHOTO TOCHTIIKEHHS, TECTyBaHHS Ha
BIUI i Bu3HaueHHs MapkepiB npomideparii pl6 ta Ki-67 €
Ba)XJIMBUM JUTSL PO3POOKH CBOEYACHOT Ta €(PEKTHBHOI JIKY-
BaJIGHOI CTpaTeTii MpH AUCIUIA3ii MIMHKA MaTKH, 0COOIHBO

y JKIHOK perpoayKTUBHOTO BiKy. OnHOYacHe 3a0apBIICHHS
[IMX MapKepiB B ONHiH KIIITHHI BKa3y€e HA OHKOTCHHY TPaHC-
(hopmariro B pe3ynbrari iHdikyBanas BITI [12,18].

Excnpecis pl6 BusBnserscs B 24,4% CIN1 1 87,5%
CIN2/3. Mapkep pl6 neMOHCTpY€ BUCOKY UyTIUBICTH
(85-95%) 1 ciermiunicts (80-90%) y BUSBIECHHI ypaXKeHb
BHCOKOro crynensi, Takux sk CIN 2 ra CIN 3 [8,11]. Horo
ekcrpecis kopemoe 3 inTerparniero JJHK Bipycy mamimomu
monua (BI1JT) y reHOM KITITHHH, IO € BaYKIUBAM KPUTE-
pieM 1t BU3HaYEHHS OHKOT'€HHOTO PU3HKY.

Mapxkep Ki-67, skuii € MOKa3HUKOM aKTUBHOI ITPOJTi-
(epamii kiIiTHH, Mae 9yMBicTh y Mexax 80-90% i cre-
mudivnicts 70-85%. Bigmosigna excripecis Ki-67 crano-
Buna 35,6% CIN1 Ta 95,0% CIN2/3. CrerudiuHicTs s
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mudepenmianii CIN1 i CIN2/3 cranoButs 75,6% 1 64,4%,
st pl6 1 Ki-67 Bignosigno [6,9]. Ki-67 BUKOpPHCTOBY-
€THCS IS OLIHKU PiBHS KJIITHHHOTO TOALTY, IO JOITOMa-
rae iieHTn¢iKyBaTH MaToJOTiuHI MPOIlecH, 30KpemMa Heo-
IUIACTUYHI 3MIiHU.

BucHoBok

IMyHOTriCTOXIMIYHE IOCIIIKESHHS BiAIrpae KiIouoBy
POJb y AIarHOCTHIII Ta MPOTHO3YBaHHI MMATONOTiH INHKH
MArKH, JI03BOJISIIOYM BU3HAYUTH CTYIiHb AUCIUIA3IT Ta PU-

3WKH i IPOTpeCcyBaHHs /10 IHBa3UBHOTO paKy. Mapkepu
p16 Ta Ki-67 3a0e3neuyroTh BUCOKY Yy T/IMBICTh T CHELH-
(IUHICTB y BUSIBIICHHI KIIITHHHUX MTOPYLIEHb, TIOB’SI3aHUX 13
TIEPCUCTEHIIEI0 Ta IHTErPALIEI0 BIPYCY MAIJIOMH JIFOIHHU.

KoHdbnikT iHTepeciB. ABropu JieK1apyoTh Mpo Biji-
CYTHICTb KOH(QJIIKTY iHTEpeciB.

Dxepena cdiHaHcyBaHHSA. Crarts omyOiKoBaHa
6e3 Oymp-s1Koi (piHaHCOBOT MiATPUMKH.
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THE ROLE OF IMMUNOHISTOCHEMICAL MARKERS IN THE DIAGNOSIS OF CERVICAL DYSPLASIA
Yu. Oliferuk, A. Berbets
Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.
Immunohistochemical analysis is a pivotal diagnostic method for detecting precancerous lesions and cervical carcinoma by
evaluating the expression of pl 6INK4a and Ki-67 biomarkers. The detection of these proteins in tissue samples enhances the accuracy
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of differential diagnosis, enabling the distinction between reactive changes and dysplastic or neoplastic processes, thereby optimizing
therapeutic decision-making.

Relevance of the topic. Cervical intraepithelial neoplasia (CIN) is a precancerous condition characterized by pathological alterations
in epithelial cells. Without timely diagnosis and intervention, CIN may progress to invasive cervical carcinoma (ICC) [1]. Nearly all
cervical cancer cases are associated with sexually transmitted human papillomavirus (HPV). According to the World Health Organization
(WHO), cervical cancer accounts for over 300,000 deaths annually, with the majority occurring in low- and middle-income countries
(e.g., India, Nigeria, Bangladesh) [2]. HPV is detectable in 99% of cervical cancer cases, with HPV subtypes 16 and 18 responsible for
approximately 70% of these cases [3,4]. The interval of 10-20 years between the onset of precancerous cervical lesions (CIN) and the
development of invasive carcinoma provides a critical opportunity for screening, diagnosis, and treatment of precancerous conditions.
According to WHO estimates, 2022 saw approximately 20 million new cancer cases and nearly 10 million cancer-related deaths globally.
Projections indicate that by 2050, the annual number of new cancer cases will rise to 35 million, reflecting a 77% increase compared to
2022 [5]. During wartime in Ukraine, an increase in cervical cancer incidence has been observed. Chronic stress, sleep disturbances, and
exposure to airborne pollutants resulting from explosions may compromise immune function, creating favorable conditions for cervical
carcinogenesis. The WHO underscores the importance of advanced diagnostic techniques, including immunohistochemistry, in the global
strategy for cervical cancer prevention and control. Conventional cytological methods (Pap test) and histopathological examination do
not always provide definitive conclusions regarding the grade of cervical intraepithelial neoplasia or its risk of progression. The diagnosis
of intraepithelial neoplasia is highly dependent on subjective factors, including the physician’s expertise, sample quality, and technical
aspects of tissue processing, which may contribute to misinterpretation of cytological and histological findings. Immunohistochemistry
plays a crucial role in the diagnosis and risk stratification of cervical dysplasia, holding substantial clinical, scientific, and societal
relevance. This method improves diagnostic precision, facilitates personalized treatment strategies, and contributes to reducing cervical
cancer-related mortality. Immunohistochemical analysis of the tumor suppressor protein p16INK4a (cyclin-dependent kinase inhibitor
4A) enables the identification of neoplastic foci, delineation of tumor margins, and correlation between its overexpression and the severity
of epithelial abnormalities. Another key marker is the nuclear proliferation antigen Ki-67, which is expressed during active cell cycle
phases (G1, S, G2, and M), serving as an indicator of cellular proliferation [8]. Thus, immunohistochemistry is an essential component
of contemporary diagnostic and management protocols for cervical pathology. This review examines well-established biomarkers with
proven diagnostic utility in cervical precancerous lesions.

Objective: To evaluate the role of immunohistochemical analysis in diagnosing cervical intraepithelial neoplasia, based on current
medical literature, and to emphasize the diagnostic significance of immunohistochemical markers (p16 and Ki-67) in differentiating grades
of dysplasia. Furthermore, this study assesses the prognostic value of these markers in predicting the risk of malignant transformation
in cervical epithelial cells.

Conclusion. Immunohistochemical analysis is pivotal in the diagnosis and prognostic assessment of cervical pathologies, enabling
accurate grading of dysplasia and estimation of its progression risk to invasive carcinoma. The p16 and Ki-67 biomarkers demonstrate
high sensitivity and specificity in detecting cellular abnormalities associated with the persistence and integration of human papillomavirus.

Keywords: Cervical Dysplasia; Human Papillomavirus; Immunohistochemical Study; Tumour Suppressor Proteins; pl 6INK4a;
Ki-67.
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Summary.

Orbital cellulitis represents an urgent challenge in ophthalmology, particularly in pediatric practice. An individualized approach to
each patient is essential due to the severity of potential complications and treatment-related sequelae. Strict adherence to therapeutic
protocols is critical during both the acute phase and long-term follow-up. This report presents a clinical case of acute orbital cellulitis
in a child, managed with adjunctive intravenous immunoglobulin (IVIG) as part of complex surgical and medical treatment. While
immune modulation during active infection remains debated, IVIG administration in this case proved clinically justified and pivotal.

Results and their discussion. A 1-year, 8-month-old male was admitted to the City Children'’s Clinical Hospital for 16 days with
a diagnosis of acute orbital cellulitis. On examination, the child was in severe condition, exhibiting marked pain, hyperthermia,
and tense solid edema of both upper and lower eyelids. The eyelids were cyanotic, hyperthermic on palpation, with minimal
serous discharge and blepharospasm. Eyelid opening could not be achieved without anesthetic and sedative assistance. Complete
examination of the globe and posterior segment structures remained unfeasible under these conditions. Additional instrumental
and laboratory studies were performed, which confirmed the diagnosis. The patient underwent multidisciplinary consultations with
specialists in neurology, otolaryngology, dentistry, maxillofacial surgery, and pediatrics. Concurrent diagnoses included acute
sinusitis and rhinitis. No contributory allergological, genetic, or epidemiological risk factors were identified. The treatment regimen
consisted of antibacterial therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), analgesics, and symptomatic management.
However, the child s general condition remained severe during the first 72 hours of treatment, with no clinical improvement observed.
On day 4 of hospitalization, surgical orbital drainage was performed, yielding serous exudate, and antibiotic therapy was escalated,
yet the condition remained refractory. Therefore, on day 9, immunoglobulin was administered in three doses as an adjunct to the
ongoing treatment. Within 24 hours, the child demonstrated resolution of fever, reduction in periorbital edema and inflammation,
and normalization of inflammatory markers. By day 16 of hospitalization, the patient was discharged in satisfactory condition.

Conclusions. 1. The use of immunoglobulin in the complex treatment of acute orbital cellulitis in children appears clinically
Justified, as it contributed to rapid clinical improvement in this refractory case. 2. The development of standardized treatment protocols
incorporating immunoglobulin therapy may improve prognostic outcomes in similar cases. 3. Further research is required to elucidate
the precise immunomodulatory mechanisms of immunoglobulin in the treatment of acute orbital cellulitis in pediatric patients.

Keywords: Orbit; Skull; Soft Tissue; Optic Nerve; Retinal Ischemia; Inflammation; Child; Immunoglobulin; Orbital
Cellulitis; Preseptal Cellulitis; Ophthalmoplegia, Proptosis (Exophthalmos), Eyelid Edema; Orbital Drainage.

Introduction

Orbital cellulitis is defined as an infectious process affecting
the orbital muscles and adipose tissue posterior to the orbital
septum, while sparing the globe itself. This soft tissue infection,
frequently secondary to bacterial sinusitis [ 1-6], is characterized
by ocular dysfunction and represents a medical emergency
requiring hospitalization. Potential complications include
neuritis, optic nerve atrophy, exposure keratitis, central retinal
artery occlusion, retinal and choroidal ischemia, subperiosteal
abscess, orbital abscess, cavernous sinus thrombosis, meningitis,
cerebral abscess, and septicemia [1,7-9].

The diagnostic triad of ophthalmoplegia, proptosis,
and visual impairment distinguishes orbital cellulitis, with
imaging confirmation via computed tomography (CT) or
magnetic resonance imaging (MRI) being mandatory. Visual
loss occurs in approximately 11% of cases [1,10]. Essential
laboratory investigations include complete blood count with
differential, blood cultures, and microbiological analysis
of nasopharyngeal or wound swabs to identify causative
pathogens and guide antibiotic therapy. While culture
positivity rates range from 0% to 33% statistically, pediatric
cases demonstrate higher microbiological yield than adult
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counterparts [1,11-13]. Proptosis represents both a cardinal
symptom and severity marker, with severe presentations
necessitating immediate hospitalization. Early periorbital
findings typically include eyelid edema, which may progress
to chemosis, proptosis, and visual impairment [1,14].

Current evidence suggests urgent surgical intervention
is warranted when orbital cellulitis coexists with frontal
sinusitis due to elevated intracranial complication risks.
Absolute indications for drainage include multiloculated
sinus involvement, abscesses exceeding 1.0x0.4 cm
dimensions, or visual compromise — particularly crucial
in pediatric patients to prevent optic nerve compression.
Notably, older patients frequently present with polymicrobial
infections and chronic sinusitis, often demonstrating reduced
responsiveness to medical management alone [1,3-7,15-17].

Given these considerations, orbital cellulitis remains
a critical concern in pediatric ophthalmology due to its
potentially devastating complications and long-term
sequelae. Optimal management requires strict adherence
to treatment protocols while maintaining individualized
therapeutic approaches based on current evidence-based
recommendations.
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Aim of the study: to evaluate the therapeutic efficacy
of immunoglobulin in the complex treatment of pediatric
acute orbital cellulitis.

Results and their discussion

Broad-spectrum antibiotics represent the cornerstone of
orbital cellulitis treatment, with initial empirical therapy being
subsequently adjusted based on culture results when available.

The evidence regarding corticosteroid use in pediatric
orbital cellulitis remains limited, though recent studies
suggest potential benefits of adjunctive steroid therapy.
One randomized controlled trial enrolled patients aged
over 10 years who had received 3-5 days of intravenous
antibiotics, demonstrating comparable clinical outcomes
between those continuing antibiotic therapy alone versus
those receiving additional steroids [6-8].

Another investigation utilizing C-reactive protein
(CRP) levels as a biomarker found that pediatric patients
administered oral steroids after CRP decreased below 4 g/
experienced reduced hospitalization duration [6-8]. These
findings highlight the need for further research to establish
optimal timing and indications for steroid incorporation
into treatment protocols.

In our case, a boy (1 year, 8 months) was hospitalized
at City Children’s Clinical Hospital for 16 days (from
05.06.2023 to 20.06.2023) with acute orbital cellulitis.
Symptom onset was reported on 03.06.2023, beginning
with rhinorrhea. Admission complaints included left orbital
pain and firm swelling of both eyelids.

Clinical examination revealed severe systemic
manifestations including hyperthermia (38.6 °C) and concurrent

pansinusitis. The child was conscious but inconsolable and
non-interactive. Nasal breathing was impaired with evident
respiratory effort. Pulmonary auscultation revealed vesicular
breath sounds without adventitious noises. Cardiac examination
demonstrated rhythmic heart sounds with tachycardia. The
abdomen appeared normosthenic, exhibited normal respiratory
movement, and was soft and non-tender on palpation.

Ophthalmic evaluation documented bilateral eyelid edema
with characteristic inflammatory features: tense consistency,
cyanotic discoloration, localized hyperthermia, and minimal
serous discharge. Severe blepharospasm necessitated sedation
for adequate examination. Magnetic resonance imaging
confirmed preseptal cellulitis with concurrent pansinusitis.

Neurological consultation revealed no focal pathology,
with age-appropriate psychomotor development. Magnetic
resonance imaging (MRI) of the brain excluded intracranial
hypertension, demonstrating no evidence of abscess,
hematoma, or neoplastic lesions. The scan showed normal
brain parenchyma without edema, well-visualized convexital
spaces, and slightly dilated interhemispheric fissure
with Sylvian sulcus changes suggestive of nonspecific
encephalopathy. Ventricular system appeared symmetrical
without compression or dilation, and choroid plexuses
were unremarkable with no structural abnormalities.
Otolaryngological consultation confirmed sinusitis and
rhinitis. Dental and maxillofacial surgical evaluations
revealed no pathology. Pediatric assessment excluded
comorbid conditions. No significant allergological, genetic,
or epidemiological risk factors were identified.

Inflammatory markers were confirmed through serial
testing (Tables 1-4).

Table 1
Complete blood count
Ne Indicators 1 day 7 day 11 day
) : ; 12 (mg/L) (qualitative, | 24 (mg/L) (qualitative,

1 | C-reactive protein semiquantitative) semiquantitative)

2 | Potassium 4.3 mmol/L

3 [Sodium 135 mmol/L

4 [Leukocytes (WBC) 18.85 15.02 11.77 x10<sup>9</sup>/L

5 Lymphocytes (LYM) 529 5.35 6.55 x10<sup>9</sup>/L
Lymphocytes (LYM%) : 35.6 55,7%

6 Monocytes (MID) 272 1.67 1.49 x10<sup>9</sup>/L
Monocytes (MID%) ) 11.1 12,7%
Granulocytes (GRA) 10.84 7.99 3.72 x10<sup>9</sup>/L
Granulocytes (GRA%) ) 53.2 31,6%

8 | Erythrocytes (RBC) 4.41 4.71 4.2 x10<sup>9</sup>/L

9 [Hemoglobin (HGB) 11.7 117.5 115.3 g/L

10 | Hematocrit (HCT) 35.76 38.38 34.18%

11 | Mean corpuscular volume (MCV) 81.5 81.4 fL
Mean hemoglobin content in

12| erythrocytes (MCH) 25 27.5 pg
Red blood cell size distribution width .

13 (RDWsd) 41.7 fL;

Red blood cell volume distribution

14 | width (RDWev) 16.6%
Mean hemoglobin concentration in red

15 | biood cell mass (MCHC) 337.3 glL

16 [ Absolute platelet content (PLT) 550 43.0 x10<sup>9</sup>/L

17 | Thrombocrit (PCT) 0.40 0.03%

18 [ Mean platelet volume (MPV) 7.3 6.9 fL

19 [Platelet size distribution width (PDWsd) 16.2 15.8 fL
Platelet volume distribution width

20 volume (PDWcv 39.6 41.8%

21 | Absolute large platelet count (PLCC) 143 11 x10<sup>9</sup>/L

22 | Percentage of large platelets 25.9 24.5%
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Table 2
Complete blood count (+microscopy)
Ne Indicators 1 day 7 day 11 day
1 | Eosinophils 1 1 4%
2 | Rodular neutrophils 7 5 2%
3 [Segmented neutrophils 56 47 40%
4 |Lymphocytes 33 42 50%
5 [Monocytes 3 5 4%
6 |ESR 30 27 10 mm/h
7 |Platelets 400 x10<sup>9</sup>/L
8 [Erythrocytes 4,5 x10<sup>12</sup>/L
9 |Hemoglobin 136 g/L
10 [Metamyelocyte(juni) - (%)
Table 3
Coagulogram
Ne Indicators 1 day 7 day 11 day
1 [Prothrombin index according to Quick 109,1%
2 [Prothrombin time 11s
3 | Recalcification time 61s
4 |Fibrinogen A 4.44 g/L
5 | Activated recalcification time 52s
6 | International normalized ratio (MHB) 0,92
7 | Hematocrit 30%
8 | Coagulation time (unstabilized blood) 3:00-4:00 min 2:10-3:10 min
Table 4
Coprogram
Ne Indicators 1 day 7 day 11 day
1 | Leukocytes 1-3 (in the field of view)
2 [Osmolarity 280 mosmol/L
3 | Procalcitonin 0.1 0.1 ng/ml
4 | Blood chlorides 103 mosmol/L
5 | Alanine aminotransferase (ALT) 31 U/L
6 [Aspartate aminotransferase (AST) 27 U/L
7 | Calcium 2.0 mmol/L
8 [Creatinine 59.0 47.3 ymol/L
9 |Blood urea 3.73 4.3 mmol/L
10 | Total bilirubin 11.8 10.2 ymol/L
11 | Total protein 53.0 63.3 g/L
12 | Glucose blood 5.9 5.6 mmol/L
13 [Thymol test 0 0.16 units

Treatment. The therapeutic regimen consisted of
broad-spectrum aminoglycoside antibiotics administered
intravenously once or twice daily, supplemented with
nonsteroidal anti-inflammatory drugs, analgesics, and
symptomatic management. During the initial 72 hours of
treatment, the child’s condition remained severe, characterized
by persistent high fever and extreme restlessness. The local
examination revealed persistently swollen, tense, and cyanotic
eyelids with notable hyperthermia upon palpation. Serous
discharge and complete blepharospasm were observed,
precluding examination of ocular structures.

On hospital day 4, surgical orbital drainage was
performed, yielding minimal serous exudate.

By day 7, despite ongoing treatment, the clinical picture
showed no improvement, with persistent pyrexia and
absence of local response. Laboratory parameters similarly
demonstrated no positive trends, prompting escalation to
fourth-generation broad-spectrum cephalosporin antibiotics
administered parenterally.

As of hospital day 9, the patient’s status remained critical
with sustained fever and marked irritability. Local findings
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included persistent bilateral eyelid edema with cyanotic
discoloration and elevated temperature, though blepharospasm
showed minimal reduction allowing slight spontaneous eyelid
opening. Ocular examination remained impossible. Given the
lack of response to both medical and surgical interventions,
a multidisciplinary consultation was convened, resulting in
the decision to administer intravenous immunoglobulin at an
initial dose of 50 mg as adjunctive therapy.

By hospital day 11, the patient exhibited modest clinical
improvement with transition to subfebrile temperature and
reduced restlessness. Local examination showed decreased
upper eyelid edema while lower lid swelling persisted,
with complete resolution of discharge. Blepharospasm
further diminished, permitting limited independent eyelid
movement though detailed ocular examination remained
challenging. Concomitant laboratory investigations
demonstrated positive trends (Tables 1, 2, 3), leading the
treatment team to administer a second 100 mg dose of
immunoglobulin following repeat consultation.

On the 12th day of inpatient treatment, the child’s
general condition showed improvement with normalization
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of body temperature. Local examination revealed complete
resolution of upper eyelid edema, while lower eyelid
swelling persisted but had decreased significantly. No
pathological discharge was observed. Blepharospasm had
diminished sufficiently to allow independent eyelid opening,
though detailed examination of ocular structures remained
challenging; fundoscopic reflex was noted to be bright.
Based on the recommendation of the multidisciplinary team,
a third dose of immunoglobulin (100 mg) was administered.

By the 14th day of hospitalization, the child remained
afebrile with complete resolution of both upper and lower eyelid
edema. All signs of blepharospasm had disappeared, and eyelid
function returned to normal. Examination of ocular structures
demonstrated no conjunctival injection, with transparent optical
media and well-preserved bright fundal reflex.

On the 16th treatment day, given the sustained positive
clinical dynamics and satisfactory general condition with
normal body temperature, the decision was made to discharge
the patient. Final local examination showed complete
absence of eyelid edema, normal palpebral function with
no discharge or blepharospasm. Ocular evaluation revealed
quiet anterior segments with transparent media and bright
fundal reflexes. Optic nerve heads appeared pale-pink with
sharp margins, retinal examination showed normal macular
and paramacular reflexes. All hematological parameters had
normalized at this point.

The clinical course demonstrated that despite
comprehensive treatment including multiple broad-
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(KJATHIYHU M BUIIAJTOK)
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ByKOBHHCKHMIA JepKaBHUI MeTHYHMIi YHiBepcuTeT!
(YepHiBui, Ykpaina)
Jlikap-o¢rasbmouior opransmosoriunoro ueHtpy Jrolleiimk’
(IIaymoOypr, Lnainoiic, CIIIA)

Pesrome.

OpO6iTabHUI HEMIONIT € aKTyanbHOI0 IPOOIEeMOI0 0 TaIEMOIIOTT, 0COOIMBO IUTAIOI. [HANBIXyaNbHU MiAXi/ 00 KOHKPETHOTO
TIanieHTa 3yMOBIICHUH CEpHO3HICTIO YCKIIaJHEHb 1 HAaCHiIKIB JTIKyBaHHS. SIK TOCTpHii epiof 3aXBOPIOBAHHS, TaK i BiIAICHHI pe3yib-
TaTH NOTPeOYIOTh YiTKOTO BUKOHAHHS ITPOTOKOJIIB JTIKyBaHHS. 3 IIi€f0 METOI0 MU BUCBITIFOEMO OKPEMUH KIIIHIYHHI BUITA0K TOCTPOTO
OpOITAIBEHOTO LENIONITY y JUTHHH 13 3aCTOCYBaHHSM IMYHOIIOOY/IiHY B KOMIUIEKCHOMY XipypridYHOMY JIiKyBaHHI. X04a HOTEHIIial
iMyHOCyTIpecii 3a HasiBHOCTI iH(eKIii BUKINKAe CyIIepeyKy, IPOTe y HAIIOMY BHITAIKy MPHU3HAYCHHS IMyHODIIOOYIiHY B KOMIUIEKCHOMY
JIiKyBaHHI OpOITAIBHOTO LEIONITY y JUTHHH OYyJIO TOPEYHIM 1 BU3HAYAIIBHIM.

Pesynsraru Ta ix obroBopenns. Ha cramionapromy mixyBanui y KHIT «Mickka anuTs4a KiIiHI9HA JIiKapHs» BIPOIOBXK 16-TH 1i6
nepeOyBaB xiomuuk (1 pik, 8 micsmie) 3 miarHozom «locTpe 3ananeHHss 04HOT sIMKI». [Ipy OISl CTaH AUTHHU BaKKWH. Y TallieHTa
3HAYHUI OONBOBHI CHHIPOM, TillepTepMist, JOKAITEHO IHTEHCUBHHHN COJIITHUH HaOPsIK 0OMIBOX MOBIK (BepxXHs 1 HYbKHs). OCTaHHI CHHIOII-
HOTO KOJIbOPY, Tapsdi Ha TOTHK, BUALICHHS He3HaUHI cepo3Hi, Onedapocnasm. Bigkputy moBiku He BraeThes 6e3 aHecTesii Ta cenamii.
Omnsizt 04HOTO STOTyKa Ta THOIINX CTPYKTYp HEMOXKIMBUHA. BrKkoHaHO 0aTKOBI iHCTpyMEHTAIIbHI Ta Ja00OPATOPHI JOCHTIIHKEHHS, IO
MATBEpANIN AiarHO3. TakoX, IUTHHA IPOKOHCYIFTOBAHA HEBPOIATOJIOTOM, JIOP-CIENialiCTOM, CTOMATOJIO0IOM, IEJIEITHO-INIIEBUM
Xipyprom Ta nefiarpom. Y IUTHHH SBUIA TOCTPOTO CHHYCHUTY Ta PHHITY. AJICproloriyHuii, TeHeTHYHUI Ta eIliIeMioJIOTYHUH aHaMHe3
He 00TspKeHi. Xoda MMOTeHI[ia] IMyHOCYIIpecii 3a HasBHOCTI iH(EKIi] BUKIMKAE CyNepedkH, IPOTe y HAIOMY BHIIAJKy NPU3HAUYCHHS
IMyHOTIIOOYITiHY OyJIO JOPEYHNM 1 BU3HAYaIbHUM. JIiKyBaHHS BKIIIOYANIO aHTHOIOTHKOTEPAIIit0, HECTEPOIIHI MPOTU3AIAIBHI, 3HEOOMIOI0U1
3aco0H 1 cCHMIITOMaTHYHE JIiKyBaHHS. [IpoTe MpoTsAroM mepimmx Tpbox Ai0 3arajdbHUi CTaH JUTHHU 3aIHIIABCS BaXKHUM 0e3 TO3UTHB-
Hoi nuHamiku. Ha 4-ty 100y cTarioHapHOTO JTiKyBaHHSI BUKOHAHO APEHYBaHHsS OpOiTH (OTpUMAHO CepO3HHUIT eKCy/aT) Ta Npu3HaYeHO
iHmmit anTu6iotuk. OnHaK, cran 3anumascs 6e3 3MiH. Tomy Ha 9-Ty 100y JOIaTKOBO /10 HPH3HAYECHOTO KOHCEPBAaTUBHOTO JIIKYBaHHS
OyIo nomano iMyHoro0yiiH (TpH 1o3n). [lo3uTuBHY MUHAMIKY (3HIDKEHHS TEMIIEPaTypH Tila, TOKPAIIECHHS 3arajJbHOTO Ta JOKAJIHHOTO
CTaTyCy, a TAKOXX IIOKPAIeHHS IIOKa3HUKIB JTa00paTOPHUX TOCIIKEHb) BIIMIYEHO Ha HACTYIHY 00y IiCIs IpH3HAYECHHS IpeTapary.
Ha 16-Ty 100y nmepeOyBaHHs B cTanioHapi JUTHHA B 33/{0BUIEHOMY CTaHI BUIIHCAHA JIOJIOMY.

BucHnoBku. 1. 3acTocyBaHHS iMyHODIIOOYITiHY B KOMIUIEKCHOMY JIIKyBaHHI TOCTPOTO OpOITaIBEHOTO IEIONITY Y AiTeH € TOMUIBHAM,
1Ie CTIIpHsi€ MO3UTUBHII IUHAMIII Ta ofykaHHIO. 2. PO3po0Ka anropuTMmiB JIiKyBaHHS 3 KOPEKIII€I0 IMyHOIIOOYTIHOM € OOIIISI0UNM III0T0
IIPOTHO3Y 3aXBOPIOBaHHs. 3. BHBUEHHS MeXaHI3My BIUIMBY iIMyHOIJIOOYIIIHY ITPH JIIKYBaHHI TOCTPOTO OpOITaIbHOTO HENIONITY Y JIiTei
€ aKTyaJbHUM Ta ITOTpeOye MOAANIBIIOr0 BUBICHHS.

Ki11040Bi c1oBa: op6ita, M sKi TKaHHHH, 30pOBHil HEPB, iIEMis CITKiBKH, 3aIlajlcHHs, JUTHHA, iMyHOIIOOYIIiH, OpOiTanbHuit
LEITIONIIT, TPECEeNTAIBHUI HETIONIT, 0 TaIBMOIIIEris, MPonTo3 (eK30(TansM), HaOPSK MOBIK, APEHyBaHHS OpOITH.
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CIIAJJKOBA XBOPOBA BIJIbCOHA
B ITPAKTULII ITEJIATPA TA CIMEMHOI'O

JIIKAPA (KJITHIYHI BUTTIA IKW)
JI. M. boapceka, I. 1. Peovko

3anopi3bKuii AepkaBHAIN MeUKO-(apMaleBTHIHUH YHIBEPCUTET
(M. 3anopixokst, YkpaiHa)

Pezrome.

Axmyanouicmo npobnemu noaA2a€e y 8UCOKOMY CIMYNEHI MOXCIUBO20 N1eMAalbH020 HACIOKY ma ineaniousayii' y dimet
3 X60p000iI0 Binvcona.

Mema pobomu — na enacrHomy KaAiHiuHOMY 00CAi0I cnocmepedicenHs dimell 3 X6opobow Binbcona npodemoncmpysamu
CyuacHull cmawn 0anoi npooeMu 8 YM0OBAX 00MeNCeH020 00C8idy pobomu NiKapig-nediampis ma cimelnux nixkapie 3 noOioHuMu
PpiOKicnumu namonoziamu y oimei.

Mamepian ma memoou 00caidNceHHA. B 0CHO8Y 00CIIONCEHHS NOKAAOEHO 00CMENCeHHs Ma NIKY8AHHS Jimell 3 X60poOoi0
Binvcona. Komnaexc diaenocmuunux 3axo0ie 6Kkn04as: KAiHiuHi, OI0XiMIYHI 00CAI0dNHCEHHA, YIbMPA3EYKO8I O0CHIOHCEHHS,
donnepoepaghito, 2icmonoiuni 00CAIOHCEHHSL.

Pezynomamu oocnioyncennn. Y cmammi npedcmagiero 2 KiiHiYHUX 8UNAOKU X80poOu Binbcona 3 pizHuM KIIHIYHUM
nepebicom. Iepwiuil kniHiuHull 6unadox cnocmepieanu y nayicumru 14 pokie npu HA0X00XHCEHHI 8 CIMAYIOHAD Y MANCKOMY
Cmaui 8HACIiOOK OinipyOiHO60I IHMOKcUKayii, HAOPAKOBO-acyumMuYHo20 cuHOpomy. Ilonpu KomniekcHy mepaniio, y 8i00iNeHHi
iHmeHCcUusHOI mepanii cnocmepieanu He2amueHy OUHAMIKY 6HACTIOOK HAPOCMANHS CUHOPOMY NONIOP2AHHOI HEOOCMAMHOCMI,
JIB3-cunopomy, cemoounamiunux nopyutens. Ha 10-y 000y nepebysanus 6 peanimayii koncmamogana 6ion02iuHa cmepmeo
6HACTIOOK 20CMPOI NEUIHKOBO-HUPKOBOT Hedocmamuocmi. Xeopoba Binbcona y ybomy 6unaoky makoogic 6yia niomeepoxicena Ha
niocmaei Namon020aHAMOMIYHO20 OOCTIONCCHHSL.

Jlpyeutl kuiniuHuil 6Unadox xeopobu Binbcona Oye 3anioo3penutl y OigUuHKU 5,5 poKie 6 amOyIamopHux ymosax, Ko 6amoKu
38EPHYNIUCA 3 KOHCYIbMAYIE0 3 NPUBOOY DYHKYIOHATLHO20 NOPYUEHHS Op2aHie mpaesieHHs. TIpu bioximiunomy obcmedicenHi Kpogi
BUABILEHO NIOBUUYEHHS NEUTHKOBUX MPAHCAMIHA3, SHUNCEHHSL PIGHSL YepYIONIa3MInY, THekyilini mapkepu OYiu HeecamugHi. Jumuna
Oyna Hanpaenenusi Ha KoMNieKCcHe obcmedcents: 8 yenmp oumsyoi eenamonoaii [V «IIHNAI HAMHY », de 6yna diaenocmosana
x6opoba Binvcona. Ieuinkosa gopma. Ilayienmka ompumye MeOuKameHmo3sHe iiKy8anHs xenamopom mioi (D-neniyuniamin)
npomszom ocmanuix 6 pokie ma 0ompumMycmvcsi CneyianoHoi diemu 3 YHUKAHHAM CRONCUBAHHS NPOOYKIMIG 3 GUCOKUM BMICIOM
Mmioi. Cnocmepieacmobcs ROUMUGHA OUHAMIKA XBOPOOU De3 NPOSPecyB8anHsl, Wo 6NAUBAE HA SAKICHE HCUMMS OUTUHU.

Bucnosku. Hecsoeuacna diaznocmuxa x6opobu Binbcona ma i0cymicims MeOUKAMeHmMO3H020 JKY8AHHA 3a36Utall npu3eo0unts
00 CMepMeNbHO20 pe3yibmanty 6 PisHi 6iK08i Nepioou 6HACTIOOK NEYIHKOBO-HUPKOBOT HEOOCMAMHOCIIE MA THUUX YCKIIAOHEHD.

Knrwuogi cnosa: xeopoba Binvcona; cnadkoéa xéopoba; diaznocmuka; Kiiniuni nposeu; newinkoéa opma, nikyeanns.

Bctyn

XBopoba BinbcoHa (Takox 3BaHA cenamoieHmuKyisap-
HOIO dezenepayicio, 2enamoyepebpaibHol Oucmpogicio) —
11 TEHETHYHE 3aXBOPIOBAHHS 3 ayTOCOMHO-PEIIECHBHUM
THIIOM YCIIa/IKyBaHHS, K& BUHUKA€E BHACIIIJOK ITOPYLICHHS
MeTa0oJ1i3My MiJli, IO MPU3BOIAMTH JO HAKOITUYCHHS MiJli
B IIEYIHII Ta IHIIKUX TKAaHWHAX, BKIIOYAI0YM MO30K. XBO-
poba BinbcoHa noummpeHa B ycboOMy CBITI Ta CTaHOBUTh
1 Bumagok Ha 30000 )XKMBOHAPOIKEHUX Y OLIBIIOCTI TO-
MyJsiii. 3HaYHA MOIIUPEHICTh XBOPOOH Bi3HAYAETHCS
B pPErioHax, Jic iCHyIOTh IIUTFOOH 3 BUCOKUM piBHEM KPOBHOT
cnopigaenocti (Ipan, €men, Ipmannis, [aais, [liBgenHi pe-
rionu Itanii). YonoBiku Ta )KiHKM OTHAKOBO CTPAXKIAIOTh
Ha 3a3HaueHy XBOpoOy, X04a y )IHOK YacTille po3BHBa-
€THCS TOCTpa MEeYiHKOBa HEAOCTATHICTH [ 1, 2].

XBopoba Binbcona cripuunnena nedexrom resa ATP7B
Ha xpoMocoMi 13, 1o xomye 6110k Tpancnopty mimi — ATD-
(azumii npotein P-tuiry. 38’130k XBOpOOU 3 MyTalli€ro reHa
miarBepmkeHo y 1980-1990 pp. Y martieHTiB 3 xBoporo Binb-
coHa BusiBiieHO noHay 500 pizHux myTtauiii rena ATP7B.
MyTauii reHy Ipu3BOISTH 10 3HIKSHHS TPAHCIIOPTYBaHHS
MIJIi 3 IEYIHKH Y KOBY, [0 MPU3BOIUTH 10 HAIUTHIIKY MiTi
B meviHI. [TinBUIIeHHH BMICT Mifli B IIEUiHI y TIO€THAHHI
3 MMOUIKOKEHHSM T'eIIaTOLUTIB CIPHYMHSAE BUBUILHEHHS
MiJli B KPOB, Jie BOHA 3B’SI3YETHCS 3 alIbOyMiHOM. Y KpOBIi
T IBUIIYETHCST KOHIIEHTPALLST «BUTLHOD» Mijli (Mi/ib, sIKa HE
TIOB’sI3aHa 3 LepPYJIOIUIa3MiHOM — LIeH OUJIOK CHHTE3Y€eThCs

B TeMaTONNTAaX, Y MOJIEKYJIaX SIKOTO MiCTUTBCS 7 aTOMIB M.
30ibIICHHS HeLIePYIIOILIa3MIHO3B 13aHO1 Mifli Y CHpOBATII
KpOBI € IPHYMHOIO BiKJIACHHS Mifi Ta MOIIKOKEHHS 1H-
mux oprasis, rooBanM graOM LTHC [2, 3].

XapakTepHUM € BapiaOenbpHICTh MOYATKy XBOPOOH
y Billi, 0 BigoOpakae BiIMIHHOCTI Y MyTaIlisIX Ta BIUTUBY
(bakTOpiB HAaBKOJIHUIIHBOTO CEPENOBHINA, BKIIOUAIOUH [i-
€Ty. Y OITBIIOCT] MAIi€HTIB CHUMIITOMH PO3BUBAIOTHCS
y Bitli Bixg 3 10 55 pokiB. CeKTp nposiBiB KOIMUBAETHCS Bifl
0€3CHMIITOMHUX ITALIIEHTIB 0 MAi€HTIB 13 CHMIITOMaMHU,
OB’ I3aHUMHU 3 TTOPYIICHHAMH (YHKIIN EIiHKH, HEBPO-
JIOTIYHUMU Ta/a00 MCUXIATPUIHIMH 3aXBOPIOBAaHHSIMHU.
[ledinka — 1e mepIIMA OpraH, KU MOMIKOKYETHCS IPU
xBopoOi Binbcona. Kniniuai mposBu ypakeHHS TeUiHKA
KOJIMBAIOTHCA BiJ O€3CHMIITOMHOIO MiABHILNEHHS 010X1-
MIYHHX TTOKa3HUKIB MEYiHKH 70 ii TOCTPOTO ypaKeHHS
3 PO3BUTKOM XPOHIYHOTO TemaTuTy Ta mupo3y. KiinigHi
O3HAKH 3MIHIOIOTHCS 3aJIEKHO BiJ] CTYIICHS ypakKeHHS I1e-
YiHKH: O1Tb y KHUBOTI, )KOBTSHUIISA, T€IATOMETaisl, ACIIHT,
kpoBoTteda 3 BepxHix Bingini LIIKT BHachmizok Bapukosy
a00 TopTaIbHOI TiMepPTEH3UBHOI TacTPONarii, 3MiHH IICH-
XI9HOTO CTaHy BHACIIIOK TIE9iHKOBO]I eHIledanonarii. bijb-
IIiCTh AiTeH i3 cuMmTtoMamu (BikoM 10 18 pokiB) MaloTh
JIMIIE 3aXBOPIOBAHHS MTEUiHKH, aJIe XBOPOOa MEYiHKH IPO-
Tpecye «TUXO0», 9acTO M0 MiATITKOBOTO BiKy Ta Ii3HilIe,
KOJIM MOYKE PO3BUHYTHUCSI TOCTPA ITEYiHKOBA HEAOCTATHICTh
abo yckiagHeHHs — 1upo3 [1-3].
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VY 6inapmrocTi manieHTIiB HEBPOJIOTIUHI ypaKeHHS
3’SIBJISIIOTHCS TIPH BiJICYTHOCTI JIIKyBaHHS, YacTille y Billl
19-20 pokiB. Cepen HEBPOIOTIYHUX YpaXKeHb CIOCTEPi-
raeThbcsl IPUHANMHI O/IHY 3 HACTYIIHUX O3HAK: N3apTpis,
MO304YKOBA aTaKCisl, JUCTOHIsS, TPEMOP, TAPKIHCOHI3M, XO-
pest/aTeTos (JacTille CriocTepiracTbesl y MOJIOAIINX Talli-
€HTIB BikOoM < 16 pOKiB), KOTHITHBHI OPYLICHHSI, CYIIOMH,
nu3aBTOHOMIA. [IcuXiaTpudHI CHMOITOMH — MOXKYTh BH-
HUKaTH OKpeMo abo B MOEAHAHHI 3 MEYiHKOBUMHU Ta/abo
HEBPOJOTIYHUMH TIposiBaMu. CUMOTOMH HecHeIndivHi:
JIeTIpecisi, ICUX03H, NOPYIIEHHS CHY, IPaTiBIUBICTD, iM-
MyJABCUBHICTS [3, 6].

XapakTepHOI0 03HAKOFO I XBopoOu Binbcona € dop-
MYBaHH$1 XOBTO-KOPHYHEBOTO KiJIbLIS Ha KPalO POTiBKH
oka (kxinpue Kaitzepa-®meifmepa — qpiOHiI mirMeHTOBaHI
3epHUCTI BiJKJIaJeHHS MiJli Ha nepudepii poriBku), sike
BHABIISIETHCS Malike Y BCIX MALi€HTIB 13 HEBPOIOTIYHUMHU
3aXBOPIOBaHHAMH Ta Y 50% Mami€eHTiB i3 3aXBOPIOBAHHIMHI
neyinku [7, 8].

[Ipu xBopoOi Bimkcona Moxe OyTH ypaskeHHsI 1HIITHUX
oprasiB: aHoMmaJii HUpOK — cuHapoM PaHKOHI; peBMaTo-
JIOTiYHI — BKJITIOYAIOTh MIiOTATiI0 MPOKCHMAIBHUX M’ SI31B
KIHI[IBOK i apTPOIIATiIO 3 Iepel4acCHUM apTPUTOM; CEPLIE —
Kap/ioMionaris; eHIOKPHHHI OpraHu — rinonaparupeos;
TiraHTU3M; XiHOYe Oe3rmigas Ta/abo MOBTOpHA BTpaTa
BariTHOCTI; YOJIOBIYa CEKCyabHA TUC(YHKILS; AepMaTO-
JIOTi4HI — OJAKUTHI MiBMIiCAIli, YOPHUHA aKaHTO3, MPETHOI-
aypHa rinepmirMenTaris [ 1, 2].

ITouaTkoBa giarHOCTHKa XBOpoOH BibcoHa BKITFOUAE:
000BY €KCKpEIIito MiJli 3 CeUero — IMiIBUINeHa (HopMa
<30-40 Mxr/no0y); piBeHb LiepyJIONIa3MiHy B CUPO-
BaTIli KPOBi — 3HIKEHUH (B HOpMi — 20 mr/ m; 125-281
MKMOJIB/JT); 0OCTEKEHHS O4el — Ha MIITMHHIN J1amiii abo
ONITHYHA TOMOTpadis mepeTHporo cerMeHTy. biomcis me-
YiHKM HE 3aBKIU HEOOX1JHA, OCKIIBKU AiarHO3 MOXKHA
BCTaHOBHTH 32 JIOTIOMOTOIO OISy Oueid Ta HeIHBa3UBHOTO
oOcTexxeHHs (YapTpa3ByKoBa enactorpadist IediHKy, mo-
Ka3HUKU 00MiHY Mifi). SIKIIIO AiarHO3 3aJIMIIA€THCS HEBU-
3HaYE€HUM Ha OCHOBI IOYaTKOBOTO OOCTEXEHHSI, TPOBOAATH
Gioricito eviHKu Ta/ab0 MOJIEKYIPHO-TEHETUYHE TECTY-
BaHH1 [4, 5, 9, 10].

JIikyBaHHS TMaIi€HTIB i3 XBopoOoio Binbcona mposo-
JUTHCSI HEMEJAMKAMEHTO3HUMHU Ta MEIMKAMEHTO3HUMU
Metonamu. Kopekiis gieTu BKIIIOYaE YHHKaHHS CIIOXKH-
BaHHS NMPOIYKTIB 13 BUCOKMM BMICTOM MiJli: M SICHI IIpo-
IYKTH, MOPETIPOAYKTH, TOpixu, Tpudw, mokonaf. [Ipore,
Jli€Ta HE € €IMHOIO Teparieo XBopoobu. MequkaMeHTO3He
JIIKYyBaHHS [TPOBOJUTHCS MPOTITOM yChoro KUTTs. [Ipe-
mapat BUOOpY B JIiKyBaHHI — D-TICHIMITaAMIH € XeTIaTOpOM
MiJIi, SIKH# TIOCHITIOE €KCKPEIIIFO 13 CEUCH0 HAUIHIIKY Mi/Ii,
HOpMalTi3yro4H ii BMicT y TkaHuHax [1, 5].

3arajbHa BUKUBAHICTH JUIS MAIIEHTIB, SIKi OTPUMYIOTh
MEIUKaMEHTO3HY TEpaIliio Ta J0CATAIOTh AETOKCHKAIii
MiJIi 10 PO3BHUTKY IIMPO3Y MEYiHKH, 30€piralouu HopMab-
HUI OajlaHe Mijli, He BiJPi3HETHCS BiJl 3araibHOT HOIYJIs-
mii. OgiKyBaHa TPUBATICTh KUTTS HEJTIKOBAHHUX MAIIEHTIB
HEBioMa, ajie 6e3 JIiKyBaHHs 3aXBOPIOBAHHS MPU3BOANTH
JI0 CMEPTENBHOTO pe3ynbTaTy (mpubnu3Ho y Biti 30 pokiB)
BHACJIIIOK NIEYiHKOBOI, HUPKOBOI HEJIOCTAaTHOCTI, @ TaKOX
BHACTIZIOK KpoBOTeH [3, 6].
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Kuainiuyani Bunaaox 1.

XBopa O., 14 poxkis, noctynuna 10 KHIT «MJIJT Ne 5»
3MP 1o HeppOTOTIHHOTO BiAMINICHHS 31 CKapramMu Ha:
TOJIOBHHMHU O1J1b, HAOPSIKIIICTB HIT, OUIb y IUISHIII HUPOK.
[onepenniit miarno3: I'momepynonedput? [adexmis ce-
YOBUBIJIHUX LLIAXIB?

3 aHaMHe3y XHUTTS: AWUTHHA Bif 1-i BaritHOCTI Ta 1-X
TIOJIOT'IB, SIKi ITepebiranu 6e3 yckinagneHs; Bara 3250 1, mo-
BkuHa 49 cM; nepeHeceHi 3axpoproBanus: I PBI (#e yacto),
raiiMoput, aAucMeTaboiuHa Heponarist. Y Bimi 3 pokiB —
CTallloHapHe JIKyBaHHS 3 IPUBOJY TOCTPOro OpPOHXITY.
[Ipu o6crexxenni — migsumenas AJIT y 2 pasu Bin HopMH,
nepes; BUNMcKoro nokasHuk AJIT 3HU3MBCS, ane Hazxami
KOHTPOJIb HE TIPOBOJIMBCSI.

3 aHaMHe3y 3aXBOPIOBAHHSA: 3a 6 MiCSIIB A0 MOTpa-
IUISIHHSL Y CTAI[iOHAp 3 METOK 3MEHINCHHS MacH Tijia Ji-
BYMHKA TOTPUMYBajacs HU3bKOKAIOPIHHOL HieTH, mpu-
HiMana TpaB’siHI 4yai Ta cxXy/uia 3a 3 micsii npuOIM3HO Ha
10 xr. 3a 2 THKHI 10 MOTPAIUIIHHS B CTAIlioHap TypOyBaiu
6oJ1i B )KHMBOTI, PiAKI BUITOPOKHEHHS 10 4 pa3 Ha 100y; ca-
MOJIKyBaHHS HipypokcazuaoM; Ha 6-y 100y — Bij3Haua-
JIOCS TIOTIiPIICHHS CTaHy — MiIBUIIEHHS TEMIIEpaTypH Tijia
1o 37,6 C, Gunb B emiractpii, 34yTTs )KMBOTa, HAOPSIKK Ha
HIDKHIX KiHIIIBKaX, 3MeHIIeHHS Aiype3y. [Ipu mepBrnHHOMY
orsi Ta 0OCTE)XEHHI B CTAI[ioHapi: MIKIpHI IIOKPUBHU Ta
BUMMI CJIM30B1 O0OJIOHKH IKTEPUYHI; HAOPSKU TOMIIOK Ta
CTOIT; TIpH AyCKYJbTalii JIETeHb — TUXaHHS BE3UKYISIPHE,
XPHUITIB HEMA€E; TOHHU CEePLs SICHI, PUTMIYHI, CHCTOJIIYHI;
JKUBIT M’ SIKUH, 30y THH, HAOPSKITiCTh IEpeTHBOI YePEBHOT
CTIHKH; TediHKa 30inbireHa Ha 2.0 cM; CeYOBHITYyCKaHHS
BinbHE, Oe300icHe, pigkicHe, cumnToM [lacTepHalib-
KOTO «+» 3 IBOX cTOpiH. PiBeHb 3aranpHOTO OiipyOiHy —
236 mxmonb/i; AJIT — 180 On/m; mpu Y3]] yepeBHOI 10-
POKHHHH Ta HUPOK BUABICHI Tu(y3HI 3MiHU MEYiHKH,
remaToMerais, aCliuT, a TAKOK Au(y3HI 3MIHU HAPOK.

Byno npoBeneHo xomiiekcHe 1abopaTtopHe Ta iHCTPY-
MEHTaJbHE 00CTEXEHHS 3 BUKOPUCTaHHAM 1H(EKLIIHHIX
mapkepiB: AntiHAVIgM (-); AntiHCVIgM + JgG (-);
HBSAg (—); PHT'A 3 iepcunio3anm giarHocTaKyMoM O3(—
); obcrexxenHst Ha stentoctipo3 PMA (-); ayroiMyHHI Map-
kepu: arTuHyKiIeapHi IgG 1.59 E/ma (N - < 1,0 S/CO); AT
1o mitoxouapii IgG 5.65 E/mn (N - <20 MO/wmn); meta-
6omiuni Mmapkepu: Migs —21.50 mxmons/a (N - 12,6-24,3),
nepynorutasmin — 44mr/m (N>200mr/m). Y3/ cepus — cuc-
TOJIYHA TUCQYHKIIIS JIIBOTO MITYHOYKA, T1IPOTIePHKAP]I.
[IMK i3 mitpansroto perypritamieto 1 ct. EKT ceprs —
BOJIBTaXK 3HW)KEHUH, CHHYCOBA apUTMis, EIEKTPHYHA BiCh
BiJIXHJICHA, TFICMETa0O0IYHI 3MiHH Y MioKapi. PeHTreHo-
rpacgis opraiB IpyHOi KJIITKH — JJiBOOIYHA THEBMOHIS
S8 B cTaxii rimepemii. PEeHTreH — 03HaKH PEaKTHUBHOTO
IDICBPUTY 3ITiBa.

Ha npyruii 1eHbp 3 MOMEHTY HaJIXOJKEHHS Yy CTalli-
OHap CTaH JWTHHM TOTIpPIINBCS, Bi[3HAYECHA HETaTHBHA
JUHaMIKa: SBUINA OJIiroypii, rinepoinipyOinemii; Hapoc-
TaHHs HAOPSIKOBOTO CHHJPOMY, IO J03BOJIMIIO IPHUILYC-
TUTH J1arHO3 JIEKOMIIEHCOBaHOTo 1upo3y. IlepeBenena
y BAIT — cran Baxkwuii 3a paxyHOK 0iipy0iHOBO{ iHTOK-
cHKanii, HaOPsKOBO-aCIUTHYHOTO CHHIPOMY: BHpa)keHa
IKTEPUYHICTb LIKIPH Ta CIIM30BUX, HAOPSKIIICT NEPEeJHBOT
YepeBHOI CTIHKHU Ta HIDKHIX KiHI[IBOK, 301JBIIEHHS KOJa
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KUBOTa, CAMITOM (pIIOKTyaIii, renarocriaeHoMeratis
(meuinka + 2 cm, cenesinka +3 cm). PiBeHs 3aranpHOTO
6imipy6iny — 374 MKMOJIB/JT, TPSIMOTO — 216 MKMOIB/JI.

JnTtrHa Oynna KOHCYJIETOBaHA By3bKUMH CIICLiaiCTaMH,
30KpeMa IracTpOEeHTEPOIIOTOM, OKYIiCTOM, HEBPOJIOTOM, T'e-
MAaToJIOTOM Ta iH(eKkioHicToM. KoHCHTiyMOM crierialicTiB
OyJ10 BUCTABJICHO KITIHIYHMH AiarHO3: OCHOBHHI: XBOpoOa
Binbcona; ycknanHeHHs ocHOBHOTO: 1{po3 neuinky Ha
crazii nexommeHcaii. [TopransHa rineprensis. Acuut. Tok-
cnyHa eHnedanonaris. [enaropenansuuii cuaapom. JliBo-
CTOPOHHS ITHEBMOHIA S8, THiITHIIT €HIOOPOHXIT, CTUICHOME-
rauis, rinepcruieHisM. JIBC-cunapom, HaOpsKOBO-aCIMTHHI
CHHJIPOM, TiJIponieprKap], rigporopakc. CymyTHii: AHeMis
3MIIIAHOTO TeHEe3y (30KpeMa I'eMOJIITHYHA).

[IpoBeneHe nmikyBaHHS: aHTHOAaKTEpiabHA Tepartis, iH-
¢ys3iitHa Tepamis, xenar mMifi — J-neHinuaMin, TOpMOHO-
Tepartisi, AiypeTuKy, mia3Madepes, reMoTpancdysis (epu-
TpOLMTapHa Maca, CBIXK03aMOpPOXKEeHa TuIa3Ma, albOyMiH
10%, TpPOMOOKOHIIEHTpAT), JIANapoLeHTe3. Y CTaHi AUTHHH
BiI3HayaJacsl HeraTHBHA IMHaMiKa BHACIIITIOK HAPOCTaHHS

CHHIPOMY IOJiOpraHHoi HegocTarHocTi, JIB3-cuuapomy,
reMOAMHAMIYHUX TTOpYIIEHb. Teparmis, o IpoBOgHIack,
Oyuna 6e3ycmimmnoro. Ha 10-Ty o0y nepeOyBaHnHs y crarti-
OHapi KOHCTaTOoBaHa 0i0JI0TiYHA CMEPThH BHACIIIOK TOCTPOT
TIeYiHKOBO-HUPKOBOI HEJIOCTATHOCTI. BpaxoBytoun craito
XBOpOOH, 3 SIKOI0 AUTHHA 3BEPHYIACS 32 MEAWYHOIO J0-
TIOMOTOI0 Y CTaIliOHap, CMEPTh Ha JaHOMY eTarri Oyia He
3ano0iKHa.

[MatomoroanaroMiunamit giarHo3: OchosHuili: XBOpoOa
Binbscona (I'emaronenTukynspHa aerenepais). Ycxaao-
Henna: MIKpOHOIYISIPHUI IIMPO3 TediHku. ['enarocrure-
HoMmeratist (Maca neqinku — 1277 r npu Hopmi 1140 1, ce-
ne3inku — 600 r mpu Hopmi 110 1). Actmt (850 mu). Nigpo-
Topakc (y JiBiif TuieBpanpHii mopoxxuuHi — 300 M1, y mpa-
Bili — 150 mut). [HTEpCTHIIANBEHO-ATBBEONIIPHINA CEPO3HO-
reMopariyHuil HaOpsK jereHb. HaOpsk-naOyxaHHS ro-
JOBHOTO MO3KY. JlucTpodivHi 3MiHM TOJIOBHOTO MO3KY
y BUINISAJI TJTI03y CTPOMHM Ta ocepenkoBoi nmpouidepamnii
aCTPOIMTIB y MiJKipKOBHX sipax. [lapeHximarosHa aunc-
Tpodis cepryt, HupoK (Puc. 1, 2).

Puc. 1. Makponpenapat neuiHku.

a)

6)

Pwuc. 2. TicTronoriyHuit npenapat ne4viHku: a) naudicHTa; 6) rictonoriss B Hopmi.
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Hipunaka 2014 poky Hapo/KeHHS. Y Billi JUTHHH
5 POKiB 6 MICSIIIB MaTH 3BEPHY/IACH 3a KOHCYJIBTAIIEI0
Ha Kadeapy auTsaunx xBopoo. Ckapru: 3aKpenu nporsi-
TOM OCTaHHIX 2-X MicAmiB (iHTepBayn MiX AedexanissMu
3-4 nHi, nopyueHHs akTy Aedexarii), 3004eHHS aneTUTy,
JPaTiBIUBICTb.

AHaMHe3 )KUTTS: AUTHHA B 1-i BariTHOCTI 6€3 ycKiai-
HEHb, NIEPIIX IOJIOTiB IPHPOTHNM IuIsTXoM; Bara — 3500 T,
noxrHa — 51 cm. [licns HapoMKeHHS TIarHOCTOBAHO Ke-
¢danoremaromy. Crioctepirayiacs 3arskHa HeOHaTajJbHa
KOBTSHHIA. OCOOIMBOCTI HYTPUTUBHOTO CTaTyCy: 3 MO-
MEHTY BBEJICHHSI IPUKOPMIB B PallioHi BKpal HEJOCTaTHBO
M’SICHHX MIPOAYKTIB (Mo 2-3 pa3u Ha THKIICHbB, B3arai
HE BXKHBA€ IEYiHKY), Y XapuyBaHHI Ha/UIMIIOK MOJIOKA.
3 2 poKiB AWTHHA ICTh Kpelay Y BEJUKiil KUIBKOCTI, ajie 10
JlikapiB OaTHKH HE 3BEPTANINCS, TUTHHA HE 00CTEKyBaJIacs.
[epeneceni 3axBoproBanus: ['PBI (He wacto), auTcamox
He BinBimyBasa. Y Bimi 4 pokiB JliKyBajacs aMOyJIaTOpHO
3 niarHo3oMm: (yHKIIOHAJIbHE MOPYILIEHHS OPraHiB TPaB-
nenHs. [Ipu oOcTexeHHi: 3aranbHAN aHali3 KPOBi — Te-
morno6id 90 r/m; Y3]1 opraHiB 4epeBHOI MOPOKHUHU:
30UIbILIEHHS Me3eHTepiasibHUX JIiMpoBy3iiB. [Topankiioro
00CTE)KeHHS Ta JIIKyBaHHS HE MPOBOAIIOCH. CIIaTKOBICTh
B CiM’T HE OOTsDKEHa.

[Micns koHCyNMBTAIi OyII0 MPOBENEHO OOCTEHKCHHS —
3arajJbHUAN aHai3 KpoBi: jeikonutu — 8,4 x 109/1, re-
Moro0iH — 86,1 r/i, eputpormtu — 5,48 x 1012/11, rema-
tokput — 0,29 (N — 0,32-0,42), MCV — 53 (N — 75-89),
MCH - 15,7 (N — 25-33, MCHC - 293 (N — 323-368,
tpombonuTtu — 559 (N — 180-500); dbeputun cupo-
BaTku KpoBi — 41, 2 ur/mn (N — 6inbume 10-12 Hr/mo.
AJIT-312,5 on/n (N —13,0-45,0 on/m), ACT —218,9 on/n
(N - 15,0-60,0 on/m), aminaza nankpearudna — 10,6
(N — menme 31); kpoB Ha iHdekuii: renarut B, C, Tok-
COIDTa3MO3 — HETAaTHBHI; aHTUTLIA 10 PAHHBOTO AHTHTCHY
BED — nerarusni; Y3/ opraHiB 4epeBHOT HOPOXKHHUHU —
301IBIICHHS TIEYIHKY Ta ITiIIUTYHKOBOI 3ano3u. byna Ha-
NpaBjieHa Ha KOHCYJIBTAII0 10 JiKaps-iHpeKIioHicTa
renaToleHTpy o0JacTHOI iH(eKIiiHOT ikapHi M. 3ano-
pixoxs. JlomatkoBe 00CTEKEHHS KPOBi ITOKA3aJI0 3HIKEHHS
Ha pIBHHA LEPYJIOIUIa3MiHy, HA OCHOBI YOTO 3aIliI03peHO
xBopoOy Binscona. [[yist yTouHeHHS iarHO3y AWTHHA Ha-
npaeieHa B HeHTp autsyoi renarosorii Y «ITTAT HA-
MHYVY», ne nposeneno norubnene odcrexxenns. [lepma
rocrmitamzarist Tepminom 3 23.09.2019 p. mo 04.10.2019 p.
IIpu nomaTkoBOMY 0OCTEKEHHI BUSBICHO: PiBEHb Ie-
MOTIIOOIHY Yy 3araJIbHOMY aHali3i KpoBi — 95 1/11; BMiCT
Mmigi y cedi — 0,30 mr/n (mpu Hopmi 0,01-0,05 mr/n); mo-
0oBa ekckperris Mifi i3 ceuero mr/in 0,24 mr Ha 100y (TIpU
Hopmi 0,012-0,08 mr); piBeHb 1epyJIOMIa3MiHy KPOBI —
15,44 mr/mn (mpu HopMmi — 22,0-61,0 Mr/m); iMmyHOrpama:
I1gG — 10 r/m; IgA — 0,94 1/i1; IgM — 2,7 /115 KOHIIEHTpAaITis
Bitaminy /I (250H) — 110 umoib/1 (HOpMa); BMICT KaJlb-
mito — 2,61 Mmmons/m, pocdopy — 1,65 Mmons/n (HOpMa).
Jlinigorpama (Hopma): piBeHb 3aralibHOTO XoJecTe-
puHy — 3,93 MMmons/1; Tpurininepunis — 0,79 MMoins/m;
JINBIL — 1,3 mmoas/n; JITTHIL — 1,96 MmMonb/i;
JITJHIL] — 0,36 MMoub/1; iHIEKC aTeporeHHocTi — 2,0.
[Toxa3HWKHN TOPMOHIB MIUTOBUIHOI 32703 (HOpMa):
TTT — 1,23 mmoms/n, T4-12,86 Mmmomns/m. 3a pe3ynsraTamMu
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EKT — cunnpom ckopoderoro P-Q. 3a mokazHuUKaMHu yiib-
TPa3BYKOBOI enactorpadii cepenHiii HOKa3HUK KOPCTKOCTI
nevinku — 9,6 lla (mpu HOopMi — 2-7 k[1a), mo BigmoBinae
¢i0po3y neuinku F3.

BucrasneHo kiiHIYHKH AiarHO3 — XBopoba BinbkcoHa,
nedinkoBa (opma. 3anizonedinntaa anemis. [Iposenene
JikyBaHHs: fqieta — ¢t Ne 5, D-nieHinmnamin 125 mr/no0y,
rernaTonpoTEeKTOPH, TIpenapary 3aii3a. PekomeHnaamii npu
BWITKCIIi: Ai€Ta iHANBITyadbHA 3 00MEKEHHIM IPOIYKTIB,
SIK1 MIiCTSTh MiJb; D-TICHINMIaMiH; TIpeniapaTy [UHKY; Ii-
PHIOKCHH; YPCOIE30KCHUXOJIeBa KUCIIOTA; AHTPAlTh; BiTaMiH
E; Bitamin [[; epmenTH; mpoOiOTHK; MOBTOPHA TOCIITa-
mizanis yepes3 1 micsp.

KonTposnbsHe obcTexeHHs (depe3 4 Micalli Bif mo-
YaTKy JIIKyBaHHs): piBeHb LepyJIOINIa3MiHy IiJBU-
muBcs, aje 3anumancs 3HmKeHuM — 0,134 (Hopma
0,16-0,45); piBeHb aKTUBHOCTI IMEYIHKOBUX TpaHCaMiHa3
JIEI0 3HU3MBCS, ajle 3alIMIIaeThcs miasumenum: AJIT —
180,5 On/a (wopma — g0 39 Ox/n); ACT — 107,3 On/n
(mopma < 52 On/m). OGcrexeHHs uepe3 1 pik Big moyarky
JiKyBaHHA: piBeHb Hepynomiasminy — 0,190 (Hopma);
AJIT - 39,6 On/n; ACT — 45,1 On/n (HOpMa).

[Ipu moBTOpHIl TOCTiTaNI3aMii Y BIIAIICHAS TUTSII01
remarosiorii 1Y «IITAT' HAMHY» y 2022 porii: 3araib-
HUH aHaNi3 KpoBi Ta 010XIMIYHI TOKa3HUKH — Y MEXax
HopmH, BEmodaroun AJIT ta ACT; ropMOHH IIUTOBHI-
HOIT 3a71034 — 0€3 BiAXHUIEHb; 3aJHIIACTLCS ITiBUILE-
HOIO 1000Ba eKcKpemist Mifi 3 cedi — 621 Mxr (HOopMma
< 50 mkr); 3HMWKeHHH piBeHb BiTaminy J| — 21,0 Hr/mMn
(mopma — 30,0-60,0 HI/ Ma). Y NiKyBaHHI HOJOBXEHA
iHOuBigyanbHa gieta, D-nenimumiamia — 500 Mr/no0y,
mipunokcuH 20 Mr/ 100y, YpCOIe30KCUXO0NIeBa KHCIOTa
250 mr/mo0y — 1 pik, mikyBanpHa no3a BiTaminy /| —
4000 MO/ nens — 3 micsiri, notim 2000 OJ1/nensb TpuBalo.

[ToBTOpHA KOHCYNBTAIIS y BiIAUICHH] JUTAY01 Tema-
tosorii IV «I[TAT"' HAMHY vy xoBtHi 2024 p.: 3araiib-
HU aHami3 kpo.i, mokasHuku AJIT, ACT — B Hopwmi; Y3/]
YepeBHOI MOPOXHUHU Ta HUPOK — NU(y3HI 3MiHHU IMapeH-
XIMU TEYIHKH, TUCXOITisl, PEaKTHUBHI 3MIHU TKAHUH ITiJI-
IUTYHKOBOI 3aJI03H; 3aJIMIIAETHCS ITiIBHIEHOI0 1000Ba
exckpeuis mini 3 ceui > 600 mkr (Hopma < 50 mkr). Ha
(hoHI momoBXKEeHOTO JTiKyBaHHS D-NeHinuIaMiHOM Bif-
MiueHa MMO3UTHBHA JUHAMIKa 3a TaHUMHU eyactorpadii:
craais ¢pioposy neuinku F2, pemicis. PekomennoBano:
niera; D-neninunamin — 500 mr/go0y mocTiitHO; mipu-
JIOKCUH — 25 Mr/mo0y MOCTIHHO; yPCOIE30KCHUXOJIeBa KHC-
nota — 500 mr/moby — 1 pik; Bitamia [ — 2000 MO.

IIpu koHTpOIBLHOMY OOCTEX)eHHI (TpaBeHb 2025 p.):
3aranpHUH aHami3 KpoBi, mokazHuku AJIT — 23,1 On/n,
ACT - 26,4 On/n (B HOpMI); 3aJTUIIIAETHCS T ABUIIICHOIO
JI000Ba eKCKpellis Mifli 3 cedero — 307 MKT, [0 OB’ sI3aHO
3 HETIOBHUM JOTPUMAaHHSAM JUTHHOIO CIICIialbHOI Ii-
€TH, aJIc BIJIMIYaE€ThCS 3HMIKCHHS MMOKa3HUKA y 2 pas3u 3a
OCTaHHIH piK.

barbku niteit Hagamy iHGOPMOBaHY 3rojy LIONO ITy-
Oikawii JaHUX KIIHIYHUX BUIAIKIB.

BucHoBku

1. V¥ xiHivHOMY BHmaKy | mouatok xsopoou Binbcona
MO)KHA TIPUITYCTHTH Y Billi 4 POKIB, 1110 MaJI0 OS3CHMITTOMHHUI
nepe0ir Ta HesHayHe minsuiieHHst AJIT. XBopoOa «Trxo»
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mporpecysaia 10 14 pokiB, KOJIH PO3BHHYBCS IPO3 TICUIHKA
Ha CTaIii JeKOMITCHCAIIIT 3 HE3BOPOTHHM JICTATTEHUM BHXOJIOM.

2. 'V xiiHiYHOMY BUMaAKy 2 xBopoba Binbcona Oyna
3ariI03peHa BUMAIKOBO MPU OOCTEIKECHHI TUTHHH 3 JTia-
rHo30M: DyHKIIIOHATBHE TOPYIICHHS OPTaHiB TPABJICHHS.
OyHKIioHATBHAHN 3aKpetr. [1inBrIIeHHs Te4iHKOBUX TPaH-
camina3s (y 4-7 pasiB Bix HOpMH) O3 KIIHIYHHX CHMIITO-
MiB ypa)KeHHS IEYiHKH Ta TOAaJbIIe KOMIUICKCHE 00CTe-

TIOTIEPETUTH MPOTPECYBaHHS XBOPOOU Ta cTabinmizyBaTn
(GyHKIIT MeYiHKH.

3. 3amimo3pury xBopoOy BinbcoHa y miTelt MOXXHA TIpH
HE3pO3yMITNX 010XIMIYHHX MOPYIIEHHSX MEYiHKH, 0CO-
O7MBO TIPH TMi/IBUILEHHI PiBHS MIEYiHKOBUX TpaHCaMiHa3,
TIPY HU3BKHX PIBHSIX LEpyJIoIIIa3Miny y KpoBi. CBoedyacHe
NPU3HAYEHHS MEMKAMEHTO3HOTO JIIKYBAHHS Ta CTICTIiab-
HOT TI€TH T03BOJISIE CTa0Ii3yBaT! (DYHKIIT MEYiHKH Ta

YKEHHS AUTHHH 3 BKIIFOYCHHSIM ITOKa3HHKa IEPYJIOIIa3MiHy
y KpOBi HaJIaJI0 MOXJIMBICTH 3aIiZO3pUTH XBOpoOy Binb-
COHa, sika Oyi1a IiITBEep/PKeHAa Ha Ii/ICTaBi TJabopaTopHUX
MTOKa3HUKIB MTOPYIICHHS OOMIHY MiJli Ta pe3yJIbTaTiB yilb-
Tpa3ByKoBoi entactorpadii. CBoeyacHe npr3HaYeHHS MEIH-
KaMEHTO3HOT0 JIIKYBaHHsI Ta CIIELiaTbHOT TI€TH T03BOJIHIO

TICBHOIO MipOFO TIONIEPEAUTH ITPOTPECYBaHHS XBOPOOU.
KoHdnikT iHTepeciB: BiacyTHii.

[Dxepena chiHaHCyBaHHSA: camodiHaHCyBaHHSI.
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HERITAGEFUL WILSON’S DISEASE IN THE PRACTICE OF PEDIATRICIANS AND FAMILY PHYSICIANS
(CLINICAL CASES)

L. Boyarska, 1. Redko

Zaporizhzhia State Medical and Pharmaceutical University
(Zaporizhzhia, Ukraine)

Summary.

The relevance of this issue stems from the high risk of mortality and disability in pediatric patients with Wilson’s disease.

The purpose of the work is to analyze the current challenges in diagnosing and managing this condition, particularly given the
limited experience of pediatricians and family physicians with rare pediatric pathologies, based on our clinical observations of children
with Wilson’s disease.

Material and methods of the study. The investigation was based on clinical observation of children with confirmed Wilson’s
disease. Diagnostic evaluation included comprehensive clinical assessment, biochemical testing, ultrasonographic examination, and
histopathological analysis when indicated.

Results of the study. We present two clinical cases of Wilson’s disease with distinct disease progression. The first clinical
case involved a 14-year-old patient admitted in critical condition with manifestations of severe liver dysfunction including marked
hyperbilirubinemia and ascites. Despite intensive care measures in the ICU, the patient’s condition progressively deteriorated with
development of progressive multiorgan failure, disseminated intravascular coagulation (DIC), and hemodynamic instability. On day 10
of hospitalization, the patient succumbed to acute hepatorenal failure. Postmortem examination confirmed Wilson’s disease.

The second case concerned a 5.5-year-old girl initially evaluated in outpatient settings for nonspecific digestive complaints.
Biochemical testing revealed elevated hepatic transaminases, reduced ceruloplasmin levels, and negative infectious markers. The patient
was referred to the Pediatric Hepatology Center at the State Institution «IPAG NAMSU,» where Wilson’s disease (hepatic phenotype)
was confirmed. Over the past six years, she has been treated with the copper chelator D-penicillamine and maintained a low-copper
diet. Her condition remains stable, with no disease progression and preserved quality of life..
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Conclusions. These clinical observations demonstrate that delayed diagnosis of Wilson’s disease inevitably leads to mortality, while
early intervention enables favorable prognosis. Our experience emphasizes the importance of considering Wilson’s disease in pediatric
patients with hepatic abnormalities and the critical need for specialist referral in such cases.

Keywords: Wilson’s Disease Hereditary Disease; Diagnosis; Clinical Manifestations; Hepatic Form; Treatment.
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KJIIHIYHUN BUTTAJIOK JUATHOCTUKU
TA JIIKYBAHHS KICTU ICYHUKA
TTAHTCHLKUX PO3MIPIB

H. Bepecniwox'?, M. Manauunceka'?, v JUBYMHKHU-TTJJIITKA

L. Hizyua', O. Kopomaw', 0. Kpasuuwiun'

JIpBiBCHKHMII IEpUHATANIBHUN LICHTD',

JIpBIBCHKMI HalliOHAJIBHUI MEIMYHUN YHIBEPCUTET
imeni Janwmna [anuipKroro?,

(M. JIbBiB, YKpaiHa)

Pesiome.

006 emui ymeopens Ac4HUKI8 y dimell — docums pioxicue asuwe. Bonu cmanosnsime menwi sx 2,0% eunaoxis cepeo ycix nyxaum
¥ Oiguamox eikom 00 16 poxie. Kniniuna kapmuna 006posKiCHUX HOBOYMEOpeHb ACUHUKIG Y Oi64am-nionimkie oyice eapiadbenva i mooice
KOnueamucs 8i0 Oe3CUMNIMOMHO20 nepebdicy 00 NOPYULeHHs MEHCIMPYATbHO20 YUKILY, MA308020 00710, HyOomu, 61ir060mu, niO8UlLYeHHs.
memnepamypu mina mowjo. Memoou sizyanizayii gidicparoms eaxciugy pons y diaeHocmuyi Kicm acunuxie. Memooom diaznocmuxu
nepuioi il 66adCAEMbCSA YIbMPACOHOPADIs, KA 0036015€ 8I00UDEPEHYII08AMU KICMU AEYHUKIG 810 THUUX NATNOLOIYHUX CIAHIE
ma eusnayumu mun xkicmy. OOHAK, AKWO YIbMPA38YKO8A OIAZHOCIMUKA He 0AE MOMCIUBOCI YIMKO 6epughikysamu 0iazHos, mooi
HeobXiOHO nposecmu KOMA 10mepHy abo MasHimHo-pe3oHanchy momozpagiro. JIikysanns HOBOYMEopeHs ACUHUKIG Y dimell ma
nioNimKi6 NOBUHHO TPYHMYBAMUCS HA MAOTHBAUBHOMY Op2aH036epiealouomy nioxooi 3i 30epedcenHsIM QepmunbHOCHI.

Kniniunuii sunadox. Y cmammi npe3eHmosano KuiHiyHuil 6unadox 15-piunoi oiguunxu, y axoi 6y10 UAGIEHO Kichy 1i6020
SACUHUKA 2I2AHMCLKUX POIMIPI, SIKA CRPUHUHUILA 0800TUHULL 2I0POHepPO3 ma Hadani Oyna YCRIWHO NPOONEePOBaAHA J1ANAPOCKONTUHUM
00CmYnom 3a605KU 31A200XHCEHIL POOOMI MYTbIMUOUCYUNTIHAPHOT KomarOu. TlayieHmKa nocnynuna 3i ckapeamu Ha 30116UeHHSL Macu
mina ma weuoKutl picm dcugoma é 00 ’emi npomsazom oCmannbo2o micaysa. Ilpu npoeedenni ynompasgykoeo2o obcmenicents 610
BUABTIEHO, WO 6CIO NOPOJICHUHY MATO20 MA3Y MA YEePEesH) NOPOICHUHY UNOBHIOE OBOKAMEPHUN PIOUHHULL, MOHKOCMIHHUI YMEIp 0e3
NPUCTIHKOBUX 00 EMHUX BKIIOUEHb, 03 03HAK BACKYIAPUIAYIL (TIMOBIPHO YUCTAOEHOMA NE8020 AECYHUKA 2i2AHMCHKUX POIMIDIB), AKULL
docsizae MeuonodioHo2o 8i0pocmka. MazHimHO-pe30HAHCHA MOMOPAis OPeaHie Mano2o Mmazy ma 4epesHol NOPONCHUHU NIOMeepouLa
HAABHICMb Y NAYIEHMKU 2I2AHMCHKO20 MA3080-A00OMIHANLHOO0 JIOKVIAPHO20 KICMO3H020 YMBOPEHH: 0e3 03HaK KOHMPACMHO20
niOCUNeHHs: CMIHOK ma 8useuia 06800iunuUil 2iopoHepos. 11i0 endompaxeanvuum Haprko3om Jiguunyi 6Y10 NPoedeHo 1anapoCcKonio
3 guxopucmanuam 3D-mexnonoeii. 11i0 yac onepayii 6yno cnyHKmoeano kancyny Kicmu — acnipoéano onusvko 6800 ma nposopoi
Cepo3HOl piOuHU, Nicis 4020 OYI0 BUABIEHO NEPEKPYM HIJCKU Kicmu 1i6020 AcuHuka. [Iposedeno demopcito aeuHuxa, 1ieo0iuny
YUCIMEKMOMIIO 3 MAKCUMATIbHUM 30EpeHCeHHAM ACUHUKOB0T mKanuHu. ZKoOHux inmpaonepayitinux ma niciaonepayiiHux yCkiaoHes He
oyno. [o onepayii saza nayienmxu cmanosuna 41,1 ke, a 066i0 srcusoma — 81 cm, nicas onepayii maca mina — 33,3 ke, a 066i0 srcusoma —
68 cm. Takum yurom, nicist guOanenHsl 2ieanmcbKol KICMu 6020 ACUHUKA, 8a2a NAYIEHMKU 3MeHuUunacy Ha 8 ke, 06 ’'em manii —na 13 cm.
Ha opyay 000y nicrisionepayiiinoeo nepiody nayicHmxa y 3a008ibHOMY CMaHi 0Y1a 8UNUCAHA 0000MY NiO CROCMEPENCEHHsL nediampa
ma oumsA4o2o einexonoaa. Pesynomam cicmonoziunozo 00cniosrcenns niomeepous KHiuHuil 0iazHo3: ceposHa YUCMAOeHOMA AEYHUKA.
Yepes 00un micays nicis ONepamueHo2o JiKy8anHs nayicumyi 6yno npogeoero Y3 Hupox, o3nax 2ioponedpo3y He suagieHo.

Bucnogku. Panns oiaenocmuxa Kicm A€4HUKI@ y 0i64am-nionimkie 0acms 3M02y 0dpamu nepcoHanizoseany maxkmuxy
6€OeHHs NAYIEHMKU MA 3an00ieamu 6UHUKHEHHIO CEPUO3HUX STHEKONIO2IUHUX MA YPOLOIHHUX YCKAAOHeHb. Y diacnocmuyi 0anol
Nnamonozii BUBHAYAIbHY POk 8i0izpAc GUKOPUCAHHS eKCNEPMHO20 YIbMPA38YKOB020 00CMeENCeH . Y 6UNAOKY 8elUKUX POIMIDI6
Kicmu ma QiaeHOCMUYHUX CYMHIBI8 YIbMPA38YKO8Y OiAcHOCTUKY Ci0 OONOBHUMU KOMN TOMEPHOI0 A60 MAZHIMHO-PE30HAHCHOIO
momozpagicio, a Maxox#C 6USHAYEHHAM OHKOMAPKEPIS ACUHUKA. YCniwHul pesyibmam y makmuyi 6e0enns 0iguam-nionimkie
i3 Kicmamu SIEYHUKIG 2i2aHMCbKUX POIMIPIE 3abe3neuye 31a200HceHd poooma MyibmMuOUCYUNIIHAPHOL KOMAHOU i3 3A/lyYeHHAM
oumaA4020 2inexonoza, yponoaa, cneyianicma yiempaseykogoi 0iaeHocmuxku ma anecmesionoza. Y eunaoky neobxionocmi
NpOBeOeHHs ONePAMUBHO20 BMPYUAHHS Y 018UAM-NIONIMKIG 3 KICMAMU SEYHUKIE EIUKUX POIMIPIE 3a 8i0CYMHOCMI 03HAK
ManieHizayii nepesazy ciio 8io0amu 1anapoCKONi4HOMY OOCIYNY, 34 MONCIUBOCTI, 3 8uKopucmanuam 3D mexuonoeii.

Knwuoei cnoea: xicma scunuxa; ranapockonis,; yucmexmomis, 0oghopexmomis.

Bctyn IIeHHS TeMIieparypu Tia Tomo [2]. Kictu Benmkux po3mi-

O06’eMHI yTBOpEHHS S€YHUKIB y AiTEH — JOCUTH Pill-
KicHe sBuIe. BoHH cTaHOBIATE MeHII Hixk 2,0% Buman-
KiB cepell YCiX MyXJIMH Y JIiBYaTOK BikoM 710 16 pokis [1].
VY mianmiTKOBOMY Billl SI€EYHUKH MOXYTh MICTHTH 3HAYHY
KUTBKICTH (ONIKYJIIB HA PI3HUX CTAisX PO3BUTKY. binb-
LICTh KICT S€YHUKIB y MIITKIB € (QONIKYIIpHUMH 1 BH-
HUKAIOTh BHACIJIOK TOPYIIEHHS JO3piBaHHA (oIIiKyia 10
OBYJISILIIT T2 HOTO 1HBOJIIONII. Y YacTHHI BUIAJIKIB 3ycTpida-
FOTBCSI KICTH YKOBTOTO TiJIa, IKi BHHUKAFOT ITICIIS OBYJISIIII.

Kiiniuna kapTiHa 10OpOsSKICHUX HOBOYTBOPEHb SIETHH-
KiB Yy AiBYAT-IIUTITKIB Ty>e BapiaOeabHa 1 MOYKe KOJMBATHCS
BiJ] 0€3CHMIITOMHOTO TIepediry a0 MOpyIIeHHS MEHCTPY-
AIFHOTO ITUKITY, TA30BOTO OOITI0, HYIOTH, OIFOBOTH, ITi/IBU-

PIB MOXYTh CIIPHYIUHHUTH TIOYACTIIIIAHHS CEUYOBHUITY CKAHHSI,
3aKpery, BIIUyTTS TUCKY B HIDKHIX BiJIinax kuBoTa [3].
JoOposiKicCHI HOBOYTBOPEHHSI IEUHHUKIB XapaKTePH3y-
FOTBCS PI3HAMH KITiHITHAMH MIPOSBAMH Ta ITOTPEOYIOTH BCTa-
HOBJICHHS THITY, TEPMiHY 1 JOILITEHOCTI OIIEPATUBHOTO JIIKY-
BaHHS /IS 3a100iraHHs TaKUX TMOTCHIIIMHIX YCKIIaTHEHb, K
MEPEKPYT SIEYHHUKA, PO3PUB KAIICYJIN KIiCTH, BHYTPIIIIHbOYE-
PEeBHOI KpoBOTEdi Ta Oe3mIimas y MaitOyTHpoMYy [4].
Kiiniune oOGcTeXeHHs AiBUAT-IIAIITKIB, SIKI MalOTh
KICTH S€YHHKIB, TOBUHHO BKJIFOYATH JCTAILHUN aHAMHE3
OO0 MEHCTPYalbHOI Ta CEKCYyalbHOI (DYHKIIIT, 30KpeMa
OIIHKY AWCMEHOpe] Ta MpUioMy KOMOIHOBaHUX Opajib-
HUX KOHTPAICIITHBIB, a TAKOK 00 €KTUBHE OOCTEIKCHHS.

235



HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XV, Ne3(57), 2025
voL. XV, Ne3(57), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

JlabopaTopHi AOCHTIPKEHHS BKJIIOYAIOTh BU3HAYECHHS OH-
KOMapKepiB Ta B-XOpiOHIYHOTO TOHAIOTPOIIIHY 3 METOIO
BUKJIFOYEHHS BariTHOCTI.

Mertonum Bisyaizatii BiirparoTh BaXJIMBY POJIb Y Jia-
THOCTHII T1HEKOJIOTIYHUX 3aXBOPIOBaHb, 30KpeMa i KicT
SIEYHUKIB y JiBYAT-TIUTITKIB, OCKLIEKH 9aCTO CHMITTOMHA
1 KITiHIYHE 0OCTEKEHHS HE € crenudigauMu. MeTomaoM Bi-
3yasi3allii HepIoi JIiHii BBaKa€eThCsl YABTPa3ByKOBA JiarHoC-
THKa, KA JO3BOJIAE BiAu(epeHIifoBaTH KiCTH SEYHUKIB
BiJl IHIIIMX MATOJOTIYHUX CTAHIB Ta BU3HAYMTH THI KiCTH
[1, 5]. Onnak, sKmIo yasTpacoHOrpadis He 1a€ MOXKIIMBOCTI
YiTKO Bepu(iKyBaTH AiarHo3, TOIi 3 MeTO audepeHii-
HO1 JTIarTHOCTHKH HEOOXiTHO TPOBECTH KOMIT IOTEpHY a00
MarHiTHO-pe30HaHCHy ToMmorpadito [1, 5].

Judepentiiiina 1iarHOCTHKA KiCT S€YHUKIB y J1iBYAT-
TUTITKIB BKITIOUA€E TIapaTyOapHi Ta mapaoBapiaibHi KiCTH;
00CTPYKTHBHI aHOMaJTii PO3BHUTKY )KIHOUMX CTATEBHX Opra-
HIB; yXJIMHU S€YHUKIB; EKTOIIIYHY BaTiTHICTB; TiApO- Ta
MOCaBITIIHKC; alCHIUKYIApHui adcrec [5, 6, 7].

VYneTpa3ByKOBI KpUTEPIi KiCTH sieuHHUKA (PO3MIp KIiCTH,
1 BMICT, BHYTPIIIIHS IOBEPXHsI, HASIBHICTh IPUCTIHKOBUX
BKJIIOYEHD TOIO) 1 MOB’sI3aHI 3 HEIO KIIIHIYHI IPOSIBU €
BOKIIMBUMH (haKTOpaMH P BUOOPI ONITHMATBHOI TAKTHKH
BEJICHHS MAI[IEHTKH.

JlixyBaHHSI HOBOYTBOPEHB SIEYHHKIB y JiTEH OBUHHO
IPYHTYBAaTUCS HA MaJIOIHBA3UBHOMY OpPTraHO30epiraroaomy
mixoi 31 30epexeHHsaM deprwibHOCTI [9, 10]. YV mimmiTkiB
CITiJT BiZTaBaTH IIepeBary KOHCEPBaTUBHOMY JIIKyBaHHIO, OTIe-
paTMBHOMY JIIKyBaHHIO MiJJISITAl0Th JIMIIE KICTH PO3MIpOM
noHaJ 6 M, sIKi He PO3CMOKTYIOTBCS 33 IOIIOMOTO0 TOPMO-
HaJIbHOT Tepartii npotsiroM 6 micsis [2]. [Ipu npomy oBapi-
€KTOMis IPOBOJMTHCS JIWIIIE y pa3i KpaiHboI notpedwu [7].

Xipypridae JiKyBaHHS yTBOPEHb S€YHUKIB Y TiBYATOK
3aJIMIIAETHCS CKIIATHUM 3aBJaHHSIM.

Jesiki HayKOBIII CTBEPIKYIOTH, IO IPHU KiCTax se€d-
HUKIB BEJIMKUX PO3MIpiB HE CJIijl BUKOHYBATH JIAIIAPOCKO-
TTi10, OCKUTBKHM TakUH MiaXix oOMexye omepamniifHe mosue
1 OB’ sI3aHUH 3 BUCOKUM PU3UKOM 1HTpANepUTOHESATLHOTO
BHJIUTTS BMICTY KIiCTH, 110 IOPYLIY€ NPHHIHMI abiac-
tuku [11, 12, 13]. Tomy manapocKomito Ciig IpOBOAUTH
npyu A0OPOSIKICHUX YpakKeHHSIX SIEYHUKIB Ta/abo mpu Ha-
s;BHOCTI TiepekpyTy [13, 14, 15]. Iammi K JOCITiTHIKH CTBEp-
JUKYIOTh, 110 JIAITAPOCKOIIYHA Xipypris € Oe3MeUHOI0 Ta
e(eKTHBHOIO JUIS JIIKyBaHHS I1aTOJIOTiH S€YHUKIB, a TIPH
MTyXJIMHAX 3 BUCOKMM PH3MKOM MaJliTHi3aIlii JarapoCcKOIIio
MO)KHa BUKOHYBATH JUISI BCTAHOBJIEHHS YiTKOTO MaKPOCKO-
IIYHOTO TIaTHO3Y, CTa JIFOBaHHS 3aXBOPIOBAHHS Ta PE3EKIIi1
HEBEJIMKHX IyXJIMH. Y pa3i JIarHOCTUYHUX CYMHIBIB I1I0/10
3JI0SIKICHOCTI MpOIIecy ITOKa3aHUH epexis] 10 BIAKPUTOTO
(;mamapoTomMHOro) Xipyprigaoro Brpydasss [ 13].

M 1orojpKyeMocs 3 IyMKOFO Ti€l YaCTHHH HayKOBIIIB,
SIKi BBAKAFOTb, [II0 TIPOBEACHHS ONEPATHBHOTO BTPYYaHHS
JIAMapOCKONIYHHUM JIOCTYIIOM IPH KiCTaX BEJIIMKHUX PO3-
MipiB JOCBITYEHUMH XipypraMu € Oe3IMeIHIM METOIOM
JIKyBaHHS 32 YMOBH ITOCTIHOT Ta aJIeKBaTHOI Bi3yaui3a-
mii [12, 15]. Kpim Toro, TanapocKOmYHUHN MiaXix MOXKe
3MEHIIUTH KUTbKICTh MiCTSAONEpaifHiX 3pOCTiB, M0 Ma€e
BaroMi repeBar, BKJIFOYA0YH 3MEHILCHHS Ta30BOT0O OO0,
MTOKpaIIeHAS (PEePTHIFHOCTI, MOMINIIEHHS SKOCTI KUTTS,
a TaKOXK KOCMETHYHHH Pe3yJbTaT, IO Ay’Ke BaXIIHBO IS
IBYATOK-II1UTITKIB.
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Y BUTAIKy JBOCTOPOHHIX KICT S€YHUKIB, SIKi ITiyIsATa-
I0Th ONIEPaTUBHOMY JTIKyBaHHIO, IIPH IIPOTHO3YBaHH] y TIic-
JstoriepaniiHoMy Nepiofii oBapiaJibHOT HEJJOCTaTHOCTI, Ta-
LIEHTKAM Ta iXHIM POIIHAM JOIIFHO 3aIPOIIOHYBATH KPio-
KOHCEpPBYBaHHSI I€YHUKOBOT TKAHUHHU 200 OOIIUTIB 3 METOIO
peaizanii penpoayKTUBHOI (YHKIII y MaitOyTHROMY [9].

OnHuM i3 HeOE3MEeUHNX YCKIIaHCHD KICTH SIEYHHKA € I1e-
PEKpyT, yacTora sikoro ckiazae 4,9 sunazkis Ha 100000 ocid
KiHO9O1 cTarti BikoM Bix 1 1o 20 pokiB. HoBoyTBOpeHHS si€4-
HMKa, T10B’13aHi 3 IIEPEKPYTOM 3a3BHYail € TOOPOSKICHUMH.
Bynp-sKka marieHTKa 3 KiCTOIO SIEYHHKA, Y SKOi 3’ SIBUBCS OLITb
B HIDKHIX BiJJIJIaX )KMBOTA Ta HyA0Ta/OJIIOBOTA, TOBUHHA
OyTH B ypreHTHOMY MOPSAKY 0OCTEXeHa Ha IpeIMeT Iepe-
KpyTy TpyOm i/abo seunnka. OnepaTiBHE JIIKYBaHHS JTaHOT
TATOJIOTIT y JIIBYAT-ITUTITKIB 3a3BUYall BAKOHYFOTh JTUTSYi Xi-
pypra B 06’eMi oodoperToMii (canbmiHroopopexTomii) abo
neropcii sieunuka [ 16, 17]. Ha >xanb, 1oHeAaBHA [Py niepe-
KPYTi SI€YHUKA JUTSY1 Xipypry YacTilie BUKOHYBaIH 00(o-
PEKTOMII0, OZIHAK B OCTaHHI POKH B CBITi ITPOCITIKOBYEThCS
TEHJICHILisI IO 30LTBIICHHS YaCTOTH BUKOHAHHS OpraHo30e-
pirarounx omepariii 3i 30epesxeHHIM gonarkis [4, 18, 19].

BuacHa giarHocTHKa Ta onepaTHBHE JIIKYBaHHS MIPH
KiCTax sSI€YHHKIB BEJIMKHUX PO3MIPiB € BKpail BaXKIINBUMHU
JUISl YHUKHEHHS TIOTeHIIIHHUX YCKJIA/JIHEHb.

Mu npe3eHTyeMO KITIHIYHUHM BUNanok 15-pigHoi ni-
BYMHKH 13 KiCTOIO JIIBOTO SIEYHUKA TITAHTCHKUX PO3MIpIB,
sIKa CIIpUYMHIIA ABOOIYHMH TinpoHedpo3 Ta Haxaii Oyna
YCIIIIIHO MPOOTIEPOBaHa JIAMTAPOCKOIIIYHAM JTOCTYIIOM, 3a-
BIISIKH 371ar0/KEHIN poOOTi MyJIBTHANCIMILTIHAPHOT KOMaH/IH.

KainiyHuii BUNai0K.

Iarientka X., 15 pokis, xurenbka M. TepHoIiib, Oyaa
CKepoBaHa B THEKOJIOTi4He BijtiieHHs JIbBIBChKOTO IIepu-
HATaJbHHOTO IEHTPY 31 CKapramMu Ha 301IbIIIEHHS MacH Tijla
Ta MIBUIKUHA PICT )KUBOTA B 00 €Mi TIPOTSTOM OCTaHHBOTO
micsig. CoMaTHYHME aHAMHE3 NAI[lEHTKH He 00 TSIKEHHUIM,
3aXBOPIOBaHb CEYOBU/IIIBHOT CUCTEMH, TPABM Ta OIlepaiiil
He Oyno. MeHcTpyauii BifcyTHi (dizionoriuaa amenopes).

JliBurHKa HApOAWMJIACH Bij MepIIoi JOHOIICHOI BariT-
HOCTI, sIKa MpoTikaia 0e3 0CoOIMBOCTEN Ta YCKIIaAHEHb.
JutnHa pocna i po3BUBaiack HOPMAJIBHO, Y TICHXOMOTOP-
HOMY PO3BHUTKY HE BijicTaBaia. Ha MOMEHT 0OCTeKeHHS 11
pict 6yB 147 cM, Bara 41 K, iHIE€KC MacH Tijla CTAHOBUB
19,0 xkr/m2. [pu 06’ €KTHBHOMY 0OCTEKEHHI TeMOMHAMIYHi
TTOKa3HMKH OYJIM B MEXaX HOPMU. 3arajibHUM CTaH JUTHHU
OyB 33/I0BUTEHIH, IIKipa Ta BUANMI CITU30BI OJTi10-pO’KEBOT0O
KOJIbOPY, YUCTI, SI3UK BOJIOTHH, HE 00KmaneHmit. CeprieBi
TOHH YHCTi, pUTMiuHI. J|MXaHHS HaJ JIETCHIMH BE3HKY-
asipre. [IpuBepraB yBary piBHOMIpHO 301IbILIEHUI B PO3Mi-
Ppax >KHBIT, M’SIKHH, He Oomounii mpy nanenarii. CuMrnroMu
TIOZIpa3HeHHs ouepeBUHY Oy Bix eMHi. HaOpsiku Ha HOrax
nomipHi. Cumnrom [lactepHalibkoro — HeraTMBHUIA 3 000X
OokiB. Di3ionoriuHi BiANpaBIeHH B HOPMi. Y 3aralbHOMY
aHaJIi31 KPOBI Ta 3arajbHOMY aHaJIi3i cevi Mali€HTKH CyT-
TEBHX 3MiH BUSBIICHO He OyI10, Koaryiorpama ta 610XiMivHi
MOKa3HUKU Oyiiu B Mexax HopMu. OHKOMapKep s€YHHKIB
CA-125-8,78 MO/mn (pedepentHi 3Hadenns 0-35 MO/mn),
panHiit onkomapkep sieuankiB HE-4-66,9 mvos/a (pede-
pentHi 3Ha4eHHs 0-140 mvons/i), innekc ROMA — 13,47%,
nakraraerinporenasa — 405,9 On/n (pedepeHTHI 3HAUCHHS
230-460 O/n), pakoBo-emOpioHaNIbHUIA aHTUTeH 1,12 Hr/ M
(pedepeHTHI 3HaUSHHS MEHII HIX 2,5).
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[Ipn npoBeneHHi yIBTPa3ByKOBOrO OOCTEKEHHS Opra-
HiB MaJIOTO Ta3y 3a MiCIIEM ITPOXKUBAHHS BUSIBICHO: MaTKa
y BUIVISIII TSDKA, B MAJIOMy Ta3y Bi3yalli3yeThesl IBOKaMep-
HUH KICTO3HHH yTBIp 3 YITKUMHU KOHTYPaMH HEIPaBUIIBHOL
(dopmu posmipamu 289x235%297 MM 3 piTUHHUM HE3HAYHO
JucriepcHIM BMicToM. JIiBrit siearnk posmipamu 64x51 M,
MaTKoOBi TPyOH He PO3IIMPEHi, BUTBHOI PiIMHU HE BUSBIICHO.

[Tix vac Y3/1 neviHku, >KOBIHOTO MiXypa, HiJIUTYHKOBOT
3aJI03M Ta CEJIe31HKH MarTosorii He BusiBieHo. [1pu ymnesrpaco-
Horpadii cea0BHALTHHOT CHCTEMH OYJI0 JJIarHOCTOBAHO Tipo-
Hedpo3 I-II crynenst 3 060x O0oKiB, cedoBHii Mixyp 0e3 oco-
GmuBocteii. [Tpu e3o¢aroractposyoneHockorii — HopMabHa
eHpockonivyHa kaptuHa. [Tpu nposenenni MPT: MP-kapruHa
TIraHTCHKOTO Ta30BO-a0JJOMIHATBHOTO JIOKYJIIPHOTO KiCTO3-
HOTO YTBOPECHHS 0€3 03HAK KOHTPACTHOTO ITiICUIICHHSI CTIHOK
(HaliMOBIpHIIIE BEIMKA CEpO3Ha [ICTAACHOMA JIIBOTO sI€Y-
HUKa, Oe3 sIBHUX O3HAK IepeKpyTy). [IBoOiunui rigponedpos.

[Ipu npoBeneHH1 yIBTPa3ByKOBOTO 0OCTEKEHHS Opra-
HIB MaJIOTO Ta3y Ha YJIBTPa3ByKOBOMY arapari eKCIIepTHOTO
kiacy (GE Voluson E§ EXPERT, CIIIA) 3 Bukopucranusm
TpaHcabIOMiHAIBEHOTO AaTYHKa Oyso 1iarHOCTOBaHO: BCIO
TIOPOKHUHY MaJIOTO Ta3y Ta YepEBHY NOPOKHUHY BUITOBHIOE
JIBOKaMEPHHH PiIMHHNI TOHKOCTIHHHUH YTBIp 6€3 IPHCTIHKO-
BHX 00’€MHHX BKJIIOYCHB, O€3 03HAK BAaCKyJSIpH3aIlii (iimMo-
BIpHO IIMCTA/ICHOMA JIIBOTO SIEYHHKA TMTAHTCHKUX PO3MIPIB),
SIKWH Tocsirae MedonozioHoro Bigpoctka (puc. 1). [lanux 3a
37I0AKICHHH TIPOIIEC B JiBOMY SIEYHHKY 3Hal/ICHO HE OyII0.

[Ticns npoBeieHUX 00CTEKEHB, TIOTPH TITaHTCHKI PO3-
MIipH KiCTH, KOHCHJTIYMOM JIiKapiB OyJI0 IPHIAHATO PilICHHS
TiJ] eHI0TpaxeabHUM HapKO30M MPOBECTH OIlEpaTHBHE
BTPYYaHHS JIAApPOCKOIIYHIM JIOCTYIIOM, BUKOPHUCTOBY-
1oun 3D-TexHooriro (puc. 2), g Kpamoi Bizyarizaii,
3MEHIICHHS TpaBMaTH3allii TKAHWH Ta MIBHJKOI peadisi-
Tamii manicHTKH.

Puc. 1. YnerpasByKkoBa KapTUHa riraHTCbKOI ABOKaMepHOI KiCTU NiBOro sie4HuKa

Puc. 2. 3D-nanapockonis (Burnsag 3o6paxeHHs Ha eKkpaHi MOHiTopa 4epe3 3D okynsapwm)
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[Tin ac oneparii Oyito CITyHKTOBaHO Karcyity KicTH — ac-
TipoBaHo Ormm3pK0 6800 MIT IPO30pPOT, CEepO3HOT PIAMHH, ITiCIIs
4oro OyJI0 BUSIBIICHO MEPEKPYT HIXKKU KICTH JIIBOTO SIETHHKA
(puc. 3). IlpoBeneHo AeTOpPCiIO SI€YHMKA, JTIBOOIYHY IIHC-
TEKTOMIIO 3 MAKCHMaJIbHUM 30€peKEHHSIM SI€IHIKOBOT TKa-
HUHH. Marka Oya 3BH4aifHiX po3MipiB Ta OylOBH, JOIAaTKH

crpaBa — 6e3 ocobmmBocTei. JKomHuUX iHTpaonepaniiiHux
ycknaHeHs He Oyino. TpuasicTs oneparii ckiana 1 ronuay
25 XBUIHMH. AHTHOI0THKOTIPO(iTAKTHKA HE MPOBOIUIIACK.
Bupanennit marepian Oys10 CKepoBaHO Ha IaTOTiCTOJNO-
riude pociuiykeHHs (puc. 4). BHyTpinHs moBepxHs Kari-
CyIH KicTH Oyrna IyaJikoro, 6e3 MpUCTIHKOBUX BKJIIOUCHb.

Puc. 3. OcHoBHi eTanu onepadii Ha NiIBOMY SIEYHMKY NlanapocKoNiYHUM JOCTYMNOM

Puc. 4. Kancyna BuaaneHoi KicTu niBoro sie4yHMKa
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[Ticnsonepaniitauii mepiof MpoTikaB 6e3 yCcKIIaIHEHb.
Jo omepariii Bara marieHTky craHoBUIa 41.1 KT, 2 00’ eM
xkuBoTa — 81 cMm, micis omeparii Maca Tinma — 33,3 KT,

a OKPY)KHICTh %HBOTa — 68 cM. TakiM YHMHOM MicIIs BUia-
JICHHSI TIFQaHTCHKOT KICTH JIIBOTO SIEUHUKA, Bara MaIjieHTKH
3MEHIIMIAch Ha 8 KT, 00°eM Tauii — Ha 13 cM (puc. 5).

Puc. 5. QuHamika 3amiHn napameTpiB Baru Ta 06’eMy Tanii nalieHTKM o Ta nicna onepauii

Ha npyry no0Oy nicisornepaniifHoro nepiogy namieHTKa
B 33JIOBUTFHOMY CTaHi OyJia BUTICaHA JOJOMY ITiJ] CIIOCTE-
PeKEHHSI IeliaTpa Ta JUTSYOTrO TiHEKOJIora.

Pe3ynbrar ricTONOri9HOTO JOCITIIKCHHS TiATBEPIUB
KJIHIYHUH J[IarHO3: Cepo3Ha IMCTaieHOMa sieyHnKa. Yepes
OJTUH MICSIb MiCIIs OTICPATHBHOTO JIIKYBaHHS MAI[i€HTII
npoBezeHo Y3/ HUpOK: 03HAK riIpoHeHPO3y HE BUSBICHO.

BucHoBku

* PaHHs 1IarHOCTHKA KICT SIEYHUKIB Y JIIBYAT-ITiITITKIB
JIaCTh 3MOTY 00paTu MepCOHATi30BaHy TAKTUKY BEICHHS
MAIIEHTKY Ta 3ar00iraTi BUHUKHEHHIO CEPHO3HUX THEKO-
JIOTIYHUX Ta YPOJIOTIYHUX YCKIIATHCHb.

* V¥ xiarHocTHIIl 1aHOT NaTOJIOri{ BU3HAYAIBHY POJIb
BiJIirpa€ BUKOPUCTAHHS CKCICPTHOTO YIBETPa3BYKOBOTO
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o0CTeXeHHA. Y BUIIAKy BEJIMKHX PO3MIpIiB KiCTH Ta JTia-
THOCTHYHHUX CYMHIBIB YJIbTPa3ByKOBY IarHOCTHKY CIIiJ|
JIOTIOBHUTH KOMIT'FOTEPHOIO 200 MarHiTHO-PE30HAHCHOIO
ToMorpadicro, a TAKOX BU3HAYCHHSIM OHKOMapKepiB
SIETHHKA.

*  VYcnimHui pe3yabTaT y TaKTUI BEACHHS JiBUAT-
I/UTITKIB 13 KICTAMH SIEYHUKIB TITaHTCHKUX PO3MIpiB
3a0e3neuye 3y1arokeHa podoTa MyJIbTHANCIHTIIIIHAP-
HOi KOMaH[H i3 3aJ1yYEeHHAM IUTAYOTO TiHEKOJIOra,
ypoJiora, crieriajiicTa yabTpa3ByKoBOI JiarHOCTHKH Ta
aHecTe3loora.

NMiTepatypa:

* ¥V Bumazaky HeOOXiTHOCTI ITPOBEIECHHSI ONEPATHB-
HOTO BTPYYaHHS Y JiBYAT-TIUTTKIB 3 KicTaMH SIEYHHUKIB
BEJIMKUX PO3MIpiB 3a BIICyTHOCTI O3HAK MaJirHi3amii mme-
peBary ciij BiAgaTH JanapoCKONiYHOMY JOCTYIY i, 110
MOXJIBOCTI, 3 BUKOpHUCTaHHIM 3D TexHomorii.

nepCI'IEKTMBM noganbuwux AOCI’Ii,D,)KeHI:. Ilo-
JAJIBII TOCTIPKSHHS JaAyTh 3MOTY IMOKPANIUTH CBOE-
YacHY JIarHOCTUKY Ta SKICTh )KUTTS MAIli€HTOK 3 KiCTaMU
SI€EYHUKIB Pi3HOT MOP(QOIIOTii, a TAKOX 3ar00iraTu MOXIIH-
BUM YCKJIaTHCHHSIM.
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CLINICAL CASE OF DIAGNOSIS AND TREATMENT OF GIANT OVARIAN CYST IN A TEENAGE GIRL
N. Veresnyuk'?, M. Malachynska'?, I. Nihutsa',0. Korotash', Y. Kravchyshyn'

Lviv Perinatal Center',
Danylo Halytsky Lviv National Medical University>
(Lviv, Ukraine)

Summary.

Ovarian masses in pediatric patients constitute a rare clinical entity, representing less than 2% of all tumors in females under 16 years
of age. Benign ovarian neoplasms in adolescents may present with diverse clinical manifestations ranging from asymptomatic findings
to menstrual disturbances, pelvic discomfort, nausea, vomiting, and febrile episodes. Ultrasonography serves as the primary diagnostic
modality for differentiating ovarian cysts from other pelvic pathologies. In cases of diagnostic uncertainty, advanced imaging techniques
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including computed tomography or magnetic resonance imaging are indicated. The management of ovarian neoplasms in pediatric
populations should emphasize minimally invasive, organ-preserving approaches with particular attention to fertility conservation.
Clinical case. We describe the case of a 15-year-old female patient who presented with rapid abdominal enlargement and weight
gain over a one-month period. Diagnostic evaluation revealed a giant left ovarian cyst causing bilateral hydronephrosis. Ultrasonographic
examination demonstrated a thin-walled, bilocular cystic lesion occupying the entire abdominopelvic cavity, extending to the xiphoid
process without evidence of vascularization, suggestive of cystadenoma. Pelvic magnetic resonance imaging (MRI) confirmed the presence
of a massive cystic structure without contrast enhancement and identified secondary bilateral hydronephrosis. The patient underwent 3D
laparoscopic intervention under endotracheal general anesthesia. The surgical procedure included aspiration of approximately 6800 mL
of clear serous fluid from the cystic cavity, identification and correction of left ovarian torsion, and subsequent cystectomy with maximal
preservation of ovarian parenchyma. The intraoperative and postoperative courses were uncomplicated. Notable clinical parameters
demonstrated significant changes following the procedure: preoperative measurements included a body weight of 41.1 kg and abdominal
circumference of 81 cm, while postoperative values decreased to 33.3 kg and 68 cm respectively, reflecting a reduction of 7.8 kg in weight
and 13 cm in abdominal girth. On the postoperative day 2, the patient was discharged home in a satisfactory condition under the supervision
of a pediatrician and a pediatric gynecologist. Histopathological examination confirmed the diagnosis of serous cystadenoma. Follow-up
renal ultrasonography performed one month postoperatively showed complete resolution of the previously noted hydronephrosis.
Conclusions. Early diagnosis of ovarian cysts in adolescent girls will allow to choose a personalized tactic of patient management
and prevent the occurrence of serious gynecological and urological complications. Early diagnosis of ovarian cysts in adolescent patients
enables the selection of personalized management strategies and prevents potential gynecological and urological complications. Expert
ultrasonography serves as the cornerstone diagnostic modality for this pathology. When evaluating large cysts or cases with diagnostic
uncertainty, supplementary imaging with computed tomography or magnetic resonance imaging combined with assessment of ovarian
tumor markers is recommended. Optimal management of giant ovarian cysts in adolescent patients requires a specialized multidisciplinary
approach involving pediatric gynecologists, pediatric urologists, radiologists with expertise in adolescent ultrasonography, and
anesthesiologists experienced with teenage patients. For surgical cases in adolescent girls without malignant features, laparoscopic
intervention utilizing three-dimensional visualization technology represents the preferred approach when available, with particular

attention to preserving future reproductive potential in this young patient population.
Keywords: Ovarian Cyst; Laparoscopy; Cystectomy; Ultrasonography.
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- elneKkTpoHHe (HOTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiiHe HampaBlIeHHS 32 BCTAHOBJICHUM 3Pa3KoM, 3 Bi30K KepiBHHUKA YCTAaHOBH, B sIKiii BUKOHAHA poboTa, 3aBi-
peHe KPyTIIoio MeYaTKolo.

® BucHOBOK 3 0i0eTUYHOI €KCIIEPTHU3H;

e Jlexnapaiis npo BiICyTHICTh / HAABHICTh KOH(IIKTY iHTEpECiB.

e Jleknapalist mpo BiJICYTHICTb IIariary.

e J[Ba ex3eMIursipu JloroBopy Ha mepeadyy HEBUKIIOUHOTO MaifHOBOTO IpaBa Ha BUKOPHCTAHHS HAyKOBOT'O TBODY,
HiJNKCcaHi aBTOPOM (CIiBaBTOPaMH).

®opmu st 3anoBHeHHs y popmari PDF npencrasneni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

CtpykTtypa crarTi

1. V¥ 3aronoBky crarti 3a3Havatoth: YK (yHiBepcanbHui necAaTKOBHN KiacudikaTop), iHiIiadu Ta Hpi3BUILE aBTO-
pa (aBTOpiB), Ha3BYy CTATTi; Ha3BY ycTaHOBHU (HaBuanbHui 3aknan, HJI, JII13 Tomo), ne BukoHana po6ota, y HA3UBHOMY
BIJIMiHKY, 3 000B’13KOBUM 3a3HAaYCHHSM BI1JIOMUYOT HAJIEXKHOCTI; KpaiHy, MiCTO.

Januii 6510k iHpopmalii moBuHEH OyTH peACTABICHUH SK YKpaiHChKOIO, TaK 1 aHTJiHChbKO MoBaMu. [Ipi3Buina aB-
TOpiB IOL1NBHO BKAa3yBaTU TaK caMo, fK i B monepeaHix myOuikanisx abo TpaHciaiTepyBaTu 3a cuctemoro BGN (Board
of Geographic Names), nuB. caiit: http://www.slovnyk.ua/services/translit.php, nacnopraa Tpanciitepauis. Baxnuso
BKa3yBaTH odimiifHO MpUHHATY Ha3By opraHilamii, e BHUKOHaHa poOoTa.

2. Posmupene pes3roMe: YKpaiHChKOIO, aHTITIHCHKOI0 MOBaMH He Oiyibllie 2 IPyKOBAaHUX CTOPIHOK (Ha3Ba CTATTI, iHi-
1iaju Ta Ipi3BUINA aBTOPIB, HA3Ba 3aKJanqy, MiCTO, KpaiHa Ta KOpOTKa iH(popMaIlis MaTepially pyKOIKCY: BCTYII, METa,
MaTepialiv i MeTOAH, pe3ylabTaTh H0ciikeHHs, BUCHOBKH). [lIpudT Times New Roman, 12 kerns, inTepsan — 1,5; mons
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Buiie).
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Baxauo! Posmmpene aBTopchbke pe3loMe JI0 CTATTi € OCHOBHUM JUKEpesoM iH(opMaIii y BITYM3HSAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUYHMX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3loMe Mae BUKIagaTH JHULIE CYTTEB]
¢baxTu poboTH, 3a IKUMU UUTAUeBi MOBUHHO OyTH 3pO3yMijia CyTh IPOBEAEHOr0 AOCIHIiIKEHHS. BiamosinHo 10 1boro uurau
BU3HAYa€, YU BapTO 3BEPTATHUCA A0 IOBHOIO TEKCTY CTATTi A1 OTpUMAaHHS Oinbll goknanHoi iHdopmanii, ska HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTCHTHYHHUMH.

Onyo6nikoBaHe pe3toMe Oyne noctymnHo Ha caiiti Open Journal Systems (OJS) Ta B enexkTpoHHii 6a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelekoMyHiKaliiHOT Mepexi «YPAH», ska Hajgae 10CTyN JUisi MIXKHAPOAHHUX MOLITYKOBUX CHCTEM.

3. KnrouoBi cioBa: ykpaiHCHKOIO i aHITTiIHCBEKOI0 MOBaMHU (PO3A1NOBHH 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MaTH TaKi PO3Aiiu:

e npu ny6aikanii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYII, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pianu Ta METOIH, Pe3yIbTATH Ta IX 00TOBOPEHHS, BHCHOBKH, IEPCIEKTUBHU IIOAANBIINX TOCIIIKEHb, IiTeparypa (Ha3Ba
pO3/iNiB MOBUHHA OYyTH BHUIIJICHA XUPHUM HIPHUPTOM);

® JICKI[iiiHI cTaTTi — OOTPYHTYBaHHS TEMH, IJaH, OCHOBHA YyacTHHA (32 3araJlbHONPUHHATHM MiJX0J0M A0 MOJAHHS
MaTepiany), 3aKJII0UYHA YaCTHHA;

® OINIA/I0BI CTATTi — aBTOPChKE PillleHHs BUKJIAACHHS MaTepiany, y3araibHeHHs (a00 BUCHOBKH), peKOMeHamii s
PO3BUTKY HAyKOBOTO HAPSIMKY Ta/ab0 MpaKTHYHOI MEIUIIHH;

® BHIAJKM 3 MPAKTHKU — aBTOPChKE PillleHHs BUKJIAJACHHS MaTepiainy.

JlirepHi mo3HaueHHS Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadivyHUil MaTepian MpeACTaBISIOTLCI 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biamo-
BiITHUMHU TIOCUJIAHHAMH Y TEKCTi, X KiJbKiCTh MOBMHHA BIAMOBigaTH 3MicTy cTarTi. [padiuynuil MaTepian He MOBUHEH
ny6nroBaTu Matepian Tabnunb. I'padiku 1 cxemu He ciiJl mepeBaHTaXXyBaTH TEKCTOBOIO iH(popMali€lo.

IMopsiikoBHil HOMep TaOJIHUII BKa3y€eThCS y BEPXHBOMY IIPABOMY KyTi; HIJKYE, HA HACTYITHOMY PSIAKY NHIIETHCS Ha3Ba
tabmuni. [TopsaakoBHil HOMEpP PUCYHKY BKa3yeThCs 3HH3Y, 31iBa Iix pucyHKoM. Ilicis HOMepy, Ha TOMY X PSAAKY — Ha3Ba
PUCYHKY, Ha HACTYITHOMY — MOSICHEHHS YMOBHHX IMO3HaueHb — HH(p, OYKkB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301MbIICHHS 1 METO] 3a0apBICHHS.

udposi pesynbrati MOBUHHI OyTH HaBeaeHi y MixxHapoaHux onuHUIAX (CI). He MoxHa BXXMBAaTH CKOPOYCHHS, SKi
HE € 3arajlbHO BH3HAYCHUMH.

Ha3Bu ¢ipm, peareHTiB Ta o0GnaJHaHHA, 1Ki BUKOPUCTaH1 y poOOTi, HOJAIOThCS B OPUTiHAIBHOMY HAlUCAHHI 3 yTOU-
HEHHSIM KpaiHH BUPOOHUKA.

6. BiGiorpadiuHi mocHIaHHS B TEKCTI CTATTI MOJAIOTHCSA HUPPOIO Y KBAIPATHUX JYXKKaX; HOMEP MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpATypH B MOPAAKY IX HUTYyBaHHS y TeKcTi. bibaiorpadis moBUHHA MiCTUTH, KPiM OCHOBHHX pOOIiT,
nyOnikanii 3a octanHi 5 pokiB. [locunanHs Ha HeomyONikOBaHI poOOTH HE JOMYCKAKOTHCSI. ABTOp Hece BiATOBINAJb-
HiCTb 32 IPaBUJIbHICTh MOAaHHS O6i0miorpadidyHUX NaHUX.

Crnucok niTepaTypu ApyKyeThCS Ha OKpeMoMYy apkyui yepe3 1,0 iHTepBan y NOpsAKY iX UUTYBaHHS Y TEKCTi.

KinbkicTh quTOBaHUX NyOnikalliil B OpUriHaJbHUX CTATTAX HE IOBUHHA nepeBumyBaru 30 niTepaTypHUX IXKEpe,
B OTJIA0BUX — 60, y JEKI[igX Ta iHIKUX Marepianax — He Oinpmie 30. bibmiorpadis MOBUHHA MiICTUTH, KPiM OCHOBHHUX
poOiT, myO6umikaiii ocTaHHIX 5 POKiB.

Cnucok JiTepaTypu MoJa€eThes 3TiJHO peKOMEHIaliit 3 opopMIIeHHS MOCHIaHb Y HAyKOBHUX poboTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

biomiorpadiuni cnucku (References) st miskHapoaHux 0i0giorpadivHUX Ta HAYKOMETPUYHKX 0a3 JaHHUX / CUCTEM
uutyBanHs (Scopus, Web of Science) mogarmThcs BKIOYAOYH BCI JKepeia JTiTeparypH, Ipu IbOMY BOHH MOBUHHI OyTH
MpeJCTABICHI HE TIILKA MOBOK OpHTiHAJy, aji¢ 1 B IaTUHHIII (DPOMAHCHKUM andaBiToM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCEKOMOBHHX JIKepel BUKOPUCTOBYETHCS HACTYNHA CTPYKTypa
6i6niorpadiuHoro nmocusaHHs: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCHiTepalis) Ta mepekaax Ha3BU KHUTH abo
CTaTTi Ha aHINiNCbKy MOBY (B KBaJpaTHUX AYXKax), Ha3Ba Jokepena (TpaHCIiTepauisf), BUXiAHI JaHI B nudpoBOoMy
bopmari, BkaziBka Ha MOBY cTarTi B 1yxkax (in Ukrainian, in Russian).

Tpancnitepaliis — MexaHi4uHa nepenava TEKCTY i OKPEeMHX CIIiB, SKi HallMCaHI OJ(HI€I0 rpadiuHO0 CHCTEMOIO, 3ac00aMu
iHII0T rpadiuHOT CUCTEeMH MPU APYTOPSAHIHM POl 3BYKOBOT TOUHOCTI, TOOTO mepeaaya oHiel MUCEMHOCTI JIiTepaMu 1HIIOT.

[Ipuknaa cucteMu aBTOMaTHYHOT TpaHCHiTEpalii Jkepes YKpaiHChKOI MOBOK Ha CaiTi:

http://www.slovnyk.ua/services/translit.php.

ITpuxnaj cucTeMu aBTOMaTHYHOI TpaHCHiTepalii Jxepen pocilicbkolo MOBOO Ha caifTi: http://www.translit.ru.

IIpu ckiagaHHI IPUCTATEHHOTO CIIHCKY JNIiTEpaTypH, 3 ypaXyBaHHIM BHMOT HayKOMETPHUYHUX 0a3 JaHUX, PEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0E3KOIMITOBHMX MPOTpPaM CTBOpPEHHs 0i0miorpadiuyHux onmuciB y poMaHChKiil abeTii, 10 103B0-
J5i€ aBTOMAaTUYHO CTBOPIOBATH MOCHJIAHHS 32 OJHUM i3 CBITOBHX CTaHIApTiB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi mpoXoAsATh MOABiiHE cllille peleH3yBaHHS.

Crartst noBuHHa OyTH BUBipeHa opdorpadiuno Ta cTrimicTuuHo. Pepakiis 3anumiae 3a co0010 MPaBo BUIIPABICHHS
TEPMIHOJOTIYHUX 1 CTHJIICTHYHUX TMOMHUIIOK, YCYHEHHS LIIOCTpaIlii, sKi HE MAKTh MPSAMOTO BiJHOUIECHHS N0 TEKCTY
CTaTTi; CKOPOYCHHS TEKCTY CTAaTTi.

Crarri, HajiciaHi aBTOpaM sl KOpeKLii, 30kpeMa, y pa3i HenpaBWIbHOTO 0(OPMIIEHHS CIUCKY JIiTEpaTypHu, HE0O0-
XiJHO MOBEPHYTH 10 perakuii He nizHime 10 gHiB micas orpuMaHHs. [ToBepHEHHS cTATTi y OLIbII Hi3HI TEPMIHU 3Mi-
HIOE TIONEPeHIO ATy i1 HaJXOMKEHHs 3 IIOBTOPHOIO PEECTpalielo.
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Marepianu, 0opOpMIICHI 3 TOPYIICHHSIMH BUMOT 010€THYHOT EKCIIEPTH3H, HEKOPEKTHI 3@ 3MiCTOM, 3 TpPyOUMH CTATUCTHYHH-
MU NOMHJIKaMH, SIKi HE MiJUIAraloTh KOPEKIlii, TOBEPTAIThCS aBTopaM. Y pasi BiIMOBHU y MyOJiKallil CTaTTi aBTOpY HajicCHiIa-
€ThCSI MOTUBOBaHUH JUCT. [I[pUMipHHK CTATTi 3aJIMIIAETHCS B apXiBi peJakilii B €JIEKTPOHHOMY BUIJISAII.

JlOTpUMYIOUUCH ETUYHUX HOPM, aBTOpP HECE BIANOBINANbHICTH 3a T€, 110 MOAAHUN PYKONUC € OPUTiHANBHOIO, PaHi-
e He ony0/IiKOBaHOMO Mpalelo, 1 He NpecTaBIeHul A nyoOiikanii B iHmi BUAaHHS. Y CIHUCKY aBTOPiB epepaxoBaHi
TUIBKY Ti, XTO BIATOBITHO 10 ETUYHUX HOPM aKaAeMiqHOI CHITbHOTH MOXYTh BBAXaTHCS aBTOPaMHU.

Penakiisi kypHany 3IiHCHIOE pelaryBaHHsS Ta IepeKiaJ MOBHOTO TEKCTy CTaTTi, pe3loMe Ta pPO3IIHUPEHOTO
pestome s caiity Open Journal Systems (OJS) 3 MOBHM opuriHandy Ha aHIJIIHCHKY MOBY aHTJIOMOBHHM PEIaKTOPOM
3a IHAMBIIyalbHUM 3aMOBJICHHSIM aBTOpA.

ITos10:keHHSI PO AaBTOPCHKi NpaBa

ABTOpH, SKi IYONIKYIOTHCS y IIOMY XYpHali, HOTOJXKYIOThCS 3 HACTYIIHUMU YMOBAaMHU:

1. ABTOpH 3anumIanTh 3a 0000 IMPaBO Ha aBTOPCTBO CBOEI POOOTH Ta MepeJaloTh XKypHATY IpaBo Imepmol my6ri-
karii miei podotu Ha ymoBax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIUM 0C00aM BiJIbHO
PO3MOBCIOIKYBAaTH ONYyOJIiKOBaHY po0OOTY 3 00O0B'S3KOBHM IMOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI POOOTH Ta mepury
nyOJikalito poOOTH y bOMY KypHAai.

2. ABTOpPM MaIOTh IIPABO YKJIAJaTH CaMOCTilHI 10JaTKOB1 YroQy 00 HEEKCKIIO3UBHOTO PO3MOBCIOAXKEHHS poOOTH
y TOMY BUINISAL, B IKOMY BOHa Oyja ony0aiKoBaHa UM XYpHalIoM (HaIpUKIaJ, pOo3MillyBaTu poOOTY B €1EKTPOHHOMY
CXOBHIIi ycTaHOBU a0 MyOIikyBaTH y ckyagi MoHorpacii), 3a yMOBH 30epekeHHs MMOCIJIaHHS Ha MepIly IIyOIiKamiio
poOOTH Y IIbOMY KXYpHAaJIi.

3. MMoniTuka XypHay A03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (HampukIaa, y CXOBHIIAX
ycTaHoB ab0 Ha 0coOuCTUX BeDO-caliTax) pykonmucy poOoTH (MPENpPUHTY) SK A0 MOJAHHS I[OTO PYKOMHUCY 10 peAakiii,
TaK 1 miJ yac fforo penakuiiHOTO ONpaLIOBaHHS, OCKIJIBKY 1€ CIPUA€ BUHUKHEHHIO MIPOAYKTUBHOI HayKOBOi AMCKYCii
Ta MO3UTHBHO IO3HAYA€ThCA HAa ONEPATUBHOCTI Ta AMHaMill LUTyBaHHs onyOmikoBaHoi po6oru (nuB. The Effect of
Open Access).

ABTOpH CTATTi HECYTh MEPCOHANbHY BiAMOBINANBHICTh 3a PO3KPUTTA BCiX ()iHAHCOBHX I OCOOMCTHUX BiJHOCHH 3
ypaxyBaHHSAM HMOBIPHOTO KOH(IIKTY IHTEPECIiB.

IIpu mogaui cTarTi BKa3yKOThCA:

- JoKepesa HiATPUMKU poOOTH, y T.4. iMEHa CIOHCOPIB, a TaKOX MOSCHEHHS POJi AaHUX IDKepen, SKIIOo Taki €
(cxknagaHHs AM3aliHy JOCHifKeHHs, 30ip, aHaNi3 1 iHTepUpeTanis AaHUX, CKIafaHHs 3BITY i NIPUHHATTA pillleHHS PO
oJaHHd MaTepiany mud nyOnikanii) ado 3asBy Ipo Te, WO JXKepen NIATPUMKH He Oyn0 ab0 BOHU HE Malld TaKol y4acTi;

- IOSICHEHHSI XapaKTepy 1 CTyTeHs JOCTYITy aBTOPIiB IO Pe3yNbTaTiB OMyOIiKoBaHUX JOCTIIKEHb, Y T.4., UH € JOCTYII TOCTIHHAM.

Ily6nikamifina eTwka XypHaly BiJMOBiJa€ MOJOKECHHIO «EMWHI BUMOTH 0 PYKOMHCIB, LIO NMPEACTABIAIOTHCSA B
OioMeqWYHI )XKypHalH, MiArOTOBILI Ta pexaryBaHHs OioMmenuunux myOmikainii» Mixuaapognoro Komitety Penaktopis
Menuunux Xypnanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

[Micng Buxony HOMEpA XXypHAJly aBTOP CTATTi UM aBTOPCHKUM KOJIEKTUB (IO IEPLUIOMY aBTOPY) OTpUMYE 1 mpumip-
HUK YaCOINUCY MOMITOBUM NEPEKA3OM.

EniekTpoHHa Bepcisi HOMepiB :KypHaJIy npeacraBjieHa Ha oginiiiHomy web-caiiti: http://neonatology.bsmu.edu.ua/

Marepianu aas ny0Jaikanii Ta cynpoBiani 1oKkyMeHTH moaaoThesi Ha odiniiinuii web-caiiT :kypHaay:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KontakTHuii TeqiedoH BianmoBinaabHoro perakropa web-caiity ;xypuaay:
+38(050)5606138 I'ogoBaneus Onekciit CepriiioBuu

JlucTyBaHHA 3 NUTAHb BUAABHUYOY TislIbHOCTI:

KontakTHa agpeca:

Ipod. T'onosanens 0. /1.

XKypuan «Heonaronoris, Xipypris Ta HepuHaTabHa MEJULUHAY
bykoBUHCHKMIH fepxKaBHUN MEIUUYHUNA YHIBEPCUTET

TearpanpHa mioma, 2; Mm.YepHibui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teaedon: +38 (050) 6189959

Hepeannarunii ingexc :kypHauay «HeonaroJsoris, Xipyprisi Ta nepuHatajbHa MeguuuHa»: 89773,
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Mimnapozmi NnpaBuJjia HTUTYBAHHA Ta NOCUJTAHHIA B HAYKOBHUX poﬁoTax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Coepa 3acmocysanna — meouyuna ma Qi3uuni Hayku
LuTyBaHHA B TeKCTi

BankyBep cTHiIb nepeadayae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 10pa3y, KO BU MUTYETE JIUKEPEO,
Oyns To mapacdpas, muTaTa BCEPEINH] pAAKA UM OJIOKOBA IUTATA.
IMapadpa3s. He 6epeThes B manku.

IlutaTa BcepeanHui paaka. bepeTbcs B manku.

BaokoBa muTaTa (ckiamaeTbes 3 OUNBIIC, HikK TPHOX PAAKIB TEKCTY).
IMomaeThcs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OGepeThCsl B ANKH.

VY TeKcTi 3 MUTOBAaHOIO iHPOPMAIi€l0 HEOOXiJHO BKAa3aTH MOPAIKOBUN HOMEp, AKHH TaKOX BigoOpaxkaeThCs
y CIIUCKY BUKOPUCTAHUX JIKEpe.
MoxJIMBi TpH BapiaHTH NO3HAYEHHS IUTYBaHb B TEKCTI:

1) nopsinkoBuii HOMep y Kpyraux ayxkax: (1);
2) nopsAKOBHI HOMep Yy KBaApaTHHX AyxkKax: [1];
3) nopsaakoBuii HaapsiAKoBUii nudpoBuii ingexc: '.

SAkmo mpi3BuUIne aBTOpa MUTOBAaHOI Ipali BKa3aHO B mapadpasi 9u MUTATI BCepeAMHI pAIKA, TO3HAUCHHS
UTYBaHHS CTaBUTHCS OAPA3y Iicis Mpi3BHUIIA.

SIxmio mpi3BuIe aBTOpa NUTOBAHOI Ipalli He BKa3aHo B mapadpasi 4 [MUTATI BCEPEIUHI psAaKa, TO3HAYSHHS
UTYBaHHS CTaBUTHCS HANPUKIHII IUTOBAHOTO TEKCTY MiCI]s PO3/A1IOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocrimxkenHi, JxoHc (1) cTBEpAXKYE ...
VY cBoemy mocrimxenHi, JxxoHc [1] cTBepmxKye ...
VY cBoemy nmocuijkeHHi, J[xoHc!

Hanpuknao:

... IPO IO CBiJYUTH HEIIOAaBHE aBCTpajilichbKe NOCHTiKEeHHS. (2)
a0o0 ... PO IO CBiYUTH HEI[OJAABHE aBCTPANIHChKE HOCTIIKSHHS. [2]
a0o ... PO II0 CBIIYUTH HEIIOJAABHE aBCTPaANifChKe JOCIiIKEHHS.?

SAkmo mpi3Bumle aBTOpa NUTOBAHOI Mpalli BKa3aHO B TEKCTi OJOKOBOI MUTaTH, MO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HAIPUKIHII HIUTOBAHOTO TEKCTY MICIA PO3IITOBUX 3HAKIB.

SIx1mo JKepesio 3ragyeTbes y TEKCTI 3HOBY, HOMY HEOOX1/IHO MPUCBOITH TOH caMUil HOMED.

3a3BU4ai, CTOPIHKOBUH 1HTEpBal y BHYTPIIIHBO TEKCTOBOMY NOCHJIaHHI HE 3a3HAYa€ThCs, ajie 3a moTpedun
HOro MOXHa BKa3aTH HOPSA i3 HOPSIAKOBUM HOMEPOM.

Hanpuknao:

VY cBoemy nmocmimxensi, Jxxounc (1 c3-4) cTBepaxye ...

... OIMH aBTOP OXapaKTepH3yBaB II¢ SIK "CHOHTAaHHUN mepenuB cuiIbHUX MouyTTiB".(1 c23)
... OJTMH aBTOp OXapakTepH3yBaB I¢ K "CIIOHTAHHUN MepeTuB CHIbHUX MOUyTTiB".1(¢2%)

[Ipu nuTyBaHHI KiNBKOX J)KEpeN 0JHOYACHO, HEOOX1AHO IepepaxyBaTH KOXKEH HOMED B YXKKax, yepe3 KoMy
abo Tupe. Y mocunaHHi He MOBMHHO OyTH mpoOiniB Mixk komamu abo THpe.

Hanpuknaao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies 7 have suggested that...

YnopsiiKyBaHHSI CIHCKY BHKOPHCTAHHUX J2KepeJ

Cnucok BUKOPUCTAHUX JKEpEN pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropiHui. Bin Hagae indop-
MaIifo, HeoOXiIHy ISl TOTOo, MO0 3HAWTH 1 oTpuMaTH OyIb-sIKe IKepeso, MPOUUTOBAHE B TEKCTI JOKYMEHTA.
Koxne mxepeno, mpouuToBane B poOOTi, Ma€ 3'IBUTHCS y CIIUCKY BUKOPUCTAHHUX Jpkepeld. Tak camMo, KOXeH
3alic y CIIUCKY BUKOPHUCTAHUX JKepes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux mxepern — [locunanHs. 3arosoBok BUPIBHIOETHCS 110 LEHTPY.

Jxepena HyMepyrOThCS Ta OPTaHi30BYIOThCS B IIEPEIiKYy IMOCHIIAHb y HOPSAKY iX 3raJyBaHHS B TEKCTI.

MaTepian ony6nikoBaHo 3 BuaaHHA: MeTtoaunyHi pekoMmeHaauii / aBTopu-yknapadi: O. boxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. MawkoBa, O. B. BockobonHikoBa-lysesa, A. €. CowunHcbka, O. M. bpy#i ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. eHnceHka HauioHanbHoro
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IIpaBuaa 6i6aiorpagiuynoro onucy AJis CNMCKY BUKOPUCTAHUX JKepeJa
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Slxmro aBTOpiB OiNblle mEeCTH, HEOOXiHO MepepaxyBaTH MIICTHOX aBTOPiB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
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The summary published will be available on Open Journal Systems (OJS) and in electron data base of the Ukrainian
scientific-educational telecommunication network “URAN” offering access for international search engine.
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4. The text of the article should contain the following parts:

when the results of original scientific studies are presented — introduction, objective and tasks of investigation,
materials and methods, results and their discussion, conclusions, prospects of further research, references (titles of
the chapters should be in black type);

lecture articles — substantiation of the topic, plan, the basic part (according to generally accepted approach to
write the material), concluding part;

review articles — authors determine themselves how to present the material, generalization (or conclusion),
recommendations for the development of a scientific direction and/or practical medicine;

practical cases - authors determine themselves how to present the material.

Symbols and abbreviations must be explained in the text when first used.

5. Tables, illustrations and diagrams are presented with the use of WORD editors followed by appropriate
references in the text, and their number should correspond to the content of the article.

Graphic material should not duplicate tables. Diagrams and schemes should not be overburden with text
information.

Ordinal number of the table is indicated in the right upper corner; the title of the table is written lower in the next
line. Ordinal number of the figure is indicated on the left under the figure. After the number in the same line — name
of the figure, in the next one — explanation of symbols — numerals, letters etc. The notes to microphotos magnification
and method of staining are indicated.

Numerical results must be given in international units (CI). Abbreviations not generally accepted are not allowed
to be used.

Names of firms, reagents and equipment used in the work are given in original style with specification of the
country of a producer.

6. Bibliographic references in the text are given with the corresponding number from the list in square brackets;
reference number - in the list of references in the order of their citation in the text. References to unpublished works
are not allowed. The author is responsible for the accuracy of bibliographic data.

References are printed on a separate sheet of paper with 1,0 interval in order of their citing in the text.

Number of publications cited in the original papers should not exceed 30 sources, in review articles — 60, lectures
and other materials - no more than 30. The bibliography should contain, in addition to major works, the publication
of the last 5 years.

The list of bibliographic sources is supplied according to (Vancouver style) (Citing and referencing: Vancouver: a
guide to the styles recommended by Monash schools and departments for students and researchers / Monash University
Library. 2015 URL: http: // guides .lib.monash.edu / citing-referencing / vancouver (viewed on 13.10.2016).

References for international bibliographic and scientometric data bases/ citing systems (Scopus, Web of Science)
are presented including all the literary sources, and they should be written both in original language and Latin
(Roman alphabet).

The following structure of references is used for Ukrainian/Russian sources in Roman alphabet: author
(transliteration), title of the article (transliteration) and translation of a book or article in English (in square brackets),
the name of the source (transliteration), initial data in digital format, indication of the language the article is written
in brackets (in Ukrainian, in Russian).

Transliteration is a mechanical presentation of the text and separate words written by means of one graphic system
by means of another graphic system, when sound intelligibility is of minor importance, that is, one script is presented
by the symbols of another one.

The system of automatic transliteration of sources in the Ukrainian language is found on the site: http: //www.
slovnyk. ua/s e rvic es/ translit.php

The system of automatic transliteration of sources in the Russian language is found on the site: http://www.translit.ru

The article should be corrected orthographically (spelling) and stylistically. The editorial staff exercise their
right to correct terminological and stylistic mistakes, removing illustrations without direct relation to the text of the
article, making the text shorter.

The articles sent by the authors for correction, including those with the references not designed properly, should
be returned to the editorial board no later than 10 days after it was received. In case the article is returned later, the
preliminary date of its receipt is changed with repeated registration.

The materials designed with violation of the requirements of bioethics expertise, incorrect by their content, with
gross statistical errors impossible to be corrected, are returned to authors. In case the article is not accepted for
publication the author/s receive a motivated letter. The copy is left in the archives of the editorial board. The works
that have been already published or sent for other publications are inadmissible.

Following ethical principles the author is responsible for authenticity of a typescript never published or submitted
for publication earlier. In the list of authors only those names should be enumerated who according to ethical
principles of the academic society can be considered as authors.

The editorial staff of the journal edits and translates a complete text of the article/ extensive summary for the
site Open Journal Systems (OJS) from the original language into English by a professional interpreter according to
individual order of the author.

Regulations concerning copyright

The authors submitting articles for publication in this journal should agree to the following terms:

1.The authors confer their rights for their authorship and give the right of the first publication to the journal on
terms ofvCreative Commons Attribution License, enabling other officials to distribute a published paper freely with
an obligatory reference to the authors of an original paper and the first its publication in the journal.

2.The authors have the right to conclude their own additional agreements concerning non-exclusive distribution
of the paper in the form it was published by the journal (for example, to place the paper in the electronic storefront
or publish as a part of a monograph) in case the reference concerning the first publication in the journal is indicated.

3.The policy of the journal enables and encourages authors to place the materials of typescript (pre-print) in
Internet (for example, in the storefronts of institutions or personal websites) both before the typescript is submitted

250
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