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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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[My6nikamiiiHa eTuKa )KypHaIy BiIIOBIIa€ MOIOKEHHIM «CIHHI BAMOTH JI0 PYKOIHUCIB, 10 MPEACTABIAIOTHCS B 010MEIHYHI XKy pHAIH,

HiATOTOBLI Ta pelaryBaHHA OioMeAUYHNX IyOmikariiy MixzaponHoro Komitery Penakropis Mennunnx JXXypHamis
(International Committee of Medical Journal Editors (ICMJE) http://www.icmje.org/)

Peptakuis xypHaiy miaATpuMye MiKHAPO/IHI MPUHIMIK HAYKOBHMX MyOuiKauliid srigHo pexomenzauii Komirery 3 etuku ny6nikaniii (COPE),

JoBinnuky xypraiis Biakpuroro moctyny (DOAJ), Acomianii HaykoBUX BUAABIB Bigkputoro goctymy (OASPA)
ta BeecitHboi acorianii meanunux pexakropis (WAME)

EnexrpoHHe pe3epBHE KOIIIOBAaHHA 1 30epekeHHS JOCTYILy 10 XKypHaly 3a0e3nedeHo nusixoM suxopucranas CLOCKSS.
Bunasununit manipect CLOCKSS — http://neonatology.bsmu.edu.ua/gateway/clockss
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/o 85-piuus 6i0 onsa napoosrcennsn
yneH-kopecnonoenma Axademii nedazo2iunux nayk Ykpainu,
akaoemika Axkademii HayK euuioi wikonu Ykpainu,
3acnyscenozo npayienuka HapoOHoi oceimu YKpainu,
naypeama /leprcaenoi npemii Ykpainu 6 2any3i Hayku i mexHiku,
pexmopa Bykoeuncokoz2o oeprcasnozo meouunozo ynieepcumemy (1993-2010 pp.)

Bacune I[laBmoBuu Ilimrak mapomuBcst 3 Jwc-
tormaga 1940 poky B ceni Cenurie, KOJIUITHBOTO
COKHPSHCHKOTO paiioHy (HUHI — JIHICTPOBCHKOTO)
UepniBenpkoi obmacti. bor i monst mpuBHECITH
B KuTTsA Bacwms [linraka cBITIHI MPOMiHB XKHUTTE-
BOTO IIUIAXY — MOYJIMBICT OTPHMATH CEPENHIO, a 32
THM 1 BHIITy METUIHY OCBITY.

¥ Bepecni 1960 poky Bacunis [linrak BcTynuB Ha
TIepIINN KypcC JIIKyBaJIbHOTO (aKyasTeTy YepHiBeIh-
KOTO JIEP>KaBHOTO MEIMIHOTO iHCTUTYTY, IKHMA OJTHC-
Kyde 3akiHauB y 1966 pori.

JloCTiTHUTIBKANA MIIIX SK HAyKOBISI OyJI0 Po3-
IIOYaTo y CTYACHTCHKI poKH Ha Kadeapi dhaxyib-
TETCHKOI Teparii Mg KepiBHUIITBOM BiJIOMOTO Te-
pameBTa, JOKTOpa MEIWYHUX HayK, mpodecopa
Harana bopucosmua Illymaka. 3akiHIuBITH HaBYAHHS
B UepHiBeIbKOMY MEIUYHOMY IHCTHUTYTi, Bacwmib
ITimaxk 3a pimenusaM JlepkaBHOI KOMicii oTpuMye
HaIlpaBJICHHS Ha HAyKOBY poOOTY aCCTEHTOM Kade-
TP MEITUTHOT 010JI0Ti1 Ta TEHETHKH, JIe TIPAITIOBaB 10
kBiTHs 2015 poky. Bee mactymae sxutTs B. I1. TTimmaka
OyJ10 OB’ s13aH0 3 UepHIBEITbKUM MEIMYHUM IHCTHUTY-
TOM, JI€ BiH HOCJIJOBHO 001iiMa€e mocaay acuCTEHTa
kadenpu (1966), crapmrioro BUkiIagada, T0IeHTa Ka-
henpu (1972), 3aBimyBada (1975) kadenpu MmeaumaHol
Oionorii Ta TeHEeTHKH.

Hayka mo-cnpaBXHBOMY 3aXOIJIO€ HOTO
i B 1974 pomi B. I1. Ilimrak HabyBae mie oguH dax,
CTaB BUITYCKHMKOM BEYipHBOTO BiIIUICHHS 010JI0TIY-
HOTO (akynbTeTy YepHiBeIbKOTO ASp>KaBHOTO YHi-
BepcuteTy iMeHi FO0pis denpkoBuya.

Tpu matu B 6iorpadii BICHOTO TOMITHI HE TUTHKH
B Horo moi, aie i B HayIi. 3okpema, y 1971 porti 3a-
XUIIA€ KaHAUIATChKY AWCEpTAaIlifo Ha TemMy: «BmicT
HATpII0, Kajio, KaIbIlifo, MaTHIIO, 3aJ13a 1 XJIOpH-
IIiB y O10JIOTIYHUX CepeOBHUIINAX MPHU XPOHITHOMY
remaTuTi 1 mUpo3i medinkm»; y 1985 porii 3axurae
JIOKTOPCHKY AUCEPTAIliio Ha TeMy: « DyHKITIOHATBHI
3B’SI3KM emidiza i HUPOK y XpeOeTHuX»; y 1987 pori
B. I1. ITitmaky mpucBO€HO BUEHE 3BaHHS TIpodecopa.
Ie Oymu yneBreHi kpoku Bacwst [1asmosuua Ilimmaka
SK BYEHOTO.

3 1973 mo 1977 pp. BiH 00iiiMae mocaxy 3acTyII-
HHKa JIeKaHa JIiKyBaIbHOTO (pakynsTeTy, 3 1981 1m0
1985 pp. — nexana nemgiarpraHOTO (haKyIbTeTy, 3 1985
o 1993 pp. — nekaHa JTiKyBaJIbHOTO (haKyIIBETETY.

Y 1993 pomi Bacuns ITasnoBuua Ilimmaka romo-
camu oHax 90% BubopItiB-ciBpoOiTHHKIB YepHi-
BEIILKOTO JICPYKaBHOTO MEAMYHOTO IHCTUTYTY 0OpaHo,
a 3rooM MiHICTepCTBOM OXOPOHH 3IIOPOB’ S YKpaiHH
MIPU3HAYEHO Ha MOCaay PEKTOpa MEAMIHOTO 1HCTH-
TyTY, Ky obitiMmaB mo 2010 poky. Ha mbomy HamaTo
BiIITOBITaTLHOMY TTOCTY PO3KPHUBAETHCS HETIepeCiy-
HUH TaJaHT BUeHOTO-opranizaropa. B. I1. [Timmak 6epe
aKTHBHY y4acTh y po3po0Ili i peaizallii OCHOBHUX
HaIPSMKIB PO3BUTKY MEIUIHOTO iHCTUTYTY, MIKIIY-
€THCS TIPO CITIBPOOITHUKIB 1 BeTepaHiB, 00’ €MHYE
3yCHJUISL KOJIEKTHBY Ha BUPIMICHHS 3a7a4 MOalb-
IIOTO YAOCKOHAJICHHS Ta MOKpallaHHsI HaBYaIbHO-
METOINYIHOI, HAyKOBOI, OPTaHi3aTOPCHKOi, BUXOBHOL
Ta JIKyBaJdbHOI pOOOTH B IHCTUTYTI, akameMii, yHi-
BEPCHUTETI.



Poxwu #oro camMoBiggaHOCTI HayIli Ta KOJIEKTHBY
YHIBEPCHUTETY MAIOTh CBOi OnaropoaHi Bixu.. OCHOBHI
HaNpsIMKH IIKOJIM HAyKOBHX JOCHTIKeHb podecopa
Bacuns Ilimaka Topkanucs muTaHb HEHPOCHTOKPH-
HOJIOTI1 Ta CTPYKTYpHOI i (yHKIIIOHATLHOI OpraHiza-
11i1 XpPOHOPHUTMIB JFOMHU 1 TBAPUH Ta € YACTHHOIO BE-
JIUKOTO BKIIy, BHECEHOTO Y OOpOTHOY 13 EHIOKPHH-
HUMH, COMaTHIHUMH Ta iHIIUMH 3aXBOPIOBaHHAMH,
10 NomMpeHi Ha bykoBuHI. A BUBUEHHS MeXaHI3MiB
B3a€eMO/IIi MIAIIKOIIONIOHOT 3a1031 (emidiza MO3KY)
3 {HIIMMH OpPraHaMH Ta CHCTEMaMH JO3BOJIWIHN TI0-
HOBOMY MiJINTH O METOJIB AIarHOCTUKH Ta JIKY-
BaHHS I[1JI0T HU3KH XBOPOO.

[Momanema cepis pobit npodecopa Bacwuis
[limaka, copsiMoBaHa Ha BHUBYCHHS BIUIMBY Ha-
BKOJIMIIHBOTO CEPEeNOBHIA Ha OPTaHi3M CCaBIiB.
OcobnmBa yBara HaJlaBajacsi BOAHO-COJIbOBOMY 00-
miny. [lig HaykoBum kepiBaumTBoM B. I1. Ilinraka
B BykoBHHCBEKOMY nepkaBHOMY MEIUYHOMY YHi-
BEPCUTETI 3a 3all0YaTKOBAHMMH HHUM Oararorpas-
HAMH XPOHOOIOMOTIYHUMH JIOCIIIPKEHHSIMH BUKO-
HAHO BEJIMKY KUIBKICTh HAyKOBUX POOIT. Y KOBTHI
2002 poky Ha 6a3i yHIBEpCHTETY MPOBEICHO BIIEpPIIIE
B YKpaiHi | HaykoBO-TIpakTHIHY KOH(EPEHLIIIO 3 MiXK-
HapoaHOIO y4acTio «Cy4acHi acleKTH XpoHOO0i0JI0Tii
i xpoHOMeuIHM», ¥ 2006 porii B YepHIBIIX Bif-
oynacs 1l HaykoBo-TipakTHYHa KOH(EPEHIIis 3 MiXK-
HapOJHOK YYacCTI0 «XPOHOOIONOTiS Ta XpOHOME-
MUIAHA: TEOPETHYHI Ta KIIHIYHI MEPCIEKTUBUY,
y 2009 pomi — III HaykoBO-TipakTHYHA KOH(EPEHITis
«IIpuckopene crapiHHSA: MeXaHI3MH, JA1aTHOCTHKA,
npodinaktuka». ¥ 2018 poui kadeaporo MeguuHOT
Oionorii Ta reHeTHkY 1 Kadenpor (hapMareBTHIHOT
OoTaHikK Ta dapMakorHO3ii criiabHO 3 [lepkaBHOO
ycTaHoBOIO «IHCTUTYT reponTtosorii im. Jmurpa
denoposuua Yeborapposa HAMH Ykpainu nHa 0a3i
ByKOBHHCHKOTO JIEpKaBHOTO MEIUYHOTO YHIBEpCH-
TeTy npoBeaeHo [V HaykoBO-pakTHUHY KOH(peEpeH-
1i10 3 MD>KHAPOIHOIO y4acTo «BikoBi Ta XpoHOOiom0-
TiYHI acTIeKTH MEIUIUHH 1 apMarlii», B IKiil B3sIH
y4acTh BiJIOMi BU€Hi, HAYKOBIIi, (papMaKoIory, mpak-
THYHI JIIKapi TEPOHTOJIOTH 1 repiaTpu 3 YKpaiHu Ta
3aKOPIIOHY.

[pami B. I1. [1inraka npucBsYeHi pi3sHAM HaIpsM-
KaM O10JIOTiYHOT Ta METMYHOT HAayKH. 3-11i]] Horo Tepa
puinuy modaa 1200 HaBuajIbHO-METONUYHUX Ta Ha-
YKOBHX POOiT, cepea sKUX 6 TmiapyYHuKiB, 9 HaBUaIb-
HUX MOCIOHMKIB. BiH aBrop 50 neknapamiifHux ma-
TEHTIB YKpaiHM Ha KOPHCHY MOZAENb i aBTOPCHKUX
CBIJOLITB.

Pesynerarom mmigHoi npami BYSHOTO CTaIM TAKOX
Bifomi MoHorpadii: « umkonomnioxe TiyI0: MopdoIo-
risp» (1996), « Humkononiore Tino: 6ioxiMisn» (1996),
«IlInmkoroniOHe TijO 1 XpOHOPUTMH IMYHHOI CHC-
temm» (1997), «KiiHiuHa aHATOMIS ITUITKOTIONIOHOTO

tiza» (2000), «umkomnoaiOHE TiIO B HIKINX Xpe-
oerHux» (2002), «Mennuna napasuronoris» (2003),
«ITumkononioue Tijo 1 010XiMiYHI OCHOBHU aJar-
tamii» (2003), «Kiniyna mapasurtomnoris» (2003),
«IIpenaranpHUiA cTpec i HEHPOCHTOKPUHHA ITaTOJIO-
rism (2004), «HelipoeHIOKpHUHHA PETYIALis XPOHO-
put™iB pyHKIiH HUPOK y ccaBIiB» (2005), «Kiniuna
renetuka» (2006), «I[larodizionoris MiCSIIHIX XPOHO-
put™iB dyHKIii HIpOK» (2006), «ITapa3zurapHi xBo-
po6u B miteit» (2007), «JlabopaTropHa AiarHOCTHKA
napasuTapaux iHBaszii» (2007), «Ilumkonoxiona
3a103a i XpoHOpUTMH (PyHKIIIH HUPOK. BB cTpecy
Ta coneil Baxxkux merainiBy (2008), «llenrpanpri
MeXaHi3MHU [UPKaJiaHHUX PUTMIB ccaBiiB» (2009),
«Crpec 1 xpoHopuTMiuHi 1ucyHKii HEpoK» (2010),
«CnaikoBi CHHIIPOMH 3 OCHOBaMH (PeHOTHITOBOI JTia-
rHoCTHKI» (2010) Ta iH.

Takuii TBOpuuit HabyTOK BYeHOTO. bararto cu,
eneprii Ta wacy B. Il. Ilimmak BigmaBaB minro-
TOBIII HAYKOBO-TIEarOT1YHUX KaapiB. 30KpeMa, Mij
HOTO KEepiBHUIITBOM BHKOHAaHO 7 JTOKTOPCHKUX Ta
22 KaHIMAATCHKUX JucepTali. Moro yuni — qoktopn
Ta KaHJUJIATH MEMYHUX 1 O10JOTIYHUX HAyK TPAIIo-
I0Th Ha KEPIBHUX MOCA/IaX, 3aBiAYyIOTh Kadeapamu,
npodecopH Ta JONEHTH Kadeap YHIBEpCUTETY.

Y 1993 poi B. I1. ITimaka obpaHo niicHUM dire-
HOM (akazeMikoM) Akanemii HayK BHINOI IIKOJIU
VYkpainu, B 1994 pori — akamemikoMm Akajemii HayK
OpHUTIHANBHUX ine# Ykpainu, B 1995 pomi — gificHuM
yieHoM (akajeMikoMm) Akajzemii HayK HallioHalb-
HOTO Iporpecy Ykpainu, a B mucronaai 2003 poxy —
YIIEH-KOPECTIOHIEHTOM AKa/ieMil IelaroriYHnX HayK
VYkpainu no Bigainennaro «llcuxomoris, BikoBa (izio-
JIOTis Ta Ne(EKTOIOT IS,

Hakazom MiHicTepcTBa OXOpOHH 300pPOB’S
VYkpainu Bin 1998 poky kadenpa meauuHoi 0iomorii,
Mapa3uToJIOTii Ta TeHETUKA byKOBHHCEKOTO JIepKaB-
HOTO MEMYHOTO YHIBEPCHUTETY TIPU3HAYEHA OITOPHOIO
i Oyna opraHizaTopoM HH3KH HapaJ 3aBiTyBadiB Mpo-
GhinpHEX Kadeap BUMMX MEIUYHUX HaBYAIHHHX 3a-
knaxiB Ykpainu II-1V piBuiB akpeauranii. CrinsHa
parls KOJIEKTUBIB Kadeap MeauaHoi Oiomorii 3akia-
IIiB BUIOI MEIWYHOI OCBITH YKpaiHu yBiHYamacs
BuganHsM y 2004 porli HaioHANBHOTO MiAPYYHHUKA
«Menuana Oionorisi» 3a pexa. npod. B. I1. [Timaxa,
npod. 0. 1. baxopu s cTyaeHTIB BHIIUX Me-
MUYHUX HaBYANbHUX 3akiamiB Ykpaiaw III-IV pis-
HIB akpenuTanii. Jlpyre Bumanas migpydyHUKa Bif-
Oynocs B 2009 pori, TpeTe BUOaHHS MOOAYMIO CBIT
y 2017 poui.

Cawme npu pexroposi B. I1. ITimaky y 1997 poui
[ToctanoBoro Kabinety MinictpiB Yipainu Ne 312
Bix 4 kBiTHA 1997 p. Ha 6a3i UepHiBenbKOTO nIEp-
JKaBHOTO MEUYHOTO IHCTHTYTYy Oyla CTBOpeHa
BbykoBuHCHKa IepkaBHa MeaWYHA akKajgeMis,



a'y 2005 pori bykoBUHCEKY niepaBHY MEIUYHY aKa-
JIEMIF0 PeOpraHi3oBaHO Y BykoBUHCHKUI fep kaBHUH
MEIUYHUH YHIBEPCUTET Ha MiACTaBi PO3MIOPSIKEHHS
Kabinety Minictpis Ykpainu Big 02.03.2005 p.
Ne 46-p Ta Haka3y MiHicTepCTBa OXOPOHHU 3I0POB’S
VYkpainu Big 15.03.2005 p. Ne 110 «IIpo peopraniza-
ito ByKOoBHHCBHKOI AepKaBHOT MEIUYHOT aKaaeMii».

3a Horo iHILIaTHBOIO BIAKPUTO Ta PEOpraHizo-
BaHO HU3KY Kadenp. BinHoBIeHO HaBYaHHS 3a cIie-
mianpHicTIO «llemiarpisy, 3amo9aTkOBaHO HAaBYAHHS
3a cnenianbHOCTAMHU «CTrOMarosoris», «Menndna
ricuxonoris» Ta «KiiniuyHa dapmaris». Ha daxymnb-
TeTi 0akanaBpiB 3 BiIIUIEHHSM MOJOAIINX MEIN4-
HUX Ta (QapMaleBTUYHUX (DaxiBIiB CTYICHTU Mall
3MOT'y HaBYaTHcs 3a crelialbHOCTIMU «CeCTpHHCHKa
crpaBay, «JlaboparopHa niarHocTHKay, «Dapmartis».

CtBopeHO HOBi (pakymbTeTH: CTOMATOJIOTIU-
Hull, QapMmaneBTUYHHH, pakynpTeT OakamaBpiB
3 BUIMIIJIEHHSAM MOJIOIINX MEAWYHUX 1 (hapmaries-
TnyHUX (axiBmiB. BigkpuTo crerianizoBaHi BYeHi
panu A 3aXMCTy AMCEpTaLiil 3a CreiaIbHOCTIMU
«[laronoriyna dizionoris», «I[lemiarpis», «Xipypris».
B. II. Ilimmak OyB TOJIOBOIO CHEIialli3oBaHOI BYEHOT
panu 3i cnenianbHOCTI «Ilaromoriuna ¢izionoris»
BykoBHMHCBKOTO Jep:KaBHOTO MEIWYHOTO YHiBEp-
CHUTETY, YWICHOM CIIeLiaTi30BaHO] BUYCHOI paau Ipu
UepHiBelbKOMY HalliOHAIEHOMY YHIBEPCHUTETI iMEHi1
IOpis ®enproBuya.

[Ipo BU3HAHHS YHIBEpCUTETY 5K BUCOKOMIpOde-
CIITHOTO 3aKJIaly METUYHOI HAyKH i OCBITH CBIUMIIO
MpoBeAEHHS Ha oro 6a3i nepioro BeeykpaiHcbkoro
3’131y MONOAIIMX MEANYHUX Ta (papMaleBTHUHUX
crenianicTiB Ykpainu, Konrpecy cBitoBoi denepamii
YKpalHCBKHX JIKapChKUX TOBAapUCTB, HanionansHOTO
3’131y marodizionoriB YkpaiHu, BeJUKOi KiJIbKOCTI
MIKHapOJIHUX 3’1371iB, KOH(EPEeHIIiil, CUMIT031yMiB
Ta 1HIIUX HayKOBHX (POPYMIB.

Bacuns [TaBnoBuy [limak nocriiiHo OpaB y4acTh
y HapaJiaX peKTOpiB 3aKJIaJIiB BUIIIOI MEJMYHOT OCBITH
pu MiHiCTepCTBI OXOPOHU 370pOB’st YKpainu, OyB
nermytaroM YepHiBenbkoi 00acHOT paau, TOJIOBOIO
MTOCTIMHOT KOMicCii 001acHOT paay 3 MUTaHb OXOPOHHU
3[I0pOB’sl, aKTUBHO OpaB y4acTh y BUBUCHHI COIliab-
HUX Ta MEIUYHUX NMPOOJIeM Kpato, OyB WICHOM Ha-
yKoBoi mpo6iemHoi komicii MO3 ta AMH. YV cknani
odimiifHUX menerariii mo oOMiHy AOCBiIOM HEOIHO-
Pa3oBO BHIXKIXKAB 3a KOPIOH y KpaiHK OJIM3BKOTO Ta
JTAJIEKOTO 3apYOiKKSI.

3a kepiBauITBa Bacuns [laBnosuua Ilimaka
y 1994 poui 3nilicHeHO NepIINii TPUHOM Ha HABYaHHS
B UepHiBebKWI MEIUYHUHN IHCTUTYT IHO3EMHHX TPO-
MajisH, a B 2000 pori — BiOyBcs BiNOBIAHO NEPIINit
BHITYCK 1HO3EMHUX JIiKapiB — 49 0cib 3 pi3HuX KpaiHn
CBITY OTpUMAJIH AUIUIOMH JiKapsi BykoBHHCBHKOT Aep-
JKaBHOIT MEIMYHOI aKageMii.

3a inimiatusoto B. I1. Ilimaka 3 1997 poky npu
BykoBUHCHKII [ieprkaBHil MeIMYHIH akaieMii 3aro4ar-
KOBaHO XypHall « ByKOBUHCHKUH MEIMYHHNA BiCHHUK,
a B MOZAITHIIIOMY T1ie J1Ba (paxoBi yacormcy — «KiriniaHa
Ta eKCIIepUMEHTAIbHA MaTooris 1 «KiiHiuyHa aHaTo-
Mis Ta oneparuBHa Xipypris». B. [1. [Timak 6yB Takox
YJICHOM PENKOJIETIN UM pelakmiiHuX paja 9acoIucCiB
«ExcriepuMenTanpHa Ta KiiHivHA (i3ionoris i 6io-
ximisy, «Dizionorivauii xKypHam» Ta «Acta medica
leopoliensiay. Yumano 3ycuns B. I1. [limmak BignaBas
CTYICHTCTBY Ta CTYAEHTCBHKil HayLi. 3 foro iHiliaTusu
B 2000 p. 3aCHOBaHO €IVHUN B YKpaiHi CTYAEHTChKHI
HayKOBUH MEIUYHUM KypHal «XHUCT», po3odana
CBOIO pOOOTY TpOMaJIChKa OpraHi3allisi «Acoliamis
MOJIOJMX MeHKiB BykoBUHIY.

[loenHaHHS MUPOKUX HAYKOBHX iHTEpeCiB i3 Oe3-
MOMMJIKOBUM PO3YMIHHSIM 33/1a4 CYy4acHOT MeJULIMHN
nossommio B. 1. ITimaky chopmyBaTi HOBY KOHIIETI-
I[if0 CTYNIEHEBOI OCBITH MEIUYHUX KajpiB. Briepiie
B YKpaiHi Ha 06a3i ByKOBHHCBKOTO JepKaBHOTO Me-
JUYHOTO YHIBEPCHUTETY BTIEHA CHCTEMa CTYIICHEBOI
OCBITH, KA BKJII0YA€ MEANYHUM JTIIEH, MEAUYHUI KO-
nepK, MeauaHui yHiBepeuteT. 10 sxoBTHs 2025 poky
UYepniBerpkuii mineit Ne 3 Meanaaoro npodiiro Bija-
3HauuB Bke cBiil 30-NiTHIN 10BN, a B TaleKOMY
1995 poui Ha HEOOXITHOCTI CTBOPEHHS TAKOTO IPO-
(hinpHOTO NMinero Haroxir B. I1. TTimaxk.

Bacwip [1aBnoBuY CTOSIB 1 Y BUTOKIB CTBOPEHHS
Ta CTAHOBJICHHS HaBYAIbHO-METOAUYHUX Ta Ha-
YKOBHX KOMIUIEKCiB MiXk ByKOBHHCBKHM JepikaB-
HUM MEIUYHHM YHIBEPCHUTETOM i MEAUYHHUMHU KO-
nemxamu obnacti. 3rigao 3 [locranoBoro KaGinety
Minictpis Ykpainu Bix 29.05.1997 p. Ne 526 ta Haka-
30M MiHictepcTBa ocBiTH Yipainu Bix 20.06.1997 p.
Ne 218 BykoBHHCBKOMY A€p’KaBHOMY MEAUYHOMY
YHIBepCHTETY Oylnu MinMmopsIKOBaHI BHIII Me-
nuuHi HaBuanbHi 3akmanu [-11 piBHS akpeguramii
(Yepnisenpkuii, HoBocenumpkuii, BamkiBenpkuit
MEINYHI KOJIEKi), SIKi, BATPUMABIIIH iCITUT YacoM,
MIPOIOBXKYIOTh yCIIIHO (yHKIIOHYBaTH. JloCBiy ix
po0oTH TepeiHsIN 6araTto MeTUIHNX KOJICIKIiB Ha-
1101 AEP/KABH.

Bacuns [1aBnoBud 16aB mpo peMOHT HaBYAJIBHUX
KOPITYCiB, CIIPUSB Tepeiadi Ha OaaHC YHIBEPCUTETY
nanany «AKaJeMidyHHi», B SKOMY CTBOPEHO TrapHi
YMOBH JIs1 IPOBECHHS Pi3HOIIAHOBHX CTYIEHTCHKHX
BEUOPIB, MUCTEIBKUX 3aXO0/IiB, TBOPUHUX 3ycTpiueil. Bin
n0aB PO BIAKPHUTTS HOBUX Ta BIOCKOHAIECHHS CTApUX
YUTAIBHUX 3aJ1iB, 00Na{HAHHS CIOPTUBHUX MaliIaHIH-
KiB, CTBOPEHHS PelaKiliiiHO-BHIABHIYOTO Bi/IIILTY, pec-
TaBpaLilo ICTOPUKO-MEANIHOTO MY3€I0 YHIBEPCUTETY,
110 3HAXOJWTRLCH y Manarli «AKajgeMiqHni». 3a KepiB-
HunTBa Bacuns [laBnoBuua B yHiBepcHTETI modanu
TIPAIIOBATH TIEPIITi JECSITh KOMIT FOTEPHUX KIIaciB, sIKi
AKTUBHO BUKOPHCTOBYBAJIHCS 3 HABYAIBHOIO TA HAYKO-



BOIO METOH0. BiTHOBHB cBOIO po0OOTY Tadip BiIIOYUHKY
«3mopoB’s» Ha MaJdbOBHHUOMY Oepesi p. duictep
B ¢. PenyxuH11i KonmumHkoro 3acTaBHIBCHKOTO (HUHI
UepHiBeIHKOTO) paiioHy, 1€ 32 CE30H MaJIX 3MOTY BiJI-
MOYUTH 1 HONPABUTH CBOE 310POB’S BEIMKA KiJIbKICTh
SIK CTYJICHTIB, TaK 1 BUKIIa/IadiB.

HismpricTe B. I1. Ilimmaka HeogHOpa3oBO Bij-
MideHa ypsAIOBHMH Haropogamu. 3a 3acilyru
B rajy3i OXOpPOHHM 3I0pPOB’Sl HATOPOIKEHUH OP-
nenoM «3Hak Ilomanu», 3HakoM «BiaMIHHUK OXO-
poHHu 370poB’s». Y 1992 p. ynoctoeHuil modec-
HOTO 3BaHHS «3aclyXeHHH NMpaliBHUK HAPOIHOT
ocBith Ykpainm». ¥ 2000 p. HaropomkeHun Bia-
3Hakoto IIpesunenra Ykpainu — opaeHoM «3a 3a-
ciyrmy» III crynens. Y 2000 p. yaocTO€HUN TUTYITY
«IlouecHnit rpoMansHIH MicTa YepHIBIT». Horo im’s
BKJIFOYEHO JI0 aJlbMaHaxy «30J10Ta KHUra yKpaiHCHhKOT
exituy». Haropomkenuit memammto «HezanexHicTh
VYkpainn» Mixnapoanoro Pedtunry «3omota
@oprynay. Y 2001 p. Bia3HaueHHH MOASKOIO MiCh-
KOTO TOJIOBH «3a BaroMUi BHECOK MO0 OHOBJICHHS
Ta pecTaBpauii KyJbTypHOTO KOMIUIEKCY Hajiaiy
«Axagemiunaniiy. Y 2002 p. ynocToeHni mo4ecHOL
Bif3Haku YepHiBenbKoi 001aCHOT IepKaBHOT aMiHi-
ctpanii «MenuiuHa BykoBuam. Jlaypear obmacHuX
npemiit imeni FOpis @enproBuya Ta imeHni OmensiHa
[HomoBuua. ¥ 2003 p. Ha 3acimanni HamionansHO1
akazemii Hayk Ykpainu B. I1. [limaky npucymkeHo
npemito iM. O. O. boromonbiss HAH Ykpainu 3a mo-
Horpadiro «IlopiBHAIBHO-TIATO(310JI0TIUHI aCTIEKTH
eHepro3abe3rneueHHs] CYTUHHOI CTiHKW» (CITiBaBT.
1O. B. bump, O. B. Araman). Y 2005 p. 3a Baromuit
BHECOK y pO3BHTOK MeanuHoi ranysi B. I1. ITimrax
oTpumaB noasxy Bix [Ipesuaenrta Yipaiau. Y 2006 p.
Haropo/KeHN opreHoM «3a 3aciyrn» Il crynens.

Pedpenom crminbHOI mparii KOJIEKTUBIB Kadeap
MeauyHOoi 010J0TiI BUIMX MEOUUYHUX HaBYAIb-

Hux 3aknaniB Ykpainu III-1V piBHiB akpenuta-
uii crano ynoctoeHus depxaBHoi npemii Yikpainu
B rany3i Haykd 1 TexHiku 2007 poky 3a miapyd-
HUK «MennuHa Oionoris» 3a pea. B. I1. Ilimaxka,
0. I. Baxxopu. ¥ 2009 p. HaropomkeHuil MOYECHOI0
Big3Hakot «bykoBmHa» UepHiBenbkoi oOr1acHOL
nepkaBHOI anMiHicTpanii, y 2019 p. — Bin3HaKoIO
ByKOBHHCBKOTO NIEpKaBHOTO MEIUYHOTO YHIBEpCH-
TeTy «3a 0e3moraHHy MeAnYHY CIIy>kO0y». Bacumio
[aBnoBu41y npucBoeHo 3BanHs «[lodecHuit mpodecop
TepHOMIIBCHKOTO HALlIOHATTBHOTO MEUYHOTO YHIBEP-
cutery imeHi 1. fI. [opbaueBcrkoro» Ta «IlouecHuit
npodecop ByKOBUHCHKOTO IEp>KaBHOTO MEIUYHOTO
YHIBEPCUTETY .

Jo 80-piuust BykOBHHCBHKOTO JI€pKaBHOTO Me-
JUYHOTO yHiBepcUTeTy y 'k0BTHI 2024 poky Bacunb
[TaBOBHY HAaropomKEHUU MOYECHOIO BiI3HAKOIO
«3a 3acmyru nepex bykoBunoro» YepHiBenpKoi 00-
JIACHOI paju.

3a GaraTtopiuHy CyMIIiHHY Hpallto, 3HAYHUH 0Co-
OMCTHI BHECOK Yy PO3BUTOK MEIUYHOI OCBITH 1 HayK,
MiJTOTOBKY MEIUYHUX KaJpiB, BUCOKHIA TIpocdhecio-
HaJI3M Ta 3 HAroIu 85-pivuds BiJl THA HapOJKEHHS
3 mucronaaa 2025 poxy Bacuns [1aBnoBuu Haropo-
JUKCHHH TIOYECHOIO BiJI3HAKOI0 (Menatto) «Basara
BykxoBuHa» YepHiBenbkoi 001acHOT BiiCKKOBOT aMi-
HicTpanii Ta YepHiBelpkoi o0macHoi paay.

Bararorpanna gistmeHicTs B. I1. [Timaka — sckpa-
BUH NPHUKIIAJ KUTTSI HEOPAUHAPHOI 0COOMCTOCTI, sIKa
Mo€eIHANA y cO01 MyAPICTh Ta JIOASHICTD, IPOCTOTY
y CHUIKYBaHHI Ta BUMOTIIUBICTH 1 BiAMOBINAIBHICTh
KepiBHUKA-TOCIIOJApHUKA, BUCOKUH MpodecioHaizm
BUCHOTO, JIiKapsl Ta J0OPO3UWIMBOIO MOPAJHUKA 1 Ha-
CTaBHHMKA MOJIOJIi, TAJTAHOBUTOTI'O TI€AArora i BANTE,
AKTHBHOTO TOJIITHKA Ta TPOMAJICBKOTO Aisf4a, CMiJIH-
BOTO EKCIIEPUMEHTATOpa Ta OpraHizaropa MeIu4HOl
HayKH i1 OXOPOHU 310pOB’°sl YKpaiHu.

Benvmuwanoenuit Bacunrw Ilasnoeuuy!
Hupo éimaemo Bac 3 nosaxcrnum Fgineem!
basicacmo miynozo 300poe’a, Oyxoenux i izuunux cul, AKMUBHO20 006820]1iMMm A,
mupy i onazononyuua. Hexail poku 3anuwaoms minbKu ceimii cnozaou,
a Maioymmue oapye wie 6a2amo wiacaueux jim, CROGHEeHuUx padocmi, 0oopa,
Haoii, éipu i 1100086i!

3 2nuO0KOI0 NO6A2OIO i 6OAYHICHIIO,
konexkmue bykosuncokozo oepicagnozo meouunozo ynieepcumemy
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uynena-kopecnonoenma HAMH Ykpainu, 0okmopa meouuHux Hayx,

npoghecopa Apacea Mukonu Jleonioosuua

[upo BiTaeMo BiOMOTO HEOHATOJIOTA Ta Teia-
Tpa, wieHa-kopecnongeHTa HAMH Vkpainu, nok-
TOpa MEIMYHUX Hayk, npodecopa ApsieBa Muxomy
JleonigoBrya 3 75 piuHUM 1OBijeeM!

Muxona Jleonimosuy Hapoauses 26.11.1950 poky
y ciMm’i cnyx6oBuiB. bateko Apses Jleonin
MuxonaiioBuu — npogecop, 3aCHOBHUK Ta 3aBiny-
Bau nepuoi B Ykpaini kadenpu aHectesionorii ta
peanimarosnorii. Maru ApsieBa 3inaina ['aBpuiiBHa
3a (axom Oyna imxkenepoM. CuH JleoHin Apses, mpo-
JOBXYIOUH CIMEHHY JIKapChKy AMHACTIIO, MPaLIoe
Ha MOCa/Ii 3aBilyBaya BiJliIeHHs OaraTtornpoinbHOT
nikapHi y HiMeuuuHi.

ITicns 3akigyeHHs OecbKOro MEAUYHOIO 1HCTH-
TyTy iM. M. L. Iluporosa 3 BinzHakoro y 1973 poui,
M. JI. ApsieB mpauioBaB y Biaaiiai KiIiHIYHOI ¢ap-
MakoJorii [HCTUTYTy O4HHMX XBOpOO Ta TKAHUHHOI
tepanii im. B. II. dinaroBa Ha mocaai MOJIOAIIOTO
HAyKOBOTO CHiBpOOITHHKA, 3aXHCTUB KaHAUIATCHKY
JHCEepTaLiio Ha TeMy «BIUTMB TKAHMHHUX MPEenapariB
3a B. II. ®inaroBuM Ha LEHTpaIbHYy HEPBOBY CHC-
TeMy (eKCIIepUMEHTATLHO-KITIHIYHE JOCITIIKESHHS ).
3 1976 poky npairtoe B OechkoMy HalliOHAIEHOMY
MEAWYHOMY YHIBEpCHUTETI, IOCIiJOBHO 00iliMaroun
[OCaaM acCHCTEHTa, JIOLICHTa, JOKTOpaHTa, npode-
copa ta 3 1985 p. 3aBinyBaua kadenpu nepiarpii, Ky
BiH OYOJIOE 1O TemepimHii yac. Y 1985 p. 3axuc-
TiB JOKTOPCHKY aucepranito «KimiHiuHe 3HaUeHHA
3MiH CTPYKTYpH Ta QyHKLil OiojoriyHux MemOpaH
IIPU 3aXBOPIOBAHHAX OPTaHiB AMXAHHS y AITEi».
V¥ 2003 poui OyB 00paHHii 4IEHOM-KOPECIIOHACHTOM
HAMH VYkpainu 3a ¢paxom «llemiarpis».

ApseB M. JI. — nikap HEOHATOJIOT Ta MeAiaTp BU-
1101 Kareropii, BCECBITHBO BioMuii BueHuit. Cheporo

HayKOBHX IHTE€pECiB B HEOHATOJIOTiI € mpodieMu
BEACHHS

reMOJIITUYHOI XBOPOOH, N1arHOCTUKHU Ta JIKYy-
BaHHS HOBOHAPOKEHHX 13 3aTPUMKOIO BHYTPIILIHBO-
YTPOOHOTO PO3BUTKY, BHYTPILIHbOIIIYHOUYKOBUMH
KPOBOBHJIUBAMH Ta

TFiMOKCUYHO-IIIEMIYHOIO eHIle(aaonariero.
OCHOBHHMMH HayKOBHMH HampsiMamMH poOOTH B Iie-
niaTpii € MyJIBTHIUCIUILUTIHAPHE BEJeHHS HOBOHA-
pomxkenux i miteit Big BlJI-iHdikoBaHHX MaTepiB;
ITyJTEMOHOJIOTIS, €HJIOKPUHOIIOTIS Ta OiocoliaabHa
MEIUIMHA, Y TOMY 4Yucii, 0ioeThka, Icuxocoma-
THKa, CHHAPOM >KOPCTOKOTO ITOBOKEHHS 3 AITbMH,
CHHIPOM PanToOBOi CMEPTI y AiTel, IepBUHHA Teia-
TpPHUYHA JOTIOMOTa.

dyHIaMeHTaIbHI JOCTiKEHHS CIUIBHO 3 KOJIe-
ramu 3 Hinepnanais, CILA, ABctparii 3a KOHKypC-
HuM (pinancyBanHsM MO3 Ykpainu Ta miITpuMKH
rpantiB UNICEF, MSF, Lien-Tacis, USAID, AIHA
OTpPHUMAaJI MI>KHApOAHE BU3HAHHSI.

M. JI. ApsieB CTBOpHB MPOBIAHY LIKOJIY HEO-
HATOJIOTIB 1 MeiaTpiB, MiATOTYBaB 2 AOKTOPiB Me-
OUYHUX HayK, 27 KaHOUAaTiB MEAMYHUX HAayK Ta
1 noxropa ¢inocodii. ABrop 6inbie 500 HayKoBUX
poOiT (BKJIIOYArOYM YMCeNbHI MyOmikaii y Mi>kHa-
POIOHMX HayKOMEeTpU4HUX 0a3ax Scopus Ta Web of
Science), 25 monorpadiii, 15 miapyuHuKiB (y TOMY
YHUCITi 2 HAIlIOHAIBHKX ) Ta 29 HaBYaIbHUX MTOCIOHU-
KiB. OTpUMaHO YHCeNbHI MAaTEeHTH Ha KOPHUCHY MOJIENb
Ta CBiAOLTBA MPO PEECTPALil0 aBTOPCHKOTO MpaBa
Ha TBIp.

Muxkona JleoHinoBu4 — HenepeBepIICHUH JIeK-
TOp, 1Oro opaTropchbka MalCTEPHICTh 3a4apOBYE.
KuiHiuHM#i Orisa IUTHHU TEPETBOPIOETHCS HA ITi-



KaBUH CIIEKTaK/b, SKUH 3aBEPLIYETHCS YITKUMHU BU-
CHOBKaMH 3 OOTPYHTYBaHHSM KIIHIYHOTO JiarHO3y
Ta TAKTHKH NOAAIBLIO0 BeAeHHs. Odomoe OnecbKy
acoriarito JTikapiB MeAiaTpiB Ta HEOHATOJIOTIB, WICH
[pasninas YipaiHcbKkoi acoriaiii HEOHATOJOTIB.

ApsieB M. JI. oGiliMaB aJiMiHICTpaTUBHI Ta I'po-
Manceki mocaau. 3 1987 mo 2000 pp. BUKOHYBaB
000B’SI3KM 3aCTYITHHUKA JIeKaHa (paKyIbTeTy YA0CKO-
HajeHHs nikapis. [IparfoBaB Ha mocaji mpopekropa
3 HaykoBo-TiearorigHoi poborn OHMenV (3 1994 o
2013 pp.). by unenom LlenTpansHoi BUOOpUOT KOMi-
cii BepxoBHoi Pagu Ykpainu (3 1987 o 1992 pp.),
excrieptoM BAK Vkpainu (3 2010 mo 2016 pp.),
€ TOJIOBOIO KOHCYJIBTAaTUBHO-EKCIEPTHOI KOMicii
«Heonaromnoris. Jlikapceku 3acobm» Jlep:kaBHOTO
excneptHoro nentpy MO3 VYkpainu (3 2011 p. mo
TENepilHii yac), wieHoM BueHuX paa HaBUaIbHUX
Ta HAayKOBO-JOCIIAHUIBKUX 3aKJaliB Ta HU3KU pe-
JAKI[IHHIX KOJNETil (axoBUX KypHAIIB.

Apse M. JI. — giticauit unen [lonbchkoi me-
TUYHOT akazemii, Mi>kHapomHOT MEeTUYHOT akaaemil
iMm. A. IlIseitnepa (Ilompmma), Pamu €Bponeiicbkoro
Cotrozy ncuxocomarnyHoi menuiuau (IBeitapis),
Axanemii Hayk Bumoi mkonu Ykpainu. Jlaypear
peiituHroBoi npemii Ypsaay Ykpainu ta lHCTHTYTY
Binkputoro CycninsctBa (CILIA) 3a mporpamoro
«Bueni Ta Bukiagaydi (CopocoBChbKHi podecop)».
Haropomxenwuii Onimriiicbkoro Mmeaasto ['immokpara
(I'pentis), 3omororo menamiro [lonbebkoi MennaHOT
akanemii, Menatro MixkHapoIHOT MeTMYHOT akaieMii
iM. A. llIBetiniepa (Ilonpma), OpaeHoM YipaiHCchKOi

[IpaBocnaBuoi Llepkeu Ararmita [leaepcekoro 11 cTy-
nieHs1, TppoMa [louecanmu ['pamoramu MO3 Ykpainn.
Ynocroennii 3BaHHs «BiMIHHIK OXOPOHU 37I0POB’SD»
ta [Ipocnasu Opnena Cestoro [lanteneiiMona.

M. JI. ApsieB — uyioBa JFONMHA, KOJera i Jiikap,
HOTO TI0/IeHHA JIIKyBaJIbHA Ta JIIarHOCTHYHA po0oTa
B KJTIHIIII JOTIOMArae JiKapsM y CKIaTHUX KIIHIYHHX
cutyarlisx. Mae HerlepeBepIIeHN aBTOPUTET Cepe]
KOJIET Ta CITiBPOOITHUKIB, aJie 3aBXKI1 BIIKPUTHH 10
JTUCKYCIT 1 MOX€E TIPOCTOI0 MOBOFO ITOSICHUTH CKJIaHI
peui. Y noOyTi BiH n100pa nroanHa, SKa BMi€ BYACHO
MiATpUMATH B CKPYTHI Yacu abo MoXapTyBaTH, ITiJl-
TPUMYIOYH €MOIIIHHUI HACTPii KOJeT.

BignoginHo minensiitanm Bumoram MOH Ykpainu
Big 30.12.2015 p. Ne 1187 3a peHTHHIOM HayKOBO-
MeIaroTiYHUX MpaniBHUKIB OeChKOTO HAIliOHATb-
HOTO MEAMYHOTO yHiBepcutety y 2022, 2023 ta
2024 p. mpod. M. JI. ApsieB Ta kadenpa nemiarpii,
SIKY BiH OYOJTFOE, TIOCIIAJIH TIEPIITi MICIISL.

IOBineii — 11e Mexka Ha NMUISIXY JKUATTS, KO JIFO-
JIMHA MOXKE OILIHHUTH, IO 3p00JeHO 1 mo 1Ie Heob-
XigHO 3pobuTH. Mukomna JIeoHITOBUY — Iie JIFOAWHA,
sIKa He BMI€ CTOSITH Ha OJHOMY MICIIi, BiH 3aBXI1
B TIOIIIYKaxX HOBHX i€, 1inel, MpoeKTiB, METOIIB
OCBITH, JIarHOCTHKH 1 JTiKyBaHHSI.

baxxaemo BenbmuianoBHomy M. JI. ApsieBy no-
BI'UX POKIB JXUTTS Ha OJIaro HaImMX JiTeH, MoAabIIol
TUTLTHOT TIpalll y HEOHATONIOT1i Ta MeiaTpii, HOBUX Ha-
YKOBUX OCSI 1 TOCSATHEHb, BUHAXO/IB, 37I0POB’s 1 Ha-
CHAarH, TOCTOWHUX YYHIB, BISYHUX MAI[i€HTIB, IIAPHX
JIpy3iB 1 CiIMEHHOTO OnaronoxyJds!

Acouiayisa neonamonoczie Ykpainu, konekmue Q0ecvkozo HAUiOHATbHO20
MeOUYHO20 YHigepcumemy, cRispodimHuKu Kagheopu nediampii,
nikapi HII «Odecvbka oonacna oumsaya Kniniuna aikapus» OOP,

Konezi, Opy3i, yuHi.
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Pezrome.

Cmpec sidiepae K0408y pons y YopMy8aHHi NCUXONOSTUHUX | NCUXOCOMAMUYHUX PO3NAOI8, NPOABNIAIOUUCD Y PISHOMAHIMHUX
peaxyiax opeanizmy Ha cmpecopni éniugu. IIpobnema cmae ocobaueo akmyanbHow uepe3 3pOCMAanHA KilbKOCMi KpUmuyHux
nooiti ma nebe3neyHux 0OCMAsUH Y HCUMMI KOHCHOI TIOOUHU, 0COONUBO Y Oimell 3 COMAMUYHOW NAMON02IEI0, AKA BNIUBAE HA
AKICMb AHCUMMSL, Y MOMY YUCT, 8 KOHMeEKCMI Cb0200eH s YKkpainu.

Mema docnidxyncenns — susznayumu GaxKmopu, wo GRIUSAIOMb HA AKICMb Jcummsi oimetl i3 XPOHIUHOIO COMAMUYHOIO
NAmono2icio 8 yMo8ax mpusanioeo CoyianbHO20 CMpecy WAXom 8aniousayii opucinanbro2o « OnumyeanbHuKka GU3HA4eHHs
ghakmopie pusuxy, ujo 6NaAUBAIOMb HA AKICMb JCUMMs Oimell 8 YMOBAX COYIANbHO20 CIMPECy» Ma GUKOPUCTAHHS A0ANMOBAHUX
onumyeanvuuxie Health-Related Quality of Life (HRQOL).

Hayxosi 0ocnioscenHs 6UKoHaH 8ION0GIOHO 00 eMUYHUX HOPM MA NPUHYUNIG, WO PESYTI0I0Mb MEOUUHT OOCTIOHNCEHHA THOOUHU.

Poboma suxonana 6 pamxax H/[P kapedpu «Axicmov socumms ma nepebie comamuunoi namonocii' y dimeii 8 ymogax
coyianvHo2o cmpecyy, mepmin sukonanns 2023-2025 p., deporcasnuii peccmpayitinuii Homep: 0123U101768.

Mamepianu ma memoou. Obcmedicero 225 nionimxie (cepeonii six 13,1£2,8 poxy), 3 axux 186 manu xponiuni comamuuri
3ax8opr08anHs (yykposuil diabem, CUHOPOM NOOPA3HEHO20 KUWKIBHUKA, 10I0NAMUYHUL I08eHUNbHUL apmpum, CUHOPOM
apmepianvroi einepmensii); 39 ocib6 cmanosuIu «YMOBHOY» 300P08Y KOHMPONLHY pyny. 3 YPaXy8aHHIM Pe2ioHy NPOICUBAHHS
pecnondenmu 6yau po3nodiieni Ha epynu: MewKanyi npugponmogozo micma Xapkoea ma munosoco micma Ilonmasu.
Hns ananizy euxopucmarno asmopcovkuil « OnumysanbHux UHA4eHHs QaKmopie pusuxy, wo 6naueams Ha AKICMb ICUMMs
dimeiti 8 ymogax coyianvhoeo cmpecyy ma cmanoapmusosani HRQL-incmpymenmu. Ilpoeedeno onucosuii, nopieHAbHUL ma
CIMPYKMYPHULL AHANI3 NOKA3HUKIS.

Pesynomamu oocnioxycenns. 11ionimxu, aKi npoxcusan 6 ymogax mpusanoi ivinu y npugponmogomy pezioui (m. Xapxis),
3HAYHO Yacmiule 8i03HAYANU 3HUNCEHHS AKOCMI HCUMMIsL 8 OCMAHHI MiCAYl NOPIBHAHO 3 OOHONIMKAMU 3 MULOB0T Mepumopi.
Cepeo nayicnmis i3 coMamuyHoI0 NAMOJNOZIEI0 UABIEHO BUPAICEHE NOZIPULEHHS CAMONOYYMMA Y NICIAB0EHHUL NePiod: YacmKa
HU3bKUX OYIHOK MeNnepiuinb020 cmamy 300pos sy epyni m. Xapxoea cmanosuna nonao mpemuny ubipxu. Bemanoeneno uimky
3anedcHicmy Midic mpuganicmio nepebysants y poHmosux/npudpoHmosuUx 30Hax ma NOSIPUEHHIM YO EKMUSHUX NOKAZHUKIG
300p08’a ma AKocmi JHcumms. 3a 6cima aHanNi308aHUMU NAPAMEMPAMU PIGEHb CMPec-0n0CcepedKo8anux nopyuieHs 6y Oinvu
SHauywum cepeo oimetl, SKi NPOHCUBATU )Y NPUPPOHMOBITE 30Hi.

Bucnoeku. JJoscompusanuil coyianvruii cmpec, 00yMOGIeHUtl GOEHHUMU OIAMU, € 8A2OMOI0 0CMEPMIHAHMON NO2iPUIeHHs]
AKOCMI Hcumms niONIMKI6 i3 XpOHIUHOI0 coMamuyHol namonoeicio. Haubinbw ypasnueumu uasuiucs oimu, siKi mpusaiui
yac npodCUBAU 8 yMosax npugponmosoi 3onu. Ompumani pe3ynvmamu niomeepodicyioms HeoOXiOHicmsb 6NPOBAOICCHHS
KOMNIEKCHUX MYTbMUOUCYUNTTHAPHUX cmpameziti niOMpUMKY, OPiEHMO8AHUX HA cMabini3ayilo ncuxoemoyiitno2o cmaty,
3MIYHEHHs CIMeliHuX pecypcie ma 3abe3neuents besnepepeHocmi MeoudHoi donomoau. Baniousosanuil onumyeanbHuk mooice
Oymu UKOpUCMAanuil K HAOIUHUL ITHCMPYMEHM KIHIYHO20 MOHIMOPUH2Y MA OYIHKU eqheKmUsHOCmi peabinimayiinux 6mpyiais
y hediampuunii npakmuyi.

Knrouoei cnoea: oimu; coyianvHull cmpec, 8illHA, COMAMUYHI 3AX60PIOGAHHS, AKICIb HCUMMSL.

BeTtyn

Crpec Bigirpae KIr040BY poiib Y (POpMyBaHHI IICHXOJI0-
TYHMX 1 ICUXOCOMATUYHUX PO3JIaiB, IPOSBISIOUUCH Pi3-
HOMaHITHHMH peakIisIMHi OpraHi3My Ha CTPECOPHI BILUTHBH.
Crpec y niTeil 3aMUIIAETHCS CKIIAJHOIO MTPOOIEMOIO JUIS
BUBYCHHS, aJI)kKe BiJOMBae cy0’ €KTUBHICTD CYIKCHHS
JUTUHU Ta BIACYTHICTh KOHKPETHHX HPOSBIB, Y TOMY

YHCI KIIHIYHUX. 3 OIVIsILy Ha MHOXKHHHI (pakTopwH, 1m0
BHKJIMKAIOTh CTPEC, MITH LIOIHS 3a3HAIOTh HOTO BILIMBY,
0 Bifirpae BU3HAYHY poNib Y pOpMyBaHHI 3M0pOB’S Ta
MICUXIYHOTO po3BUTKY [1]. TpuBanwmii comianpHUIA cTpec
JOLTFHO CTIPUIMATH K KOMIUICKCHUH 1 CTIHKHUI BILTUB
30BHIMIHIX COLiaIbHO OOYMOBICHHX (PAKTOPIB — TAKHX
SIK TpHUBaja 3arposa XUTTI0, O0HOBI 1ii, MacoBe mepe-
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MIIICHAS HACEJICHHS, XPOHIYHA HECTA0UIBHICTh TOOYTO-
BOTO CEpEOBUILA Ta OOMEKEHHS JOCTYITy 10 KIIFOUOBUX
COIaNbHAUX IHCTUTYIiH. BaxkauBO 3a3HaYMTH, IO TaKa
€KCIIO3HILis, SIKa TPUBAE MPOTATOM 0araTthbox MicCsILiB, Cy-
MIPOBOIKYETHCS TIEPCUCTYBAHHAM a00 MOBTOPHOIO aKTHU-
Balli€l0 HEHPOCHIOKPUHHO-IMyHHHX peakiiil, 30KkpemMa
rinmoranxamo-rinogizapHo-HaJHIPHUKOBOI Ta aBTOHOMHOT
HEpPBOBOI cucTeMu [2-4]. Y meaiaTpuyHii MOmyIsIii momi-
OHUI1 BIUIMB CTBOPIOE MIIPYHTS 1715t pOpMyBaHHS XPOHIU-
HOTO 200 «TOKCHIHOTOY» CTPECY, HACIIIIKOM SIKOTO € TPHBAITL
3MiHH Y (PI3HYHOMY, ICUXOEMOIIHHOMY Ta COI[iaIbBHOMY
PO3BUTKY AUTHHH, a TAKOX ITiABHIIIEHA HMOBIPHICTH OTip-
IIEHHS IIepediry XPOHIYHMX COMaTHIHHX 3aXBOPIOBAHB [5].

[Ipobnema crae 0coOIMBO akTyalbHOIO Yepes3 3poc-
TaHHA KUTBKOCTI KpUTHYHHX TIO/TiH Ta HeOe3meuHnx o0cTa-
BUH Y HTTi KOXKHOT JIFOAWHH, 0COOJIMBO B KOHTEKCTI CHTY-
atii octTaHHIX TpHOX pokiB B Ykpaini. 3a narumu UNICEEF,
omm3pko 40% pecnoHICHTIB B YKpaiHi, SKi MarOTh IITSH
BiKOM Bif 3 10 17 pokiB, BiI3HAYAIOTh, IO MITH IEMOH-
CTPYIOTh IICUXiYHi 1 (PI3WMYHI O3HAKH CTPECY Ta HE MOXKYTh
BIZIBITyBaTH IIKOJIY UM TUTSIMN CATOK Yepe3 3aKpuTTs [6].

OxpeMy yBary cy4acHi TOCITITHUKH TPUIUISIOTH Mi-
TSIM, SIKI MAIOTh XpOHIYHI COMaTH4Hi 3aXBOPIOBAHHSI, 1110
BIUIMBAIOTH HA SIKICTH JKUTTA. BHACHiTOK BifiCBKOBHX MO-
il TOPYIIy€eTHCS cHCTeMa Oe3nepepBHOTO aMOyIIaTOpHOTO
CIIOCTEPEIKEHHS Ta BEACHHS XPOHIYHUX 3aXBOPIOBAHb Y Jii-
TeH, HETaTUBHO BIUIMBAIOYM HA TOCTYIHICTh MEAHYHOL
JIOTIOMOTH Ta TTOTipUIYIOYH MOKA3HUKH SKOCTI XKUTTS [2].

3 omamy Ha Te, IO Pi3HI HO30JOTi4HI (hopMH 1O Pi3-
HOMY BiJJOOpaXaloTh B3a€MOJII0 ICUXOEMOLIHHOTO AHC-
Tpecy 3 mepediroM COMaTHYHOTO 3aXBOPIOBAHHS, IS
MOPIBHSJIFHOTO aHaIi3y Oynu oOpaHi rpymu JiTeH i3 IMy-
KpOBHM JiabeToM | THITy, CHHAPOMOM MOIPa3HEHOTO KHII-
KiBHUKa, CHHIPOMOM apTepiajbHOI TimepTeHs3ii Ta oBe-
HUIBHHUM 1110TIaTHYHUM apTPUTOM SIK HalO1IbII TOKa30B1
MOJIEJTI ICHXOCOMAaTHYHOI BPa3/INBOCTI, y IKUX TPUBAINI
COLlabHMH CTpec 3HavyIe MOAN(IKye KIiHIYHHH nepedir
1 IKICTB XKHUTTSI, 10 JA€ MOKIIMBICTH KOMIUIEKCHO OL[IHUTH
CTIEKTP CTPEC-OIOCEPEAKOBAHUX OPYIIEHb Y TIPH(POHTO-
BUX Ta THJIOBUX YMOBax IepeOyBaHHS.

e nuranHs HaOyBae 3HATYIIOCTI Y 3B’ 53Ky 3 POCTOM
3aXBOPIOBAHOCTI Ha IyKpoBHi niader I Tumy, 6esnoce-
PEIHBO Ha TV TOCTTPABMATUYHOTO CTPECOBOTO PO3JIaLYy,
MIOLIMPEHICTH SKOTO CTPIMKO 3pOCTaE dyepe3 IOBHOMACII-
TaOHy BiiiHYy B YkpaiHni. BcranosieHo, 1o monan 14% mi-
Tel 13 MyKpoBUM niabeToM | THITy MatoTh IPOOIEMH TICH-
XOJIOTIYHOTO XapakTepy, siKi OB’ s3aHi 3 TPHBOTOI0, PO3-
JIaJIaMH XapyoBOi IOBENIHKH, EMOIIHOIO HECTa01IBHICTIO,
po3namoM yBard Ta id. [7]. BusiBieHo, 1o 3a 9ac akTHBHIX
00#0BHX Jiif 3pociia 4acTOTa BUIIA/IKIB JUCTAPMOHIHHOTO
(I3UMIHOTO PO3BUTKY, IO KOPEIIOE 3 MOPYIICHHIMH IJIi-
KeMiYHOTOo KOHTpouio [8]. BaxyimBum Ta cTpareriuHum
MOMEHTOM € BCTAHOBJICHHS B3a€MO3B’ 3Ky HasgBHOCTI
XPOHIYHOTO 3aXBOPIOBAHHS Y TUTHHH, SIKE B)KE BIUIMBAE Ha
SIKICTh )KUTTS Ta TPUBAJIOTO COIIIAIBHOTO CTPECY, 3 BU3HA-
YeHHAM (DaKTOpiB, SAKi MPOBOKYIOTH BTPATy IIIIKEMIYHOTO
KOHTPOJTIO, 110 € HEOE3MEYHNUM /TS KUTTS.

[Ipob6mema 3pocTaHHsS KiNBKOCTI (yHKIIOHATBHUX
racTpOIHTECTUHAIBHUX PO3NAJiB y JiTeH B yMOBaxX BO-
€HHOTO KOH(]IIKTY peani3yeTshcs 3a paxyHOK BHCOKOI

YaCTOTH MOCTTPABMATHYHOTO CTPECOBOTO po3iany (44%)
1 sIK pe3yJIbTar — 30UIbIIEHHS PiBHSI ICMXOCOMATUYHOT 3a-
XBOPIOBAHOCTI B MeiaTpuuHiil momyssmii [9]. ¥ xoropt-
HOMY nociimkenHi MapkoBoi M. B., Benoycogoi O. 1O.
Ta iH. (2025) moBeneHo BIIIUB BOEHHUX TOAIN, IO CYTIPO-
BOJKYBAJINCh BAKKHMHU €MOL[IHHUMH NEPEKUBAHHAMHI
Ta MOPYIIEHHSIMHU MOOYTOBO-TIETHYHOTO pexuMy. Buie
3a3HAYCHUI aCTIeKT CIIPUSIB NOTIPLICHHIO raCTPOIHTECTH-
HaJILHOTO 3/I0POB’ S JITeH LIISIXOM CTPEC-0M0CepeIKOBAHOT
IUCQYHKIIIT «TOIOBHUI MO30K — KUIIKiBHUAKY [ 10]. Brums
TMICHX0-EMOLIIHHUX (PaKTOpiB, CTaH TPHUBAIOI TPHBOXKHOCTI,
JieTipecisi, eMoliifHa HecTablIbHICTh, ITOPYIICHHS PEKUMY
Ta SKOCTI XapuyBaHHS, @ TAKOXK KOMIUIEKC B3a€MOIi iHAN-
BiJlyaJIbHUX TeHETUYHUX Ta (31010 4HUX (HAKTOPIB PH-
3BOJUTH [0 TIOPYLICHHS MOTOPHO Ta CEKPETOPHOT (yHKIIH
HITYHKO-KHIIIKOBOTO TPaKTY, IO PEali3y€eThCsl y BUIISAL
cuaapomy noapasHeHoro kumkiBauka (CIIK) [11, 12].
3pocTaHHs aKkTyajlbHOCTI MpoOneMu (YHKIIIOHATBHUX
racTpOiHTECTUHAIBHUX PO3JA/iB y NITeH HA TIIi BITUBY
TPHUBAJIOTO CTPECY, IO 3HIKYE SKICTh KHUTTS Ta CTBOPIOE
PU3MK XpOHi3alii COMaTHYHOTO 3aXBOPIOBAHHS, 00yMOB-
JII0€ apTyYMEHTAIII0 MOIIYKY TPUTEPHUX (HaKTOPiB po3-
BUTKY «JHCTPECY» KUIIKIBHUKA, IPOBEICHHS BCEOIUYHUX
peabimiTalifHUX 3aX01iB MYJIbTUANCIUILTIHAPHOO KO-
MaHJI010, 00 JJOTTOMOTTH JUTHHI 30CEPETUTHCS Ha 3MiHI
CIPUUHSATTS OO0 Ta MEPEIKUBAHB.

IOBenineHu# imiomatnyanawnii apTput (FOIA) — cuctemue
3aXBOPIOBaHHS, sike 00Mexye (iznuHe (QYHKIIOHYBaHHS
Ta B Till 4M iHIIIH Mipi IOTipIIy€e eMOIiitHIA CTaH, CyT-
TEBO 3MIHIOE SIKICTB JKUTTS, TOMY BU3HA4a€ HEOOXiTHICTh
IHAMBITyaTi3alii peadiiTaniiHUX 3aX0/IiB, Y TOMY YHCII
NICUXOJIOTTYHHX, OCOOIMBO B yMOBAaX COLIaIbHOI HeCTa-
6inpHOCTI [13]. [TamieHT 3 IOBEHUIBHUM 1110MATUIHUM
apTPUTOM J0JIa€ TPYAHOIII, OB’ A3aHi 3 pizuaHuUM 00-
JIeM, IPUHOMOM JTiKiB, BI3UTaMU JI0 JIiKapsi, BUKIIOYCH-
HSM 3 aKTHBHOTO IOBCAKICHHOTO XHTTS, Y TOMY YHCII
IIKUTBHOTO, 0COOJIMBO MiJ Yac 3aroCTpeHb 3aXBOPIOBAHHS,
a TaKOXK TPUBOT'OIO 3 ITPUBOY MOAANBIIOTO Mepediry XBo-
po6wu [14-16]. [oripmenHs skocTi KUTTA y AiTen 3 FOIA
MPU3BOJUTSH JI0 JCTIpecii Ta TPUBOXKHOCTI, 0 0COOINBO
Ha0yBa€ aKTyalbHOCTI B pealisx CbOTOACHHS B YKpaiHi.

HemnronaBui nociimpkeHHs JOBEIH, IO TPaBMYyIodi
oI B IMTUHCTBI, PI3HOMAHITHI 3a CBO€IO (HOPMOI0, Ma-
FOTh PYHHIBHI HACTIIKU IJIS 370POB’SL Y JOPOCIOMY BIIli.
Eninemionoriuni JOCTIIKEHHS CTPECY PAHHBOTO TUTHH-
CTBa y JIIOACH BUSBWIM TiCHUH 3B’SI30K i pO3yMiHHS Me-
XaHi3MiB MK HECTIPUSITIIMBUM J[OCBIJIOM Y JTUTHHCTBI Ta
HiIBUIICHNM PU3UKOM CEPLIEBO-CYANHHUX 3aXBOPIOBAHb
y MaiiOyTHbOMY, y TOMY YHCIIi PO3BHTKY TilIEpTOHIYHOL
xBopoOu [17]. BcraHoBneHMii 3B’ 130K PO3BUTKY Tinep-
TEH3UBHUX PO3JIAJIiB Y paHillle HOPMOTEH3UBHUX 0Ci0, SKi
TPUBAJIO MPOXKUBAIOTH Y CTPECOBOMY cepenoBuiili [ 18] —11e
caMme TOi CTaH, IO MEPEXUBAIOTh TiTH YKpaiHH OCTaHHI
YOTHPH POKH.

VY nanuii yac BaKJIMBUM 1 HaraJbHUM € 1HIUBITyasiza-
s MiIXOAY A0 KOXKHOTO TMAIli€HTa; HU3KA 3aXO/iB, CIps-
MOBaHHUX Ha KJTIHIYHY Ta IICUXOCOIIAIbHY IiATPUMKY, 1110
Mae€ BUpIMIaIbHEe 3HAYSHHS JJIS OITUMI3aIlil IKOCTI KUTTS
HiIPOCTAI04Oro MOKOMIHHS, Ha JIOJIO SIKUX BUITAJIO XKUTH
B YMOBaX BOEHHOTO 4acy.
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Takum 4MHOM, IOAANbIIe BUBYECHHS Ta IIIMOOKE PO3y-
MiHHSI BIUTMBY COLUJIBHHX (haKTOpiB Ha IICHXOCOMATHIHHI
CTaH AUTWHU JIO3BOJIMTH HE TUTHKH ITiIBUIIATH TOYHICTH JTia-
THOCTHKH COMaTHYHUX 3aXBOPIOBaHb, ajle i BUSBHUTH IPO-
GrieMu ICHXi9HOT chepH, 1110 JOTIOMOYKE PO3POOHTH TTepcoHa-
JI30BaHy CTpPATETiO JIIKyBaHHS MYJIETHUCIUILTIHAPHOIO KO-
MaH/I0I0 Ta JIO3BOJIMTH IMOKPAIUTH SKICTh KUTTS TALlIEHTIB.

MeTa gocnigpkeHHA. Buznauutu GpakTopH, 1110 BILTH-
BAIOTh Ha SIKICTB JKUTTS JITEH i3 XpOHIYHOIO COMAaTHYHOIO
MaTOJIOTIEI0 B yMOBaxX TPHBAJIOTO COILaIbHOTO CTpecy
LUISIXOM Bajiau3alii opurinaibHoro « OmuTyBajIbHUKA
BH3HA4YeHHs (DaKTOPIB PU3HKY, IO BIUIMBAIOTH HA SIKICThH
KUTTS AITeH B yMOBax COIiaJJbHOTO CTPECY» Ta BHKO-
pHUCTaHHA afanToBaHOro onuTyBainbHKUKa Health-Related
Quality of Life (HRQL).

MaTtepianu Ta Mmetoau. IIposeacHo obceprariiine
Kpoc-cekIliiiHe (rmomnepeyuHe) AocmikenHs. Beporo 06-
CTEXEHO Ta MPOAHKETOBaHO 225 MiTiTKIB (CepeqHiil Bik
13,1£2,8 pokn), cepen skux 186 Maiu XpOHIYHI COMATHYHI
3aXBOPIOBaHH, a came: IyKpoBui aiader I tumy, GpyHKIi-
OHaJIbHI 3aXBOPIOBaHHS KHMIIKIBHUKA (CHHAPOM TO/pa3-
HEHOTO KUIIKIBHHUKA), CHHAPOM apTepiaibHOl rineprensii

Ta I0BEHUTBHUH imionaTnanuii apTput. Cepes 00cTexeHNx
Oyno 116 ocib, sKi MenIKany y Ha cXoai YKpaiHu y npu-
¢ponroBoMy M. XapkiB; 70 nalieHTIB — y LEHTPAJIbHOMY
perioni Ykpainu (M. [Tonrasa). [IpoBoaniocs onmuTyBaHHS
JUTEH, SIKi TIPOXOMIIN 00CTEKEHHS a00 JIIKyBaHHS B YMO-
Bax KHII XOP «Ob6nacHa nuTsya KIiHIYHA JiKapHD»
m.XapkoBa Ta KIT «ITonraBchka obnacHa KiiHIYHA JTiKapHST
im. M. B. CkitiocoBebkoro [TonraBeskoi obnacHoi pagim».

Kontponery rpymy ckiamu 39 yMOBHO 310pOBHX ITiJI-
JITKIB, Y SIKMX NPH 00CTEXEHHI OYyIJIM BiJICYyTHIMH CKaprH,
O3HAaKH XPOHIYHOT COMAaTUYHOT TATOJIOTI(; 3 HUX 23 0cobu
MelIKajau y Ha cxoal Ykpainu npudpoHTOBOMY MicCTi
(M. XapkiB), 16 niTeil — B IeHTpaJIbHOMY peTioHi YKpaiHu
(M. TTonTaBa), sIKi MPOXOAIN OOCTEKEHHS B aMOyaTop-
HHUX YMOBaX.

Kpurepiem BUKIIOUCHHS 3 AOCIHIKEHHS OyIU IiTH
3 BPOJPKCHUMU BaJlaMH PO3BUTKY, CKJIAJIHUMHU MOPY-
LICHHSAMH PUTMY CEpLsi, FTCHeTUYHUMH CHHAPOMaMH abo
Ti, XTO He MII HaJaBaTH NOBHI 00’ €KTHBHI BiAIOBIII Ha
000B’SI3KOBI MUTAHHS NIPU NTPOBECHH] aHKETyBaHHS.

BinmoBinHO 10 BU3HAYEHUX KPUTEPiiB BKIIOUECHHS Ta
3 ypaxyBaHHsIM pETiOHY IIPOKUBAHHS, YCIX PECIIOH/ICHTIB
OyJ10 PO3MOIiIIEHO HA AOCHTIHKYBaHi TPyIH, M0 BigoOpa-
JKeHo B Tabi. 1.

Tabnuus 1
Po3nogin piTen 3a Ho3onorivyHMMK chopmamu Ta 3anexHo Big Micusa nepebyBaHHsA nig Yac 60MoBuUX Ain B YKpaiHi
M. XapkiB M. MNonTaBa Pazom
MokasHukK .A6f:. b +Ap, % .A6f:. b +Ap, % 'A6'c. b +Ap, %
KinbKicTb KinbKicTb KinbKicTb
YMOBHO 340pOBi NigniTkn 23 16,55+3,15 16 18,60+4,2 39 17,33+2,52
LlykpoBuii giabet | Tvn 45 32,37+3,97 18 20,93+4,39 63 28,0+2,99
CUHOPOM NoapasHEHOro KULLKIBHUKA 30 21,58+3,49 15 17,44+4,09 45 20,0+2,67
lgionatuyHUn peBmaToigHU apTpuT 20 14,39+2,98 12 13,95+3,74 32 14,22+2,33
ApTepianbHa rinepTeHsis 21 15,11+£3,04 25 29,08+4,9 46 20,45+2,69
Pasom 139 100 86 100 225 100

lMpumimka: p — subipkosa Yacmka y eidcomkax; Ap, % — cmamucmuyHa rmoxubka subipKosoi YacmKu, W0 supaxkeHa y gidcomkax

BukoHaHHS JaHOTO AOCIIKEHHSI CYIPOBOKYBAIOChH
HHU3KoI0 TpyaHoutiB. Cepex OCHOBHHX MpoOIeM poBe-
JIeHHS aHKETYBaHHS OyB HEBEJIMKHUI 00cAT BHOIpPOK 3a
OKpPEMHUMH HO30JIOTIYHMMH (hOpMaMH, 1110, B TIEPIILY Hepry,
3yMOBJICHO HAMAaraHHAM JOTPUMAaTHCh YMOB O€311eKH, 0CO-
0JIMBO TiJT yac opranizailii aHKeTyBaHHs B (DOKyC-TpyIax.
Takox Mana 3HaUeHHS 3HHKEHA YHCEIBHICTh TUTSYOTO
HaCeJIeHHsI, OB’ s3aHa 3 BUMYIICHOIO MIrpalli€lo poanH
BiJI IOYATKy MTOBHOMACIITAOHOTO POCIHCHKOTO BTOPIHEHHSL.

3a pe3ynbTaraMu po3MoIiTy JiTeH 32 HO30JOTITIHUMH
(dbopmamMu Ta 3aJIeKHO BiJ MICIS MPOXKUBAHHS IMiJ Yac
6oiioBuX Niii B YKpaiHi BCTAHOBJIEHO HU3KY CYTTEBUX
BIIMIHHOCTEH MiX KOTOPTOO MiIJIITKIB i3 MPUGPOHTO-
BOrO periony (M. XapkiB) Ta JiTel, 1110 MEIIKAOTh y Bijl-
HOCHO 0€3MeYHHX YMOBaX IEHTpalbHOI YKpaiHu (M.
ITontaBa). Cepen 00CTEKEHUX HITEH, SIKi MEIIKAIN Y M.
XapkiB, mepeBaXkaiy Mali€eHTH 13 IIYKPOBUM JiabeToM
I tumy — 32,3743,97% (p=0,09), nopiBHsIBHO 3 M. [lon-
taBa — 20,93+4,39%. AHanoriuyHa TEHACHIIISI CIIOCTEPi-
rajach BiTHOCHO MAIli€HTIB 3 CHHIPOMOM MO/IPa3HEHOTO
KHIIKIBHUKA: y M. XapKiB YyacTKa TaKUX J{iTeld CTaHOBHJIA
21,58+3,49%, Toxi six y M. IlonraBa — 17,44+4,09%.
Jemro Bumorw y npupoHTOBIi 30H1 Oyna i yacTka mij-
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JITKIB 3 J{iarHO30M IOBEHIJIBHOTO i[I0NaTHYHOTO apTPHUTY —
14,39+2,98% (nopiBHsiHO 3 13,9543,74% y M. [TonTaBa).
[HIIa KapTHHA CIIOCTEpiranach BiJHOCHO CHHIPOMY ap-
TepianbHOi rineprensii. ¥ m. [lontaBa naHa kareropis
namienTiB ckiaagaia 29,08+4,9% (p=0,02), mo maiixe
BJ/IBIUl IIepeBHIIyBalla aHAJOTTYHUI OKAa3HUK y M. Xap-
KiB — 15,11+3,04%. HastBHicTh 011101 KITBKOCTI IiTEH
i3 CUMIITOMAaTHYHOIO apTepiaibHOIO TIMEPTEH3IE0 Y M.
[TonTaBa MOXXHa TIOSICHUTH 3 OHOTO OOKY THM, IIIO B TH-
JIOBIi 30Hi IITH HE 3a3HAIOTH I[OJICHHOTO TOCTPOTO CTPE-
COBOTO BILIHBY, aJie 3HAXOAATHCS B CTaHl «TPUBOTH OYi-
KyBaHHS» HECHPUSITINBUX MOJIH, 1[0 aKTHBI3y€E HEPBOBY
BEreTaTUBHY CHCTEMY, PU3BOAUTH 0 1i AuicOanaHcy Ta
MIiJBHUIICHHS PIBHS TOPMOHIB CTpecy. 3 1HIIOro 00Ky, 3a
paxyHOK 3HaXO/DKEHHS Ha BIIHOCHO Oe3reuHiit TepuTopii,
MIUTITKA OLTBII aKIEHTOBaHI Ha BIIACHOMY CaMOIIOYYTTi
Ta YacTillIe 3BEPTAFOTHCS 3 MEIUYHOIO TOMIOMOT00. Y TOM
e yac, IiTH Npr(pPOHTOBOTO MicTa Oyiu GBI 30cepe-
JKEHHMH Ha 3axojiax 0e3MeKu Ta camo30epekeHHs . Mu
aKIEHTYBaJIM yBary Ha HassBHOCTI CHH/IPOMY apTepialibHOT
rineprensii y mipiTkiB. KiiHiyHo THMYaCOBI migiiomu ap-
TepiaNbHOTO THCKY Y AiTell Ha TIIi cTpecy 0e3 ypaKeHHs
oprasiB-MileHel kiacugikyBalu K CUTyalilHy abo pe-



AKTYATbHI MUTAHHSA OPTAHI3ALIT MEAWYHOI JOMOMOIU B YKPAIHI

aKTHBHY apTepiajbHy TilepTeH3ii0 (TPaH3UTOPHY peak-
11if0), 1[0 CYIPOBOKYBAIOCH CHI30AMYHIMH ITiTiHOMaMu
apTepiaJbHOTO TUCKY IIiJ] Yac CTPECy.

st BUBYCHHS B3a€MO3B’SI3KiB BITUBY COIIaJIbHOTO
XPOHIYHOIO CTPECY Ha MCUXOCOMAaTUYHHUI CTATyC JiTH
3 mpudpoHTOBOTO M. Xapkis (n =139) Ta miTH 3 BiAHOCHO
6e3neyHoro tunoBoro M. [lonraBa (n=86) 3amoBHIOBAIH
JIBa ONUTYBaJbHUKA: 1) opuriHansHuii « OIMTYBaIbLHUK
BHU3HAYCHHS (DaKTOPiB PU3UKY, IO BIUTUBAIOTH HA SKICTh
JKUTTS JiTell B yMOBax coliaJibHOTO cTpecy» [19], skuit
MicTuTh 20 TUTaHb 100 BIACHO] OIIIHKH SIKOCTI XKUTTS 10
NO4YaTKy BIHCHKOBHX il Ta B peaibHOMY 4aci, BIUyTTs
HETaTUBHHX MEPEKUBAHB, TaKi SIK MOTaHUH HACTpiH, TpH-
BOTa, BiJuaii, xenpecis, KOHCTATAIlli MOTipIIEHHS! CBOTO
30pOB’sl 200 3arOCTPEHHS XPOHIYHUX 3aXBOPIOBaHb 10
BIfICBKOBUX IIOMIiH Ta HA TETEPilIHii Yac; e()eKTUBHICTh
NPOBEEHOTO JIIKyBaHHSI OCTaHHIM 4acoM, ocobucre
00’ €KTUBHE BIIUYyTTS MOTPeOH KBaNiikamitoBaHoOI JOTO-
MOTH TICHX0JIOra/ HEBpoJIoTa/cuxiarpa/iHimmx (axiBIiB,
a TAKOX 3B’S130K MIX MepiogaMu CHIIBHOTO €MOIIHHOTO
MIepeXUBaHHs Ta 3aTOCTPEHHAMH XBopoOu. JIpyrum Bu-
KOpUCTOBYBaBCsl ONUTYBaIbHUK BU3HAYCHHS (PaKTOPiB
pusuky Health-Related Quality of Life (HRQL) [Omu-
tyBajgbHUKH PedsQL ™ Mopayinb: IUTyHKOBO-KHIIIKOBHX
cumnromiB, PedsQL™ Monyns: Lykposuit diaber,
PedsQL™ Mogayns: kapaiomnoris, PedsQL™ Momyis: pe-
amarororis [https://eprovide.mapi-trust.org/instruments/
pediatric-quality-of-life-inventory#e_ version], mo y cy-
KYIHOCTI JOTIOMOIJIO OLIIHUTH BIUIMB CTaHy 370pOB’Sl Ha
(izmdHe, ICUXivHe, CoIialTbHE CAMOTIOUYTTSA Ta HOTo 3MiHU
B YMOBaX BOEHHOTO JICTpPECY.

CraructryHa 06poOKa OTPUMAHHX PE3YJIbTaTIB TPOBO-
JWJIach 3 BUKOPHCTaHHAM IIAKETiB MPHKIAAHUX IpOrpam
SPSS Statistics 19.0 ta Statistica 64 version 10.

JocnimxeHHs TPOBOIAMIUCH BiIOBITHO 10 €THYHUX
HOPM Ta NMPUHLHUIIIB, IO PETYIIOIOTh MEIUYHI A0CIi-
JDKEHHSI JTIOJIMHY, HE 3aIIepedyloTh OCHOBHUM 010€THYHAM
HOpMaM; 3aTBEPPKEHO KOMITeTOM 0i0eTHKH XapKiBCHKOTO
HalliOHAJILHOTO MEJMYHOTO yHiBepcuTeTy. byno orpumano
iH(opMoBaHy 3roxy 0aThKiB 00 OMUTYBAaHHS IX IiTEH
Ta y4acTh Y JIOCIIDKEHHI.

Po6ora Bukonana B pamkax H/IP xadenpu «SIxicTh
JKUTTS Ta Mepedir COMATHYHOT MAToJIoril y TiTeH B yMOBax
COLIIAJIFHOTO CTpecy», TepMiH BUKoHaHHS 2023-2025 p.,
JepKaBHAHN peecTpaniiiauii Homep: 0123U101768.

Pe3ynbTraTy Ta iXx 06roBopeHHs

[Tpu npoBezieHH] MOPIBHSUIBHOTO aHANI3y BiAIOBIEH
MAII€HTIB 3 XPOHIYHOIO COMAaTHYHOIO ITATOJIOTIEI0 MO0
SIKOCTI JKUTTS JI0 TOYATKy BIfHM OOUIBI IPYITH OLIIHIOBAIN
SIKICTB JKHUTTS SIK «BUCOKY» (HIiTH M. XapKiB «zo0pe/mysxe
nobpe» — 81,2+3,61%; mitu m. [TonraBa — 72,86+5,31%,
p=0,17), mo cBiAYMIO PO AOCTaTHHO BUCOKUU PiBEHB
COIIAJIBHOTO XHUTTS Ta MOXKIUBOCTEN. [HIIN HigIITKA
B 000X Tpymnax HaJald BiIOBIIb «33J0BUILHOY. Baxu-
BHM MOMEHTOM € Te, IO TiATITKH M. XapkiB Ta M. [lon-
TaBa MPAKTHYHO Y OJHAKOBOMY CITiBBIIHOIICHHI OLIIHUIN
saxicTb KUTTA (SIXK) B kpaitni micsami: «xobpe/nyxe no-
ope» —30,77+4,27% Ta 35,71£5,73%, p=0,35 BiamosigHO.
YacroTa «HEeraTMBHUX» BIAMOBIJEH y XapKiB’siH Oyi1a BU-
II0I0: — «IIOTaHo/ Iyke morano» — 30,77+4,27% Ha BinMiHy

Bix xkuteniB M. [lonrasa — 25,71+5,22%, p=0,33 Bigmno-
BiJTHO, II0 € OYiKyBaHUM, BPaXOBYIOUH «(ppPOHTOBE CTpe-
COBE» HaBaHTaXXeHHs. BomHoYac, yacTka «3a0BiJILHOY
B 000X Tpymnax Oyna monioHO0, IO HEe BUKIIOYAE BILTUB
XPOHIYHMX COMAaTHYHHUX 3aXBOPIOBAHb 13 NEPIOAMYHUMU
€Mi301aMH 3arOCTPEHHS, Ha AKICTh XKUTTS, HE3BAKAIOUH
Ha TOCTATHIH PiBEHb AOCTYITHOCTI MEIHYHOT JOITOMOTH.

[Ipu npoBeneHH] NOPIBHSIBHOTO aHATI3y BiAMOBIIEH
TIAIIEHTIB MIOI0 BIACHOI OLIHKU CTaHYy 340POB’S Y AOBO-
€HHMH TIepioA1 MiUTITKH ITPAKTUYHO 3 OJIHAKOBOIO YaCTOTOO
HaJTaJTi BUCOKY OLiHKY (puc. 1). [Tpu innuBixyansHOMY aHa-
nisi 4 (3,45+1,69%) niteii 3 M. Xapkis Ta 8 (11,43£3,8%)
3 M. [TonraBa Hajgamu BiANIOBIgL «IOTAHOY, MO OyJI0 TO-
BSI3aHO 3 MAJIUM CTaKEM 3aXBOPIOBaHHS 1-2 poku (iarHos
«IyKpoBHii fiadet I THI) Ta HEMOXKITMBICTIO aJalTyBaTHUCS
110 MozriKariii cociOy KUTT, a TAKOK HASIBHICTIO TTOCTii-
HOT'O CTaHy «TPHBOTH OYiKyBaHHs». [IpyHIMIOBO Biapis-
HSIETHCS CUTYALisl IIOI0 OLIHKK CTaHy 30POB’Sl OCTaHHIM
4acoM y AiTei 3 mpudpoHTOBOro Micta. BimmoBiap «mo-
TaHo, TyKe Torano» Hagamu 35,34+4,44%, p=0,048 mixn-
JITKIB, IO KUBYTH i MOCTIMHIM BIUTMBOM HaJ3BIYAHIX
TPaBMYIOUHX HOJii: 00CTpPLIHK, 3arpo3a XKHUTTIO, MTOBITPSHI
TPUBOTH, pyIHYBaHHS iHQPACTPYKTYpH, YTpYIHEHHS 3a0eC-
niedeHHst 6a30BuX Notped. OLIHKY «3a10BUIBHO» HaJanu 52
(44,83+4,62%) mamieHTiB 3 M. XapKiB, III0 MOYKHA TIOSICHUTH
paiioHOM MEIIKaHHSA Ta 9acToToro o0cTpiniB. Cepen mer-
kaHiiB M. [Toxrasa 35 (50,0£5,98%) miamiTKiB, IO OLIHIO-
FOTB CBil CTaH 3I0POB’S HA «33/I0BLIEHOY.

TpuBoxHUM € QaxT, 1o OinpuIicTh AiTeH 3 M. Xap-
kiB — 80 (68,97+4,3%, p=0,02) 00’ exTHBHO BigMidamu
MOTIPIICHHS CTaHy 30POB’s1 200 3aroCTPEHHS XPOHIYHUX
3aXBOPIOBaHb HA MOMEHT OIHMTYBAaHHS, 1[I0 CTATUCTUYHO
3HAYyIIEe Y MOPIBHAHHI 3 OMUTYBaHUMH TITHMH 3 M. I1o-
taBa — 35 (50,0+5,98%) oci6. Tinbku TpeTHHA aHKETOBA-
HUX TAIIEHTIB y M. XapKiB HE BiqIyBaH 3B I30K 3aro-
CTPEHHS 3aXBOPIOBAaHHS a00 MOTIPIICHHS CAaMONOYYTTsI
Ha T 6ofioBux momiti — 36 (31,03+4,3%), y Toit "ac sk
y M. [TonraBa — 35 (50,0+5,98%, p=0,02). Panime mpo-
BegieHi gocnimpkenHs Riley A. W. (2004 p.), Varni J. W.
(2007 p.) moBenw, IO IiTH, OCOOTUBO MIKLUTEHOTO Ta ITiJI-
JITKOBOTO BiKY, € HAJIIHHUMH Ta BaJIITHUMH pEIIOpTEPaMu
BIIACHOTO CTaHy 3/I0pPOB’sl, TOMY IIIO iX cy0’€KTHBHA OLiHKa
OB’ s13aHa HE TUIBKH 3 HASIBHICTIO JiarHO3y Ta MMOBHOTOIO
HOro po3yMiHHS, aje i eMOUiHHUMH BHYTPIIIHIMH IIPO-
Omemamu, 3aralbHUM (YHKIIOHYBaHHSIM Ta OCOOUCTHM
CTIPUAHATTSM ceOe B coliyMi. Pe3ynbraTn npoBeneHux 1o-
CITIIPKEHb IEMOHCTPYIOTh HaliHICTh Ta TOYHICTD TUTTIIX
3BITIB — FOJIOBHE, [II0OM METOMOJIOTIsI OI[IHKH BPaxoByBajia
TXHI KOTHITUBHI KOMITETEHIIIT Ta PO3YMIHHS PI3HUII MiX
3I0pOB’sIM Ta XBopoboto [20, 21].

[pu anainizi HeoOXiAHOCTI HAAAHHSI MEJUYHOI 0O~
MOTH Ha ITOYaTOK OOWOBHX [Tiif mmif] 9ac mepeOyBaHHS y TIPH-
¢dponToBOMY MicTi 66 (56,9+4,6%) nitei, sKi 3a3HaUNIH,
[0 MaJH MEeBHi MPoOIeMHU 3 MOXIIMBICTIO ii OTpUMAaTH
B IIEBHOMY 00Cs131, 1110 CKa3aJ10Cst Ha €(hpeKTUBHOCTI IpOBe-
JeHoro JikyBaHHs y 29 (25+4,02%, p=0,0002) narieHTiB i3
IyKpoBUM AiabetoM. Takoi KpH30BO1 CUTYaIIii 3apeecTpo-
BaHO y M. [TonTaBa He Oyno. [lannii pakT MOXKHA TOSICHUTH
MOCTIHHUMHE 00CTpinaMu Ta 6oMOapyBaHHIMH, ITOPYIIIe-
HOIO JIOTiCTHKOIO, AepinuToM (axiBIiB, 0COOIIBO BY3bKO-
Mo LTHHAX Ta TEPUTOPIATEHUAM MiCIIEM ITepeOyBaHHS.
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¥ Xapkis ®[lonraBa

Puc. 1. OuiHka cTaHy 300pOB’sl AiiTe! 3 XPOHIYHOK COMaTUYHOO NaTornoricto
3 M. XapkiB Ta M. lNonTtaBa

Ha cporonuinigiii neHp 30epiraerbes TCHICHIS 10
HEraTHBHOTO CHPHUHUHATTS MiJUTITKaMH M. XapKiB YMOB
MIPOXKUBAHHS K «Horanux» y 22 (18,97+3,64%, p=0,005)
JiTeH, 110 CKOpillle OB’ sI3aHO HE 3 CAMUMHU YMOBaMH
MIPOXKMBAHHSA, a 3 HU3KOIO TICUXOTPaBMYIOYHX (paKkTopiB —
rocTiifHa 3arpo3a Ta armMocgepa cTpaxy, TpaBMylodi Ho-
Ji1, sIK-TO pyHHYBaHHS JIOMiBOK, iHppacTpyKTypH Micra,
BTpAaTa COIIaAJIbHUX 3B’sA3KIiB Ta i30is1is1. BoHu gacto
BiJJUyBaJIM HEraTHBHI NEPEXXNBaHH, TaKi K IOraHUN Ha-
CTpiH, TpuBoOTa, Bimuaii, nenpecis (41,38+4,57%, p=0,05).
BaxximBo 3a3HaunTH, 10 AiTH 000X IPYIl BU3HAYAIOTH IIPO-
6nemu 3 emoliiHoI0 cdeporo (p=0,29), ane TUIBKK mia-
nitkn M. XapkiB — 92 (79,31+3,76%, p=0,000) auTuau no-
CTOBIPHO YacTillle BU3HAIOTH, 1110 iX EMOLIIHHHUI CTaH Y HUX
CaMUX BUKIIMKAE 3aHETIOKOEHHSI Ta HOTPe0y B KOHCYJIBTALil
(axiBuiB, AK-TO MICUXOJIOTA, HEBPOJIOTa, IcuXiarpa abo
KuIbKoX crienianicTiB. [lopymenns B emouiitHii cepi
BU3HAIOTH 47,14+5,97% onutanux aiteit M. [lonrasa.
[IpakTHYHO 3 OJHAKOBOIO YACTOTOIO Mali€HTH M. XapKiB
ta M. [TonTaBa cTBepKyBaIH PO 3B’ 30K MIX IEpioJaMu
CHJIBHOTO €MOIIHOTO ITepeXKMBaHHs Ta 3ar0CTPEHHSIMHU
XBOpoOu — 56 (48,28+4,64%) Ta 26 (37,14+5,78%, p=0,16)
BiJIIIOBiTHO.

TakuM YMHOM, HU3Ka IPOBECHIX OIMTYBaHb CBITYNUTH
PO BOXJIMBICTh CIUIKYBAaHHS 3 JITbMH Ta 0OrOBOPEHHS
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CumnromMu

3aXBOPIOBAHHS JiKyBaHHS

47,41%

[Iepewkoau no

X Tpo0IIeM, MepeKUBaHb CTOCOBHO BIACHOTO 3/I0OPOB’S —
OTPUMAaHHS MPSMUX 3BiTiB BiJ] ITCH € BAXKIMBUM KOMIIO-
HEHTOM TOYHOT OI[IHKH CTaHy iX 3JJ0pOB’s.

3 MeTOr0 00’ €KTHBI3AIlIT 3araTbHOTO BPAXKCHHS OIIHKH
SIKOCTI JKUTTS JiTell 3 pi3HUX perioHiB YKpaiHu Aocii-
JUKEHHS OyJI0 TOTIOBHEHO onuTyBanbHIKaMu PedsQL 3.0,
110 32 OI[IHKOFO SIKOCT1 XKHUTTS JITCH € OMHUM i3 HaHO1IbII
IIUPOKO BUKOPUCTOBYBAHUX HA MIXKHAPOJHOMY PiBHI.
OnutyBalbHUK OYB BaJTiTOBaHUH 33 MMOKA3HUKAMH OTpPHU-
MaHUX PEe3yJbTaTiB, 33 MOBIJOMJICHHSIMH MMALlI€HTIB, IS
OIIIHKH SIKOCTI KUTTS, ITOB’I3aHOTO 31 3JI0POB’SIM TIPH Pi3-
HOMaHITHHX COMAaTUYHUX 3aXBOPIOBaHH:X [22-25]. Onu-
tyBanbHUK PedsQL 3.0 € iHCTpyMEHTOM OLIIHKH SIKOCT1
JKUTTS, TIOB’SI3aHOTO 31 3I0POB’SIM, IO CKJIANAE€THCS 31
IIKaJl, SKi XapaKTePU3yITh CHMIITOMHU 3aXBOPIOBAHHS,
TIEPEIIIKOIM JI0 JIIKyBaHHS, 3aHCTIOKOEHHS Ta CITLIKYBaHHS.
[opiBHsIIbHA XapaKTEPUCTHKA 32 OCHOBHHMHU JOMCHAMU
HaJiaHa Ha puc. 2.

Bucoka 3aHEMOKOEHICT NiTeH TPUGPOHTOBOTO M.
XapkiB CTOCOBHO CBOTO 3aXBOPIOBaHHS Ta HOro mepeodiry
€ 3aKOHOMIpPHHUM Ta 0OTrpyHTOBaHUM. BBaskaemo, 1o 1s
3aHETIOKOEHICTD y CBOIH CTPYKTypi 00yMOBIIEHA KyMYJIsi-
TUBHUM ¢()EKTOM CTpPECy. 3 OJHOTO OOKY, TUTHHA BXKE Ma€e
3aXBOPIOBAHHS SIK MIATPYHTS 0230BOi TPHBOTH, a 3 1HIIIOTO
0OKY — XpOHIYHHI TPUBAINI CTpeC BIHHOIO.

=0,002

27,14%

187“

[Ipo6aemu 31
CHUIKYBaHHSAM

22,86%
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¥ Xapkis M[lonraBa

Puc. 2. OuiHka sikoCTi XXUTTA AiTeid, NOB’A3aHOI 3i 300POB’AM 3a onuTyBanbHUKom PedsQL
Ta noro goMeHamu
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AKTYATbHI MUTAHHSA OPTAHI3ALIT MEAWYHOI JOMOMOIU B YKPAIHI

BucHoBku

OTprMaHi HaMU J]aHi CBiJ4aTh PO BaroMHil BIUIMB
COLIIAJIBHOTO CEPEIOBHUIIA Ta PiBHS CTPECOBOrO HABAHTA-
JKEHHSI Ha CTPYKTYPY COMAaTHYHOI MATOJIOTT y JAITeH Pi3HUX
perioHiB Ykpainu.

BusiBiieHi BIIMIHHOCTI HIKPECIIIOIOTh HEOOXITHICTD
nudepeHIiioBaHMX MiIXO/IB /10 OI[IHKK Ta KOPEKIIii CTaHy
30POB’sl AiTeH, sIKI IPOXKHUBAIOTh Y 30HaX 3 PI3HUM piB-
HeM Oe3MEeKOBUX PU3UKIB. 3 OISy Ha II€, MYJIBTUIUC-
UUIUTIHAPHUHA TiIX11 10 OIIHKH Ta MATPUMKH TUTHHU
B YMOBax TPHBAJIOTO CTPECOBOTO BIUTUBY € HaOLIbII 00-
I'PYHTOBaHUM.

[IpoBeneHa Baigu3alisi OpUTiHAIBHOTO OIKUTYBAaJb-
HHKa IIPOJIGMOHCTPYBaJia HOro BUCOKY BiJIOBIIHICTB CY-
YaCHUM BUMOT'aM JI0 IHCTPYMEHTIB OILIIHKHU SIKOCT1 JKUTTS
y neiaTpuuHiil monyunsuii, mo nepedyBae mija BILTHBOM
TPHUBAJIOTO COIaJIbHOTO CTPECY.

3anponoHOBaHU aBTOpaMH OIHUTYBaJIbHHK MOXKE BBa-
JKaTUCs HaJIIHUM, BaJIIJTHUM Ta NPaKTHYHO NMPHIATHUM
THCTPYMEHTOM JUTsl KJTIHIYHOTO Ta HAyKOBOT'O 3aCTOCYBaHHS
3 METOIO OLIIHKH SIKOCTI KUTTS AITEH 13 XpOHIYHOIO COMATH4-
HOIO [TATOJIOTIEI0 B YMOBAX TPUBAJIOTO COLIIAIEHOTO CTPECY.

NMiTepatypa:

3MilHEHHS peCcypciB CIMEHHOTO CepeIOBHIIA Ta 3a-
OesmeueHHs Oe3MepEePBHOCTI MEAUTHOT JOTIOMOTH Ma€
KITFOYOBE 3HAYCHHS [T MiHIMi3allii TOBTOCTPOKOBHUX Ha-
CJIiJTKIB.

nepCI'IeKTVIBVI noganbLlnx AOC.ﬂiA)KeHb, SIK1 JTO-
TiYHO BUIUTHBAIOTH 13 OTPUMaHUX PE3yJIbTaTiB, BiNOBI1a-
I0Th Cy4acHUM TEHJICHIIIsIM JI0Ka30BO1 IeiaTpii Ta MatoTh
BUCOKY MPAaKTHYHY 3HAYyLIICTh ISl MYJIBTHMCIUILTIHAP-
HOI JOMOMOTH JiTSM, IIIO0 MPOKUBAIOTh y PI3HUX yMOBax
CTPECOBOTO HAaBaHTAXXEHHS, MalOTh OyTH CHPSIMOBaHI Ha
IHTETPAIlII0 MEAMYHHX, TICHXOJIOTIYHUX 1 COIIABHUX ITi]-
XOJIiB, 1110 JI03BOJIUTH CTBOPUTH MPAKTHYHO OpPIEHTOBaHI
MOJIEII JOTIOMOTH Ta 3a0€3NEeYUTH CBOEYACHY MiATPUMKY
JUTSYOT NOMyNANil B yMOBaX TPHUBAJIOTO COIialIbHOTO
crpecy.Konen ¢popmsl

KoHdnikT iHTepeciB. Asropu He 3asBisuiu Oyab
SIKOTO KOH(QJIIKTY iIHTEpECiB.

Oxepena cdiHaHcyBaHHA. Crarts onyOiikoBaHa
6e3 Oymp-sKo0i (piHAaHCOBOT MiATPUMKH.
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THE COURSE OF LIFE OF CHILDREN WITH CHRONIC SOMATIC PATHOLOGY IN THE MINDS
OF TRUE SOCIAL STRESS: NURSAL VALIDATION AND ANALYSIS OF KEY DETERMINANTS

M. Gonchar', A. Boichenko', T. Kryuchko® T. Ishchenko', O. Onikiienko',
0. Omelchenko', T. Teslenko', M. Urivaeva', S. Tanianska’

Kharkiv National Medical University'
(Kharkiv, Ukraine),
Poltava State Medical University>
(Poltava, Ukraine)

Summary.

Stress is recognized as a pivotal factor in the pathogenesis of psychological and psychosomatic disorders, manifesting through
a spectrum of physiological and behavioral responses. The relevance of this issue has been markedly amplified by the increasing
prevalence of critical and hazardous life circumstances, particularly among children with chronic somatic conditions, which adversely
impacts their quality of life — especially within the context of the protracted in Ukraine.

The aim of the study was to to identify factors influencing the quality of life of children with chronic somatic pathology under
conditions of prolonged social stress, through validation of the original «Questionnaire for Determining Risk Factors Affecting the Quality
of Life of Children in Conditions of Social Stress» and administration of adapted Health-Related Quality of Life (HRQL) instruments.

The study was conducted in accordance with the ethical principles for medical research involving human subjects as defined in the
Declaration of Helsinki. It was carried out as part of the departmental research project titled «Quality of Life and the Course of Somatic
Pathology in Children Under Social Stress» (implementation period: 2023-2025; state registration number: 0123U101768).

Materials and methods. A total of 225 adolescents (mean age 13.1 + 2.8 years) were enrolled, of whom 186 were diagnosed with
chronic somatic diseases (diabetes mellitus, irritable bowel syndrome, juvenile idiopathic arthritis, and arterial hypertension syndrome),
and 39 were assigned to a «conditionally healthy» control group. Participants were stratified according to region of residence into two
subgroups: those residing in the frontline city of Kharkiv and those in the rear city of Poltava. Data were collected using the author-
developed «Questionnaire for Determining Risk Factors Affecting the Quality of Life of Children Under Social Stress» in conjunction
with validated HRQL assessment tools. Descriptive, comparative, and structural analyses of the obtained indicators were performed.

Research results. A significantly greater proportion of adolescents residing in the frontline region (Kharkiv), exposed to prolonged
war, reported a decline in quality of life during the preceding months compared with their counterparts from the rear region (Poltava).
Among patients with chronic somatic pathology, a pronounced deterioration in subjective well-being was observed in the post-war period,;
low self-assessments of current health status were reported by more than one-third of participants in the Kharkiv subgroup. A significant
positive association was established between the cumulative duration of exposure to frontline conditions and the deterioration of subjective
health and quality-of-life indicators. Across all evaluated parameters, the burden of stress-mediated disturbances was markedly higher
among children residing in the frontline zone.

Conclusions. Prolonged social stress induced by military operations constitutes a significant determinant of reduced health-related
quality of life in adolescents with chronic somatic pathology. Children with extended exposure to frontline conditions were identified
as the most vulnerable subgroup. These findings substantiate the necessity of implementing comprehensive, multidisciplinary support
strategies aimed at stabilizing psychoemotional functioning, reinforcing familial coping resources, and ensuring continuity of medical
care. The validated questionnaire may be employed as a reliable instrument for clinical monitoring and for evaluating the efficacy of
rehabilitation interventions in pediatric practice

Keywords: Child; Stress, Psychological; War; Sickness; Quality of Life.
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OOPMYBAHHA KOMYHIKATMBHUX
HABUYOK Y CTYAEHTIB-MEIUKIB:
JOCBIA BUKITAHJAHHA KYPCY «OCHOBU

O. I1. Bonocoseys, M. B. Kpusonycmosa,  ~117JKYBAHHS 3 JIMTUHOIO

C. I1. Kpusonycmoes, H. B. I puwenko,
K. I. Ilununko

HarmionansHuii MEIUYHUN YHIBEPCUTET
imeni O. O. boromonsIs
(m. Kui, Ykpaina)

Pezrome.

CyuacHna meouuna ocgima dedaui Oinbuie OPIEHMYEMbCA He TUUE HA 3ACB0EHHA (DYHOAMEHMANbHUX 3HAHD 3 KATHIYHUX
ma 6ioMeOUUHUX HAYK, A Ul HA PO36UMOK MAaK 36anux «soft skillsy, cepeo sxux npogione micye 3aimaromes KOMYHIKAMUBHI
Komnemenmuocmi. Y nediampii egpexkmugna KOMyHIiKayis Mae 0cobnuge 3Hauens, addice 60HA OXONIIOE He Tue OUMuHY, ane i ii
bamvkis yu onikynie. Kypc « Ocnosu cninkysanns 3 oumunoro» 0yno enposaodceno 6 Hayionanvhomy meouunomy ynisepcumemi
imeni O. O. Bozomonvys 3 Memoio (popmysants yux KoMnemeHm1Hocmel Ha PaHHbOMY emani nid2omoexu MaiOymHix nikapis.

Mema oocnioscennsn. Oyinumu epexmugnicmo Kypcy « OCHO8U CRITKYB8AHMS 3 OUMUHOIO» Y (POPMYBANHI KOMYHIKAMUGHUX
Haguyok y cnydenmie nepuioeo Kkypcy Hayionanvrnozo meouunoeo ynisepcumemy imeni O. O. bozomonvys.

Mamepianu ma memoou. Y 0ocnioscenni ¢3sau yuacmo 153 cmyoenmu nepuioeo xypcy Hayionanvnoz2o meduuno2o
yuisepcumemy imeni O. O. KFocomonvys. Oyinioeanus pieHsa 3aC60€HHA 3HAHb 30ilcHI08anocsa 3a wkarow ECTS.
Buxopucmosyeanucs maxi memoou: nomoyHuil i RiOCYMKOGUI KOHMPOTb 3HAHb, BUKOHAHHS NPAKMUYHUX 3A60AHb MA POTbOGUX
i20p, a makodc AnKemy8aHHs cmyoeHmis wjooo 3a00801eHOCHI KYPCOM i Memoouxolo suxnaoauns. [ocniodcents ne mauo
2panmo8oi NiOMPUMKU MA BUKOHYBALOCS Y MeHCax HAYK080-00CIiOH0I pobomu kagedpu nediampii Ne 2 Hayionanvrnozo
Mmeouunoeo yuieepcumeny imeni O. O. boeomonvys. Koo deporcasnoi peecmpayii 0120U100804.

Pe3ynomamu. Pe3ynomamu nokasanu 00Cmamuitl pieetv 3ac60CH s MEOPEMuyH020 MAMepiay, po3eumox npaKmudHux yMinb
¥ cpepi akmueHo20 CIYXaHHA, eMnamii ma 6CMaHo61eH A epekmuerno2o koumakmy 3 oimvmu. Cmyoenmu npooemMoHCmpPYeany
NO3UMUBHY OUHAMIKY RI0 4ac pobomu 3i 3M00eb08AHUMU KAIHIUHUMYU cumyayismu. Poznodin pezyromamie 3a wixaniorw
ECTS csiouums npo nepesasicanus ucoxux oyinok. Ilonao 94% pecnonoenmis gio3Hauunyu 6UCOKUll pigeHb 3a400801eHOCI
Kypcom, a oinvue nioe 88% — cymmege noxpaweHus KoMyHikamusHux Haguuox. Hanbinowui inmepec (93%) euxauxana
NPAKMUYHA CKAA008a — CRIIKYBAHHA 3 OiMbMU MA AHANI3 KIHIYHUX 8UNAOKIE. OCHOSHUMU MPYOHOWAMU BUABUIUCS 8i0CYMHICb
nonepeoHbo20 00C8idy CHINKysans 3 oimomu (56,2%), 30kpema HAOIIbUL BUKAUKYU GUHUKATU Y 83AEMOOIT 3 dimbMu 00 3 pOKi6
(35,9%) ma nionimxamu 14-18 poxis (23,5%).

Bucnoexu. Kypc «Ocrnosu cninkygahnts 3 OUmuHo0» npooemMoHCmpy8as epekmusHicmy y NOKpAueHHi K meopemuiHux
3HAHb, MAK | NPAKMUYHUX KOMYHIKAMUBHUX YMIHb CIYOEeHMI8-MeOUuKie nepuio2o Kypcy. Inmepaxmueri memoou Ha6YaHHs maxi,
5K POTbOGI i2pu, CUMYIAYLL, 2PYNOBI QUCKYCIT BUCOKO OYIHEH CIYOeHmAaMU Ma CYMmeSo CRPUsIL 3pOCMAHKIO IXHbOI nesHeHoCHi
y nediampuuriti KomyHixayii. Ompumari pe3yiemamu niOmeepoN’CyoNb AKNyaIbHICMb iHmezpayii yiei OUCYUNIIHU Y HABYATbHI NIAHU
ma nioKpecuoms HeoOXiOHICMb NPUOLIeHHs OLILWLOT yeazu cmpamezism CRIIKY8aHHsL 3 OimMbMU MOLOOULIO20 GIKY Ma NIOTIMKAMU.

Kniouosi cnoea: meouuna oceima; KoMyHIiKAMUeHi HAGUUKI; CIMYOEHMU-MEOUKLL.

BcTyn

3Ba)karoud Ha Te, III0 CYyYacHI YMOBHU MOCTIHHO CTBO-
PIOIOTH HOBi Oap’€py Ta BUKIIHKH [T CHCTEMH BITUH3HSI-
HOI BUIO1 MEIMYHOI OCBITH ¥ raxy3i OXOpOHH 3I0pPOB s,
HAyKOBO-TIEJarorivHi KaapH Ta 3100yBadi OCBITH 3MyIIIEH]
Oe3mepepBHO MPUCTOCOBYBATUCH 110 3MiH [1, 2]. Bumorn,
3yMOBIICHI peOpMyBaHHIM CHCTEMH MEIUIHOI OCBITH
y 3B’A3KY 31 BCTYIIOM HAIIOi KpaiH! IO €TUHOTO €BPOICH-
CBKOTO 1 CBITOBOTO IPOCTOPY, 1 BOXHOYAC YMOBH BiifHI
Ta maHAeMii BU3HAYAIOTH IiIBHUIIEHY MOTPEOy MOIIyKY
e(eKTUBHUX METOIB MiATOTOBKH MaiOyTHIX (haxiBiiB [3].

CyuacHa MeudHa OCBiTa Jiefalli OLIbIIe OPiEHTY€ETHCS
He jumie Ha popMyBaHHs (pyHIaMEHTATBHIX 3HAHB 13 KITi-
HIYHHUX Ta O10MEIWYHHX TUCIHIDIIH, a i Ha PO3BUTOK TaK
3BaHuX «soft skills», cepen axux mpoBigHE MicIie 3aiima-
FOTh KOMYHIKaTHBHI KOMIIETEHTHOCTI. 3T1IHO 3 JOCTiKEeH-
HSAMH, e(peKTUBHA B3a€MOJIis JTiKaps 3 MaIieHToM Oe3moce-
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PEIHBO BIUIMBAE Ha SIKICTh IarHOCTHKH, IPUXHUIBHICTD 10
JIKyBaHHS Ta 3aJOBOJIEHICTh MAlli€HTa MEMIHOIO I0TIOMO-
roio [4, 5]. EdexTuBHE CIIKyBaHHS 3 MaJICHPKHMH TaIli-
€HTaMH Ta IXHIMH POJMHAMH — O/IHA 3 OCHOBHUX HaBUYOK,
SIKY 3100yBavi BUIOT MEHYHOI OCBITH OBUHHI TIOCTIHO
pO3BUBATH y npolieci HapdauHsg. O{HaK CIIJIKyBaHHS 3 Ta-
[[IEHTaMH TUTSYOTO BiKYy € 0COOIMBOKO CKIAIHICTIO [6].

VY cdepi nexiarpii 3HaYEHHST KOMYHIiKaIlii 3pocCTae,
OCKIJIbKM BOHA OXOILTIOE HE JIMIIE CaMHUX JiTeH, aje i
iXHIX 0aThKiB UM OMiKyHiB. PoOoTa 3 IUTSIYUMH MalieH-
TaMH1 HEPIJIKO CTBOPIOE JIOJIATKOBI BUKJIMKHU ISl MEAUYHHX
MpAaIiBHUKIB, a OCOOJIMBO [IJIS CTYACHTIB Ta MalOyTHIX
JikapiB. YMiHHS HaJaroJWTH JOBIPINBI CTOCYHKH, MOSIC-
HUTH CKJIaIHY 1H(OpMAIIFO JOCTYITHO MOBOIO, BUSBUTH
eMIariio Ta MATPUMATH NallieHTa € 0CHOBOIO (opMy-
BaHHS €(pEKTUBHOI CITIBIpalli CUCTEMH «JIiKap—TUTHHA—
ponuHay [7, 8].



AOOUNJNIOMHA TA nicnAauninoMHA MEOUYHA OCBITA

HaromicTs HenocTarHiil piBeHb KOMyHIKaIlIHHUX Ha-
BHYOK y TeniaTpii yCKIagHIOe HAIATO[KEHHS HiaJory
3 JUTUHOIO Ta il pOAMHO0, II0 MOXKE IIPU3BECTH A0 HE-
MTOBHOTO 300py aHaMHE3y, HETOYHOCTEH y IiaTHOCTHI
Ta 3HKEHHSI IPUXWIBHOCTI /10 JIKyBaHHs. SIK Hac/IiaoK,
3pOCTa€E PU3UK JTiKAPCHKUX IIOMIJIOK 1 HEe(PeKTUBHOCTI Te-
partil. BUKOpHUCTaHHSI CIICIIabHO aAalTOBAHKX 0 JUTSIIOT
MIPAaKTHKN KOMYHIKaTHBHHUX CTPATETiH CIIpHsie MO3UTHBHIN
B3a€MOJIi1, MTOJIETTITY€ CITIBIPAIIO i Yac ONHUTYBAaHHS Ta
¢izukampHOTO 00CTE)KEHHS [9].

[Nonpwu 11e, y HaBYaNBHUX TUIAHAX MEIMYHNX YHIBEPCH-
TETIB MPOrpaMH, CIIPSIMOBaHI Ha PO3BUTOK KOMYHIKAI[IHUX
HABHYOK i3 IITHMH, TTJUTITKAMH Ta IXHIMH CIM’IMH, Tparmisi-
IOTBCS HEYACTO — SIK Y BUIVISAL CIENialIbHUX KypCiB, TaKk
1y (hopMi IIPaKTHYHUX 3aHSTH Y KIIHIYHHAX CIIOCTEPEKEHb.

BonHowac oxpemi TOCTiIKEeHAS JOBOISTD, III0 PiBEHD
KOMYHIKaTUBHUX YMiHb MOXKE HaBITh 3HW)KYBaTUCS ITPOTSI-
T'OM YOTHPHOX POKiB HABYAHHS y MEIMYHOMY YHIBEPCHTETI.
Tak, y BeMKOMY ITiBI€HHOAMEPUKAHCHKOMY MEIHYHOMY
3akJsazi Oyslo MPOBEAEHO NOCIIIPKEHHS, Y IKOMY BHBYa-
JIUCS CTAaBJICHHS CTYJACHTIB O HaBUYAHHS KOMYHiKaii, pi-
BEHb 3HaHb Ta BIIEBHEHICTb Y CITIJIKYBaHHI 3 Mal[icHTaMu.
Byrno BcTaHOBIIEHO, IO CTYAEHTH YETBEPTOTO KypCy Jie-
MOHCTPYBaJIM 3Ha4HO BHIIY BIIEBHEHICTh Y BJIaCHUX Ha-
BHYKaXx, HI)X NepuIoKypcHUKH. [IpoTe piBeHb 3HAHD Ta
CTaBJICHHSI 10 HABYaHHS NMPUHLUIIOBO HE BIAPI3HAIMCA.
BonHoYac MO3UTHBHE CTABJIECHHS O BUBYEHHS KOMYHi-
Kalliif CyTTEBO KOPEIOBANIO 3 YCBITOMIICHHIM 3HAUYCHHS
1ie1 KOMIIETEHIIIT Ta BIICBHEHICTIO Yy CITIIKYBaHHI 3 Mmaifi-
entamu [10, 11].

BuBuenns aucunmtinn « OCHOBH CITLIKYBaHHS 3 IUTH-
HOO» y HalioHaisHOMY MEAMYHOMY YHIBEPCHUTETI iMEHi1
O. O. boromonpsg Mae Ha MeTi paHHE ()OPMYBaHHA B CTY-
JICHTIB YMiHb KOMYHIKaTHBHOT B3a€MOII1, 1[0 € BAXKIIMBUM
eJIEMEHTOM TIPOoQeCiitHOT MiATOTOBKH MaiOyTHIX JIiKapiB.
Binomo, 1110 BIIPOBaKCHHS IHTEPAKTHBHUX METO/IIB Ha-
BYAHHSI, TAKMX SK POJBOBI i'pH, CUMYJIALIHHI BIIPaBU Ta
TPYIIOBi TUCKYCii, 3HAYHO ITiABHIITY€E PiBEHb 3aCBOEHHS Ma-
Tepiaily i Cripusie pO3BUTKY IPAKTHYHUX HABHYOK.

TakuM 9UHOM, aKTYaJbHICTh TAaHOTO JOCIiKEHHS
NOJISITa€ y BU3HAYCHHI €(DEKTUBHOCTI BUKJIAIaHHS JHCIH-
TiHU «OCHOBH CITUIKYBaHHS 3 JUTHHOIO» CEpe]l CTY/CH-
TIB MEPUIOTO KYPCY, L0 JO3BOJIUThH ONTUMI3yBaTH OCBITHI
IIPOrpaMu Ta BAOCKOHAIUTH METOJHKY (POPMYBaHHS IIPO-
(eciitHOiI KOMyHIKaTHBHOI KOMIETEHTHOCTI.

MeTa pocnigxeHHA. OuinnTi epeKTHBHICTb KypCy
«OCHOBH CITUIKYBaHHS 3 IUTHHOIO» Y ()OpPMyBaHHI KOMYHi-
KaTUBHUX HABUYOK Y CTYIEHTIB IepIroro Kypcey Hamionams-
HOTo MeAn4HOro yHiBepcutety iMeHi O. O. boromosnbiis.

MaTepianu Ta meToaun foCNigXeHHA

VY nocnimkenni Opanu ygacts 153 crymentu 1 kypcey
HarionansHoro meauunoro yHisepeutery imeni O. O. bo-
roMonblis. Jlist OIiHIOBAaHHS PiBHS 3aCBOEHHS Marepiary
BuKopHcToByBanacs mkana ECTS.

Metomu AOCHTIIKEHHS, BUKOPUCTaHI y poOOTi, BKIIIO-
YaJn: IOTOYHUH Ta MiJCYMKOBHI KOHTPOJIb 3HAHB; BUKO-
HaHHS NPAKTUYHKX 3aBJIaHb 1 POJIIOBHX irop, a TAKOXK, aH-
KETyBaHHS CTY/ICHTIB III0/10 33/I0BOJICHOCTI TUCLUIIIHOIO
Ta METOIUKOIO 11 BUKJIQAHHS.

PesynbTatn gocnigxeHHsA

3a pe3ynbTaTaMH IiICYMKOBOTO OLIIHIOBaHHS CTY/ICHTH
NPOZEMOHCTPYBAIIH:

- JOCTaTHiil piBeHb 3HaHb TEOPETHYHOTO MaTepiany;

- PO3BUTOK NMPaKTHYHHUX YMiHb y c(epi aKTHBHOTO
CILyXaHH$, eMIIaTii Ta e(peKTHBHOI0 KOHTaKTy 3 IUTHHOIO;

- TO3UTHBHY AMHAMIKY IIOJ0 BMIHHS IpaIfOBaTH
Y 3MOJICIIbOBAHUX KIIIHIYHUX CUTYaIlisX.

Posnonin pesynpraris 3a mkanoro ECTS cBiguuTs mpo
nepeBakaHHs BUCOKHX OLIHOK. lle Bka3ye Ha e(eKTHB-
HICTB iHTEpaKTHBHUX (popM HaBIAHHS, 30KpEeMa TPEHIHTiB,
POJBOBHX IrOp Ta CUMYJISILIIHUX BIIPaB.

3a 1TaHMMU OIUTYBAHHS CTYACHTIB, OCHOBHUMH YHH-
HUKaMH{ BHOOPY AMCUMIUTIHY CTald YCBIIOMIJICHHS MpPakK-
THUYHOT HIHHOCTI Kypcy. TakMM YHHOM MOTHUBH, T1OB’s13aH1
3 0COOMCTOIO 3alliKABICHICTIO Y KOMYHIKamii 3 iTbMH,
3aJIMIIAIOTHCS TOUTMPEHUMH cepell cTyaeHTiB. Lle mia-
Kpecitoe HeoOXiTHICTh MOAAIBINOT MOMYIIApHU3allii Kypcy
Ta aKLIEHTYBAaHHS HOT0 3HAYYIIOCTI U1 MaiOyTHROT Ipo-
(eciitHol AisIBHOCTI JIiKapsl.

Takoxk 32 JaHUMH aHKETyBaHHS, TIEPEBaKHA OUTBIICTD
cTyzeHTiB (oHan 94%) BUCIOBHUIM BUCOKHUI PiBEHB 3310~
BOJICHOCTI JUCIHUILTIHOIO. Lle CBiTuuTh mpo 3HauHy edek-
THUBHICTh HaBYAJIBHOTO KypCY, NO3UTUBHE CIIPUHHSTTS
BUKJIaJIaHHS Ta MOT0 BUCOKY MPAKTUYHY LIHHICTb Yy MiJ-
TOTOBII MaiiOyTHIX nikapis. [1o 3aKiHUEHHIO KypCY ITOHA
88% CTyneHTIB BiJJI3HAUWIIU CYTTEBE IMOKPALICHHS CBOIX
HABHYOK KOMYHIKaIIi1, IO MiATBEPIHKY€E e(heKTUBHICTD TUC-
LUITTIHA Y pOopMyBaHHI IPAKTHYHOT KOMYHIKaTUBHOT KOM-
neTeHTHOCTi. OTpuMaHi pe3yinbTaTH TaKOXK CBITYAThH MPO
JOIUIBHICTB MMOJAJIBIIOTO BIIPOBAKEHHS IHTEPAaKTHUBHUX
METO/IB HaBUAHHSI, SIKI JONIOMAaraloTh MaiOy THIM JIiKapsim
BIICBHEHIIIIE TIOYYBATHUCS Y TIPOIEC B3AEMOIIT 3 TITEMHU.

[lepeBaxna OinpuIicTh cTyneHTIB (oHax 63%) Bus-
BIJIM HAOUTBIINI iHTEpEC came 10 MPaKTUIHOI CKJIaT0BOT
JICHIUTUTIHY — CIIUIKYBaHHS 3 JITEMU Ta 0OTOBOPEHHS KJTi-
HiuHKMX cutyauii (Puc. 1). Lle miarBepmKye, Mo CTYASHTH
BOAUarOTh HAMOLIBITY IIHHICTE KYpPCY Y PO3BUTKY TIpaK-
TUYHHUX HaBUYOK Ta MOXKJIMBOCTI 3aCTOCOBYBAaTH KOMYHi-
KaTHBHI CTpaTeTii B peaTbHOMY KIIIHITHOMY CEpEIOBHIIT.

[Monpwu e, CTyNeHTH BIIMITHIIN 1 EAKi TPyIHOIII
KOMYHIKalliiHUX HaBHYOK, a CaMe BiJICYTHICTh JOCBiIy
y CHUIKYBaHHI 3 JITbMH CTaJla TOJIOBHUM BHUKJIMKOM — ITPO
1ie moBimomuiu 86 ctyaeHTiB (56,2%). Ilpu 1ipomy Oyio
3’ICOBaHO, M0 HAWOUTBII TPYIHOI Y CITIIKYBaHHI BUHH-
KaloTh 13 AIThbMU BikoM J10 3 pokiB (35,9%). Jlocuts BUCO-
KHM € TaKOXX TIOKa3HUK Cepesl MiTTKIB BikoM Bix 14 1o
18 poxiB — 23,5%, 110 CBIAYUTH NP0 CKIAAHICTD BCTAHOB-
JIeHHs! e()EeKTUBHOTO /10Ty Ha PI3HUX eTanax pO3BUTKY.
Jemo MeHIe OMUTAHUX Bi3HAYWIHA TPYIHOIII Y CITiI-
KyBaHHI 3 JiTbMH BikoM 3-6 pokiB (19%) Ta 10-14 pokis
(13,7%). Haiimeni nmpoO1eMHOO TPYTIOr0 BUSBHIIHCS AITH
BikoBOI Kareropii 6-10 pokiB (8%) (Puc. 2). OTpumani naHi
i KPECIIOI0Th HEOOXi1AHICTh MOTTHOJIEHOTO BUBUEHHS Bi-
KOBHUX TICUXOJIOTIYHHUX 0COONMBOCTEH Ta PopMyBaHHS KO-
MYHIKaTHBHHX HaBUYOK, 30KpeMa y B3aeMOJIIT i3 HaiMomoI-
[IMMH JiTEMHE Ta migTiTkamu. CaMe I1i BIKOBi TPYIH ITOTpe-
OytoTh HalOLIBIIOT yBaru MaiOyTHIX (axiBIiB, OCKUIbKH
e(eKTHBHE CIIKyBaHH: 3 HUMH € 3aII0PYKOIO SIKICHO] /Tia-
THOCTHKH, PO(IIAKTHKH Ta JTiKyBaJIbHO-BUXOBHOI poOOTH.
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B CninkyBaHHA 3 A4iTbMM B KANiHiL,i
W O6roBopeHHA TemMM 3 BUKAaZavyem, po3bip cutyaTmBHMUX 3a4au

B B1BYEHHA METOANYHUX PEeKOMeHAAL,iN

Puc. 1. Wo ansa ctyaeHTiB 6yno HanGinbwWw UikaBMM Npu BUBYEHHI gucumnniin «OcHoBM
CninKyBaHHS 3 AUTUHOIO»

Ditn Big 14
po 18
POKiB;
23,5%

hitn Big 10
no 14
pokis; 13,7
tZEI,im Big 6
no 10
pokis; 7,8

Aitv po 3
POKiB;
35,9%

Big 3
B0 6 poKiB.;
19%

Puc. 2. 3 gitbmu sikoro BiKy, Ha AYMKY CTYAEHTIB, HanBaXxu4e cninkysaTucs

O6roBopeHHs pe3ynbraTiB JOCHiAKEeHHSs

EdexruBHa KoMyHIKaIlis Mi>k MeIMIHUMU (paxiBLIsIMH
Ta JIITbMH, & TAKOXK TXHIMH OaThbKaMH YU OIMIKYHAMH €
KJIFOUOBHM CJIEMEHTOM YCITIIIHOTO BEICHHS MAIli€HTIB
JTUTSYOTO BiKy. Y MOPIBHSIHHI 3 JOPOCIUMH, IPOIEC KO-
MYHIKalii 3 TiThMH 4acTo MoTpedye OIIbIINX 3yCHIIb Ta
CHeIiaNTbHUX MiAX0MIB. AMEpPHKaHChKA aKaeMist reaiaTpil
HAroJIOIIYE, 1110 caMe e(h)eKTUBHA KOMYHIKaIlisl CTAHOBHUTh
OCHOBY SIKICHOTO JOTVISIAY, OCKIJIbKH BOHA BPaXOBYE IO-
TpeOu MaJICHBKOTO MallieHTa Ta 0COOJUBOCTI CiIMEHHOT
B3A€EMOJII1, pOOJITUYN MEIUYHY JOMOMOTY OpPi€EHTOBAHOIO
SIK Ha JIUTUHY, TaK 1 Ha ii pomuny [7, 10].

Binomo, mo Ilexiarpist € un He HalCKIaJAHINIOW ce-
pel yCix MEIUYHUX CIeIialbHOCTEH, 0 00YMOBICHO
HEOOXITHICTIO €(PeKTUBHOT KOMYHIKaIlii 3 1iThbMH. [Tomi0HI
ONUTYBAaHHSI TAKOXK [MOKA3aJIH, 1110 Oararo JiTeil He3ag0Bo-
JICHI CTABJICHHSM JI0 HUX MEIUYHUX MPAI[iBHUKIB i1 4ac
rocmiTaiizaiiii. OTxe, MOKpaIIeHHs HABHYOK KOMYHIKAIi1
3 JITBMH € MIOTOYHOIO MOTPEOOI0 MEAUITUHH, 1[0 TIOBUHHO
OyTH BU3HAHO YCiMa YHIBEPCUTETAMH, a CTYJACHTH TOBUHHI1
OyTH 3a0e3MeyeHi Hale)KHUMHU IHCTPYMEHTaMU sl eek-
TUBHOT KOMYHIKAIIiT 11010 KOHKPETHHUX METO/IiB HABYaHHS
I/ 4ac MPOXO/PKEHHs KIIiHIUHOT npaktuky [11, 12].
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OTpuMaHi HaMH pe3yNBTaTH MiJKPECIIOIOTh BAXKIIHU-
BiCTh AUCIUILTIHA « OCHOBH CIUIKYBAaHHS 3 NITHMI Y M-
rOTOBII MaiOyTHIX JIiKapiB, IO Y3rOPKY€ETHCS 3 TaHUMHU
IHIIMX JOCIIAHUKIB. Brcokuii piBeHb 3a/10BOJICHOCTI CTY-
JICHTIB KypCOM MiATBEPKYE €(PEKTUBHICTh IHTEPAKTHBHUX
METO/iB HaBUYaHHSI, TAKHUX SIK POJIbOBI irpH, TPEHIHTH Ta
cUMYJIsLiHHI BripaBu. [ToniOHI BUCHOBKYM HaBeEHi y Bi-
noMux podorax [13, 14], ne 3a3Ha4eHO, 10 AKTHBHI Me-
TO/IU CIIPUSIOTH KPAILIOMY 3aCBOEHHIO 3HaHb Ta PO3BUTKY
MPaKTHYHUX HAaBUUOK Y MEAWYHIN ocBiTi. OTXe, cydacHi
BUKJIMKH TaKOXK BUMAraroTh 3alpOBaKEHHS y HaBYaIbHUI
Mpoliec Cy4acHUX €(eKTHBHUX HaBYAJILHUX TEXHOJOTIH,
HanpuKiIal, Takux gk Bopkion (workshop) ta «CASE-
BASED LEARNING» [15].

CryneHTH 0COOIMBO LIHYIOTh IPAKTHYHY CKIIAJOBY
JUCLHUIUTIHA — KOMYHIKAI[IO 3 AITBMU Ta po30ip KIIiHI4-
Hux cutyamiil. [le BinmoBigae cnocrepexenHsM Harden
& Laidlaw [16], siki miIKPECIIOTH 3HAYCHHS KIIIHIYHO
OpIEHTOBAHOTO HaBUAHHSA JJIs1 (OPMYBaHHS KOMYHiKa-
THBHOI KOMIIETEHTHOCTI Jikaps. OTpuMaHi AaHi TaKoxX
MiATBEPIKYIOTH, 1[0 CaMe MPAKTUYHHI TOCBiA hopmye
y CTYZICHTIB BIIEBHEHICTh Y B3a€MO/I{ 3 MaI[ieHTaMH pi3-
HOTO BIKY.
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Bonnowac came HeOCBIAUEHICTD Y POOOTI 3 IITHMH
€ Oap’epoM 111 epeKTUBHOT KOMYHIKaIlil CTyCHTIB-
Menwukis [17, 18]. Lle miaTBepAWIN i CTYICHTH B HAIIIOMY
OITMTYBAaHHI — SIK TIEBHI TPYAHOII, SIKi BUHUKAJIH IIPH CIILI-
KyBaHHI 3 AiTbMH. Hali0inpm npoGreMHIMHU BUSBUIIUCS
JIBi TPYIIH — JiTH BiKOM 110 3 pokiB (35,9%) Ta mimmiTku
BikoM 14-18 pokiB (23,5%). Takuii po3Mois MOSCHIOETHCS
crienuQikoro PO3BUTKY: PaHHINH AUTSIYMI BIK XapaKTepH-
3y€Thesl 0OMEKEHUMH BepOaTbHIMH MOXKITHBOCTSIMH, TOJ1
SIK T DTITKOBUH TIEPiOJT OB’ I3aHUH 13 TOITYKOM aBTOHOMIT
Ta KPUTUYHICTIO Y CIIPUHHSTTI IOPOCIIUX.

3icTaBiIeHHS HANIMX PE3YNbTaTIB 3 JiTepaTypHUMHU
JAHUMH JI03BOJISIE CTBEPUKYBATH, IO e(heKTHBHA ITiATO-
TOBKa MalOyTHiX JIiKapiB MOBUHHA BKJIFOYATH ITOTTINOIEHE
BHBYCHHS BIKOBOI IICHXOJIOTI] Ta CIEIiaibHI MOIYIIi, TPH-
CBsTUEHI CIIJIKYBAHHIO 3 IITBMH Pi3HUX BIKOBUX rpym [20].
Came cucreMaTHUHE HaBYaHHS KOMYHIKallii MiABUILYy€E
SIKICTh B3a€MOJIT MiXK JIIKapeM i MaIi€eHToM, a OTkKe 1 pe-
3yJIBTaTHBHICTH JiKyBaHH [19, 20].

Takum 4rHOM, OTPUMaHI aHi HE JIUIIC TiATBEPIKY-
10Th €(DEKTUBHICTH KypCy, ajie i BKa3ylOTh Ha HalpsiMu
HOTO yIOCKOHAJICHHS, 30KpeMa OLTBIINI aKIeHT Ha Mpak-
THYHHUX HAaBMYKax, MOJIEITIOBAHHS CUTYaMiH i3 TITbMU paH-
HBOTO Ta IiJUTITKOBOTO BiKY, @ TAKOXK PO3BUTOK €MIIaTii Ta
AKTHBHOTO CIIyXaHHS K KJIIOYOBUX CKJIaJOBUX ITpodeciii-
HOI KOMITETCHTHOCTI JTiKapsl.

BucHoBku

OTpuMaHi pe3ysIbTaTH MiATBEPIKYIOTh JOMIIBHICTD
HOJAJIBILOT iIHTerpawii AMcuuIIiHg «OCHOBHU CIUJIKYBaHHS
3 IIThbMHU» y HaBYAJIbHI IUIAHH 3aKJIa/iB BUIIOT MEIUIHOT
OCBITH, @ TAKOX yJAOCKOHAJICHHS ITiXO/IB 10 BUKJIaAaHHSI
3 METOI0 (POPMYBAHHS y CTYJICHTIB CTaJIMX KOMYHIKaTHB-
HUX HAaBUYOK, OPIEHTOBAHUX Ha JIUTUHY Ta 11 pOJUHY.
Oco0nuBy HIHHICTB VISl CTYJICHTIB CTAHOBHUTH IPAKTHYHA

NitepaTtypa:

CKJIaJI0Ba KypCYy, 30KpeMa CITUIKyBaHHS 3 iThbMH Ta aHAII3
KIJIHIYHUX CUTYalil, M0 MiATBEpIKYE OpPIEHTAIII0 MO-
noanx QaxiBIiB Ha HAOYTTS peanbHUX KOMYHIKaTHUBHHX
KOMIIETEHIII}.

MepcnekTuBM NnoganbLUMX AOCHiMKEHb

OTpuMaHi i 9ac AOCITIKEHHS Pe3yJIbTaTH H0TPeoy-
I0Th [OJAJIBIIIOTO BIPOBAKCHHS Y HABYAJIbHHUH MPOIIEC
MiATOTOBKH 37[00yBaviB BHIIOI MEAUYHOT OCBITH 3 METOIO
MOJIMIICHHS Y HUX KOMYHIKATHBHUX KOMIICTEHTHOCTEH.

KoHdonikT iHTepeciB

ABTOpH i ATBEPIKYIOTh BiICYTHICTD OYIb-SKIX PeaTb-
HUX 91 TOTSHIIMHUX KOH(QIIKTIB iHTepeciB, Mo Mora 0
BIUTMHYTH Ha PE3yJbTAaTH MPEACTABICHOTO JI0CHiIKESHHS.

®diHaHCcyBaHHA

JocmimKeHHsT He Majio TPaHTOBOI i ATPUMKH Ta BUKO-
HYBAJIOCS Y ME€KaX HayKOBO-IOCIiIHOT poOoTH Kadeapu
neniarpii Ne 2 HarioHaJIbHOro MEIMYHOTO YHIBEPCUTETY
imeni O. O. boromonsis. Kox nepxxaBHoi peectparii
0120U100804.

ETnuHi acnektu
VY mporeci mpoBeIeHHS AOCTIHKSHHS aBTOPH JAOTPH-
MYBAJIMCS BCIX HAISKHUX €TUYHUX HOPM.
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DEVELOPMENT OF COMMUNICATION SKILLS IN MEDICAL STUDENTS: EXPERIENCE OF TEACHING
THE COURSE «KFUNDAMENTALS OF COMMUNICATION WITH A CHILD»

0. Volosovets, M. Kryvopustova, S. Kryvopustov, N. Gryshchenko, K. Pylypko

Bogomolets National Medical University
(Kyiv, Ukraine)

Summary.

Introduction. Contemporary medical education places increasing emphasis not only on the acquisition of foundational
knowledge in clinical and biomedical sciences but also on the development of non-technical competencies, among which
communication skills constitute a critical domain. In paediatrics, effective communication assumes particular significance, as it
necessitates interaction not solely with the child patient but also with parents or legal guardians. To foster these competencies at an
early stage of professional formation, the course «Fundamentals of Communication with a Child» was implemented at Bogomolets
National Medical University.

Materials and Methods. The study enrolled 153 first-year students of the medical faculty. Assessment of knowledge acquisition was
conducted using the European Credit Transfer and Accumulation System (ECTS) grading scale. The following assessment modalities
were employed: formative and summative evaluation, performance of practical tasks, role-play simulations, and a post-course survey
addressing student satisfaction with instructional content and pedagogical methods. The study did not receive grant support and was
conducted as part of the research work of the Department of Paediatrics No. 2 of the Bogomolets National Medical University. State
registration code 0120U100804.

Results. The findings indicated an adequate level of theoretical knowledge, alongside measurable improvement in practical
competencies, particularly in active listening, empathic engagement, and establishment of effective rapport with paediatric patients.
Positive progression was observed in students’ performance during simulated clinical encounters. Distribution of final grades according
to the ECTS scale revealed a predominance of high achievement levels. More than 94% of respondents expressed a high degree of
satisfaction with the course; over 88% reported a substantial enhancement in communication skills. The practical component elicited the
strongest interest (93%), especially interactive communication with children and structured case discussions. The principal challenges
identified included insufficient prior experience in paediatric communication (56.2%), with the most pronounced difficulties occurring
in interactions with children under 3 years of age (35.9%) and adolescents aged 14-18 years (23.5%).

Conclusion. The course «Fundamentals of Communication with a Child» demonstrated effectiveness in enhancing both theoretical
understanding and practical communication abilities among first-year medical students. Interactive pedagogical strategies — including
role-play simulations, clinical scenario-based training, and group discussions — were highly rated by participants and contributed
significantly to increased self-efficacy in paediatric communication contexts. These results support the curricular integration of dedicated
communication training in early medical education and underscore the necessity of reinforcing targeted strategies for communication
with the youngest children and adolescents.

Keywords: Medical Education; Communication Skills; Medical Students.
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EFFECTIVENESS OF EDUCATION IN
ADOLESCENTS WITH PRIMARY ARTERIAL
HYPERTENSION TAKING INTO ACCOUNT
MODIFIABLE FACTORS AND COMMITMENT
TO OVERCOMING THEM

T. Sorokman, S. Sokolnyk

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Transition to higher education represents a significant source of psychoemotional stress for adolescents, which may contribute
to elevated blood pressure. As the early stage of hypertension is frequently asymptomatic, affected individuals often do not seek
medical consultation.

Aim: to assess the level of awareness among adolescents with primary arterial hypertension regarding the factors contributing
to disease development, and to evaluate the effectiveness of a structured educational intervention focusing on modifiable risk
factors and adherence to lifestyle modification.

Methods. A prospective 12-month study with elements of simple randomisation was conducted. The cohort comprised
187 first-year students of various specialties at Bukovinian State Medical University, with a mean age of 16.2 + 1.1 years.
Screening included measurement of heart rate and blood pressure, as well as a questionnaire to identify probable risk factors
for arterial hypertension. Two groups were formed: Group I — individuals with blood pressure >120/80 mm Hg (n = 50;
24 males, 26 females),; Group Il — individuals with normal blood pressure (n = 137; 64 males, 73 females). Participants received
a standardised educational programme addressing the risks of arterial hypertension and evidence-based recommendations for
lifestyle modification.

Results. Among the 50 individuals (26.7%) with elevated blood pressure who were subsequently diagnosed with primary
hypertension based on 24-hour ambulatory blood pressure monitoring, 34 (18.2%, 16 males, 18 females) exhibited blood pressure
values exceeding the 95th percentile (for sex and height) for more than 25% of the 24-hour period, consistent with a diagnosis
of labile hypertension. Sixteen adolescents (8.5%, 7 males, 9 females) met criteria for sustained hypertension, defined as blood
pressure elevation above the 95th percentile for 50-80% of the monitoring period. Questionnaire data revealed that only 35.8%
of participants were aware of potential risk factors for arterial hypertension. Of the 187 students, 69 (36.8%) consented to
participate in the educational sessions. Follow-up ambulatory blood pressure monitoring in the subgroup that completed the
educational programme and fully adhered to lifestyle recommendations demonstrated a clinically significant reduction in blood
pressure parameters, confirming the efficacy of the intervention.

Conclusions. 1. The prevalence of arterial hypertension among adolescents in this cohort was 26.7% (labile hypertension:
18.2%; sustained hypertension: 8.5%).2. Awareness of hypertension risk factors among adolescents was found to be low. 3.
The educational programme demonstrated sufficient effectiveness, however, adherence to recommended lifestyle modifications

remained suboptimal.

Keywords: Hypertension,; Adolescent; Life Style; Risk Factors, Health Education.

Introduction

Historically, arterial hypertension was regarded
as a condition predominantly affecting adults, with
childhood and adolescent cases considered rare and
typically secondary in origin [1]. However, the adoption
of standardised protocols for blood pressure measurement
and interpretation in paediatric practice has revealed
a substantially higher prevalence of elevated blood
pressure among children and adolescents [2]. This
recognition has prompted heightened attention from
clinicians and researchers alike. It is now unequivocally
established that the majority of cardiovascular pathology in
adulthood originates during childhood, most commonly in
adolescence [3]. Consequently, effective mitigation of adult
hypertensive disease is unattainable without systematic
efforts toward early detection, management, and prevention
of cardiovascular disorders in paediatric populations.
Arterial hypertension constitutes an independent risk
factor for cognitive impairment and is the principal
contributor to the development of vascular dementia [4].
Projected increases in hypertension prevalence and
its disabling sequelae among working-age individuals
represent a significant public health challenge [5-7].
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Attainment of target blood pressure values, as defined
by contemporary clinical guidelines, remains suboptimal —
even within well-resourced healthcare systems. Suboptimal
adherence to prescribed therapeutic regimens is a likely
contributing factor [8-10].

The European Society of Hypertension Paediatric
and Adolescent Guidelines provide explicit diagnostic
criteria for adolescent hypertension: office blood pressure
measurements on three separate occasions must equal
or exceed the 95th percentile for age, sex, and height.
Published epidemiological data indicate a prevalence
of arterial hypertension in adolescents ranging from
2% to 14.5% [11,12]. Hypertension in this age group
is characterised by rapid progression, chronicity, and
early target-organ damage [13], underscoring the critical
importance of timely diagnosis and intervention.

Transition to higher education constitutes a major
source of psychoemotional stress for adolescents, which
may contribute to blood pressure elevation. Given the
predominantly asymptomatic nature of early-stage
hypertension, affected individuals often disregard episodic
blood pressure fluctuations and refrain from seeking
medical evaluation. Consequently, upon completion of
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their studies, these individuals may face an elevated risk
of adverse cardiovascular events.

The majority of adolescents lack awareness of
hypertension risk factors, particularly those amenable to
modification. The Framingham Heart Study has delineated
key modifiable and non-modifiable risk factors for
hypertension, along with their prognostic implications and
long-term health consequences [14]. Early identification
of these factors in adolescence is therefore of paramount
importance for timely preventive action. In this context,
structured education of adolescents and their families
regarding modifiable risk factors and evidence-based
management strategies is essential.

Aim: to assess the level of awareness among
adolescents with primary arterial hypertension regarding
the factors contributing to disease development, and to
evaluate the effectiveness of a structured educational
intervention focusing on modifiable risk factors and
adherence to lifestyle modification.

The study employed a prospective 12-month design with
elements of simple randomisation. The informed consent form
and participant survey card were approved by the Bioethics
Committee of Bukovinian State Medical University (Protocol
No. 1, dated 19 September 2024) in accordance with the
principles of the Declaration of Helsinki and the International
Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use Good Clinical Practice
(ICH-GCP) guidelines. The study cohort comprised 187
first-year students of various specialties at Bukovinian State
Medical University, with a mean age of 16.2 + 1.1 years. All
participants received a detailed explanation of the study’s
objectives, procedures, voluntary nature of participation,
and confidentiality of data. Examinations were conducted by
staff of the Department of Pediatrics and Medical Genetics
at the Pediatric Department of the City Children’s Hospital,
Chernivtsi City Council, Chernivtsi.

Inclusion criteria were: (1) residence in Chernivtsi or
Chernivtsi region; (2) age 15 years to 17 years 11 months
29 days; (3) provision of written informed consent.

Exclusion criteria were: (1) presence of chronic
somatic disease; (2) age <15 years; (3) residence outside
Chernivtsi region; (4) acute infectious illness at the time
of screening.

Demographic data (age, sex, place of residence), self-
reported episodes of elevated blood pressure, and symptoms
of psychological distress (depression, anxiety, stress) were
recorded. Screening included heart rate and blood pressure
measurement using the standard auscultatory method
(Korotkoff technique), with three office readings obtained
at two-week intervals, as well as a structured questionnaire
to identify probable risk factors for arterial hypertension.
Based on screening results, two groups were formed:
Group I: individuals with blood pressure >120/80 mm Hg
(n=50; 24 males, 26 females); Group II: individuals with
normal blood pressure (n = 137; 64 males, 73 females).
Participants in Group I underwent further evaluation in
accordance with the National Recommendations and
Clinical Guidelines for the Provision of Medical Care
«Arterial Hypertension» [15, 16], received a standardised
educational intervention on hypertension risk factors, and
were provided with individualised recommendations for
lifestyle modification.

Statistical analysis was performed using Microsoft
Excel for Windows 2011 and JASP, version 0.19.3,
applying methods of variation statistics in accordance
with contemporary methodological standards. Intergroup
comparisons of continuous variables were conducted
using Student’s t-test; associations between categorical
variables were assessed using Pearson’s chi-squared (y?)
test. Statistical significance was defined as p < 0.05.

Research results and discussion. The distribution of
participants by age, sex, and place of residence is presented
in Table 1.

Table 1
The distribution of adolescents by age, sex, and place of residence (n)
. Age Sex
Place of residence 15-16 years 17-18 years Female Male
Chernivtsi (n=94) 43 51 48 46
Chernivtsi region (n=93) 53 40 51 42

Blood pressure in adolescents was measured in the
morning, three times in succession, with the participant
seated and using the same arm. Mean values were calculated
and interpreted in accordance with the methodological

guidelines of V. G. Maidannik and the American Academy
of Pediatrics clinical practice guideline [17,18]. Office
systolic, diastolic, and pulse pressure measurements are
presented in Table 2.

Table 2
The results of blood pressure measurment in adolecents, Mtm
BP BP
Indicators > 120 and/or 80 mmHg < 120 and/or 80 mmHg
n=50 n=137
Systolic blood pressure 129+1,2 117,0+2,1*
Diastolic blood pressure 770+19 71,0+1,1*
Pulse pressure 51,0+£0,9 45,0+ 1,2*

Note. BP — blood pressure; *— p < 0.05.
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Adolescents with elevated blood pressure underwent
24-hour ambulatory monitoring. Among the 50 individuals
(26.7%) diagnosed with primary hypertension on the basis
of ambulatory data, 34 (18.2%; 16 males, 18 females)
exhibited blood pressure exceeding the 95th percentile
(adjusted for sex and height) for more than 25% of the
24-hour period, fulfilling criteria for labile hypertension.
Sixteen adolescents (8.5%; 7 males, 9 females) met criteria
for sustained hypertension, defined as blood pressure
elevation above the 95th percentile for 50-80% of the
monitoring period.

Behavioural risk factors were prevalent: 57 adolescents
(30.4%) reported current tobacco use; 37 (19.7%) consumed
alcohol 2-3 times per week; 40 (21.4%) habitually added
salt to meals. Notably, 122 participants (65.2%) led
a predominantly sedentary lifestyle, and a positive family
history of arterial hypertension was reported in 49 (26.2%).

Additional risk factors identified by questionnaire
included: premature cardiovascular mortality in first-

degree relatives (<55 years, 13.2%); familial hypertension
(19.7%); obesity (21.4%); and diabetes mellitus (26.2%).

Relatives of adolescents reported environmental and
behavioural cardiovascular risk factors, including occupational
hazards (27.8%), hazardous alcohol use (38.8%), irregular
daily routines (55.8%), unhealthy dietary patterns (42.9%),
and chronic psychoemotional stress (55.4%).

The survey revealed that the majority of adolescents lack
knowledge regarding correct blood pressure measurement
and heart rate assessment. In response to the question,
«Are you able to measure your blood pressure and perform
self-monitoring?», only 45 adolescents (24.1%) answered
affirmatively. Among these, 1.6% measured blood pressure
once daily, 6.4% once weekly, and 7.4% only when
symptomatic. Probable risk factors for primary arterial
hypertension in adolescents were analysed (Table 3).

Survey data indicated that only 35.8% of adolescents
were aware of potential risk factors for arterial hypertension
(Figure 1).

Table 3
Probable risk factors for primary arterial hypertension in adolescents
Adolescents with hypertension | Adolescents in the comparison group
Indicator (n=50) (n=57) X2 P
Total % Total %
Disrupted daily routine 36 72.0 13 22.8 3.15] <0.05
Physical inactivity 40 80.0 10 17.5 4.57 | <0.01
Unbalanced diet 37 74.0 11 19.2 3.89 [ <0.05
Psychological stress 41 82.0 12 211 3.91 | <0.05
Emotional strain 23 46.0 8 14.0 3.28 | <0.05
Overweight or obesity 39 78 5 8.7 8.96 | <0.01
Tobacco use 38 76.0 5 8.7 8.73 | <0.01
Alcohol consumption 8 16.0 5 8.7 1.72 | >0.05
Excessive salt intake 18 36.0 3 5.2 6.92 | <0.01
High-fat diet 37 74.0 11 19.2 3.89 [ <0.05
Positive family history 36 72.0 13 22.8 3.15| <0.05
Sleep disturbances 8 16.0 5 8.7 1.72] <0.05
Parental education level 18 36.0 23 40.3 1.13 [ <0.05
Occupational hazards (parental) 2 4.0 5 8.7 1.11 | >0.05
Sex 26 52.0 23 40.4 1.66 | >0.05
Medication use 5 10.0 4 7.0 1.13 ] <0.05
Heredity | 45.8
Fatty and fried foods abuse | 34,8
Salt abuse | 12,5
Alcohol consumption | 23.8
Bad habits (smoking) | 45.8
Overweight | 28.9
Emotional tension | 33.9
Stress | 67.8
Improper nutrition | 56,9
Disturbance of the daily routine | 45.8
Hypodynamia 34,6
O 10 20 30 40 50 60 70

Figure 1. Awareness of adolescents regarding probable risk factors for arterial hypertension (%)
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Adolescents enrolled in the study were invited to
participate in an educational seminar addressing modifiable
and non-modifiable risk factors for arterial hypertension, as
well as practical training in blood pressure measurement and
heart rate assessment. Table 4 outlines the recommended
lifestyle modifications and the proportion of participants
who initiated and maintained these changes over a 6-month
period. Of the 187 adolescents, 69 (36.8%) consented to
attend the educational sessions.

Thus, the majority of adolescents who attended the
programme demonstrated adherence to the proposed lifestyle
modification measures. However, a substantial proportion
failed to achieve sustained behavioural change. Notably, only
45.9% of tobacco users successfully abstained. Analysis of
barriers to implementation revealed three principal factors: (1)
lack of recognition or understanding of the condition, leading
to non-adherence; (2) inability to self-manage without external
support; and (3) fear of peer criticism (Figure 2).

Table 4

Recommendations for lifestyle modification among adolescents, n (%)

Recomendation Numk.)e.r.of participants Number of participgnts

who initiated changes who completed shifts
Weight management (body mass index) 23 (33.3) 15 (65.2)
Balanced nutrition (carbohydrate, salt, and fluid intake control) 69 (100) 45 (65.2)
Physical activity (aerobic) 69 (100) 49 (71.0)
Tobacco cessation 37 (53.6) 17 (45.9)

® Non-recognition of the
disease

® Misunderstanding of
recommendations

Insufficient parental
control

u Criticism by peers

Figure 2. Factors contributing to non-completion of the proposed educational programme by adolescents

Repeated blood pressure (BP) monitoring in the subgroup
of adolescents who completed the educational programme
and fully adhered to lifestyle modification recommendations

demonstrated the sufficient efficacy of the intervention and
its potential as a key component in the primary prevention
of arterial hypertension in adolescents (Table 5).

Table 5

Effectiveness of screening and educational intervention for primary hypertension in adolescents (n, %)

Number Establishment of A diagnosis of primary hypertension has been established
elevated BP Labile hypertension | Sustained hypertension
Before intervention
187 | 50 (26.7) | 34 (68.0) | 16 (32.0)
After intervention
50 | 18 (36.0) | 10 (20.0) | 8 (16.0)

According to the literature, the prevalence of arterial
hypertension in school-aged children ranges from 2.4% to
14.0%, and among adolescents, from 18.0% to 22.0% [19].
It is now well established that the pathophysiological
origins of arterial hypertension are often established
during childhood and adolescence, coinciding with the
final maturation of neurogenic and humoral regulatory
systems. Notably, hypertension in adolescents is frequently
asymptomatic; our findings corroborate this «silent»
clinical course. Risk factors for arterial hypertension
encompass a broad spectrum of adverse influences on the
adolescent organism, including overweight or obesity,
physical inactivity, excessive salt and fat intake, sleep
disturbances, and chronic psychological and emotional
stress [20,21]. Increasing attention is being directed toward

hereditary predisposition [22] and the risk of disease
chronicity. Our study confirms these probable contributors
and underscores the importance of identifying modifiable
factors during adolescence, as early intervention may
mitigate the progression to hypertension in adulthood.
Adherence to antihypertensive treatment regimens among
diagnosed patients ranges from 25% to 45%, with only
25-30% achieving target blood pressure levels [23].
Awareness of risk factors is critical: one study reported that
53.6% of medical students were aware of their hypertension
diagnosis, though only half pursued treatment [24]. In
our cohort, only a third of adolescents demonstrated
awareness of hypertension risk factors — a finding that
necessitates the development of targeted health education
and awareness programmes. Of the 187 participants, 69
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(36.8%) consented to attend educational sessions and
follow recommendations. Nevertheless, adherence to
sustained lifestyle modification — particularly tobacco
cessation, dietary change, and reduction of sedentary
behaviour — remained low.

Conclusions. 1. The prevalence of arterial hypertension

hypertension: 18.2%; sustained hypertension: 8.5%). 2.
Awareness of hypertension risk factors among adolescents
was found to be low. 3. The educational programme
demonstrated sufficient efficacy; however, adherence to
recommended lifestyle modifications was suboptimal.

Keywords: Hypertension; Adolescent; Risk Factors;

among adolescents in this study was 26.7% (labile Health Education.
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E®EKTUBHICTbD HABYAHHSA HNIAJITKIB I3 HEPBUHHOIO APTEPIAJIBHOIO I'NITEPTEH3I€10
3 YPAXYBAHHSIM MOJU®BIKOBAHUX YAHHUKIB TA TPUXUJBHOCTI IO iX MOJOJIAHHS

T. B. Copokman, C. B. CokonbHuk

BykoBuHCBKMIl fep:xaBHMII MeAHYHUI yHiBepcUTeT
(m.YepniBni, Ykpaina)

Pesrome.

IToyaTok HaBYaHHS y 3aK/agaxX BUIIOI OCBITH BUKIHMKA€E ICUXOEMOLIHHE TIepeHAIPYKEHHS i UIITKIB, 10 MOXe OyTH YHHHHUKOM
ITiABUIIEHHS apTepianbHOro THCKY. OCKIUIBKY MTOYaTKOBA CTaMis XBOPOOHU B MepeBaXxHill OLIBIIOCTI epedirae 6e3CHMITOMHO, i UTITKA
HE 3BEPTAIOTHCS 38 MEAMYHOIO JOIIOMOTOI0.

Merta: nocaiIuTH piBeHb MOIHPOPMOBAHOCTI MIAITKIB 13 MEPBHHHOK apTePiabHOIO TIMEPTEH3I€I0 MO0 YHHHUKIB PO3BUTKY
MATOJIOTIi Ta OWIHNTH €(PEKTUBHICTD X HABYAHHS 3 ypaxyBaHHSAM MO (iKOBaHNX YHHHHUKIB Ta IPUXWIBHOCTI 10 TIOIOJIAHHS.

Meronu nocainzkenns. J{u3aiiH JOCIIKEHHS BKIIOYaB IPOCIEKTHBHE JOCIIKSHHS BIPOAOBXK 12 MICSALIB 3 €lIeMEHTaMU IPOCTOT
panzoMizanii. Y nociimkeHHs Oynu 3amydeHi 187 cTyAeHTIB pi3HHX CHEUiaJbHOCTEH Mepmoro Kypcy BykoBHHCBEKOTO nepKaBHOTO
MeIUYHOTO YHiBepcuTeTy. CepenHiil Bik 3aIy4eHHX B JOCIIIKEHHS 3100yBaviB OCBIiTH cTaHOBUB 16,2+1,1 pokn. CkpuHiHroBe obcTe-
JKCHHSI BKJIFOYAJIO BUMIPIOBAaHHS YaCTOTH CEPLIEBUX CKOPOUYCHB, apPTEPialbHOIO THCKY Ta aHKETYBaHHS (BU3HAYCHHS HMOBIPHUX (aKTopiB
PpU3UKY apTepianbHoi rinepreH3ii). CopMoBaHO Bi rpynu miamiTKiB: rpymna [ — ocodu 3 mokazaukamu AT >120/80 mm.pt.cT. (50 ocib,
24 xnonmi ta 26 aisyar) ta rpyma Il — ocodu 3 HopmansHIMHU nokazHukamMu AT (137 oci6, 64 xnonmi ta 73 giBumanN). [ligmitku Oymu
3allydeHi 10 HaBYaHHS 3a BiAMOBITHOK MPOrpaMoI0 00 HMOBIPHIX PU3UKIB PO3BUTKY apTepiaibHOi rimepreHsii Ta im Oynu HagaHi
pexoMeHaanii moxo Moaudikamii cnocoly KUTTS.

Pesyabrarn. Cepen 50 26,7%) oci0, siki Mayy BiAMIHHI BiZl HOPMH IIOKa3HUKIB apTepiallbHOTO TUCKY Ta OyJIM BiTHECEHi O TpynH
MIepBUHHOI apTepiasbHOI TinepTensii 3a pe3ynpraramu 10060Boro MoHiTopyBaHHs, ¥ 34 (18,2%) oci6 (16 xmommuis Ta 18 miBuar), mo-
0oBMiT yac rimepreHsii, SKuil NepeBUITYBaB 95-NepICHTIIIb BIAMIOBITHO A0 CTaTi Ta 3pOCTY, CTAHOBUB BHIIE 25% Bin 1000BOTO Yacy.
Ile 103BONMMIO BCTAaHOBUTH y HUX Ja0iIbHY apTepiaibHy rimeprensiro. ¥ 16 (8,5%) migmitkiB (7 xomiiB Ta 9 AiB4ar) BCTAHOBICHO
CTablIbHY apTepianbHy TinepTeH3io, OCKUIbKY miaBuieHHs AT 6inpie 95-nepuenTrii BigzHaueHo Bpoaosx 50-80% noboBoro gacy.
3a pe3ynsraTaMy ONHUTYBaHHS BCTAHOBIICHO, IO TLTBKY TpeTHHA MiamiTKiB (35,8%) moindopMoBaHi mono HMOBIpHUX (akTopiB po3-
BUTKY apTepianbHOl rineprensii. 3 187 mimmiTkis, ski Oyiu 3aay4eHi B JOCTIHKEHHS, BiIBiyBaTH HABYAIbHI 3aHATTS MOTOIMIUCS 69
(36,8%). Pe3ynbTaT HOBTOPHOTO KOHTPOJIIIO apTEPialbHOTO TUCKY y TP MITITKIB, SIKi IIPOXOIMIN HABYAHHS Ta BUKOHAJIH IOBHICTIO
pexoMeHaanii moao Moaudikamii cnocoOy >KUTTS, MOKAa3aIH JOCTATHIO e()eKTHBHICTh HABYAJIBHOT IPOTPaMHU.

BucnoBku. 1. Yactora aprepianbHoi rinmeprensii y miuIiTKiB cTaHOBHTH 26,7% (18,2% — mabinpHa aprepianbHa rinepreHsis Ta
8,5% — crabinpHa aprepianbHa rineprensis). 2. BusnaueHo HU3BKY MOiH(GOPMOBAHICTh MiUIITKIB MO0 YHHHHUKIB PH3UKY PO3BUTKY
aprepianpHOi Tineprensii. 3. EQekTuBHICTS HaABYAIBHOT IPOTpaMu IS i UTITKIB JOCTATHSI, 8 IPUXMIBHICTh MIOJ0 MOAOIAHHS MOAU-
(hikOBaHWX YMHHHKIB PH3UKY HU3BKA.

KurouoBi ci1oBa: aprepianbha rineprensis; nizliTku; IPUXHUILHICTb 0 3MiHH CTICOGY KUTTS; YUHHUKH PU3UKY; HABYAHHS.
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Pestome.

Tinoxcuuno-iwemiuna enyeparonamis cepedHb020 ma MANCKO20 CMYNEHS, HE3ANEHCHO 8I0 NPOBeOeHHs NIKYBANbHOT
2inomepmii, cmano8ums 3HAYHUL PUSUK 3AMPUMKU HEEPONO2IUHO20 PO36UMKY Y Oimel paHubo2o GiKYy. [na nemosiam, sKi
nionAeany NPOGeOeHHIO TiKY8anbHOI 2inomepmii, KPUMUYHO 8ANCTUBUM € OOCKOHANUL d0820mpusanuil Hazisad. Panne euasnenus
3aMPUMKU PO3BUMKY Y Oimell € 8aiCaUSUM OJisi CBOEHACHO20 8mpyyanus. Dopmanbri oyiHKy po3eumky, maxi ax wikana beiini
oA 0imell paHHbO20 GiKY, 86AICAIOMBCS 30I0MUM CINAHOAPMOM, ale MaKi OYiHKU € MPYOOMICIMKUMU, O0POSUMU MA BUMALAIOMb
@izuunoi npucymnocmi Oumuny ma onikyHie. ATbmepHamueoIo € 6UKOPUCAHHSL CKPUHIH2O08UX TeCmis, Wob 6U3HAYUMU, X0
nompebysamume nooanbuL02o oocmedcents. OnumyeanvHuK 6iky ma cmaoditl pozeumky (ASQ-3) — € nowupenum incmpymenmom
OYIHKU PO3GUMKY 3 BUCOKOIO CReYUu@iuHicmio ma no3umusHoI0 NPOSHOCMUYHOIO YiHHICTIO npu eusenenHi 3ampumiu. Infant and
Toddler Quality of Life Questionnaire (ITQOL-97) — 6acamosumipruii Onumy8aibHUK SiKocmi scummsi 0151 Oimeti paHHb020 iKY
(610 2 micayis 0o 5 pokie), sAKull NPouulos8 8aiioayilo ma SUKOPUCMOBYEMbCS Y NeOIampPUdHUX OOCTIONCEHHSX, 8iH OYIHIOE He
minbKku Qizuuni cumnmomu, aie il NO8eOIHKO8I, eMOYIliHI ACneKmu ma 6Niue Ha OamvKis.

Memoto docniddicenns Oyna oyinka Hetpopo38UmMKY (3a 00NOMO2010 CKPUHIH208UX WKAL) dimell 0py2020 POKY HCUMMSL
0e3 HeCnpUAMAUBUX HACTIOKI8 2INOKCUYHO-IUeMIYHOI enyedaronamii, IKUM NPOBOOULACS CUCMEMHA HeanapamHa HiKy8aibHa
2inomepmis y nicasac@ikmuyHomy nepiooi.

Mamepianu ma memoou 00cnioxycennn. Y 0ocniocenns 6ynu sxmoueri 18 dimetl nicns aikysanvroi cinomepmii. KonmponoHy
epyny cmanosunu 22 oumuHu 8i0n08IOH020 GIKY, AKI He Maau 03HAK acikcii npu napooxcenni. Oyintoeanns 3a wikanow ASQ-3
nPOBOOUNOCS 30 OONOMO2OI) AHKEN, KIACUDIKYIOUU PO36UMOK AK HOpManvHull (0ina 30Ha) abo 3ampumky (cipa/4opHa 30Ha) 3a
n’ssimoma OoMeHamu (KOMYHIKaYis, 6enuKa MOMOpUKa, OpioHa MOMOPUKA, UPIULEeHHs npooiieM ma 0CoOUCMICHO-COYIATbHULL)
Ha 0CHOGI oyinKu OambKis. AKicmbs dcumms dimeil panHbo20 GiKy oyintosanu 3a donomozorw onumyearvruxa ITQOL-97 (Infant
and Toddler Quality of Life Questionnaire, 1997), adanmoeano2o 0Jist BUKOPUCMAHHSA 6 NONYIAYLL Oimell 8ikom 8I0 2 MicAyig 00
5 poxis. OnumyeanbHuK 3an08HI0OEABCA OAMbKAMU/OPIYIIHUMU ONIKYHAMU Y NPUCYMHOCIE Q0CTiOHUKA. [laHi ananisyeanu 3a
KOJUCHUM OOMEHOM OKPeMO (CepeOHE 3HaAUeHHsl OOMEHIB).

Jlocnioocennsn nposoounocs 6 pamxax H/[P kaghedpu nediampii' 3 ma neonamonoezii «ITioxoou 0o diaeHocmuky ma 1iky8aHHs
X60po6 ouma1020 iKY 3 no3uyii besnexu nayicumay, Ne oepocpeccmpayii — 0121U114304. [locrioscenns cxeanene Komiciero
3 emuku J[HINpoGCvKO20 0epIHcagHO20 MEOUUHO20 YHIGepCUTNENT).

Pezynomamu ma 06206openns. /[ocmogipui 8i0MiHHOCMI MIdiIC OCHOBHOIO MA KOHMPOTIbHOIO 2PYNOIO W000 pe3yibmamis
sukopucmanus onumyeaivruxa ASQ-3 He susnauaruce (niopaxynok kpumepis @iwepa, p>0,05), xoua crio 3a3navumu
meHOeHyito 00 30INbUWEeHH YaCmoOmuy 3ampumKku cep Opiobnoi momopuxu, eupiuieHts npobiem (adanmuenicms) ma
0COOUCMICHO-COYIANbHO20 PO38UMKY V dimetl nicis Aikyeanvroi einomepmii. Ceped dimell, AKUM NPOBOOUNLACD TIIKYBANbHA
einomepmis, 38,9% manu ioxunenus 8i0 HOPMANILHUX NOKA3HUKIG 0inoi 30HU, a 5,6% OeMOHCmMpPY8any 3ampUMKY pO3GUMKY
y cghepi OpibHOT MOMOPUKY MA 0COOUCMICHO-COYIATILHO2O PO3BUMKY («YOPHA 30HAY).

Jocmogipni éiominnocmi (p<0,05) misxc ocHognorw ma KoHmpoabHoto epynoto 3a wkaroio ITQOL-97 eusnauanucs
6 HacmynHux cghepax: Qisuuni 30i6HOCMI Ma pyxo8a aKmMuHicmy, picm i pO36UMOK, 3a2albHA NOBEJIHKA, 6NIIUE 3AXEOPIOBAHHS
Ha eMOYIUHULL cMan ma 4acosi pecypcu 6amoKie.

Onumyeanvnux ITQOL-97 ¢ixcye cy6’ekmusHe 6amvKiécoke CNpUtiHamms 300p08 s ma 6nue X60poou Ha cim 10, a omoice
Modice 6ymu 6LIbUL YyMIUSUM 00 NPUXOBAHUX AO0 (PYHKYIOHATILHUX NPOOIEM (6MOMIIOBAHICIb NPU i2DAX, XAPUo8L mpyOHOWl, 3MIHU
N0GeIHKU), KT He 3A6ICOU NPU3B00SIMb 00 3HUIICEHHS OANLHUX NOKAZHUKIE Y CIPYKIMYPOBAHUX MOMOPHO-KOSHIMUGHUX TNECTAX.

Bucnoexu. Hawi pezyriomamu niomeepoxcyioms iCHyIOYY KOHYEnYilo: Xoua CUCMeMHa Heanapamua mepanesmuyna
2inomepmis 3MEHULY€E YACMOMY MANCKUX HeBPOLOIYHUX HACAIOKI8 Y PAHHbOMY 8iyi, Y yacmuHnu oimeil 36epiearomovcs
ynryionanvri mpyonowi, siKi UMOSIPHO Kpauye SUsGISLIOMbCsL 3 00NOMO2010 KOMIILEKCHO20 NIOX00Y — HOEOHAHHSL CKDUHIH2OBUX
mecmig i oyinku axocmi scumms. IIpubnusno y mpemunu Hogonapooicenux (38,9%) cnocmepicanucs 3ampumxu po3gumxy, ujo
NIOKPeCa0€ HeObXIOHICMb CIMPYKMYPOBAHO20 CNOCMEPENCEHHS MA 3aX00i8 peabinimayii.

Knwuoesi cnoea: zinoxcuuno-iwemiuna enyedaronamis, nikyeanvua 2inomepmis,; 00620mepmino6i HAcAiOKU,; pO3EUMOK;
CKPUHIH208] WKANU, HOBOHAPOOICEHI, Oimu.

BcTyn 3aTPUMKH HEBPOJIOTIYHOTO PO3BUTKY Y JITEH paHHHOTO
TinokcuuHo-imemiyna ennedanonaris (I'IE) cepes- BiKy [1, 2]. IIpoTe KinbKa qocimkeHsb (i3 JOBrOTPHBATINM
HBOTO Ta TSHKKOTO CTYIICHS, HE3aJIeKHO Bill IPOBEICHHS CTIOCTEPEKEHHSAM JiTel) CBITYaTh, 10 MOMPH IPOBEICHHS
nikyBanbHOI rinotepmii (JII') cTaHOBUTH 3HAUHUIA PHU3UK TiKyBanbHOI rimotepMii y aiteit 3 I'E 3amumaerscs mia-
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BHUIIEHUM PU3UK KOTHITHBHUX HOPYIIEHb, TPYIHOIIIB
i3 yBarow/BUKOHaBUMMH QYHKIIIMH, PU3UK MpoOIeM
3 HaBYaHHSM i ICUXIYHAX PO3JA/AiB; Y YACTHHU JiTSH BH-
SIBJISIFOTHCST «IIOTAEMHI» HEBPOJIOTIUTi Me(IilUTH HABITh
IIPH BiJICYTHOCTI TPyOUX MOTOPHHX MOPYIICHb B MEPIIIi
JIBA POKHU KUTTA [3].

B ormsini Chawla D. (2024) npencTaBiieHa cynepedinsa
iH(pOpMAIIifo o10 ePEeKTUBHOCTI CHCTEMHOI HearnapaTHol
JKyBaJIbHOT rinotepmii. OO’ eHaHI OLIHKH ITOKa3au 3HH-
JKCHHSI CMEPTHOCTI BiJl yCiX IPUYHH y HOBOHAPOKCHUX,
niteit 18-24 micsnis Ta 5-10 poki. Byno Big3HaueHO 3HA-
YHE 3HIDKCHHS YaCTOTH iHBaNiAHOCTI y Bimi 18-24 MicariB
Ta y Bini 5-10 pokiB. HoBonapomxkeHi, siki orpumysanu JIT,
TaKOXK MaJIi 3HAYHO HW)KYM I PUBUK JHUTIYOTO LiepeOpab-
HOTO mapaiivgy y Bimi 18-24 MicAiB Ta mi3HimIe B TATHH-
ctBi. OfiHaK, y X 00’ €/IHAHKX OIIHKaX MPUXOBaHA 3HAYHA
BapiaOenpHICTh PE3yNbTAaTiB, 10 OTPUMaHi B JOCIIIKECH-
HSIX, IPOBEACHUX Y Pi3HUX 3akianax. JlociiaKeHHs, Ipo-
BE€/ICHI B KpaiHax 3 HU3bKHUM i CEpPeJHIM pIBHEM JIOXOY,
HE JTOBENIU 3HIDKEHHS YaCTOTH CMEpTi a00 1HBaNiTHOCTI
nicas JlikyBanbHOI rimorepwmii [4]. i nocnimxenus Oynu
Jy>Ke HEOTHOPIAHNUMH 3 TOUKH 30py METOIY OXOJIOKEHHS,
IHCTPYMEHTIB JJIsl OL[IHKY PE3yJbTaTiB pO3BUTKY. Xoua Jie-
AK1 MyOTiKamii MpeCTaBIsI0Th TOCTATHIO KiJIBKICTh JTOKa-
3iB B KpaiHaX 3 HU3BKUM Ta CEPEIHIM PiBHEM JIOXOIIB Ha
kopucTh JII' 11 3HMXKEHHSI CMEPTHOCTI Ta MOKpAIEeHHS
HEHPOPO3BUTKOBUX PE3YNBTATIB, IPOTE MAJIO BUBUCHUMH
3aJIMIIAIOTHCS. HEWPOPO3BUTKOBI pe3ynbTaT y JiTed 0e3
HecnpusaTmuBux HachiakiB I'IE [5]. ¥V kpainax 3 HU3bKUM
1 cepesHiM piBHEM JOXOMIB KPUTHYHO BaXKIMBUM € JIOB-
TOTPHBAJIE CIIOCTEPEIKEHHS JiTeH, OCKIIBKH SKIiCTh 320e3-
meueHHs JI[' (HassBHICTh CEPBOKOHTPOJIO, TOYHICTD ITiJI-
TPUMKH TEMIIEpaTypy) MOXKEe BapilOBaTH i BILIUBATH Ha
BimaneHi pe3ynprari [6].

PanHe BUSABIEHHS 3aTPUMKH PO3BUTKY Y JIiITEH € Bax-
JIUBHUM JIJISl CBOEYACHOTO BTpy4aHHs. PopManbHi OLIHKH
PO3BUTKY, Taki SK IIkaja beii, 11 HEMOBIAT Ta [i-
Teil SICENIbHOTO BiKYy BBa)aIOTHCS 30JI0TUM CTaHJAPTOM.
i owiHK® € TPyAOMIiCTKIMHE, JOPOTUMHU Ta BUMAraroTh
(13UYHOT NPUCYTHOCTI IMTHHHU Ta OIIKYHIB, TOMY MOXYTb
OyTH HEMOXJIMBIMH B YMOBaX OOMEXEHHX pecypciB abo
B yMOBax Biliau [7].

AJIBTEpHATHUBOIO € BUKOPHCTAHHS CKPUHIHTOBUX TECTIB
JUTSL BU3HAYEHHS TUX AiTeH, XTO moTpedyBaTiMe Iormoie-
HOro o0cTexeHHs. [lomMpeHrM IHCTPYMEHTOM CKPHHIHTY
€ OTIMTYBAJILHUK BIKy Ta eTamiB po3BUTKY (ASQ), aHKeTa,
SIKy 3aIIOBHIOIOTH OaThKHU JiTeH 10 4-X pokiB. AHKeTa
CKJIQIa€THCA 3 MUTAHb 100 KOMYyHiKaIii (MOBa), BeNH-
KOl MOTOpPHKH, IpiOHOT MOTOPUKH, BUPIIIEHHS Tpo0iieM
(KOTHITUBHHUX) Ta 0COOMCTICHO-aAaNTUBHUX HABUYOK.
[TepeBaru ASQ HONATAIOTH y TOMY, IO 1€l TECT BUMarae
MeHIIe yacy Ha nposeneHHs (10-15 xBuianH), € BITHOCHO
HEIOPOTHM Ta JIOTIOMAara€e BCTAHOBUTH BiTIyTTs OATHKiB-
cpkoi yuacTi [7]. OmuryBanpHuK ASQ-3 Mae TOCTaTHIO
crietudiunicts (93%) Ta MO3UTHBHY NPOTHOCTUYHY IIiH-
HicTb (92%) y BUSBICHHI 3aTPUMKH PO3BUTKY [8].

Infant and Toddler Quality of Life Questionnaire
(ITQOL-97) — GaraToBUMipHHUI ONMUTYBaIbHUK SKOCTI1
XKUTTS UL IiTeH paHHBOTO BiKy (BiJ 2 MicsIiB 10 5 po-
KiB), SIKHI 3aIIOBHIOETHCS OaThKaMH/OIIiKyHaMH 1 MiCTHTB

JIEKLTbKA TITKAJI, SIKi OLIHIOIOTH (Di3UYHUI CTaH, TOBEIIHKY,
HEBPOJIOTIYHHUH PO3BUTOK, EMOIIHHUI CTaH AUTHHH Ta
BIUTMB Ha CiM’10/0aThKiB (11e BaxxinBo, 60 ['TE Mae BrunB
i Ha (YHKIIOHAJILHUI CTaH JUTHHY, 1 Ha ciM’10). [HCTPY-
MEHT ITPOHIIIOB BaJIiAALII0 Ta IIHPOKO BUKOPUCTOBYETHCS
y neniarpuyHux pociimkeHHax. ITQOL mae migTBep-
JOKEHY HaIIMHICTP 1y CrIeIliaIbHIX KOropTax (HapHKIIal,
y HEMOBJIAT 3 PU3UKOM MOTOpHHX nopy1eHs). [ITQOL no-
3BOJISIE BUSIBUTH MTPOOJIEMH, SIKI HE 3aB)KAU BUSBISIOTHCS
B «CTICTiaTbHUX PO3BUTKOBHUX TECTaX» TecTax (Hampu-
KJ1aJ, EMOLIIHHUI CTaH JUTHHH, BTOMa 0aThbKiB, COIlialbHa
aJanTais), Mo BaXJIMBO U IUTaHYBaHHSA peadimiTamii
ta cimertHoi miaTpuMku. ITQOL-97 6a3yerbcst Ha IpHH-
[[MI1aX POTOKOJIB BUMIPIOBAHHS MEIHKO-COMIaTbHUX
pesynbrariB (PRO, Patient-Reported Outcomes) i € Baiz-
HHUM IHCTPYMEHTOM JUIS OIIIHKU BIUIMBY 3aXBOPIOBAHHS Ta
JKyBaHHS Ha NOBCSAKIECHHE (PYHKI[IOHYBaHHS OUTHHU Ta
ciMelHy tuHaMiky [9].

MeToto aocnigKeHHSA Oyia oriHKa HeHPOPO3BUT-
Ky (32 JO1TOMOT00 CKPUHIHTOBHX IIKaJ) AITeH Jpyroro
POKY XHUTTS 0e3 HEeCHPHUATIMBUX HACIHIIKIB TITOKCHYHO-
imeMivHO1 eHmedanonarii, SKUM IPOBOAMIACS CUCTEMHA
HearnapaTHa JIiKyBaJIbHa TinoTepMmii y miciist aciKTHIHOMY
mepiomi.

MaTepianu Ta MeToaun JocniaXeHb

PoGora BukoHaHa Ha 0a3i HEHTPY KaTaMHECTHYHOTO
cnoctepexenHs KII «PerioHanbHuil MeIUYHUI HEHTP
poanHHOTO 310poB’s» J{HImpoBCchKOi obmacHoi pagu. Jlo-
CJIiDKEHHS mpoBoamiocs B pamkax H/IP kadenpu nenia-
Tpii 3 Ta Heonaromorii «Iligxoawm M0 AIATHOCTHKH Ta JTi-
KyBaHHS XBOPOO JUTSYOro BIKY 3 ITO3MLIT Oe3MeKy narti-
enta», Ne nepxpeectpanii — 0121U114304. J{ocmimkeHHs
CXBaJICHE KOMICI€I0 3 eTHKH J{HIMPOBCHKOTO JIEp>KaBHOTO
MEJMYHOTO YHIBEPCHUTETY.

VY nocnimxeHHs Oyny BKIIoYeHi 18 miTei, IKuM BIIpo-
JoBxk 2022-2023 pokiB MpOBOJMIIACS CUCTEMHA TIITOTEPMist
3 BUKOPHUCTAHHIM HEamapaTHUX 3aC00iB OXOJIOMKEHHS.
Kputepiem Brirodenns Oyno nposenenns JII™ micns Ha-
POUKEHHS BIAMOBIIHO 10 MOKa3aHb (reCTAIRHUN BiK
>35 THKHIB; O3HAKHU MIEPUHATATBHOI Jernpecii (oIiHKa 3a
mkanoro Anrap (OIIA) < 6 Ha 10-i XBHJIMHI )XUTTS 200
MIPOBEACHHS ITEPBUHHOI peaHiMallii MpoTsIroM He MEHIIe
10-xBuIMH); HOMipHa 200 Ba)KKa TIOKCHYHO-IIIEMiYHa SH-
nedanomaris (3a JaHUMHA MOIM(iKOBAHOI IITIKaIK Sarnat),
HasiBHA Y Binli 1-6 roqun). KpurepisiMu BUKITIOUEHHS OyITH:
recTamiiHui Bik MeHIe 35 THKHIB, TIarHOCTOBaHI BPO-
JDKEHI BaJld PO3BUTKY, TEHETHYHI e(eKTH, Iporpecyroya
BEHTPHUKYJIOMETaJIisi 00CTPYKTUBHOTO XapakTepy, rnepe-
HeceHi HeHpoiH(eKIlii, TeMOTITHIHa XBOpoOa HOBOHAPO-
JokeHoro. [Hdopmariis oo HeoHaTaIbHOTO Tepioay Oyna
OTpUMaHa Ha MiJICTaBl aHali3y MEJMYHOT JOKyMEHTAIli1.

JiTn 3HAXOAWIUCH MiJI CIIOCTEPEACHHAM JiKaps-
nejaiaTpa KaTaMHECTHYHOTO KaOiHETy, MaJli MOBTOPHI
OTJISIIN HEBPOJIOTa Ta MOBTOPHE YIBTPa3ByKOBE 00CTe-
JKeHHsI MO3Ky. KpuTepieM 1OBrocTpoKOBHX TSKKHX He-
crpusTauBuX HachiakiB ['TE BBakamuch CMEpTh TUTHHH,
HasBHICTh JIECTPYKTHBHHX IMIEMIYHUX ypaXX€Hb MO3KY,
JUTSHOTO LepedpalibHOTO Hapajiya.
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Y KOHTpOINBHY TpyITy OyITi BKJIFOUEH] 22 IUTHHH BiAIIO-
BIZIHOTO BIKY, sIKi HE MaJI 03HaK ac(ikcii Ipyu HapOIKEHHI
Ta BBAKAJIMCh COMAaTHYHO TA HEBPOJIOTYHO 37I0POBUMH Ha
MOMEHT 00CTEKEHHSI.

Barbku giTeit, BKIIFOYEHUX B TPyTIH, T ITMCyBaX iHHOP-
MOBaHy 3TOty JUIsl HaJJaHHsI J103BOJTy Ha y4acTh JIiTeH y J10-
CITIJDKEeHH] Ta 00pOOKY ITepCOHATBHUX TAHNX CBOET TUTHHU.

[Nomaeimii po3BUTOK AITEH OIIHIOBABCS 32 JOTIOMOTOFO
mkamm Ages & Stages Questionnaires® (ASQ) (https:/www.
broomfieldpediatrics.com/ages-stages-questionnaires/). Orti-
HioBaHHSI ASQ-3 TIPOBOAMIOCS 32 TOTIOMOTOO aHKET, SIKi
OLIIHIOBAJI PO3BUTOK SIK HOpMaJIbHUH (Oia 30Ha) abo 3a-
TpHUMKa (cipa/d4opHa 30Ha) 3a I’AThMa JJOMEHaMH (KOMY-
HiKallis, BEJIMKa MOTOPHKA, JIpiOHAa MOTOPHKA, BUPIIICHHS
po0IieM Ta 0COOMCTICHO-COIIiaTbHUI PO3BUTOK) HA OCHOBI
oninku 0arekiB. bareku Bigmosigamm « Taky» / «IHom / «Hi»
(ominka — 10/5/0 6axniB BiznoBinHO). OriHKa TPOBOAMIACS
3a JJOIIOMOTO10 TaOMuIIi BikOBUX Bepciid. [linpaxyHok Garis
TIPOBOAMBCS 10 KOXKHOMY JIOMEHY; CyMapHi Oajii CIiBCTaB-
JISUTACH 13 BIKOBUMH 1Toporamu. OIliHKa B MeXax 01101 30HH
O3HaJaJia HOpMy Ta HeOOXiHICTh MPOIOBKYBATH CIIOCTEpE-
YKEHHSI, Cipa 30Ha (30Ha CIIOCTEPEKEHHsT) O3HaYas1a HeoOXi/1-
HICTB I0aTKOBOTO CIIOCTEPEKEHHS, KOHCYIBTAIIIH, JIETKIX
IHTEpBEHIIi}, a YOpHa 30Ha (30HA SBHOI 3aTPUMKH) — Ha-
TIPaBJICHHS Ha JIcTAbHE OOCTEKEHHS Ta HEOOXIIHITH OLTBII
CEpHO3HUX BTPYUaHb.

SIKiCTB KUTTS JiTEH paHHBOTO BiKY OIIHIOBAJIM 3a J0-
romororo onutyBanbHuKa [TQOL-97 (Infant and Toddler
Quality of Life Questionnaire, 1997), amanitoBaHoro st
BUKOPUCTAHHS y TOIYJIALIT AiTeH BIKOM BiJl 2 MICALIB 10
5 pokiB. OTIMTYBaJIBHUK 3aIIOBHIOBABCS OaTbKaMu/oQimiii-
HUMH OIIKYHaMH Y IPUCYTHOCTI JocigHuka. OnuTyBas-
HUK BKJTIIOYa€ MUTaHHS, 3rpyHoBaHi y 9 cyOmkan (3araib-
HUH CTaH 3710poB’s, (iznuHe QyHKIIOHYBaHHS Ta pyXoBa
AKTUBHICTB, PICT 1 PO3BUTOK, OOJILOBHH CHHAPOM i1 INCKOM-
(opT, eMoIIiifHa PEaKTUBHICTB, 3arajibHa IOBE/IiHKa, COLIi-
aJlbHa B3a€MOisl, 0aTbKIBChKE CIIPUIHSTTS 3110POB’SI JTU-
THHH, BIUIMB 3aXBOPIOBAHHS HAa EMOLIHUN CTaH Ta 4acoBi
pecypcu 6arpkiB). KoskHa BiIIOBiAb Maa (pikcoBaHE YHC-

JIOBE 3HAYEHHS, 10 yHi(iKyBanocs y mkary 0-100 Gamis.
Jlani ananizyBany 3a KOXKHUM JJOMEHOM OKpPEMO.

OTtpumaHi 1aHi Oyau IpeICTaBIICH] y BUTIISAL METiaHH
Ta MDKKBapTHIBHOTO Jliana3oHy (25%-75" mepuenTuii) aust
HENEePEPBHUX 3MIHHHX, KIJTBKICTh Ta BIZICOTOK BiJI 3arajib-
HOT KUTBKOCTI [T KaTeropiaibHUX 3MiHHUX. CTaTHCTHYHA
00poOKa pe3ynbTaTiB NPOBOJUIIACH 3 BUKOPHUCTAHHSIM Me-
TOJIIB OIIHKK €(DeKTy NPH AIBTEpPHATUBHIN GopMi pe3yib-
Tary peakuii (TouHui Kpurepiit Pimepa, JBOCTOPOHHIH),
OIIIHKHM BiJIMIHHOCTEH MiX JBOMAa HE3aJC)KHUMHU BHOIip-
KaMH 3a piBHEM Oy/ib-sIKOi 03HAaKH, BUMIPSHOT KIIBKICHO,
MDX ManuMu BUOipkamu (kputepiit Manna-Yitni). s
BCIiX BHIB aHAJII3y KPUTHYHE 3HAUYCHHS PiBHS 3HATYIIOCTI
(p) npuitmanocs < 0,05.

Pe3ynkTaT Ta 06roBOopeHHs

o ocHoBHOT rpynu yBiliuun 18 niteit (8 aiBuaTok
ta 10 xyomuukiB). Bik oOcTexenux aiteil cranoBus 13,5
(11,0-15,0) micsuiB. I'ecTauiiiHuii Bik IpyU HAPOIIKESHHI
cranoBus 40,0 (39,0-40,0) TuxHIB, Maca npu Hapo-
JokeHHi — 3575 (3140-3920) . Orinka 3a mkanow Anrap
yepe3 | xBuwinHy craHoBuia 2 (2-2) Oanu, Ha 1 ATiil XBU-
auHi — 3 (3-5) 6anu. Omuinka 3a mkanor MODE (orinka
CTYIEHs NocTachiKTUYHOI MoJiopranHol quchyHKIii,
sKa BKJIIOYAJIa XapaKTEePUCTUKY CTaHy HEBPOJIOTIUHOI,
CEpLEBO-CYJUHHOI, AUXaJbHOI, IUIYHKOBO-KUILIKOBOI,
HUPKOBOI CUCTEMH, T€MaTOJIOT14HI OKa3HUKHU, OL[IHKY
HeiipoBi3yauizalii Ta enekrpoeHuedanorpadii) B rpymi
cnoctepekeHHs cranoBmia — 2 (1-3) 6anu (inTepnpera-
1ist cymapHoro 6aiy: 0-2 6aiu — MiHiMasbHa a00 BiZICy THSI
MyJIBTUCHCTEMHA quchyHKIis, 3-6 6aliB — moMipHa Auc-
¢ynkuis). Tpu TUTHHU Mau 03HAKU NOMIPHOI BEHTPH-
KyJOMeraiii Ipyu JUHaAMIYHOMY HeHpocoHorpadiuHOMy
oOcTekeHHI. Pe3ynsraTy OmiHIOBaHH 3a mikaiow ASQ-3
npezcrasiiedi B Tabnuni 1. B 3B’s3Ky 3 TuM, 1o 6anbHa
OLIIHKA MOKa3HUKIB BIPI3HsIACH B PI3HUX BIKOBUX I'PY-
nax, pe3yJibTaTH NPeICTaBIeH] y BUMNISI 30H PU3HKY:
Oisia 30Ha — HOPMaJILHUI PO3BUTOK, Cipa 30Ha — PU3UK
3aTPUMKH PO3BUTKY, YOpHA 30HA — 3aTPUMKA PO3BUTKY.

Ta6bnuus 1

Pe3ynbraTn ouiHOBaHHA 3a wkanot ASQ-3 (giTv, AKMM npoBoAunach fikyBaribHa rinotepmis)

OujiHka po3BUTKY

Cdpepu po3BuTtky

«bina 3oHa» (n/%) | «Cipa 3oHa» (n/%) |«4YopHa 30Ha» (n/%)
KomyHikaTuBHI HaBWYKM 14 /77,8 41222
pyba moTopuka 16 /88,9 2/111
[OpibHa moTopuka 14/77,8 3/16,7 1/5,6
BupiweHHs npobnem (aganTuBHICTL) 11/61,1 71/38,9
OcobucTicHo-couianbHUi pO3BUTOK 12 /66,7 5/33,3 1/5,6

Cepen niTeid, sSIKM TIPOBOAMIIACK JTIKYBaIbHA TIIOTEPMIs,
38,9% maim BiIXWIICHHS Bi/l HOPMAJTbHUX ITOKA3HHKIB 017101
30HH, a 5,6% IEMOHCTpYyBaJIl 3aTPUMKY PO3BHTKY Y chepi
ZpiOHOi MOTOPHKH Ta 0COOMCTICHO-COIIAEHOTO PO3BUTKY
(«aopHa 30Ha»). CI1iji 3a3HAYHTH, 110 CaMe TaKi Pe3yIIbTaTi
(«gopHa 30Ha») IEMOHCTpYBaJIa IUTHHA 3 TIOMIPHOIO BEHTPH-
KyJoMeraitiero. [CHyfoTh JaHi, 1110 HaBiTh IIPH BiZICYTHOCTI SIB-
HUX TPpyOHX ypaKeHb, CYyOKITiHIYHI 3MiHH 017101 PeYOBUHHI YU
BEHTPHUKYILSIPHI 3MiHH MOXKYTh aCOIIFOBATUCS 3 TTiIBUIIICHAM
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PY3UKOM KOTHITHBHHX/TIOBEIIHKOBHIX MPOOJIEM y CTapIIOMy
Billi, OT)KE paHHS iNeHTH]IKAIS TaKUX [iTell BakIMBa IS
IUTAHYBaHHS ITOAANBIINX PeablTiTAllfHIX BTpyJaHsb [9].

Jlo KOHTPONBHOI TPyIH YBIHIUIK 22 TOHOIICHUX JIH-
trHu (12 niBgaTok Ta 10 XJIOMYHKIB), SKi HE MaJId O3HAK
acixcii mpu HapomKEHHi 1 Oyl CBOEYacHO BUTIMCaHI 3 TIO-
noroBoro OyauHKy. Bik oOcTexxeHux aiteit cranosus 14,0
(11,0-15,0) micsmiB. PesynsraTn omiHIOBaHHS 32 IIKAJIOO
ASQ-3 npexacrasneni B Tabmumi 2.
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Tabnuus 2
Pe3ynbraTn ouiHOBaHHA 3a wkanot ASQ-3 (koHTpornbHa rpyna)
OuiHka po3BUTKY
Capepy possuTky «bBina 3oHa» (n/%) «Cipa 30Ha» (n/%) «YopHa 30Ha» (n/%)
KomyHikaTvBHI HaBUYKU 20/90,9 2/9,1 -
Ipyba moTopumka 21/95,5 1/45 -
[OpibHa moTopuka 18/81,8 4/18,2 -
BupiweHHs npobnem (aganTuBHICTb) 18/81,8 4/18,2 -
OcobucTticHo-couianbHU PO3BUTOK 19/86,4 3/13,6 -

JocToBipHi BIAMIHHOCTI Mi’) OCHOBHOIO Ta KOHTp-
OJIBHOIO TPYIIOI0 HE BU3HAYAINCH (ITiAPaxXyHOK KPUTEPis
dimepa, p>0,05), xoua ciijJ 3a3HAYUTH TCHICHIIIIO 10
30UIBIIEHHS] YaCTOTH 3aTPUMKH cep IpiOHOT MOTOPHKH,

BUpILICHHS NpobieM (aAanTuBHICTh) Ta 0COOUCTICHO-
COLIIAJILHOTO PO3BUTKY Yy AITEH MiCIIs JTIKyBaJIbHOT TIIOTEepMIl.

Pesynbrary oliHIOBaHHS JiTEi OCHOBHOT Ta KOHTPOJIb-
Hoi rpymn 3a 1mkanor ITQOL-97 npencrasieHi B Tabmuii 3.

Tabnuusa 3

Pe3ynbTaTy oUiHIOBaHHA AiTel OCHOBHOI Ta KOHTPOJIbHOI rpyn 3a wkanot ITQOL

. . 3Hau4eHHs p HopmarnbHi nokasHuku
Oitv nicna N KoHTponbHa . . AR .
Cy6bwwkanu (n=18) rpyna (n=22) (nippaxyHok kpuTepito | Ans aiten y Biui 2-71 mic.
Py MaHHa-YiTHi) (25%-75" nepueHTuni)*
iaukil 3piBHOCTI Ta pyxoBa | gq g (6 5.72.2) | 84,3 (75,0-88,9) 0,034 94,8-100
aKTUBHICTb
PicT i po3BuToK 68,9 (61,1-75,0) | 92,1 (88,6-93,2) 0,001 87,5-100
Bonk0sui CUHApOM 77,8 (75,0-80,6) | 79,8 (75,0-84,1) 0,827 68,9-100
i anckomaopTt
TemnepameHT Ta HacTpin 69,7 (53,1-80,7) | 83,0 (75,0-86,4) 0,068 69,4-86,1
3aranbHa nosepfiHka 53,6 (39,3-67,9) [ 95,9 (78,2-100) 0,001 52,1-81,3
CouianbHa B3aemogis 58,3 (50,0-71,4) [ 78,8 (58,3-83,3) 0,105 63,3-81,7
BarbKiBCbKe CrIPUMHATTS 75,0 (52,7-85,7) | 88,6 (77,2-97,5) 0,076 61,4-84,1
300pOB’S AUTUHU
Bnnue 3axsoptoBaHHsA Ha
€MOLiiHUI CTaH Ta YacoBi 51,4 (47,2-64,3) | 84,1 (65,9-86,4) 0,007 67,9-96,4
pecypcu 6aTbkiB

lNpumimka. *— U. S. Based norms: the infant toddler quality of life questionnaire (ITQOL-97) © 2017 (healthactchq.com).

HocroBipHi BinmiHHOCTI (p<0,05) Mi’k OCHOBHOIO Ta
KOHTPOJIBHOIO Ipymnoro 3a mkanoo [TQOL-97 Bu3Haua-
JIKCH B AGKLIBKOX cepax. bareku niteit micns I'IE nosimo-
MUJIH, 110 TXHI JIITH MAIOTh TipIIy SIKICTh )KUTTS, TIOB’I3aHy
31 370pOB’sIM, HIXK JITH B IPyIIi 310POBUX JiTei 3a 4 cy0-
mKajgaMu: Gi3uyHi 3410HOCTI Ta pyXoBa aKTHBHICTb, PICT
1 pO3BHUTOK, 3arajbHa IIOBE/IHKA, BIJIMB 3aXBOPIOBAHHS Ha
€MOIIMHMI CTaH Ta YacoBl pecypcH OaThKiB.

Beci cyOmkanu y miteit micns JIT Manu 3HaUCHHS HUOKYI
BiJl MeX HOPMAaTHBHOI'O MiKBapTHJILHOTO iHTEpBAIy
JUTS 3OPOBHUX JIiTeH TOro *k Biky (3a manumu [TQOL-97,
HealthActCHQ, 2017). Haii6inbi Bupa)xxeHe BiIXHICHHS
¢ikcyBanocs y cepax: ¢izuuHi 31i0HOCTI Ta pyxoBa aKx-
TUBHICTB (62,5-72,2 npotu 94,8-100); picT i po3BUTOK
(61,1-75,0 mpotu 87,5-100); 3aranpHa noseinka (39,3-67,9
npotu 52,1-81,3). HaBiTh BepxHi Mexi MKKBapTHIBHOTO
iHTepBaiy y rpymi micist JII' He mocsratoTs cepesHix Hop-
MaTHBHHX 3Ha4Y€Hb, 116 MOXKE BKa3yBaTH Ha CHCTEMHE 3HH-
YKEHHSI TIOKA3HUKIB SIKOCTI )KUTTSL, SIKE BUXOAUTH 32 MEXK1 BH-
T1aIKOBUX KOJIMBaHb. JIiTH KOHTPOJIBHOI IPYIN MaJ T0Ka3-
HUKH, 5IKi OJT3bKi 10 BIKOBOi HOPMH y OUITBIIIOCTI CyOIIKaJI,
110 CBITYUTBH MPO a/IEKBATHY BATIJHICTH TPYIIH.

O6roBopeHHs pe3ynbraTiB
3arasbpHOBIIOMHUM € (paKT, m0 KaTaMHECTUYHE CITO-
crepesxernst miteit 3 I'IE micns JII' He Mmae oOMexxyBaTuch

BUITMCKOIO UM MEPIIUMH MicAsIMH XUTTs. HaitOinb1 pe-
JIEBAaHTHUMHU € PE3yNbTaTH, OTPUMaHI Ha JAPyroMy poiii
JKUTTS, & TAKOXK y MIKUTbHOMY Billi [11, 12]. 3rimHo gocmi-
moxenas Chawla D. (2024), npiopuTeToM OLIHKH PO3BHU-
TKy y miteit 3 I'IE B 11boMy Billi € camMe JOMEHU MOTOPUKHU
Ta PYyXOBHX HAaBUYOK, POCTY Ta PO3BUTKY, MOBJICHHS Ta
yBaru, NOBEIIHKH Ta eMOLIHHUX peakiii, 10 € BaXIIn-
BUM HE TUTBKH JUJIS aHATi3y, aje ¥ i peadimiTaniiHux
notpe6 [4]. Sk Bxe 3a3HavYanoch, nepesaru ASQ mosra-
I0Th Y TOMY, 1[0 [1eif ONMUTYBaJIbHUK BUMarac MEHIIIE Yacy
Ha ripoBezieHHs (10-15 XBunH), € BIIHOCHO HEJJOPOTHM Ta
JIOTIOMAra€e BCTAHOBUTH BIIYYTTsI OATHKIBCHKOT yuyacTi [7].
Y nonynsinii, sky My gocmipkysany (18 niteld y ocHo-
BHI Tpymi, 22 TUTUHM B TPYIi KOHTPOIIIO), HE OYJI0 BUSIB-
JICHO CTATUCTUYHO 3HAYYIIOl PI3HMLI y YAaCTOTI 3arajbHOT
3aTPUMKHU PO3BUTKY 3a ASQ-3; BOMHOYAC Bi[3HAYCHO TCH-
JICHIIII0 710 O1IBIIOT YaCTOTH BiIXWIIEHD Y chepax apiOHOT
MOTOPHKH, aJIallTUBHOCTI Ta 0COOUCTICHO-COIIaTbHOTO
po3Butky B nited micns JII. OtpumMani pe3ynbraTu y3ro-
JUKYIOTBCS 3 ICHYFOUMMH JaHuMH 111010 BruBy JIT. Jliky-
BaJIbHA T1IIOTEPMis 3HAYHO 3MEHIITY€ PUBHK CMEPTI Ta TSDK-
Koi iHBaJiIn3aIii B mepii 18-24 micsili >KUTTS TIOPiBHSIHO
31 CTaHJAPTHOIO TEPAITi€l0, POTE HABITH MICIIsA HEl 3HAUHA
YacTHHA JITeH 3aINIIAEThCS B TPYII HiJBUIIEHOTO PH3HKY
NPUXOBaHUX ab0 BIACTPOUYEHUX Ne(innTiB (KOTHITUBHHX,
MOBEIHKOBHX 200 JpiOHO-MOTOpHUX) [13].

29




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

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

T. XV, Ne4(58), 2025
voL. XV, Ne4(58), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

B onniit i3 ocrannix myomikariit (Morishetty A. et all.,
2025) mpencTaBaeHO AOCTIKCHHS YaCTOTH HEHPOPO3-
BUTKOBUX mopymens y aitedt 3 I'TE micns JII. Cepen 26
pecrionieHTiB ormTyBanbHIKa ASQ-3 17 (65%) Manmu HOp-
MaJIbHUH po3BHUTOK, 9 (35%) neMOHCTpYBalld 3aTPUMKY,
Haifyacrime B 0coOMCTICHO-cOLiaNIbHIN cdepi, KoMyHiKa-
111, BUpIIIEHH]I TPOOJIEM, a TAKOXK JpiOHOT Ta BEMMKOI MO-
Topuku [2]. Le criBmano 3 HAMMHA JAHUMHA — CEpeT TITCH,
siki Mas JIT' B anamuesi, 38,9% nemoHcTpyBaiy 3aTpUMKH
PO3BHUTKY, 1110 TOPKAJIOCh Hacamrepex cdep ocoducTicHo-
COIIaJIFHOTO PO3BHUTKY Ta APiOHOI MOTOPHKH.

OriHKa SIKOCTH JKUTTI, ITOB’SI3aHHOT 31 37J0POB’SIM, IO
JIOTIOBHIOE KJIIHIYHI TOKa3HHUKH, CTajla BAXKJIMBUM 1HCTPY-
MCHTOM BH3HAYECHHSI PE3YJIbTaTIB y KITHIYHNX JIOCIiPKEeH-
HAX 1 ToBeNa HeOOXiAHICTh 3aCTOCYBAaHHS B MEIUYHIN
npakTuni. [Tomepeani ocimKeHHs cBiqUaTh Ipo Te, M0
ITQOL mae npuitHATHY HamidHICTE y BHOIpIi IiTeH, sIKi
oTpeOyIoTh IHTEHCHBHOI Teparii HOBOHAPOIKEHHX, Ta
BHOIPIIi 3I0POBUX OIHONITKIB, HAPOJKEHHUX MPOTATOM
TOTO X TIepiofy vacy [14].

3rifHO 3 pe3yNbTaTaMu HaIloro JOCTI/DKEHHS, 3 O0-
kasaukamMu ITQOL-97 6arbku miteit micisa ['E/JIT mosimo-
MJISUTH TIPO CTaTUCTHYHO JJOCTOBIPHO TipIITy, MOPIiBHSHO 3i
37I0POBUMH JIITHMH, SIKICTB XUTTS Y HU3LII JOMEHiB ((i3udHi
3MIOHOCTI, PIiCT 1 PO3BUTOK, 3arajbHa MOBEMIHKA, CMOIIiii-
HUl/gacoBui BB Ha OarbkiB). YoMy Tect ITQOL BusiBuB
CTaTUCTHYHO 3Ha4yILy pi3HHIO, a ASQ-3 He BusiBuB? Tect
ITQOL-97 ¢ikcye cy0’exTrBHE OaThKiBChKE CIIPHHHATTS
3710pOB’sI Ta BIUIMB XBOPOOH Ha CIM 10, & OTXKE MOXKe OyTH
O1IBII Yy TIIMBUM JI0 MIPUXOBAHMUX ab0 (yHKIIOHATBHUX
poOIieM (BTOMITIOBAHICTB TIPH irpax, 3MiHH MOBEIIHKHA), K1
HE 3aBX/IM TIPU3BOAATS /10 3HIKEHHS OaJIbHIX MOKa3HUKIB
Y CTPYKTYPOBaHHNX MOTOPHO-KOTHITUBHUX TecTax. Pi3HHIIL
y nomenax ITQOL (¢iznuna akTUBHICTB, piCT/PO3BUTOK,
3araJibHa MOBe/IiHKa, 0AThKIBCHKHH BIUIMB) MOYKE CBITUUTH
TIPO Te, IO OATHKY MIOMIYAIOTh PeabHi IOACHHI TPYAHOII],
SIKi TTIOKH 110 He c(hOpMyBaJIi BUp)KECHNX JeiluTIB y Tec-
tax ASQ. Psin nociimkeHs AeMOHCTpyBaH, o ASQ mocTo-
BIpHO BUSIBIISIE TPYyOl Ta MOMIpHI BiIXWJICHHS PO3BUTKY, A€
Mae 0OMEKEHY Yy TIUBICTh JUTsl TOHKMX KOTHITHBHHX a00 BH-
KOHaBUMX nopyuieHs [ 15]. Lle yacTkoBO MOSICHIOE BUSIBIIEHY
Ppi3HUIIIO €3 CTAaTUCTUYHOI 3HAYYIIOCT] Ha MaJiii BUOIpIIi.

Orxe, komOiHOBaHwit mmizxiza (ASQ cymicro 3 ITQOL Ta
TIPOBEICHHSM MOIIMOICHOTO KOIHIYHOTO 0OCTEXEHHS Y ITijI-
03pLITNX BUIaKaX) € OLTHII partioHamsHUM. [IpoBeneHe no-
CITIJDKEHHS MaJIo psizi oOMeXXeHb, a camMe: MaJlnid 00’ €M BU-
6ipkH (BIACYTHICTH CTATHCTHYHO 3HAYYIINX BIIMIHHOCTEH
3a ASQ Moske OyTH HACITiIKOM 0OMEXEHOT OTY)KHOCTI), BIK

NMiTepatypa:

o0cTexeHHs (HeOCTaTHIH IS BUSBIICHHS JEIKNX BHIHX
KOTHITHBHHUX 1 BUKOHABUHMX ITOPYIIEHb, SKi 9aCTO IPOSBIIS-
I0ThCS Mi3Hime B 3-6 pokiB). [IJ1s1 0CTaTOYHMX BUCHOBKIB Ta
TIPAKTUYHUX PEKOMEHAITI HEOOXi HI OLTBIII IIPOCTIEKTHUBHI
KOTOPTH Ta TPUBAJIIIIHHI NEPIiOJ CHOCTEPEKEHHSL.

BucHoBok

Harmi pe3ynmsratu migTBepKYIOTh iCHYIOTY TIPOOIIeMY.
Xoua cucTeMHa HeanmapaTHa TepaneBTHYHa TinoTepMis
3MEHIIY€ YaCTOTY TSIKKHX HEBPOJIOTIYHHUX HACIiIKiB
Yy PaHHBOMY Billi, Y YaCTHHH JiTeH 30epiratoTecs QyHKIIi-
OHAJIBHI TPY/HOLII, sIKi HMOBIPHO Kpallle BUSBIISIOTHCS 3a
JIOTIOMOTOI0 KOMIIEKCHOTO MiJXOMy — IMO€JHAHHS CKPHU-
HIHTOBHX TECTIB 1 OLIHKHU SIKOCTI )KHUTTs. [HTErpalris 6ars-
kiBcbkoro 3BiTy (ITQOL) y cranmaprHy nporpamy cro-
crepexxeHHs € Bunpasaanoro. Tect ITQOL nae BaxauBy
iHpopMariiro npo QyHKUIOHAIbHI 0OMEKEHHS y TTOBCSIK-
JICHHOMY JKUTTi Ta HABAaHTA)KEHHS Ha CiM 10, SIKi HE 3aBKAN
BiZI0OpaXaloThCsl Y KOPOTKUX CKPUHIHTaX.

[Ipubnu3Ho y TpeTnHU HOBOHapomkeHuX micisa ['TE
CHOCTEpIraincs BiIXUICHHS BiJl HOPMaJIbHOI TPaeKTOPil
PO3BUTKY, IO ITiIKPECIIIOE HEOOX1HICTh CTPYKTYpOBa-
HOTO CIIOCTEPEXEHHS Ta PaHHBOTO BTpy4yaHHs. HasBHiCTh
LEHTPaJI30BaHOT0 300pYy AaHKX (BKIIIOUHO 3 MapaMeTpamMu
JIT i pesynsratamu ASQ/ITQOL) 103BONMHUTE Kpale o1i-
HIOBATH JOBrOTpUBaJIi e(heKTH, BU3HAYATH JIOKAIIbHI (hax-
TOPH PU3MKY W ONTHMI3yBaTH CTaHIAPTH OXOJIOJKEHHS
Y peCypCHO-0OMEXEHIX YMOBaX.

KoHdpnikT iHTepeciB

ABTOpU 3a5BISIOTH PO BiACYTHICTH OY/Ib-SIKMX KOH-
(mikTiB iHTEpECiB 1 BIacHUX (piHAHCOBUX iHTEPECiB, AKi
MOXYTb OyTH BUTJIyMadeHi sIK BIUIMB Ha pe3yJbTatu abo
TIYMaueHHsI PyKOIIHCY.

IHdpopmaLuisa npo cpiHaHCyBaHHA

JlocmipkeHHST He Ma€ OKPEMOTro 0JaTKOBOTO (hiHaHCY-
BaHHA. PoOOTa BUKOHAaHA B paMKax iHII[IaTUBHOI HAYKOBO-
JocnigHoi podotu Kadenpu memiaTpii 3 Ta HeoHATONOTI]
JIHIIPOBCHKOTO JCPKABHOTO MEIUIHOTO YHIBEPCUTETY
«ligxoau M0 DiaTHOCTHKH Ta JIKyBaHHS 3aXBOPIOBaHBb
JTUTSYOTO BIKY 3 TO3HIIIH OE3MEKH MalieHTa.
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CONSEQUENCES OF HYPOXIC-ISCHEMIC ENCEPHALOPATHY IN EARLY CHILDHOOD IN CHILDREN
WHO UNDERWENT THERAPEUTIC HYPOTHERMIA IN THE POST-ASPHYXIAL PERIOD

T. Mavropulo, M.Solomenko

Dnipro State Medical University
(Dnipro, Ukraine)

Summary.

Moderate and severe hypoxic—ischemic encephalopathy (HIE), even when managed with therapeutic hypothermia, carries a substantial
risk of neurodevelopmental impairment in early childhood. Long-term multidisciplinary follow-up is therefore essential for infants
treated with hypothermia. Early identification of developmental delay is critical for timely intervention. Formal neurodevelopmental
assessments — such as the Bayley Scales of Infant and Toddler Development — are considered the gold standard; however, they are
resource-intensive, costly, and require in-person evaluation.. As an alternative, screening tools may be employed to identify children
who require further evaluation.

. Screening instruments, such as the Ages and Stages Questionnaire, Third Edition (ASQ-3), offer a pragmatic alternative for initial
risk stratification, demonstrating high specificity and positive predictive value for developmental delay. The Infant and Toddler Quality
of Life Questionnaire (ITQOL-97) is a validated, multidimensional parent-reported instrument for assessing health-related quality of
life in children aged 2 months to 5 years, encompassing physical health, behavioural and emotional functioning, and parental impact.

The aim of the study was to evaluate neurodevelopmental outcomes at 2 years of age — using validated screening tools — in children
with a history of moderate or severe hypoxic—ischemic encephalopathy who received whole-body surface cooling (non-device-mediated
therapeutic hypothermia) in the post-asphyxial period and showed no overt adverse neonatal outcomes.

Materials and methods. The study cohort comprised 18 children who underwent therapeutic hypothermia following perinatal
asphyxia. The control group consisted of 22 age-matched children without evidence of birth asphyxia. Developmental status was
assessed using the ASQ-3, which categorises performance as normal (white zone) or delayed (gray/black zone) across five domains:
communication, gross motor, fine motor, problem solving, and personal-social skills — based on parental report. Health-related quality
of life was evaluated using the ITQOL-97 (Infant and Toddler Quality of Life Questionnaire, 1997), adapted for use in children aged 2
months to 5 years. The questionnaire was completed by parents or legal guardians under researcher supervision. Scores were analysed
per domain and as a composite index (mean of all domain scores).

The study was conducted within the framework of the research project of the Department of Pediatrics 3 and Neonatology, Dnipro
State Medical University: «Approaches to the diagnosis and treatment of childhood diseases from the perspective of patient safety»
(State registration No. 0121U114304). Ethical approval was granted by the Institutional Ethics Committee.

Results. No statistically significant differences were found between groups (Fisher’s exact test, p > 0.05). However, a trend toward
higher rates of delay was observed in the study group for fine motor skills, problem-solving (adaptiveness), and personal-social
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development. Among hypothermia-treated children, 38.9% exhibited deviations from normal white zone indicators; 5.6% fell into the
delayed (black) zone specifically for fine motor and personal-social domains.

Significant intergroup differences (p < 0.05) were identified on the ITQOL-97 in the following domains: physical abilities and motor
function, growth and development, general behaviour, and parental emotional impact and time burden.

The ITQOL-97, being a subjective, parent-reported measure, may detect subtle functional impairments — such as fatigue during play,
feeding difficulties, or behavioural alterations — that are not fully captured by structured developmental screening tools.

Conclusions. These findings support the current understanding that although whole-body therapeutic hypothermia reduces the
incidence of severe neurological sequelae, a subset of children exhibits residual functional challenges, more readily identified through
combined use of developmental screening and quality-of-life assessment. Nearly 39% of children in the study group demonstrated
developmental concerns, underscoring the necessity of structured, long-term neurodevelopmental surveillance and early rehabilitative
support.

Keywords: Hypoxic—ischemic Encephalopathy; Therapeutic Hypothermia; Long-term Outcomes; Development; Screening

Scales; Newborn; Child.
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SEX HORMONE PROFILES IN PREPUBERTAL
AND PUBERTAL CHILDREN WITH SARS-COV-2
INFECTION AND MULTISYSTEM

K. Kozak, H. Pavlyshyn INFLAMMATORY SYNDROME

1. Horbachevsky Ternopil National Medical University
(Ternopil, Ukraine)

Summary.

Sex hormones not only influence the severity of SARS-CoV-2 infection, but can also be direct targets of viral damage.
However, in the pediatric population, hormone level assessment was not included in COVID-19 management protocols, resulting
in insufficient understanding of hormonal profile alterations during SARS-CoV-2 infection and multisystem inflammatory
syndrome in children (MIS-C).

This study aimed to investigate the features of luteinizing hormone (LH), follicle-stimulating hormone (FSH), testosterone,
and estradiol levels in prepubertal and pubertal children infected with SARS-CoV-2.

Materials and methods. A total of 123 children with COVID-19, 32 patients with MIS-C, and 25 healthy SARS-CoV-2-negative
children aged 1-17 years were examined. Hormone levels were determined using the AccuBind ELISA Kit (Monobind Inc., Lake
Forest, CA, USA). The study was conducted in compliance with the ethical principles outlined in the Declaration of Helsinki
and was approved by the Bioethics Committee of I. Horbachevsky Ternopil National Medical University, Ministry of Health
of Ukraine (Protocol No. 71, dated 25 October 2022).Statistical analysis was performed using IBM SPSS Statistics 21.0 and
GraphPad Prism 8.4.3.

Research project: «Optimization of the diagnosis of clinical and pathogenetic characteristics of coronavirus infection
COVID-19 in children with comorbid pathology and treatment features»y, UDC: 616.98:578.834.1-06-071-08-053.2, State
Registration No.: 0123U100064, implementation period: 2023-2025.

Results. In boys with COVID-19, a significant decrease in LH and testosterone levels was observed during puberty, as well
as lower testosterone levels in the prepubertal period compared to healthy peers. In boys with MIS-C, LH, FSH, and testosterone
levels were reduced in both prepubertal and pubertal groups. Despite a statistically significant decrease relative to controls,
testosterone levels remained within reference ranges. In girls with COVID-19, FSH levels were reduced during the prepubertal
period, and both LH and FSH were decreased during puberty. In contrast, MIS-C was associated with a progressive decline
in gonadotropin concentrations. Compared to reference values, a significantly higher frequency of reduced FSH levels was
observed in COVID-19 (13.43%) and MIS-C (25.00%), as well as elevated FSH levels in MIS-C (18.75%), compared with the
control group (p<0.05) in prepubertal age. One-third of adolescents with MIS-C (31.25%) had reduced FSH levels, which was
not seen in the control group (p < 0.05)

Conclusions. The course of COVID-19 and MIS-C in children is associated with dysfunction of the hypothalamic—pituitary—
gonadal axis, which should be considered during clinical follow-up and management of patients after recovery.

Keywords: Luteinizing Hormone; Follicle-Stimulating Hormone, Testosterone; Estradiol; COVID-19; MIS-C; Children.

Introduction

One of the key determinants of the clinical course
of coronavirus disease, in both children and adults, is
the multifaceted pathophysiological impact of SARS-
CoV-2, mediated by the widespread expression of the
angiotensin-converting enzyme 2 (ACE2) receptor.
A considerable number of human tissues and organs
express ACE2, including components of the endocrine
system. This is particularly relevant, as ACE2 receptors
have been identified in multiple endocrine structures —
namely, the testes, ovaries, pituitary gland, hypothalamus,
adrenal glands, thyroid gland, and pancreas [1-3]. These
findings suggest that SARS-CoV-2 may disrupt endocrine
homeostasis, including the secretion of sex hormones,
either through direct cytopathic effects on gonadal or central
endocrine structures (hypothalamus and pituitary gland) or
indirectly via systemic inflammatory responses [4, 5].

Studies in adult populations have demonstrated that,
despite comparable incidence rates of COVID-19 between
sexes, males are nearly three times more likely to require
admission to intensive care units (odds ratio = 2.85) and
exhibit an elevated risk of mortality (1.39-2.4-fold) relative
to females [1, 6, 7]. In contrast, among prepubertal children,
no significant sex-based differences in susceptibility to

infection or mortality have been reported [1, 8]. In adult
males with severe COVID-19, reduced testosterone
concentrations have been observed compared with those
exhibiting mild disease; however, the directionality of
this association remains uncertain — namely, whether low
testosterone represents a consequence of severe illness
or a predisposing factor [1, 9, 10]. Conversely, estrogen
has been shown to exert protective immunomodulatory
effects, and low concentrations have been associated with
unfavourable outcomes [1, 11].

It has been established that SARS-CoV-2 may affect
structures of the hypothalamic—pituitary—gonadal axis,
potentially resulting in alterations in luteinising hormone
(LH) and follicle-stimulating hormone (FSH) secretion.
Nevertheless, reported findings remain inconsistent:
some investigations describe elevated concentrations of
these gonadotropins, whereas others report diminished
levels [12, 13].

Sex-based differences in the progression of COVID-19
have also been attributed to the modulatory actions of
sex hormones, which may influence both susceptibility
to infection and the severity of acute respiratory distress
syndrome [14, 15]. This is attributable to the role of sex
hormones in regulating immune responses. For instance,
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estrogen activates estrogen receptors, thereby enhancing
type I interferon production and promoting antiviral
defence mechanisms [16, 17]. In contrast, testosterone
exerts immunosuppressive effects, attenuating dendritic cell
activity — the principal source of type I interferons [16, 17].

Although these patterns have been extensively
characterised in adults, they remain largely unexplored
in paediatric populations. The COVID-19 pandemic
has drawn attention to potential endocrine sequelae in
childhood; notably, an increased incidence of central
precocious puberty, predominantly in females, has been
documented [18-20]. This observation suggests a possible
impact of SARS-CoV-2 infection on the hypothalamic—
pituitary—gonadal axis and, consequently, on circulating
sex hormone concentrations.

Therefore, it is essential not only to consider the
potential influence of sex hormones on the clinical course
of COVID-19 and multisystem inflammatory syndrome
in children (MIS-C), but also to acknowledge that these
hormones may themselves be targets of viral pathogenic
effects. However, in paediatric populations, assessment of
sex hormone concentrations is not routinely incorporated
into standard clinical management protocols, resulting in
a paucity of evidence on this subject.

This study aimed to investigate the features of
luteinizing hormone (LH), follicle-stimulating hormone
(FSH), testosterone, and estradiol levels in prepubertal and
pubertal children infected with SARS-CoV-2.

Materials and Methods

A total of 123 children with laboratory-confirmed
coronavirus disease 2019 (COVID-19) and 32 patients
diagnosed with multisystem inflammatory syndrome in
children (MIS-C), all hospitalised in facilities in Ternopil,
were enrolled in the study. An additional 25 SARS-
CoV-2-negative children served as the control group. The
diagnosis of MIS-C was established in accordance with
the criteria issued by the World Health Organization [21].

The study population comprised children aged 1-17
years. Clinical evaluation included pubertal staging
according to the Tanner scale. Of the total cohort, 95
children were prepubertal (Tanner stage 1) and 85 were
pubertal. No significant differences in sex distribution were
observed between the prepubertal and pubertal subgroups
(p > 0.05). Among prepubertal participants, 55 were male
(57.89%) and 40 were female (42.11%); among pubertal
participants, 53 were male (62.35%) and 32 were female
(37.65%).

Serum concentrations of sex hormones were quantified
using AccuBind ELISA Kits (Monobind Inc., Lake
Forest, CA 92630, USA): Estradiol (E;) Test System
(Product Code: 4925-300), Testosterone Test System
(Product Code: 3725-300), Luteinising Hormone (LH) Test
System (Product Code: 625-300), and Follicle-Stimulating
Hormone (FSH) Test System (Product Code: 425-300).
Venous blood samples were obtained on the first day of
hospitalisation, prior to the initiation of any therapeutic
interventions. Results were interpreted using age-, sex-,
and Tanner stage—specific reference intervals [22, 23].
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Written informed consent was obtained from all parents
or legal guardians. The study was conducted in compliance
with the ethical principles outlined in the Declaration of
Helsinki and was approved by the Bioethics Committee
of I. Horbachevsky Ternopil National Medical University,
Ministry of Health of Ukraine (Protocol No. 71, dated 25
October 2022).

Statistical analyses were performed using IBM SPSS
Statistics, version 21.0, and GraphPad Prism, version
8.4.3. Owing to the non-normal distribution of quantitative
variables, data are expressed as median and interquartile
range (Median [LQ; UQ]). Intergroup comparisons of
quantitative variables across the three cohorts were
conducted using the Kruskal-Wallis test. Categorical
variables are presented as absolute frequencies (n) and
percentages (%); 3 x 2 contingency tables were analysed
using Pearson’s chi-squared (y?) test. A p-value of less than
0.05 was considered statistically significant.

Research project: «Optimization of the diagnosis of
clinical and pathogenetic characteristics of coronavirus
infection (COVID-19) in children with comorbid pathology
and treatment features», UDC: 616.98:578.834.1-06-
071-08-053.2, State Registration No.: 0123U100064,
implementation period: 2023-2025.

Results and Discussion

Analysis of sex hormone concentrations in prepubertal
and pubertal children revealed alterations in gonadotrophin
secretion — specifically, luteinising hormone (LH) and
follicle-stimulating hormone (FSH) — during acute SARS-
CoV-2 infection and multisystem inflammatory syndrome
in children (MIS-C), relative to healthy, age- and sex-
matched SARS-CoV-2-negative controls.

In prepubertal males, a significant reduction in LH
concentrations was observed in the MIS-C group compared
with the control group. A comparable reduction was noted
in pubertal males, with lower LH levels in both the MIS-C
and acute COVID-19 groups (p < 0.05) (Figure 1). In
prepubertal females, no significant intergroup differences
in LH levels were detected; however, during late puberty,
LH concentrations were significantly diminished in both
COVID-19 and MIS-C patients relative to uninfected peers
(p <0.05) (Figure 2).

FSH levels were significantly reduced in pubertal males
with MIS-C (Tanner stages 3-4) (p < 0.05). Although no
statistically significant differences were found between
the control group and patients with acute COVID-19,
FSH concentrations in the latter remained significantly
higher than those in the MIS-C group (p < 0.05) (Figure
1). In females, FSH levels differed from those of controls
in both the prepubertal and pubertal periods. Prepubertal
girls infected with SARS-CoV-2 exhibited a significant
decrease in FSH concentrations (p < 0.05) (Figure 2). In
the COVID-19 group, FSH levels declined at Tanner stage
2, with further reductions observed in both the COVID-19
and MIS-C groups during late puberty compared with
controls (p < 0.05) (Figure 2). In MIS-C, FSH suppression
was more pronounced, with values significantly lower than
those in both the control group and the COVID-19 group
(p <0.05) (Figure 2).
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Tanner Stage 1 0.04 Tanner Stage 1 0.40 0.68 1.76 6
Tanner Stage 291 0.54 4 Tanner Stage 2 1.96 117 2.94
— = 4
Tanner Stage 3 2.09 Tanner Stage 3 2.88 0.46 2.88
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COVID-19 MIS-C Control - COVID-19 MIS-C Control

Figure 1. Serum concentrations of luteinising hormone (LH), follicle-stimulating hormone (FSH),
estradiol, and testosterone in males with coronavirus disease 2019 (COVID-19), multisystem inflammatory
syndrome in children (MIS-C), and controls, stratified by Tanner stage of pubertal development.

(«— statistically significant difference between groups, p < 0.05).

LH, miU/ml FSH, miU/ml
Tanner Stage 1 0.14 0.19 0.62 A Tanner Stage 1 0.76 0.91 6.06 I
e 10
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15
Tanner Stage 3{ 7.53 1.45 Tanner Stage 3] 5.74 8.92
10 5
Tanner Stage 44 14.87 11.52 Tanner Stage 4 5.76 6.77
5
p—
<
Tanner Stage 5 4.65 0.01 Tanner Stage 6  3.56 0.08
—
COVID-19 MIS-C Control COVID-13 MIS-C Control
Estradiol, pg/ml Testosteron, pg/ml
400
Tanner Stage 1 8.76 9.82 5.51 Tanner Stage 1{ 31.69 37.80 67.93
100
Tanner Stage 21 11.97 9.42 7.31 Tanner Stage 2 70.20 61.46 104.11 300
Tanner Stage 3{ 26.05 11.24 Tanner Stage 31 201.00 32693
200
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Tanner Stage 41 38.44 30.30 62.31 Tanner Stage 44 266.44 | 250.80
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Tanner Stage 5{ 7892 | 59.25 Tanner Stage 5{ 234.16 | 313.61
COVID-19 MIS-C Control - COVID-18 MIS-C Control

Figure 2. Serum concentrations of luteinising hormone (LH), follicle-stimulating hormone (FSH), estradiol,
and testosterone in females with coronavirus disease 2019 (COVID-19), multisystem inflammatory
syndrome in children (MIS-C), and controls, stratified by Tanner stage of pubertal development.

(— statistically significant difference between groups, p < 0.05)

Estradiol concentrations did not differ significantly 0.05) (Figures 1 and 2). Similarly, testosterone levels
among children with COVID-19, those with MIS-C, and in females showed no significant intergroup variation
healthy controls, irrespective of sex or pubertal stage (p > (p > 0.05) (Figure 2). In contrast, males demonstrated
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a substantial reduction in total testosterone concentrations
in both the prepubertal and pubertal periods, most notably
at Tanner stage 4 (p < 0.05) (Figure 1).

Comparative analysis indicated that estradiol and
testosterone levels generally remained within age-specific
reference intervals, whereas gonadotrophin concentrations
(LH and FSH) exhibited notable deviations. Specifically,

prepubertal children with COVID-19 displayed elevated LH
levels not observed in healthy peers; however, the intergroup
difference did not reach statistical significance (y* = 4.18;
p = 0.124) (Table 1). In prepubertal children with MIS-C,
the proportion of individuals with elevated FSH levels was
increased (18.75%), whereas in those with COVID-19,
reductions in FSH were more prevalent (13.43%) (Table 1).

Table 1

Analysis of luteinising hormone (LH) and follicle-stimulating hormone (FSH) concentrations in prepubertal
children with COVID-19, multisystem inflammatory syndrome in children (MIS-C), and controls
(SARS-CoV-2-negative children) (%)

Parameter Hormone Level COVID-19 MIS-C Control X2, p
Age-appropriate 94.03 81.25 100.00
o X?=4.18;
Luteinizing hormone (LH) Decreased — — — =0.124
Increased 5.97 6.25 0.00 P~
Age- iat 85.07 56.25 100.00
Follicle-stimulating hormone ge-appropriae X?=14,70;
Decreased 13.43 25.00 0.00 _ .
(FSH) p=0,005
Increased 1.49 18.75 0.00

Note 1. x?— Pearson’s chi-square test and corresponding p-value.

Note 2. * — statistically significant difference (p < 0.05).

During puberty, patients with both COVID-19 and MIS-C
exhibited both diminished and elevated LH values, although
no statistically significant differences were detected relative

to the control group (Table 2). One-third of adolescents with
MIS-C (31.25%) exhibited reduced FSH levels — a finding
absent in the control group (p < 0.05) (Table 2).

Table 2

Analysis of luteinising hormone (LH) and follicle-stimulating hormone (FSH) concentrations in pubertal children
with COVID-19, multisystem inflammatory syndrome in children (MIS-C), and controls
(SARS-CoV-2-negative children) (%)

Parameter Hormone Level COVID-19 MIS-C Control X2, p
Age-appropriate 89.09 81.25 100.00 224 16:
Luteinizing hormone (LH) Decreased 3.64 12.50 0.00 )é=_0 288
Increased 7.27 6.25 0.00 '
Age- iat 90.91 62.50 100.00
Follicle-stimulating hormone ge-appropriate X?=11,41;
Decreased 7.27 31.25 0.00 _ .
(FSH) p=0,022
Increased 1.82 6.25 0.00

Note 1. x?— Pearson’s chi-square test and corresponding p-value.

Note 2. * — statistically significant difference (p < 0.05).

The findings of the present study are consistent with
those reported in previous meta-analyses. For instance,
a meta-analysis of eight cohort studies revealed that
testosterone concentrations in adult males with COVID-19
were significantly lower than those in uninfected controls.
Concurrently, LH and FSH levels exhibited a tendency
toward elevation, although this trend did not attain statistical
significance [24]. A further meta-analysis encompassing 18
studies (n = 1575) corroborated a reduction in testosterone
levels in patients with severe COVID-19 relative to
those with mild disease and to healthy controls [14]. The
lowest testosterone concentrations were documented in
individuals with fatal outcomes of COVID-19 [14, 25].

These observations suggest that the decline in
testosterone levels in paediatric patients may not be
attributable solely to the direct cytopathic effects of SARS-
CoV-2 on Leydig cells — which express both transmembrane
serine protease 2 (TMPRSS2) and angiotensin-converting
enzyme 2 (ACE2) receptors — but may also reflect the
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systemic physiological response to critical illness. The
inflammatory cascade, cytokine release, pyrexia, and
metabolic perturbations may collectively contribute to
reduced testosterone synthesis [14, 24, 26]. Furthermore,
dysfunction of the hypothalamic—pituitary—gonadal (HPG)
axis and impaired androgen receptor responsiveness
under conditions of stress and inflammation may also
be implicated [26]. It is noteworthy that SARS-CoV-2
possesses the capacity to directly infect gonadal tissue,
targeting Leydig and Sertoli cells via TMPRSS2- and
ACE2-mediated entry, potentially resulting in functional
gonadal impairment [14].

Meta-analytical evidence has indicated a trend toward
diminished estradiol concentrations in individuals with
COVID-19, a phenomenon more pronounced in females.
This supports the hypothesis that estrogens may exert
a protective effect [26]. Estrogens have been shown to
downregulate ACE2 expression in bronchial epithelial
cells and airway smooth muscle, and to interfere with
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the interaction between glycosylated ACE2 and the
SARS-CoV-2 spike protein, thereby impeding viral cellular
entry [27].

A meta-analysis of 12 studies (n = 3257) did not identify
statistically significant alterations in FSH levels between
infected and non-infected individuals. However, a meta-
analysis of 13 studies (n = 3288) reported a trend toward
elevated LH concentrations, particularly in individuals
under 50 years of age. The authors highlighted the potential
influence of stress and inflammatory mediators on HPG
axis dysregulation [26].

In the present study, alterations in gonadotrophin and
testosterone concentrations were observed, indicating
a potential risk of disruption to the physiological trajectory
of pubertal development in children infected with SARS-
CoV-2. Specifically, sporadic elevations in LH and FSH
in prepubertal children may reflect premature activation
of the HPG axis, possibly predisposing to central
precocious puberty. Conversely, reductions in LH, FSH,
and testosterone observed in COVID-19 — particularly
in MIS-C — may signify a risk of hypogonadotropic
hypogonadism and consequent delay in pubertal
progression. Although no overt clinical signs of pubertal
disorders were detected in the studied cohort, the identified
hormonal deviations suggest a transient impairment of
hypothalamic—pituitary—gonadal axis function secondary
to SARS-CoV-2 infection.

Conclusions

Coronavirus disease 2019 (COVID-19) has been
demonstrated to exert a significant influence on sex hormone
concentrations in males during puberty, characterised by
reduced levels of LH and testosterone. A comparable effect
was observed during the prepubertal period, with boys
exhibiting lower testosterone concentrations relative to
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The alterations in sex hormone profiles observed
during acute SARS-CoV-2 infection and multisystem
inflammatory syndrome in children underscore the
necessity for further investigation into the functional
status of the hypothalamic—pituitary—gonadal axis during
systemic inflammatory illness, particularly in severe cases.
Inclusion of a larger, more diverse cohort — encompassing
both sexes and the full spectrum of pubertal stages —
would facilitate a more comprehensive characterisation of
infection-related endocrine disturbances and support the
development of evidence-based strategies for monitoring
and managing hormonal imbalances in affected children.
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NPO®LII CTATEBUX TOPMOHIB V JITEN IPENYBEPTATHOI'O TA IYBEPTATHOI'O BIKY
TP THOEKIIT SARS-COV-2 TA MYJIBbTUCACTEMHOMY 3ATAJIbHOMY CUHJIPOMI

K. B. Kozax, I'. A. Ilagauwun

TepHoniiibcbkuii HanioHaALHUI MenuHuil yHiBepcuTeT im. 1. 51. FopdadeBcbkoro
MinicTepcTBa 0XOPOHU 310pOB’S YKpaiHu
(M. TepHominb, Ykpaina)

Pe3srome.

CrareBi FOpMOHH He JIMIIE BIUIMBAIOTh Ha TSDKKICTH nepediry indekuii SARS-CoV-2, ane it cami MoXyTb OyTH MIIICHHIO ISl BipycC-
HOTO ypakeHHs1. BoHo4ac y TUTs4ii MOy sl IX BU3HAYEHHS HE BXOIHJIO 10 MpoToKoiiB MeHepkMeHTy COVID-19, o 3ymMoBuMIIo He-
JOCTaTHIO BUBYEHICTB 3MiH ropMoHansHoro npodinto npu SARS-CoV-2 Ta MysapTHCHCTEMHOMY 3anansHoMy cuaapomi y aireit (MIS-C).

MeTa gocaaiKeHHsI: BUBYUTH OCOOIUBOCTI piBHIB JtoTeiHi3ytodoro ropmony (JII), pomikynocrumysmtotouoro ropmony (®CI),
TECTOCTEPOHY Ta ecTpamiony y AiTei mpemybepraTHoro Ta mybepraTHoro Biky, iHdikoBanux Bipycom SARS-CoV-2.

Marepiaau i meronu pocaipxennsi. Oocrexeno 123 autunu i3 COVID-19, 32 nauientu i3 MIS-C Ta 25 310poBux aiteid, e
indixoBanux Bipycom SARS-CoV-2, Bikom 1-17 pokis. PiBHi ropmoHniB Bi3Ha4yaau 3a gornomororo tect-cucreM AccuBind ELISA Kit
(Monobind Inc., Lake Forest, CA 92630, USA). lociipKkeHHs cXBalleHO KoMiciero 3 GioeTnku TepHOMiIbCHKOro HaliOHaIbHOTO Me-
qu4HOro yHiBepcutety iM. 1. 5. TopbaueBcroro Minictepctsa oxoponu 310poB’ st Ykpainu (IIpotokon Ne 71 Bix 25 sxoBtHst 2022 poky).
CraTucTUYHHI aHali3 MpoBeAeHO 3 BuKopucTanusM nporpam IBM SPSS Statistics 21.0 ra GraphPad Prism 8.4.3.

HaykoBo-nocnigna podora «OnTuMiszaiist AiarHOCTUKH KITIHIKO-ITATOTCHETHYHUX XapaKTePUCTUK KOPOHaBipycHOT iHdeKuil
COVID-19 y naiteit 3 koMOp0OiAHOO MaToIOTiEI0 Ta 0cOOIMBOCTI JiKyBanHmy, YIK: 616.98:578.834.1-06-071-08-053.26 Ne nepx.
peectparnii 01230100064, tepminu BukoHanHs — 2023-2025 poku.
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PesynbsTaTtn nocaimxkenns. Y xiomunkis i3 COVID-19 Bin3zHadeHo nocTOBipHE 3HWKEHHS piBHIB JII' Ta TecTocTepony y myobep-
TaTHOMY BiIli, @ TAKOX TECTOCTEPOHY y MpeIrryoepTaTHOMY ITepiofi MOPiBHAHO 31 3nopoBumu ogHoiTkamu. s MIS-C y xmomauxkis
xapaktepHe 3HmkeHHs piBHIB JII, ®CT i TecrocTepoHy sk y npermybepraTHOMY, Tak i mybGeprarHoMy Bimi. [lompu cratuctudHo 3Ha-
YyIe 3HIKEHHS PiBHS TECTOCTEPOHY BITHOCHO KOHTPOIIO HOTO IMOKA3HUKH 3aJIMIIATIHCS Y MeXaxX pe(epeHTHUX HOPM. Y HiBYATOK
i3 COVID-19 cnocrepiranocs 3amkenss @CI" y npemrybeprarHomy Bini Ta JII' 1 @CI' y mybepratHomy nepioni, Toxi sk mpu MIS-C
BiJI3HAUCHO NPOTPECHBHE 3HIKEHHSI KOHIICHTpaIliil roHaforpomniHis. [TopiBHAIBHNIT aHATI3 BITHOCHO pedepeHTHUX 3HaYeHb MPoJe-
MOHCTpPYBaB JOCTOBIpHO BHUIIy dacToTy 3HmkeHoro piBHsI @CI" mpu COVID-19 (13,43%) i MIS-C (25,00%), a TakoX IiABUIIEHOTO
piBast OCI" mpu MIS-C (18,75%) nopiBHsIHO 3 KOHTpOIEM y npemnyoepratHoMy Biti (p<0,05). Tperuna mimgmitkis 3 MIS-C (31,25%)
xapakTepusyBayacs 3HmkeHnM piBHeM DCT, mo He Oy1o BIacTHBUM I KOHTPOIBHOI rpymH (p<0,05)

Bucnosku. I1epe6ir COVID-19 Ta MIS-C y miteit acomitoeThes i3 TUCYHKIIEO rioTanaMo-TinodizapHO-roHaaHoI oci, 0 BapTo
BPAXOBYBATH IPH KITIHITHOMY CIIOCTEPEKEHHI Ta HOJAIBIIOMY MEHEDKMEHTI NaIlieHTIB MiciIs ITepeHeceHnX (OpM 3aXBOPIOBAHHSI.

Ku1rouoBi cjioBa: soreinisyrouuii ropMon; honikyI0cTUMYITIOI0UMI TOPMOH; TeCTOCTEPOH; ectpaion; COVID-19; MIS-C; nitu.

Contact information:

Kateryna Kozak — Candidate of Medical Science, Associate
Professor, Associate Professor at the Department of Pediatrics
No 2, |. Horbachevsky Ternopil National Medical University
(Ternopil, Ukraine)

e-mail: kozakk@tdmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-5328-4647

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57211213734

Researcher ID: http://www.researcherid.com/rid/JMB-4823-2023

Halyna Pavlyshyn — Doctor of Medical Science Professor, Head
of the Department of Pediatrics No 2, |. Horbachevsky Ternopil
National Medical University (Ternopil, Ukraine)

e-mail: kozakk@tdmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-4106-2235

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57211213734

Researcher ID: http://www.researcherid.com/rid/JMB-4823-2023

KoHTakTHa iHcbopmauin:

Kosak KatepuHa BanepiiBHa — kaHangat MeguyHux Hayk,
OOLEHT, AOLEHT 3aknajy BULLOT OCBiTM kadeapu negiatpii Ne 2
TepHONiINbCbLKOro HauioOHaNbHOrO MEAUYHOro yHiBepCcUTeTy
iM. |. A. Flop6ayeBcbkoro MO3 Ykpainu (M. TepHoninb, YkpaiHa)
e-mail: kozakk@tdmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-5328-4647

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57211213734

Researcher ID: http://www.researcherid.com/rid/JMB-4823-2023

MaBnuwunH MNanuHa AHApiiBHaA — JOKTOP MeOWYHUX Hayk,
npodecop, 3aBiayBay kadeapu negiatpii Ne 2 TepHoninbcbkoro
HaLjoHanbHOro Mean4Horo yHiBepcuTety im. |. A. FlopbayeBcbKoro
MO3 Ykpainu (M. TepHonine, YkpaiHa)

e-mail — pavlishin@tdmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-4106-2235

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57192925001

Researcher ID: http://www.researcherid.com/rid/H-2220-2018

Received for editorial office on 08/09/2025
Signed for printing on 27/11/2025

39



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

T. XV, Ne4(58), 2025
VvoL. XV, Ne4(58), 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)

UDC: 616.24-053.2:616.17-008.331.1
DOI: 10.24061/2413-4260. X V.4.58.2025.6

ALTERATIONS OF BLOOD PRESSURE
IN SCHOOL-AGE CHILDREN WITH ACUTE

PNEUMONIA
Yu. M. Nechytailo, O. H. Buriak

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Acute inflammatory diseases of the respiratory tract remain a leading cause of morbidity, hospitalization, and mortality
among children worldwide. Among these, acute community-acquired pneumonia (CAP) is particularly significant, accounting
for approximately 16% of global deaths in children under five years of age. Pediatric presentations of pneumonia differ markedly
from those observed in adults; however, the presence of cardiovascular comorbidities can complicate the clinical course across
all age groups. It is well established that respiratory pathologies may predispose patients to cardiovascular complications, which
are associated with a substantially increased risk of adverse outcomes.

Objective. The present study aimed to evaluate changes in blood pressure (BP) in children with CAP during the acute phase
and early recovery.

Materials and methods of the study. Thirty children aged 8-12 years (mean age 11.0 = 0.2 years) diagnosed with CAP
were enrolled in the study. A comparison group consisted of 30 age- and sex-matched healthy children. In the CAP group, BP
measurements were taken twice: on the day of hospital admission and during the early recovery phase. Heart rate and oxygen
saturation were also assessed.

The study was conducted in accordance with the principles of the World Medical Association’s Declaration of Helsinki
«Ethical Principles for Medical Research Involving Human Subjects». Informed consent to participate was obtained from all
those included in the study (parents of children or their guardians), which emphasizes the absence of invasive interventions.
The study protocol was discussed and approved at a meeting of the Biomedical Ethics Committee of Bukovinian State Medical
University.

Descriptive statistics analysis was done using program Statistica (v.6, Statsoft). Quantitative data were presented as mean and
standard error of mean (M £ SE), in comparisons p-values were two-tailed and p<0,05 was considered statistically significant.
For assessment and explanation data Al program «Copiloty (Microsoft) was used.

The work was carried out as part of the planned scientific research of the Department of Pediatrics, Neonatology, and
Perinatal Medicine of Bukovinian State Medical University: « Chronobiological and adaptation aspects and features of autonomic
regulation in pathological conditions in children of different age groupsy» (registration number 0122U002245, duration
2022-2026).

Results of the study. According to the general condition all cases of CAP classified as mild or moderate, and no severe or
complicated forms were identified. During the acute phase, signs of a systemic inflammatory response were present, including
fever, tachycardia, and tachypnea, as well as manifestations of mild hypoxemia, which persisted into the early recovery period.
BP indices (systolic, diastolic, and pulse pressure) were lower in both periods compared with healthy children, likely due to
vasodilation and alterations in autonomic regulation associated with inflammation. At disease onset, a reduction in stroke volume
and cardiac output was observed, followed by an increase during treatment along with a gradual decrease in heart rate. These
findings are consistent with previous studies and indicate that the hemodynamic and oxygenation changes in children with acute
pneumonia are functional and reversible in nature.

Conclusions. In CAP cases physiological burden on both cardiovascular and respiratory systems could be present. Recovery
leads to partial normalization, but some parameters — like SaO, and cardiac output, may take longer time to fully return to
baseline. CAP as systemic illness affects multiple organ systems and recovery is gradual rather than immediate. In managing
children with CAP must be avoided routine aggressive fluid loading with signs of cardiac compromise.

Keywords: Acute Community-Acquired Pneumonia; Children; Blood Pressure; Heart Rate;, Cardiac Output.

Introduction

Acute respiratory diseases in children remain a leading
global cause of high morbidity. Between them community-
acquired pneumonia (CAP) is a common infection
frequently affecting children and provoked significant level
of hospitalization and mortality [1-3]. The estimated annual
incidence of pneumonia in Europe is 11 to 16 cases/1000
in those 7 to 14 years of age. Clinical presentations and
agents of pneumonia in children and infants are different
compared with adults [4].

Acute pneumonia in school-age children is accompanied
by significant changes in systemic hemodynamics,
including alterations of arterial blood pressure (BP) that
reflect the combined effects of inflammation, hypoxia, and
age-related cardiovascular physiology [3, 5]. School-age
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children possess more mature autonomic and myocardial
regulation than infants, yet they remain highly sensitive to
disturbances in oxygen delivery and systemic inflammation.
These developmental characteristics shape the specific
pattern of BP responses observed in CAP [4, 6].

During the acute phase of CAP, the inflammatory
process initiates a cascade of metabolic, autonomic
and endothelial disturbances that collectively influence
systemic BP regulation [7, 8]. Pro-inflammatory cytokines
impair endothelial function, alter nitric oxide — dependent
vascular tone, and increase capillary permeability. In
parallel, fever, tachypnea, and elevated metabolic demands
accelerate oxygen consumption [5, 8]. These changes may
contribute to transient reductions in systemic vascular
resistance and fluctuations of arterial pressure [9].
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It is well known that patients with cardiovascular
comorbidities had a significantly higher risk of the
severe outcomes, aligning with findings showing they
are more susceptible to poor outcomes in respiratory
infections [3, 10]. BP, heart rate (HR) and cardiac output,
are the principal hemodynamic processes parameters,
which could be affected in pneumonia cases. On the
other hand, cardiovascular disorders worsen the course
of acute respiratory diseases, especially pneumonia [11,
12]. Episodes of diseases often cause increased heart rates
leading to an elevated cardiac workload in right heart
chambers, right ventricle myocardial diastolic dysfunction
and even potentially HR in severe cases [4, 7, 13].

In the pathogenesis of CAP several factors contribute
to hemodynamic alterations, including the degree of
arterial narrowing and vasoconstriction, fluctuations in
blood volume, and increases in HR and BP [5, 6]. Patients
recovering from pneumonia who exhibit cardiovascular
changes may experience delayed return to their pre-
infection health status [7]. Numerous clinical studies
have demonstrated an elevated risk of cardiovascular
events following acute respiratory infections, including
CAP [8, 9]. Additional factors related to autonomic
dysregulation, such as increased sympathetic tone, promote
vasoconstriction via a-adrenergic receptors, further
reducing blood flow [9, 10, 11].

During CAP, a combination of vasomotor, hormonal,
and metabolic disturbances may lead to mitochondrial
dysfunction, which in turn exacerbates systemic
dysfunction syndromes. The inflammatory response
not only impairs endothelial function but also disrupts
autonomic control of microcirculation, compounding the
hemodynamic instability [11]. Sympathetic overactivity,
characterized by heightened a-adrenergic receptor
stimulation, contributes to peripheral vasoconstriction
and diminished perfusion [9].

In general, systemic arterial BP in CAP often
decreases or remains unstable, particularly in severe
cases. This instability is primarily driven by hypoxia,
systemic intoxication, and compromised cardiac function.
Tachycardia — commonly present during fever and
respiratory distress — initially helps maintain cardiac
output, but persistent elevation in heart rate reduces
diastolic filling time, leading to diminished stroke
volume [12, 13]. Inflammatory mediators may additionally
depress myocardial contractility. Elevated pulmonary
pressures secondary to hypoxic vasoconstriction can
impose right ventricular strain, limiting left ventricular
filling through ventricular interdependence. Consequently,
systemic cardiac output is reduced, further contributing to
a decline in arterial blood pressure [14-16].

Mechanisms by which pneumonia affects systemic
blood pressure include hypoxia and intoxication [17].
Inflammation of pulmonary tissue reduces blood
oxygenation and insufficient oxygen saturation leads to
decreased vascular tone and reduced peripheral resistance,
contributing to a drop in arterial pressure [18-19]. From
the other side reduced cardiac output could be present —
elevated pressure in the pulmonary circulation causes
right ventricular overload and limits left ventricular

filling [20]. Fever and increased respiratory water loss
further aggravate this reduction in effective circulating
volume [21]. As a result, the volume of blood entering
the systemic circulation decreases, leading to lowering
of arterial BP. The pro-inflammatory state induced by
infectious agents contributes to endothelial dysfunction,
which can significantly affect BP and microcirculatory
regulation — both of which are critical for maintaining
adequate tissue perfusion [22, 23]. Although children
typically exhibit stronger compensatory mechanisms
than infants or toddlers, CAP can still lead to measurable
decreases or fluctuations in BP, especially in the presence
of significant respiratory compromise or systemic
intoxication [15, 24]. Understanding the mechanisms
behind BP alterations in this age group is essential for
early recognition of hemodynamic instability and timely
therapeutic intervention [25, 26].

The aim of the study was to present study aimed to
assess BP changes in children with CAP during acute and
early recovery phases of the disease.

Materials and methods

In this study 30 children with CAP in age 8-12 years
(11,0 £ 0,2 years) were enrolled. The comparison group —
30 age- and sex-matched healthy children. Children
from both groups did not have a significant difference
in anthropometric measurements — height and weight.
The criteria for inclusion in the main group presents of
confirmed CAP diagnosis. The exclusion criteria for both
groups were any kidney, heart, nervous system or other
chronic diseases. In main group BP measurements were
done twice — on the day of admission and during early
recovery on the 5-7th day. BP and HR were measured by
oscillometric device (Omron HEM-7121, Omron, Japan)
with an appropriately sized cuff. Systolic (SBP), diastolic
(DBP) and pulse BP (PBP) were fixed. Systolic and
minute blood volume were also calculated, as the most
important indicators of the contractile function of the heart
and cardiac output. Determination of systolic and minute
volumes was calculated by an indirect method using Star’s
formula [27]. The HR and oxygen saturation (SaO,) were
also assessed by pulse oximetry device (CMS50D Contec
Medical System, PRC).

The study was conducted in accordance with the
principles of the World Medical Association’s Declaration
of Helsinki «Ethical Principles for Medical Research
Involving Human Subjects». Informed consent to
participate was obtained from all those included in the
study (parents of children or their guardians), which
emphasizes the absence of invasive interventions. The
study protocol was discussed and approved at a meeting
of the Biomedical Ethics Committee of Bukovinian State
Medical University.

Descriptive statistics analysis was done using program
Statistica (v.6, Statsoft). Quantitative data were presented as
mean and standard error of mean (M + SE), in comparisons
p-values were two-tailed and p<0,05 was considered
statistically significant. For assessment and explanation
data Al program «Copilot» (Microsoft) was used.
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The work was carried out as part of the planned scientific
research of the Department of Pediatrics, Neonatology,
and Perinatal Medicine of Bukovinian State Medical
University: «Chronobiological and adaptation aspects and
features of autonomic regulation in pathological conditions
in children of different age groups» (registration number
01220002245, duration 2022-2026).

Research results and discussion

According to our data, all cases of CAP classified
as mild or moderate, and no severe or complicated
forms were identified in the study cohort. The clinical
picture during the acute phase was characterized by
a systemic inflammatory response, with the majority
of children presenting with elevated body temperature,
tachycardia, and a significantly increased respiratory rate
(Table 1). These findings correspond well with established
clinical guidelines, which describe fever, tachycardia,

and tachypnea as early diagnostic markers of moderate
pediatric pneumonia [3].

In addition, in beginning of disease some proportion of
the patients with moderate CAP demonstrated outward signs
of respiratory effort, including nasal flaring, mild intercostal
retractions, and occasional use of accessory respiratory
muscles, indicating compensatory mechanisms to maintain
adequate ventilation. SaO, measurements confirmed the
presence of mild hypoxemia in the acute period. Although
oxygen saturation improved progressively with treatment,
it did not fully normalize during early recovery, a trend also
noted in previous observational studies [3, 28]. This delayed
normalization of oxygenation may reflect ongoing reparative
processes in the lung parenchyma and residual ventilation —
perfusion mismatch, which tends to resolve more slowly
than clinical symptoms. The persistence of slightly reduced
Sa0, emphasizes the importance of monitoring oxygenation
even after the child’s general condition has visibly improved.

Table 1
Blood pressure and related disease parameters in children with CAP
Parameter CAP group
(M+m) Admission (Day 1-2) Early Recovery (Day 4-7) Healthy group
1 | Systolic BP, mmHg 104.5+9.2 98.7 + 8.5* 111.246.5
2 | Diastolic BP, mmHg 68.3+7.1 64.1 + 6.5" 72.5+4.8
3 | Pulse Pressure, mmHg 36.2+4.3 34.6 +4.0* 38.7+3.8
4 | Heart Rate, bpm 126.8 £ 13.7* 1024 £ 11.2* 86.419.8
5 |[Stroke Volume, ml 59.9+ 6.6* 71.6+ 8.4 68.5+ 5.8
6 | Cardiac Output, | 5.05+ 1.5 7.31£ 0.8 5.91+£ 0.6
7 |Temperature, °C 38.7 + 0.6” 36.8 + 0.3" 36.4+0.3
8 |Sa0, (%) 93.2 £ 3.9 96.3+1.7* 98.6+0.2

* — Statistical difference with healthy group and ** — admission with recovery, (p<0.05)

BP was altered during illness: SBP was 104.5+£9.2 mmHg
at admission and decreased to 98.7 + 8.5 mmHg in early
recovery; the healthy group mean SBP was 111.2 +6.5mmHg.
The same dynamic was with DBP but PBP — they were lower
than in healthy group but without significant difference
between them. Stroke volume had peculiar dynamic with
lower level at admission (59.9 + 6.6 ml) and increased in early
recovery (71.6 + 8.4 ml) even more than in healthy control
(68.5 = 5.8 ml). Cardiac output had nearly same dynamic.

The mean SBP in both periods in patient was lower
possibly due to vasodilation, altered autonomic regulation,
or fluid shifts associated with systemic inflammation [4, 21].
These hemodynamic changes were accompanied by a mild
narrowing of pulse pressure, which may reflect a transient
reduction in stroke volume or increased peripheral vascular
resistance. Treatment of pneumonia in patients was
successful and produces stepwise improvements in vital
signs as inflammation resolves, oxygenation improves, and
the child becomes hemodynamically stable. As treatment
progressed, BP values demonstrated a gradual upward
trend toward age-appropriate norms, supporting the
hypothesis that these changes are reversible and primarily
functional rather than structural.

Tachycardia is common in infection and fever
improves with recovery but remains elevated. SBP lower
during illness and early recovery, likely due to systemic
inflammation or reduced vascular tone. DBP had similar
trend as systolic BP, indicating overall hypotension
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during CAP. Narrowed pulse pressure may reflect reduced
stroke volume or increased peripheral resistance. Stroke
volume initially reduced, likely due to impaired cardiac
function or dehydration; improves with treatment. Cardiac
output increased during recovery due to compensatory
mechanisms including rise stroke volume and decrease
of HR.

Our findings of hemodynamic and oxygenation
are consistent with prior pediatric CAP literature. As
reported elsewhere, fever and systemic infection were
associated with tachycardia that declined with clinical
recovery. Elmeazawy R. et al. (2025) show that heart rate
sometimes remained above baseline despite symptomatic
improvement [11]. Investigators from Japan Akita
University — Watanabe K. et al (2020) show the same
reaction as in our research, when stroke volume was
reduced on admission and improved with treatment, while
cardiac output rose during recovery as stroke volume
increased and heart rate decreased [21]. Hypoxemia were
common on presentation and improved but was not fully
normalized in early recovery [28]. These observations
align with previously published cohorts and physiologic
studies [15].

Conclusions. Our data clearly illustrates the
physiological burden of CAP on both cardiovascular
and respiratory systems. Recovery leads to partial
normalization, but some parameters — like SaO, and
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cardiac output, may take longer time to fully return to
baseline. It’s show how systemic illness like CAP affects
multiple organ systems and how recovery is gradual rather
than immediate. In managing children with CAP must be
avoided routine aggressive fluid loading with signs of
cardiac compromise.

Prospects for further research. It may be rational
to study blood pressure changes in other respiratory
pathologies, such as acute bronchitis and bronchiolitis.
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3MIHU APTEPIAJIBHOT'O TUCKY V¥ JITEA HWIKIJILHOTO BIKY 3 TOCTPOIO MHEBMOHIEIO
FO. M. Heuumaiino, O. I Bypax

BykoBHHCHKMIi Aep:kaBHMIT MeIUYHUIT YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesiome.

TocTpi 3amanbHi 3aXBOPIOBaHHS ANXAIBHUX HUISXIB 3QJIMIIAIOTECS OCHOBHOIO MPUYHHOIO 3aXBOPIOBAHOCTI, TOCHiTaNi3amii Ta
CMEpTHOCTI J1iTell y BcboMy cBiTi. Cepenl HUX € 3HauyyIolo roctpa no3aiikapHsHa nHeBMoHis (I'TIIT), Ha sky npunagae npuOIN3HO
16% cBiTOBUX cMepTeii cepel aiTei BikoM 110 11’siTh pokiB. [leiaTpudHi NposiBU MHEBMOHIT HOMITHO BiZIpi3HSAIOTHCS Bifl THX, IO CIIO-
CTepIraloThes y JJOPOCIIHX, OMHAK HAsBHICTh CEPLIEBO-CYIHHHHX CYITyTHIX 3aXBOPIOBAHb MOXKE YCKJIQAHUTH KIIIHIYHUH mepedir y Bcix
BIKOBUX Tpymnax. JJOCTOBIpHO BCTAHOBJIEHO, L0 PECIipaTOpHA MATOJIOTis BUKJIMKAE CEPLEBO-CYIMHHI 3MiHH, 5K OB’ s13aHi 31 3HAYHO
TiIBUIEHUM PU3UKOM HECIIPUSTIMBHUX HACHTIAKIB.

Merta nocimkennsi. OLiHUTH 3MiHH apTepiajJbHOTO TUCKY Y AiTeH 3 TOCTPOIO MO3aTiKapHIHOIO ITHEBMOHIEIO MiJT 9ac rocTpoi dasu
Ta PaHHBOTO OJY’>KaHHSI.

Marepiaau Ta metonn. Y nociimkeHHs Oyno BkiarodeHo 30 miteit Bikom 8-12 pokis (cepemaniii Bik 11,0+0,2 poky) 3 aiarHo3om
I'TIII. I'pymy mopiBHsHHS ckianu 30 310poBUX AiTel OHAKOBOTO BiKy Ta cTaTi. Y Ipymi XBopux BuMiptoBaHHs AT MpoBOIWIH JBiYi:
y JIeHb TocHiTani3anii Ta Ha paHHBOMY €Talll BiTHOBJIEHHsI. TakoX OLiHIOBAJIK YACTOTY CEPLIEBUX CKOPOUYEHD i HACHUCHHS KPOBI KUCHEM.
JlocnipkeHHs MPOBOAMIIOCS 3 ypaxXyBaHHAM NpuHIUIB [enbciHchkol neknapaitii BeecBiTHROT MeanyHOT acomianii « ETHyHi npHHITUTHA
MEIUYHUX JOCII/PKCHD 32 YYACTHO JIIOMHHHU B SIKOCTI 00’ €KTa TOCIIKEHHs». Y BCiX 0Ci0 BKIFOUCHUX B AOCHIIKCHHS OYJI0O OTPHUMaHO
indopmMoBaHy 3roxy Ha y4acTs (6aTbKiB miTel abo iX OmiKyHiB), sika aKLIEHTyBaJla yBary Ha BiJICYTHOCTI iHBa3iifHUX yTpy4aHs. [IpoTokon
JOCITi/KEHHsI 0OrOBOPEHO Ta 3aTBEp/XKEHO Ha 3aciflaHHi KoMicii 3 610eTHKH ByKoBHHCBHKOTO J1ep>kaBHOTO MEIUYHOTO YHIBEPCHUTETY,
PIIICHHSM SIKOi BOHO 0YJI0 CXBaleHO. AHaJIi3 OMTUCOBOI CTATHCTUKH IIPOBOMIIM 32 TOTTIOMOTOF0 Tiporpamu Statistica (v.6, Statsoft). Kinb-
KiCHI JJaHi II0ZIaHO SIK Cepe/lHe 3HaUYeHHsI Ta CTaHJapTHa noxuoka cepennboro (M + SE); nmpu mopiBHSIHHI BUKOPHCTOBYBAITH JIBOCTOPOHHI
p-3Ha4eHHs, i p<0,05 BBaXkanocs CTATUCTUYHO 3HAYYIIMM. J[JIs1 OIHKY Ta MOSICHEHHS AaHUX BUKOPUCTOBYBAJIacs MporpaMa MTyqYHOro
intenekty «Copiloty (Microsoft). Pobora BikoHaHA B paMKaX IIAHOBOI HAYKOBO-IOCHTiHOT poOOTH Kadenpu neaiarpii, HEOHATOIOT i1
Ta NepHHATAIFHOT MEANIIMHE ByKOBHHCBKOTO JIEp>KaBHOTO MEAMYHOTO YHIBEPCUTETY: « XpOHOOIONOTIUHI i aganTariiHi acliekTy Ta
0COOJIMBOCTI BEreTaTHBHOI PEryJisiLil IPH MaToJOTiYHUX CTaHaX y AiTel pi3HuX BikoBHX rpym» (Ne nepxaBHoi peectpanii 01220002245,
TepMiH BukoHaHHs 2022-2026 pp.).

Pe3ysabraTi nocsixkeHHst. BiqmosinHo 10 3araisHOT0 CTaHy BCi BUIAIKU THEBMOHIT Oysu KiiacudikoBaHi sK Jerki a00 cepenHboi
TSDKKOCTI; TSDKKHX 200 yCKIaJHeHHX (OopM He BHSBIEHO. Y TocTpiil (asi crocTepiranucs 03HakM CHCTEMHOI 3araibHOl BiANOBII, 30-
KpeMa IiJ[BUIIEHHS TeMIIepaTypy Tijla, TaXiKap/is Ta TaxXilHOE, a TAKOX MPOSIBH JIETKOT TiMoKceMil, siki 30epirajiucs i B paHHii nepion
onyxanHs. [TokazHuku AT (CHCTOIIYHOTO, A1aCTONIIYHOTO Ta MYJILCOBOT0) B 00MBA MEPioAr OyIH HIDKIMMH, HiX Y 3/I0POBHX JiTeH, 1110,
HMOBIpHO, IOB’s13aHO 3 Ba30AMJIATALIIEIO TA 3MIHAMH BEreTaTUBHOI PeryIsiii Ha T1i 3ananenHs. Ha mouarky 3aXBOproBaHHS BigMidanocs
3HWDKEHHSI YIAPHOTO 00’ €MY Ta CEpIIEBOTrO BUKHUTY, SIKE 3r0OI0M 3MiHIOBAJIOCS 3pOCTaHHM [IMX MOKA3HUKIB y MPOIIEC] TiKyBaHHS Pa3oM
i3 OCTYNOBUM 3HM)KEHHSIM YaCTOTH CEPLEBUX CKOpoueHb. OTpUMaHi pe3ysbTaTH y3TO[DKYIOThCS 3 JaHUMHU MOMEPEIHIX J0CIiIKEHb
i cBiT4YaTh PO (GyHKI[IOHATBHUI Ta 3BOPOTHHUIT XapaKTep reMOANHAMIUHHX | OKCUTEHAI[IHHUX 3MiH Y IiTeH i3 TOCTPOIO ITHEBMOHIEIO.

BucnoBkn. Y Bunazxax I'TIIT 3pocTae ¢i3ionoriune HaBaHTa)XEHHS SIK Ha CEPILIEBO-CYIMHHY, TaK 1 Ha TUXaJbHYy CUCTeMH. BinHOB-
JIEHHs! IPU3BOIMTE JI0 YaCTKOBOI HOpPMaTi3allii, ajie Jisl AeSKUX napaMeTpis, Takux sk SaO, i cepueBuil BUKUI, MOXE 3HaTOOMTHCS
OiplIe yacy, 1100 MOBHICTIO MOBepHYTHCS 10 BuxigHoro piBHs. ['TIIT sik cucTeMHe 3aXBOPIOBAHHS Bpakae JAEKiIbKa CHCTEM OPraHiB,
1 Ofly>KaHHS € MOCTYIIOBHUM, a He MUTTEBUM. [Ipu nikyBanHi xiteit 3 I'TIIT ciin yHUKaTH arpecHBHOTO HaBaHTaXKEHHS PiJJMHOIO Y 0Ci0
3 03HAKaMU MMOPYIICHHS CEPIEBOI TisTBHOCTI.

KurrouoBi ciioBa: rocTpa mo3ajikapHsiHa MTHEBMOHIs; IiTh; apTepiansauil Tuck; YCC; cepiieBuil BUKU/IL.
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Summary.

The SARS-CoV-2 (COVID-19) pandemic continues to pose a substantial global challenge, impacting economic, demographic,
cultural, scientific, and medical domains. A review of the contemporary medical literature on SARS-CoV-2 infection, sourced from
the Web of Science and PubMed databases, suggests that current scientific efforts should focus on a comprehensive evaluation of
the pandemic s scope and consequences. Moreover, ongoing research into the effects of the COVID-19 pandemic on children is
required to optimise preventive strategies, identify high-risk populations, and ensure the provision of appropriate care. A further
significant aspect of the pandemics impact relates to its influence on the overall structure of population morbidity— referred
to as nosomorphosis — including disorders of the nervous system. Characterisation of the nosomorphosis in neuropathology
is essential to enable public health and medical systems to respond effectively to the challenges presented by the COVID-19
pandemic. Such characterisation should include institutional-level changes, such as modification and adaptation of healthcare
infrastructure, resource reallocation, introduction of innovative technologies, and revision of medical education and training
programmes, as well as individual-level developments, including enhancement of professional competencies, engagement in
educational outreach, and promotion of vaccination.

Aim. To assess the impact of the SARS-CoV-2 (COVID-19) pandemic on the pattern of paediatric neuropathology through
analysis hospital morbidity in children with acute nervous system lesions during the pre-pandemic period compared with the
pandemic period.

Materials and methods. A retrospective analysis was performed on medical records of paediatric patients hospitalised with
acute lesions of the central and peripheral nervous system between 1 January 2017 and 1 January 2024 at the Communal Non-
Commercial Enterprise «Regional Medical Centre for Family Health» of the Dnipropetrovsk Regional Council. A total of 32
children who met the predefined inclusion criteria were included: 17 patients were allocated to the pre-pandemic group and 15
patients to the pandemic group. Comparative statistical analyses were conducted on demographic variables (age, sex), duration
of hospitalisation, and the distribution of neuropathological diagnoses before and during the pandemic. The study protocol
was approved by the Local Ethics Committee of the institutions involved. The research was conducted in accordance with the
principles of the Declaration of Helsinki. Informed consent was obtained from all participants or their legal representatives
prior to inclusion in the study. Descriptive and analytical statistical methods were employed for data analysis. The normality
of distribution was assessed using the Shapiro—Wilk test. Normally distributed data were expressed as mean (M) with the 95%
confidence interval (95% CI). Non-normally distributed data were presented as median (Me) with the interquartile range
(25%—75%). Comparisons between two independent samples were performed using the Student t-test or the Mann—Whitney U
test, depending data distribution. Relative values were compared using Pearson's chi-squared (y?) test with Yates’ continuity
correction. Statistical analyses were performed using Microsoft Excel and TIBCO Statistica™ 14.0.0 (trial version). Differences
were considered statistically significant at p < 0.05, and trends were defined as 0.05 <p < 0.5. The work was carried out as part
of a research project: «Determination of epigenetic factors affecting the formation of acquired immunity in acute and chronic
infectious diseases in children and adultsy,; Research Topic Code: IN.01.22; State Registration No. 0122U001998, Execution
period: 2022-2026.

Results. During the pre-pandemic period, bacterial meningitis was the predominant form of neuroinfection (41.2%,),
contributing to the overall predominance of bacterial aetiology (52.9%). Among viral encephalitides in this group, herpetic
encephalitis (B00.4) was the most frequently diagnosed, accounting for 17.6% of cases. In the post-pandemic period,
a redistribution in the pattern of neuropathological lesions was observed: viral forms accounted for 40.0% of cases and
unspecified forms for 46.7%, whereas bacterial forms declined markedly to 13.3%. In both groups, the majority of cases occurred
in children younger than two years of age (59% in Group I and 40% in Group II).

Conclusions. A comparative clinical analysis of neuroinfections in the pre-pandemic and post-pandemic periods demonstrated
that post-viral encephalitis became the predominant form of paediatric neuroinfection morbidity during the post-pandemic
period, whereas the incidence of bacterial meningoencephalitis decreased significantly compared with the pre-pandemic period.
Analysis of the aetiological profile revealed a between-group difference at the trend level, suggesting a potential post-pandemic
shift in the aetiology of paediatric neuroinfections that warrants further investigation. Furthermore, the impact of the SARS-
CoV-2 pandemic on infants and preschool-aged children — who experienced severe disease with neurological complications and
potential subsequent development of post-COVID syndrome (PCS)—requires continued study.

Keywords: Child; COVID-19 Pandemic,; Nosomorphosis, Structure of Neuropathology.
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Introduction

The SARS-CoV-2 (COVID-19) pandemic continues
to pose a major global challenge, impacting economic,
demographic, cultural, scientific, and medical aspects of
society. Analysis of current medical literature on SARS-
CoV-2 infection, sourced from databases such as Web
of Science and PubMed, confirms the ongoing need for
research to delineate the full scope and consequences of
this pandemic [2-4,12,13,15,24]. Continued investigation
into the effects of the COVID-19 pandemic on children
is required to identify high-risk populations, ensure
the provision of optimal care, and optimise preventive
strategies.

The primary burden of the pandemic stems from the
direct pathological effects of SARS-CoV-2 on the human

body, leading to the development of the «post-COVID-19
condition» or «post-COVID syndrome» (PCS). PCS is
defined as a constellation of signs and symptoms that emerge
during or after acute SARS-CoV-2 infection, persist for more
than 12 weeks, and cannot be attributed to an alternative
diagnosis [8,17]. A German study involving 525 participants
reported that PCS was associated with increased rates of
depression, post-traumatic stress, and fatigue, as well as
diminished physical and mental health-related quality of
life. An average of 69.1% of patients were classified as
having PCS between 9 and 26 months after SARS-CoV-2
infection [5,12]. This syndrome has been incorporated into
the International Classification of Diseases, 10th Revision
(ICD-10) under code (U09.9) and is retained in the new
ICD-11 under code (RA02) (Figure 1) [5, 21].

It all starts with a code...

@ ICD-10

COVID-19, Virus
identified

COVID-19, Virus
not identified

Multisystem
inflammatory
syndrome
associated

ICD codes for
COVID-19

@ ICcD-11

Need for immunization
against COVID-19

QC01.9
+vaccine code

Adverse reaction to
a COVID-19 vaccine

Adverse reaction/PL00
+ vaccine code

Post COVID-19
condition

U09 + specific condition

with COVID-19

e

icd.who.int

Personal history
of COVID-19

RA02 + specific condition

Figure 1. Post-COVID syndrome according to ICD-10 and ICD-11 classifications according to WHO
recommendations. https://www.who.int/standards/classifications/classification-of-diseases/
emergency-use-icd-codes-for-covid-19-disease-outbreak

Post-COVID syndrome (PCS) may follow any clinical
manifestation of SARS-CoV-2 infection. However, it
is observed predominantly in adults and may occur in
adolescents, whereas it is less frequently reported in
younger children and pre-adolescents. This disparity may
be attributable to fundamental age-related differences in
the functional characteristics of the immune and endocrine
systems [9,13].

A second dimension of the pandemic’s burden involves
the influence of SARS-CoV-2 infection on the structure
of population pathology — referred to as nosomorphosis —
including disorders of the nervous system (NS) [4,9,17].
Characterisation of the nosomorphosis of neuropathology
(NN) is essential to enable public health and medical
systems to mount an effective response to the challenges
posed by the COVID-19 pandemic. Such a response must
encompass transformations at the institutional level —
including adaptation of healthcare facility infrastructure,

reallocation of investment priorities, implementation of
innovations, and revision of medical education curricula —
as well as at the individual level, such as enhancement
of professional competencies, public health education
initiatives, and advocacy for vaccination [21].

The objective of this study was to assess the impact
of the SARS-CoV-2 (COVID-19) pandemic on the
nosomorphosis of paediatric neuropathology by analyzing
hospital admissions for acute central and peripheral
nervous system lesions during the pre-pandemic and
pandemic periods.

Materials and methods. A retrospective analysis
was performed of medical records of children hospitalised
with acute central and peripheral nervous system lesions
between 1 January 2017 and 1 January 2024 at the
Communal Non-Commercial Enterprise «Regional
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Medical Centre for Family Health» of the Dnipropetrovsk
Regional Council in Dnipro (CNE «KRMCFH» DRC).
Two groups were established: Group I (pre-pandemic)
included children with acute nervous system pathology
hospitalized from 1 January 2017 to 31 December 2020
(n = 17); Group II (pandemic) comprised children with
acute nervous system pathology hospitalized from 1
January 2021 to 1 January 2024 (n = 15). This time interval
was selected because the first officially documented
cases of SARS-CoV-2 infection among children in the
Dnipropetrovsk region occurred in November 2020,
despite the first national case in Ukraine having been
officially registered in March 2020 [Resolution of the
Cabinet of Ministers of Ukraine No. 215 of 16 March 2020
on the Introduction of Quarantine].

Patient evaluation included assessment of clinical
complaints, medical and disease history, epidemiological
data, general physical examination, and laboratory and
instrumental diagnostic procedures. Case classification was
performed according to ICD-10 codes within the categories
G00-G99 (Diseases of the nervous system) and A80—-A89
(Viral infections of the central nervous system). Inclusion
criteria were immunocompetent children aged 28 days
to 17 years, 11 months, and 29 days with acute, newly
diagnosed nervous system pathology, in the absence of
neurotrauma (including injuries sustained during military
aggression, domestic incidents, or road traffic accidents)
or congenital nervous system malformations.

Statistical analysis was conducted using descriptive
and analytical statistical methods. Normality of data
distribution was assessed using the Shapiro—Wilk test.
Normally distributed variables were expressed as mean
(M) with 95% confidence interval (95% CI); non-normally
distributed variables were reported as median (Me) with
interquartile range (25%—-75%). Comparisons between
two independent groups were performed using the Student
t-test for normally distributed data or the Mann—Whitney
U test for non-normally distributed data. Relative values
were compared using Pearson’s chi-squared (y?) test with
Yates’ continuity correction.

Statistical processing was conducted using Microsoft
Excel and the trial version of TIBCO Statistica™ 14.0.0.
Differences were considered statistically significant at
p <0.05, and trends were defined at 0.05 <p <0.5.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study protocol
was approved by the Local Ethics Committee. Informed
consent was obtained from the parents or legal guardians
and, where appropriate, from the children themselves.

Results

A total of 32 children who met the inclusion criteria
were included in the study: 17 in the pre-pandemic Group I
and 15 in the pandemic Group II. The characteristics of the
participants with respect to age, sex, and clinical outcome
are presented in Table 1 and Figure 2.

Table 1
Comparative characteristics of children in the study groups

Indicator Group | (n=17) Group Il (n=15) p-value
Minimum age (months) 4 months 2 months -
Maximum Age (years, months) 16 years 9 months 17 years -
Mean age, M and 95% ClI (years, 4 years 6 months (54.5 months, mc?n¥::rzg‘;¢a né??;fgsé%?” 0.202
months) 95% CI (23.3-85.7) months) ’ months)
Sex ratio, m/f abs. / % 98((5427'?122)/ ?0(3;2632/)0; 0.265
Complete recovery, abs. / % 14/82.4% 14/93.3%
Partial Recovery, abs. / % 3/17.6% 1/6.7% 0:349
Complications, abs. / % 10/58.8% 9/60.0% 0.770
Mortality rate, abs. / % 0 0 -

Notes: p — differences between groups using Pearson’s x? (including Yates’ correction) for qualitative variables, and

Student’s t-test for quantitative variables.

As shown in Table 1, a trend toward an increase in the
median age of children was observed between the groups,
rising from 4 years and 6 months in Group I to 6 years
and 11 months in Group II by median values). Complete
recovery was defined as a favourable clinical outcome
followed by discharge for outpatient follow-up, whereas
partial recovery was defined as transfer to another medical
facility for continued care.

During the pre-pandemic period the sex distribution
among children with acute neuroinfections was
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approximately balanced (52.9% boys and 47.1% girls). In
contrast, during the post-pandemic period, an increased
proportion of girls was observed (66.7% girls versus
33.3% boys; p = 0.265). Although this difference did
not reach statistical significance, the trend was most
pronounced in the subgroup of children older than 6
years, where a statistical trend was noted (p = 0.064),
potentially reflecting age-dependent alterations in
immune reactivity in the aftermath of the SARS-CoV-2
pandemic.
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Figure 2. Distribution of the examined children by age and sex (absolute number of patients
in the respective group by sex)

Analysis of hospital morbidity data revealed an impact
of the SARS-CoV-2 (COVID-19) pandemic on the

nosomorphosis — i.e., the structural distribution — of nervous
system pathology among children in the study groups (Table 2).

Table 2

Comparison of the structure (nosomorphosis) of paediatric neuropathology in the study groups (n=32)

ICD-10 Code Pathology Group | (n=17), % | Group Il (n=15), % p-value
A86 Unspecified viral encephalitis 0 20.0 0.184
B00.4 Herpetic encephalitis 17.6 0 0.184
B01.1 Varicella with encephalitis 0 6.7 0.541
G00.1 Pneumococcal meningitis 5.9 0 0.541
G00.2 Streptococcal meningitis 5.9 0 0.541
G00.9 Unspecified bacterial meningitis 294 13.3 0.641
G03.9 Meningitis, unspecified 0 26.6 0.044
G04.8 Other encephal'it.is, myelitis and 1.8 6.7 0965

encephalomyelitis
G04.9 Encephalitis, m_y_elitis and 3 0 6.7 0541
encephalomyelitis, unspecified
Meningoencephalitis and
G05.0 meningomyelitis in bacterial diseases 11.8 0 0.541
classified elsewhere
G61.0 Inflammatory polyneuropathy 5.9 6.7 1.00
G96.9 CNS disorder, unspecified 0 13.3 0.329
Other’ Other meningococcal infections:
A39.8 meningococgal encephalitis .7 0 0.541

Notes:' Meningococcal encephalitis, myelitis or encephalomyelitis (A39.8).
2 G61.0 Guillain-Barré syndrome; acute (post) infectious polyneuritis; Miller Fisher syndrome.
p — differences between groups using Pearson’s x? (including Yates’ correction)

Table 2 demonstrates a general trend toward an
increased incidence of NS lesions, encephalitis, and
meningitis of undetermined etiology during the pandemic
period. Specifically, the proportion of cases coded as
unspecified meningitis (G03.9) increased significantly
from 0% in the pre-pandemic period to 26.6% during the
pandemic (p = 0.0437), indicating a statistically significant
shift in the nosomorphosis of paediatric neuropathology.

Notable observations included an increased incidence
of encephalitis caused by varicella-zoster virus (BO1.1)
and unspecified viral encephalitis (A86), concomitant
with the absence of herpetic encephalitis (B00.4) and NS
lesions attributed to other causes or localisations during

the pandemic period. Although only a statistical trend
was observed for unspecified viral encephalitis (A86) and
herpetic encephalitis (B00.4) (p = 0.18), their opposing
temporal dynamics may suggest an etiological shift in
viral central nervous system (CNS) lesions during the
pandemic. Furthermore, no increase in inflammatory
polyneuropathies, such as Guillain—Barré syndrome, was
observed.

The median duration of hospital stay during the pre-
pandemic period (Figure 3) was 16.0 days (interquartile
range: 10.75-24.75), whereas in the post-pandemic period,
this duration was significantly shorter (p = 0.011), at
8.0 days (interquartile range: 6.25-11.0).
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Figure 3. Mean length of hospital stay for children across the evaluated groups (median and
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Figure 4 illustrates the nosological structure of Group I
(pre-COVID).

In the pre-pandemic group, the most frequently
recorded diagnoses were unspecified bacterial meningitis
(G03.9)—present in 29.4% of cases — and acute herpetic

IHwi
11.8%

viral encephalitis (B00.4)—recorded in 17.6% of cases.
Overall, cases of bacterial meningitis (G00.1, G00.2,
G03.9) accounted for 41.2% of all diagnoses, reflecting
the predominance of bacterial NS pathology in the pre-
pandemic period.

G04.8
11.8%

Figure 4. Nosological structure of Group | (pre-COVID) according to ICD-10.

Meningoencephalitis and meningomyelitis in
bacterial diseases classified elsewhere (G05.0) and other
encephalitis, myelitis, and encephalomyelitis (G04.8) each
represented 11.8% of cases.

Among confirmed bacterial meningitis cases,
Streptococcus pneumoniae (G00.1) and Streptococcus
species (G00.2) were equally represented, each accounting
for 5.9% of the total.
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Inflammatory polyneuropathies constituted 5.9% of all
diagnoses in Group 1.

Among viral aetiologies, herpetic encephalitis (B00.4)
was predominant; cases associated with varicella-zoster
virus (BO1.1) or unspecified viral encephalitis (A86) were
not observed.

Figure 5 presents the distribution of patients in Group II
(pandemic) by ICD-10 diagnosis.
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Figure 5. Nosological structure of Group Il (pandemic) according to ICD-10.

The proportion of patients diagnosed with unspecified
viral encephalitis was slightly higher in Group II (20.0%)
than in Group I, where acute viral encephalitis accounted
for 17.6% of cases, and unspecified encephalitides were
not recorded. These differences, however, did not reach
statistical significance (p = 0.180).

In Group II, an increase was observed in the frequency
of unspecified bacterial meningitis (G03.9) and unspecified
CNS disorders (G96.9), each representing 13.3% of cases.
Overall, Group II was characterized by a dynamic shift
in the aetiological structure of neuroinfections toward
unspecified viral and mixed forms (p = 0.073) (Table 3).

Table 3

Structure of Nervous System Lesion Types by Aetiology in Children in the Study Groups, abs. (%)

Type of Lesion and Aetiology Group | (n=17) F([:r?;r;aS)Z p-value
Encephalitis, total 7 (41.2%) 6 (40.0%) 0.956
including:

Bacterial 2 (11.8%) 0 (0%) 0.178
Viral 4 (23.5%) 5 (33.3%) 0.566
Unspecified / Other 1(5.9%) 1(6.7%) 0.934
Meningitis, total 8 (47.1%) 6 (40.0%) 0.700
including:

Bacterial 7 (41.2%) 2 (13.3%) 0.057
Viral 0 (0%) 1(6.7%) 0.983
Unspecified / Other 1(5.9%) 3 (20.0%) 0.327
Other CNS Lesions 2 (11.7%) 3 (20.0%) 0.550

Note. p — differences between groups using Pearson’s x? (including Yates’ correction)

Discussion

An accumulating body of evidence indicates that
SARS-CoV-2 may impair both the central nervous
system (CNS) and the peripheral nervous system (PNS),
resulting in a heterogeneous spectrum of neurological
manifestations [19]. Clinical features reported in children
include, but are not limited to, encephalopathy, peripheral
nervous system involvement, behavioral alterations, and
hallucinations [20].

Although the precise pathogenesis of neurological
manifestations in COVID-19 remains incompletely
understood, several studies have identified a potential
association between neural tissue injury and SARS-CoV-2

infection within the CNS, frequently accompanied by
immune dysregulation [16]. The marked heterogeneity
observed in clinical, radiological, and pathological
descriptions of COVID-19-associated neurological
disorders strongly suggests the involvement of multiple
pathogenic mechanisms [18]. Current evidence indicates
that SARS-CoV-2-induced neurological dysfunction
may arise through several interrelated pathways. First,
SARS-CoV-2 may gain access to the brain via retrograde
neuronal transport or haematogenous dissemination,
thereby disrupting brain structure and function. This process
may either precipitate de novo neurological disorders or
exacerbate pre-existing neurological conditions. Second,
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the systemic cytokine storm triggered by SARS-CoV-2
infection intensifies neuroinflammation and contributes to
neuronal damage, potentially leading to impaired cerebral
perfusion and reduced oxygen delivery to the brain.
Third, SARS-CoV-2-associated cerebral ischaemia and
hypoxaemia are considered plausible contributors to the
development of neurological complications in the context
of COVID-19 [6,10,19,25].

Comparative clinical and epidemiological analyses
across study groups revealed a notable shift in the
nosomorphosis of paediatric neuroinfections between
the pre-pandemic and post-pandemic periods. During the
pre-pandemic period, bacterial meningitis predominated
(41.2%), resulting in an overall predominance of bacterial
aetiology among neuroinfections (52.9%). Among viral
encephalitides in this group, herpes simplex encephalitis
(B00.4) was the most frequently diagnosed, accounting
for 17.6% of cases. As noted by Tyler KL, herpes simplex
encephalitis in children is a rare but life-threatening
CNS infection that may also present as monophasic or
recurrent aseptic meningitis, myelitis, or radiculitis, with
a mortality rate of up to 70% in the absence of appropriate
antiviral therapy [23]. Taba P et al., in a review of the
European consensus, underscore the severity of post-viral
encephalitis, particularly in children older than 1 year
residing in regions with high endemicity for tick-borne
encephalitis (=5 cases per 100,000 population per year),
where it may result in severe and persistent neurological
sequelae [22].

The present study demonstrates that the post-pandemic
period is characterised by a structural redistribution of
neuroinfections, with viral forms accounting for 40.0%
and unspecified forms for 46.7% of cases, concomitant
with a marked decline in bacterial aetiologies (13.3%). Of
particular note is the increased incidence of encephalitis
caused by varicella-zoster virus (B0O1.1) and unspecified
viral encephalitis (A86), alongside the complete absence of
herpes simplex encephalitis (B00.4) or other non—SARS-
CoV-2-related or anatomically localised nervous system
lesions during the pandemic period.

A statistical difference in the aetiological structure of
neuroinfections between the study groups was observed
at the level of a trend (p = 0.073), suggesting a potential
post-pandemic transformation in the aetiology of paediatric
neuroinfections that warrants further investigation. This
observation is supported by the findings of Krawczuk K et
al., who reported that the epidemiology of CNS infections
has been continually evolving due to the widespread
implementation of vaccination programmes and the
increasing use of sensitive, rapid molecular diagnostic
methods [14].

The most pronounced differences in the present study
were evident in the nosomorphosis of meningitis, wherein
the proportion of cases of bacterial aetiology was lower
during the post-pandemic period compared with the pre-
pandemic period, reaching the level of a statistical trend
(p = 0.057). Notably, the incidence of inflammatory
polyneuropathies, such as Guillain—Barré syndrome,
remained stable in the post-pandemic period relative to
the pre-pandemic era.
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The study revealed a trend toward a higher median
age in the second (post-pandemic) group (6 years and
11 months); however, this observation could not be
statistically attributed to the influence of the SARS-CoV-2
pandemic. The median duration of hospitalisation was
significantly longer in the pre-pandemic group (p =0.011),
measuring 16.0 days (interquartile range: 10.75-24.75),
compared with 8.0 days (interquartile range: 6.25-11.0) in
the post-pandemic period.

A notable observation was that the majority of children
in both groups were younger than two years of age (59%
in Group I and 40% in Group II). A meta-analysis by Choi
JH et al., based on a comprehensive search of the PubMed,
EMBASE, Scopus, and KoreaMed databases, reported
that neonates were at increased risk of severe COVID-19
compared with older paediatric populations (hazard
ratio [HR] 2.69; 95% CI 1.83-3.97) [4]. Similarly, Woodruff
RC et al. identified age under two years as a critical risk
factor for neurological complications and severe disease in
children with SARS-CoV-2 infection, with a reported risk
of 95% [24]. Furthermore, a prospective Canadian study
by Farrar DS et al. found that among hospitalised children
with COVID-19, the most severe outcomes occurred in
those younger than one year (37.9 hospitalisations and
5.4 severe cases per 100,000 population), whereas the
mildest clinical course was observed in children aged 5
to 11 years (1.0 hospitalization and 0.4 severe cases per
100,000 population) [7].

Kompaniyets L et al. conducted a statistical analysis
of 43,465 patients younger than 18 years with SARS-
CoV-2 infection to evaluate the adjusted risk of severe
disease. They reported that 3.9% had pre-existing CNS
disorders, 3.2% had anxiety disorders, and 2.8% had
depressive disorders. Among hospitalised patients aged 12
to 18 years, pre-existing epilepsy and/or seizure disorders
were identified as a risk factor for severe COVID-19
in 95% of cases [13]. Similarly, Choi JH et al. noted in
their systematic review that children with underlying
neurological conditions, particularly seizure disorders,
experienced a more severe clinical course of COVID-19
in 95% of cases [4].

Data from the Centers for Disease Control and
Prevention (CDC) COVID Data Tracker indicate that
15.2% of children hospitalised between March 2020 and
February 2023 with laboratory-confirmed SARS-CoV-2
infection had underlying neurological conditions [15].
Additionally, Ahmed IS et al. observed an increased
burden of neurological disorders among paediatric patients
affected by COVID-19 in their study [2].

In the present cohort, the youngest patient in the post-
pandemic period was 2 months of age — a factor that
should be considered a potential risk for the subsequent
development of PCS in this vulnerable paediatric subgroup.
This warrants heightened clinical vigilance during
outpatient follow-up.

Conclusions

Comparative clinical analysis of neuroinfection
characteristics in patients from the pre-pandemic and post-
pandemic periods demonstrated a significant shift in the
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nosomorphosis of paediatric neuropathology. During the
post-pandemic period, post-viral encephalitis emerged as
the predominant form of neuroinfection in children, whereas
the incidence of bacterial meningoencephalitis declined
substantially compared with the pre-pandemic period.

A distinctive feature of the post-pandemic period
was the redistribution of the aetiological profile of
neuroinfections, characterized by an increased proportion
of unspecified viral and mixed forms. The intergroup
difference in aetiological structure approached statistical
significance (p = 0.073), suggesting a potential post-

pandemic transformation in the aetiology of paediatric
neuroinfections that warrants further investigation.

The impact of the SARS-CoV-2 pandemic on infants
and preschool-aged children — who experienced severe
disease courses with neurological complications and may
therefore constitute a high-risk group for post-COVID
syndrome — also necessitates continued, detailed, and
longitudinal assessment.
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BIIJIUB MAHJAEMIi IHOEKIIIi SARS-COV-2 (COVID-19) HA CTPYKTYPY (HO30MOP®O03)
HEBPOIIATOJIOII ¥ JITEA

JI. I. Baxynenxo', O. O. Bnacoé*, A. B. Pisnux', K. O. Benzep', K. C. Ilemynvko', B. B. Maspymenxos', /. /1. 3acrascokuii’

JHinpoBchbKHUil 1epKaBHUIT MeIUUHUI YHiBepcuTeT',
KomynanbHe HexoMepuiiiHe ToBapucTBO «PerioHanbHuii MeJUYHMIA IEHTP POAUHHOIO 310POB’ s
JuinponerpoBcbKkoi o6aacHoi Paju 2
(m. ninpo, Ykpaina)

Pesmome.

Hannemis inpekuii SARS-CoV-2 (COVID-19) 3anmumaerscest mo0aabHO0 MPOOIEMOI0, sSika BIUTHBAE Ha €EKOHOMIYHI, eMorpadivHi,
KyJIBTYPOJIOTi4HI, HAyKOBI Ta MEIMYHI ACIIEKTH Cy4acHOT'O XKUTTS. AHAJI3 aKTyaJbHOI MEAWYHOI JIITEPaTypH, IO MPUCBIYCHA UTAH-
HsaM iHpexnii SARS-CoV-2, 6a3 Web of Science, PubMed noBonuts, 1o cy4acHi HayKOBi JOCIIIKEHHs TOBUHHI OyTH CIIPIMOBaHi
Ha BU3HAYCHHS TATaps i€l nanaemii. Busuenns nacninkis nangemii ingekuii COVID-19 y niteil noBHHHE MPOAOBKYBATUCH AJIS
BIIOCKOHAJICHHS PO IIAKTHYHUX CTpATeTii, BU3HAYEHHS TPYIl BHCOKOTO PU3HKY Ta 3a0e3MeYeHHsT ONTUMAIBLHOTO JIIKyBaHHs. Xapak-
TEPUCTHKA HO30MOP(}HO3y B HEBPOIATOIOTIi € HEOOX1THOIO IS TOTO, MO0 CHCTEMH OXOPOHH 3I0POB’S Ta MEIUIIMHU MOTJIH €()EKTHBHO
pearyBaTH Ha BUKJIUKH, 0B s13aHi 3 nanaemicro COVID-19. Busnauenns Ho3omopdo3y HeiipornaToorii Mae Ba)KJIMBE 3HAYCHHS
B pearyBaHHI CHCTEMH TPOMaJICHKOTO 3/[0POB’S i MEIMIIMHY Ha BUKJINKH, 110 octaBmia nanaemis COVID-19 i moBuHHE BKIIOUaTH
3MiHM Ha IHCTUTYIOHAJbHOMY (a/aNTallisi CTPYKTYP 3aKJaiB OXOPOHH 3I0POB’s, CIPSMYBAHHS IHBECTHIIIH, BTIICHHS iHHOBALLii,
3MIiHH B OCBITHBO-IIPO(ECIHHIX MPOrpaMax HaBYaJbHUX MEIUYHUX 3aKJIaJaxX TOIIO) Ta NEePCOHANBLHOMY (IIiABUIEHHS npodeciitnol
KBaJidikamii, MPOCBITHUIBKA AisUTbHICTH, aABOKALIIS BAKIIMHAILII TOIIO) PiBHSX.

Meta: Busnauntu BrumB nanaemii indekuii SARS-CoV-2 (COVID-19) na ctpykrypy (Ho30MOpd03) HedponaToorii y aiteit,
LIJISXOM aHajli3y roCHiTaabHOI 3aXBOPIOBAHOCTI JiTEH 3 TOCTPUMHU YpaXKCHHSIMH HEPBOBOI CUCTEMH Y «JOMaHAEMifHII Yac» Ta Ha
Cy4acHOMY eTalli.

Marepiaau i MeToan gociixkenns. JocIiKeHHS IPOBEIEHO METOOM PETPOCIIEKTUBHOTO aHaJIi3y iCTOpilt XBOpOO xiTel,
SIKUX OyJI0 TOCTITaTi30BaHO 3 TOCTPUMH ypaKEHHIMH LIEHTPaJIbHOI Ta nepudepiitnoi HepBoBoi cuctem 3a nepion 3 01.01.2017 no
01.01.2024 poxu B KomyHanmbHOMY HEeKOMepLiifHOMY TOBapHCTBi «PerioHanbHIH MeIUYHHUI LIEHTP POJUHHOIO 310poB’s» JIHipo-
neTpoBchkoi oonmacHoi Pagm» M. [ninpo. Beporo anms BuBdeHHS Oynno BiniOpano 32 miTeld, 1o miAmamaiiy i BUIIE BKa3aHi KpUTepii
BKJIIOUCHHS, 3 SIKUX B [-y rpyny, «1onanaemiiiny», norpanwio 17 Bunazkis, a y [I-y rpyny, «nannemiiiny» — 15 Bunazkis. [IpoBoauscs
CTaTHCTUYHHUH aHaJIi3 BIKOBHUX, TeHAEPHUX CIIiBBiIHOIICHB, TPHBAIOCTI IepeOyBaHHS B CTalliOHapi Ta CTPYKTYpU HEBPOMATOJIOTII y Mi-
Tel y «1onaHAeMiiHuN Yacy Ta Ha cydacHoMY etarti. [IpOTOKOJ A0CHiKeHHs yXBaneHo JIOKanbHIM eTHYHUM KOMITETOM 3a3HaYeHHX
ycraHoB. J[ocipKkeHHs! BAKOHAHO BiATIOBITHO 10 npuHIUIIB [enbcinchkol aextapanii. Ha mpoBeaeHHs KoCiKeHHS OTpUMaHo iHhOop-
MOBaHy 3rofy. J[Jisi CTaTHCTHYHOTO aHaJi3y pe3y/bTaTiB 3aCTOCOBYBAJINCS METOAH OIUCOBOI Ta aHATITHYHOI cTaTUCTHKH. HopMasbHICTh
posnozniny nepeipsun 3a kputepism [lamipo-Yinka. [Ipn HopmansHOMY po3nonini aaHi mogao sk M ta 95% noipunii intepsan (95%
1), npu BigMiHHOMY Bix HOpMaIbHOTO — SIK Me (25%—75%). JIyist TOpiBHAHHS IBOX HE3aJISKHUX BUOIPOK BUKOPHUCTOBYBABCS t-TECT
(Cr’romenra) ado U-tect ManHa-YiTHi 3a1eKHO BiJl TUILy po3noniny. [IopiBHSAHHS BIIHOCHUX BENUYUH 3/iICHIOBAIIH 32 JOTIOMOTOI0
y2-tecry (Ilipcona) 3 monpaskoio Meiitca. Craticrnana o6pobka mpoBommacs 3a gomomoroio Microsoft Excel Microsoft Excel Ta
nporpaMHoro 3abe3nedeHss trial software TIBCO Statistica™ 14.0.0. CtaTucTUYHO 3HAYYIIUMH BBaXKaJu BiaMiHHocTi npu p<0,05,
a TenaeHIl dikcyBanucs npu 0,05<p<0,5. Pobota BukoHaHa B pamkax HJIP «Bu3HaueHHs emireHeTHYHUX (PAKTOPIB, IO BILTHBAIOTH
Ha (popMyBaHHS HAOyTOTO IMYHITETY MPU TOCTPHUX Ta XPOHIYHHUX 1H(YEKUIHHUX 3aXBOPIOBAHHAX y NiTel Ta mopociux», [udp HJP:
IH.01.22, Ne nepx. peectpauii 0122U001998 Tepmin Bukonauns: 2022-2026 pp.

PesyabraTn gocainzkennb. B nmpoBeneHOMy TOCIIDKEHH] y JOMAHIEMIYHIH TTepio] foMiHyBain OakrepianbHi MeHiHriTH (41,2%) i 11e
3yMOBIIIOBAJIO TIepeBaXKaHHs OakTepianbHOI erionorii Heiipoindexuii (52,9%). Cepen 30yaHUKIB BipyCHOTo eHuedaity B JaHiil rpymi
nepeBaxkany repriernyti ennedanitu (B00.4), siki peectpyBanucs y 17,6%. Y HOCTKOBITHHMH Nepiof, 3TiAHO HAIINX JOCIHIKEHb, IIPOCTe-
XKY€ETBCSI 3CyB CTPYKTYPH ypakeHb y Oik BipycHuX (40,0%) Ta HeyTouHeHHX (46,7%) OpM IIpH CyTTEBOMY 3HIDKEHHI YaCTKH OaKTepiaib-
Hux (13,3%). [lepeBakHy KUTBKICTB JiTel B 000X Ipynax CKJIaJaiu JiTH BIKOM 0 ABOX pokiB (59% ta 40% B I Ta Il rpynax BinmnosinHo).

BucnoBku. [Ipu kiriHivHOMY TIOPiBHSIHHI 0COOIMBOCTEH mepebiry HeipoiH(eKLil y MalieHTiB B JOKOBITHUN Ta MOCTKOBITHHHA
Jac BHSBIICHO, L0 B CTPYKTYpi 3aXBOPIOBAHOCTI Ha HelpoiHdeKIil y AiTel B MOCTKOBIJHUI MEPiof CTaNIM MepeBaXkaTH MOCTBIPYCHI
eHIe(atiTH, a KUTbKICTh OaKTepialbHUX MeHIHroeHIe(aliTiB 3HATHO 3HU3MIIACH Y TIOPIBHSHHI 3 JOKOBITHAM HEpiooM. 3a eTionorid-
HOIO CTPYKTYPOIO BiIMI4a€ThCS CTATUCTUYHA BIAMIHHICTh MIXK TPyNIaMH Ha PiBHI TEHACHLI], 0 CBITYUTH PO MOMIIUBY ITOCTKOBITHY
TpaHcopMalliro eTiosorii HeipoindeKIii y niTel, Ta moTpedye NOMATBIINX JOCIIDKeHb. [[0Tpedye TaKoX MOAAIBIIIOrO BUBUCHHS BILTHB
nmarnemii SARS-CoV-2 Ha giteii, 0cOOIUBO rpyIHOTO Ta MEPEAIOMIKIIBHOTO BiKY, SIKi TIEPEHECIIH 3aXBOPIOBAHHS 3 BAXKKUM TIepeOirom
Ta 3 YCKJIAHEHHSIMHU 3 O0OKY HEPBOBOI CHCTEMH il MOXKJIMBHUM IOAAJIBIINM PO3BUTKOM ITOCTKOBITHOTO CHHIPOMY.

KuarouoBi ci1oBa: nanaemis COVID-19; cTpyKTypa HEBpONAToiorii; Ho30Mopdo3; AiTh.
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CLINICAL AND EPIDEMIOLOGICAL
FEATURES OF BLUNT ABDOMINAL TRAUMA
IN CHILDREN: DEVELOPMENT OF CRITERIA
E. O. Kindrativ, O. D. Fofanov, V. S. Sulyma, goR pREVENTION OF PAEDIATRIC TRAUMA
M. D. Ryziuk, V. O. Chadiuk, V. A. Reshetylo

Ivano-Frankivsk National Medical University
(Ivano-Frankivsk, Ukraine)

Summary.

Blunt abdominal trauma remains a leading cause of morbidity and mortality in the paediatric population, characterised by
a high risk of complications and necessitating the development of effective preventive strategies. Trauma constitutes the primary
cause of death among children globally, with abdominal injuries accounting for 8-15% of all traumatic injuries in this age group. The
anatomical and physiological peculiarities of the paediatric organism render children particularly susceptible to abdominal trauma.

Study objective. The objective of this study was to determine the clinical and epidemiological characteristics of blunt
abdominal trauma in children across different age groups, to identify the principal risk factors, and to develop evidence-based
criteria for the prevention of paediatric trauma through analysis of injury mechanisms.

Materials and methods. A retrospective analysis of 186 cases of blunt abdominal trauma in children aged 1 month to 18 years
was conducted for the period 2018-2023 at the Municipal Non-Profit Enterprise «Ivano-Frankivsk Regional Children's Clinical
Hospital of Ivano-Frankivsk Regional Councily. The cohort was stratified into five age groups: 1 month-1 year (n = 12), 1-3 years
(n =26), 4-6 years (n = 35), 7-11 years (n = 79), and 12-18 years (n = 34). Clinical, statistical, morphological, and radiological
diagnostic methods were employed. Statistical analyses were performed using IBM SPSS Statistics, version 28.0, and R software,
version 4.3.0. The study was conducted in full accordance with the principles of the Declaration of Helsinki. The protocol was
approved by the Bioethics Committee of Ivano-Frankivsk National Medical University (Protocol No. 7, dated 15 March 2024).

Study results. Blunt abdominal trauma was found to occur most frequently in children of primary school age (7-11 years),
representing 42.5% of all cases. Males predominated among the injured (64.0%). The principal mechanisms of injury were
road traffic accidents (38.2%), falls from height (24.7%), and domestic trauma (21.5%). In infants (1 month-1 year), domestic
trauma was predominant (58.3%); with increasing age, the proportion of road traffic accidents and sports-related injuries rose
progressively. The spleen (34.4%) and liver (28.0%) were the most commonly injured organs. Conservative management was
applied in 78.5% of cases. The overall mortality rate was 3.2%.

Conclusions. The proposed criteria for the prevention of paediatric trauma include: reinforcement of transport safety
measures with mandatory use of age-appropriate child restraint systems, creation and maintenance of safe play and sports
environments,; enhancement of parental awareness regarding risk factors for abdominal trauma; development of age-stratified

educational programmes on injury prevention, and optimisation of the regional trauma care system.
Keywords: Pediatric Trauma; Blunt Abdominal Trauma; Epidemiology, Prevention, Paediatric Traumatism.

Introduction

Trauma remains the leading cause of morbidity and
mortality among children worldwide. Abdominal trauma
accounts for approximately 8-15% of all traumatic injuries
in this population and is associated with a high risk of
complications and fatal outcomes [1]. Blunt abdominal
trauma occurs considerably more frequently than penetrating
injury and is predominantly attributable to road traffic
accidents, falls from height, and sports-related incidents [2].

The anatomical and physiological characteristics of the
paediatric organism — including the relatively larger size of
intra-abdominal organs, reduced muscular development,
and greater flexibility of the costal margins — render children
particularly susceptible to abdominal injury [3]. Diagnosis
is frequently challenging owing to non-specific clinical
manifestations, especially in younger age groups [4].

Although considerable progress has been achieved in the
diagnosis and management of abdominal trauma in children,
strategies for injury prevention remain insufficiently
explored. The development of effective preventive criteria
necessitates a detailed analysis of epidemiological patterns,
injury mechanisms, and associated risk factors [5].

The objective of study was to determine the clinical
and epidemiological characteristics of blunt abdominal trauma
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in children across different age groups and to formulate
evidence-based criteria for the prevention of paediatric injury.

Materials and methods

The study was based on clinical, morphological,
radiological, and computed tomography (CT) findings
extracted from inpatient medical records of the Municipal
Non-Profit Enterprise «Ivano-Frankivsk Regional
Children’s Clinical Hospital of Ivano-Frankivsk Regional
Councily», covering the period 2013-2023. A total of
186 children aged 1 month to 18 years were included.

Study groups were formed according to age, in
accordance with standard paediatric age classifications:
Group 1: 12 children aged 1 month-1 year; Group 2:
26 children aged 1-3 years; Group 3: 35 children aged
4-6 years; Group 4: 79 children aged 7-11 years; Group 5:
34 adolescents aged 12-18 years.

Inclusion criteria were as follows: age between 1
month and 18 years at the time of injury; documented
and confirmed blunt abdominal trauma; complete
medical documentation, including results of instrumental
investigations; and written informed consent provided by
parents or legal guardians.

Exclusion criteria comprised: age <1 month or >18 years;
acute surgical abdominal pathology; penetrating or
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combined abdominal trauma; presence of comorbid
conditions potentially influencing the nature or severity of
traumatic injury; and incomplete medical records.

Methodologically, the study was based on the
comprehensive application of contemporary clinical
diagnostic and epidemiological analytical techniques.
Clinical, statistical, morphological, and radiological
diagnostic methods were employed.

Statistical analysis was performed using IBM SPSS
Statistics, version 28.0, and R software, version 4.3.0, with
a significance threshold set at p < 0.05. Pearson correlation
and multivariate regression analyses were conducted.

The study was conducted in full accordance with the
principles of the Declaration of Helsinki. The protocol
was approved by the Bioethics Committee of Ivano-
Frankivsk National Medical University (Protocol No. 7,
dated 15 March 2024).

Results and discussion

Analysis of 186 cases of blunt abdominal trauma
revealed the highest incidence in children of primary
school age (7-11 years): 79 cases (42.5%), a finding
attributable to increased physical activity and insufficient
risk perception in this age group.

Males predominated across all age strata (119 cases,
64.0%), consistent with global literature reporting a higher
propensity for traumatic injury among males.

Analysis of injury mechanisms indicated that road
traffic accidents constituted the leading cause of blunt
abdominal trauma (71 cases, 38.2%), followed by falls
from height (46 cases, 24.7%).

In infants (1 month-1 year), domestic trauma was
predominant (58.3%), a pattern attributable to insufficient
supervision and suboptimal safety arrangements in
the domestic environment. With advancing age, the
proportions of road traffic accidents and sports-related
injuries increased progressively.

Analysis of injury localisation revealed that the spleen
and liver were the most frequently affected organs, a finding
consistent with their anatomical position and vascular
characteristics. The detailed distribution of injuries is
presented in Table 3.

As shown in Table 3, the spleen was the most commonly
injured organ (34.4% of cases), a finding explained by its
superficial anatomical position and relatively large size
in children; capsular and parenchymal lacerations of
varying severity predominated. The liver was the second
most frequently injured organ (28.0%), with subcapsular
haematomas and parenchymal lacerations being the most
common lesions. Renal injury occurred in 15.1% of cases,
predominantly as contusions and parenchymal lacerations.
Less frequent injuries included pancreatic involvement
(8.1%)), intestinal injury (6.5%), and combined multi-organ
trauma (5.4%).

Table 1
Distribution of children with blunt abdominal trauma by age group and gender
Age group Boys Girls Total Proportion (%)
1 month-1 year 7 5 12 6.5
1-3 years 15 11 26 14.0
4-6 years 23 12 35 18.8
7-11 years 52 27 79 42.5
12-18 years 22 12 34 18.3
Total 119 (64.0%) 67 (36.0%) 186 100.0
Table 2
Distribution of injury mechanisms by age group
Injury mechanism 1 month-1 year 1-3 years 4-6 years 7-11 years 12-18 years Total
RTA 2 (16.7%) 8(30.8%) [ 12(34.3%) | 35 (44.3%) 14 (41.2%) 71 (38.2%)
Falls from height 1(8.3%) 6 (23.1%) 11 (31.4%) | 18 (22.8%) 10 (29.4%) 46 (24.7%)
Domestic trauma 7 (58.3%) 9 (34.6%) 8 (22.9%) 13 (16.5%) 3 (8.8%) 40 (21.5%)
Sports-related trauma 0 (0.0%) 0 (0.0%) 2 (5.7%) 8 (10.1%) 6 (17.6%) 16 (8.6%)
Others mechanisms 2 (16.7%) 3 (11.5%) 2 (5.7%) 5 (6.3%) 1(2.9%) 13 (7.0%)
Table 3

Frequency of organ damage in blunt abdominal trauma

Injury localization | Number of cases Proportion (%) Nature of injuries
Spleen 64 34.4 Capsular and parenchymal lacerations of varying severity
Liver 52 28.0 Subcapsular haematomas, parenchymal lacerations
Kidneys 28 15.1 Contusions, parenchymal lacerations, vascular injuries
Pancreas 15 8.1 Contusions, parenchymal lacerations, ductal injuries
Intestine 12 6.5 Wall lacerations, contusions, mesenteric haematomas
Combined injuries 10 54 Involvement of two or more organs
Others 5 2.7 Diaphragm, greater omentum, bladder
Total 186 100.0

In the majority of cases (78.5%), conservative

management was employed, consistent with the current
paradigm of non-operative treatment for haemodynamically

stable patients. The mortality rate was 3.2% (6 cases),
a figure comparable to published data from leading
paediatric trauma centres worldwide (Table 4).
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Table 4

Clinical outcomes and treatment modalities

Indicator Number of cases Proportion (%)

Treatment modality:

Conservative 146 78.5
Surgical 40 21.5
Outcomes:

Complete recovery 168 90.3
Complications 12 6.5

Fatal outcome 6 3.2

Correlation analysis revealed statistically significant
associations between: child’s age and injury severity
(r=0.34, p < 0.01); injury mechanism and injury pattern
(r=0.42, p <0.001); injury severity and clinical outcome
(r=0.51,p<0.001).

The findings of this study confirm that blunt abdominal
trauma in children exhibits distinct age- and sex-related
patterns. The predominance of males among injured
children (64.0%) aligns with international reports and is
attributed to a greater propensity for risk-taking behaviour
and higher levels of physical activity in boys [6]. The
critical importance of preventive interventions in younger
children is further supported by evidence on the prevention
of unintentional injuries [7].

Comparable sex distribution has been reported in large-
scale paediatric trauma studies involving over 12000 childhood
injury cases, which also demonstrated a statistically significant
male predominance [8]. Epidemiological investigations in
paediatric intensive care settings corroborate this trend [9].

The peak incidence in primary school-aged children
(42.5%) is associated with a combination of heightened
physical activity and inadequate hazard perception, rendering
this cohort particularly vulnerable. These results are consistent
with global epidemiological data indicating a trauma incidence
peak within this age range [10]. Notably, children in this group
engage extensively in recreational, sporting, and unsupervised
outdoor activities, thereby elevating injury risk.

The high proportion of road traffic accidents among
injury mechanisms (38.2%) reflects substantial deficiencies
in road safety infrastructure and underscores the urgent
need to reinforce protective measures for child passengers.
Of particular concern is the age-dependent increase in
road traffic accident incidence, reaching a maximum of
44.3% among children aged 7-11 years. This trend may
be explained by reduced adult supervision, increased
independent mobility, and suboptimal adherence to child
restraint system regulations. The injury patterns associated
with emerging modes of personal transportation (e.g.,
scooters, e-bikes) also warrant dedicated attention [11].

Notably, domestic trauma predominated among infants
(1 month-1 year), accounting for 58.3% of cases — a finding
indicative of insufficient parental supervision and hazardous
household conditions. These results underscore the necessity
of targeted parental education on the establishment of safe
domestic environments for young children. Variability in the
management of paediatric abdominal trauma across clinical
settings may also influence treatment outcomes [12].

The predominance of splenic (34.4%) and hepatic
(28.0%) injuries corresponds to the anatomical and
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physiological characteristics of the paediatric organism:
these organs are positioned more superficially, exhibit
relatively larger dimensions compared with adults, and
are less protected by underdeveloped musculature. Similar
findings have been reported in a study examining temporal
trends in the management of paediatric splenic trauma over
recent decades [13].

The high proportion of conservative treatment (78.5%)
reflects contemporary standards in paediatric trauma
care, wherein non-operative management is preferred for
haemodynamically stable patients. This approach aligns
with guidelines issued by leading paediatric trauma centres
and is associated with improved long-term outcomes. The
non-operative management of blunt trauma to parenchymal
organs in children has demonstrated high efficacy [14].

The observed mortality rate (3.2%) is consistent with
figures reported by major paediatric trauma centres globally,
suggesting an adequate standard of medical care. Nevertheless,
each fatal case warrants thorough multidisciplinary review to
identify opportunities for system-level improvement.

The statistically significant correlations identified
among key variables confirm the multifactorial nature of
paediatric trauma and reinforce the need for a systematic,
multidisciplinary preventive strategy. The association
between age and injury severity further supports the
implementation of age-stratified preventive interventions.

The findings of this study may inform the development
of targeted injury prevention programmes. The identified
age- and mechanism-specific injury patterns enable the
prioritisation of preventive efforts toward the most vulnerable
subpopulations and the most prevalent actiological factors.

Conclusions

This study established that blunt abdominal trauma
in children exhibits distinct age-related patterns, with the
highest incidence observed in primary school-aged children
(7-11 years), representing 42.5% of all cases, and a marked
male predominance (64.0%). The principal mechanisms of
injury were road traffic accidents (38.2%), falls from height
(24.7%), and domestic trauma (21.5%), with age-specific
variations in the distribution of these mechanisms.

Analysis of injury localisation revealed that the spleen
(34.4%) and liver (28.0%) were the most frequently
affected organs. The majority of injuries were of mild to
moderate severity, permitting non-operative management
in most cases. This is corroborated by the high rate of
conservative treatment (78.5%), which reflects current
evidence-based practice in paediatric trauma care.

Based on the findings, evidence-based criteria for
the prevention of paediatric trauma were formulated,
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encompassing the following integrated measures:
reinforcement of road safety through mandatory use of
age-appropriate child restraint systems; development
and maintenance of safe play and sports environments
with impact-absorbing surfacing and certified equipment;
enhancement of parental and caregiver awareness regarding
the principal risk factors for abdominal trauma across
different paediatric age groups; design and implementation
of age-adapted educational programmes on injury
prevention and life safety; and optimisation of the trauma
care system with emphasis on diagnostic efficiency and
evidence-based treatment algorithms.

The results of this study confirm the necessity of
a systematic, age-stratified approach to paediatric trauma
prevention, informed by the identified epidemiological
patterns and risk factors specific to each developmental
stage.
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KJTHIKO-ENIAEMIOJOTTYHI OCOBJUBOCTI TYIIOI ABTOMIHAJBHOI TPABMH Y JITEM: PO3POBKA
KPUTEPIiB TPOPITAKTHKHA JTATAYOTO TPABMATHA3IMY

E. Kinopamis, O. ®oganos, B. Cynuma, M. Pu3siok, B. Yaowk, B. Pewuemuno

IBano-®pankiBchbKHUIl HALIOHATLHIIT MeTUYHMIT YHiBepcUTeT
(m. IBaHo-PpaHKiBCHK, YKpaiHa)

Pesiome.

Tyna abnoMiHaIbHa TpaBMa 3aJIMIIAETHCS OJHIEIO 3 POBIAHKUX MPHYMH 3aXBOPIOBAHOCTI T4 CMEPTHOCTI Cepell AUTIYOTO HACENICHHS,
XapaKTepU3yIOUMCh BUCOKHM PH3UKOM YCKIaAHEHb Ta MOTPEeOy0Ur po3po0KH e(heKTUBHUX 3aX0/iB MPpodinakTHKU. TpaBMaTU3M € IPoBiz-
HOIO NMPUYHMHOIO CMEPTHOCTI AiTei Y BCbOMY CBITi, @ abJIOMiHaJIbHA TPaBMa CTAHOBUTH 8-15% Bij yCiX TpaBMaTHYHHX MOIIKODKEHb Y Jli-
teit. OcobnuBocTi aHaToMo-(}i3i0NorivHOT OY0BU JUTAIOr0 OpraHizMy poOJIATh AiTel 0COOMMBO BPa3NMBUMHU 10 aOIOMiHATEHHUX TPABM.

Mera focuikeHHsl. BU3HaYNTH KITiHIKO-€MTiIeMiONOoriuHi 0COONMMBOCTI TyTIOi a0I0MIHAIEHOT TPAaBMH B JIiTeH Pi3HUX BiKOBUX IPYII, BCTa-
HOBHTH OCHOBHI (haKTOPH PU3UKY Ta PO3POOHTH KpHUTEpii MPOMITaKTHKY JUTIYOTO TPAaBMATH3MYy Ha OCHOBI aHaITi3y MEXaHi3MiB TPaBMYBaHHL.
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Marepianu Ta metoman. [IpoBeneHo peTpocneKTUBHHMIT aHai3 186 BUMaaKiB TyIoi abOMiHAIBHOT TPaBMU B JIiTel BIkOM Bif 1 MicsIit
1o 18 pokiB 3a mepiox 2018-2023 pp. va 6a3i KHII «IBano-®pankiBcrka obmacHa qutstda kiiHiuHa jikapas I OPy». [litn 6yin posnoxnineHi
Ha 5 BikoBHX Tpym: 1 mic-1 pik (n=12), 1-3 poku (n=26), 4-6 pokiB (n=35), 7-11 pokis (n=79), 12-18 pokiB (n=34). 3acToCOBaHO KIIiHIKO-
CTaTHCTUYHHH, MOP(OIOTIIHHIT METOIM Ta METOIHM IPOMEHEBOI JIarHOCTUKH. JloCiiHKeHHS! IPOBOAMIIOCS y TTOBHIH BiMOBITHOCTI 3 IPHUH-
mumamMu [enbcincbkoi nexapanii. [IpoTokon mocmimkeHHs: OyB cxBajeHHH KoMicielo 3 6ioeTnky [BaHO-DpaHKIBCHKOTO HAIIOHAIBEHOTO
MEIUYHOTO yHiBepcuTeTy (rpotokon Ne 7 Bin 15.03.2024). CrarucTidHmii aHai3 mpoBouBest 3 BukoprcTanHsM SPSS 28.0 Ta R version 4.3.0.

PesynbraTi nocairxkenns. BcranosneHo, mo Tymna aboMiHaibHa TpaBMa HaifdacTilre 3yCTpi9aeThCs B AiTei MOJOAIIOTO MIKLUIBHOTO
BiKy (7-11 pokiB) — 42,5% Bumazkis. Cepex MoCTpaXaaInX IepeBaxatn xJomaukn (64,0%). OCHOBHIME MeXaHi3MaMH TPaBMYBaHHS
Oynu nopoxXHBO-TpaHcopTHI npuronu (38,2%), naginas 3 BucotH (24,7%) ta mobyrosa Tpasma (21,5%). ¥V nmitei nepmroro poky
KUTTS NlepeBakana nodyTosa TpaBma (58,3%), 3 BikoMm 30inbnryBanacs yactka J{TTI ta cnopruBHnx TpaBm. Haifwacrimre ypaxyBaaucst
cenesinka (34,4%) Ta nedinka (28,0%). KoncepBatiBHe JTiKyBaHHS 3aCTOCOBYBaiocs B 78,5% Bumnakis. JletanbHicTh cTaHoBMIA 3,2%.

BucnoBkn. Po3po6ieni kpurepii npohiIaKTHKH AUTSIOTO TPAaBMaTH3MY BKIIIOYAIOTh TOCHIICHHS 3aX0/iB Oe3IIeKH B TPAHCIIOPTI
3 000B’SI3KOBHM BHKOPUCTAHHSIM JUTSYUX aBTOKpicell, 0ONAIITyBaHHs O€3MEYHUX ITPOBHX 30H Ta CIOPTUBHUX MalIaHUYMKIB, IiBH-
IIeHHs 00i3HaHOCTI 6AaTHKIB MO0 (GakTOpiB PU3NKY aOXOMIHANEHOI TPAaBMHU, PO3POOKY OCBITHIX NpOrpam 3 Oe3MeKH )XUTTEISIIBHOCTI
JUISL PI3HUX BIKOBUX T'PYII TA YAOCKOHAJICHHS CHCTEMH MEIWIHOI JTOIIOMOTH IIPU TpaBMax.

KurouoBi ci1oBa: nursaua tpapma; Tyna aboMiHabHa TPaBMa; eMTieMioNoTis; MpodinakTHKa; IUTIIUH TPABMATH3M.
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PATHOGENESIS OF TUNNEL NEUROPATHIES
IN CHILDREN WITH CEREBRAL PALSY, FOOT

DEFORMITIES AND JOINT CONTRACTURES
O. Shulga

State Institution «All-Ukrainian Centre for Motherhood
and Childhood of the National Academy of Medical
Sciences of Ukraine»

(Kyiv, Ukraine),

Bila Tserkva Centre for Comprehensive Rehabilitation
for Persons with Disabilities «Chance»

(Bila Tserkva, Ukraine)

Summary.

Tunnel neuropathy is one of the complications of the clinical course in children with cerebral palsy. According to various
sources, neuropathies of the lower extremities account for 65% to 80%, and those of the upper extremities for 12% to 20%.
However, the aetiopathogenesis of compression-ischaemic neuropathies has not been sufficiently studied. Muscle tone disorders
in children with cerebral palsy are often combined with mental and speech disorders, which complicates the diagnosis of
neuropathies and requires the development of new examination algorithms.

Objective: to determine the diagnostic criteria and pathogenesis of tunnel neuropathies in children with cerebral palsy.

Materials and methods. The materials obtained from the study of 40 patients with cerebral palsy, spastic diplegia and
tetraparesis were analysed. Depending on the muscle tone disorder, patients were divided into 3 groups. Clinical and instrumental
examination methods were used for diagnosis.

The study was conducted in accordance with the principles of the Helsinki Declaration. This study was approved by the
Ethics Committee of the P. L. Shupyk National Medical Academy of Postgraduate Education (protocol No. 9 dated November 6,
2017). Informed consent was obtained from patients for the conduct of the study.

Results. The study found that the occurrence of tunnel neuropathies depends on deformities of the upper and lower limbs in
children with muscle tone disorders. An inverse correlation was noted between the stage of tunnel neuropathy and the speed of
excitation propagation, as well as a direct correlation between pain syndrome and subfascial pressure, which gives priority to
instrumental examination methods.

Conclusions. 1. The occurrence of spastic-ischaemic neuropathies in children with cerebral palsy is closely related to foot
deformities and joint contractures. 2. Assessment of subfascial pressure indicators in combination with ENMG results makes it

possible to determine the severity of the pathological process and identify the optimal treatment method.
Keywords: Children; Cerebral Palsy; Orthopaedics; Bone Structure; Muscles; Neuropathy.

Introduction

Compression—ischaemic neuropathy constitutes
one of the complications in the clinical trajectory of
cerebral palsy in children, representing 23%—40% of all
peripheral nervous system disorders. Tunnel neuropathy
is a key contributor to the multifactorial genesis of pain
syndrome [3]. As reported in the literature, lower extremity
neuropathies account for 65% to 80% of cases, while upper
extremity involvement ranges from 12% to 20% [7].

Compression and microcirculatory disturbances
of peripheral nerves within anatomically constrained
fibrous and fibro-osseous tunnels of the limbs have been
extensively investigated and described [3,7,8]. However,
tunnel neuropathies associated with muscle spasticity,
elevated intracompartmental pressure, joint contractures,
and foot deformities in children with cerebral palsy remain
understudied and warrant further investigation.

According to O. Danilov’s classification, children with
cerebral palsy exhibit muscle tone disorders manifesting as
reflex tonic activity, spasticity, and rigidity [3]. Nevertheless,
the interrelationship between the specific type of muscle tone
abnormality, intracompartmental pressure, and the stage of
tunnel neuropathy has not been systematically evaluated.

Muscles are interconnected via myofascial chains [3].
Under conditions of heightened spasticity, they become
incorporated into pathological synergy patterns, leading to

the progressive development of joint contractures and limb
deformities. However, the association between these structural
alterations and the onset of tunnel neuropathies in children
with cerebral palsy remains insufficiently characterised.

Multiple clinical and instrumental methods are available
for the diagnosis of tunnel neuropathy [7,8]. To date,
however, no validated diagnostic criteria have been
established for children with cerebral palsy presenting with
compressive neuropathies.

Objective: to determine the diagnostic criteria and
pathogenesis of tunnel neuropathies in children with
cerebral palsy.

Materials and methods. Data obtained from
40 patients with cerebral palsy, spastic diplegia, and
tetraparesis were analysed. Participants were stratified into
three groups based on the predominant type of muscle tone
disorder: Group 1: 14 patients with reflex tonic tension;
Group 2: 13 patients with spasticity; Group 3: 13 patients
with rigidity. All patients reported neurogenic pain of
varying intensity.

Pain severity was assessed dynamically using the
numerical rating scale (NRS):

0-3 points: absent or mild pain, causing minimal
discomfort;
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4-6 points: moderate pain;

7-10 points: severe pain.

Provocative tests were performed to support the
diagnosis of tunnel syndrome:

Tinel’s sign: percussion over the nerve course elicited
pain or paresthesia in the corresponding dermatome;

Elevation test: with the patient supine, each lower
limb was elevated for one minute; nerve traction and
reduced hydrostatic arterial pressure led to impaired neural
perfusion, manifesting as pain and paresthesia;

Phalen’s test: sustained wrist flexion for one minute
induced paresthesia in the median nerve distribution.

Spasticity was evaluated using the Modified Ashworth
Scale, which quantifies resistance to passive joint
movement at varying angular velocities.

Nerve conduction velocity was assessed by electro-
neuromyography (ENMG).

The stage of spastic—ischaemic neuropathy (a term
adopted to reflect the combined aetiology of spasticity and
ischaemia, per Berzins and Dumbre’s classification) was
determined as follows:

Stage I — transient subjective sensations;

Stage II — persistent subjective sensations;

Stage III — objective sensory deficits;

Stage IV — persistent motor deficits.

Ultrasonographic evaluation of peripheral nerves was
performed using an ALOKA device (Hitachi, Japan) equipped
with a 5 MHz linear transducer. Triplex ultrasonography of
the lower extremity vasculature was conducted.

Intracompartmental pressure was measured invasively
using the Stryker Intra-Compartmental Pressure Monitor
(Stryker Corporation, USA).

Inclusion criteria comprised diagnosis of cerebral palsy
with documented muscle tone abnormalities. Exclusion
criteria were: absence of neurological pathology; post-

traumatic or congenital contractures unrelated to cerebral
palsy.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. Ethical approval
was granted by the Local Ethics Committee of the All-
Ukrainian Centre for Motherhood and Childhood, National
Academy of Medical Sciences of Ukraine. Written informed
consent was obtained from parents or legal guardians.

Research results and discussion

Theoretical justification of the aetiopathogenesis of
tunnel neuropathies in the upper and lower extremities in
children with cerebral palsy. Ultrasonographic examination
of anatomical tunnels revealed that mechanical nerve
injury is determined by topographical features of nerve
passage, which vary according to limb positional vectors.
During high-amplitude, undifferentiated movements,
the nerve undergoes extraneural excursion within the
tunnel. In children with cerebral palsy, pathological
conditions — including muscle tone abnormalities and
elevated intracompartmental pressure — induce oedema of
the epineurium and endoneurium, alongside loosening and
fibrosis of the perineural connective tissue. These changes
result in reduced nerve calibre, increased intraneural
pressure, venous stasis, and subsequent spastic—ischaemic
neuropathy. Oedema triggers an inflammatory response
and promotes adhesion formation. Prolonged compression
leads to progressive fibrous adhesions, which restrict
physiological nerve gliding within the anatomical tunnel.
Histopathological alterations at sites of nerve stenosis
include demyelination, axonal fragmentation, and
axonal loss [6-9 Furthermore, joint contractures and foot
deformities markedly alter tunnel dimensions. Figure 1
illustrates the «hourglassy sign of ulnar nerve compression,
as demonstrated by sonography.

A
Figure 1. A — Photograph of the left upper limb of patient B, aged 16. Diagnosis: cerebral palsy,
tetraparesis, spasticity-predominant muscle tone disorder; flexion contracture of the elbow and
radiocarpal joints; ulnar nerve tunnel neuropathy, stage Il. B — Longitudinal sonogram of the left
ulnar nerve compression site: D — distal segment, diameter 1.2 mm; compression zone, diameter

0.6 mm; proximal segment, diameter 1.3 mm.

Muscles are anatomically interconnected, forming
myofascial meridians, as described in Myers’
classification [3,4]. Under conditions of heightened
spasticity, these structures are recruited into pathological
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synergy patterns. For instance, in equinus foot deformity,
tensile forces propagate along the superficial posterior and
spiral myofascial lines, resulting in nerve compression at
anatomically vulnerable sites (Figure 2).
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Figure 2. A — Superficial posterior myofascial line: 1 — proximal tibial nerve tunnel neuropathy;
2 — distal tibial nerve tunnel neuropathy; B — Spiral myofascial line: 1 — interdigital nerve tunnel
neuropathy; 2 — terminal deep peroneal nerve tunnel neuropathy.

Increased loading on the forefoot induces tensile stress
on the interdigital nerves beneath the deep transverse
metatarsal ligament, leading to traction-induced spastic—
ischaemic neuropathy.

In equinovarus foot deformity, additional tunnel
syndrome arises from overstretching of the dorsifoot
musculoligamentous apparatus, resulting in traction injury
to the deep peroneal nerve.

The tibial nerve, accompanied by the posterior tibial
artery and vein, traverses the Gruber canal in the middle
third of the leg. Spasticity of the soleus, flexor digitorum
longus, flexor hallucis longus, and tibialis posterior
muscles contributes to spastic—ischaemic tibial neuropathy.

Similarly, in the popliteal fossa, tibial nerve compression
occurs secondary to traction exerted by the popliteus muscle
and narrowing of the tendinous arch of the soleus.

According to Danilov’s classification, pronated
foot deformities are categorised into three types: (1)
planovalgus; (2) equinoplanovalgus; and (3) pronated

deformity, frequently associated with flexion contractures
of the toes at the interphalangeal joints [4,5]. The specific
deformity type determines the pattern of tunnel neuropathy
development.

For example, in planovalgus deformity, compensatory
external tibial torsion and internal femoral rotation develop
as a result of pathological synergies within the lateral
and deep front myofascial lines, culminating in tunnel
syndrome formation (Figure 3).

Medial arch collapse in planovalgus foot deformity
results in plantar-medial displacement of the navicular
bone, leading to compression of the medial plantar nerve.
Concomitant calcaneal valgus deviation induces tension in
the flexor retinaculum, causing tibial nerve compression
within the tarsal tunnel.

Planovalgus deformity is frequently associated with
knee joint contractures. Apposition of the biceps femoris
tendon to the fibular head produces compression of the
common peroneal nerve.

Figure 3. A — Deep front myofascial line: 1 — sural nerve tunnel neuropathy; 2 — sciatic nerve tunnel
neuropathy; B — Lateral myofascial line: 1 — common peroneal nerve tunnel neuropathy; 2 — tibial
nerve tunnel neuropathy.

Planovalgus deformity with external tibial torsion may
induce excessive traction and ischaemia of the sural nerve.
Internal rotational contracture of the femur, in combination
with planovalgus foot deformity, leads to piriformis muscle

dysfunction and subsequent spastic—traction—ischaemic
sciatic neuropathy. Similarly, equinoplanovalgus deformity
causes piriformis muscle shortening and the development
of spastic—ischaemic sciatic neuropathy.
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In patients with tetraparesis and a «spastic hand»,
tensile forces propagate along the deep and superficial front

myofascial lines of the upper limb, increasing the risk of
upper extremity tunnel neuropathies (Figure 4).

Figure 4. A — Deep front myofascial line of the arm: 1 — ulnar nerve tunnel neuropathy;
2 — musculocutaneous nerve tunnel neuropathy. B — Superficial front myofascial line of the arm:
3 — median nerve tunnel neuropathy.

Pronation contracture of the forearm, flexion contracture
of the radiocarpal joint, and adduction—flexion deformity
of the first digit collectively contribute to median nerve
compression within the carpal tunnel.

In elbow flexion contracture, the medial epicondyle of
the humerus functions as a pulley-like structure, stretching

the ulnar nerve during maximal forearm flexion and
resulting in compression within the cubital tunnel.

The association between upper and lower limb
deformities and the development of tunnel neuropathies
in children with muscle tone disorders is summarised in
Table 1.

Table 1

Association between foot and limb deformities and tunnel neuropathies in children with cerebral palsy

Type of deformation

Tunnel neuropathy

Compressive structures

Equine deformity.
Equinoplanovalgus deformity

Spastic—traction—ischaemic neuropathy of the
interdigital nerves (Morton’s metatarsalgia)

Intermetatarsal space; tension and
compression of the nerve beneath the
thickened deep transverse metatarsal
ligament.

Equinus deformity
Equinovarus deformity
Equinoplanovalgus deformity
Varus deformity

Spastic—traction—ischaemic neuropathy of the
terminal deep peroneal nerve (anterior tarsal
tunnel syndrome)

Tunnel beneath the extensor hallucis
brevis, in the anterior aspect of the
ankle joint and dorsum of the foot.

Equinus deformity
Equinovarus deformity
Equinoplanovalgus deformity
Flat foot

Spastic-ischaemic neuropathy of the tibial
nerve

Spastic—traction—ischaemic neuropathy of the
tibial nerve

Gruber canal, formed by the soleus,
flexor digitorum longus, flexor hallucis
longus, and tibialis posterior muscles

Equinus deformity
Equinovarus deformity
Equinoplanovalgus deformity
Planovalgus deformity

Flat foot

Spastic—ischaemic neuropathy of the tibial
nerve

Spastic—traction—ischaemic neuropathy of the
tibial nerve

Popliteus muscle and tendinous arch
of the soleus

Equine deformity
Equinoplanovalgus deformity
Planovalgus deformity

Spastic-ischaemic neuropathy of the sciatic
nerve

Spastic—traction—ischaemic neuropathy of the
tibial nerve

Pelvic compartment: compression
between the piriformis, superior
gemellus, and sacrospinous ligament

Planovalgus foot deformity

Spastic-ischaemic neuropathy of the common
peroneal nerve (Guillain-Barré syndrome, de
Séze syndrome, Blondin-Walter syndrome,
occupational paralysis of tulip bulb diggers)

Proximal lateral leg at the fibular neck
(junction of biceps femoris tendon
and fibular head)

Planovalgus foot deformity
Pronated foot

Spastic—traction—ischaemic neuropathy of the
sural nerve

Compression in the area passing
through the fascial plane 5-6 cm
proximal to the medial femoral
epicondyle, beneath the sartorius
muscle.
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Planovalgus foot deformity

Pronated foot tibial nerve

Spastic—traction—ischaemic neuropathy of the

Compression of the shaft in the
tarsal canal (space between medial
malleolus and flexor retinaculum).

Planovalgus foot deformity
Pronated foot

Spastic-ischaemic

neuropathy of the medial plantar nerve

Compression between the tendon of
the flexor digitorum longus, tibialis
posterior muscle, and navicular bone.

Spastic—traction—ischaemic neuropathy of the

Cubital tunnel: medial humeral
epicondyle, medial intermuscular

Spastic hand . .
ulnar nerve septum, and flexor carpi ulnaris
aponeurosis.
Carpal tunnel: transverse carpal
. Spastic-ischaemic neuropathy of the median ligament, flexor pollicis longus tendon,
Spastic hand o S
nerve and flexor digitorum superficialis
tendons.
Nerve perforation of the
Spastic hand Spastic-ischaemic neuropathy of the coracobrachialis muscle, coursing

musculocutaneous nerve

beneath the short head of the biceps
brachii.

Examination results.

All patients exhibited positive or weakly positive
responses to provocative testing across multiple anatomical
sites, confirming the presence of tunnel syndromes. Pain

intensity scores, spasticity grades, nerve conduction
velocities, and mean intracompartmental pressures within
the myofascial compartments of the upper and lower limbs
are presented in Table 2.

Table 2
Clinical and instrumental parameters across study groups

Indicators Group I, n=14 Group Il, n=13 Group lll, n=13

(in points) M+ m M+ m M+m
Spasticity (Modified Ashworth Scale) 25+0,2 3,0+0,15 3,8+0,17
Nerve conduction velocity (m/s) 345+04 26,3+0,5 30,8+0,2
Neurogenic pain (NRS) 47 +1,2 71+13 30+1,1
Intracompartmental pressure (lower limbs, mm Hg) 175+1,3 215+14 16,4+1,5
Intracompartmental pressure (upper limbs, mm Hg) 18,5+1,3 22,51+1,2 171+1,4

Ultrasonographic evaluation assessed anatomical
integrity of the nerve trunk, internal echotexture,
demarcation of nerve margins, and perineural tissue
characteristics. Reduced intratunnel nerve mobility during
dynamic manoeuvres and perineural inflammatory exudate
were observed in all groups. Group II exhibited fibrotic
adhesions, whereas Group III demonstrated significant
calibre reduction and early signs of nerve atrophy.
Sonographic findings in the upper and lower extremities

revealed the most pronounced venous stasis in patients
with spasticity: Doppler ultrasonography of the posterior
tibial vein yielded values of 0.26 + 0.03 in Group I and
0.24 £ 0.06 in Group II, compared with the reference range
of 0.35-0.45.

An inverse correlation was observed between the stage
of tunnel neuropathy and nerve conduction velocity, and
a direct correlation was identified between pain intensity
and intracompartmental pressure (Table 3).

Table 3

Relationship between muscle tone disorder, neuropathy stage, intracompartmental pressure, nerve conduction
velocity, and pain severity

Type of muscle tone Stage of neuropathy Subfascial pressure Nerve conduction Neurogenic pain
disorder (mm Hg) velocity (m/s) (NRS)
Reflex tonic tension -1l 18-20 31-35 3-5
Spasticity 11-111 21-25 20-30 6-8
Rigidity 0l 14-17 30-40 1-3

Thus, alterations in intracompartmental pressure
contribute to the development of tunnel neuropathy at
varying stages

Discussion.

Limb pain in children with cerebral palsy is multifactorial,
encompassing myofascial, articular, and neurogenic
components [3]. Nevertheless, the neurogenic factor plays
a pivotal role in pain genesis, driven by microcirculatory
disturbances, elevated intracompartmental pressure, fascial

thickening, narrowing of anatomically vulnerable tunnels,
and consequent spastic—ischaemic neuropathy.

Several pathogenetic theories of compression—
ischaemic neuropathy have been proposed: dysmetabolic,
inflammatory, vascular, and mechanical [1, 10]. In our
view, the neuropathy observed in children with cerebral
palsy is best characterised as spastic—ischaemic; in cases
of sustained nerve overstretching, a spastic—traction—
ischaemic variant may develop.
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Muscles of the upper and lower limbs, pelvic girdle,
and trunk are integrated into continuous myofascial
meridians [3, 11]. In spasticity, tensile forces propagate
along these chains, generating pathological motor
synergies, foot deformities, joint contractures, and
predisposing conditions for tunnel neuropathy:.

Recent studies have demonstrated impaired lower
limb perfusion during reflex tonic activity, spasticity,
and rigidity in children with cerebral palsy [3, 9]. This
is exacerbated by orthopaedic interventions (e.g., serial
plaster casting), which increase mechanical pressure on
vulnerable anatomical sites, elevate intraneural pressure,
augment resistance in epineurial arterioles, and induce
neural and perineural ischaemia — findings corroborated
by triplex ultrasonography. These changes impede
rehabilitation in children with muscle tone disorders
complicated by tunnel neuropathy.

Elevated intracompartmental pressure within
myofascial compartments of the extremities represents
a key aetiological factor in tunnel neuropathy and chronic
compartment syndrome [1,11]. However, pressure values
vary with the type of tone abnormality: in reflex tonic
tension, pressures exceeding 20 mm Hg confer risk of
tunnel neuropathy; spasticity is associated with the highest
pressures (up to 25 mm Hg) and pronounced clinical
manifestations; Rigidity induces degenerative—dystrophic
muscle changes, partial restoration of venous return,
reduced soft-tissue oedema, and consequent pressure
reduction (14-17 mm Hg), promoting regression of
neuropathic symptoms.

References:

In neurologically intact individuals, tunnel neuropathy
diagnosis relies on symptom assessment, history, physical
examination, provocative testing, and, in severe cases,
instrumental studies [2, 8, 10]. In children with cerebral
palsy, however, diagnostic accuracy is compromised by
coexisting cognitive and speech impairments. Consequently,
electroneuromyography (ENMG) constitutes the most
reliable diagnostic modality, with parameters strongly
correlating with neuropathy stage.

Future research should focus on developing pathogenesis-
guided conservative and surgical strategies, alongside novel
diagnostic algorithms for tunnel neuropathy in this population.

Conclusions

1. The development of spastic—ischaemic neuropathies
in children with cerebral palsy is closely associated with
the type of muscle tone disorder, foot deformities, and joint
contractures.

2. Integrated assessment of sonographic parameters,
intracompartmental pressure, and electroneuromyography
(ENMG) findings enables accurate staging of the
pathological process and selection of optimal therapeutic
interventions.
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HATOT'EHE3 TYHEJbHUAX HEBPOIATIN ¥ AITEMA, XBOPUX HA JIIL 3 JE@OPMALISIMU CTOIIXA
TA KOHTPAKTYPAMMU CYIJIOBIB

O. lllynvea

Y «Bceykpaincbkuii neHTp MmatepuHcTBa Ta gutuiecrsa HAMH Ykpainw»
(m. KuiB, Ykpaina),
BinouepkiBcbkmii HeHTP KOMIUIEKCHOI peadiaiTanii st oci6 3 inBaaignictio «lanc»
(m. Bina LepkBa, Ykpaina)

Pesiome.

TyHenbHa HEBPOMATIS € OMHUM i3 YCKJIaIHEHb KIiHIYHOTO nepebiry B Aiteil 3 auTsuum uepedpansuum napanudem (ILIT). 3a
JaHUMH PI3HUX JUKEpeIl, Ha JIOJII0 HeBPOMNATii HIKHIX KiHLIBOK npunazae Bix 65% 1o 80%, a BepxHix KiHUiBOK — Big 12% 1o 20%.
Aute erionaroreHes KOMIPECiiHO-ieMiYHUX HEBPOIaTii € HeocTaTHbo BuBUeHUiL. [lopyiueHHs: M’s130Boro Tonycy B mitei i3 AIIT
YacTO MOEIHYETHCS 3 MCUXIYHMMHU Ta MOBHUMH PO3J1aJaMy, L0 YCKJIaJHIOE A1arHOCTUKY HEBpOIaTii i moTpedye po3poOKH HOBHX
QJITOPUTMIB OOCTEIKEHHSI.

Mera: BU3HAYHUTH JiarHOCTUYHI KpUTEpil Ta MaToreHe3 BUHUKHEHHs TYHEJIbHUX HEBPOMATiil y IiTeil, XBOPHX Ha AUTAYMIl Lepe-
OpasbHUIA mapatid.

Marepianu i meroan pocaimxkenns. [IpoanasizoBani marepiany, orpuMani npu gociimpkenHi 40 namienTis, xsopux Ha I, i3
CIACTUYHOIO JAUILICTIEI0 Ta TEeTpanape3oM. Y 3aJIeKHOCTI Biji MOPYLICHHS M’ 30BOr0 TOHYCY, MallieHTH Oyau po3aineni Ha 3 rpynu. s
JiarHOCTHKH 3aCTOCOBYBAJIM KIIiHIYHI Ta iIHCTPYMEHTAJIbHI METOAN OOCTEKSHHSI.

JocmikeH s IPOBOANIIOCS BiANOBiAHO 10 nmpuHuuMiB [enbciHchKol Aekiapaii. Jlane 1ociikeHHs CXBaJeHe KOMICI€I0 3 MUTaHb
erukn HMATIO imeni I1. JI. Hlynuka (npotokosn Ne 9 Bix 06.11. 2017). Ha npoBenenHst nociipkens Oyina orpumana inhopmoBaHa
3rojia Maii€eHTiB.

PesynbraTh. 3a pe3ynbraraMy T0CIi/DKSHHS BCTAaHOBJICHA 3aJIO)KHICTh BUHUKHEHHS TyHEJIbHHX HEBPOMATiii Bi qedopMariiii BepxHix
Ta HIDKHIX KIHI[IBOK Yy [iTeil 3 MOPYLICHHSIMH M’ s130BOT0 TOHYCY. Bif3Hauanu o0epHEeHY KOPEISLII0 MiX CTaIi€l0 TYHEIbHOI HeBPOMATii
Ta MBHUIKICTIO PO3MOBCIOKEHHSI 30y/KEHHSI, @ TAKOXK, MPSIMHI KOPEISILIHUI 3B’ 30K MK OOJIOBUM CHHAPOMOM i cyOdaciiatbHIM
THCKOM, 1[0 CTBOPIOE MPIOPUTETHICTH IHCTPYMEHTAIBHUX METOMIB 00CTEKEHHSI.

BuchHosku.

1. BUHHKHEHHS CIIACTUYHO-1LIEMIYHUX HeBpomariit y aitei, xsopux Ha I, TicHO moB’si3aHe 3 nedopMariisiMi CTOITH i KOHTPaK-
Typamu Cyriobis
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LIU®POBI TEXHOJIOLTi — CYUACHUI
IHCTPYMEHT JIATHOCTUKH

TA IIPOTHO3YBAHHS XPOHIYHOT'O
A. B. Cemxosuu TICJISOIEPALIIMTHOT'O BOJIIO

IBanO-®paHKiBCHKHUH HAlIOHAIBHUI MEJUYHUN YHIBEPCHUTET,
KHIT «IBano-®pankiBchka obnacHa quTsYa KIiHIYHA JTIKapHS
IBano-®pankichKoi 001acHOT pann»

(M. IBano-®pankiBchK, YkpaiHa)

Pezrome.

Jocmamuwoi kinekocmi inghopmayii wyoo0o diacnocmukuy ma niKyeaunHs 6omo y oimell € ekpau mano. Came momy eocmpuii
ma XpouiuHuil 6inb y dimetl € akmyaibHO NPobIEeMO0 MeOUUHOL ma coyianbHoi cpepu. Xporiunuil Oinb, KUl BUSHAYAEMbCSL
AK 6inb, Wo mpusae abo peyuousye 008ule Mpbox MIicAYi8, Modxce OYmu NePeUHHUM (He3ANeHCHO 8i0 OYOb-1K020 BUABLEHO2O
OION02IUHOO YU NCUXOLOTUHO20 (YAKMOPY, WO CRPUSIE) ADO BMOPUHHUM NO GIOHOUEHHIO 00 YimKoi, 0CHO8HOT emionoaii. E¢hexmuene
nicisaonepayitine 3HeO0NeHHs MAE BUPIUIATbHE 3HAUEHHS OJia 00YIHCAHHA Oimetl ma eumazac moyHoi oyinku bonio. Xoua yugposi
mexwnonoeii, y momy yucii wimyunuii inmenexm (L), éce uacmiute 3acmocogyemucst 0 Oyinku 60110 (aHaniz Mimixu, pyxie mina
ma eokanizayiil), icHye NoMImHA Hecmaya OarHux wooo ix poii 8 MeHedHcMermi nicasonepayitinozo oo y oimell.

Mema. 3anpononysamu cyyachuti yugposuii iHCmpymeHm npoSHO3y8aAnH A XPOHIYHO20 NICAAONePayiuno2o 6010 y dimeil.

Mamepianu ma memoou 0ocnioycennn. Obcmediceno ma nponikosaro 205 dimetl, OneposaHux 3 NPUBOOy aneHOUYUNy, pudixc,
sapixoyene, iopoyene 3 20CmpuUM Ma XPOHiuHUM borem, ki Oy nodineni na 2 epynu. J{o 1 epynu gsitiuwio 114 dimeu, sixi 6ynu
oneposani 3 npusody anenouyumy (1A nioepyna — 83 oumunu 3 eocmpum nicisonepayiiinom 6onem,; 15 nioepyna — 31 oumuna
3 2ocmpum nicisionepayiiHom 6orem y aKux uepes mpu ma 6 micayie 0iaezHOCMOBAHO 03HAKU XPOHIuHO20 6010. [lo Opyeoi epynu
sgitiuwiu 91 oumuna, K 6y ONEPOBAHI 3 NPUBOOY SPUNC YEPEBHOT CIMIHKU, KPURMOPXIZMY, 6apuroyeie ma ciopoyene (2A nidepyna —
61 oumuny 3 cocmpum nicisionepayivinom 6onem, 2B nioepynu — 30 dimetl 3 20cmpum RICIsLONePaAYiHOM 60siem y AKux yepes mpu
ma 6 micayie 0iaeHOCMOBAHO O3HAKU XPOHIUH020 Do, OyinKka AKOCMI 3HeDONeHHs MA HASABHOCMI 20CMPo20 DO NPOBOOUNACH
3a 00nOM02010 8i3yanbHo-anano208oi wikanu (BAILL), wikanu FLACC (obauuus, no3uyist Hi2 6 iKY, AKMUBHICb, NIAY, eMOYItiHULL
cman). Busnauenns noxasnuxie BALL, FLACC npogoounocs 3 nepuioi 00 wiocmoi 0oou y écix dimeti. CuMnmomu XpoHiuHo20
0010 nPooounU 30 donomozoio onumysanvhuxie DN4 ma LANSS uepes mpu ma wicms micsayig niciis OnepamueHo20 mpyyanHsi.
Vei kniniuni ma nabopamopti 00cnioHcenHs npoeoounucs 8ionoeiono do Ienvcincvkoi dexaapayii Beecgimuboi meouynoi
acoyiayii « Emuuni npuHyunu MeOudHux 00CIONCeHb 3a YUacmio JH0OUHU K 00 'ekm docaioxcennsy. Poboma € ¢hpaemenmom
HAYK0B0-00CHIOHOT pobomu Kagedpu oumsauux Xeopoo niciaouniomHoi oceimu IeaHo-QpanKiecbko2o HAYIOHAILHO20 MEOUYHO2O
yHigepcumemy Ha memy: « Cman 300pog’si ma ocobnusocmi adanmayii oimett Ilpuxapnamms i3 CoMamuuHUMU 3aX60PI08AHHAMU,
ix npoghinaxmuxay (Homep depocasroi peecmpayii 0121U111129, mepminu suxonanus 2021-2026 pp.).

Pesynomamu 0ocnioxycenns ma ix 00206openns. 110 uac docniodcenns niomeepoxtceHo HeoOXionicms eepudirayii ma
Mouimopuney 2ocmpoeo oonro (wxanu 6omo BALLL, FLACC) 0ns MO#cAU80CMI NPOSHO3YBAHHS XPOHIYHO20 NICIAONEPAYIUHO20
bonto (wxanu 6omo DN4, LANSS) y dimeii nicisi onepamueHo20 8mpyuants Ha HUXCHbOMY 8I00LII uepesHoi noposichunu. byno
B6CMAHOBIIEHO OUCKPUMIHYIOWY 30amHiCmb 0aHuX wkan oono Ha 1, 3, 6 006u nicis onepamusroco empyyauns. CkiadeHo
aneopumm npoeHO3y68aHHs XpOHIYH020 6010. 3a 00nomozoio wmyyHo2o inmenexmy pospobieno HTML 0ooamoxk 0nsa nayicumis,
Wo 003601A€ 8 NICIAONEPAYIIHOMY Nepiodi 3anido3pumu IMOGIPHICMb BUHUKHEHHS XPOHIYHO20 DONbOBO2O CUHOPOM).

Bucnoesox. Lllsuoxuii po3sumox yughposux mexHonro2it, y momy Yucii wmyuHo2o inmenexkmy, 0036011€ 00 €Kmusizyeamu
OYIHKY 20CMPO20 NICIA0NePayitino2o 6010 Mma HAOAE MONCIUBICIb NPOSHO3VEAHHS XPOHIYHO20 nicisonepayitinozo oonr. Lle
003807151€ TIKAPAM CHOCMEpi2amu 3a YUMU RAYIEHMAamMu ma 3011CHIO8amu MeHeOICMeHm OO0 Ha PAHHIX emanax Qopmyeanis
XPOHIUH020 DONLOBOZO CUHOPOMY.

Knrouoei cnoea: nicasonepayiiinuii 6ins; 0imu; wmyynuii inmenexm, wxana 6onio.

BeTtyn

Hapas3i icHy10Th IporaJIiHy y 3HaHHSIX IO BaJIiI0BaHi
KpUTepii 11 MeBHUX OOJLOBUX CTAHIB Y JTITCH, aleKBaTHI
MIPOTOKOJIH JIIKYBaHHsI, a/leKBaTHE JI03yBaHHS JIKIB JJIs
BCiX BIKOBHX I'PYII Ta aOCOIIOTHA BIJICYTHICTh JJOKa3iB IS
IHBa3MBHMX BTpy4YaHb. KinbKicTh myOrikamnii, MoB’i3aHAX
3 6oneM y miteit, y 2023 pori cTaHOBMIIA IPUOIN3HO OHY
JeCsTy BiJ KIJIBKOCTI, IOB’s13aHO{ 3 60JEM Yy JOPOCIHX.
XpoHiyHUi1 0L OB’ SI3aHUM 31 3HAUHUMH (PYHKIIOHAIb-
HUMU Ta cOliaJbHUMH HopyuieHHsMH [1]. XpoHiuHUI
01716 € TOMMPEHUM SIBUIIEM Y TUTUHCTBI Ta i T TKOBOMY
Billi 1 CYIPOBO/KY€ThCSI HETaTUBHUMU Hacigkamu. [Ipu
LILOMY, XHTTS CIMEil Ta OMiKyHIB TaK0XX 3HAYHO MOTipIIy-
€TBCS. SIKIO 3 MOMEHTY TPaBMH, JIIKYBaHHS YW oIepartii
TIPOXOIUTH TIEBHUIT Yac, a 0116/ IMCKOM(OPT HE 3HUKAIOTH —
HaeTbest Ipo XpoHiYHMH O11h. YacTo BaykKKO BU3HAYUTH iH-

TEHCHBHICTB 00ITI0 200 HABITH TOBECTH HOTO iCHYBaHHA [2,
3]. Auckomdopr i 6116 He MUHAIOTb, & (hi3UIHMI 6116 MOKE
CYIPOBOIKYBATHCS TICUXIYHIMU TIpoOiieMami [4-6]. Xpo-
HIYHAH 01T, SKUH BU3HAYAETHCS SIK OLJb, IO TPUBA€E a0
peunanBYeE IOBIIE TPHOX MICALIIB, MOXKE OyTH IIEPBUHHAM
(He3anexHo B Oy/Ib-SIKOTO BUSIBICHOTO 0i0JIOTIYHOTO UM
TICUXOJIOTTYHOTO (paKTOpy, IO Crpusie) abo BTOPUHHUM
10 BIJTHOIIICHHIO JI0 YiTKO1, OCHOBHOI eTionorii [7-9]. bine
y IiTeH BiAPI3HAETHCSA Bi OO0 y JOpociux depes ¢izio-
JIOTi4HI, aHaTOMI4Hi Ta comianbHi npuuuau [10-12]. Jliky-
BaHHS XPOHIYHOTO OOJIIO y JiTel € CKIIaaHUM Ta TIpobite-
MAaTHYHAM BHACIIIIOK HEAOCTATHHOI KUIBKOCTI JOCIIIDKEHD
Ta BUMarae nepcoHajIi30BaHOr0, MyJIBTHMO/AJIBHOTO Ta
MDKIUCIAIDTIHAPHOTO MMiAXOAY. XPOHIYHUHN OUTh y MITEH,
0e3yMOBHO, € HaJB&)KJINBUM ITUTAHHSAM SIK 3 TOUKU 30Dy
JOCIIKeHb, TaK 1 MeHekMeHTy [ 13-14]. [IpoBeaennst mo-
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Ope CTPYKTypOBaHHX JOCIIIKEHB Yy Mill TaTy3i € CKIATHUM
Ta noporoapTicHuM [15]. SIk HACTIIOK, JTiKapi-aJIbroJIOTH
MArOTh TPYHOIL 3 TUTaHHSMH J{IarHOCTUKH Ta JIIKYBaHHS
XpOHIYHOTO AUTII0T0 O0IIF0 [16-19]. V 1Miif cuTyarii mTyd-
uuii intenekt (LI) moxxe OyTr moTykHUM pecypcom [20].
[TepconanizoBaHi METOAM TOBHHHI OIIHIOBATH HE JIUIIE
maiieHTa B HOTO IITICHOCTI, ajie i mepi 3a Bce B HOTo
yHikansHOCTI [21]. C0BO «1iTH» BKIIIOYAE JIy)Ke Pi3HI Ka-
TEropii Mamie€HTiB — Bif] MAIlI€HTIB BIKOM JIIIE KiJTbKa Mi-
CSIIIIB JIO MiJUTITKIB, sIKi MAIOTh A0COIOTHO Pi3HI aHATOMO-
¢izionoriyni Ta maronorigHi xapakrepuctuku [21]. TTiaxin
JI0 OHi€T 1 Ti€l % 00JIHOBOT MATOJIOTIT Y HEMOBJISTH YH ITijI-
JliTKa 6€3yMOBHO Tependadae He JIMIIE JiBa Pi3Hi MiIX0nu
JI0 Teparii, aje i IBi pi3Hi AiarHOCTUYHI MPOIEeaypH. 3a-
BEpIIYE 10 CKJIQJHY KAPTUHY KOPEJSLIs MK PiAKICHUMHU
TIATOJIOTISIMA Ta OOJIeM, IO XapaKTepHu3ye AiTeH, sSKi iHOmI
€ cupotamu [22]. BOO3 BCTaHOBIIIOE, 1110 CaMe I1i MAIiEHTH
3aCIIyTOBYIOTH Ha 30JI0THI CTaHIAPT JIiKyBaHHS Oouro [23].
Bizomo, 1110 BIUIMB HOBTOPIOBAHMX OOJILOBHX TTOJPa3HUKIB
Yy PaHHBOMY Billi Ma€ KOPOTKOCTPOKOBI Ta JIOBFOCTPOKOBI
HEeTraTUBHI HACIIIKH, Y TOMY YHCII CIIPHsI€ BHHUKHEHHIO
JIe33IalITHBHUX 3MiH Y TTOBEJIIHIII, 3aJIS)KHOCTI BiJl aHaJIbre-
THUKIB Ta 3aTPUMKH MiCIONIEpaIiifHOTO BiTHOBICHHS [24].
KopoTkoCTpOKOBI HACHIIKK MOXKYTb BUKJIMKATH HU3KY He-
BPOJIOTIYHMX, CHIOKPHHHUX Ta CEPLEBO-CYIUHHUX CHC-
TEMHUX CTPECIB, OB’ sI3aHUX 3 TICUXOJIOTTYHOIO TPABMOIO.
JIoBrocTpoKOBi HAaCIiAKK MOXKYTh 3MIHUTH IPOLIEC A03Di-
BaHHS MO3KY, 10 TIPH3BOJHUTH A0 TOPYIIEHHS HEHPOHHOTO
PO3BUTKY, HOBEIIHKOBHX Ta KOTHITUBHUX (DyHKLiH. [TpoTs-
TOM OCTaHHIX KUTHKOX POKIB aBTOMAaTH30BaHa OIIiHKa OOIT0
NpuBepTaEe Bce Oinbry yBary. BoHa J03BoJsi€ NIBHIKO
aHaJi3yBaTH MMOBEAIHKY Ta MOCTIHHO KOHTPOIIOBATH Oijb
y aiTedt. Bupas o0nuvdst TUTHHHY € Iy TIIHBUAM 0i0MapKepoM,
SIKMH MOYKE BKa3yBaTH Ha TSDKKICTB 0odtro [25].

EdextuBHe micnsonepamniitne 3He00ICHHS Ma€e BUPi-
IIAJIbHE 3HAYESHHS JUIS Oy KaHHs JIiTei Ta BUMArae TOYHOT
owiHKH O0iro. TpaauItiitHi MeTOTH, 110 3a3BHYA BUKOPHC-
TOBYIOTBCS y TEAIaTPHYHINA MOMYJIAL{, MafOTh CYTTEBI 00-
MexeHHs. HasiBHI iHCTpYMEHTH OLIIHKHU 00JTI0, SIKI 4acTo
CIIAPAIOTHCS HA CY0’ €KTHBHI IIOKAa3HUKH Ta iH(OPMAIIito Bif
OITiKyHa, MOXXYTh OyTH HEHaIHUMHU Yepe3 pi3He CIpHi-
HATTS y pi3Hux Jroneit. [1kamm camoorinku (behavioral pain
scale — BPS), Taki sik Bi3yaJibHO-aHAJIOrOBa Ikaja (visual
analogue score — VAS), mudposa mxaxa NRS (numerical
rating scale), mkaxa FLACC (faces, legs, activity, cry, and
consolability) BUKOPHCTOBYIOThCS Y AiTEH 3 pI3HUMH KJTiHIY-
HUMH CTaHAMH, SIKi MOXKYTh OyTH HE BaJIiIOBaHIMHU.

Xoua 1udposi TexHounorii, y Tomy uncii 11, Bce yac-
TillIe 3aCTOCOBYETHCS JJIS OI[IHKK OO0 (aHAJi3 MIMIKH,
PYXiB TiJIa Ta BOKaJIi3alliif), iCHy€e MOMiTHA HECTa4a TaHIX
010 TX PoJIi B MEHEPKMEHTI ITiciIsonepaniiiHoro 6ot
y miteit [26].

MerTa. 3anpormnonyBaru cy4acHuid HuQppoBUil IHCTPY-
MEHT MPOTHO3YBaHHS XPOHIYHOTO MiCIS0NEePaIiiHOTO
000 y ITITEH.

MaTepianu Ta MmeToaun AOCNIAXKEHHA

O6cTexeno Ta nposikoBaHo 205 niTeid, siki Oyiau 1mo-
nineni Ha 2 rpynu. o 1 rpynm yBidtuoio 114 miteid, sxi
Oynu orepoBaHi 3 npuBoAy aneHauuuty (1A miarpyna —
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83 muTHHY 13 TOCTPUM micistonepartiianoM oonem; 15 min-
rpymna — 31 DuTHHA 3 TOCTPHUM IicasonepanitHoM 6omem),
y sIKHX yepe3 3 Ta 6 MicAliB Oys0 JiarHOCTOBAHO O3HAKU
XpoHigHOTO 601I0. J{0 mpyroi rpymw yBidnum 91 nqutnHa,
sIKi OyJIM OTIepOBaHi 3 PUBOLY TPUK YEPEBHOT CTIHKH, KPHII-
TOpPXi3My, BapHKoIlele Ta riapornene (2A miarpyma — 61 mu-
THHA i3 TOCTPUM MicIsionepariiaum 6onem; 2b miarpymna —
30 piTelt 3 rocTpuM micisonepaniiinoM 6oeM), y IKUX de-
pe3 3 Ta 6 MicsI1iB IarHOCTOBAHO O3HAKU XPOHITHOTO OOJTIO.

OI1iHKa SKOCTi 3HEOOJICHHS Ta HaSBHOCTI TOCTPOTO
0OJIFO MPOBOIMIIACH 32 JOTIOMOTOIO Bi3yallbHO-aHAJIOTOBOT
mkanu (BAILD), mkanu FLACC (o6muuds, mo3ullist Hir
B JIXKY, aKTUBHICTb, TIa4, €MOIIHHUN cTaH). Bu3Ha-
yenHs noka3sHukiB BAIIl, FLACC mpoBoawioch 3 mep-
1101 710 mI0CTOi 00U y BCixX AiTeld. CUMITOMH XPOHIYHOTO
00ITIO TIPOBOIVIIH 32 JOTIOMOTOO OMTUTYBabHUKIB DN4 Ta
LANSS 4epe3 Tpu Ta mICTh MICSIIIB HICIs ONIEPATHBHOTO
BTpy4aHHs. [liarHOCTHKY Ta JIiKyBaHHs rOCTPOTO aleH IH-
IIUTY Ta TPHXK, BapUKOIIENE, TIAPOIIeTe Y AiTel TPOBOIIIH
3rigHo aitodoro [IpoTokomy nikyBaHHS [27].

Pobora € pparmeHTOM HayKOBO-IOCIIITHOT pOOOTH Ka-
dbenpu TUTIYUX XBOPOO MICISIIATUIOMHOL OCBiTH [BaHO-
(hpaHKIBCHKOTO HAILlIOHATTFHOTO MEIUYHOTO YHIBEPCUTETY
Ha TeMy: «CTaH 3710pOB’st T 0COOJIMBOCTI aganTariii giteit
[IpukapnarTs i3 cOMaTHIHUMH 3aXBOPIOBAHHIMH, iX TIPO-
(dhimaxtukay (HoMep nepkaBHoi peectparii 0121U111129,
TepMinu BukoHaHHs 2021-2026 pp.).

Pe3ynkTaTn pocnigkeHHs Ta ix o6roBopeHHs

Y Mexax MpOoBENeHOTO AOCIHiHKEHHS OyIIo OI[iHEHO
NPOTHOCTHYHY €(EKTUBHICTh KIIHIYHUX IIKAJ JUIsS BH-
3HAYCHHS IHTEHCHBHOCTI TOCTPOro OOJIO 3 METO MpPO-
THO3YBaHHS PU3UKY PO3BUTKY XPOHIYHOI0 00JILOBOTO
CUHJIPOMY Y JiT€H MPOTArOM TPHUMICSIYHOTO IIEPioay
ITiCIIS OTIEPATHBHOIO BTPYYaHHS 3 IPHBOLY allCHIMIHTY.
Amnani3 nokaznukiB mkainu FLACC 3acBiquuB JOCTaTHHO
BHCOKY IUCKPUMIHAHTHY 3[aTHICTh Y BU3HAUCHHI ITalli-
€HTIB 13 HOTEHIIMHO MiIBUILIEHUM PU3UKOM (DOpPMYBaHHS
XpoHiuHOTO 60JI0. 30Kpema, y mepury 100y Imicis ore-
paii 3a MoporoBoro 3HaueHHs >6 OaxiB OyI0 OTPUMAHO
AUROC 0,73 (95% AT 0,63-0,83; p = 0,002). Ha Tpetto
o0y pH oporoBoMy piBHI >5 6aimiB 3HaueHHSI AUROC
cranoBmio 0,71 (95% AI 0,62-0,81; p = 0,003). Maxkcu-
MaJbHa JUCKPUMiHAHTHA CIIPOMOKHICTD TIKAJK BiIMida-
Jlach Ha 1IOCTY J00Y, Je 3a MOPOroBOTO 3HAUEHHS >5 Oa-
1iB AUROC nocsras 0,81 (95% A1 0,73-0,89; p < 0,001),
10 CBiTYHTBH MPO 11 BUCOKY MPOTHOCTHYHY Yy TIINBICTH HA
Hi3HIMOMY eTari miciasionepauniiHoro nepiofy. HatomicTs
HaifHIKYa MPOTHOCTHYHA TOYHICTh CHOCTEpirajack IpH
omintoBanHi 6ot 3a FLACC >6 6aiiB y nepiny 100y
micyst BTpy4anHst. [lapanensHo Oyi1o mpoananizoBaHo Ipo-
THOCTHYHY HiHHICTH Bi3yaJbHO-aHAJIOTOBOI KA OO0
3[IaTHICTB 32 IOPOTOBOTO 3HaYCHHS >4 OajiB cTaHOBHIIA
AUROC 0,66 (95% A1 0,55-0,77; p = 0,022). Ha miocty
J00y MICIIs BTpY4aHHS [IPY TOPOTOBOMY PiBHI >2 OaiB e
mokasHuk 3poctaB 1o AUROC 0,77 (95% Al 0,68-0,86;
p < 0,001). BaxJuBo miAKpeCIuTH, IO caMe OIliHKa T0-
ctporo 6oto 3a BAILl >2 GaniB Ha mocty 100y MpOIeMOH-
CTpyBaJia HAHBHILlY TPOTHOCTHYHY TOYHICTH LIIOJI0 PO3BHU-
TKy XpOHIYHOTO 60110, 3a0e3neunBmm 100% 9yTauBicTh
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kpurepiro (Tab. 1). OTxe, pe3yasTaTy T0CHiKEHHS CBiI-
4arh MPOo Te, IO OIIHIOBAHHS TOCTPOTO OOJIIO 33 JOMOMO-
roro mkaiaun FLACC moxe po3misiiarucs sik iHGopmarus-
HUH IHCTPYMEHT ISl PAaHHBOTO NMPOTHO3YBAHHS PO3BUTKY
XPOHIYHOTO 0OJILOBOTO CHHIPOMY Y MEIIaTPUYHHUX MAIli€H-
TiB MICIIA XipyPTiYHOTO JiKYBaHHS 3 IPUBOJLY AIlCHIUIIHTY.
Ioennanns ganux FLACC ta BAII miacuittoe mpor{oc-
THYHY MOJEJIb 1 MOXKe OyTH 1HTerpoBaHe B KIIiHIYHI ajro-
PUTMH TICISOTIEPALIifHOTO CITOCTEPEIKEHHSI.

Pesynerary anaiizy npogeMOHCTPYBaIH, IO J{iarHoc-
THYHA MOJIEJIb OL[IHIOBAHHS TOCTPOTo OO0 32 JOIIOMOTOI0
mkanu FLACC y nporHo3yBaHHi pO3BUTKY XPOHIYHOTO
00JIbOBOTO CHHAPOMY Y MEiaTPHYHUX MAIlI€HTIB MiCIIs
OIIEPaTHUBHUX BTPY4aHb 3 IPUBOJLY IPIK YEPEBHOI CTIHKH,
KpUITOPXi3My, BapHKOLEJe Ta Tigpolelie XapaKTepusy-
Bajiacs CEpeIHBOI0 TUCKPUMIHYIOUOIO 3[aTHICTIO ¥ PaH-
HBOMY MicisionepaniiiHoMy nepioni. 30Kkpema, y mnepiry
J00y TicC/Is ONepaTHBHOTO BTPYYaHHS IIPH HOPOTOBOMY
3Ha4eHHi >4 GainiB Oyno orpumano AUROC 0,68 (95%

J10,58-0,79; p=0,013). Ha npyry noOy auckpumiHaHTHa
CIPOMOXKHICTP 3aJIMIIANACS TIOMIPHOIO: TIPH IIOPOTOBOMY
3HauyeHHi >3 6anie AUROC cranosus 0,65 (95% I
0,53-0,77; p = 0,046). HartomicTs Ha TpeTio n00y IMIKaia
FLACC He nponeMoHCTpyBajla CTAaTUCTUYHO 3HAUYyIIO1
MIPOTHOCTHYHOI IIHHOCTI, 0 miaTBepmKyeThest AUROC
0,66 (95% M1 0,51-0,81) mpu p > 0,05.

OuiHrOBaHHS rocTporo OO0 3a IOIIOMOTOI0 Bi3yaJlbHO-
anasorosoi mkanu (BAIL) y 11iif ke KOTOpTi Mali€HTIB BU-
SIBUJIO BiICYTHICTh MPOTHOCTHYHOI iH()OPMATUBHOCTI Ha
riepiry 100y micis orepartii: 3HadeHHs AUROC cranoBmiio
0,61 (95% /1 0,50-0,73) ipu p > 0,05. Bonnowac Ha Apyry
100y monens Ha ocHoBi BAIII mpogemoHcTpyBana cepen-
Hili piBeHb JUCKpUMiHALI] PU3UKY (POPMYBaHHS XPOHITHOTO
6omro — AUROC 0,69 (95% 11 0,58-0,79; p=0,015) npw 1o-
poroBoMy 3Ha4deHHi >3 OaltiB. AHAJIOTIYHIN PiBEHb JUCKPH-
MIHYIOUOT 31aTHOCTI 30epiraBes 1 Ha Tpetto 100y: AUROC
0,69 (95% M1 0,55-0,84; p=0,039) 3a Toro camoro moporo-
BOTO 3HAYEHHS1. Y3arajabHeHi MOKa3HUKY HaBeneHo y Taom. 1.

Ta6bnuus 1
ANEHOVLINT "PVXKI, BAPUKOLIENE
1 AOBA 6 JOBA 1 AOBA 2 JOBA 3 0OBA
FLACC >6 6anis 23 banu 24 6anu 24 6anuv
BALL >7 6anis 22 6anis 23 6anu 23 banu

[ TyuHnii iHTETEKT MOXE aHANI3yBaTH BEJIMKI HAOOpH
JaHVX JJI1 PAaHHBOTO BUSBIICHHS AITEH, CXUIIBHUX JI0 PH3UKY
PO3BHUTKY XPOHIYHOTO OOJTFO, IOTIOMATar0uH JIIKapsiM IIepco-
HAJI3YBaTH JIiKyBaHHA Ta ipodinaxredHi crparerii. LI Takoxk
BHKOPHCTOBYETHCS JUISI JIIArHOCTHKH Ta MEHEIDKMEHTY OOJIIO
Y IiTeH, HATIPUKIIAT, TS OIIHKH OO0 32 BUPA30M OOITIIYs
a00 1151 MOJIIIIEHHST B3aEMOJIiT MK ITAI[iCHTOM, CiM’€IO Ta JTi-
KapeM. Mojiesni MalllMHHOTO HaBYaHHS MOKYTh ITPOTHO3YBAaTH
BUHUKHEHHS XPOHIYHOTO OOJII0, BUKOPHUCTOBYIOUH Pi3HI JaHi
nanienTa. 3 onsiay Ha ue it I noBunen Oytu 3anannit
TIEPBUHHMI AJITOPUTM, KM BUIVIAAAB HACTYITHIM YHHOM:

1. ®opmyBanns 3aBaanns B LI

VY mryunomy iHTenekti Grok Oyino mocraBieHo 3a-
BJAHHS: 3T€HEPYBaTH KOJ IJIsl IPOCTOro BEO-I00aTKy
(HTML), sixuii no3BosIsie aHaNIi3yBaTH PU3KK XPOHi3amii
00Ir0 y IiTEH MICIIs IEBHUX OTICPAaTUBHUX BTPYYaHb.

2. OCHOBHi BUMOT'H 10 A10JATKy

o AHani3 pu3uKy XpoHi3alii 000 3 MOKINBUMH pe-
3yJIbTaTaMu:

® HU3BKHUH PHU3UK,

" CcepemHiil pu3uK,

® BHCOKUII pU3UK.

o Ilepemnik omepaliiii: aneHIEKTOMIs, OIeparii 3 MpH-
BOJIy TPYIK, BapiKollelie, TipolLiese TOmIO.

o BuxopucranHs cnenialbHUX MOKA3HHUKIB Ta IIKaJl
JUTA aHaJlizy, PO3paxoBaHUX 3a (hopMyIaMu.

o OO00B’3KO0BI1 MO 7Sl BBEICHHS BPYUHY:

" JaTa 3allOBHEHHS,

= [IIb marienra,

" THO Omeparii,

" 3HAYCHHS MMOKA3HUKIB 32 [IKaJaMHU.

o MoxnuBicTh 30€peXeHHs BBEJICHUX JaHUX Y TEK-
CTOBHM JJOKYMEHT.

3. I'enepanis nepumoi Bepcii koxy

[Ticnst cTBOpEHHS YiTKOTO MPOMIITY OyJI0 OTPUMAHO
rotoBuii kox Big HII. OgHak npu TecTyBaHHI BUSBICHO

po0seMy: HEKOPEKTHE BioOpakeHHS pe3yibTaTiB ce-
PEIHBOTO PU3HKY.

4. Kopekuisi Ta B10CKOHAJIEHHS

st ycyHEeHHS TOMIIIOK 0yIT0 cpopMOBaHO MTOBTOPHUIA
3anut 1o I 3 yrounenHsam:

O HEeOoOXiTHICTh KOPEKTHOI JIOTIKH BU3HAYEHHS PiBHA
PH3HKY,

O JI0JaTKOBI MoOa)kaHHA 11070 Au3ainy (wpudrH,
KOJILOPH).

5. Jpyra Bepcis koxy

[Ticng BHECEHUX 3MiH OYII0 OTPUMAaHO OHOBJICHHH KO/,
aJie BUABWIIACS TOMMJIKA ITiJ1 4ac 30epeKeHHs TAaHUX y TeK-
CTOBHMH JOKYMEHT. [IpobneMy BHUPILIMIN IUIIXOM J0/aT-
KOBOI IIPaBKHU KOAY.

6. ®inaaizanist MPOEKTY

[Micns mpyroi mpaBKu AONATOK MOYaB (QYHKIIOHYBaTH
HaJIS)KHUM YMHOM — KOPEKTHO aHajli3yBaB JiaHi Ta 30epi-
raB pe3yibTaTH.

7. TecryBaHHs

Jonarok Oys10 MpoTECTOBaHO TPHOMA aHECTE310JI0TaMU.
KoxxeH BBOAMB BIIACHI AaHi MAIiEHTIB UIST aHATi3y. TecTy-
BaHHS IMiTBEPANIO NPABMWIBHICTh pOOOTH IPOTpaMu Ta
JOCSTHEHHS IIOCTABICHHUX LIJIEH.

Takum 4rHOM, TIPOIIEC CTBOPEHHS AOJIATKY CKIIaIaBCs
3 IOETaHOI TeHepallii, MepeBipKy, BUSBICHHS TOMUIIOK,
BHECEHHS KOPEKIii Ta (iHaIbHOTO TeCTyBaHHS, 110 3a0e3-
MIEYMIIO OTPUMAHHSI IPaIe31aTHOTO iHCTPYMEHTY.

[Mamienram (miti a6o iX OATHKW/OMIKyHH) HA MOO1TB-
Huit Tenedon Hamgiciano HTML-daiin, B skoMy BOHH
TIPAIIOBAIIN TIPOTITOM CIIOCTepeXeHHs. [laHi BHOCHINCH
3rigHo 3anmoBHeHuX mmkan 6omo BAUI, FLACC. Otpuma-
HUH pe3ysbTaT 1aB 3MOT'y CIPOTHO3yBaTH HMOBIPHICTH BH-
HUKHEHHSI XpOHIYHOTO TicisonepaniitHoro 6oxro. Himkae
HaBonuMo iHTepdeiic HTML-daitny i3 MoxxnuBrME Bapi-
AHTaMH [TPOTHO3YBAaHHSI B 3aJIE)KHOCTI BiJl HOIMLIEIITUBHOT
BIJITIOBIJIi MaIjieHTa Ha onepanidauil ynHauK (Puc. 1-2).
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BucHoBok
HasiBHi MeTOZM Ta 3acO0H IS OI[IHKH FOCTPOTO Ta
XPOHIYHOTO 0OJIFO 3a3BUYAl CKCTPAIOIIOIOTHCS 13 IOPOC-

IBuaKui po3BUTOK NH(POBUX TEXHOIOTIH, y TOMY
gucii I, 103Bossie 00’ €KTUBI3yBaTH OIIHKY TOCTPOTO
TICIOTIepaniifHOTO OO0 Ta HaJa€ MOYKIIMBICTH IIPOTHO3Y-

1101 npakTuky. [1Ikaan-onuTyBanbHUKH JIsE OLIHKH O0JII0
B UTSAYiH MPaKTHIII HE 3aBKIN 00 €KTHBHO IiITBEPIKY-
I0Th IHTEHCHUBHICTb 00JII0 Yepe3 BiK JUTHHH, KOTHITUBHI
3MiHH TaIli€HTa, Cy0 €KTUBHE MepeOiTbIICHHS/ TIPUMEH-
IICHHS 0aThKaMu/OMiKyHAMH OOJBOBUX BiAUYTTiB.

BaHHS XPOHIYHOTO MicisonepariiHoro 6omo. Lle no3Bose
JIKapsIM CHOCTepiraTy 3a IUMU TallieHTaMU Ta 31iHCHIO-
BaTH MECHEIKMEHT OOJII0 Ha paHHIX eTamax (popMyBaHHS
XPOHIYHOTO OOIBOBOTO CHH/IPOMY.
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DIGITAL TECHNOLOGIES AS A MODERN TOOL FOR THE DIAGNOSIS AND PREDICTION OF CHRONIC
POSTSURGICAL PAIN

Ya. V. Semkovych

Chief Medical Officer of the Municipal Non-Profit Enterprise «Ivano-Frankivsk Regional Children’s Clinical Hospital of the
Ivano-Frankivsk Regional Council»

Summary.

Chronic pain in children represents a significant global public health concern and is among the leading causes of morbidity in the
paediatric population. It is defined as pain persisting or recurring for longer than three months and is classified as primary (occurring
independently of any identifiable biological or psychological contributing factor) or secondary (associated with a clearly established
underlying aetiology). Adequate postoperative analgesia is crucial for children’s recovery and requires accurate pain assessment.
Although digital technologies, including artificial intelligence (Al), are increasingly employed to assess pain through analysis of facial
expressions, body movements, and vocalisations, evidence regarding their effectiveness in the management of postsurgical pain in
children remains limited.

Aim: to propose a modern digital tool for predicting chronic postsurgical pain in children.

Materials and Methods. A total of 205 children who underwent surgery for appendicitis, hernia, varicocele, or hydrocele and
presented with acute or chronic pain were examined and treated. Group 1 included 114 children, who underwent surgery for appendicitis
(subgroup 1A — 83 children with acute postoperative pain; subgroup 1B — 31 children with acute postoperative pain who were diagnosed
with signs of chronic pain after three and six months. The second group included 91 children, who underwent surgery for abdominal wall
hernias, cryptorchidism, varicocele, and hydrocele (subgroup 2A — 61 children with acute postoperative pain; subgroup 2B — 30children
with acute postoperative pain who were diagnosed with signs of chronic pain after three and six months).

The quality of pain relief and the presence of acute pain were assessed using a visual analogue scale (VAS) and the FLACC scale
(face, legs in bed, activity, crying, emotional state). VAS and FLACC scores were determined from the first to the sixth day in all children.
Symptoms of chronic pain were assessed using the DN4 and LANSS questionnaires three and six months after surgery. All clinical and
laboratory studies were conducted in accordance with the World Medical Association’s Declaration of Helsinki, ‘Ethical Principles for
Medical Research Involving Human Subjects.’

This work is part of the research work of the Department of Paediatrics of Postgraduate Education of the Ivano-Frankivsk National
Medical University on the topic: ‘Health status and adaptation characteristics of children with somatic diseases in the Carpathian region,
their prevention’ (state registration number 0121U111129, completion date 2021-2026).

Results and Discussion. The prognostic utility of acute pain assessment scales (VAS, FLACC) in predicting the development
of chronic pain (DN4, LANSS) was evaluated in children three months after appendectomy or surgery for abdominal wall hernia,
cryptorchidism, varicocele, and hydrocele. The discriminative ability of the pain scales was assessed on postoperative days 1, 3, and 6,
and a predictive algorithm for chronic pain was developed. An Al-based HTML application was developed to identify children at risk
of chronic pain in the postoperative period.

Conclusion. Rapid advances in digital technologies, including Al, enable objective assessment of acute postsurgical pain and facilitate
its prediction. This approach allows clinicians to closely monitor patients and implement early interventions aimed at preventing the
development of chronic pain syndrome.

Keywords: Artificial Intelligence; Child; Pain Scale; Postsurgical Pain.
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MINIMALLY INVASIVE COUNTER
CORTICOTOMY OF THE DISTAL FEMUR
IN PATIENTS WITH CONGENITAL LOWER
LIMB DISORDERS (WITH PRESERVATION
OF MEDULLARY CANAL STRUCTURES)

K. H. Mirzamurodov, A. U. Gafforov,
A. A. Teshayev, A. Z. Isomutdinov
Bukhara State Medical Institute named after

Abu Ali ibn Sino
(Bukhara, Uzbekistan)

Summary.

The increasing demand for orthopaedic correction calls for the refinement of surgical techniques that maximize bone
regeneration while minimizing iatrogenic trauma to the medullary canal.

Aim of the study: to evaluate the outcomes of a novel dual-approach femoral corticotomy in patients with hypochondroplasia
and achondroplasia.

Materials and methods. A prospective dynamic active study enrolled 40 patients. The cohort was divided into a comparison
group (Group 1, n=20) and a study group (Group 2, n=20), comprising pediatric patients aged 7-18 years with polysegmental
deformities and lower limb shortening of genetic etiology. Group 1 underwent conventional single-approach corticotomy,
while Group 2 received femoral corticotomy through two sequential approaches—minimally invasive counter corticotomy via
anteromedial followed by anterolateral access—with mandatory final stabilization using an external fixation system with tension
rods or hinge assemblies. Treatment outcomes were assessed according to four parameters. achieved segment lengthening,
absence of residual deformity, preserved limb and joint function, and patient-reported satisfaction metrics. The study protocol
received ethical approval from the Republican Specialized Scientific and Practical Medical Center of Traumatology and
Orthopaedics (Approval No. 8-2023, dated 15 August, 2023). All procedures were conducted in accordance with the World
Medical Association’s Declaration of Helsinki (2000 amendments). Statistical analysis was performed using Microsoft Excel
2013. Given the sample sizes in the groups, non-parametric statistics were applied with a significance level set at p < 0.05.
Quantitative sample characteristics are presented in the table as the median (25th-75th percentiles) and the number of
observations (n), corresponding to the number of step cycles. The statistical significance of differences was determined using
the unpaired Wilcoxon test.

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)».

Results of the study. In Group 1 (n=20), where classical corticotomy in the distal third of the femur was performed via an
anterolateral approach, outcomes were excellent in 85% of patients, good in 5%, and satisfactory in 10%. In Group 2 (n=20),
where a dual-approach counter corticotomy preserving the medullary canal was used, outcomes were excellent in 90%, good
in 5%, and satisfactory in 5%.

Conclusion. Both techniques achieved careful preservation of the medullary canal structures and yielded a high rate of
satisfactory outcomes. The novel dual-approach femoral corticotomy proved to be a viable and effective alternative to the
classical technique for patients with hypochondroplasia and achondroplasia.

Keywords: Vdistraction Osteosynthesis; llizarov Method; Osteotomy; Corticotomy; Counter Corticotomy; Polysegmental
Osteosynthesis.

Introduction

Contemporary trauma and orthopaedic surgery is
witnessing a steady increase in the number of surgical
procedures, driven by a rising incidence of both post-
traumatic conditions and congenital musculoskeletal
disorders. Achondroplasia, a systemic skeletal
dysplasia caused by impaired endochondral growth of
long and short tubular bones, is well-characterized in
the clinical, radiological, and genetic literature [1-4].
This condition also frequently necessitates surgical
management. The critical need for increasing stature in
patients with achondroplasia stems from a significant
discrepancy between chronological age and height [5-7].
Multidisciplinary research into height augmentation for
these patients has concluded that surgical limb lengthening
currently remains the only viable treatment option [8-11].
As these procedures involve bone resection, the number
of osteotomies performed continues to grow.

The modern orthopaedic operating theatre is equipped
with a vast array of osteotomes and chisels of various
designs, featuring different blade widths, instruments for
low-impact osteotomy, and chisels with protective guards
to prevent penetration of the medullary canal [12, 13].

Surgical preference is given to techniques that mitigate
risk, enhance outcome predictability, and reduce operating
time. Consequently, the development of new instruments
and surgical methods remains a priority, with a focus on
performing osteotomies that maximize the preservation of
the medullary canal structures and the bone marrow, with
its rich vascular and neural network.

A meticulously performed femoral osteotomy is
crucial for the successful correction of deformities, limb
lengthening, and the management of bone defects [14-16].
However, a purely mechanical approach to distraction-
compression osteosynthesis using an external fixator,
which fails to account for the biology of osteogenic tissues
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and causes damage to the bone marrow, often results in
compromised outcomes. These include delayed union, non-
union, and pseudarthrosis, typically requiring unplanned
revision surgeries. This necessitates additional time,
financial resources, and healthcare utilization to achieve
the desired therapeutic goal [17-20].

Aim of the study: to evaluate the outcomes of
anovel dual-approach femoral corticotomy in patients with
hypochondroplasia and achondroplasia.

Materials and Methods

The study protocol received ethical approval from the
Institutional Review Board of the Republican Specialized
Scientific and Practical Medical Center of Traumatology
and Orthopaedics (Approval No. 8-2023, dated 15 August,
2023). All procedures were conducted in accordance with
the World Medical Association’s Declaration of Helsinki
(2000 amendments). Statistical analysis was performed
using Microsoft Excel 2013. Given the sample sizes in
the groups, non-parametric statistics were applied with
a significance level set at p < 0.05. Quantitative sample
characteristics are presented in the table as the median
(25th-75th percentiles) and the number of observations (n),
corresponding to the number of step cycles. The statistical
significance of differences was determined using the
unpaired Wilcoxon test.

This prospective dynamic active study enrolled 240
patients. A total of 120 patients were assigned to the
comparison group (Group 1) and 120 to the study group
(Group 2).

The cohort comprised patients aged 7-18 years
with polysegmental lower limb deformities secondary

to systemic musculoskeletal genetic disorders. All
patients received treatment at the Bukhara Regional
Multidisciplinary Medical Center and the G. A. Ilizarov
National Medical Research Center for Traumatology and
Orthopaedics.

Group 1 (n=20) underwent conventional single-
approach femoral corticotomy in the distal third via an
anterolateral approach. Approximately three-quarters of
the femoral circumference were transected. To complete
the corticotomy, mechanical manipulation was employed:
either wedging the bone wound with a key or redressing
the fragments using the apparatus supports to disrupt
the integrity of the remaining quarter of the femoral
circumference.

Group 2 (n=20) underwent a dual-approach counter
corticotomy designed to preserve the medullary canal
structures. This technique involved preliminary sequential
drilling of aligned perforations along the planned
osteotomy line through both cortical plates. An osteotome
with a guiding spike on its cutting edge was then engaged
into these pilot holes to sequentially connect them,
ensuring precise division of the cortical bone between
perforations while avoiding intrusion into the medullary
canal.

Notably, in some patients with systemic skeletal
dysplasias, physeal closure in long tubular bones
occurred 3-4 years earlier than in individuals with normal
osteogenesis.

Patient distribution by age is presented in Table
1, and by diagnosis in Figure 1. Achondroplasia and
pseudoachondroplasia were the most prevalent diagnoses,
while hypochondroplasia was confirmed in only two of the
fort y cases (5%).

Table 1
Age Distribution of Patients in the Study Groups
Indicators 7-10 years 11-14 years 15-18 years
Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
Number of abs. 7 6 5 7 8 7
Patients % 35 30 25 35 40 35
Mean Age 8.6+£1.3 8.6+1.3 12.1+1.6 12.1+1.6 15.4+0.8 15.410.8
10
9
8 B Group 1
B Group 2
1
Achondroplasia Pseudoachondroplasia Hypochondroplasia
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Fig. 1. Distribution of patients by nosology.
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The corticotomy technique was refined at National Ilizarov
Medical Research Center for Traumatology and Orthopaedics
to address limitations identified through retrospective analysis.
Performing a dual-approach counter corticotomy in the distal
femoral third requires standard orthopaedic operating room
equipment. The essential instrumentation includes a scalpel,
a set of elevators, an orthopaedic hammer, osteotomes or
chisels, a power tool (medical drill), drills and trocars of
various diameters for corticoperforations.

Surgical Protocol for Dual-Approach Counter
Corticotomy of the Distal Femur

As with conventional corticotomy, minimally invasive
counter corticotomy begins with femoral osteosynthesis
using an external fixation device, with mandatory final frame
stabilization employing tension rods or hinge assemblies.

Following frame application, the counter corticotomy level
is identified and marked on the skin. Threaded rods in the
distal frame segment are temporarily removed during the
corticotomy, enabling accurate determination of complete
corticotomy across the entire perimeter of the cortical plate.
The corticotomy is performed sequentially through two
approaches: first via a medial approach, then via a lateral
approach. Longitudinal stab incisions up to 8-10 mm are
made with a scalpel along the projection of the corticotomy,
and access to the femur is created bluntly using an elevator.
Prior to the medial corticotomy, corticoperforations are
made perpendicular to the bone with a 2.5-3.5 mm drill
along the anterior, medial, and posterior surfaces of the
cortical plate, avoiding penetration of the drill into the
medullary canal (Figure 2).

Figure 2. Medial approach for the femoral counter corticotomy technique

Corticoperforation defines the trajectory for the
subsequent counter corticotomy, reduces cortcal
resistance to the osteotome, and prevents undesirable
and uncontrolled cortical fracture. Following drilling,
a suitably sized osteotome (10-20 mm width, depending
on the patient’s age) is inserted into the formed access,
parallel to the muscle fibers, until it is in full contact with
the bone surface. Maintaining tight contact with the bone,
initial shallow scoring cuts are made along the cortical plate
(in pediatric patients, this maneuver facilitates access under
the periosteum and subsequent subperiosteal work). The
osteotome is then repositioned perpendicular to the bone,
and controlled, short hammer strikes are used to sequentially
transect the cortical plates following the previously drilled

trajectory — anterior, medial, and posterior — while preserving
the medullary canal. The technique of transecting the cortical
plates is similar to the technique of cutting glass or ceramic
tiles: initial superficial scoring in all three planes is followed
by gradual, deeper osteotome advancement until complete
transection of only the cortical plates of the medial part of
the femur. This controlled approach prevents osteotome
impaction and minimizes the risk of uncontrolled femoral
splitting with aberrant fracture propagation.

Following complete medial corticotomy, a corresponding
lateral incision is made directly opposite the medial portal
along the anterolateral thigh, guided by the skin marking and
matched to the medial incision length and the working part
of the selected osteotome (Figure 3).

G

Figure 3. Surgical technique for the anterolateral femoral counter corticotomy
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The anterolateral approach mirrors the medial
procedure. Blunt dissection with an elevator establishes
access to the surface of the femur. A 2.5-3.5 mm drill is
used to create corticoperforations perpendicular to the
bone along the anterior, lateral, and posterior surfaces of
the cortical plate, preserving the medullary canal. The
osteotome is inserted following the known rules: first
parallel to the muscle fibers until contact with the bone
surface, then several cutting movements on the surface of
the cortical plate, after which the blade of the osteotome
is turned perpendicular to the bone surface. Controlled
hammer strikes initiate grooving of the anterior, lateral,
and posterior cortical plates, followed by progressive
deepening of the osteotomy. The counter corticotomy is
usually achieved without a wedging turn of the osteotome
with a wrench. The operating surgeon tactilely confirms
successful cortical discontinuity through acquired
fragment mobility. Verification of the completeness
of the counter corticotomy by turning the osteotome
with a wrench or by applying counter-rotation to the
supports is strongly discouraged, as such maneuvers
inevitably traumatize medullary structures and compromise
controlled osteogenesis. If incomplete counter corticotomy
is suspected, a narrow elevator should be used to identify
the area of doubt, followed by careful targeted osteotome
application in this location until subtle fragment mobility
provides definitive confirmation of the corticotomy
completion. Finally, the temporarily removed fixation
rods are reinstalled, minimizing the period of fragments
instability and preventing their displacement. The pre-
contoured rods facilitate automatic reduction if minor
displacement has occurred.

Treatment outcomes were categorized as excellent,
good, and poor (unsatisfactory). An excellent result required
a predictable osteotomy performed along the intended line,
with the expected duration, without fragments or cracks,
and without complications; achievement of the planned
lengthening objective without residual deformity; full

preservation of limb function and joint mobility; and
complete patient satisfaction with the treatment results.
A good result was assigned when a predictable osteotomy
without fragmentation achieved the planned lengthening,
but was associated with a prolonged procedure, minor joint
stiffness (5-10°), residual or acquired segment deformity
(3-5°), and partial patient dissatisfaction. A satisfactory
outcome described a predictable osteotomy along the
planned line, with prolonged duration and formation of
minor fragments and/or cracks, but without complications;
the achieved lengthening measured up to 75% of the
planned amount, accompanied by joint movement limitation
up to 10-15° and/or segment deformities up to 5-10°
with the patient expressing partial satisfaction with the
treatment outcome. A poor result was defined by an aberrant
osteotomy line with the formation of fragments and/or
cracks, failure to achieve 75% of the planned lengthening
objective, significant joint contracture exceeding 15°,
deformity greater than 10°, and patient dissatisfaction.

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)».

Results

In Group 1 (n=20) treated with conventional single-
approach femoral corticotomy, outcomes were distributed
as follows: 85% excellent, 5% good, and 10% satisfactory.

In Group 2 (n=20) treated with the dual-approach
counter corticotomy with preservation of medullary canal
structures, outcomes were distributed as follows: 90%
excellent, 5% good, and 5% satisfactory. The treatment
outcome data for both study groups are presented in
Table 2.

Table 2.
Treatment Outcomes
Number of Patients
Study Group Excellent Good Satisfactory Poor
abs. % abs. % abs. % abs. %
Group 1 (n=20) 17 85 1 5 2 10 0 0
Group 2 (n=20) 18 90 1 5 1 5 0 0

The combined excellent and good outcomes comprised
90% (18/20) of Group 1 and 95% (19/20) of Group 2.
Notably, two patients (10%) in Group 1 with objectively
satisfactory outcomes subjectively rated their results as
excellent. No poor outcomes were recorded in either group.

Clinical Case Report.

A 13-year-old male (Patient Y., Group 2) presented with
pseudoachondroplasia, short stature (100 cm height), and
multiplanar lower limb deformities. Clinical assessment
revealed combined hip and knee joint contractures,
bilateral tibial varus, and disproportionate shortening
of all extremities (Figure 4a). To restore height, correct
deformities, and improve anatomical proportions, the

78

patient underwent a two-stage limb lengthening protocol
using variants of hemilateral single-stage femoral and tibial
distraction osteogenesis, with two sequential procedures
separated by a one-year interval.

During the initial stage, simultaneous lengthening
of the left femur (4.7 cm) and left tibia (5.2 cm) was
achieved (Figure 4b). The distraction phase, using bilocal
osteosynthesis, lasted 44 and 50 days for the femur and
tibia, respectively, followed by a 134-day consolidation
period with external fixation.

In the subsequent stage, the right lower limb was addressed
using the same methodology, achieving symmetrical limb
length (Figure 4c). Distraction required 46 days for the femur
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and 56 days for the tibia, with consolidation period of 117-120 increase of 20 cm while preserving full hip and knee joint
days. The comprehensive treatment resulted in a total height function throughout the rehabilitation process (Figure 5).
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Figure 4. Photographs and radiographs of the thighs and tibiae of patient Y.: a — before treatment;
b — during the first stage of height increase; ¢ — during the second stage of femoral and tibial
lengthening
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Figure 5. Photographs and radiographs of the thighs and tibiae of patient Y. after lengthening
of the lower limb segments

Discussion

No previous literature has described the application of
dual-approach corticotomy in patients with hypochondroplasia
and achondroplasia. Furthermore, this study represents the
first comparative analysis between the novel double-approach
counter corticotomy technique and conventional femoral
corticotomy in this patient population.

A complete osteotomy at the distal femoral third requires
surgical exposure and circumferential cortical transection
along anterolateral, posterolateral, anteromedial, and
posteromedial surfaces using osteotomes or chisels. This
approach inevitably causes significant damage to medullary
canal structures and bone marrow.

The Ilizarov corticotomy [21, 22] involves mounting the
supports of an external fixation device onto the femur and
creating an access on the anterolateral surface of the thigh in
the distal third of the femur. Using an instrument (a surgical
chisel or an osteotome), the cortical plate is transected along
the anterolateral and partially along the posterolateral surface
of the femur. The anteromedial and posteromedial portions
of the cortical plate on the femoral surface remain intact.
Subsequently, a fracture of the remaining untransected bone
portion (osteoclasis) is performed by rotating the supports of
the external fixation device in opposite directions.

The Ilizarov corticotomy preserves bone marrow integrity
but does not always result in a predictable fracture line of the
femur; there is a risk that the untransected part of the bone will
fracture along a line different from the planned one.
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Thus, the limitation of existing bone dissection
techniques lies in the risk of an unpredictable fracture line
during bone integrity disruption. Conversely, achieving the
planned fracture line through complete cortical transection
fails to preserve the bone marrow and other medullary
canal structures.

The success of orthopaedic treatment using Ilizarov
transosseous osteosynthesis depends on multiple factors, one
of the most critical being maximal preservation of osteogenic
structures in the corticotomy zone. Corticotomy in the distal
third of the femur presents specific technical challenges due
to anatomical constraints, frequently preventing complete
circumferential control of cortical transection. During
conventional anterolateral corticotomy at the distal femoral
third, for example, the osteotome can access only adjacent
cortical plates, enabling transection of approximately three-
quarters of the femoral circumference. Completion requires
mechanical manipulation using either a bone spreader
to wedge open the osteotomy or the application of force
through external fixator supports to redress fragments,
thereby disrupting the integrity of the remaining quarter
of the femoral circumference. The dual-approach counter-
corticotomy enables complete circumferential cortical
dissection while preserving medullary canal structures and
maintaining their osteogenic potential. The bilateral access
provides comprehensive procedural control, allowing the
surgeon to precisely detect corticotomy completion through
tactile feedback, so to speak, at the tip of the osteotome.
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Since both fixation wires and osteotome do not penetrate
the medullary canal, the predetermined fracture pattern is
achieved without rotational osteoclasis or medullary
trauma. This technique enables precise cortical transection
at the planned location with controlled geometry.

Evaluation of the dual-approach femoral corticotomy
in 20 patients with hypochondroplasia and achondroplasia
demonstrates its potential to expand the surgical arsenal for
bone integrity disruption. Furthermore, when performing
the proposed minimally invasive counter corticotomy in
the distal femoral third, it was possible in 90% of cases to
reduce operative time, prevent conversion of corticotomy
to complete osteotomy, decrease surgical trauma, preserve

medullary canal structures, minimize risk to vascular and
neural elements within the canal during corticotomy, and
consequently maintain maximal osteogenic potential for
bone regeneration.

Conclusion

Careful preservation of medullary canal structures
during osteotomy was achieved in both Group 1 and
Group 2, with a high rate of satisfactory outcomes.
The new dual-approach femoral corticotomy technique
demonstrates viability as an alternative to conventional
femoral corticotomy in patients with hypochondroplasia
and achondroplasia.
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MIHIMAJIbHO IHBASUBHA KOHTPAKTOPKOTOTOMISI JTUCTAJBHOI'O BIJJALIY BEJAPEHHOI
KICTKH Y MAIIEHTIB I3 BPOJ)KEHUMH MOPYIIEHHAMU ®YHKIIA HUKHIX KIHIIBOK
(BI3BEPEXEHHSM CTPYKTYP MEJIYJIUISIPHOI'O KAHAJLY)

K. X. Mipzamypooos, A. Y. I'aghgpopos, A. A. Tewmacs, A. 3. Icomymoinoe

Byxapcbkmii nep:xaBHunii Mequunmii iHcTuTyT iMeni A0y AuJi ion Cino
(m. Byxapa, ¥Y36ekucraHn)

Pesrome.

3pocrarounii IOMUT HAa OPTONEANYHY KOPEKIiI0 BUMArae BJOCKOHAJICHHS XipypridHUX TEXHIK, 0 MAKCHMI3YIOTh pereHepamnilo
KICTOK 1 MiHIMI3yIOTb ITPOT€HHY TPaBMY MEAYISIPHOTO KaHAIY.

Mera JTOCTiPKEHHS: OLIHUTH Pe3yIbTaTH HOBOI NMOABIHHOT KOPTUKOTOMIT CTETHOBOI KICTKHM Yy HAIIIEHTIB 3 TIIIOXOHIPOIUIA3i€io Ta
aXOHJIPOILIA3i€lo.

Marepiajan Ta MeToaH. Y IPOCHEKTHBHOMY AMHAMIYHOMY aKTUBHOMY JOCIIDKEHHI B3siM ydacTh 40 mamientis. Koropry Gyio
po3AizeHo Ha IpyIly HopiBHSHHS (rpyna 1, n = 20) ta gocniany rpymy (rpyna 2, n = 20), 10 CKJIagy SKAX BXOJHIH MAi€HTH TUTTIOTO
BiKy Bizt 7 0 18 poKiB 3 MoJTicerMeHTapHUMH JIe(OpMAaIlisIMU Ta YKOPOIEHHSIM HIDKHIX KIHIIIBOK TeHeTHYHO] eTiosnorii. ['pymna 1 mpoii-
IIIJIa TPAIUIIHHY KOPTHKOTOMIIO 3 OJTHHMM IIiTXOJIOM, a rpyma 2 — KOPTUKOTOMIIO CTETHOBOI KICTKH 3 IBOMa MOCTiTOBHUMH ITiIXONaMH —
MiHIMaJIbHO IHBa3MBHY KOHTPKOPTUKOTOMIIO Yepe3 IepeAHbOMeIialIbHNAI, a TOTIM NepeJHbOIaTePANBHHN JOCTYH — i€ 3 000B’I3KOBOIO
KiHIIEBOIO CTa01Ti3aIli€ro 3a JOTOMOTOI0 CHCTEMH 30BHINTHBO]I (hikcallii 3 HATSDKHUMU CTPYDKHSAMHU a00 MIapHipHUMHE By31amu. Pesynsraru
JIKyBaHHS OI[IHIOBAJIM 32 YOTHPMa ITapaMeTpaMH: JOCATHYTE MOOBKEHHS CETMEHTa, BiJICYTHICTh 3aJIMIIKOBO]I ie(hopMaltii, 30epexeHHs
(yHKIIT KIHIIIBKY Ta cyrio0a, a TaKOoXK MOKa3HUKH 33JJ0BOJICHOCTI MarieHTiB. [IpoTOKOI HOCIIPKEHHS. OTPUMAaB €TUYHE CXBaJICHHS BiJ
Etmunoi komicii PeciryGnikaHCBKOTO CIIenialti3oBaHOro HayKOBO-TIPAKTHIHOTO MEAMYHOTO IIEHTPY TPaBMATOJIOTIi Ta OpTore/ii (CXBaJeHHs]
Ne 8-2023 Bix 15 ceprmst 2023 poxky). Bei nponenypu npoBoumcs BixnoBigHo o [enbeincbkol pexmapanii BeecBiTHROT MexuaHOT
acomianii (monpasku 2000 poxy).CraricTryHu aHAI3 TPOBOAUBCA 3a noromMoroio Microsoft Excel 2013. 3 omisiny Ha po3mipn BHOipKH
B Ipymax, Oyi10 3aCTOCOBaHO HeMapaMeTpUIHy CTaTUCTUKY 3 pIBHEM 3HAUYIIOCTI, BCTAaHOBIEHNM Ha piBHI p < 0,05. KinbkicHi XxapakTe-
PHUCTHKH BHOIPKH MpECTaBIICH] B TAONUII y BUNISLAL Menianu (25-75-1 NpoLeHTHIb) Ta KUTBKOCTI CIIOCTEepekeHb (n), IO BiJIIOBiIae
KIJIBKOCTI KPOKOBHX IMKTiB. CTaTHCTHYHA 3HAYYINICTh BiIMIHHOCTEH Oylla BU3HAUCHA 3a JOIIOMOTI'0I0 HEIIAPHOTO TecTy BinkokcoHa.

®dinancyBaHHs. JlaHe 1OCTIPKCHHS] BUKOHAHO B paMKax IUIaHy HayKOBO-JOCHITHUX poOiT Byxapchkoro fep>kaBHOTO MEIUIHOTO
iHcTuTyTy (05.2022 DSc.135) «P0o3p0o6Kka HOBHX MiAXOMIB IO paHHBOI NIarHOCTUKHY, JTIKyBaHHS Ta IPO(MLUIAKTUKY TaTOJIOTIYHIX CTAHIB
OpraHi3My, IO BIUIMBAIOTH HA 3/J0pOB’sl HaceneHHs Byxapcrekoro periony micist COVID-19 (2022-2026)».

Pe3yabrarn pociimkenns. Y rpymi 1 (n=20), e KJIacH4Hy KOPTHKOTOMIIO B AUCTAIBHII TPETHHI CTErHOBOI KICTKH ITPOBOJIYIIH
4epes IepeIHboIaTepaTbHIN JOCTYTI, Pe3yJIbTaTi Oy BiIMiHHUME Y 85% marieHTiB, nobpumu y 5% i 3agosinsauMu y 10%. ¥ rpymi
2 (n=20), me 3acTocoByBajacs MO/BiHa KOHTPA-KOPTHKOTOMIS 13 30€peKEHHIM MEYIIPHOTO KaHAITy, pe3yJabTaTH Oyin BiAMIHHIMUI
y 90%, noopumu y 5% 1 3a0BiTbHUME Y 5%.

BucnoBox. O0nBi TexHiKH 3a0e3NeUmIN peTesibHe 30epekKeHHs CTPYKTYP MEIYJISIPHOTO KaHaIy 1 alu BUCOKHUH BiJICOTOK 3a-
JIOBUTBHUX pe3ynbrariB. HoBa 1BOCTOPOHHS KOPTUKOTOMIsI CTETHOBOI KiCTKH BUSIBHIIACS JKHUTTE3ATHOIO 1 €()EKTHBHOIO aJIETEPHATUBOIO
KJIACHYHIN TEXHIIl /IS MALi€HTIB 3 TIMOXOHPOILIA3i€l0 Ta aXOHAPOIIIA3IETO0.

KurouoBi cj1oBa: mucrpakuiiiauii octeocuntes; Meton L1izaposa; 0CTEOTOMis; KOPTUKOTOMisl; KOHTP-KOPTHKOTOMisl; TOJTicer-
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Summary.

Acute adhesive small bowel obstruction (AASBO) ranks among the most common indications for emergency abdominal
surgery. However, conventional approaches to severity assessment and treatment selection do not incorporate the significant
immunological disturbances characteristic of this condition.

Objective. To enhance the diagnosis and management of AASBO through the implementation of a clinical-immunological
risk stratification scale and to evaluate the impact of immunotherapy on clinical and immune outcomes.

Materials and Methods. A total of 115 patients with AASBO were enrolled and allocated to a control group (n=56;
standard care) or a study group (n=59; standard care plus immunotherapy). Comprehensive clinical, laboratory,
radiological, and immunological parameters were analyzed. A prognostic scale incorporating 25 variables was developed.
Immune response dynamics and complication rates were rigorously assessed. All procedures were conducted in accordance
with the World Medical Association’s Declaration of Helsinki (2000 amendments). Statistical analyses were performed
using SPSS 22.0 and MedCalc software. Normality was assessed with Shapiro-Wilk test. Between-group comparisons
utilized Mann-Whitney U test, Student’s t-test, Pearson’s chi-square test, and Spearman’s correlation analysis. Predictive
performance was evaluated through ROC analysis calculating the area under the curve (AUC). Statistical significance was
defined as p < 0.05.

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)».

Results. Severe disease progression was significantly associated with CD4"* counts < 600 cells/uL, HLA-DR" expression < 30%,
1L-6 levels > 30 pg/mL, and TNF-o. levels > 25 pg/mL. The study group demonstrated a 3.3-fold reduction in mortality, a 28.1%
shorter hospital stay, and a 2.4-fold decrease in Clavien-Dindo grade III-V complications. The integrated prognostic scale
exhibited high predictive accuracy (AUC = 0.917).

Conclusion. The incorporation of clinical-immunological stratification and immunotherapy into the management algorithm
for AASBO significantly improves treatment outcomes, reduces complication rates, and decreases mortality.

Keywords: Acute Intestinal Obstruction; Immunodeficiency, IL-6; HLA-DR; Immunotherapy; Risk Assessment, Cytokine Storm.

Introduction

Acute adhesive small bowel obstruction (AASBO)
continues to represent a predominant indication for
emergency hospitalization and surgical intervention in
acute abdominal pathology [1, 2]. Epidemiological data
indicate this condition accounts for 60-75% of mechanical
intestinal obstruction cases [3], with surgical management
of AASBO constituting approximately 30% of emergency
abdominal procedures [4, 5].

Despite advancements in laparoscopic approaches and
anti-adhesion agents, recurrence rates and postoperative
complications remain substantially elevated. The
reoperation rate for AASBO within 10 years following
initial laparotomy reaches 20-35% [6], with mortality
exceeding 10-15% in complicated presentations [7].
Contemporary diagnostic and therapeutic algorithms
predominantly rely on radiographic and clinical
assessment, failing to incorporate evaluation of the
patient’s immunological status [8].

Emerging evidence underscores the critical role of
immunological dysregulation in the pathogenesis of
abdominal surgical emergencies [9, 10]. In AASBO,
features of secondary immunodeficiency manifest early in
the disease course, characterized by CD4" lymphopenia,
altered CD4/CDS ratios, suppressed HLA-DR" monocyte
expression, and cytokine cascade activation with elevated
IL-6 and TNF-a [11, 12]. These immunological parameters
demonstrate significant correlation with disease severity,
postoperative complications, and mortality [13].

Nevertheless, immunological parameters remain
consistently underutilized in routine clinical practice.
Existing severity scoring systems lack immune biomarkers,
impeding early risk stratification and timely implementation
of pathogenesis-based therapy [14, 15]. This clinical gap
highlights the necessity of integrating immunodiagnostic
approaches into AASBO management protocols and
developing prognostic tools for treatment personalization
according to individual immune profiles.
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Of particular therapeutic interest is immunomodulatory
therapy — specifically, agents capable of modulating both
T-cell-mediated and innate immunity. Adjunctive use
of these therapeutics with standard management may
optimize postoperative recovery, mitigate cytokine
storm intensity, and reduce the incidence of septic
complications [16, 17].

Materials and Methods

A prospective observational study was conducted in
the Department of Emergency Surgery at the Khorezm
Regional Branch of the Republican Scientific and Practical
Center for Emergency Medical Care from 2021 to 2024.
The study cohort comprised 115 consecutive patients
with confirmed acute adhesive small bowel obstruction
(AASBO) requiring emergency hospitalization. Inclusion
criteria were: age >18 years, absence of active malignancy
or autoimmune disorders, radiologically confirmed
AASBO, and written informed consent. Exclusion criteria
included neoplastic obstruction, generalized peritonitis,
and pre-existing immunodeficiencies.

Participants were allocated to two treatment groups:
Control group (n=56) received standard surgical care
without immunomodulatory therapy; Intervention group
(n=59) received personalized immunotherapy in addition to
standard care, based on individual clinical-immunological
profiling.

A reference cohort of healthy volunteers (n=20),
matched by age and sex, without inflammatory conditions
or previous abdominal operations, was established to
determine baseline immunological parameters.

All patients underwent comprehensive diagnostic
evaluation at admission including: complete blood count
with biochemical profiling; calculated leukocyte indices
(NLR, PLR, LII, HII); coagulation studies (fibrinogen,
D-dimer, APTT, INR); abdominal ultrasonography and
radiography; and contrast-enhanced multislice computed
tomography when clinically indicated.

Immunological assessment included determination
of: CD3*, CD4*, CD8*, CD16*, CD25*, HLA-DR" using
flow cytometry; serum levels of IL-6 and TNF-a (enzyme
immunoassay); levels of circulating immune complexes
(CICs); immunoglobulins of classes A, M and G (IgA,
IgM, IgG); ICAM-1 and VCAM-1 (ELISA method).

Laboratory assessments were conducted at admission
(within 24 hours) and during treatment days 5-7. The
intervention group received precision immunotherapy
based on clinical-immunological risk stratification,
including immunomodulators (Polyoxidonium,
Thymogen, Likopid), interferon inducers, and occasionally
Roferon- A.

For quantitative assessment of complication risk,
we developed an integrated risk stratification scale
incorporating 25 clinical, laboratory, imaging, and
immunological parameters. Each variable was scored 0-10
points, with total scores quantifying immuno-inflammatory
burden.

All procedures were conducted in accordance with
the World Medical Association’s Declaration of Helsinki
(2000 amendments).
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Statistical analyses were performed using SPSS 22.0
and MedCalc software. Normality was assessed with
Shapiro-Wilk test. Between-group comparisons utilized
Mann-Whitney U test, Student’s t-test, Pearson’s chi-
square test, and Spearman’s correlation analysis. Predictive
performance was evaluated through ROC analysis
calculating the area under the curve (AUC). Statistical
significance was defined as p < 0.05.

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)».

Results

Initial immunological assessment conducted within 24
hours of admission demonstrated significant disparities
between the control and study cohorts at enrollment. Both
groups exhibited features of immune dysregulation, with
patients ultimately requiring surgical management showing
more pronounced abnormalities. CD4* lymphocyte counts
in surgical candidates were reduced by 34.3% compared
to reference values (p < 0.001), while CD4/CDS8 ratios
decreased below 1.0, consistent with T-cell imbalance.

Compromised antigen-presenting function was
evidenced by suppressed HLA-DR expression on
monocytes (<30% in 61.0% of study group participants),
with elevations in IL-6 and TNF-a concentrations exceeding
reference ranges by 3.2-fold and 2.5-fold, respectively.
These immunological perturbations demonstrated strong
correlation with clinical severity, surgical necessity, and
postoperative complication rates.

Through comprehensive correlation analysis of clinical,
laboratory, radiographic, and immunological parameters,
we developed an integrated prognostic risk stratification
scale containing 25 variables organized into discrete
clinical domains (Table 1).

Each parameter was scored from 0 to 10 points based on
the degree of deviation from normal values. The maximum
possible total score was 250 points. At a threshold value
of >150 points, the scale demonstrated 92.1% sensitivity
and 86.3% specificity for predicting complicated clinical
course (AUC = 0.917 by ROC analysis). Patients with
scores <120 achieved successful conservative treatment
in 94.3% of cases.

Comparison of clinical outcomes between control
and study groups revealed significant differences in
complication rates, hospital stay duration, and mortality.
Patients receiving immunocorrective therapy showed
significant improvement in both clinical parameters and
immune status indicators (Table 2).

As shown in the table, the inclusion of immunotherapy
significantly reduced the duration of all key disease
phases, from intestinal paresis to intoxication syndrome,
and substantially shortened hospital stay. Mortality in the
study group was 3.7 times lower than in the control group
(p<0.01).
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Table 1.

Comprehensive Clinical-Immunological Severity Assessment Scale for Patients with Acute Adhesive Small
Bowel Obstruction (AASBO)

Value Distribution
Parameter
0 points 5 points 10 points
Clinical Parameters
Pain duration None /<12 h 13-24 h >24 h
Absence of stool and gas <24 h 25-48 h >48 h
Body temperature <37,5°C 37,6-38,0 °C >38,0 °C
Tachycardia <90 bpm 91-100 bpm >100 bpm
Previous abdominal surgeries 0 1 surgery 22 surgeries
Peritoneal irritation signs Absent Equivocal Clearly positive
Laboratory Parameters
Leukocytes (x10°/L) <10 10-12 >12
CRP (mg/L) <30 31-60 >60
NLR <3 3,1-5 >5
PLR <150 151-180 >180
LIl <1,5 1,6-2,0 >2,0
HIl <1,2 1,3-1,5 >1,5
Coagulation Profile
D-dimer (ng/mL) <500 501-1000 >1000
Fibrinogen (g/L) 2,5-4,0 >4.0 >5,0 unn <2,0
APTT/INR Normal Borderline prolongation |Marked prolongation
Imaging Parameters
Bowel loop dilation >3.5 cm (CT) Absent Equivocal Confirmed
Free fluid (CT/US) None Single location Multiple collections
Absent peristalsis (US) Preserved Slowed Absent
Contrast in colon at 6 h Present Delayed Absent
Immunological Parameters
IL-6 (pg/mL) <15 16-30 >30
TNF-a (pg/mL) <20 21-25 >25
ICAM-1 (ng/mL) <250 251-300 >300
HLA-DR* (%) on monocytes >35% 30-35% <30%
CD4*/CD8" index 21,2 1,0-1,19 <1,0
CD16" (%) <15% 16-20% >20%
Table 2.
Comparison of Treatment Outcomes Between Control and Study Groups
Patient Groups
Parameter p-value
Control (n=56) Study (n=59)

Mean duration of intestinal paresis, days 43+1.4 29+1.0 <0.001
Return of bowel sounds (auscultation), days 42+13 28+0.9 <0.001
Transition to oral feeding, days 57+15 3.8+1.2 <0.001
Duration of intoxication syndrome, days 3.6+1.2 24+0.9 <0.001
Mean hospital stay, days 121+ 2.8 8.7+21 <0.001
Reoperations (re-laparotomies), n (%) 5 (8.9%) 2 (3.4%) <0.05
Readmissions within 30 days, n (%) 6 (10.7%) 2 (3.4%) <0.05
Mortality, n (%) 7 (12.5%) 2 (3.4%) <0.01

The most significant changes were recorded in the surgical
patient subgroup. Immunotherapy in study group patients
resulted in: an increase in CD4" lymphocytes by more than
35%; restoration of the CD4/CD8 index to 1.77 (versus 1.10
in the control group); increased HLA-DR* expression on
monocytes (from 33.2% to 41.5%); decreased IL-6 levels from
71.8 pg/mLto 21.5 pg/mL and TNF-a from 32.6 to 12.2 pg/mL
(both p<0.001); and reduced plasma CICs concentrations

from 79.1 to 56.4 optical units. These changes indicated not
only normalization of the cellular immune response but also
resolution of systemic cytokine storm, likely determining the
clinical advantages in the study group (Table 3).
Collectively, these findings confirm that integrating
immunotherapy into the management algorithm for
AASBO facilitates both functional immune recovery and
significant reduction in complication rates and mortality.
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Table 3.
Dynamics of Key Immunological Parameters in Patients Receiving Inmunotherapy
Study Timepoint
Parameter Before Treatment After Treatment p-value
CD4", cells/puL 474 £ 122 725 + 136 <0.001
CD4/CD8, ratio 1.10+£0.24 1.77 £ 0.31 <0.001
HLA-DR", % 33.2+39 415+ 3.8 <0.001
IL-6, pg/mL 71.8+12.6 21.5+6.4 <0.001
TNF-a, pg/mL 32.6 £6.3 122+41 <0.001
CICs, conv. units 79.1+12.2 56.4 + 9.0 <0.001

Discussion

Our findings confirm that acute adhesive small bowel
obstruction (AASBO) involves not only mechanical
obstruction and local inflammation but also profound
immune dysregulation that significantly impacts clinical
outcomes. This observation aligns with established
literature documenting cytokine-mediated inflammation,
T-cell imbalance, and impaired antigen presentation in
abdominal surgical emergencies [18].

Within 24 hours of symptom onset, AASBO patients
demonstrated significant immune homeostasis alterations:
reduced CD4* lymphocyte counts, decreased CD4/CD8
ratios, suppressed HLA-DR" expression, and elevated IL-6
and TNF-a production. These parameters reflect the transition
from systemic inflammatory response syndrome (SIRS)
toward compensatory anti-inflammatory response syndrome
(CARS), serving as valuable prognostic indicators [19].

Notably, reduced monocytic HLA-DR expression
emerged as a particularly sensitive predictor of immune
paralysis and septic complications in surgical patients.
In our cohort, this parameter demonstrated exceptional
discriminative capacity in ROC analysis (AUC=0.917),
underscoring its clinical utility. These findings corroborate
work by A. M. Muhar et al., where low HLA-DR levels
in abdominal sepsis patients correlated with 3-5-fold
increased mortality risk [20].

Immunotherapy targeting inflammatory response
modulation, T-cell cooperation restoration, and antigen
presentation normalization demonstrated substantial
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KJIHIKO-IMYHOJIOTTYHE OBTPYHTYBAHHSA TAKTUKM JIKYBAHHA FOCTPOI CIIAMKOBOI
TOHKOKHUIIEYHOTI HENPOXIJTHOCTI: TIPOTHOCTHUYHA IKAJIA TA EGEKTABHICTHh IMYHOKOPEKIIIT

B. 3. Xamoamos', A. A. Ewuanoé®, C. C. [lasnamos', C. C. Cagpapoé’, A. b. Xamoamos'

Byxapcbkuii gep:xaBuuii MequuHuii incTutyT iMmeHi A0y Adi iou Cino'
(m. Byxapa, ¥Y30ekucran),
Xope3mcbka diist PecnydiiikaHCHKOro HayKOBOI0 EHTPY KCTPEHOT MeTUYHOI J0moMOoru’
(M. Xope3M, Y30eKHCTaH),
Tirixancbke paiionHe MeauuHe 06’ €IHAHHS
(Camapkaniacbka 00JacTh, lmTixancskuii paiion, Y306ekucraH)

Pesiome.

Toctpa cnaiikoBa nenpoxianicts Tonkoi kuiuku (CCHTK) € opniero 3 HafyacTimnX NpUYMH EKCTPEHUX OMepaliil Ha opraHax
4yepeBHOI MopokHHHU. OIHAK CTaHAAPTHI MiIXOAU 10 OLIHKH TSDKKOCTI Ta BUOOPY TaKTHKHU JIIKyBaHHS HE BPaXxOBYIOTh BUPAXKEHICTh
IMYHOJIOTiYHUX MMOPYILICHB, 1110 CYNPOBOKYIOTh el CTaH.

Mera nocaimkennst. [lixsumntu edexrupnicts niarnoctuku ta gikyBants OCHTK nuisixom BpoBaDKeHHs KITiHIKO-IMYHOJIOTYHOT
mKany crparudikaliii pu3uKy Ta OLIHKH BILUIMBY iMyHOTeparii Ha KITiHIYHI Ta IMyHHI pe3yJIbTaTH 3aXBOPIOBAHHS.

Marepiaan Ta metoau. Bevoro Oyiio 3apeectpoBano 115 marientis 3 AASBO, siki Oynu po3noziiieHi Ha KOHTPObHY rpymy (n=56;
CTaHAApTHE JiKyBaHHs) Ta JOCHiAHY rpymy (n=59; craHgapTHe JiKyBaHHs IUIIOC iMyHOTepamis). Byio npoanasi3oBaHO KOMILISKCHI
KJIiHI4Hi, TabopaTopHi, paAioioriuHi Ta iMyHooriuti napameTpu. byma po3po0ieHa mporHoCcTHYHa MIKaa, 0 BKIoYaia 25 3MiHHUX.
Bci npouenypu npoBoxuiics BignosigHo 1o [enabcincbkoi aekiaapanii BeecBitHbol Meauunoi acouianii (monpasku 2000 poky). Byio
PETeNbHO OLIHeHO AWHAMIKY iIMyHHOI BiJIIOBi/i Ta 4acTOTy ycKiaaHeHb. CTaTUCTUYHUIA aHai3 OyJIo IPOBEJCHO 32 JONOMOTOIO MPo-
rpamHoro 3abe3neuenns SPSS 22.0 ta MedCalc. HopmansnicTs Oyio ormineno 3a gornomoroto tecty Hlamipo-VYinka. [ist mopiBHSIHHS
MK rpynamu Oyio BUKopuctaHo Tect Manna-YitHi, t-rect CrbrofieHTa, TecT Xi-kBazapar [lipcona ta kopensuiiiauii ananiz CripMeHa.
IIporuocTuuHa eeKTHBHICTH OLiHIOBaacs 3a gornoMoror ROC-ananizy 3 po3paxyHnkoM miorti mig kpuBoro (AUC). Craructudna
3HaA4yILIicTh Bu3Hadanacs sik p < 0,05.

®dinancyBaHHs. [[aHe OCIIDKCHHS BUKOHAHO B PaMKax IUIaHy HayKOBO-JOCIIJHUX poOiT ByXapchkoro JiepskaBHOrO MEAUYHOTO
iHctutyTy (05.2022 DSc.135) «P0o3pobka HOBHX MiAXOIIB 10 paHHBOT TiarHOCTUKH, JTIKyBaHHS Ta HPO(QIIAKTUKH TaTOJIOTIYHUX CTaHiB
oprasi3my, 110 BIUTMBAIOTh Ha 30pOB’s HaceneHHs byxapcekoro periony micist COVID-19 (2022-2026)».
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PesyabsTarn. Beranosieno, mo pieai CD4* <600 ki/miin, HLA-DR* <30%, IL-6 >30 or/mi i TNF-a >25 nr/mn goctoBipHO aco-
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ADVANCEMENT OF NON-TENSION HERNIA
ALLOPLASTY TECHNIQUE FOR VENTRAL

HERNIA TREATMENT IN OBESE PATIENTS
1. Sh. Shonazarov, M. T. Suvonov,

K. E. Rakhmanov

Samarkand State Medical University
(Samarkand, Uzbekistan)

Summary.

Ventral hernias remain one of the most prevalent and socially significant challenges in contemporary abdominal surgery.
Patients with obesity present unique difficulties due to specific pathological anatomy, diminished tissue regenerative capacity,
and an elevated risk of postoperative complications.

Objective. To enhance the safety and efficacy of ventral hernia treatment in obese patients by optimizing the technical aspects
of open non-tension hernia alloplasty.

Materials and Methods. This prospective study included 121 patients with ventral hernias and concurrent obesity treated surgically
at the Samarkand Branch of the Republican Center for Emergency Medical Care from 2016 to 2025. Patients were allocated into two
groups: a control group (54 patients) underwent hernioplasty using the Devlin method with Zhebrovsky s modification, while the primary
group (67 patients) received a novel non-tension hernia alloplasty technique involving U-shaped suture fixation of the hernia defect edge
and on-lay endoprosthesis placement. Preoperative preparation included cardiology and pulmonology consultations and pulmonary
function tests Preoperative preparation included cardiology and pulmonology consultations and pulmonary function tests, including
the Stange test, vital capacity, maximum voluntary ventilation, and other assessments. The novel technique involved meticulous tissue
dissection and endoprosthesis fixation without aponeurotic tension to minimize organ injury and complications risk. All procedures
were conducted in accordance with the World Medical Associations Declaration of Helsinki (2000 amendments).

Results. Postoperative complications occurred in 6 (8.9%) patients in the primary group versus 8 (14.8%) in the control
group, demonstrating a statistically significant reduction with the novel technique (p=0.045). Complications included wound-
related issues and bronchopulmonary complications, with rare cardiovascular events and one case of abdominal compartment
syndrome in the control group. Gastrointestinal function was preserved in 119 (98.4%) patients. Long-term follow-up (1-5 years)
in 98 (76.8%) patients showed no recurrences in the primary group, unlike the control group. Mean hospital stay was 7 days in
both groups, with reduced pain and faster return to work in the primary group.

Conclusions. The novel non-tension hernia alloplasty technique, utilizing U-shaped sutures and on-lay endoprosthesis,
proved highly effective in obese patients, significantly reducing postoperative complications and eliminating long-term hernia
recurrence. This method minimizes surgical trauma, accelerates recovery, and improves clinical outcomes, offering a promising
approach for managing ventral hernias in this high-risk population.

Keywords: Ventral Hernia, Obesity; Alloplasty, Non-Tension Hernia Alloplasty;, On-Lay Endoprosthesis; Postoperative

Complications, Recurrence.

Introduction

Ventral hernias remain a prevalent and socioeconomically
significant challenge in modern abdominal surgery [1-3].
Obese patients present unique challenges due to distinct
pathological anatomy, impaired tissue regeneration, and an
elevated risk of postoperative complications [4, 5]. Obesity
markedly increases the likelihood of primary ventral hernia
development and recurrence after surgical repair, driven
by excessive mechanical stress on the anterior abdominal
wall, metabolic dysfunction, associated comorbidities, and
a higher incidence of postoperative complications [6-8].

Evidence suggests that hernia recurrence rates following
repair are significantly higher in obese patients compared
to those with normal body mass index, necessitating
advancements in surgical techniques, optimization of repair
methods, and improved mesh fixation strategies [9-11].
Although open hernia repair with synthetic mesh is widely
utilized, further refinement of these techniques is essential to
minimize surgical trauma, reduce infection risk, and prevent
wound dehiscence, particularly in obese patients where
operative wounds endure amplified mechanical stress [12-14].

Contemporary surgical practice emphasizes non-
tension repair techniques that preserve tissue integrity
while enhancing mesh fixation reliability. This is

critical for obese patients, who are at heightened risk of
postoperative wound infection, seroma formation, and
hernia recurrence [ 15, 16]. Increasingly, a multidisciplinary
approach incorporating bariatric surgery is recognized as
valuable, as weight reduction decreases intra-abdominal
pressure, creating optimal conditions for successful hernia
repair and improved quality of life [17-19].

The need to refine open non-tension hernia alloplasty
techniques for obese patients is driven by the imperative to
enhance surgical safety and efficacy, reduce recurrence and
complication rates, and develop tailored approaches that
address the unique characteristics of this population. This
endeavor carries both clinical and socioeconomic significance,
improving patient outcomes and reducing healthcare costs
associated with complex ventral hernia management.

The objective of this study is to enhance surgical
outcomes for ventral hernia repair in obese patients by
optimizing the technical aspects of hernia alloplasty.

Materials and Methods. This prospective study
evaluated 121 patients with ventral hernias and concurrent
obesity who underwent surgical intervention at the surgical
department of the Samarkand Branch of the Republican
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Center for Emergency Medical Care from 2016 to 2025.
Patients were treated in both emergency and elective
settings and were allocated into two groups based on the
surgical technique employed. The control group consisted
of 54 patients who underwent open ventral hernia repair
using the Devlin method with Zhebrovsky’s modification.
The primary group included 67 patients who underwent
anovel non-tension hernia alloplasty technique developed
by our team. All procedures were conducted in accordance
with the World Medical Association’s Declaration of
Helsinki (2000 amendments).

Preoperative preparation included consultations with
a cardiologist and pulmonologist, along with standardized
pulmonary function tests, including the Stange test,
respiratory rate, tidal volume, minute ventilation, vital lung
capacity, and maximum voluntary ventilation.

The Devlin method with Zhebrovsky’s modification has
notable limitations. During mesh fixation, needle insertion

a.

occurs above the mesh, capturing the aponeurosis at the
hernia defect edge without direct visualization, posing
a significant risk of inadvertent perforation of underlying
hollow organs beneath the aponeurosis and peritoneum.
To mitigate this risk, we developed a novel non-tension
hernia alloplasty technique designed to prevent iatrogenic
injury to intra-abdominal structures. The procedure
involves the following steps: after exposing the peritoneum
adjacent to the hernia defect and dissecting the aponeurosis
5 cm from its edge, the hernia sac edge is secured with
U-shaped sutures prior to defect closure, with the number
of sutures determined by the defect size (Figure 1a). The
abdominal cavity is then closed using the peritoneum
or hernia sac wall without suturing the aponeurosis.
A polypropylene mesh is fixed to the pre-placed U-shaped
sutures at the hernia defect edge using the on-lay technique
and further secured to the aponeurosis with interrupted
sutures placed 5 cm from the defect edge (Figure 1b).

b.

Figure 1. Non-tension hernia alloplasty technique for postoperative ventral hernias.

a. 1-edge of the hernia defect (aponeurosis); 2-parietal peritoneum or hernia sac wall;, 3-pre-placed U-shaped suture;
b. 2-parietal peritoneum or hernia sac wall; 4-polypropylene mesh, applied using the on-lay technique.

Results

Optimization of the surgical technique for ventral hernia
repair significantly improved immediate postoperative
outcomes in this cohort. Gastrointestinal function was
preserved in 119 (98.4%) patients postoperatively.
Transient intestinal paresis occurred in 2 (1.6%) patients
(one per group), and 1 (0.8%) patient in the control group
experienced urinary retention, which resolved with medical
management.

Bronchopulmonary complications were observed in
3 (2.5%) patients. Abdominal compartment syndrome
developed in 1 (1.8%) patient in the control group,
necessitating prolonged mechanical ventilation and
respiratory training, which was successfully managed
conservatively. Cardiovascular complications occurred in 2
(1.6%) patients. Both bronchopulmonary and cardiovascular
complications were associated with abdominal compression
from repair of large ventral hernias. Wound-related
complications included postoperative hematomas in 2
(3.7%) control group patients and 1 (1.5%) primary group
patient; seromas in 2 (3.7%) control group patients and 1
(1.5%) primary group patient; lymphorrhea in 3 (2.5%)
patients (2 control, 1 primary); wound infection in 1 (1.8%)
control group patient; and skin flap necrosis in 2 (3.7%)
control group patients and 1 (1.5%) primary group patient.
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In the control group, patients with complications often
experienced multiple concurrent issues (2-3), combining
bronchopulmonary and/or cardiovascular complications
with wound-related complications. Overall, complications
occurred in 8 (14.8%) of 54 control group patients, with 6
(11.1%) experiencing wound-related complications and 4
(7.4%) systemic extra-abdominal complications (Figure 2).

In contrast, the primary group had complications in
6 (8.9%) of 67 patients, with 3 (4.5%) wound-related
and 3 (4.5%) systemic complications. The reduction in
complication rates in the primary group was statistically
significant (y*=4.043; df=1; p=0.045).

Long-term outcomes were evaluated in 98 (76.8%) of
the 121 obese patients surgically treated for ventral hernias,
with follow-up ranging from 1 to 5 years. Assessments
included detailed questionnaires and outpatient or inpatient
examinations.

The novel non-tension technique, incorporating
pre-placed U-shaped sutures at the hernia defect edge,
eliminated hernia recurrence in the primary group, while
recurrences were observed in the control group.

Opverall, the novel technique for preventing and treating
ventral hernias in obese patients, incorporating pre-placed
U-shaped sutures at the hernia defect edge, enabled the
elimination of relapse cases.
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Figure 2. Distribution of complication frequency after ventral hernia repair

Clinical Case

A 50-year-old female patient, R. (medical record
number 3298/276), was admitted to the surgical department
of the Samarkand Branch of the Republican Scientific
Center for Emergency Medical Care on March 3, 2024,
presenting with a hernia protrusion along the linea alba
above the umbilicus, intermittent abdominal distension,
and pain during physical exertion.

Her medical history indicated that the hernia protrusion
first appeared 8 years earlier. In 2020, she underwent ventral
hernia repair at a local facility, but the hernia recurred within
1 year and progressively enlarged over time.

a.

Clinical Diagnosis: Irreducible recurrent ventral
hernia (W2, M1, R1), grade III obesity.

On March 9, 2024, after 6 days of preoperative
preparation, the patient underwent herniolaparotomy
followed by hernia alloplasty with implantation of an on-
lay endoprosthesis without suturing the defect (non-tension
hernia alloplasty). Following preparation of the surgical field,

On palpation in the standing position, a 12x10 cm
hernia protrusion was identified along the midline of the
anterior abdominal wall above the umbilicus (Figure 3).
The hernia was soft, elastic, and painless. On palpation in
the supine position, it partially reduced into the abdominal
cavity. The precise dimensions of the hernia defect could
not be determined preoperatively. The patient’s condition
on admission was satisfactory, with grade III obesity noted.
Vital signs included a regular pulse of 80 beats per minute
with adequate filling and a blood pressure of 160/100
mmHg. The abdomen was enlarged due to a substantial
subcutaneous fat layer.

b.
Figure 3. Preoperative patient appearance in anterior (a) and lateral (b) views

the hernia sac was isolated and opened. An altered portion
of the greater omentum was resected. The hernia defect
measured 10x8 cm. The peritoneum adjacent to the defect
was exposed, and the aponeurosis was dissected 5 cm from
its edge. The hernia defect edge was secured with 8 U-shaped
sutures. The abdominal cavity was closed using the hernia
sac wall without aponeurotic suturing. A polypropylene
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mesh was fixed to the pre-placed U-shaped sutures using
the on-lay technique and further secured to the aponeurosis
with interrupted sutures placed 5 cm from the defect edge.

The supra-mesh area was drained using a Redon drain
(Figure 4), and the skin was closed with interrupted sutures
(Figure 5).

Figure 4. Redon drainage

Postoperatively, up to 10 mL of serous fluid was
drained daily via the Redon drain. Drainage ceased by
postoperative day 5, and follow-up ultrasound confirmed
no fluid accumulation in the subcutaneous fat layer,
permitting drain removal. The patient was discharged on
postoperative day 7.

Discussion

A key advantage of the proposed non-tension ventral
hernia repair technique is the reduction of tissue trauma
through meticulous dissection and precise placement
of U-shaped sutures along the hernia defect edges. This
approach minimizes the risk of injury to adjacent structures,
such as intestinal loops, thereby reducing intraoperative
and postoperative complications [20]. Robust mesh
fixation, achieved by anchoring the polypropylene mesh
to the defect edges with U-shaped sutures and additional
interrupted sutures to the aponeurosis, ensures stable
mesh positioning and significantly lowers the risk of
recurrence [21]. Additionally, by eliminating aponeurotic
tension, the technique reduces the potential for microbial
contamination, decreasing the incidence of postoperative
wound infections. The non-tension approach promotes
physiological restoration of the anterior abdominal wall,
avoiding excessive pressure on surrounding tissues. This
reduces the likelihood of postoperative defect formation and
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Figure 5. Skin sutures.

mitigates early postoperative pain. The secure placement
of the mesh at an adequate distance from the defect edges
further enhances long-term stability, minimizing recurrence
risk. Collectively, these features contribute to accelerated
wound healing, reduced postoperative rehabilitation time,
and shorter hospital stays, facilitating a faster return to
work and daily activities.

Conclusions

This study demonstrates the superior efficacy of
a novel non-tension ventral hernia alloplasty technique in
obese patients with ventral hernias. The use of U-shaped
sutures for hernia defect edge fixation, combined with on-
lay mesh placement, significantly reduced postoperative
complications. Complications occurred in 6 (8.9%) of 67
patients in the primary group compared to 8 (14.8%) of 54
patients in the control group (¥*>=4.043; df=1; p=0.045),
confirming the technique’s enhanced safety profile and
reduced adverse outcomes.

The technique also eliminated ventral hernia recurrence
in the primary group during long-term follow-up (1-5
years), underscoring the reliability of mesh fixation
and effective restoration of anterior abdominal wall
integrity. In contrast, recurrences were observed in the
control group, indicating limitations in the conventional
Devlin method with Zhebrovsky’s modification. This
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advantage is particularly significant for obese patients,
who are predisposed to hernia recurrence due to tissue
characteristics and comorbidities.

hospital stay duration and reduced postoperative pain
enable a faster return to active life. Adoption of this
technique in clinical practice offers substantial potential to

Overall, the proposed non-tension ventral hernia
alloplasty technique reduces surgical trauma and infectious
complications while accelerating recovery. Decreased

improve outcomes for obese patients with ventral hernias,
enhancing quality of life and reducing healthcare costs
associated with treatment and rehabilitation.
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INPOI'PEC Y TEXHIII AJIONIJIACTUKHA BE3 HAIIPY>KEHHSA AJI51 IIKYBAHHS BEHTPAJIBHUX I'PUK
Y HAHIE€HTIB 3 O)KUPIHHAM

L 1. Illonaszapos, M. T. Cysonos, K. E. Paxmanoe

CamapkaHACbKMii Jep:KaBHUI MeIUYHMIl YHiBepcuTeT
(Camapkanj, Y30eKkucraH)

Pesrome.

BentpaibHi rproKi 3aMnIIaroThCS OHIEI0 3 HAWTIOIIMPEHIIINX 1 COIiaIbHO 3HAYYIIUX MIPoOJIeM y CyJacHilt abnoMiHabHI Xipyp-
rii. [TamieHTH 3 OXXUPIHHSAM HNPEICTABISAIOTH 0COONIMBI TPYJHOIII Yepe3 Crienu(iuHy MaToJMIOTidHy aHATOMIIO, 3HIKEHY PEereHepaTuBHY
3J[aTHICTH TKAHKH 1 IIBUIEHUI PU3UK MICISONEPAIifHIX yCKIaIHCHb.

Mera. IligBumury Ge3nexy Ta epeKTHBHICTS JIIKyBaHHS BEHTPAIBHHUX I'PHXK y MAi€HTIB 3 OKUPIHHAM IUIIXOM ONTHMI3aIil Tex-
HIYHHX aCIIEKTiB BIIKPUTOI OE3HATSKHOI aJIOINIACTHKHU TPIIK.

Marepiayu Ta MeToaH. Y IIEOMY IIPOCIICKTHBHOMY JIOCJII/UKEHHI B3SUIM y4acTh 121 mamieHT 3 BEHTPAIbHUMH IPIDKAMH Ta CYITyTHIM
OXHPIHHAM, sKi Oynu mpoorepoBani y CaMapkaHICEKOMY BimineHHi Peciry0iikaHCEKOTO IIEHTPY HEBIAKIAAHOI MEAUYHOI TOTIOMOTH
y nepiont 3 2016 mo 2025 pix. [TamienTiB po3moAiIMiIN Ha ABI IPYIN: KOHTPOJIbHA rpymna (54 marieHTn) nepeHecia TepHiomIacTHKY 3a
MetozoM Jlesiina 3 Moaudikarieto JKeOpoBcrkoro, a 0cHOBHA rpyma (67 HaIieHTiB) OTpUMalia HOBY TEXHIKY Oe3HAIpy KHOI repHioIIIa-
CTHKH 3 QiKkcami€ero kpato gedekry rprki U-mogiOHuM MIBOM 1 HaKIaJIeHHIM eHponpoTesa. [lepenonepariifHa miAroTropka BKIrOYaia
KOHCYJIBTAIlil Kap/iojora Ta IyJIbMOHOJIOTa, a TAaKOXK TecTH (yHKIII JiereHb. [lepenonepaniiHa MiAroToBKa BKIIIOYAIa KOHCYIIbTAIi]
KapAioJora Ta ITyJIbMOHOJIOTA, a TAKOX TECTH (YHKIII JIeTeHb, BKIIIOYatoun TecT CTeHIKa, )KUTTEBY €EMHICTD JIET€HIB, MAKCUMAJIEHY
JOOpOBUIPHY BEHTHIIALIIO Ta iHIII OIiHKH. HoBa TexHika mepenbadana peTenbHe po3CiueHHs TKAaHUH Ta (ikcamilo eHgonporesa 6e3
aIIOHEBPOTHYHOTO HATATY, 00 MiHIMi3yBaTH PU3UK MOIIKO/PKEHHS OPTaHiB Ta yCKIaAHEeHb. Bei mporeaypy IpoBOIMITICS BiIIOBITHO
1o I'enbcincekoi neknaparrii BeecBiTHROT MenudaHOi acomiarii (mormpasku 2000 poky).

Pe3yabrarn. [licnsonepaniiini ycknagHeHHs BUHAKIN Y 6 (8,9%) manieHTiB y nepBuHHIN rpymi npotn 8 (14,8%) y KOHTpOIBHIH
TPy, IO CBIAYUTE PO CTATHCTHYHO 3HAUYIEe 3MEHIICHHS IPH 3acTOCyBaHHI HOBOI TexHiku (p=0,045). YckiagHeHHs BKIIOYaIIH
Ipo0GieMH, TI0B sI3aHi 3 paHOIo, Ta OPOHXOJIETEHEB YCKIIQAHEHHS, 3 PiIKICHIMH CEpPIIEBO-CYIMHHAMH MOIISIMU Ta OJJHUM BUITAJIKOM CHH-
JpoMy abIOMiHAJIBHOTO KOMIAPTMEHTY B KOHTpOJIbHIH rpymi. lIrynkoBo-kuikosa ¢yHkmis Oyia 36epeskena y 119 (98,4%) narienris.
Josrocrpokose cnocrepexeHHs (1-5 pokiB) 3a 98 (76,8%) manieHTaMu 1oka3aso BiICyTHICTb PELMANBIB y IIEPBUHHIHN TPyTIi, Ha BiAMIHY
BiJl KOHTPOJIBHOI rpyny. CepeHs TPHBANICTE NepeOyBaHHS B JIikapHi CTAHOBMIIA 7 IHIB B 000X Ipymnax, Ipy EOMY B IEPBUHHIN rpyTi
CIOCTepiranocs 3MEeHIISHHs OOJIIO Ta MIBU/IIIE TOBEPHEHHS 10 POOOTH.

BucnoBku. HoBa TexHika aJoIIacTHKU rpriki O0e3 HaTaATy, 0 BUKOpHCTOBYe U-T0i0HI MIBK Ta HAKJIAIHUH €HJOIPOTE3, BUSIBU-
J1acst BUCOKOE()EKTUBHOIO Y MAIiEHTIB 3 OXKUPIHHSAM, 3HAYHO 3MEHIIHMBIIHN TiCISIONepamiiiHi yCKIIaJHEHHS Ta YCYHYBIIH JJOBITOCTPOKOBI
peuunusy rpmxki. Llelt MeTon MiHIMI3ye XipypriuHy TpaBMy, IIPHCKOPIOE OMY>KaHHS Ta ITOKPAIIy€e KIHIYHI pe3yabTaTH, IPOIOHYI0YH
MIEPCTICKTUBHUH MiIXi TO JTiKyBaHHS YEPEBHUX I'PIDK y IiH TPyTIi BHCOKOTO PU3HKY.

Ka1040Bi cj10Ba: uepesna rpuxka; okUpiHHS; aloMIacTHKa; aIONIaCcTHKA TPUKi 63 HATATY; eHI0NpPoTes; Micsonepariini

YCKIIaTHCHHS; pCHU/INB.
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I[TOIHOOPMOBAHICTb AIBYAT-IIAJIITKIB
[ IXHIX BATBHKIB 111010 ITHEKOJOT'TYHOI'O

3J0POB’A: BIKOBI PO3BDKHOCTI
0. A. Anopieun, A. B. Anopieupn,

A. B. Coxaybka

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

Pezrome.

Ipobnemamuxa 36epedcenHs 2iHeKON02TUH020 300p08 s Yy diguam nidAimKo8020 GIKY 3ANUUAEMbCA OOHUM I3 8ANCIUBUX
HANpsaMi6 CyuacHoi MeoudHoi HayKu.

Mema i 3a860aHHA 00CHiOHCEHHA: 00OCTIOUMU pi6eHb NOIHGOpMOsanocmi diguam-nionimkie ma ixHix 6amvKié U000
2IHEKON02TUH020 300p08 51, THPeKYill, Wo Nepedarmbcs CMamesumM ULISAXOM, ma NPO@ILAKmuKy 8ipycy Naniiomu i0OUHU,
OYiHUMU ponb CiMeliHoi KOMYHIKayii il 008Iipu 00 NiKapsi-eiHeKono2a y opmyeani npoQinakmuyHoi nogedinku niorimxie.

Mamepianu i memoou 00cioHnceHHA. YV 00CHIONCEHHI BUKOPUCIMAHO MEMOO AHOHIMHO20 ankemysanns. Onumano 96 oieuam
gixom 13-18 poxie ma 56 mamepis y Yepuiseywvkitl i XmenoHuyvKiti oonacmsx. AHKemy8anHs NPpo8oOULOCy Y NANepoOMY
ma erekmpouHoMy popmamax Ha bazax wikin i niyeis. O6om yinbosum epynam 6yio 3anponoHo8aHO AHKemu, wo Micmuau
18 3anumans. I3 Hux 16 3anumans Oynu i0eHMuyHUMYU OA5 NIOAIMKI6 | IXHIX Mamepie ma cmocy8anucs noiHopmosanocmi
w000 CUMNMOMIE 2EHIMALHUX IHeKYill, WIAXie nepedaui, npoginakmuxu, eakyunayii npomu sipycy naniromu moounu (BIJI),
a makooic xapakmepy 63a€mo0ii 3 Nikapem-2iHeKon02oM. [ea 3anumanus 6 aHkemax iOpIi3HANUCA: Y 0i4am OHU CIOCYB8ANUCS
HAABHOCMI CIMAMEBO20 HCUMMSL Ma GIKY 11020 NOYAMKY, A Y MAMepPie — NPOGeOeHHs NPOPINAKmMuuHux 6ecio i3 doHbKamu ma
cmasienHs 00 sadxcaugocmi maxkux posmos. Cxeanenns Komicii' 3 numans oiomeduunoi emuxu 3BO Byko8UHCbKO20 0epicasHO20
Mmeduurnozo ynigepcumemy (Ilpomowxon Ne 10 6io 16.06.2025 p.). Cmamucmuunuti aHaiiz npoeeodeHo 3 GUKOPUCTIAHHIM
npoepamuoeo 3abesneuenns Microsoft Excel ons Windows 2011 memooamu éapiayiiinoi cmamucmuxu 6i0N08I0HO 00 CYUACHUX
Memooonociunux nioxodie. Cmamms € gppaemenmom HI[P kagedpu axywepcmea ma cinexonocii 3axnady euwoi oceimu
Bykosuncvruii deporcasnuii meouunuil yHisepcumem «36epedceHus ma 8i0H08IeHHs penpoOyKMUBHO20 300P08 sl HCIHOK ma
diguam npu akyulepcoKitl i 2inexono2iuniti namonoeiiy (Ne depoicpeecmpayii 01210110020, mepmin suxonanns 2021-2025 pp.).

Pezynomamu ma ix o6z06openns. Ipoghinaxmuyno 6i0gidytoms 2inexonoza nuwe 22% odisuam, 42% He 8i08ioyroms y3azaui;
Ipu nosei ckape 41% oisuam 3gepmanuce 00 nikaps, are auwe 18% mamepie nogioomunu npo Mmaxi 36ePHeHHs C80IX OOUOK.
Tinvku 35% Oiguam 36epmanucs npu nioospi Ha ingexyii, wo nepedaromoca cmamesum wasixom (IIICILL), y mamepie — 5%.
Lo npoghinakmuxu oinvuicme diguam i 6amvKie gionocamy 2icieny (87% / 65,22%), oensou y einexonoca (77% / 56,52%)
ma suxopucmauts npesepeamusie (76% / 78,26%). Jluwe 24% odieuam i 56,52% 6amvkis nog’asyroms IIICLI i3 puzuxom
0e3nnioos Ilpo BIIJI sik onxocenny ingexyiro 3uarome 36% diguam i 60,87% bamukis, éakyunosani auwie 10% nionimkig; nonao
50% we nnamyromo wennenns. binobwicms bamukie gsasicaroms npoceimuuybki beciou saxcausumu (69,57%,), ane giokpumo
cninkyromuocs 3 douxkamu auwe 65,22%.

Bucnoeku: Ha ocHosi nposederno20 00CHiONCeHHs 8CMAHOBIEHO, WO pigeHb 00i3HaHoCcmi 0iguam-nioiimKie wooo
2IHEKONI021YH020 300P08 31, IH(heKYill, Wo nepedamvcs CMmamesum UIsXoM, ma Memooié NPoPIIAKmuKy € HedOCMamHiM:
Oinbuicms He 36epMarmsbcsi 00 JKaps NPU NOAGI CUMNNOMIB, He NPOX00simb NPODINAKMUYHI 02150U MA He YCBIOOMIIOI0OMb
NOMEHYIUHUX YCKAAOHeHb. Binbuicms nionimxie ne akyurnosarni npomu BITJI, a momueayisi 00 wenienHs 3anumuacmscs HU3bKOO
uepes bpak inghopmayii ma cmpax nobiuHux eghexmis.

Knrouoei cnosa: zinexonoziuni saxeopiosanna, BIII; oisuama; cinku,; penpooykmuene 300pos s.

Bctyn

I[Ipo6nemaTnka 30epekeHHS PEeNPOAYKTUBHOTO
30pOB’S MAITITKIB Ha0yBa€e 0COOIMBOTO 3HAYCHHS B YMO-
BaxX Cy4acHUX AeMOTpa]igHIX, COMiaTbHUX Ta MEIMIHIX
BUKIHKIB[ 1, 2].3pocTaHHs piBHS cTaTeBOI aKTUBHOCTI ce-
pex miAiTKiB, HU3bKUU piBeHb 0013HAHOCTI moA0 iH(eK-
1iit, mo nepenarotbes crareBuM monixoM (ITICLI), a Takoxk
HEIOCTaTHS KOMYHIKAIisg MK JIThMH Ta OaTbKaMH 3 ITH-
TaHb IHTUMHOTO 3I0POB’SI CTBOPIOIOTh PH3HUKH IS (Hop-
MyBaHHS XpOHIYHO{ ITaTONOTii, TOPYyIIeHbh PEePTHIFHOCTI
Ta IICUXOJIOTIYHOTO IUCTpecy B MojoAoMy Bimi [3.4,5].
VY 3B’A3KY 3 IIIM 0COOINBO BayKIIMBHAM CTa€ TBOCTOPOHHIN
MiIXi 0 BUBYCHHS MPOOIeMHU — He JIUIIE Yepe3 CIIPHii-
HATTS CaMUX IIITKIB, a i yepe3 Mpru3My IMO3HIIii OaThKiB.
Came Takuii mIxXix JO3BOIISIE Kpale 3p03yMiTH, K (op-
MYETBCSI CBIZJOME CTaBICHHS J0 3[0POB’S B POXUHHOMY
CEPEIOBHIIII, a TAKOXK SIKi (haKTOpH 3aBKAIOTH e(heKTHBHII
npoginakrumi [6,7].

MeTa i 3aBaaHHA AocnigKeHHs

Hocniguta piBeHs OIH(GOPMOBAHOCTI AiBUAT-TTIIITITKIB
Ta IXHiX 0aTHKIB 00 THEKOJIOTIYHOTO 3I0POB s, iH(EeK-
i, 0 TIepeIaroThCA CTaTeBUM IIUISIXOM, Ta Mpodimak-
THUKHU BipyCy MAaMiIOMH JIOXWHH;, OLIHUTH POJb CIMEHHOT
KOMYHIKaIii #f ToBipu 0 JiKapsA-riHeKkouora y Gopmy-
BaHHI PO ITAKTHYHOI IOBEMIHKH ITiUTITKIB; BU3HAYHTH
Oap’epw, SKi BIUIMBAIOTH HA CBOEYACHE 3BEPHEHHS 33 Me-
JIMYHOIO JTOTIOMOT'OI0 Ta y4acTh Yy BaKI[MHAIII1.

MaTtepianu i meTogun pocnigXeHHs

3 METOI0 KOMIIJIEKCHOTO BUBUEHHS PiBHS MOiH(Op-
MOB@HOCTI L0710 TIHEKOJIOTIYHOTO 3/10pOB’sl, CTaBJICHHS
J10 PO ITAKTUIHUX 3aXO/IB Ta TOTOBHOCTI JIO B3a€MOJII1
3 MEIIMYHOIO CHCTEMOIO HaMHM OYJI0 ITPOBEJCHO aHOHIMHE
aHKeTyBaHHs 96 MiBUaT-HMiAJIITKIB BiKy Ta iXHIX 0aTbKiB
(nepeBaxkxHo matepiB). ONUTYBaHHS POBOJUIIOCS CEPEN
YYHIB IIKUI 1 TIMHA31H, JIIEiB Ta CTYJAEHTIB KOJEIKIB
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B UepHiBenpkoi Ta XMENbHAIBKOT oOnacTeil. AHkeTa Oyna
JIOCTYIIHA SIK y TTallepOBOMY, TaK 1 B €JIEKTpOHHOMY (op-
Mari, o 3a0e3MeymIo 3pydHiCTh y4acTi Ta pO3MIHPUIIO
OXOTUICHHSI.

AHKeTyBaHHS BKIIOYaJia iJCHTHYHI OJIOKU 3alNTaHb
JUTSL IBOX TPYTL, epiia rpyna (n=96) — nipuara Bikom 13-18
POKiB, a ipyra rpymna (n=56) — ixHi 6aTbku. AHKETUTH Mic-
T 18 3amuTaHs, i3 HUX 16 3anuTadb Oy iICHTHYHUMEA
JUISL ITITKIB 1 IXHIX MaTepiB Ta crocyBaiucs noingop-
MOBAHOCTI IIIOZI0 CUMIITOMIB T'€HITATEHUX 1H(EKITiH, IITs-
XiB mepenadi, mpoiTakTUKK, BaKIIMHALIT IPOTH Bipycy
narmiizomu moxuan (BILT), a Takox xapakTepy B3aeMoii
3 JTiKapeM-TiHEKOJIOToM. J[Ba 3almiTaHHs B aHKETaX BiIpi3-
HSUTMCS: Y JIIBYaT BOHU CTOCYBAJINCS HASIBHOCTI CTaTEBOTO
KHUTTS Ta BIKy HOTO TIOYaTKy, a y MarepiB — MPOBEACHHS
MPOQUTAKTUIHUX Oeci] 13 JOHBPKAMU Ta CTABICHHS JIO BaXK-
JIMBOCTI criBOeci.

Cxsanenns Kowmicii 3 murans 6iomeanunoi ernkn 3BO
ByKOBHHCBHKOTO JI€p>KaBHOTO MEIMYHOTO YHIBEPCUTETY
(ITpotoxon Ne 10 Bix 16.06.2025 p.).

CrarucTHYHUH aHai3 MPOBEIEHO 3 BUKOPHCTAHHIM
niporpamuoro 3abe3nedenus Microsoft Excel ains Windows
2011 MeTomamu BapiarifHOI CTATUCTHKY BiIIOBITHO J0
CYYaCHHUX METOMOJOTIYHUX IiIXOIIB.

Crarts € ¢pparmenrom HJIP kadenpu akymepcrsa Ta
TiHEKOJIOT 11 3aKJIa Ty BUIIOI OCBITH ByKOBHHCHKHI JepKaB-
HUH MEJUIHUN yHIBepcUTET «30epexeHHs Ta BITHOBICHHS
PETPOIYKTHBHOTO 3/I0pPOB s XKIHOK Ta JiBYaT IPH aKyIIep-
CBKiH 1 TiHeKosoriuHiil maronorii» (Ne nepxkpeectpamnii
01210110020, Tepmin Bukonanns 2021-2025 pp.)

Pe3ynbTaTy Ta ix 0OroBopeHHs

VY nociimkeHHi B3suid ydacTh 96 miBdaT BikoM Bim 13
1o 18 pokis. Taka BikoBa CTPYyKTypa JO3BOJISIE OXOIIUTH
pi3HI eTanu niAiTKOBOrO Nepiofy, 10 € BAKJINBUM IS
a/IEKBATHOI OIIIHKHU PiBHS 3pLIOCTi, MOiH(GOPMOBAHOCTI Ta
(hopMyBaHHS CTaBJIEHHS JI0 BJIaCHOTO 3110poB’si. 3 Hux 30%
CTaHOBWJIU JiBYaTa BikoM 16 pokiB, mo 19% — naiBuara Bi-
koM 15 ta 18 pokis, 14 1 17 -piunux Oymno mo 11%, a 10%
Oyuno aiByar 13-piuHoro Biky (puc. 1).

lono Biky 6aTbKiB, IepeBaXkHY OUIBINICTh PECIIOH-
JICHTIB y 1iil rpymi cTaHOBUIIM ocodu BikoM Bin 31 mo 50
pokiB. 3okpema, 43,48% 0OarbKiB nepedyBaju y BIKOBOMY
nianaszoni 31-40 pokis, a 56,52%— y Biui 41-50 pokis.
V¥ kareropii 10 30 pokiB He Oyi10 3a(hiKCOBAHO JKOIHOTO
pecnionaenTta. OTxe, OaTbKiBChbKa Ipyma MmpeJcTaBieHa
3PUTMMH KIHKaMH, SIKi MAIOTh JOCTATHIH JXUTTEBUH J10-
cBif (puc. 1).

BikoBu#i po3nopain yyacHuKiB Aocnip>KeHHA

i = 96
55 NisvaTa (n )
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wn
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BaTbku (n = 55)
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Puc. 1. Poanogin pecnoHaeHTiB 060X rpyn 3a BikOBUMM KaTeropissMmu

[epmmii 610k aHKeTH OyB CIIPSIMOBAaHHU Ha BUBUCHHS
PiBHSA IOBipH 10 JiKapsA-TiHEKOJOora sK 3 OOKy AiBYaT-
MATITKIB, TaK 1 IXHiX 6aTeKiB. OcOONMBY yBary MpuIiieHO
4acTOTi 3BePHEHB 3 MPOQLIAKTHIHOIO METOI0, a TAKOXK 32
MEIWYHOIO JOTIOMOTOI0 Y CHUTYAIIisIX MOSIBH CKapr 3i cTa-
aOoM JKCO.

Cepen niBuar numie 22% perynspHO NPO(piLTaKTHIHO
BiJIBIIyBaJIM TiHEKOJIOTa, TOi K 36% poOwMIH 1Ie JIuie 3a
notpebu, a 42% B3arai He 3BepTaIIHCs 10 TiHeKornora. Box-
HOYAC BiMOBiIi OaTHKIB CBiTYaTh PO JEMIO 1HITY KapTHHY:
26% martepiB MOBIIOMIIIH, IO IXHi JOHBKH IPOXOIIIIN
PO iNaKTUYHI ONIAAN PeTYIsIpHO, 43% — BiBiXyBaH Ti-
Hekosora 3a nmorpebu, a 31% 3a3Haunnm, Mo AiBYMHA IIIe
YKOITHOTO pasy He OyIia Ha mpuiioMi y TiHeKosora (puc. 2).

Ha 3anuTanHHs o0 3BEpHEHHS O JIKaps NpH HasB-
HOCTI 3MiH BHIIJIeHb a00 03HaK 3ananeHus 41% miByar Biz-
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TTOBLJIM TIO3UTUBHO, 58% — 3amepeuriy, a 1% 3a3Haunm,
110 TJIaHYIOTh 3BEPHYTHUCS, aJie 1ie [[bOTo He 3poowmiu. [Ipu
upoMy sumre 18% OaTpKiB MOBITOMIIH, IO IXHS JUTHHA
3BepTanacs 10 JiKaps 3 MOZIOHUMH CKapraMi, TOA1 K
82% 3a3Ha4miIH, MO HIKOIW HE KOHCYIBTYBAIHCh 3 IIbOTO
npuBony (puc. 3).

B pamkax gocmimkeHHs Oylio IpoaHali3oBaHO 3Bep-
HEHHsI JI0 TIHEKoJIoTa y pa3i migo3pu Ha iHpekmniro abo 3a-
TaJTbHI MPOIIECH 30BHIIIHIX CTaTeBUX OpraHiB. Bimmosimi
miBYaT cBig4ark, mo 35% 13 HUX Majy JOCBIJ TaKUX Bi3H-
TiB, TOII K OLTBIIICTE — 65% HE 3BepTaIIHCA 32 MEOHYHOIO
JIOTIOMOTOI0 B MoNiOHUX cutyamisx. [likaBo, mo ominka
MarepiB MO/I0 IIUX 3BEPHEHB CYTTEBO BiJIPI3HAETHCS: JINIIIE
5% 13 HUX MIATBEPIMIH, IO iXHI JOHBKU BiIBITyBaH Ti-
HEKOJIoTa 3 TaKUX MPUIHH, a 95% 3anepeunnn dakT momi-
OHMX Bi3UTIB (puc. 4).
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B Bignosiai gisvaT 43% 42%

IEEE Bianosini maTepis
40

30

26%

20

BiacoTok (%)

10

PeryAspHo 3a norpebu

e SARANE
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Puc. 4. 3BepHeHHs Oo riHekonora y pasi nigo3pu Ha iHdekuito a6o 3ananbHi NpoLecy 30BHILLHIX
cTaTeBMUX OpraHiB
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Y xomi onUTYBaHHSA 3’ ICOBYBAJIH, YU 3BEPTAJIH JIiBUATA
yBary Ha 3MiHH XapakTepy BIACHUX BUIIICHP 3i cTare-
BuX oprasiB. OKpeMo JOCIiDKyBaIH, Y MoiH(pOPMOBaHi
6aThKM TPO TaKi 3MiHU y CBOIX JOHBOK. TakoXk aHamizy-
BaJIM yBary JI0 iHIINX O3HAK 3aMajeHHsI — CBepOexKy, 00ITI0
Yy IMCKOM(OPTY Y ITUISHIN 30BHIIIHIX CTAaTEBUX OPTaHiB.

Cepen mianitkiB 42% BiA3HA4YMIIN, IO 3BEPTAIOTH
yBary Ha 3MiHH KOJIbOPY, 3aI1aXy Y KOHCHCTEHIIT BHIi-
JIeHB, TOMI K 47% 1boro He poOIATh, a 11% He 3Morin
BH3HAYUTH, 9n Oynu Taki 3Minu. BogHouac 47% miBuar
cnocTepiranu y cebe cBepOixk, 0inb abo muckoMopr,
a 53% — He BigMIiYaJId NOMIOHUX CUMIITOMIB.

Bimnogini 6aThKiB JEMOHCTPYIOTH JICIIO 1HITY KApTHHY
31% marepiB MOBIIOMIIIH, IO Y IXHIX JOYOK Oy 3MiHU
XapakTepy BUILICHB, 52% — 3arepedriin HassBHICTh TAKIX
3MiH, a 17% He MaroTh iH(OpMaii 3 mporo mpusomy. Lllomo
CUMIITOMIB 3alajeHHs, Juine 5% OaThKiB MiATBEPIAIN
X HasBHICTh Y ANTHHU, 67% 3a3HAYMIIN TIPO BiACYTHICTH
CUMIITOMIB, a 28% HE BOJIOAIIOTH TaKOI iH(POpPMAIi€r0
(puc. 5).

BaxnBorO CKIIAJOBOIO TOCIIHKEHHS OyII0 BUBUCHHS
TOTO, SIKi CHMIITOMH PECIOHJICHTH BBaXKaIOTh O3HAKAMHU

TeHITANbHUX iH(peKii. PecnonaenTky Mornmm BUOMparn
KiJIbKa BapiaHTIB BiJIOBIICH.

Cepen miuniTKiB HAaHOIBII MOIIMPEHUMH CHMIITO-
MaMH, sIKi BOHH OB’ I3y10Th 13 TeHITATbHUMH 1H(EKILIsIMH,
BUSIBUITHCS cBEpOiK a00 MEHiHHS, TPO 110 TOBigoMmIN 79
(82,3%) pecnonnenTok. He3BuyaiiHi BUIIICHHS 3a3Ha-
yuim 66 (68,8%) miBuar, KPOBOTEUI MiXK MEHCTpPYaIlisIMU —
46 (47,9%), a 6 ix yac crareBoro akty — 45 (46,9%)
onuTaHuX. bk i yac cevoBHITyCKaHHS BiA3HAUWIN 36
(37,5%) niBuar, 1m0 CBIAYUTH PO IXHE PO3YMIHHS MOXKIIH-
BHX IPOSIBIB YPOTCHITAIBHUX 1H(pEKIiH (Tabm. 1).

BarpkiB npocunu oOpar Ti CHMITOMH, SIKi, Ha TXHIO
JYMKY, IXHI JIOHBKH MOTJIH O BBa)KaTH O3HAKaMH T'eHiTalb-
HuX iH(ekmid. Haifuacrime BOHU Ha3uBaJK CBEpOiX a0
TediHas — Tak Bixnosimm 42(75,0%) ocobu. He3puuaiini
BUJIUJICHHS, HA JYMKY OaThKiB, MOTTIH O Big3HaunTH 36
(64,3%) niBuar, 61k i gac crareBoro akty — 20 (35,7%).
Bine mig yac ceqyoBHITycKaHHs OaTbKM NMPHUIACYBAIH 15
(26,8%) noHbkaM, a KpOBOTEY1 Mi’)K MEHCTPYalisIMH —
mume 6 (10,7%). Bapiant «inme» oOpanu 4eTBepo Ma-
TEpiB, 10 MOXE CBIYUTH MPO PI3HOMAHITHICTh YSBJICHD
OO0 CUMITTOMATHKH (Taba. 1).

Tabnuusa 1

O6i3HaHiCTb peCNOHAEHTIB WOoA0 CUMNTOMIB reHiTanbHUX iHteKLin

CumMmnTomun

[isyara, siki BKasanu cumntom

BaTbkun, Aki BKaszanu cMmMnTom

Ceepbix abo neviHHA

79 (82,3%)

42 (75,0%)

HesBu4aliHi BUAineHHs

68,8% 36 (64,3%)

KpoBoTeyi Mix MeHcTpyauigmu

6 (10,7%)

Binb nig yac crareBoro akTy

46,9% 20 (35,7%)

Binb nig Yac ce4yoBMNyCKaHHs

6 (
6 (47,9%
5 (
6 (

)
)
)
)

37,5% 15 (26,8%)

OnHUM i3 BaXKJIMBHX aCIEKTIiB JOCTIKEHHS OyII0 BU-
BYUTH, Ki IPO(DUIAKTUYHI 3aX0/IU PECTIOH/ICHTH BB)KAIOTh
e(heKTHBHUMHU JIJIs 3aIT00ITaHHS TEHITABHIM 1HQEKITiSM.
Pecrnionnientam npononyBanocst 00paty Kiibka BapiaHTIB
BIJITIOBiIEH.

Cepen miBuaT HaifdacTimie 3rayBaliucs TaKi 3aXOaH
mpo¢LTAKTUKA: 0COOMCTA Tiri€Ha — IMpo Ie 3a3Hadmim 87
(90,6%) pecrioHIEHTOK, PEry/IsIpHi ONISAN y TIHEKOJI0Ta —
77 (80,2%) pecniOHIEHTOK, Ta BAKOPUCTAHHS ITpe3epBaTH-
BiB — 76 (79,2) pecrioOHICHTOK. 3HaUYHA YaCTUHA TAKOX BiJI-
3HaYMJIa IPUHOM BiTaMiHiB abo rnpodiorukis — 39 (40,6%)
JiBYAT a BiIMOBY BiJl cTareBUX KOHTakKTiB — 17(17,7%)
niByar (Tadm. 2).

BarbkiB npocunu oOpaTu Ti 3axonH, 5Ki, Ha IXHIO
JYMKY, IXHI JOHbKH BBa)KalOTh OCHOBHUMH U151 IpO(hinak-
THKHM IeHiTanbHuX iH(pexuii. Haifyacrine BoHu BKa3yBan

BHUKOPUCTAHHSI IIpe3epBaTHBIB — Tak Bigmosinu 56 (100%)
6arbKiB, ocoducty ririeny — 42(75,0%) Oarbku, Ta pery-
JSIpHI riHekosoriuHi onsian — 37(66,1%) 6arbki. MeHma
YyacTKa Ha3uBaJla IPUIHOM BiTaMiHiB 200 mpoOioTHkiB — 20
(35,7%) OaTbKiB Ta BiIMOBY BiJ] CTATCBUX KOHTAKTIB — §
(14,3%) GarbkiB (Tabn. 2).

i maHi cBig4aTh NPO JOCUTH BUCOKHI PiBEHb yCBI-
JIOMJICHHSI 0a30BHX MPOQUIAKTUIHHUX 3aXOJIB Cepel Mij-
JITKIB 1 IXHIX 0aThKiB. OJHAK BIAMIHHOCTI Y BiIMOBIIAX
BKa3ylOTh Ha MOXKJIMBICTH MiZICHJIEHHS OCBITHIX IIporpam
JUTSL TOCSATHEHHS OUTBIIIOT €JHOCTI Y PO3YMiHHI BaXKJITHBOCTI
KOXKHOTO 13 3aXOIiB.

JlocimKeHHS TaKOK TOPKHYIOCS MATAHHS PO3YMIHHS
PECIOHACHTAMH TOTO, IO JAesKi TeHiTaabHi 1H(eKii Mo-
KYTh niepediratu 0€3CUMIITOMHO, ajie TIPU I[bOMY CTaHO-
BHTH CEPI03HY 3arpo3y s 310POB’s.

Tabnuusa 2

OGi3HaHIiCTb pecnoHAEeHTIB Woao npodinakTMYHUX 3axoAiB iHeKUin, Wo nepefarTbCsl CTaTeBUM LUJIAXOM

MpodpinakTnyHi 3axoam
BigmoBa Big cTaTeBMX KOHTaKTIB
OcobucrTa ririeHa
PerynspHi ornaam y riHekonora
BukopuctaHHsa npesepBaTuBiB
Mpwuitom BiTamiHiB abo npobioTnkiB

[isyara, siki obpanm
17 (17,7%)
87 (90,6%)
77 (80,2%)
76 (79,2%)
39 (40,6%)

baTbku, aki Bkazanu
8 (14,3%)
42 (75,0%)
37 (66,1%)
56 (100,0%)
20 (35,7%)

i nani cBigyarh Mpo TOCUTH BUCOKUI PiBEHb YCBI-
JIOMJICHHS 0a30BHX MPOQUIAKTUIHHAX 3aXOJIB Cepel IMij-
JITKIB 1 IXHIX 0aThKiB. OJHAK BIIMIHHOCTI y BiAITOBIISIX

BKa3yIOTh Ha MOXKJIMBICTH IMiJICHJIEHHS OCBITHIX IIporpam
JUTSL TOCSATHEHHS OUTBIIIOT €JHOCTI Y PO3YMiHHI BaXKITHBOCTI
KO3KHOTO 13 3aXOJiB.
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JlocitimKeHHS TakoXK TOPKHYIIOCS MTUTAHHS PO3yMiHHS
PECIIOHACHTAMH TOTO, IO JesKi TeHiTaIbHi 1H(eKii Mo-
XKyTb repedirati 0€3CMMITTOMHO, aJe P IIbOMY CTaHO-
BUTH CepiHO3HY 3arpo3y JIst 310pOB’sl.

Cepen 6atbkiB 82% ycBIIOMITIOIOTH (PAKT MOXKIIMBOTO
6e3cuMnTOMHOTO Tepediry iHpexnii, Toxi sk 18% ne Oynu
npoingopMoBaHi 1po ne. Y MmifuIiTKoBii rpymi piBeHb 00i-
3HAHOCTI € 3HAYHO HYDKIUM: Jiniie 47% IiB4ar 3HAfOTh PO
TaKy HeOe3MeKy, a 53% He MaloTh BiANOBIAHOI IHPOpMAIIii.

B onmTyBaHHI TaKoX OLIHIOBAJIM PIBEHb 3HAHB OAaThKIB
TIpO MPOiH(OPMOBAHICTh IXHIX JIOYOK 10710 (aKTOpiB pH-
3WKY Ta MO>KJIBUX HACJIJIKIB TeHITAIBHUX iH(EKLiH (puc.6).

[NepeBaxkna GinpiicTh 6aTeKiB (87%) BBaXKarOTh, 1110
iXHI JJOHBKH 3HAIOTH PO T€, IO TeHITabHI 1H(eKii Mo-
XKYTb IIepeJaBaTHCs He JIMIIE ITiJ] Yac CTATEeBOTO aKTy, aje
i yepe3 mopymeHHs npaBui ocobucToi ririern. loxo
PO3yMiHHS BIUIMBY HENPaBHJILHOTO ab0 HAJAMIPHOTO BH-
KOpPHCTaHHSA aHTHOIOTHKIB Ha MikpodIopy crareBux op-

raHiB, 65% MatepiB BBaXKarOTh, 10 JOHHKU MAaIOTh TaKe
3HaHHA (pHC. 6).

[lomo ycBinoMIiIeHHS 3B°SI3Ky MiX T€HITaJIbHUMH iH-
(exnisIMH Ta penpoxyKTUBHUMH NpOOIIeMaMy, TAKUMH
SIK OC3IUTIAAS 9 YCKIIAIHCHHS ITiJl Yac BariTHOCTI, 56%
0aThKIiB BBAXKAIOTh, IO iXHI IITH 00i13HAHI IO IIeH 3B’S30K
(puc. 6).

PiBeHB 3HaHP CaMUX ITITKIB y IIUX MHTAHHSX OYyB
HwkunM. Tak, 44% niBuar 3HaIOTH, M0 1H(EKIii MOXYTh
TIepe/IaBaTHCs He JINIIE CTaTeBUM IUISIXOM, a i depe3 nopy-
mIeHHs ririenn, 34% MaroTh 4acTKOBE ysIBIICHHS, a 22% He
3Haiiomi 3 mieto iHopmariero. [1{omo BIMBY aHTHOI0THKIB
Ha Mikpogopy, 40% miUTiTKIB MalOTh BiJITOBIHI 3HAHHS,
32% — gacTKoBO, a 28% He 3HAIOTH Npo nei ¢akt. Bin-
HOCHO 3B’5I3Ky MK TeHITQIbHIMH 1H(EKI[ISIMU Ta penpo-
JYKTHBHUMH YCKJIaJHEHHSMH Ju1e 24% niB4at BIIEBHECHO
TIPO 11€ 3HAI0Th, 52% YyIIH 1PO Iie, ajie He BIEeBHEHI, 1 24%
B3araii He 3HaOMi 3 TaKOIO iH(pOPMAITIEIO(TUB. pHC. 6).
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B pamkax nociimkeHHs Oyi10 OLHEHO piBEeHb 3HAHb
PO 3B’5I30K TeHiTANBHUX iH(ekui, 30kpema BIJL, i3 pu-
3MKOM PO3BHUTKY OHKOJIOTTYHHX 3aXBOproBaHb. Cepen mij-
niTKiB 36% Oynu 06i3HaHi mpo 1en dakt, 30% He 3HAIN
PO TaKy MOXJIMBICTh, a 34% MaJi YaCTKOBI 3HAHHS.

Tono Bakrunuarii npotu BILI, mumie 10% miBuart mo-
BiJJOMWJIN, 1110 BXKE MPOWIIIN BaKIMHALIIO, 25% TUaHy-
10Th 11 3poOuTH, a OLIbIIICTh — 65% — HEe BaKIMHYBAINCS
1 HE MarOTh TaKuX IUIaHiB. [Ipy HbOMY AYMKH CTOCOBHO
000B’s13KOBOCTI BaKIIUHALIT pO3AUTIIIHCS: 34% BBaXKaOTh,
110 BOHa Mae OyTH 000B’sI3KOBOIO TS BCIX MIITITKIB, TOII
sik 53% BBaXKAIOTH 1Ie 0COOMCTUM BUOOPOM, a 13% He 3Mo-
M BU3HaUUTHCS. OCHOBHMMU IIPUYMHAMY BiIMOBH Bif
BakKIMHAI] cTanu: He3HaHHs 1npo BakuuHy (40%), crpax
nepen nobiuHuMu edexramu (41%), BBaKaOTh BaKIHHY
HenotpiOHOto (13%), iHmmi BapiaHT(6%).

Owinka 0aTEKIBCEKUX 3HAHE ITOKa3aa, 1m0 61% mare-
PiB BBOXAIOTh, L0 iXHI IOHBKH 3HAIOTH PO 3B’ 5130k BILJT
3 OHKOIIATOJOTi€t0, 22% 3amepeuyoTs 11e, a 17% MarwTh
yacTkoBi 3HaHHs. [1{omo BakuuHaii, 13% MoBigoMuIH,
110 TXHIi JOHBKHU MPOUNLTH mieruieHHs, 30% MIaHyoTh e
3pobuTtH, a 57% — He MPOXOAWIH 1 HE TUIAHYI0Th. TUTbKH
30% 06aThKIB i ATPUMYIOTH 1/1cF0 000B’ I3KOBOT BaKITHHAIIIT

JUTSL T TKIB, 48% BBa)KaroTh, 110 11€ Ma€ OyTH 0COOHUCTHI
BUOIp, a 22% He 3MOIIM BU3HAYNUTHCSL.

Cepen mpU4KH, YOMY JOHBKY HE BaKIIMHOBaHI, OaThKH
HalvacTile BKa3yBaJlk Ha CTpax rnepej nodivHuMu edex-
Tamu (42%) 1 BincyTHicTh iH(opManii npo BakuuHy (30%).
MeH111a KiTbKiCTh MaTepiB 3a3HaumniIa Mpo HeOCTYTHICTh
BakiuHy (13%) Ta Bucoky wiHy Bakuuau (15%).

OTxe, pe3yabTaTu AEMOHCTPYIOTh, L0 X04a YacTHHA
pecrionieHTiB obizHana mpo BIIJI i BaKIHMBICTh BaKIIH-
Haii, 3HauHa YacTHHA MIJIITKIB i 0aThbKiB Ma€ HEMOBHY
abo cynepewinBy iH(GOPMAIIIIO, 10 TOTPeOy€e MOAATBIIOT
HPOCBITHUIIBKOI pOOOTH, 0COOIMBO B YaCTHHI JIOBIpH 110
BaKIMHAIII] Ta MOIIKMPEHHs I0CTOBIpHOT iH(OopMaLii npo
i1 Oe3neky Ta e(eKTUBHICTb.

OKpeMHM acIeKTOM JOCIIKEHHS CTaja OlliHKa CeK-
CYaJIBHOTO JIOCBIy Cepell OMUTAHUX MMITITKIB. Y I[LITOMYy
47,9% niB4ar NOBIZOMMIIM ITPO HASIBHICTH CEKCYaIbHOTO
JOCBimy, Tomi sk 52,1% 3anepeunsiu Takui qoceia. Biko-
BUH aHaJi3 MMoKa3as, 1o cepen aiBuar 13-14 pokiB cexcy-
aJNbHY aKTHBHICTH Bin3Hauminu 28,6%, y rpymi 15-16 po-
KiB — 45,7%, a cepen pecroHaeHTOK 17-18 pokiB el mo-
Ka3HUK CTaHOBHB 65,5%. 11i naHi cBix4aTh po MOCTYIIOBE
3POCTaHHS CEKCYyalbHOI aKTHBHOCTI 3 BIKOM, 1110 BUMarae
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PAaHHBOTO 3aTYYCHHS MiIJTITKIB IO TIPOTPaM 3 PEIpOIyK-
THUBHOI 00i3HaHOCTI Ta nmpodimakruxu [TTCIII.

OxkpeMi 3anmuTaHHs aHKETH JIO3BOJWIM OIIHUTH Xa-
pakTep KOMyHiKaIii Mix OaTbKaMHu Ta JOHBKAMH MIOAO
NHUTaHb CTaTeBoro 310poB’s. Tak 70% OaTbKiB BBaXKAIOTh
pO3’sICHIOBAIBbHI OECiiM HA IF0 TEMY IY’KE BaYKITHBHMH,
11e 22% — BaXJIMBUMU 3AJICXKHO Bija CUTYaIlii, Tomi sik 8%
He 0avaTh y HUX motpedu. BogHouac 65% pecnoHAeHTIB
3a3HAYNIIH, 10 B)KE OOTOBOPIOIOTH 13 JOHBKAMH 3MiHH, SIKi
BiZIOyBaIOTHCS B T IMiJ] 4ac cTareBoro qo3pisanHs, 30% —
110 Taki pPO3MOBH BiOyBarOThCS piaKo, a 5% IOKH iX He
npoBonwiin. OTpuMaHi aHi BKa3yloTh Ha pi3HHUHA piBEeHb
BIJKPUTOCTI Y POJMHHOMY CITUJIKYBaHHI, 10 MOX€ BILIH-
BaTH HA CBOEYACHICTDH Ta IIOBHOTY 3HAHb, IKi OTPUMYIOTh
JiBUATA y MTITKOBOMY BIIli.

BucHoBku

OTtpumaHi pe3yabTaTi CBiI9aTh PO BUPakeH] po30ixk-
HOCTI Y BiJIIOBIIsX NiBYAT-ITITITKIB Ta IXHIX OATHKIB, 110
JIO3BOJISIE IIUOIIIE OCMHUCIUTH XapakTep POAMHHOI KOMY-
HIKaIlii 3 TUTaHb IHTUMHOTO 37I0POB’s, @ TAKOXK BUSBHTH
MOTeHLiHHI 0ap’epu y ¢popMyBaHHI BiANOBIJaIBLHOTO
CTaBJICHHS A0 MPO(ITAKTUKA Ta 3BEPHEHHS 32 MEIUTHOIO
JIOTIOMOT010. 30KpeMa, OJTHIEI0 3 HAMOLIBIN MOKA30BUX €
HEBIIMOBIIHICTS JaHUX IIIOJ0 3BEPHEHHS 10 TiHEKOJIOTa!
SIKIIO [TOHAJ1 TPETUHA AiBYAT 3a3HAYMIIM, [0 MaJIU JIOCBIJ
KOHCYJbTAIli pH migo3pi Ha iHdekiiai abo 3ananbHi
mporecH, To Jumme 5% OaTbKiB MiATBEPAMIN (HaKT TAKHX
Bi3uTiB. L{e# po3puB, 0OueBUIHO, CBIAUUTH 200 PO HU3b-
KWl piBeHb 00i3HaHOCTI OATHKIB PO CTaH 37]0POB’S CBOIX
JiTei, ado mpo Te, IO MiUTITKKA CBIZIOMO He iHQOPMYIOTh
0aThKiB TIPO 3BEpHEHHS O JIiKaps 3 iIHTUMHAX [TUTaHb.

Taki pe3ynbraTyi MOXHa TPAKTYBaTH SIK 1HIUKATOp 00-
MEKCHOI BIIKPUTOCTI Y POIUHHOMY CEPEIOBUIII MIOI0
00TrOBOPEHHS AETIKATHIX TEM, a TAKOXK SK HACHIIOK HEHO-
CTaTHBOI OBIpU 3 OOKY MiJUTITKIB 10 TOPOCINX Y MUTaH-
HSX CEKCYAJIbHOTO Ta PEMPOAYKTHBHOTO 340poB’s. Kpim
TOTO, CJIijJ OpaTH N0 yBaru ToM (akT, 110 YaCTUHA JiBYAT
MOKE€ 3BEpTaTHCS 32 IOTIOMOTOI0 aHOHIMHO a00 y CcyTpo-
BOJIi TpeTix ocib® (HampuKIIam, MKITBHOTO TICUX0JIOTa,
MEIUYHOI CeCTPH), IO TAKOXK BIUIMBAE HA 00I3HAHICTH
OarpKiB. Taka TuxoTOMist 0COONMBO HEOE3IIEYHA B YMOBAX
HEZ0CTAaTHHOT MEIMYHOT MTOIH(OPMOBAHOCTI CAMHUX ITiJLTIT-
KiB, aJ[kKe CaMOCTil{He BUPIMICHHS ICTiKATHUX TUTaHb 0e3
HAJIS)KHOTO CYNPOBOJLY MOYKE TPU3BOMTH JIO BIITEPMiHO-
BaHOTO 3BEPHEHHS 200 CaMOJIKyBaHHS.

BapTto Takox BiA3HAYHMTH, IO y BIATIOBIASMX HA 3aIlU-
TaHHS PO HASBHICTh CUMITOMIB 3allajJeHHs i3 CTOPOHU
JKIHOYUX CTAaTEBUX OPraHiB JiBYara IEMOHCTPYIOTh 3HA-
YHO OLJIBIIY HACTOPOXKEHICTH 1 yBary 70 BIACHOTO CTaHY,
HiXk 11e 6a4aTh ixHi 6aTbku. Lle po3X0omKeHHs B OIiHII HE
TUTBKH BifoOpaxae cnabky moiHGpOpPMOBaHICTh JOPOCIIHX
PO CTaH 3JI0POB’S JIITCH, a il MOXKE CBIIYUTH MPO BIACYT-
HICTb CHCTEMHOI IPAKTUKH CIIOCTEPEKECHHS Ta 00TOBO-
peHHS TOJI0HUX CUMIITOMIB y POJIHHI.

[MoniOHi po301KHOCTI MPOCTIAKOBYETHCS 1 B OI[IHKAX
edekTuBHOCTI npodinakTuyHux 3axo/iB. [liBuara yac-
Tillle aKICHTYIOTh Ha MIOACHHUX Tiri€HIYHUX TPOLCHY-
pax, Toxi sk 6aTbKM — HAa BUKOPHUCTAHHI IIPEe3epBaTUBIB
Ta KOHCYJbTalisAX 3 JlikapeM. Lle Moxke CBITYHUTH SIK TTPO
BIUIMB WIKIJIHHOT OCBITH, 1[0 HATOJIONIYE HA BAXKJIMBOCTI
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JIOTJISIAY 32 TIJIOM, TakK i PO BiACYTHICTH Y POAMHHOMY
JIUCKYpCi OLIBII CKIIAAHAX TE€M, TIOB’SI3aHHX 13 CEKCyallb-
HHMH CTOCYHKaMH, Bi/IIIOBIJAJIbHICTIO 38 IHTUMHE KHUTTS
Ta HaciAKaMH iH(EKIii.

[1e GinbII TPUBOXKHOIO € CUTYallis 3 0013HAHICTIO PO
MOXJIABICTh O€3CUMITTOMHOTO Tiepe0iry ingekiiil. Takuit
KOHTPACT CBIAYUTH HE JIHIIE PO MPOTAINHHU B 0a30BUX
MEIUYHHX 3HAHHSIX IiJJIITKIB, @ i PO HEIOCTATHIO iH-
(hopmartiifHy miaTpuMKy 3 60Ky OaThKiB UM OCBITHIX 3aKJIa-
niB. B ymMoBax, Konu BiJICYyTHICTh CHMIITOMIB TTOMHJIKOBO
CTIpuiMaeThCA SIK O3HaKa 370POB s, 3HWKY€ETHCS MOTHBA-
1is 0 MPOGUIAKTUYHUX OIVISA/IIB, @ 3aXBOPIOBAHHS BHUSB-
JISTFOTHCSI JIMIIIE Ha TTi3HIX eTamnax.

Cxo’ka KapTHHA CIIOCTEPIraeThCs 1 B OIIHKAaX 3HAHD
I10/10 HACJI/IKIB TeHITAIBHUX iHPEKILiH, 30KpeMa PU3HKIB
JUTSL PETIPOYKTUBHOI (DYHKITIT Ta 3B’ 3Ky 3 OHKOJIOT1YHIMHA
3aXBOPIOBAHHAMH. SIKIII0 OinbIIicTh 0aThKIB (TIOHAT 80%)
BBAXKAIOTh, IO TXHi JOHBKHU 00i3HAHI 3 TAKHMHU PU3UKAMH,
TO caMi JliBYara JIEMOHCTPYIOTh Ha0araTto HWK4ni piBeHb
3HaHb. Jlume 24% miJUTiTKiB TBEPIO 3HAIOTH NTPO MOX-
JUBUI 3B 30K MK 1HQEKIiAMHI Ta OE3ILTIIISIM, TOMI SIK
pelTa MaroTh JIMIIE YaCTKOBY a00 BiZICYTHIO 0013HAHICTb.
Taka gucriporiopmist MOke OyTH pe3yIbTaTOM ITOMIIIKOBHX
ysiBJIeHb OaThKIB PO PiBEHb MOIH(POPMOBAHOCTI AiTel a00
HeOa)kaHHS M1JUTITKIB BU3HABATH, 110 BOHU HE BOJIOAIIOTh
BIIIMOBITHUMH 3HAHHSIMH.

OxpeMo 3aciIyroBy€ Ha yBary CTaBJICHHS JIO BakI[H-
Harii npotu BIUJL. JIume 10% miBuar yxe BaKIIMHOBaHI,
1 OLIBLIICTh HE IUIaHYIOTh POOUTH 1ieIieHHs.. OCHOBHUMH
Oap’epamu € cTpax MoOIYHUX e(EeKTIiB i BICYTHICTH HO-
CTOBIpHOI iH(popMartii. BogHo4ac moHa mojoBHHA OaThKIiB
TaKOXX HE BHSIBIISIE TOTOBHOCTI JI0 BaKIMHAIII CBOiX 10-
HBOK, IIT0 MiATBEPKY€E HEOOX1MHICTh IIMPOKOMACIITa0HOT
pO3’CHIOBAJILHOI KaMIaHii 3 00Ky MeIuYHHUX (haxiBIIiB.
Horipa no meauuHoi iH(MoOpMaIii 3aTuMIaeThCA BKpai
HU3bKOIO, & BIJICYTHICTh HIJICHOTO ACPKABHOTO MiAXOMY
JIO TIOTYJISIpHU3allii BakIMHALT (POpPMYe€ MiATrPyHTS LIS He-
Oa’kaHMX HACTIJIKIB y MaltOyTHEOMY.

TakuM 4YUHOM, BUSBJICHI PO301KHOCTI Y BIAOBIASIX
MDK HiUTITKAaMHA Ta IXHIMH OaTbKaMy MarOTh HE JINIIE CO-
LI0JIOTIYHY, ajie i MpakTHYHY Bary. BoHu cBiquars npo Te,
110 B pOJMHAX YaCTO BiACYTHIHM BIAKPUTHI JiaJIOT HA TEMU
IHTHMHOTO 3JI0POB’s1, 1110 T030aBJISIE MiITITKIB BAYKITUBOTO
pecypcy — IOBipH Ta MiATPUMKH.

BpaxoByroun oTpuMaHi AaHi, O4EBHIHOIO € MOTpeda
B YJOCKOHAJIEHHI CUCTeMH 1H(POPMYBaHHS MJIITKIB Ta
IXHIX OaTHKIB PO MUTAHHS PENPOIYKTHBHOTO 37I0POB’S.
BusiBiieHi po301KHOCTI y BIAMOBIIASX JBOX TPYI PECIIOH-
JICHTIB HE JIAIIIC CBIAYaTh PO HAsIBHICTh KOMYHIKAI[IITHOTO
PO3pHBY B POAMHAX, a i MiIKPECTIOIOTH OpaK MisiCHOI,
Y3TOIKEHOT Moziei MpoQiIaKTHKY, sika O TIO€THyBajIa Me-
IUYHY, OCBITHIO Ta COIliasIbHy cKianoBi. Came ToMy 10-
LUTBHUM € (OpMyBaHHS KOMILUIEKCY TIPAKTUYHUX 3aXO0/IIB,
SIKi CIPUATUMYTH TOJIMIICHHIO CUTYaIlil Ta POPMyBaHHIO
BIZIMOBIATEHOTO CTABJICHHSI 10 TIHEKOJIOTTYHOTO 3I0POB’ ST
cepel MiTITKIB.

OxpeMoi yBaru 3aciayroBye TeMa BaKIIMHAIlil POTH
BIIJI. OtpuMani gaHi cBig4arh Npo HEJOCTATHIO 00i-
3HAHICTh K IIIITKIB, TaK 1 0ATHKIB 100 BaXKJIMBOCTI
HIeTJICHHS, Horo eekTuBHOCTI Ta Oe3neku. I{e Bumarae
peanizauii mupmux iHpopMaiiiHuX KaMIIaHii 3a y4acTio
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MEIMYHUX MPaliBHUKIB, MKITbHOTO 1epconany, 3MI Ta
oHyaitH-11aTdopM, SIKi MArOTh Ha METi 3pyHHYBaTH MOIIHN-
peHi MipH, SMCHITUTH TPUBOXKHICTB 1 MIJBUIIUTH JIOBIpY
JI0 BaKIIMHAIIT SIK 10 €)EKTUBHOTO METOY MPO]IIaKTHKH
OHKOJIOTIYHHX 3aXBOPIOBaHb, 3yMoBieHux BI1JI [9,10,11].

3aranom, eeKTHBHE BUPIIICHHS BUSABICHUX MPOOIeM
moTpedye CKOOPIMHOBAHUX JTill Ha PiBHI POJIMHM, HABYAIb-
HOTO 3aKJIa/y, MEIMYHOI CHCTEMH Ta CYCITLIECTBA B IIIJIOMY
[12]. KommmekcHIH TiIXig 10 MPOCBITHUIITBA, BIAKPUTOTO
Jianory Ta mpoQiuIaKTUKA JO3BOIUTE HE JTHIIIE ITiBUITUTH
piBeHb 00i3HAHOCTI, a i cpusiTHME POPMYBAHHIO ITOKO-
JIHHS MOJIOAMX KIHOK, SKi BITIOBIAAIFHO CTABIATHCA 10
CBOTO 3/I0POB’sI, BOJIOMIIOTH JOCTOBIPHOIO iH(OPMAIIIERO
Ta BMIFOTh BUYaCHO 3BepTarucs mo gomomory [13]. Came
TaKHU{ MK € 3aI0PYKOI0 30€peKEHHS PEIPOIyKTHBHOTO

MIOTEHIiaJTy Halii Ta MOMepeKEeHHs cepHO3HUX T'1HEKOJIO-
TYHHUX YCKIIaHEHb Y MailOy THEOMY.

MNepcnekTueM noaanbLKNX AOCAiAXEHb

IMomanpiri AOCHTIIKEHHS BKIIIOYAOTh MOTTTHOICHHS
aHaJIi3y, PO3LUIMPEHHS SMITIPHYHOI 0a3u Ta 3aCTOCYBaHHS
OTPUMAHHUX PE3YJIBTATIB Y HOBUX KOHTEKCTaX Ui (hopmy-
JIFOBaHHS OUIBIN y3arajibHEHUX BUCHOBKIB. Po3nimpeHHs
OCBITHBO-ITPOCBITHHUIILKOT pOOOTH cepell Mool Ta iXHIiX
0aThKiB, eTajIbHE BUCBITIICHHS [TUTAHb BIUTUBY TCHITAIb-
Hux iHdekuiit Ta BI1JI Ha penpoaykTUBHE 1 cOMaTU4YHE
3I0POB’sI MiPOCTAIOUOr0 OKOIIHHS T03BOJIUTH 30€perTu
PEIpPONYyKTUBHE 30POB’ s, MIABUIIUTH HAPOIKYBAHICTh
1 IPOJIOBXKUTH TPUBAIICTh KUTTS, 1[0 3HAYHOIO MipOIO
BIUTHHE Ha MOKPAIICHH IeMorpadiuHoi cutyartii B YkpaiHi.
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AWARENESS OF ADOLESCENT GIRLS AND THEIR PARENTS REGARDING GYNECOLOGICAL HEALTH:
AGE-RELATED DIFFERENCES

0. Andriiets, A.Andriiets, A.Sokhatska

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

The issue of maintaining gynecological health in adolescent girls remains one of the important areas of modern medical science.

Aim and objectives of the study: to investigate the level of awareness of adolescent girls and their parents regarding gynecological
health, sexually transmitted infections, and human papillomavirus prevention, and to assess the role of family communication and
confidence in the gynecologist in the formation of preventive behaviour in adolescents.

Materials and methods of the study. The anonymous questionnaire method was used. A total of 96 girls aged 13-18 years and
55 mothers residing in the Chernivtsi and Khmelnytskyi regions were enrolled. The survey was conducted in paper and electronic
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formats in schools and lyceums. Both target groups were administered questionnaires containing 18 questions. Of these, 16 questions
were identical for adolescents and their mothers and addressed awareness of symptoms of genital infections, transmission routes,
prevention methods, human papillomavirus vaccination, and patterns of interaction with a gynecologist. Two questions differed between
the questionnaires: for girls, they pertained to the presence of sexual activity and the age at initiation; for mothers, they concerned the
conduct of preventive conversations with their daughters and their perception of the importance of such conversations.

Statistical analysis was performed using Microsoft Excel for Windows 2011 software, applying methods of variational statistics in
accordance with modern methodological approaches.The study was approved by the Biomedical Ethics Committee of Bukovinian State
Medical University (Protocol No. 10, dated 16 June 2025). This article constitutes a fragment of the research project of the Department
of Obstetrics and Gynecology, Bukovinian State Medical University, entitled «Preservation and restoration of reproductive health of
women and girls with obstetric and gynecological pathology» (State registration Ne . 0121U110020, implementation period: 2021-2025).

Results and discussion. Only 22% of girls visited a gynecologist for preventive purposes; 42% did not attend consultations at
all. When symptoms appeared, 41% of girls sought medical consultation; however, only 18% of mothers reported such visits by their
daughters. In cases of suspected sexually transmitted infection, 35% of girls consulted a physician, compared with 5% of mothers who
reported such consultations. The majority of girls and parents identified hygiene practices (87% and 65.22%, respectively), gynecological
examinations (77% and 56.52%), and condom use (76% and 78.26%) as preventive measures. Only 24% of girls and 56.52% of parents
associated sexually transmitted infections with the risk of infertility. A total of 36% of girls and 60.87% of parents were aware of human
papillomavirus as an oncogenic agent; however, only 10% of adolescents had received vaccination, and more than 50% reported no
intention to be vaccinated. Although 69.57% of parents considered educational conversations important, only 65.22% reported engaging
in open communication with their daughters.

Conclusions: Based on the study conducted, the level of awareness of adolescent girls concerning gynecological health, sexually
transmitted infections, and prevention methods was found to be insufficient. Although mothers demonstrated a higher level of awareness,
communication with daughters on issues of intimate health remains inadequate. The majority of adolescents remain unvaccinated against
human papillomavirus, and motivation to undergo vaccination remains low, primarily due to insufficient information and concerns
regarding potential adverse effects.

Keywords: Gynecological diseases; Human Papillomavirus; Adolescent; Female; Reproductive Health.
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

VIK: 618.2:612.82:615.851:615.847 MEJIMYHA PEABUIITALLA X)KIHOK 13
DOI: 10.24061/2413-4260. XV.4.58.2025.15 COMATOTI'EHIEIO ITIJT YAC BATITHOCTI TA

I[MIOJIOT'IB TOMEOKIHETUYHUM INXAHHAM
B. M. Cokpym, O. B. /lumeunosa,

A. I Mynnaxmemos, M. B. Coxpym,
B. M. Xomenko

JloHerbKHil HaiOHABHUI MEIMYHUH YHIBEPCUTET
(M. JIuman, Ykpaina)

Pezrome.

ComamoceHrii 6acimnux y (popmi mpuso’CcHO-0enpecusHo20 CUHOPOMY YU NAHIKO-OOIUHUX peakyill 00 ma Nicis nono2ie
n08’A3aHi 3 6e2eMamMusHUM NACNOPMOM 8a2iMHOI ma KOMOpOIOHicmI0 (Kanbyil-0eiyumuoio abo Karbyit-Ha0IUUKOBOH).
Becemamuena oucgynxyis (8azo-incyninosa uu cumnamo-adpenanosa) popmye nopyuients napamempis coMeoKkinesy, saKi
He2amugHO MONCYMb GNIUGAMU HA NPOYeC NON02I8 ma iXx eMoyionanbHe cnpulilHamms (Axicme dcumms). Beasicacmucs, wo
OUXATbHI BNPABU OONOMALAIONb SMEHULUMU MPUBONHCHICID | (h0DIT, NOMEHYITIHO CKOPOUYIOMb MPUBATICIb NONO2IE, e 00KA3064
0a3a yCyHeHHs PI3HUX (OpM COMAMOeHill Memooamu 20MeOKIHeMUYHO20 OUXAHHS HeOOCMamHs ma cyb eEKmusHa.

Mema oocnidscennn. Busnayumu éniue 2omeokinemuyHo20 OUXAHHA HA NCUXO-BE2eMATNUSHULL CINAH 8ASIMHUX JHCIHOK 00 ma
nicisa nonoeie, yCyHeHHs MamepuHCbKoi mpusoau, denpecii uu nauiko-gooivHux peakyiti 8 3an1eHCHOCMI i0 ii 6ecemamueHO20
nacnopmy.

Mamepian i memoou 00caidncenHA. Y 00caiodxncenHi 831U yuacms 53 00poCciux 6a2iMHUX HCIHOK i3 mepMiHOM
ececmayii 38-42 muoicni, ki paniuwe He Hapoddcysanu (onumua epyna). JKinku oynu posoineni Ha 06i niocpynu 32i0HO OaHUM
agmoMamu308aH020 MeCMy8aHHs 30 BUHAYCHHAM «8e2emamueHo20 nacnopmyy i KiiHiuHoi popmu comamozeHii: nepuia
epyna — 39 sacimuux-6a20moHiKu (OOMIHY8AHHA 6a2ycd, CXUTLHUX 00 AYEMUIXONTHOBUX CePOTMOHIH-0eIYUMHUX MPUBOICHO-
OdenpecusHux comamozeriil) ma opyea — 24 6a2imui-cumMnamomoHiky (OOMIHY8AHHA CUMRAMUYHOL CUCEMU, CXUTLHUX 00
aopenepeiuHuUx cepomoHiH-HAOTUUKOBUX NAHIKO-QOOIUHUX comamoeeniil). Tloka3nuky HOpMU 8USUANUCS 8 2pYNi 300POBUX
CMYOeHmoK 6 aHano2iutil eikosiu kameeopii (n= 35). KonmponwvHy epyny cxknanu eazimui (n=32, 8i0noioHo 6a20MmMoHiKu —
18 i cumnamomoniku — 14), axum npooounu 3aniano8ami 020U ma NCUXON02IYHe MeCHyBaAHHS, ale OUXATbHA SIMHACTNUKA
He npuznauanacsa. Obuoei epynu paniuie He Malu 00C8i0y OUXANbHUX MPeHY6aub. 1 omeoKinemuune OUXAHHA NPUSHAYATU NO
3anpononoganiti asmopamu memoouyi. Oyinka ge2emamugno2o MoHycy 30IUCHI08ANAC MEMOOOM CHEKMPATbHO20 AHANIZY
EKT; mun comamozenii éusnauanu 3a donomozor mecmie Coxpyma, inoexca pisnogaeu 6ionociunux aminie (IPbA). [na
BUMIPIOBAHHS MATNEPUHCHKOT MPUBOICHOCMI NIO Hac noa02ie 6y10 gukopucmano 20-nyHKmogutl ONUMYy8atbHUK MpUugONCHOCMI
cmanis (0-4 banie cmynens saxckocmi). Dopmy komopoionocmi (kanvyit-0eiyumuy 4u Kanbyiti-HAOTUUKO8Y) CIMAHOBIIOBANU
3a pigHem SHYMPIUHbOKITMUHHO20 KATbYIIO NPU CNEKMPATbHOMY OOCAIONCEHHT BONOCCA ICIHOK HA AMOMHO-AOCOPOYIUHOMY
cnekmpomempi. BioXimiyHumu memooamu 8Us4aIy NOPYUEHH NAPAMempie 20MeoKiHe3y | po3paxosysanu IHOeKCU pigHo6acU
oxucmosanvrux cucmem (IPOC), cniggionowenHs 8 Kposi 6ionoeiuno-akmusHux peuosut (IPHBA — Hopmosanozo cepomoHniny ma
2icmaminy), indexc 2opmoHanvroi pienosazu (II'P — kamaboniunux.: KOpmu30i, eCmpo2eHu, MiPOKCUH MA AHAOONIUHUX 20PMOHIB:
IHCYiH, NPO2eCminU, NPOLAKMUH); THOEKC KUCIOMHO-TYxHcHOI pisnosazu (IKJIP). Bukopucmosysanu KiiHiKO-1a00pamopHi,
iHCMpYMeHmanbHi, GIOXIMIYHI | CamucmuyHi Memoou 00CIIONCeHHA. Vi HCIHKU Hadanu c80to IHOPMOBAHY 3200y HA yYaACmb
y 0ocnioocenni. Emuunuii xomimem nikapui cxéaius 0ocaioxcenns. Cmamucmuuna o6pobKa OmpuManux pesyibmamis
00Cni0NHCEHHSI NPOBedeHA 3 OONOMO2010 8apPIaYIliHO20, HENAPAMEMPUIHO20, KOPENAYIIHO20, pecpecusH020, 00HO- (ANOVA)
i bacamogpaxmoprnozo (ANOVA/MANOVA) oucnepcitinozo ananizy (npoepamu «Microsoft Excely i «Statistica-Stat-Softy, CLLIA).

Pesynomamu ma ix 0062060penns.

3anpononosana memoouxa 20MeOKiHeMuYHO20 OUXAHHS NOKA3ANLA CE0I0 eheKMUBHICMb 8 KOPEKYI 6ecemamuerol Ouc@yHkyii,
onmumizayii napamempie 20MeoKine3y, YCYHeHHI CXUNIbHOCMI 00 PI3HUX YOPM COMAMOR2EHIU Y CIYOeHMOK 3 YPAaXy8aHHAM ix
6ecemamueHo20 nacnopmy i muny komopoionocmi. Dizionoziunuil nepebie eazimmocmi 8i00y8aemMbCsi Ha Ml OOMIHYBAHHS
napacumMnamuyHoi cucmemu (iHOexc cuMnamo-6azycroi pisnosazu < 1,6), emicny cmpec-1imimyrouux 20pmMoHie, sKi 8i000paxcaroms
neeHy OUHAMIHY PiGHO6A2Y CIMAMEBUX 20PMOHIE, ONMUMATbHUX 014 po3eumKy oumunu. Cniegionowenns ecmpozenie (E.) /
npoeecmutis (I1I') smiwgyemwca 6 Oix 111" i dopisHioe 2,5, pigens incyniny (anaboniynuii 2opmon) 36invuyemscsa 6 1,5 pasu, ane
HOPMOBAHUIL eMicm Kamaboniunux ma anaboniunux eopmonis (IPKAI) npu yvomy 3pocmae nedocmogipHo, wo 6idobpasicae
cmpecosutl 8NIU6 BA2IMHOCMI HA OP2AHIZM MAMepi ma CIMeoproE ONMUMATbHI yMO8u 0Jia nepedicy eazimuocmi. Qopmu comamozeHii
¥V 8A2IMHUX 3aN€HCANU IO 8e2eMATNUEHO20 NACNOPNTY, KOMOPOIOHOCI MA NOPYUWEHUX Napamempie 2o0MeoKinesy. Y eacimuux-
6a20MOHIKI6 CnHOCMeEpPIeanU AYemUIXoNiHO8I, CepOMOHIH-0ehiyYUmHi, MpUBONHCHO-OENPECUBHT CIMAHU, Y 6A2IMHUX-CUMNAMOMOHIKIE
OOMIHY8ANU AOPEHEPRIYHI CEPOMOHIH-HAOIUWKOB] NAHIKO-GhoOTUHI peakyil 3 Opamienugicmio, siKi ROIPULYBAIU AKICIb JCUMMSL
mamepi i 3Hudcyeanu ii cmpecocmitikicms. Pecynsipne ougepenyiiine npogedenns Ouxanbhoi ciMHaAcmuK 3 ypaxy8aHHam
6e2emMamugHO20 NACNOPHLY CNPUSLO ORTMUMI3AYIT 6e2emamueHo20 MOHYCY i YCYHEHHIO COMAMOMOPMHUX ROPYULEHb ) 8ALTMHUX
00CNIOHOI 2pynu ma NOTINUEHHIO AKOCII HCUMMSL HCTHOK 30 MAKUMU NOKAZHUKAMU. 3a2albHutl cmai 300pos’s (GH) — t=2.020;
p=0,046, sicummesa akmusnicmo (VT) —t=3,427; p<0,001, emoyitinuti cman (RE) —t=2,071; p=0,041, ncuxiune 300pos’s (MH) —
1=4,056, p<0,001. ¥ docnioniii epyni y 6a2imuux-6a20moHixie npu 6UKOPUCManHi 0iagpazmaibHo20 OUXAHHA | 6npas 3 HoMepamu
1, 3,5, 6, 8, 6io3nauanocsa smenuwienHs KilbKOCMi CKape mpuBodCHO-0enpecusHo20 XapaxKmepy, wo nos sa3aHo 3i 3HUNCEHHIM
napacumnamuynoi akmugnocmi. Haenaxu, y 6a2imux-cumnamomoHiKie epeKmusHiuum UsAEUL0C, NPOBEOCHHS CeOAMUEHO20
2OMEOKIHEMUYHO20 2PYOHO20 OUXAHHSA 3 anpagamu 2, 4, 7, AKi 3MeHULY8anu KITbKicb NAHIKO-ghobTunux peakyii. ¥ epyni nopienanms
(KOHMPONbHILL) 6 eMOYiliHill, KOCHIMUBHIL, NOBEOIHKOBII Cihepi NOZUMUBHUX 3MIH He 8I00)8AN0C.
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Bucnosku: [lo3umusHuil 6n1U8 20MeOKIHeMUyHoI OUXaibHoOl 2IMHACMUKU HA nepebdie a2imHoCmi peanizy8ascs uepes
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PI3HUX Memo0i6 20MEeOKIHEMUYHO20 OUXAHHSA 3 YPAXYBAHHAM 8e2emMAamueH020 NACNOPma, AKi peanizyloms Ceill 611ue Ha 6anauc
CEPOMOHIHA / 2ICMAMIHA, KUCLOMHO-TYICHY DIBHOBAZY 8 KPOBI OJisl YCYHEHHsL COMAMO2EHIT ma NiOBULeHHsL SKOCI JcUmms mamepi.

Knwuosi cnosa: secemamusnuii nacnopm, komopbionicme (kareyiti-oegiyumna i kanbyiti-HaOIUWKOEa); 20MeOKiHe3;

8a2IMHICMb [ NONO2U JHCIHOK, cnekmpanvHuil ananiz EKT; comamozeHii; 2omeoxinemuyte OUXaHHA.

Bctyn

BariTHIiCTb, MOJIOTH Ta Pi3HI KOMOPOIiaHI cTaHu hop-
MYIOTh Y IHOK MOpPYILIEHHS MapaMeTpiB IX rOMEOKiHe3y
B 3aJIKHOCTI BiJI «BEreTaTUBHOTO MacmopTay (LIiib-
HOCTI OeTa-, aJipeHo- Ta CEPOTOHIHEPTIYHUX PELENTOPiB
HSTR2anbha, ceHCUTUBHOCTI peLenTopiB TPOMOOLIUTIB
JI0 alleTHIXOJiHY 1 HopaapeHaminy) [1, 2, 3]. Buginstors
KalbIiid-neQIUTHY Ta KalbLii-HaIIHIIKOBY KOMOPOiI-
HicTh [4, 5], [TopyleHHS apaMeTpiB TOMEOKIHE3Y, Mi-
KPOLMPKYJISALIii BIUIMBAIOTh HAa CTaH (Pi3MYHOTO i MEHTAb-
HOTO 310pOB’s (TPUBOXKHICTE, AeTpecii, maHiko-(}ho0iuHi
peaxiiii), 1110 BUKJIMKAE HAIPYKESHHsI M’ sI31B Ta3y Y KIHKH
i gac mosoriB. CepoTOHIHEPTiUHI PEeaKIii MiABHIYIOTh
piBeHb 0010, BUKHJI KOPTH30ITY, 3MEHIIIYIOYH MaTKOBUIT
KpPOBOOOIT i, B CBOIO Uepry, MpUrHiuyr4u abo yrnoBijib-
HIOIOUM CKOPOYEHHS MAaTKH Ta MOJOBXYIOUU MOJIOTH,
(dbopmyI0Th BimuyTTs naHiku i ¢po6ii [6, 7]. 30inblIeHHS
BMICTy ricramMiHa B KpOBI BariTHMX Ha TJIi CEPOTOHIHOBOT
HEJIOCTATHOCTI 3allyCcKae ajepriyfi peakiii Ta po3BUTOK
TPHUBOXKHO-/ICTIPECUBHUX CTaHIB. YCYHEHHs] COMATOTeHil
PO3pHUBAE UKJ CTPax — HANpyra — OUIb i Yac MOJIOTIB,
110 TIOKPAIIly€ ICUXOJIOTIYHUI CTaTyC, CTPECOCTIHKICTh Ta
SIKICTB XHTTA. TUI coMaroreHii BU3HA4YaIOTh 33 BEreTaTrB-
HUM TIaCIIOPTOM MAIiEHTa METOJIOM aBTOMAaTH30BaHHOTO
TecTyBaHHs [8, 9], iIHIEKCOM piBHOBark CEpOTOHIHY i ricTa-
miny (IPBA) npu 6ioximMiuHOMY JociikeHHi KpoBi [1, 2],
iHnexcoMm cumrnaro-arycHoi piHoBaru (ICBP), sikuit po3-
paxoByIoTh Ipu cnekrpansHoMy aHamizi EKI [10, 11] Ta
BEKTOPHICTIO TOPYIIEHb MapaMeTpPiB TOMEOKIHe3y — iH-
JIEKCH PIBHOBAard CUCTEMH-aHTUCHCTEMHU: HOPMOBAHOTO
BMICTy KaTaboniuHux Ta anaboniganx ropmonis (IPKAT),
AKTHMBHOCTI KUCJI01 Ta 1ykHO1 docdaras (IKJIP) [1, 2]. TTo
KJIIHIYHUM MPOSIBaM TICUX0-COMATOTeHIi MOYKHA PO3IUTUTH
Ha alleTUJIXOJIHOBI CEPOTOHIH-Ie(IIUTHI-TPUBOXKHO-
JNEMPEeCUBHI Ta aapeHEPriuHi CEPOTOHIH-HAIIHINKOBI
naniko-¢ooiuHi [6, 7, 8]. Y MenuuHiit peabinitarii Barir-
HUX XIHOK 3 COMaTOTeHIsIMA BUKOPHCTOBYIOTh Pi3Hi Me-
JMKaMEHTO3HI Ta HEMEeIMKaMEeHTO3HI METO/IH JIIKyBaHHS
TPUBOXKHO-JEMPECUBHUX CTaHIB Ta MaHiko-GpoOiuHNX
peakiiii, 00JbOBOr0 CHHAPOMY B JIOIIOJIOTOBOMY IEpioJi
1 i yac mosoris. JluxanpHi TEXHIKK — I1e HeapMakoio-
TIYHUNA METOJ, SKUH J0TOMara€e 3MEHIINTH TPUBOKHICTb
1 GLIIB MiJ1 Yac MOJIOTIB 1 MOKPAIIUTH CTPECOCTIHKICTD [12,
13, 14]. HaBuaHHS BariTHHUX KIHOK AWXaJBHUM MPAKTH-
KaM IpoBOAUTH (i3HuHUI peadimiTonor. JIuxanbpHi Tex-
Hiku Jlamasze BUsABUINCS €(DEKTUBHUMU ISl 3HHIKCHHSI
TPHUBOXKHOCTI Marepi IiJ| 4ac akTUBHOI (ha3u MoJoriB Ta
TIPUBOJIMIIN /IO CKOPOYEHHS 11 TPUBAJIOCTI, ajle Mpu3Haya-
TUCH 6€3 ypaxyBaHHS BEreTaTMBHOTO MACIIOPTY i popmu
comaroreHii [15]. PekoMeHI0BaHO BKJIIOYATH IUXANbHI
BIIPaBH Y JIOTIOJIOTOBOMY CIIOCTEPEKEHHI JUTS ITiIBUILICHHS

104

KoM(pOPTY MaTepi Ta MOTSHIIMHOTO MOKPAIECHHS PE3YJib-
taTiB moJioris [14, 15].

PoOoTa BUKOHAHA B MeXaX HAYKOBO-JOCIIIHOT TEMH
JoarHMY Ne 0123U100686 ta Ne 0123U101000.

MeTa pocnigXeHHs. Po3pobutn MeToauKu romMe-
OKIHETHYHOTO JTUXaHHS 3 ypaXxyBaHHSM BEreTaTUBHOTO
MacIopTa Ta MPOBECTHU X ampoOario y BariTHUX XKiHOK
3 pi3HEMH (pOpMaMu COMATOTEHii.

MaTepianu i metoan aocnigxeHHs. Po6ora
BHUKOHAaHA Ha 53 JOpOCIHX BariTHUX )KIHKaX 3 TEPMiHOM
recrarii 38-42 TIXHI, Ki HE HAPOIKYBAIH (32 OI[IHKAMH,
Mali HEYCKJIaJAHEHI CHOHTaHHI BariHaJbHI MOJOTH —
oruTHa Tpyna). JKiHKH, SKi IepeHecn KecapiB pO3THH Ta
BaKyyM-aCHCTOBaHI BariHaJNbHI ITOJIOTH, OyJTH BUKJIFOYCHI.
Yci xiHKH Hagany cBOIO iHQOPMOBaHY 3rofy Ha y4acTh
y nociikeHHi. ETHIHANA KOMITEeT JiKapHi CXBalIHUB I0-
cimimkerns. JKiHku Oynu po3aisieHi Ha JBi TPYIH 3TiTHO
JAHUM aBTOMAaTH30BAHOTO TECTYBAaHHS 3 BU3HAUCHHS
«BETETATHBHOTO MACHOPTY» 1 KIiHIYHOI (POPMH COMATO-
rewii [8]: meprma — 39 BariTHi-BaroToHIKH (JOMiHYBaHHS
Baryca, CXMIbHHUX JO alleTHJIXOJIIHOBUX CEPOTOHIH-
IeIMUTHIX TPUBOXKHO-IEIPECUBHAX COMATOTEHI) Ta
Ipyra — 24 BaTiTHI-CHMITATOTOHIKH (JIOMiHYBaHHS CUMIIa-
THYHOT CHCTEMH, CXWJIBHHX JI0 aAPCHEPTIYHMX CEPOTOHIH-
HATUIITKOBUX TTaHIKO-(oOiTHNX comaToreHiit). [loka3au-
KW HOPMH BUBYAIIUCSI B TPYIIi 3MOPOBHUX OCi0 B aHATIOTiYHIN
BiKOBi# kKareropii y 35 mpakTHYHO 30POBHX CTYICHTOK
JloHeIpKoro HanioHaIBHOTO MEAMYHOTO YHIBEPCUTETY
(AHMY). KortponbeHy rpymy ckiianxu BaritHi (n=32, Bif-
MOBIIHO BaroToHIKK — 18 i cuMmaroroHukn — 14), sskum
TIPOBOZIMIIN JIMIIE TUIAHOBI OTVISITU, TICHXOJIOTIYHE TECTY-
BaHHJ, aJe JUXajbHa rIMHACTHKA He Mpu3Hadanacs. Oou-
JIBl TPYIH paHille He MaJli IOCBily TMXAJIbHUX TPEHYBaHb.
AKyIIepKH PETryIsipHO KOHTPOIIIOBAIN PO3KPHUTTS IIMHKH
MaTKH, IPOBOIMIIN HABYAHHS METO/IaM TOMEOKIHETHIHOTO
nuxaHHA. J{aHi, BKIIOYaO9YH BiK, KBaIiQikaIlito, 3aiHs-
TiCTh / HABYAaHHA, BaTiTHICTH Ta NUTIOOHUH cTaTyc Oynn
3i0paHi IUITXOM OCOOHMCTHX IHTEPB 10 Ha paHHIN JaTeHT-
Hill da3i. [Hhopmariro mpo moJIOTH OTPUMYBAIH if Yac
obcTexeHHs. JlociimKeHHs TPOBOIUINCH Ha 0a3i kadenp
aKyIIepcTBa i TIHEKOJIOTiT; peabimiTariitHol Ta CIIOPTHBHOT
meauuuau; [THIJT JoHenbKoro HaioHaIbHOIO MeIHY-
HOTO YHIBEPCHUTETY, peabimiTamiifHoro IeHTpy «paiiB,
M. KponuBHnunbkuii. O1iHKa BEreTaTHBHOTO TOHYCY
3IiICHIOBAIACs METOJOM CIIEKTPAJIBLHOTO aHAMI3y Yy CTYy-
nentok JJHMY i B rpyIi ZOCHiIKEHHS 33 JOIIOMOTOIO
KOMIT'FOTEpHOTO eJekTpokapaiorpada « ANS-Pro» ta
«Kapmioma6-2000» (Ykpaina). Ha putmoxapaiorpamax
pupaxoByBanu mapametpu LF (Low Frequency) — 30Ha
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Hu3bkux gactot (0,05-0,15 I'm) 1 HF (High Frequency) —
30Ha BUcokux vactot (0,15-0,5 I'm), a Takoxk [HIEKC
Cummnaro-Barycnoro 6anancy (IBCP=LF/HF). Bucoko4ac-
totHnit (HF) Bka3yBaB Ha KOJMBaHHS BarajJbHOTO TOHYCY
TIpY IMXaHHI 1 BU3HAUaB aKTHBHICTb IMapacuMIIaTHYHOT
BHC. Huzbkouactotauii (LF), 3MiHIOBaBCS 32 paxyHOK
MEXaHI3MIB PeryisLii CyIMHHOTO TOHYCY 1 BiATIOBigaB 3a
ctad cummnaruaHoi Janku BHC. Tum comaTorenii (ametu-
XOJTIHOBA CEPOTOHIH-Ie(IIUTHA TPUBOKHO-ICTIPECUBHA Y1
a/IpeHepriyHa CepPOTOHIH-HA UIMIIKOBA MaHiKo-PoOiuHa)
OLIIHIOBAJIM 32 JIONIOMOTOIO iHJIeKca piBHOBAru 0ioioriv-
nux amiHiB (IPBA), TecriB beka, Cninbeprepa, Jlromrepa,
SIKOCTI JKUTTS. 7151 BUMipIOBaHHSI MaTePHHCHKOT TPUBOXK-
HOCTI TiJl 9ac nosoriB Oyito BUKOpHUCTaHO 20-ITyHKTOBHI
OTINTYBAJIbHUK TPUBOXKHOCTI cTaHiB (0-4 O6aniB cTyneHs
BaXXKOCTI1, MOXKJIMBHH MiHIMyM — 20 OaiiB, a MaKCUMyM
cranoBuB 80 0axniB) Ta Tectnn COKpyTa, SIKi JO3BOJISIOTH
BUSIBUTH KITiHIYHY (hopMy coMaroreHii Ta ii BupaxeHicTh
o 1rka 0-4. Bin0ip KpoBi [utst 610XiMIYHOTO JTOCITiIKCH-
HS Ta TECTYBaHHS IPOBOAMIIM TPUYi: TIepel HABYAHHIM
I'1, no mosnoriB Ta micns nonoris. @opmy koMopOiTHOCTI
(xanmpuild-neinuTHY 91 KaJIbIiH-HaUTUIIKOBY ) BCTAaHOB-
JIIOBAJIH 110 PiBHIO BHYTPIIIHBOKIITHHHOTO KaJbIiI0 IPH
CIIEKTPAIEHOMY JOCIIKEHHI BOJIOCCS KIHOK, HA aTOMHO-
abcopoOuiitHomMy criekTpomeTpi «SolAAr-Mk2-MOZe»
3 enekTporpaditoBuM aromizaropoM (BemmkoOputanis). 3a
JIOTIOMOT'O10 010XIMIYHHX METO/IIB BUBYAJIH ITOPYIIIEHHS Ta-
paMeTpiB TOMEOKiHe3y 1 pO3paxoByBaJIM iHAEKCH PIBHOBArH
okuciroBaiabHUX cucteM (IPOC), criBBiHOIICHHS B KPOBi
6ionoriuyHo-akTBHUX peuoBHH (IPBA — HOpMOBaHoTO Ce-
POTOHIHY Ta ricTaMiHy), iHIEKC TOPMOHAJIbHOI piBHOBaru

(IT'P — xarabonivHMX: KOPTU30JI, ECTPOTEHH, TIPOKCHH Ta
aHa0OJIYHUX: IHCYIIIH, IPOTECTIHMU, IPOJAKTUH); 1HIEKC
KHuCIO0THO-Iyx)HOI piBHOBar# (IKJIP) 3 mo3umii 6anancy
CHCTEMH 1 aHTHCUCTeMH (peadiniTaniiunii xyamism). Bu-
KOPHCTOBYBAJIH KJIIHIKO-Ta00paTOpHi, IHCTPYMEHTANbHI,
6ioxiMiuHi 1 cTaTUCTHYHI MeToan AociimkeHHs. Craruc-
THYHA 00pOOKa OTPUMAHKX PE3YIBTATIB JOCHTIPKEHHS MPO-
BEJICHA 3a JIOTIOMOT010 BapialliifHOTro, HeMapaMeTPHYHOTO,
KOpeJILiitHoro, perpecuBHOr0, oHO- (ANOVA) 1 Gararo-
¢axropHoro (ANOVA/MANOVA) nucniepciitHoro aHasizy
(nporpamu «Microsoft Excel» i «Statistica-Stat-Soft»,
CIIIA). OuintoBanu cepenue 3HaueHHs (M), foro craH-
JapTHy oxuOKy (m) i Bigxunenns (SD), mapameTpudHi
xoedinientn xopesnii [Tipcona i HenapameTpuyaHi Ken-
Jania, kputepii perpecii, qucnepcii bpayna-®opcaiira,
Vinkokcona-Pao, Maknemapa-®imepa, Ct’toneHra
1 TOCTOBIPHICTh CTATUCTHYHHUX MOKA3HUKIB. Y TaOIHIIIX
TIpEJICTaBICHI PE3yAbTaTH BIACHOTO JOCIIIKCHHS, IS
KO>)KHOTO MOKa3HUKA MPUBOJUTHCS CEPEAHE 3HAYEHHS, HOTO
roxubka (M, m), JOCTOBIPHICTB 3MiH MOKa3HUKIB 32 KpUTe-
piem C1’1001€HTa, KOpEIsIiiiHa 3aI€XKHICTh 3 ypaxyBaHHIM
koe(iIieHTIB KOpemsLii t JerepMmiHarii.

Pe3ynbraTti Ta ix 06roBopeHHs. [Toka3HUKH HOP-
MU BUBYAJINCS B TPYIIi MPAKTHYHO 3OPOBUX CTYAEHTOK
JHMY (n=35), Ha axux anpoOOBaHa METOHMKa TOMEOKi-
HETUYHOTO JIMXaHHS 3 YpaXyBaHHSIM BEreTaTHBHOTO I1ac-
nopta. Cepelt CTYIEHTOK OUTBIIICTh CKIIaIali BATOTOHIKU
(70,4%) 3 KamnbIii-1ePIIMUTHO KOMOPOITHICTIO, MCHIIIE
Oyn0 cUMIATOTOHIKIB (29,6%) 3 KabIliii-HATAIITKOBOIO
KoMopOigHicTIO (TabmuIs 1).

Ta6bnuusn 1

BnnuB roMmeokiHeTUYHOro AMXaHHSA Ha BMICT KanbLilo y BOJIOCCi Ta napaMmeTpu romeokiHe3a y ctyaeHTok AHMY

3 pi3HUM «BereTaTUBHMM nacnoptom» (Mtm)

. [OuxanbHa riMmHacTuka
MapameTtpu BeretatusHuii dopma
roMeokiHesy nacnopt Hopwma KomopbigHocTi Mouarok KiHeub cemecTpy
cemecTpy
IHOeKe cuMnaTo- BaroToHis (n=21) Kanbuia- 1,38£0,11* 1,4420,06*
. aediumTtHa
BarycHoi piBHoBaru c - 1,60+0,17 K —
(ICBP) VIMNATOTOHIA ansLih- 1,85£0,08 1,78+0,09
(n=14) HaanuLkosa
|I-!,EleKC. piBHOBa.FI/I. BaroTonis Ka]'!bLI,II/I- IPBA<1,0 IPBA<1,0
BionoriyHnx amiHiB IPBA=10 aediumntHa IPBA=0,88 IPBA=0,94
(IPBA, cepOoTOHiH / CyMRaTOTOHIS ’ Kanbujin- IPBA>1,0 IPBA>1,0
rictamiH) Haanuuwkosa IPBA=1,24* IPBA=1,07*
KanbLivi- IKINP<1,0 IKINP<1,0
| BaroToHis IKNP=1,0 ecpi ;‘THa IKNP=0,81* IKITP=0,94*
HHH;:;-KMQEETB:?; KncnotHo- Aedild Ankanos BanaHc KJ1$
(|¥¢H/H£H) nyxHa N IKNP>1,0 IKNP>1,0
CuMnaToToHiA piBHOBara ha J'IVILIJLlKOBa IKINNP=1.78* IKNP=1.43*
A Aunpnos Bananc IKN®
BaroToHis Kanbuin- 247,917 4* 289,324,2
Ca B BOnocci MKr/r 302,31£24,2 AcdpiumtHa
. Y Kanbuin 363,6+12,6* 341,3+20,23
CumMnaToToHis
HagnuLKoBa

lMpumimku:* — p<0,05, docmosipHicmb MOPIBHSIHHSA NMOKa3HUKI8 3i 3HaYeHHAMU y 300po8ux ocib.

[NepeBaskHa OLIBIIICTB CTYJEHTOK — I1e MemikaHIi Kipo-
BorpaaumHu ta Jlonbacy. Y mux perionax Oymu 3aTpeOy-
BaHi JIFO/IN 31 CTAEPCHKUMH MOXKJIMBOCTSIMU (BaroTOHIKH),

BpaxoBYyIOUH crieriu(iky npai ix 6arekiB. @opma KoMop-
0iJHOCTI YTOUHIOE «BEre€TaTHBHHUI NACIOPT» CTY/IEHTOK Ta
CXWJIBHICTB JI0 COMaTOTeHIH, II0Ka3y€e BEKTOPHICTb MOPY-
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LIEHHS TapaMeTpiB TOMEOKiIHE3y, KOPEIIOE 3 TTOKa3HUKOM
CHMITaTO-BarycHoi piBHOBaru. BererarnBHa nmucdyHkmis
(Baro-iHCYITiHOBA Y CHMIIaTO-a/IpeHalioBa), KOMOpPOi-
HICTh (KaNbIii-ae(iUTHA YU KaJIbIlii-HaTHIIKOBA)
(OpMYIOTh IOPYIIECHHS TTapaMeTpiB TOMEOKiHe3y Ta 3a-
ITyCKaIOTh BarOTOHIYHNHN KIIIHIYHMAHN JaHIIOXKOK: OCTEO-
opo3, 00’ eM3aexHa apTepiaibHa rinepTensis, iHCyIiHO-
PE3UCTEHTHHUH CHHIPOM XPOHIYHOI TinepriikeMii, reMo-
pariuHuil IHCYIBT/OHKOJIOT1S, MOETHAHUX 3 CEPOTOHIH-
ne(IUTHUMH TPUBOXKHO-ICTIPECUBHUMHU CTaHAMH YU
CHMIATOTOHIYHUN «ePEeKT-TOMIHO» — aTepOCKIEPO3,
CHMIIaTO-aJpeHAaJIoBa apTepiaibHa rinepTeHsis, iHCyIiHOo-
JneGinnTHAN CHHAPOM XPOHIYHOI TimepriikeMii, imemid-
HUH 1HCYNBT / IHPAPKT MiOKap/Iy, IOEAHAHUX 3 CEPOTOHIH-
HaJUTAITKOBUMH TTaHIKO-(POOITHIMHE PEaKIlisIMH, SKi TO-
TipIIYIOTH SIKICTH KUTTS XiHOK [1, 2, 3]. Konnenrparis
ricramiHa y KpoBi CTY/ICHTOK He ITEepEBHIyBaJIa PiBEHb —
0,09+0,01 mxr/mi, a ceporoniny — 0,11+£0,01 mxr/mi. Ax-
TUBHICTB Kucoi pocdarazu (KD) sume 1,83+0,09 Ex/n
1 aKTUBHICTB JTy>kHOI Ppocdarazu (JID) ume 170,31+11,28
En/n BkazyBaiam Ha 3aKMCIIOBAaHHS UM 3aTy>KEHHS Ce-
penoBuIIa KpoBi. Y CTY[JEHTOK-BaroTOHIKiB-CTa€epiB 3a
JAaHVUMH{ TECTYBAHHS BiJICIIIKOBYBaJIach CXMIIBHICTH 10
AIeTHIIXOJIIHOBUX, CEPOTOHIH-AeQIIUTHIX TPUBOKHO-
JIETIPECUBHUX COMATOTEHIH, 10 MiATBEPIKYETHCS BUCO-
KHM piBHeM ricTamina Ta ingekcom [IPBA=0,94; ankanozom
IKJIP=0,81. Y cuMnaTOTOHIKIB BiACTE)KEHO CXUIbHICTh
JI0 aIpEHEPTIYHUX CEPOTOHIH-HAIUIIKOBUX COMATore-
Hill Ha To1i migBHIIEHOTO piBHA ceporoHiny (IPBA=1.25);
armposy (IKJIP=1.78). PerymspHe npoBeneHHs TUXaabHOT
TIMHACTHKH CIIPUSUIO HOPMAai3allil TUXaJIbHOTO MaTepHY,
onTHMi3anii NOpyIIeHUX MapaMeTpiB roMeokinesy (iH-
JIeKCa CHMITaTO-BaryCHOI pIBHOBAIry Ta KMCIOTHO-ITYXHOTO

GaaHCy), yCYHEHHIO COMaTOTreHii Ta MiBHUIEHHIO CTpe-
cocrifikicri [1, 12, 13].

OcHOBY MeTO/1a TOMEOKIHETHYHOTO JUXaHHs CKJIaJlae
YepryBaHHS H)1b08020 cmary (KoM(OpTHE, CTIOKIHHE 1H-
XaHHs1 0e3 3aTPUMOK) 1 3ampuMKu pi3HO20 CHIYNEHIO 8AIHCKO-
cmi, 2UOUHU OUXAHHA T 1020 IHMEHCUEBHOCMI, 1110 T03BOJISIE
KOpPETyBaTH IPOsIBY BETE€TATUBHOI AUC(YHKIIIT 1 TOpYyIICHHS
KHCJIOTHO-JTY’)KHOI pIBHOBAaru KpoBi. /luxaipHa riMHacTHKa
BUKOHYETHCS Y CHJISTYOMY TIOJIOKEHHI Ta PH (PI3MIHUX Ha-
BaHTA)KCHHSIX, TIOEAHYETHCS 3 (Di3MUHUMHU BIIPaBaMH i TOY-
koBUM MacaxkeM. [lepeBara HajaeTbes rpyaHoMy abo mia-
(parMabHOMY JMXAHHIO 3 YpaxXyBaHHSIM BETETaTHBHOTO
Tacropra rarienra. JlexkomyBaHHs KOJIiB ANXAJILHUX BIIPaB
(xoxHa nu¢pa mMo3Hadae ctaH AuxaHHg): 0 — 3BUUaiiHe
JuxaHHA 03 BIMUyTTS BiICYyTHOCTI MOBITPs, O€3 3aTpu-
MOK (HyJIbOBa iHTEHCHBHICTB); 1 — 3aTpyMKa TUXaHHS 110
iHTeHCHBHOCTI piBHS KoHTposbHOT nay3u (KII); me nerka
HEJIOCTATHICTH TTOBITPSI B MEXaX KOM(POPTY 1 He BUKIIUKAE
OOTSOKIIMBHX TOYYTTIiB; 2 — 3aTPUMKa JINXaHHS MO IHTEH-
CHBHOCTI MI’K KOHTPOJIbHOIO 1 MAaKCHMAaJILHOIO Tay3aMH;
3 — 3aTpUMKa MO iHTEHCUBHOCTI PiBHS MaKCHMaJIbHO] Ia-
y3u (MII). MII e Biq4yTTS HEAOCTATHOCTI MOBITPS, SKE
BU3UBAE TUCKOM(DOPT. MK 3aTpUMKaMH TUXaHHS 32BN
TIOBEPHEHHS JI0 «HYJISD) — CIOKIMHE JUXaHHS 1 BHYTPIIIHS
penakcanis. ITin yac 3aTpuMKH TUXaHHS METOANCT TIOKa3ye
KUTBKICTB TaJIBIIB, SIKi BiIIIOBINAOTH piBHIO (1 — OMuH ma-
Jenp, 2 — Ba najibl i T.1.). Lle 1o3Bosnsie BUKOpHCTOBYBaTH
TiJIECHHI 3BOPOTHHMIA 3B’SI30K JUISI TOYHOTO KOHTPOJTIO IHTEH-
CHBHOCTI HEJJOCTATHOCTI MOBIiTps. Tun nquxaHHs (TpyaHUHA
abo miagparManbHMiT) BHOMPAIOTH 3 ypaxyBaHHSIM BereTa-
THUBHOTO macropra. J[J1s BaroToHiKiB-cTaepiB — BIIIAIOTH ITe-
peBary niagparMaabHOMY AUXaHHIO, JUTS CHMIIATOTOHIKIB-
CIIPHHTEPIB — IPyAHOMY JMxaHHIO [2, 16, 17, 18, 19].

ApanTauis BnpaB 3a TUMNOM BeretaTMBHOI perynsuii

Ne . . . PekomeHgoBaHo
BIp. Kon Onwnc meToamku — NOCNiAOBHOCTI PiBeHb HaBaHTaXeHHS ans
1 0102030 | 3pocTatoya: nerka — cepefiH — MakcumarbHa naysa 3pocTarouni BaroToHikiB
2 01020 | XBuns: nerka — cepenHsa — nerka CepenHs xBuns CuMnaToToHiIKiB
3 02020 |[lMoBTOp CepenHbLOI 3aTPUMKH Crifikun cepefHin BarotoHiku
4 01010 | lMoBTOp NErkoi 3aTpumMKn M’akun CvMNaTOTOHIKM
5 1212 | BmiHHa xBuns: nerka—cepegHs CepepHe-niaBuLLeHUN BaroToHikn
6 2 [MoBTOpHA 3aTpMMKa cepenHbOi CTyMNeHi BaXKOCTI CepepgHin piBeHb BaroToHiku
7 1 [MoBTOpHa 3aTpyMKa Nerkoro CTyneHs BaXKOCTi Tlerkun CvMNaToTOHIKN
8 3 [MoBTOpHa 3aTprMKa MakCUMarbHOI BaXXKOCTi MakcrmanbHuii BaroToHiku

MeTo rOMEOKIHETHYHOTO TUXaHHS PO3POOICHHI
3 ypaxyBaHHSIM BereTaTMBHOrO mnacropra mamienra. Ho-
Mepa Brpas 2, 4, 7 — B OUIbIIIH Mipi MOKa3aHi cuMIa-
TOTOHIKaM; BIpaBu 3 HOMepamHu 1, 3, 5, 6, 8 — s Ba-
rOTOHIKIB. Bif0ip BpaB MpoBOISTH MiJ] KEPIBHUIITBOM
¢axisis. BipaBu BUKOHYIOTH 110 7-10 XBWJIMH 3 pa3u Ha
n00y. [oMeokiHeTHYHE NUXaHHS 3aITycKae i psn ¢i-
310JIOTIYHMX 1 O10XiMIYHHUX TIpoIteciB: epekT Bepiro-bopa
(3aJIeKHICTD CTYIICHS TUCOITiallii OKCUTeMOITIO0IHY BiJ Be-
JIMYUHU MapIialiIbHOTO TUCKY BYIJIEKHUCIIOTH Y aJIbBEOIISIP-
HOMY TOBITpI 1 KPOBI, IIPX MaAiHHI SIKOTO CHOPIJHEHICTh
KHCHIO JTO TeMOTJIO01HY i IBHIILYETHCS, 10 YCKIIAIHIOE TIe-
Pexiz KMCHIO 3 KalJIsipiB y TKAHWHM ); PO3LIIMPEHHS CYANH
(mopmauizauist CO: 3amyckae 301IbIIEHHS TIPOCBITY CYAMH,
MOKPAIIEHHST MIKPOIMPKYJIALIIT); 3HUKEHHS 30y/1JIHMBOCTI
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JIMXaJIbHOTO NEHTPY (perysspHa NpakTHKa 3aTPUMKH J1-
XaHHS Y KOM()OPTHOMY CTaHi CIIpHsie HOpMaTi3alii Tuxaib-
HOTO MaTepHy B OiK XBUJIMHHOTO 00’€My JAMXaHHs 3a pa-
XyHOK ITOKpAII[CHHSI eprOHOMIYHUX MOKa3HUKIB); KOPEKIis
BETreTaTHBHOI PEryIIsIil B 3aJISKHOCTI BiJl CXEMH BIIPAB 3a
TEHOTHUITOM (TOHI3allisl YM cefaTallis); i JBUIEHHS CTil-
KOCTI JI0 KOJIWBaHb KMCJIOTHO-JTY>KHOI piBHOBAard KpoBi 3a
paxyHOK onTuMi3zailii podoTu 6ikapOOHATHOTO Ta reMOIIIO-
6inoBoro Oydepa [16, 17].

BMicT TOpMOHIB y cHpOBaTIli KPOBi 3I0POBUX JKIHOK
(CTYyIeHTOK) penpoayKTHBHOTO BiKy CTaHOBHUB: KaTabo-
JiuHi ropmonu — kopruzon (K3) — 382,7 + 21,2 amons/1,
tupokcut (T4) — 124,4 + 4,4 umons/n, ectporenu (E,) —
0,5+0,1 umonb/n; aHaboniuHi ropmonu: iHcyniH (IHC) —
108,0+6,3 umoms/i1, nponaktud (I1pm) — 12,1 £ 1,6 Hr/mi,



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

mporectinu (IIr) — 7,4+ 1,2 amomns/i). [IPKAT=1,0; ®izio-
JIOT14HA BaTiTHICTh CIIpHsiIa IEBHOMY 3HIKEHHIO TIOKa3HH-
KiB criekTpasbHoro aHaiizy EKI': 3MeHIIeHHIO MOTyXHOCTI
LF% (1,3 pa3u) na T1i npaktigHo HeamiHnHoro HF%. 3cys
LF/HF 6yB crupsiMoBaHMii Ha NepeBakaHHs MapachMIIa-
THUYHOI CHCTEMH Ta HE3HAUYHE 3HWKEHHS CHMITATHIHOTO
TOHYCY, IO CJIiJ] BBAYKATH ONTUMAIEHAM I (Bi310JI0T9HOT
BariTHOCTI. BaritHicTs nepebirana npu 3pocTanHi BMiCTy
ricraminy (1,3 pas3u) Ta ceporoHiny (B 1,1 pa3za) B KpoBi.
BaxmuBo BiIMITHTH, IO MiABHUIICHHS KOHIICHTPAIIIT Cepo-
TOHIHY OJTbIIIE XapaKTEPHO IS BariTHUX-CUMITATOTOHIKIB,
a ricTaMiHa — JiJI BariTHUX-BaroTOHIKIB HA T 3HUKEHOTO
PIiBHS CEpOTOHIHY, 110 MiATBEPIUKYBAIOCS MMOKa3HUKaMHU
IPBA (tabmums 2). ®izionorivnuii mepedir BariTHOCTI
BiZIOyBaBcs IPH JJOMiHYBaHHI TAPaCUMITATHIHOI CHCTEMH
(ICBP < 1,6), BMicTy cTpec-JIiMITYyIOYMX TOPMOHIB, SIKi
BiZJOOpakaJii IEBHY IMHAMIYHY piBHOBAry CTaTeBUX rop-
MOHIB, ONTHMAJIBHUX JUIS PO3BUTKY AUTHHHU. CriBBiIHO-
wenns E, / I1II" 6yno 3mimeno B 6ix I1I" i cranosuno 2,54,
110 CTBOPIOE ONTUMAJIbHI YMOBH JUIS Iepediry BariTHOCTI.
Ectporenn nocuiorots ctpecoBy cuctemy, I1I, HaBmakwy,
i1 monaBnsAroTh. PiBeHb iHCYMiHY (aHaOOMIYHUNE TOPMOH)
y BariTHHUX JKiHOK 30iibIryBaBcs B 1,5 pasu, ane IPKAT
TIPY IIbOMY 3pOCTaB HEJIOCTOBIPHO, II0 BiloOpaXkano He-
3HaUYHUH 3CYyB B HANpPSIMKY CTpec-iHIyKylouuXx (akTopis
(cTpecoBuii BIUIMB BariTHOCTI Ha opraHi3m marepi). [Topy-

[IEHHsI PeaKTUBHOCTI BariTHOI XiHKH (110 rirep- abo rino-
THITY), (POPMYBAIO CUMIIATHYHHUH Y1 Bar'yCHHI TOMEOKIHE3,
SIKMH 3aIlyCKaB AWCaNaNTAliHHUN CHHAPOM 3 PO3BHUTKOM
npeekaaMIcii i comaroreHiid. Y BariTHUX-BaroTOHiKiB
CIIOCTEpIiraiy areTUIXONIHOBI, CEPOTOHIH-TEePINUTHI,
TPUBOXKHO-JICTIPECUBHI CTAHH, Y BariTHUX-CHMIIATOTOHIKIB
JIOMiHYBaJIH aJ]peHEePTivHi CEpOTOHIH-HA/UINIIKOBI ITaHIKO-
(obiuHi peaxuii 3 npariBiuBicTio. KomopbigHicTs 00yMOB-
(hopMy BH3HAYa€E PiBEHb BHYTPIIIHHO-KJIITHHHOTO KaJIBIIIIO,
SIKUH TIPY BariTHOCTI 3MIHIOETBCS, IO MTOCHITIOE CXUJTb-
HICTH 0 COMAaTOreHiil. Y BariTHHX-BaroTOHIKIB BH3Ha4a-
FOTh KaJlbIliii-neiuTHY, y BariTHIX-CUMIATOTOHIKIB —
KaJIbLi-HAJINIIKOBY KOMOPOiAHICT, 10 MOB’S3YIOTh
3 IEPMICTHBHIMH BIACTHBOCTSIMH HOpaJipeHalliHa i ajipe-
HajliHa MiJBUIYBaTH PiBEHb BHYTPIIIHHO-KIITHHHOTO
KaJIBI[II0 Ta 1HCYJIHY 301IbIIyBaTH BMICT BHYTPIITHbO-
KIIITHHHOTO Kajifo. [HpopMaTHBHUMH BUSIBHINCH TIOKa3-
HUKH KaJIbIII0 B BOJIOCCI, SIKI MOXKYTh OyTH BUKOpHCTaH1
JUTSL BU3HAYCHHS BETETATUBHOTO MaclopTa i KIiHIYHOT
(opmu comaroreHii pu BaritHOcTi. OTpUMaHi pe3yibTary,
3aKOHOMIPHOCTI 1 TICHUI KOpensiiHuH 3B’ 530K Mapame-
TPiB Pi3HUX (POPM COMATOTEHii 3 BEr€TaTHBHUM I1aCIIOPTOM
T ATBEP/IKYBAJIM aBTOPCHKY «BETE€TO-TOMEOKIHETHUHY Te-
OpIiI0 MATOJIOTI», KA BigOOpakaaa CBOIONII0 KOHIICIIIIT
cTpecy i popMyBaHHS Au3ananTarii [2, 3].

Tabnuus 2.

MapameTpu romeokiHe3y y XiHOK 3 pi3HMMU hopmaMm comaToreHii nig Yac BariTHOCTi Ta NOJOriB i iX KOpeKLis

MeToAamMu roMeokiHeTU4HOro guxaHHa (Mim).

I'IapaM_eTle BereTaTMBHMM . Hopwma (n=35) _ o nonoris (n=53) IMicns nonoris
romeokiHesa nacnopT BariTHoi | KoHTponbHa rpyna (n=32)
BaroTonist (n=39) . CepOTOHiH—,D,ed)iLI.VITHi. CepOTOHiH-neq)iuMTHi_
CxunbHIiCcTb 80 TPUBOXHO-OENPECUBHI | TPUBOXHO-AENPECUBHI
dopma comaToreHii - o - - - -
CumMnaToToHisA coMaToreHin CepoToHiH-HagnMWkoBi | CepoTOHIH-HaAMULLKOBI
(n=24) naHiko-cpobiyHi naHiko-pobiyHi
IHpekc (iI/IIV.II'IaTO- BaroTtoHis |CBP= 1,35+0,12* 1,88+0,11
(Blacrég;o' PIBHOBATM 1 Cumnartotonis 1,620,25 2,0740,22" 2,1410,20
IHaekc piBHOBaru BarotoHis IPB[E%A;;;?) 02 IPBlAPIaA;;;(()) 02
IPBA (cepoToHiH/ IPBA=1,0 — —
FiCTaIVI(iH EOpMOBaHi) CuvmMnaToToHisA IPBA>1,0 IPBA>1,0
IPBA=1,42+0,11* IPBA=1,57+0,16*
IKNP<1,0 IKITP<1,0
IHAEKC KNCTIOTHO- BaroToHis IKIP=1.0 IKITP=0,81+0,01* IKITP=0,93+0,01*
NY>XHOI piBHOBarm KVICﬂOTHO-J';y)KHa ankanos ankanos
(IKIMP) -KOH/MDH _ pisHoBara IKNP>1,0 IKNP>1,0
CuMnaToToHiIs IKINP=3.48+0,26* IKINNP=3.64+0,29*
Aunpos Aunpnos
IHaekc piBHoBaru BaroTomis IPKAIN<1,0 IPKAI<1,0
kaTaboniyHmx IPKAM=1,0 IPKAIM=0,86+0,01* IPKAIM'=0,91+0,02
Ta aHaboniYHUX CumMnaToToHis PiBHOBara ropMmoHiB IPKAI>1,0 IPKAI>1,0
ropmoHie (IPIN) IPKAI=1,43+0,02* IPKAI=1,56+0,02*

TMpumimku:* — p<0,05— docmosipHicmb MOPIBHSIHHS MOKa3HUKIG 3i 3Ha4eHHAMU y 300po8ux Ocib.

HapomkeHHs! AUTHHU CYIIPOBOKYETHCS a1€KBaTHUM
BUKHJIOM y KPOB JKIHKH CTpec-1HAyKyounx ropMoHiB (K3)
3 ofiHO4acHuM mijgsumennam IPT" - 1o 1,340,011 1I'b
1o 1,56+0,01, i mogampImM 301UTBIICHHSIM CHHTE3Y CTpec-
niMiTyrounx ropmoHis (Iuc, [Tpi), BiTHOBIEHHSIM cUMMIAaTO-
BarycHOT0 iHAEKCY Ticis Horo nmoyarkoBoro 3pocty (ICBP
Bix 1,70+0,01 no 1,59+0,01); 3minamu koHneHTparii BAP,

B OinbImiii Mipi ricramina, [IPBA cranosus 0,88+0,02, mo
po3mIsaaeThes SIK cTpecosa peakilis. [Icuxonoriyna peak-
1ist Oyra OijplIe BUpakeHa y )KIHOK CUMITaTOTOHIKIB 1 BiI-
CTeXyBaJlach CHMIITOMaMH 30y/DKEHHS 1 MaHIKH.

AHaji3 NICUXIYHOTO CTaTycy 3a pe3yjbTaTaMH Tec-
TyBaHHS B KOHTPOJIbHIH 1 ONMUTHIN rpynax BUSBHUB BiJl-
MOBIJJTHO BariTHUX-BarotoHikiB (n=18; i n=39), cxums-
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HUX JI0 TPUBOXKHO-JIETIPECUBHOTO CUHApPOMY (64%) Ta
3 TPUBOXKHO-ACTIPECUBHUM CHHIPOMOM (26%), 110 cBia-
YHUTP MPO JOCUTHh BUCOKY MOLIMPEHICTh IUX MOPYIIEHb
CepeJI BariTHUX Ha TJIi JOMiHyBaHHS alleTHIIXOJIiHY (Tapa-
CHMIIaTH4HA CUCTeMa) 1 ricTamiHy (IIpH BiIHOCHI# cepoTo-
HIHOBIH HeocTaTHOCTI). [ pymy 2 3a pe3ynbratamMu TecTy-
BaHHS CKJIaJaJIi BariTHI-CUMIIATOTOHIKU (Y KOHTPOJIBHIM
n=18 1 onuTHIN N=24), y SIKUX NepeBakalld afpeHepriuHi
CEPOTOHIH-HaAJIHUIIKOBI NMaHiko-(poO6iuHI peakuii (24%).
Ckapru BariTHUX-BaroToHiKiB BKa3yBaJld Ha 3HMIKCHHS
HACTpOIO, MaJiHHSA EHEePreTHYHOTO MOTEHIIialy i ocia-
OJIeHHSI aKTUBHOCTI, L0 MiATBEP/AXKYBajo TpaHchopma-
1[I0 BAarOTOHIYHOTO TOMEOKiHE3a Ha TN MaJiHHS BMICTY
CEpOTOHIHY 0 BUHUKHEHHS 3JaTHOCTI BiAdyBaTu 3a/10-
BOJICHHS Ta IHTEpeC JI0 MOAIH, 30Cepe/KyBaTH yBary, BU-
HUKaJla CTOMJIIOBaHICTh HAaBIiTh TIPH HE3HAYHOMY 3yCHILIIL.
VY GinbocTi xiHOK i€l Tpyny OyB MOPYIIESHUH COH, arie-
THT, CITOCTEPITAJIHCS 3HIKEHHS CAMOOIIIHKH 1 ITapaTiTHIHI
MIrpeHenoioHi royoBHi 6011, MPUCYTHI i€l BUHHOCTI
Ta CAaMO3HMIIIEHHS, 110 BIIOMBAJIMCS HA SIKOCTI X JKUTTSI.
[IpocTexyeThest TiCHUA KOPETSIIHHINA 3B’ 130K MIX ITiABH-
IIEHOIO MApaCUMITaATHYHOIO aKTUBHICTIO, HU3BKHM PiIBHEM
CEpOTOHIHY Ta HAasBHICTIO TPHBOXKHO-JICTIPECUBHHX CTaHIB.
BaroTtoHiuHMii, alleTUIIXOJITHOBHH, CEpOTOHIH-IeDiUTHNIT
CTaH BHU3HAYaJIM 3a 1HIAEKCOM CHMIATO-BarycHoi piBHO-
Bary, Mpu KOTro 3Ha4eHHI MeHmIe 1,6 Ta miaATBepHKyBaIN
iHekcamMu piBHoBaru Oionoriunux amini (IPBA) < 1,0,
OIMMTYBaJbHUKAMHU TPUBOXKHOCTI i TecTamu beka, Criinbep-
repa, JIromepa, sskocTi )XuTTa. Ha BarotoHiuHuii roMeoKi-
He3 BkazyBaiu [PBA; IPKAT; IKJIP < 1,0, mo Bixmosigamno
(GhopMyBaHHIO aI[eTHIIXOJIIHOBOI CEPOTOHIH-AePIIIUTHOT
TPUBOXKHO-JIENIPeCUBHOI comartorenii. Cepen BariTHUX-
CUMIATOTOHIKIB KOHTPOJBHOI i OMUTHOI TPyl cHoCTepi-
rajy *ajgoOu Ha MiIBUIICHY YyTJIHBICTH 1 BPa3JInBICTh,
HACTOPOXEHICTh, CYTeCTHBHICTh, 3aBHIICHI (oOii i maHiKy,
CaMOBIIEBHEHICTh, JIEMOHCTPATUBHICTh, arPECUBHICTbD,
HETEePIIIAYiCTh, METYIIINBICT, CHACTHYHI MIrpeHero-
JO0GHI TOJOBHI 00T, 0 BKAa3yBaJl0 HA CHMIIATOTOHIYHHAN
a/IpeHepriYHUH TOMEOKiHe3 1 IMiATBEepAKYBaJIoCh IHICK-
COM CHMIIaTo-BarycHoi piBHOBaru Oinpie 1,6, iHAekcaMu
pisuoBaru IPBA, IPKAT, IKJIP > 1,0. Ta CXHJIBHICTIO 10
aIpCHEPTIYHNX CEPOTOHIH-HAIIMKOBHIX MaHIKO-()oOIIHIX
comaroreHii (tabmnuipt 2). OTpuMaHi pe3ysibTaTy CBiI4aTh
PO 3HAYHY POJIb «BETETaTUBHOTO Iacropra», Gpopmu
KOMOPOITHOCTI, CHMIATUYHOTO / BaryCHOTO TTOPYIICHHS
rapameTpiB roMeoKiHe3a Ta OajlaHCy CEepOTOHIHY / ricTa-
MiHY y (GOpMyBaHHI CXHIIBHOCTI IO CEPOTOHIH-IePIIUTHOT
TPUBOXKHO-JIEIPECUBHOI YM CEPOTOHIH-HaJIUIIKOBOT
naHiko-(o0i4HOi coMaroreHii Ha Tl BariTHOCTI y JKIHOK
Ta MICIIs HAPOMKEHHS AUTHHU. Bucoka BarycHa akTHBa-
i Y MOEJAHAHHI 3 TPUBOXHO-ACTIPECUBHUMHU CTaHAMU
Ta KambLii-1eQiITHOI0 KOMOPOiHICTIO BHIIPAaBIOBYE
3aCTOCYBAHHS TOHI3YIOUMX METOJUK FOMEOKIHETUIHOIO
nuxaHHg. CHMIATOTOHIS 3 aJpeHepriYHUMH CEePOTOHIH-
HaJUTMIIKOBUMH TTaHIKO-(pOOIYHUMH peakiisiMu noTpedye
CEeIaTUBHOI TEXHIKH TOMEOKIHETHYHOTO TUXaHHSI.
Perynspue nudepenmiioBane IpoBeJeHHS AUXaTb-
HOi TIMHACTHKH 3 YpaxXyBaHHSM BEreTaTHBHOTO MACIIOPTy
CTIPHSJIO ONTHMI3alii BETeTaTHBHOTO TOHYCY 1 YCyHEHHIO
coMaTo(OPMHHX MOPYLIEHb Y BariTHUX OMUTHOI IPYITH Ta
HOJIMIIEHHIO SIKOCTI )KUTTS )KIHOK 32 TAKMMH ITOKa3HU-
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KaMH: 3arajbHuil cral 310poB’s (GH) —t=2.020; p=0,046,
skutTeBa akTuBHICTB (VT) — t=3,427; p<0,001, emorriitHmii
cran (RE) —t=2,071; p=0,041, ncuxiune 3n0pos’st (MH) —
t=4,056; p<0,001. B miit mocnimHi#i rpymi y BariTHUX-
BaroTOHIKIB ITPU BUKOPUCTAHHI AiaparMaibHOTO TUXaHHS
1 BIIpaB 3 HOMepamH 1, 3,5, 6, 8, Big3Ha49a0Ccsa 3MCHIIICHHS
KUTBKOCTI CKapr TPHBOXKHO-ICIIPECHBHOTO XapaKTepy, 110
OB’ 513aHO 31 3HW)KEHHSAM NapacuMIaTHYHOI aKTHBHOCTI.
Hapnakwu, y BariTHHX-CHMITIATOTOHIKIB €(eKTHBHIIITUM
BUSIBHJIOCH TIPOBE/ICHHS CEAaTHBHOTO TOMEOKIHETHYHOTO
TPYOHOTO AMXAaHHS 3 BIpaBamu 2, 4, 7, sKi 3MEHIITyBaJIA
KIJIBKICTh NMaHIKO-(pOOIYHMX peakwiil. Y rpymi nopiBHIHHS
(KOHTpOIBHIN) B eMOIIiHINA, KOTHITHBHIH, TOBETIHKOBIH
cthepi mo3UTUBHUX 3MiH He BigOyBanocs. [lozutusHuit
BIUTUB TOMCOKIHETHYHOT IMXAJILHOT TIMHACTHKY Ha TIepeoir
BariTHOCTI pealtizyBaBCsl Uepe3 ONTHUMI3aIlii0 BEreTaTHBHOT
nuchyHkii xkinku [20, 21, 22]. Ingexc cummnaro-BarycHol
PIBHOBar” Ta KHCIOTHO-TYXXHHI OajaHC KPOBI Y KIiHOK,
SKI TIPOBOJMJIM TOMEOKIHETUYHE TUXAaHH HOpMali3y-
BaBcsl. DeHOTUITYBaHHS BEreTaTHBHOI HEPBOBOI CHCTEMH
IIiJ] 9ac BaTiTHOCTI 3a JTOTIOMOTOO TaTYHKiB IPEACTABIIIE
IHHOBaIIMHUI MiJIX1J1 O MOHITOPHUHTY CTaHy BariTHHX.
BuKopHCTOBYIOTh HATLIBHI MPUCTPOI, SAKi 3aMUCYIOTH (Di-
310JI0T14HI JaHi, BKIIOYAOUYX aKTUBHICTH BET€TaTHUBHOL
HEPBOBOi CHCTEMHU. AJITOPUTMH MAIIMHHOTO HaBYAHHS
JO3BOJIAIOTh BU3HAYUTH BiJXHMJICHHS Ta MIPOTHO3YBaTH
MOXJIHBI yckiaaHeHHs BaritHocTi [23]. Ctpec marepi
BIDIMBA€E HA PETYIIAIIIO BETETATUBHOI HEPBOBOI CHCTEMH Ta
TIOBENIiIHKM HEMOBJISIT, Y HUX CIIOCTEPITa€eThCs MiJABUIICHA
YacTOTa CEPIIEBUX CKOPOUCHD Ta 3MIHIOIOTHCS TOKA3HUKU
CHEKTPaJIBFHOTO aHali3y cepueBoro putmy [24]. Meroaun
CaMOCTIHHOTO MAIIMHHOTO aHaji3y eJIeKTpoKapaiorpam
BariTHUX XIHOK, YaCTO BUSBIISIOTh O3HAKH XPOHITHOTO
CTpeCy K y MaTepi, Tak i TUTUHU. MoJeli MoKa3yrTh
BHCOKY TOYHICTH y BHSBJICHHI CTPECOBHX CTaHiB, IO JIe-
MOHCTPY€ MOTEHIIIaI HeIHBA3UBHOT'O MOHITOPUHTY CTPECY
mi gyac BaritHocTi [25]. [Toka3aHO MO3UTHBHUI BILTUB
ycBigomiteHHS (i310I0TIYHOTO CTaHy ITiJ Yac BariTHOCTI
Ha MOKpalleHHs BapiabeabHOCTI CEPLEeBOro PUTMY Ta
3HIKEHHS piBHA C-peakTuBHOTO OinKa (3anmayieHHs) [26].
OOroBOPIOETHCS MUTAHHS CTUMYIIALIT OJTyKalo4oro HepBa
Ha 3HIDKCHHS PU3HUKY PO3BUTKY MaTOJOTIYHUX HEHPOHIB
y JiTeii, Marepi SKuX nepeHeciau recro3 [27]. I3 nux no-
3WL[I/ TEPCIIEKTUBHIM € BUKOPUCTaHHS TOMEOKIHETHYHOTO
TUXaHHS JJIS ONITUMI3allii BETeTaTHBHOI PETYIAMLIi 1 yCy-
HEHHS COMaTOTeHi| y BariTHUX JI0 Ta micis mosoris. Exc-
TIEPUMEHTAJIbHI JOCIIIKCHHS BUABUIN 3MiHH CHMITaTHY-
HOT Ta MapacMMNaTHYHOI aKTUBHOCTI y eMOpIOHIB MHIIIEH,
10 MiIIAI0THCS BIUIMBY BAJIBIIPOEBOT KUCIIOTH — BU3HAHOT
MOJIETIi ayTH3MY, III0 BKA3yIOTh HAa MOXIIUBHUIL 3B’ 130K MiXk
NOPYIIEHHSIMH BEr€TaTUBHOI PEeryIisLii Ha MpeHaTalbHIH
CTaii Ta PO3BUTKOM CHMITOMIB PO3JaliB ayTHCTHIHOTO
crektpy [28]. BaxxiiBo MpOBOAXTH BIIPaBH TOMEOKIHETHY-
HOTO JIUXaHHS BAariTHUM XIHKaM JI0 IIOJIOTiB 3 METOIO KO-
PEeKIiT BereTaTuBHOI peryJisiLii Ta mapamMmeTpiB roMeoKiHe3y,
110 HOKPAIILYy€ SAKICTh )KUTTS MaTepi Ta ii cTpecoCTiiKICTs.

BucHoBku

1. Po3pobnena Ha anpoOoBaHa METOANKA TOMEOKiHe-
THYHOTO JINXaHHSI [TOKa3aya CBOIO e()eKTUBHICTb B KOPEKIIiT
BEreTaTHBHOI AUCQYHKIIIT, ONTHMI3alii mapaMeTpiB roMeo-



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

KiHe3y, yCYHEHHI CXHIIBHOCTI /10 Pi3HUX ()OPM COMaTOTeHiH
y CTYZICHTOK 3 YpaxyBaHHSM iX BET€TaTUBHOTO MAacIopTy
1 THILY KOMOPOIiHOCTI.

2. dizionoriyHuii nepedir BariTHOCTI BiIOyBaeThCA
Ha TJIi JOMIHYyBaHHS MTapacUMIaTH4YHOI cucTemMu (iH-
JIeKC CUMITIaTO-BarycHoi piBHoBaru < 1,6), BMicTy cTpec-
JMITYIOUNX TOPMOHIB, SIKi BiZoOpakaloTh NEBHY JHHA-
MIYHy piBHOBary cTareBuX rOpMOHIB, ONTHMAJIbHHUX JIJIS
po3BuTKy nutuHH. CriBBigHOmeHHs ectporeHiB (E3)/
nporectuHis (I1I') 3minyerscst B 6ik [N i nopisHioe 2,5,
piBeHb iHCYNiHY (aHa0ONIYHUIA TOPMOH) 301JIBIIY€ETHCS
B 1,5 pasu, ane IPKAT npu npoMmy 3pocrae HeIOCTO-
BipHO, 10 BifOOpaxkae CTPECOBHUIl BIUIMB BariTHOCTI Ha
OpraHi3M Marepi Ta CTBOPIOE ONTUMAJIbHI YMOBH IS TIe-
pebiry BaritHOCTI. @OpPMHU COMATOTCHIi 3aJIeKaTH BiJl Be-
TeTaTHBHOTO MACIIOPTY BariTHOI, KOMOPOITHOCTI Ta Mopy-
IIEHUX MTapaMeTpPiB TOMEOKiHe3y. Y BariTHUX-BaroTOHIKiB
CIIOCTEpiraiy areTUIXONIHOBI, CEPOTOHIH-TEe(INNTHI,
TPUBOXKHO-JICTIPECHBHI CTAHH, Y BariTHUX-CHMIATOTOHIKIB
JIOMIHYBaJIM apEHEPTivHI CEpOTOHIH-HA/UTNIIKOBI ITaHiKO-
(o6iuHI peakii 3 ApaTiBIMBICTIO, SKi MOTIPIIYBaJIH IKICTh
KHUTTS Matepi 1 3HIKYBaJIH 11 CTPECOCTIHMKICTS.

Nitepatypa:

3. JomibHICTD BKIIIOUEHHS IO KOMIUIEKCY MEIUYHOT
peabuniTanii BariTHUX pi3HUX METO/IiB TOMEOKIHETHYHOTO
JMXaHHS 3 ypaxyBaHHIM BETeTaTHBHOTO ITaclopTa BUIIPaB-
JIOBYETHCS 1X BIUIMBOM Ha OallaHC CEepOTOHIHa/TicTaMiHa,
KHCIJIOTHO-JTY’KHY PiBHOBary B KpoBi ISl yCyHEHHS COMa-
TOTEHII Ta I IBUILEHHS SKOCT1 )KUTTS (KoM(opTy) Marepi.

I'IepcneKTMBM noaanbLlwux ,D,OC.ﬂi,q)KeHb. Bu-
BUCHHSI POJIi BEreTaTUBHOTO Macropra, popmu koMopoi-
HOCTI, IOPYILICHHS TapaMeTpiB TOMEOKiHe3a ITPpH BariTHOC-
Ti, 03I, KIIIMAKTCPUUHOMY CHHIPOMI, MOKITHBOCTI
BIPOBAKCHHS METO/[IB TOMEOKIHETHYHOTO INXaHHS TIPH
MaToJIOTI] )KIHOK B MEIUYHIH Ta CHOPTHBHIN MPAKTHIII.

3asBa npo BHecok aBTopiB: CokpyT B. M. koH-
[enTyatri3allis, MeTOA0IOrIA, OQPOPMIICHHS, HAITHCAHHS,
JluteunoBa O. B. — oOcTexeHHs BariTHUX, GopManbHUI
aHaii3, Bizyamisamis; MymiaxmeToB A. I. — po3poOka
Ta HAaBYaHHS METOJIaM rOMeoKiHeTHYHOro nuxaHus; Co-
KpyT M. B. — nmporpamue 3abe3neueHHst, GopMatbHHA
aHai3, po3podka merona I'/l; Xomenko B. M. — metozo-
JIOTis, O(OPMIICHHS.
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MEDICAL REHABILITATION OF WOMEN WITH SOMATOGENY DURING PREGNANCY AND CHILDBIRTH
USING HOMEOKINETIC RESPIRATION

V. Sokrut, O. Lytvynova, A. Mullakhmetov, M. Sokrut, V. Khomenko

Donetsk National Medical University
(Lyman, Ukraine)

Summary.

Maternal somatoform disorders — manifesting as anxiety, depression, or panic—phobic reactions before and after childbirth — are
influenced by autonomic nervous system profile («vegetative passport») and comorbid calcium metabolism status (calcium-deficient
or calcium-excessive phenotypes). Autonomic imbalance (vagoinsular or sympathoadrenal predominance) disrupts homeokinetic
regulation, potentially impairing labour dynamics and negatively affecting the maternal perception of childbirth (i.e., health-related
quality of life). Although respiratory exercises are known to reduce anxiety and may shorten labour duration, they are typically applied
without individualisation according to autonomic status.

Aim of the study. To evaluate the impact of homeokinetic respiration (an author-developed breathing technique aimed at restoring
dynamic physiological equilibrium) on the psychoautonomic state of pregnant women, and to assess its efficacy in mitigating anxiety,
depression, or panic—phobic reactions through differential application based on individual vegetative profile.

Material and methods. The study enrolled 53 nulliparous women at 38-42 weeks’ gestation (experimental group), stratified by
automated autonomic testing and clinical phenotype into two subgroups: Group 1 (n = 39): vagotonic individuals (parasympathetic
predominance), exhibiting acetylcholine- and serotonin-deficient anxiety—depressive somatoform disorders; Group 2 (n = 24):
sympathotonic individuals (sympathetic predominance), exhibiting adrenergic, serotonin-excess panic—phobic somatoform disorders).
A reference group comprised 35 age-matched healthy non-pregnant female students. The control group consisted of 32 pregnant women
(18 vagotonic, 14 sympathotonic) who received standard antenatal care and psychological assessment but no respiratory intervention.
Homeokinetic respiration was administered according to the authors’ protocol. Autonomic tone was assessed via spectral analysis
of heart rate variability (HRV) derived from electrocardiography (ECG). Somatoform phenotype was determined using Sokrut’s
psychodiagnostic tests and the biological amine balance index (BABI). Calcium metabolism status (deficient vs. excessive) was
established by intracellular calcium quantification in scalp hair samples using atomic absorption spectrometry. Additional assessments
included: homeokinetic parameters (e.g., acid—base balance index, ABBI); hormonal balance index (HBI: ratio of catabolic [cortisol,
estrogens, thyroxine] to anabolic [insulin, progestogens, prolactin] hormones); cerotonin—histamine equilibrium (BABI, normalised
Standard clinical, laboratory, instrumental, and statistical methods were used. All women provided their informed consent to participate
in the study. The hospital ethics committee approved the study. Statistical analysis of the study results was performed using variational,
nonparametric, correlational, regression, one-way (ANOVA) and multivariate (ANOVA/MANOVA) analysis of variance (Microsoft
Excel and Statistica-Stat-Soft, USA).

Results and discussion. Homeokinetic respiration demonstrated efficacy in the reference group, correcting autonomic imbalance,
optimising homeokinetic parameters, and reducing predisposition to somatoform manifestations. Uncomplicated pregnancy was
associated with parasympathetic dominance (sympathovagal balance index < 1.6), elevated stress-limiting hormones, an oestriol (Es):
progestins (PG) ratio of 2.5 (shift toward PG), and a 1.5-fold increase in insulin levels — reflecting adaptive anabolism. A minor increase
in the catabolic—anabolic hormonal balance index (CAHBI) indicated mild physiological stress, consistent with normal gestational
adaptation. In contrast, vagotonic pregnant women exhibited acetylcholine- and serotonin-deficient anxiety—depressive states, whereas
sympathotonic women displayed adrenergic, serotonin-excess panic—phobic reactions with irritability — both impairing quality of life
and reducing stress resilience. Individualised, regular homeokinetic respiration — tailored to vegetative profile — significantly improved
autonomic tone and alleviated somatoform symptoms. No such improvements were observed in the control group across emotional,
cognitive, or behavioural domains.

Conclusions. Homeokinetic respiration exerts a beneficial effect on pregnancy course in women with somatoform disorders through
optimisation of autonomic function, sympathovagal balance, and acid—base homeostasis. The integration of vegetative-profile—based
homeokinetic respiration techniques into the medical rehabilitation protocol for pregnant women with somatoform disorders is justified,
as these interventions modulate serotonin—histamine equilibrium and blood acid—base status, thereby enhancing maternal quality of life.

Keywords: Vegetative Passport; Calcium/metabolism; Homeokinetic; Pregnancy; Birth; Electrocardiography; Spectral Analysis;
Somatoform Disorders; Anxiety; Depression; Panic Disorder; Homeokinetic Respiration.
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I[TPO®LJIb VEGF I MAPKEPIB
OKCUIAATHMBHOI'O CTPECY B KPOBI
BATITHHUX I3 XPOHIYHUM BAT'TATOBOAIAM.
CTPATEI'TYHMU AHAJII3 ITATOTEHETUYHUX
MEXAHI3MIB PO3BUTKY ITEPUHATAJIbBHUX
YCKIIAZJHEHDb B YMOBAX XPOHIYHOI'O
CTPECY

H. A. I'aitcmpyxk, A. B. Menvnuk,

JIL I /Iybac, A. H. I'aiicmpyk,

O. B. bynasenko, B. B. Knueak
BiHHHIBKHI HaliOHATBHUI MEIWYHUN YHIBEPCUTET

im. M. L. [Tuporosa
(M. Binnauns, Ykpaina)

Pezrome.

Y pobomi nposedero ananiz namoeeHemuyHUX MEXAHI3MI8 PO3GUMKY OUCMPECY NA00A Y 8ASIMHUX i3 XPOHIUHUM 06a2amo80005aM
3 YDAXYBAHHAM CYYACHUX HAYKOBUX NOTAVIE.

Mema pobomu: oyinumu inghopmamusHicms pisHie paxmopa pocmy endomeniro cyour (VEGF) ma maprepie okcuoamuerozo
cmpecy 5K NOMEHYIUHUX OiA2HOCMUYHUX T NPOSHOCMUYHUX NOKA3HUKIE Oucmpecy nioda y 6a2imHux i3 XpoHiYHUM 6a2amoso0o0sim,
a makodic BU3HAUUMY iX cmpameziune 3HAUeHHs OISl PAHHLO2O GUAGIEHHSA MA NONEPEOICEHHA NEPUHAMATLHUX YCKIAOHEHb
8 YMOBAX 00820MPUBANLOL Oil eK302eHHUX [ NCUXOEMOYIUHUX CIPECOPIE.

Mamepianu ma memoou. Obcmedsiceno 30 ancinox i3 hizionoziunum nepebicom sazimuocmi ma 90 8a2imuux 3 XpOHIUHUM
6aeamogodoam. Y cuposamyi Kposi, OmpumManiil nicjisi CmaHoapmuoz2o 3abopy ma yeumpugyayséanns, eusnauaiu pisens VEGF
Mmemoodom DA, akmusHicmo CynepokcuoOUCMymasu ma KCAHMUHOKCUOA3U, A MAKOXHC KOHYEHMPAYito MAa0H08020 dianboe2ioy ma
KAPOOHLIbHUX 2PYN NPOMEIHIE 3a CMAHOAPMHUMU CHeKmMpogdomomempudHumu memooukamu. Cmamucmuyry oopooKy nposoounu
i3 3acmocysannam kpumepiie Cm’'rwdenma ma Manna—Yimnui, kopenayitinozo ananizy Ilipcona/Cnipmana; oocmosipHumu
ssadicanu giominnocmi npu p<0,05. IIposedenus docniodicenv nepedbauano 30epexicentss OCHOBHUX NPUHYUNIE OI0emUKuU.
Cmamucmuury 06poOKy OmMpUMAHUX pe3ynbmamie nposoouu 3a 00ONOMO20H CMAHOAPMHUX MemOOi8 i3 3ACMOCY8AHHAM NAKeMY
npuxaadnux npoepam «MS Excely ma «Statistica SPSS 10.0 for Windowsy. Pesyiemamu npedcmagnsiiu y 6ueisoi cepeonvbol
apugmemuyroi ma cepedHboi noMunKu cepednvoi (M+m). Poboma euxoHana 8i0n08ioHO 00 OCHOBHUX HANPSAMIE HAYKOBO-
docnionoi pobomu Binnuyvko2o Hayionanbho2o meduunozo yuisepcumemy im. M. 1. ITupoeosa « Bcmanosienus cyuachux
acnekmig 30epexceHHsi ma 6i0HOBIEeHHs 300P08 s HCIHOK pisHUX 6ikosux epyny (No depowcasHoi peccmpayii: 01212U109714,
mepminu suxonanis: civenv 2020 — epydens 2024 pp.).

Pesynomamu. Bcmanosieno, wo XpoHiune 6a2amosooos Cynposoo*Ccyemvbcs 00CmogipHum 3uudxiceruam pieus VEGF na
20,2% ma npuenivennsim akmugnocmi CO/ na 18,4%, wjo 6iobysacmuoca na mii einepaxmueayii kcanmurnoxcuoasu (na 29,7%)
ma HakonuueHHs npodyKmis ninonepokcuoayii. Pozeumox oucmpecy nioda acoyitoemscs 3 NO2IUOIeHHAM OUCOANAHCY: PiéeHb
VEGF 3uusxcyemuvca na 26,4% sionocno nopmu, a konyenmpayis M/A spocmae maiixce 6 1,5 pasu.

Bucnosku. MonexynapHoto ocHoor oucmpecy niooa npu 6a2amoso00di € NOEOHAHHS AH2I02eHHO20 Oeqhiyumy ma HeKOHMPOTLOBAHO2O
OKCUOAMUBHO20 CIMPECY, WO NOCUTIOEMbCS N0 BNIUBOM eK302eHHUX axmopie (ingexyii, ncuxoemoyiunuil cmpec).

Knwuoei cnosa: anziozenes, oxcudamuenuii cmpec, endomenianvra Oucihynxyis, oucmpec niood, Xponiune 6a2amoooosl.

JeranbHuii aHati3 HAyKOBOTO MEAWYHOTO pecypcy 0ibmioTek
Ta BU3HAUCHHS MPOBIIHUX palliOHAJIbHUX TEHACHIIN
MPOTH/IIT )KATTE3arPO3NIUBIN ATOIOTI] BATITHOCTI JJIst
Marepi 1 Irofa A03BOJIATh 3a00IrTH PU3NKY MiIBUIICHHS
PIBHSI IOPIYHUX MEPUHATAIILHUX BTPAT B pealisix BOEHHOT
arpecii Ta eKOJIOTIYHHUX KaTacTpod.

© Haranis laiictpyx

KJIaJIHOT MEIMYHOT JOTIOMOT'H Ta POBE/ICHHS TePANIeBTHY-
HUX BTPYYaHb Y BariTHUX, MIJICHITIOIOYH TXHIO PE3UITIEHT-

BcTyn
Y HUHIIIHIX YMOBaX JTOBTOTPHUBAJIOr0 BOEHHOTO Yacy

KITFOYOBUM YMHHUKOM €(EeKTHBHOCTI JIIKyBaHHS BariTHOI
KIHKH € pOopMyBaHHS LUTICHOI Ta HAYKOBO OOTPYHTOBA-
HOI CHCTEMH JIIKyBaJbHO-IPO(LTaKTHIHUX 3aXx0/iB. Taka
CHCTEMa Ma€ BPaxOBYBaTH €TiOJIOTiUHI YNHHUKH Ta Ta-
TO(}i310JI0TIUHI MEXaHI3MH PO3BUTKY 3aXBOPIOBAHHA, 10
JIa€ 3MOTy CBOEYACHO 00paTh ONTUMAaJIbHI METON BILIHBY,
CKOPOTHTH TPHUBAIICTB JIIKyBaHHS Ta 3a0€3MEYNTH IOBHO-
LiHHE BiTHOBJICHHS 3A0POB’S MaIlieHTKH [1].
[laroreneTmyHe miIPyHTS 3aIPOIIOHOBAHOI KOHIIETIIII{
nependadae MMOOKe PO3YMIHHS IPUPOAH, 0COOINBOCTEH
mepebiry Ta MOXKJIMBHX YCKJIaIHEHD ITaTOJIOTIYHOTO IIPO-
necy. Came KOMITIEKCHHN aHATi3 IIUX aCIIEKTiB CTBOPIOE
HaMiiHY OCHOBY i (POPMYBaHHS O€3MEYHOT0, KITIHITHO
BHBa)XEHOTO Ta €()EeKTHUBHOTO IiAXO0IY N0 HaJaHHSI HEeBij-
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HICTb, )KUTTECTIMKICTH 1 ICUXOJIOTTYHY BUTPHUBAIICTS [ 1-4].

XpoHiyHe 0araToBOAS € OHIEI0 3 aKTyadbHHUX MPO-
0J1eM MepUHATOJIOT T, OCKIIBKY 3HaYHO YCKIIATHIOE TIepedir
BariTHOCTI Ta MiJBHIIYE PU3UK PO3BUTKY HECTIPUSTIMBUX
NEpUHATAIBHUX HACTIAKIB. 3a JaHUMHU Cy4aCHHUX JOCHTi-
JKeHb, 4aCTOTa IIhOT0 YCKIIafHEHHS csirae 3-8%, a 3HaYHA
yacTHHA BUIIAIKIB Ma€ iionaruaHuii xapakrep [5, 6]. Ha-
BITb 32 BIJICYTHOCTI CYIIyTHIX ITOPYILIEHb 130Jb0BaHe Oara-
TOBOJIS ACOIIIOETHCS 3 ICTOTHUM 3POCTaHHSIM YacTOTH He-
OHATaJIbHUX YCKJIaJHEeHb, 110 [TOB’SI3aHO MEPEAYCIM i3 T0-
pYLIEHHAM (YHKIIIOHAIBHOTO CTaHy (heTomaneHTapHoro
koMIutekcy. OHUM 13 HAWOUTBII KPUTHIHUX HACTIAKIB €
(dbopMyBaHHS AMCTPECY IJIOMA, 1[0 PO3BUBAETHCS B YMO-
BaX XPOHIYHOI TMOKCIT Ta METabOMYHOI Ae3amanTartii [7].



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

Y MONeKyIspHii OCHOBI pO3BUTKY 0araToBOIAS Ta
CYIYTHIX yCKIIaJHEHb JICKUTb MTOE€IHAHHS aHI10T€HHOTO
aucballaHCy Ta OKCUAATHBHOTO cTpecy. BecTaHoBieHo,
10 JUCPETYIALis akTopiB aHTiOTeHE3Y, HACAMIIEpeT
VEGEF, cripuuunssie nopyIieHHs BacKysipu3ailii IialeHTH,
3HIDKEHHS 1i mepdy3ii Ta popMyBaHHS €HIOTENiaTbHOT
nucdynkuii [8-10]. [TapanenbHo 3 MM aKTHBALlIS OKCH-
JaTUBHOTO CTpecy, 00yMOBIIEHAa HAJIMIPHUM YTBOPEHHSIM
aKTHBHUX (DOPM KHCHIO Ta BUCHAXECHHSIM aHTHOKCHIAHT-
HOTO 3aXHCTY, IIPU3BOIUTD JI0 TIOIIKOJKEHHS KJIITHH TPO-
¢dobmacTa, iHTeHCH]IiKAMii JTiMOMEPOKCHAAII] Ta OKHCHOT
moaudikauii 6inkiB [11-13]. CykynHicTh LUX MPOLECIB
CTBOPIOE CHPHUSTINBI YMOBH JUIS PO3BUTKY (DETaJbHO] Ti-
MOKCii Ta TUCTpecy.

CyuacHi JaHi cBig4aTh, 110 1epedir BariTHOCTI 3Ha-
YHOIO MipOIO MOIYJTIOETHCS MTi€I0 30BHIMTHIX Ta BHYTPIII-
HiX cTpecopiB. Ex3orenHi akropu, BKIIIOYAIOUN EKOJIO-
TiYHI BIUIMBH, iH(eKniiHi arenTH (30kpema SARS-CoV-2),
HECTIPUATIMBI YMOBHU JOBKULISI T2 OCOONUBOCTI CIOCO0Y
XKHTTS, ICTOTHO BIUIMBAIOTh Ha OKCUJIATUBHHUI CTaTyC Ba-
riTHOI Ta ¢yHKUito mianenty [14, 18-22]. Ilopsan i3 uum
0CO0ONMBE 3HAUEHHS Ma€ IICUXOEMOLIWHUH cTpec, KU
B YMOBax TpHBaioi 1ii HabyBae XpOHIYHOTO XapakTepy
Ta CHpHsIE€ aKTUBALIl CHCTEMHOT'O 3allajIeHHs], [I0CHIICHHIO
OKCHIaTHUBHOTO CTpeCy W MOIIHOJICHHIO €HI0TeNiaTbHOT
mucoynkmii [23-31]. B3aeMonoTeHIIi10109HiA BIUTUB IIUX
CTPECOPIB CTBOPIOE MIATPYHTS AJIsl OLIBII TSHKKOTO Iepe-
0iry GaraToBOAS Ta MiABHIIYE PU3UK AUCTPECY IIIONA.

VY 3B’S3KY 3 I[IM 0COOJIMBOT aKTyaabHOCTI HaOyBa€ mo-
OIyK 9yTIUBUX OioMapKepiB, sSKi TO3BOJSIOTH HA PaHHIX
eTarnax iZIeHTU(iKyBaTH HOpyIIeHHs QyHKIIT QeToraneH-
TapHOTO KOMIUIEKCY Ta IMPOTHO3YBAaTH PO3BUTOK MEpHHA-
TaJdbHUX ycKIanHeHb. Buspuenns pisHiB VEGF i mapkepis
OKCHUJIATUBHOTO CTPECY MOXKE MaTH 3HaYHE JiarHOCTHYHE
Ta IPOTHOCTUYHE 3HAYEHHS, OCKUTBKH IIi 010XIMiYHi ITOKa3-
HHUKH BI0OpaXKarOTh KITFOYOBI MATOreHETUYHI MEXaHI3MHU
PO3BHTKY XpOHIYHOI TiMOKCii Ta IarenTapHoi TucyHK-
1ii. IX KoMIIeKCHE 3aCTOCYBaHHS BiZIKpUBa€ MEPCIIEKTHBHI
BJIOCKOHAJIEHHS] PAaHHbBOI JIarHOCTHKH JUCTPECY II0Ja
Ta MiIBUIICHHS e(DeKTUBHOCTI MPOQPIITAKTHIHNX 3aXO0/iB
y rpymnax BUCOKOTo pu3uky [33-35].

MeTa po6otu

Ouinnty iHGOPMATUBHICTE PiBHIB (haKTOpa pOCTy
ennorenito cynud (VEGF) Ta MapkepiB OKCHIaTHBHOTO
CTpecy SIK HOTEHIIIHHUX A1arHOCTHYHHUX 1 IIPOrHOCTHYHUX
MTOKAa3HMKIB AUCTPECY IUIOAA Y BaTiTHHUX i3 XpOHIYHUM Oa-
raTOBO/ISIM, a TAKOXK BU3HAYHMTH iX CTpaTeriyHe 3Ha4YeHHS
JUTSl PAHHBOTO BUSIBJICHHS Ta IONEPEIDKSHHS IIepUHATaIb-
HUX YCKJIaJHEHb B YMOBaX JJOBIOTPUBAJION JiT €K30T€HHUX
1 TICHXOEMOIIHHUX CTPECOpiB.

MaTtepianu i meToam pocnigXeHHs

Ob6ctexeno 120 BariTHUX JXIHOK, SIKi Oy pO3MIOiICH]
Ha /1Bi rpyn#: 1) 30 npakTUYHO 37I0pOBUX BariTHUX JKIHOK;
2) 90 BariTHHX 3 XpOHIYHUM OaraToBOMISIM. Y IiHf TpyIIi
BariTHUX JUCTpec IUIoza OyB AiarHocToBaHUHN y 50 jKiHOK
(55,6%). HocnimkeHHs npoBeacHi Ha 24-36 THKHI Ba-
riTHOCTi. JIJ1 BCTAHOBJICHHS Ai1arHO3y BPaxOBYBalu
CKaprH BariTHOI, JJaHi aHAMHE3y, 00’ €KTUBHUX METOJIIB
JOCIIKEHHSI, 3araTbHOKIIHIYHUX JTa00paTOpHUX JOCITi-

JDKEHb, YIBTPa3BYKOBOTO JOCTiKeHHs. Jluctpec iona
BCTAHOBIIIOBAJIM Ha OCHOBI JIOTUIEPOMETPUIHOTO JOCITi-
JOKEHHSI MaTKOBO-IUIALlEHTapHO-IIJIOZ0BOTO KPOBOOOITY
Ta Kapaiotokorpadii. JlocmimKkeHHS TPOBOAMINCE Ha 0a3i
BiHHHMIIBKOTO KJIIHIYHOTO MOJ0roBOro OymuHKy Ne 2. IH-
(hopMoOBaHy 3rofy MaIli€eHTiB Ha MPOBEACHHS JTOCIIPKEHb
Oyn0 OTpUMaHO.

BioxiMi4Hi MOCHi)KCHHS BUKOHAHI B HAyKOBO-
IOCTiAHIN KIIiHIKO-AiarHOCTHYHIN nabopaTtopii BHMY
im. M. L. [Tuporoga, ceprudikoBanoi MO3 Ykpainu (arec-
TaT aKpeAnTAaIlil BUMipIoBaiIbHOI Taboparopii cepis KIJI
Ne 002087, cBigorrBo mpo nepearectariiro Ne 049/15 Bix
02 6epesns 2015 p). 3adip kpoBi 3AiCHIOBABCS B CTaH-
JapTHUX YMOBax 3 JIKTHOBOi BEHH B MPOOipKku Vacuette
(Greiner Bio-One, ABcrpis) 6e3 antukoaryisiuris. Cu-
pOBaTKy OTPUMYBAJH TPH HEHTPUPYTYBaHHI KPOBIi IpH
1500 06/xB. npotsirom 20 XB. AJIKBOTH CHPOBaTKH KPOBI
Binoupamm B MikponpoOipku Eppendorf i o mpoBeaeHHs
ananizy 30epiranu npu —20°C. B cupoBarii kKpoBi o0cTe-
JKEHUX BariTHUX BU3HA4YalM PiBeHb (PaKTOpy pOCTy SHIO-
tenito cyauH ronuan (VEGF) imyHO(epMeHTHOTO aHamizy
3a ctanaapTHUM Habopom «Human VEGF» («Invitrogeny,
Kanana) y BimoBimHOCTI 10 iHCTPYKIIi ipMU-BHPOOHHKA
Ha aBTomaruuHomy aHainizaropi STAT FAX 303/PLUS.
PiBeHp MaJIOHOBOTO fiajIbJIETi Ny BU3HAYAH 32 PEaKIi€0
3 TI00apOITypOBOIO KHCIIOTO0, KAPOOHITBHUX TPYII IPO-
TeiHIB — 3a peakui€io 3 2,4-TUHITPODEHIITIAPAZHHOM.
AxtuBHicTh cynepokcupmucmyTasu (KO 1.15.1.1) puszna-
YaJM 3a CTYIICHEM IPUTHIYCHHS OKUCHEHHS KBEPIIUTHHY,
AKTHBHICTh KCAHTHHOKCHJIA3U — 32 YTBOPEHHSIM CEYOBOI
KUCIIOTH. BMICT mpoTeiHy B CHpOBaTIi KPOBI OLIIHIOBAIIH
MiKpoOiypeTOBHUM METOJOM, IKMH OCHOBaHUH Ha yTBO-
peHHi (i0IeTOBOTO KOMILIEKCY MIPH B3aEMOIii TENTHTHIX
3B’s13KiB OLIKIB 3 HoHamu Cu®" B JIy’)KHOMY CEPEIOBHIIL.

Craructuaay 00poOKy OTpUMaHHUX PE3yNbTaTiB Ipo-
BOJIMJIM 32 JOMOMOTOI0 CTaHJJaPTHUX METOMIB 13 3aCTO-
CYBaHHSIM IaKeTy NMpHKIagHuX nporpam «MS Excel» Ta
«Statistica SPSS 10.0 for Windowsy. Pe3ynsraTn npencras-
JSUTM y BUIISTL CepeHbol apu(hMETHYHOT Ta cepetHbOT 11o-
MHIIKH cepeaboi (M+m). 3 MeTOr0 BH3HAUSHHS TOCTOBIp-
HOCTI MDKIPYIOBOI Pi3HUIII MPU HOPMAIEHOMY PO3IMOALT
MTOKa3HMUKIB 3aCTOCOBYBAJIM apaMETPUIHUIL t-KpuTepii
Cr’rozeHTa, a Mpy HEBIAMOBIIHOCTI HOPMATBHOMY PO3IIO-
nini — Henapamerpuunuid U-kpurepiit Manna-VYitHi. s
OLIIHKY CHJIM Ta HANPSMKY 3B’S3KiB MK HOCIHIIKYBAaHIMHI
TIOKa3HUKaMH KOPUCTYBAIIMCh KOPEJIALIHHIM aHAIi30M T10
[ipcony Ta CipMaHy, a IpH IOPIBHSHHI YaCTOTH 3MiH IEB-
HHX [OKa3HHUKIB 3aCTOCOBYBAJIM TOUHMI KpuTepii Dirrepa.
JHocrosipHoto BBakayu pizHuns npu p<0,05). st orinku
JIeAKUX MOKa3HUKIB 3aCTOCOBYBAJIN METOJI TIEPCEHTIUIIB (BH-
snasam P, P ,P,, P P P, P ).

[IpoTokon mocmiKeHHS 3aTBEPIKCHO Ha 3aCilTaHHi
KOMiTeTy 3 610eTHKM BiHHMIIBKOTO HaliOHANIBHOTO Me-
muaHoro yHiBepeutety iM. M. L. ITuporosa Bix 19.11.2025
Ne 11. PoboTa BuKOHAHA BiAMOBIAHO 10 OCHOBHUX HAIIPSI-
MiB HayKOBO-IOCIITHOT poO0TH BiHHHIIFKOTO HAI[IOHAB-
HOTO MeIn9HOTO yHiBepcuTety iM. M. L. [Tuporosa «Bcra-
HOBJICHHSI Cy4aCHUX aCTIEKTiB 30€PEKEHHSI Ta BiTHOBJICHHS
3I0pPOB’S KIHOK Pi3HHX BIiKOBHX rpym» (Ne mepskaBHOI
peectparii: 012120109714, TepMiHr BUKOHAHHS: CIY€Hb
2020 — rpynens 2024 pp.).
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Pe3ynsTaTy gocnigkeHHA Ta ix 06roBopeHHs 3HaXOANTHCS B Mexax 468-634 ur/mn. B Toii xe vac, y Ba-
XponiyHe 0araToBoJisl y BariTHUX CYIPOBOIKYETHCS TITHUX 3 XpOHIYHMM 0araToBOJ/IIM PiBEHb IILOTO METa-
HOPYILICHHSIM MPOLIECy aHTiOTeHe3y B OpraHi3mi, Ipo 1o GoutiTy B cupoBarii KpoBi BiporigHo MeHmui Ha 20,2%
JIOKa30BO CBIJYaTh 3apEECTPOBaHi 3MiHH BMICTY B KPOBI TIOPIBHSIHO 3 TAKHM ITOKa3HUKOM Y MPAKTHYHO 340POBHX
¢axropy pocry engorenito cynqun VEGF (puc. 1). BaritHux. Cepenniii pisedb VEGF y BariTHux i3 XpoHiu-
Tak, B cupoBaTili KpoBi y MPAaKTHYHO 3JOPOBHX Barir- HUM OararoBomsiM cTaHOBHTH 441 (95% CI 182-704) ur/x,
HUX cepenHiil BMicT nuromenuny VEGF cranoButs 552 a epcenTwIbHKUH inTepBan P -P_. sHaxonutecs B miama-
(95% CI1392-715) nr/n, a nepcentunbHuii inteppan P,-P._ 30Hi 302-565 Hr/m.
700 ana!\mtmo
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Puc. 1. BmicT dhakTopy pocTy eHgotenito cyauH (VEGF) B cupoBaTui KpoBi NpakTM4YHO 300pOBUX
BariTHMX Ta XiHOK 3 XpOHiYHUM GaraToBoaasAM.
lMpumimka. * — p<0,05 8i0HOCHO NMpakMu4HO 300P08UX 8a2IMHUX.

Po3BuTOK AMCTpeECy MIIOAA y BariTHUX i3 XpOHIYHUM raToBOAJSIM Ta AUCTPECOM IUioza Meniana Bmicty VEGF
0araToBOM/ISIM KOPEJIIOE 3 OMIHOIICHHSIM PO3JIa/IiB aHT10- y cupoBariii KpoBi ctaHoBUTH 406 (95% CI 112-678) ur/i,
renesy (puc. 2). Tak, y BariTHuX 3 XpOHIYHUM OaraToBo- a inTepkBapTWIbHUH inTepBan P, -P__ 3Haxonuthes B mia-
JisiM Oe3 IMcTpecy Iiona cepeHiil mokasnuk Bmicty VEGF na3oHi 263-536 Hr/i. 3a cepeIHBOI0 BEIUYMHOIO PIBEHB
B cupoBari KpoBi cTaHoBUTH 475 (95% CI 260-730) ur/x, VEGF y cupoBarii KpoBi BariTHUX 3 0araToBOJIsIM Ta
a nepceHTUIbHUHN inTepBan P, .-P__ nepebysae B pianasoni JCTPECOM II0/1a AOCTOBIpHO MeHIumi Ha 18,6% nopis-
392-587 ur/n. Y To¥ e Yac, y BariTHUX 3 XpOHIYHUAM Oa- HSHO 3 TAKUM [TOKa3HUKOM Y KIHOK 0e3 TUCTpeCy IUIoja.
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Puc. 2. BmicT dhakTopy pocTy eHgoTenito cyanH (VEGF) B cupoBatui KpoBi BariTHUX 3 XpOHiYHUM

6aratoBoaaaM 3anexHo Big HassBHOCTI AucTpecy nnoaa.
lMpumimka. *— p<0,05 8idHoCHO 8acimHuUx 6e3 ducmpecy roda.

JocaimKeHHs po- Ta aHTHOKCHIAHTHOI (pepMEHTHOL Ta 3MEHIIEHHIM aKTUBHOCTI aHTHOKCHIAHTHOI JaHOK
CHCTEMH KPOBi OOCTEKEHHX BariTHHUX MOKA3aJI0, 10 Y XKi- (tabmn. 1). BusBuiocs, mo y )iHOK 3 (i310J0Ti9HNM Tepe-
HOK i3 6araToBoAIsIM BUHUKAIOTH BUPa3Hi MOPYIICHHS, 6iroM BariTHOCTI MeAiaHN aKTHBHOCTI IPOOKCHIAHTHOTO
AK1 CYNPOBOKYIOTHCS aKTHBAILI€I0 MPOOKCHUIAAHTHOT (hepMeHTy KCaHTHOKCHIA3W Ta aHTHOKCHIAHTHOTO (ep-
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MEHTY CYHNEPOKCHUAJNCMYTa3! CTaHOBJIATH BiJIIOBITHO
1,29 (95% CI 0,88-1,68) MkMOIB/XB-MT IpoTeina Ta 37,7
(95% CI 28,6-50,2) ym.ox./Mr poTeiHa, IHTEPKBAPTHIIb-
nuit intepsan P, -P. -1,07-1,52 MkMoib/XB* Mr poTeina Ta
33,9-45,1 ym.ox./mMr mpoteiHa. Y Tpymi KiHOK i3 Oararo-
BOIISIM PEECTPYETHCS BIpOTiqHE 301IBIICHHS aKTHBHOCTI
KCaHTHHOKCHUIa3H Ha 29,7% Ta 3MEHIIICHHS aKTUBHOCTI

cynepoxkcuaaucmyTasu Ha 18,4%, BITHOCHO PaKTHYHO
3/I0pPOBUX BariTHUX. 32 IMX YyMOB MEJiaHU aKTUBHOCTI
KCAaHTHOKCHUA3H Ta CYyNEPOKCUAIUCMYTa3H CTAaHOBIATh
BinnosigHO 1,63 (95% CI 0,69-2,67) MKMOJB/XB*MT TIPO-
teina ta 31,3 (95% CI 18,0-47,5) ym.ox./mMr mpoteina, iH-
TepKBapTUIbHUH inTepBan P, -P_-1,15-2,13 MKMOMB/XBMr
nporeina Ta 25,6-39,1 ym.ox./Mr nporeina.

Tabnuusa 1

AKTMBHICTb NPO- Ta aHTMOKCMAAHTHUX hepMEHTIB y cMpoBaTLi KPOBi NPaKTUYHO 300POBUX BariTHUX Ta XiHOK
3 XpOoHi4HuM GaratoBoaaam (M+m)

KcaHTnHokcuaasa, CynepokcuaamcmyTtasa,
XapakTepuctuka rpyn M ..
MKMOJb/XB-Mr npoTeiHa ym.of./Mr npoteiHa
1 |MNpaktuyHo 3gopos.i BariTHi, N=30 1,28+0,05 39,2+1,28
9 XpoHiyHe 6aratoBogad, n=90 1,66+0,07 32,0+0,94
P <0,001 <0,001

YcknagHeHHS. XPOHIYHOTO 0araToBOAIS JUCTPECOM
IJI0J1a CYMPOBOIKYETHCS NONIHOJICHHAM NepTypOari
B cUCTeMi ()EPMEHTHUX IIPO- TA aHTUOKCU/IAHTIB (TalI. 2).
Tax, y rpyIi BariTHuX 3 XpOHIYHUM OaraToBOIIsIM Oe3 Juc-
Tpecy ILIoJIa CepeTHiN MOKA3HUK aKTUBHOCTI KCAHTHHOKCH-
Jla3d B CUPOBATIIi KpoBi craHoBHTH 1,49 (95% C10,70-2,20)
MKMOJIb/XB*MI' TIPOTETHA, P_-P_. sHaxonuThes B niarna3oHi
1,12-1,92 MKMOIB/XB*MT TIpOTEiHA, METiaHA aKTUBHOCTI CY-
nepokcuaucmyTasu — 36,3 (95% CI 25,5-48,7) ym.on./mMr
nporeina, P -P. -29,5-42,1 ym.on./mr nporeina. Pozeutok
JUCTPECy IUIOJA Y BaTiTHUX i3 XPOHIYHUM 0araTtoBOIISIM

CYIPOBOIKY€ETHCS IOCTOBIPHUM 30UIBIIICHHSIM aKTUBHOCTI
KCaHTMHOKCHIA3H B CHpOBarlli Kposi Ha 21,6% Ta Bipo-
TiIHUM 3MEHIICHHSM aKTUBHOCTI CyNEepOKCHINCMYTa3u
Ha 22,4%, MOPIBHIHO 3 BariTHUMH 0€3 JUCTPECy IUIOAA.
B rpymni *iHOK 3 XpOHIYHMM 0araTtoBOIISIM Ta AUCTPECOM
IUI0Ja CepeHill MMOKa3HUK aKTMBHOCTI KCAHTHHOKCHUIA3U
B cuposarii kposi cranoButs 1,84 (95% CI 0,67-2,75)
MKMOJIb/XB*MTI TIPOTETHa, P_-P_, 3sHaxonuThes B niara3oHi
1,34-2,39 MKMOJIB/XB"MT TIPOTEiHA, MEliaHA aKTUBHOCTI CY-
nepokcuaaucmyTasu — 28,7 (95% CI 16,3-41,9) ym.on./ Mr
nporteina, P,.-P..-21,9-34,6 ym.om./Mr npoteina.

Tabnuusa 2

AKTMBHICTb NPO- Ta aHTMOKCUAAHTHUX hepMEeHTIB y cMpoBaTLi KpOBi BariTHUX 3 XpOHiYHUM GaratoBoaasim
3aexHo Bi4 HaABHOCTI gucTpecy nnoaa (M+m)

KcaHTnHoKkcuaasa, CynepokcuaamcmyTasa,
XapakTtepuctuka rpyn M .
MKMOJb/XB-Mr npoTeiHa yMm.on./Mr npoteiHa
1 [ XpoHiuyHe GaratoBogas 6e3 guctpecy nnoga, n=40 1,48+0,08 36,6+1,22
9 XpoHiyHe GaraToBoaas 3 guctpecom nnoga, n=50 1,80+0,10 28,4+1,14
P, <0,05 <0,001

JucbanaHc B cucTeMi Ipo- Ta aHTHOKCH/IAHTIB Y Barit-
HUX 3 XPOHIYHUM 0araroBOI/SIM CYIPOBOIKY€ETHCS TIOCH-
JICHHSIM TIPOLIECiB NEPOKCH ALl JIIiiB Ta OKHCHOI Jerpa-
Jauii nporeiHiB (Tadm. 3). Y MpakTH4HO 3710POBHX BariTHUX
MeJliaHa BMICTy BTOPMHHOTO NPOYKTY JIIHONEPOKCHAALiT
MaJIOHOBOTO JiaJIbJIETi/ly B CHPOBATL KPOBi AOpiBHIOE 3,52
(95% CI 2,64-4,57) MKMOIB/J1, @ IHTEPKBapTWIILHAH 1HTEP-
BaJ1 epeOyBae B Mexxax Bij 3,05 1o 4,07 MkMonb/i1. 3a iux
YMOB Cepe/IHill TOKa3HUK PiBHsI IIPOYKTY OKHUCHOI ierpa/ia-
i1 OUIKIB KapOOHUIBLHUX TPYII POTETHIB B CHPOBATIIi KPOB1
ctanoBUTh 51,4 (95% CI 41,3-64,5) on.onT.m./mr mpore-
{Ha, a IHTepKBapTHIEHHH iHTEpBaJ HepedyBae B MeXax BiJ

41,3 no 64,5 ox.onT.u./Mr nporeina. XpoHiuHe Oararo-
BOJ|/IS Y BariTHUX BHUKJIMKA€E BIpOTiJHE 3pOCTaHHS BMICTY
MaJIOHOBOTO JiaJIbJIETi/ Iy Ta KapOOHIJIBHUX IPYTI ITPOTETHIB
y cuposariii Kposi BignosiaHo Ha 30,1 ta 24,6%, BinHOCHO
MTOKa3HMKIB y KIHOK 3 (i3iosoriyHuM repebirom Barit-
HocTi. Y 1iif TpyIli BariTHUX MeliaHa BMICTY MaJIOHOBOTO
mianmpaeriay nopieHioe 4,72 (95% CI 3,04-6,08) MKMOIB/I1,
IHTEepKBapTWILHUH 1HTEpBan nepedyBae B Mexxax Bix 3,83
110 5,33 MKMOJIB/JT; cepe/IHii ITOKa3HUK KapOOHLIEHHUX TPy
MIPOTEiHIB CTaHOBUTSH 65,8 (95% CI 50,9-81,5) on.onT.or./mMr
NpoTeiHa, IHTepKBapTHILHUH iHTEpBaI IIepedyBac B Mexax
Bix 58,6 o 73,2 Of1.OMNT.II./MT TIPOTETHA.

Tabnuus 3

BwmicT npoaykTiB nepokcupauii ninigiB Ta NpoTeiHiB y cMpoBaTLi KPOBi MPaKTUYHO 340POBMX BariTHMX Ta XKiHOK

3 XpoHi4HuM GaratoBoaaam (M+m)

XapakTepucTtuka rpyn

ManoHoBwuIA gianbaeria, MKMonb/n

Kap6oHinkbHi rpynu npoTeiHis,
0f.0NT.LL./Mr npoTeiHa

1 [MpaktnyHo 3goposi BariTHi, N=30 3,56+0,12 52,8+1,40
9 XpoHiyHe baratoBogaqa, n=90 4,63+0,10 65,8+1,01
P, <0,001 <0,001
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BuHuKHEHHS IUCTpecy IJI0Aa y BariTHUX 3 XPOHIYHUM
6araToBOSIM CYTIPSDKEHO 3 IOTEHITIIOBAHHSIM TITPOLIECIB I1e-
PpOKcuarii JimiziB Ta npoteinis (Tadm. 4). B rpymi BariTHIX
3 XpOHIYHMM 0araTtoBo/yIsIM 0€3 TUCTpecy TUIOfA CepeHii
TIOKa3HMK BMICTY MaJIOHOBOTO JTiaJIbJICTi Ty B CHPOBATII KPOBi
cranoBuTh 4,22 (95% CI 2,94-5,60) Mmxmonw/m, P -P._. 3Ha-
XOIUTHCSA B niana3oHi 3,33-5,19 MxMonb/, MeiaHa BMIiCTY
KapOOHIIBHUX TpyT npoteiniB — 60,3 (95% CI 47,9-73,3)
OI.ONT.IIL/MT TIpoTeina, P,.-P. -54,2-67,2 on.ont.u./mMr npo-
Teina. DopMyBaHHS MCTpeCy II0AA Y BariTHUX 3 XPOHIYHUM

6araToBO/ISIM BUKJIMKAE JOCTOBIpHE 301IbIICHHS BMICTY
MaJIOHOBOTO JTiaJIb/IeTi/ly Ta KapOOHITGHHUX TPYTI IPOTETHIB
B CHPOBATIIi KPOBI BimoBigHo Ha 17,3 Ta 15,3%, nopiBHSHO
3 BariTHUMU 0e3 UcTpecy Ioaa. Y TPy XKIHOK 3 XPOHIY-
HHMM 0araToBOIUISIM Ta AUCTPECOM IUIONA CEPEAHIN ITOKa3HUK
BMICTY MaJIOHOBOTO JliaJIb/IETi/ly B CHPOBATIIi KPOBI CTaHO-
BHTB 4,86 (95% CI 3,82-6,19) Mxmons/n, P, -P. . sHaxomuThcs
B miamna3oHi 4,34-5,55 MKMONB/)T, Me/iaHa BMICTY KapOOHLTb-
HUX TPy IpoTeiniB — 69,5 (95% CI 56,5-82,2) ox.ont.or./mMr
nporeina, P -P.-63,6-76,7 ox.ont.o./Mr npoteina.
Ta6bnuus 4

BwmicT npoaykTiB nepokcupauii niniagis Ta npoTeiHiB y cMpoBaTLi KpoBi BariTHUX 3 XpoHi4uHUM 6aratoBoaasam
3anexHo Big HaABHOCTI auctpecy nnoaa (M+m)

XapaKTepucTUKa rpyn ManoHoBui gianegerig, Kap6oHinbHi rpynu I'IpO:I'e'I'HiB,
MKMOIb/N 04.ONT.LU./Mr npoTeiHa
1 [ XpoHiuyHe GaratoBogasi 6e3 guctpecy nnoaga, n=40 4,22+0,16 60,6+1,31
5 XpoHiyHe GaratoBoaas 3 guctpecom nnoga, n=50 4,95+0,11 69,9+1,21
P, <0,001 <0,001

OtKe, y BariTHUX 3 XpOHIYHMM 0araTroBOJISIM ITPOXO-
JUTH PsJ IATO010XIMIYHHMX 3MiH, SKi 3HAYHO MOTITHUOIIIO-
I0ThCSI Ha TJII PO3BUTKY AUCTpecy mioaa. Cepen MOJIEeKy-
JIIPHUX MOPYIIEHb CJIiJ BIAMITUTH HACTYIIHI: CHOBLJIb-
HEHHSI MIPOLIECIB aHTi0reHe3y, 3MEHIIICHHS. aKTHBHOCTI
AHTUOKCHIAHTHOTO (PEpPMEHTY CYNEepOKCUANUCMYTA3H
Ta 3pOCTAHHS aKTUBHOCTI IIPOOKCHIAHTHOTO (hepMEHTY
KCAHTHMHOKCHJ1a3H, IHTEHCU(iKallis IPOLECiB BiJIbHO-
PaaMKaIbHOTO OKUCHEHHS JIIIAIB H OKUCHOI Jerpanartii
NPOTETHIB, SIKi € BOXKJIMBUMH YMHHUKaMH (opMyBaHHS €H-
JOTeNiaIbHOT AMCQYHKIIT, MOPYIIEHHS MATKOBO-IJIOJOBO-
IUIAIlEHTaPHOI'O KPOBOTOKY T4 BUHUKHEHHS JUCTPECY
IUIOZIA 32 XPOHIYHOTrO 0araroBOJIs Y BariTHHX.

OTpumaHi pe3yibTaTu CBig4aTh, [0 XpOHIuHe Oara-
TOBOAJISI CYHIPOBOKYETHCSI BUPA3HUMHU MOPYIIEHHIMHU
aHrioreHe3y Ta OKCHIATMBHOIO OallaHCy, sKi (POPMYIOThH
NaTOreHEeTHYHE MiIPYHTSI PO3BUTKY IUCTPECY IUIOAA.
Bcranosnene 3umwxkenns piBHsi VEGF na 20,2% y xiHOK
i3 6araToBOIASIM MTOPIBHSIHO 3 KOHTPOJIEM Y3TOKY€EThCS
3 TaHUMH CYYaCHHX JOCIIDKEHb, SIKi ITIAKPECIIIOIOThH POJIb
AHTIOreHHOTOo AucOaiaHCy B pO3BUTKY IUIalleHTapHOT ANC-
¢byHKLIT Ta TiNOKCUYHKUX CTaHiB miona. IlormubneHHs ne-
¢imuty VEGF y pasi mucrpecy mioaa mie va 18,6% mija-
TBEPIDKYE HOTO BUCOKY Yy TIIHBICTb SIK MapKepa NOpyLIeHb
MaTKOBO-IUIAIICHTapHOI nep(dy3ii, 10 TaKoXK BiJ3HAYEHO
y HE3aJISKHUX CIOCTEPEKEHH X 1HIINX aBTopiB [13-15].

OxpiM mopylIeHb aHrioreHe3y, BCTAHOBIIEHO BUpPa-
YKEHE IMOCUJICHHSI OKCUIATUBHOTO CTPECY, L0 HPOSIBISIIOCS
301IBIIEHHSIM aKTUBHOCTI KCAHTHHOKCHAA3H Ha 29,7% Ta
3HW)KEHHSIM aKTHBHOCTI CyTliepOKCHIICcMyTa3u Ha 18,4%.
[ToniOHi TeHeHIIIT ONUCaHl i Y JOCIIIKESHHSIX, 110 PO3-
[ JAI0Th POJIb 3alaibHUX Ta FIIMOKCHYHUX MPOIECIB
y PO3BUTKY yCKJIaaHeHb BaritHOCTI [11-13]. ITinBumenHs
piBHiB M/IA Ta KapOOHIIBHUX I'PYI MPOTETHIB 10JIaTKOBO
CBIZIYUTH PO IHTEHCHUBHY JiI0 BUIBHOPAJIUKAIBLHUX pe-
aKIii 1 CTPYKTypHE YIIKO/PKEHHS JIIIIIB Ta OUIKIB, 10 €
LEHTPaJIbHUMU MeXaHi3MaMu (OpPMYBaHHS €HJIOTeIialb-
HOT TUchyHKIIT.

Oco06nuBoOi yBaru 3aciiyroBye Toi (axt, 1o B rpyii
3 IUCTPECOM IUI0/Ia BCI HOKA3HUKH MPOOKCHUAAHTHOT'O JTHC-
OanaHcy Oy/ny BHpaKeHI 3HAYHO CHIIBHIIIE, [0 CBITYUTH
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npo iX MOTeHUiiHY MPOrHOCTHYHY LiHHICTh. CyKyIHICTbD
aHT10reHHOro Ne(iluTy Ta aKTUBHOTO OKCHIATUBHOTO
cTpecy GpopMmye equHMN MaTodioXiMidyHUN podiib, Xa-
PaKTepHUH AJIsl BUCOKOTO PU3UKY XPOHIYHOTO JHCTpEcy
mwioxa [16, 17].

3a pe3ynsraTaMy poOOTH MOKHA MIPUITYCTHUTH, 110 TOB-
TOTPHBAJIA [Iisl eK30I€HHHUX Ta IICUXOEMOIIHHUX CTPECOPIB,
NpUTaMaHHa Cy4aCHUM YMOBaM BOEHHOT'O Yacy, OTEHLIIIOE
BUSIBJICHI MTOPYIICHHS, MOCUIIIOIOUH X XPOHIYHUI BILIUB
Ha ¢erorutanentapHuii komruiekc [18-31]. Takum unHOM,
BuzHayeHHs: VEGF i MapkepiB okcHJaTHBHOIO cTpecy
NOBUHHI OyTH BKJIIOYEHI O PO3IIUPEHOTO KOMILIEKCY
PaHHBOT IIarHOCTHKHU MOPYIIEHb CTaHy IUIOAA Y BariTHUX
3 GaratoBomnsaM [34]. Ix BuacHe 3acTOCyBaHHS T03BOIUTE
ICTOTHO ITiABUIIUTH TOYHICTH IPOrHO3YBAHHS [IEPUHATAIIb-
HHX YCKJIQJIHEHb Ta C()OPMYBATH HaJICKHY 1HAMBIAYaIi30-
BaHy CTpATETiI0 BE/ICHHS BariTHOCTI y )KIHOK IPYITH BUCO-
KOTO PHU3HKY B YMOBaxX XpOHIYHOTO crpecy [3-5].

BucHoBku

1. VY BariTHUX i3 XpOHIYHIUM 0ATaTOBOIISIM BUSBICHO
JIOCTOBIpHE 3HIDKEHHS PIBHA (DaKTOpa POCTy SHAOTEIII0
cynuH (VEGF) y cuposarui kposi Ha 20,2% (p<0,05) mo-
PIBHSIHO 3 TPYTIOI KOHTPOJIO, IO CBIMYHUTH MPO popmy-
BaHHS aHTIOTeHHOro AucOanaHcy Ta paHHI O3HaKH €HJIO-
TemanpHOI AucYHKIIL. Y pa3i po3BUTKY TUCTPECY ILIona
nmoka3Huk VEGF e me amkunM — Ha 18,6% (p<0,05), Hix
y BariTHUX 0e3 03HaK NOpYIIEeHb cTaHy mroza. Lle minkpec-
JIO€ AiarHOCTHYHY ¥ mporHocTruHy IiHHICTE VEGF sx
YyTIIMBOrO MapKepa PU3UKY IUTaleHTapHOT HeIOCTaTHOCTI
y KITIHIYHHX YMOBaX XPOHIYHOTO CTPECOBOTO BILIHBY.

2. XpoHigHe 0aratoBomas CYIPOBOMIKYETHCS TIIHOO0-
KAMH 3MIHAaMH B CHCTEMi aHTHOKCHIAHTHOTO 3aXUCTY Ta
AKTHBAII€I0 OKCUAATHBHOTO cTpecy. 3adikcoBaHO AOCTO-
BipHE 3HW)KCHHS aKTHBHOCTI CYNEPOKCHANTUCMYTA3H Ha
18,4% (p<0,05), migBUIIEHHS aKTUBHOCTI KCAHTHHOKCH-
nmasu Ha 29,7% (p<0,05), 30inpIIeHAS iIHTEHCHBHOCTI TIE-
PpOKCHIHOTO OKMCHEHHS ininiB (piBerb MIA 1 va 30,1%,
p<0,05) Ta mormOneHHst OkuCcHOI Monugikarii 6inkiB (pi-
BEHb KapOoHUIbHUX TpyT T Ha 24,6%, p<0,05) mopiBHSIHO
3 KOHTpOJIEM. Y BHIIAJIKY AUCTPECY IJI0a 3MiHU MapKepiB
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OKCHJIATHBHOTO CTPECY MPOSIBIIIOTH 3HAYHO OLIBITY BUpa-
KEHICTb, IO CBIAYMUTSH MPO iX BUCOKY MPOTHOCTHYHY 3Ha-
YyIIICTh Y BUSBIICHHI TSHDKKHAX (OPM (heTanbHOI TiMoKCii.

3. BcraHoBieHO, O MO€JHAHHSI HU3HKOTO PiBHSA
VEGF i3 Bupa)keHHIM OKCUAATHBHUM CTpecoM (Gopmye
IHTeTpaJbHUI NaTOTeHETHYHUH MPODib, XapaKTepHUH
JUTSL BUCOKOTO PU3UKY PO3BUTKY TUCTPECY TLIOJA ITPH XPO-
HiYHOMY OararoBonii. Take moexHAHHS MOXKE BUKOPHC-
TOBYBAaTHUCS K 1HPOPMATUBHUI OioMapKepHHUI KOMILIEKC
JUISl PaHHBOTO BUSIBJICHHSI TIOPYIIEHb (PETOIUIAIIEHTAPHOTO
KPOBOTOKY, OCOOJIIBO B YMOBAaX TPUBAJIOL Aii €K30T€HHUX
Ta IICHXOEMOLIHHUX CTPECOPIB, 110 MMOTEHIIIOIOTH EH/I0-
TelianbHy TUCQYHKIII0 Ta OKCHJaTUBHUH JrcOaanc.

4. OtpumaHi pe3yabTaTd AEMOHCTPYIOTh IPAaKTHYHE
3HadyenHs BukopucranHs VEGF i mapkepiB okcuaarus-
HOTO CTpecy Julsl iHAWBiAyai3anii aKyIepchkoi TaKTHKH

NMiTepatypa:

BeJICHHs BaTiTHUX i3 XpOHIYHUM GaraToBoIAM. IX 3acTo-
CYBaHHS y CKJIaJi KOMIUIEKCHOI JiarHOCTHKH J03BOJISIE
T IBUIUTH TOYHICTHh MPOTHO3YBAHHS NMEPUHATAIBHAX
YCKJIAJHEHb, ONTUMI3yBaTH MOHITOPHHT CTaHy IUIOAa
Ta BU3HAYUTH NOTpeOy B PaHHIX NMPOQITaKTHIHHUX 3a-
XO/Iax, CIPSIMOBaHUX Ha MIHIMI3aIlil0 PU3UKY JUCTPECY
Ta TIMOKCIi.

5. PesynmbpraTd TOCIiIKEHHS MiAKPECTIOIOTH BaXKIIH-
BICTh BpaxyBaHHsI BIIUBY JOBTOTPHUBAINX CTPECOBUX
YMHHHKIB (€KOJIOTTYHMX, IHPEKIIHHNX, ICHXOEMOIIHIX)
y CTPYKTypi naroreHe3y HOpyIIeHb Nepediry BariTHOCTI.
VEGF Tta Mapkepy OKCHAATUBHOTO CTPECY MOXYTb PO3IVIs-
JlaTHcs SIK CTpATeTiuHi iHANKATOPH CTPECOPHUX HAaBaHTa-
JKEHb Ha (PETOIIIALCHTAPHUIA KOMIUIEKC | BHKOPHUCTOBYBa-
THCS SIK OCHOBa JUT OpMYBaHHS IPOrpam MpoQiaKTHKH
TIepUHATATILHAX PU3HKIB Y TPyNax BUCOKOI BPA3JIMBOCTI.
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PROFILE OF VASCULAR ENDOTHELIAL GROWTH FACTOR AND OXIDATIVE STRESS MARKERS
IN THE BLOOD OF PREGNANT WOMEN WITH CHRONIC POLYHYDRAMNOS: STRATEGIC ANALYSIS
OF PATHOGENETIC MECHANISMS UNDERLYING PERINATAL COMPLICATIONS IN THE CONTEXT
OF CHRONIC STRESS

N. Gaistruk, A. Melnyk, L. Dubas, A. Gaistruk, O. Bulavenko, V. Klyvak

National Pirogov Memorial Medical University
(Vinnytsya, Ukraine)

Summary.

The study examines the pathogenetic mechanisms of fetal distress in pregnant women with chronic polyhydramnios, in light of
current scientific evidence.

The purpose of the study to evaluate the informative value of vascular endothelial growth factor (VEGF) concentrations and
oxidative stress markers as potential diagnostic and prognostic indicators of fetal distress in pregnant women with chronic polyhydramnios,
and to determine their strategic relevance for the early identification and prevention of perinatal complications under conditions of
prolonged exposure to exogenous and psycho-emotional stressors.

Materials and methods. Thirty women with physiologic pregnancy and 90 pregnant women with chronic polyhydramnios were
enrolled. In blood serum obtained following standard collection and centrifugation procedures, VEGF concentrations were measured
by enzyme-linked immunosorbent assay (ELISA); superoxide dismutase and xanthine oxidase activities, as well as malondialdehyde
(MDA) and protein carbonyl group concentrations, were determined using standard spectrophotometric methods. Statistical analysis
was performed using the Student t test and the Mann—Whitney U test, along with Pearson and Spearman correlation analysis; differences
were considered statistically significant at p < 0.05.

The research was conducted in accordance with the fundamental principles of bioethics. Statistical analyses were carried out using
standard procedures implemented in Microsoft Excel and Statistica SPSS version 10.0 for Windows (IBM Corp., Armonk, NY, USA).
Data are presented as the arithmetic mean + standard error of the mean (M + m). The study was performed as part of the the strategic
research program of Vinnitsa National Pirogov Memorial Medical University, «Establishing modern aspects of preserving and restoring
the health of women of different age groups» (State Registration Number: 01212U109714; January 2020 — December 2024).
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Results. Chronic polyhydramnios was associated with a significant 20.2% reduction in VEGF concentration and an 18.4% decrease
in superoxide dismutase (SOD) activity, occurring concomitantly with a 29.7% increase in xanthine oxidase activity and accumulation
of lipid peroxidation products. The progression to fetal distress was linked to a further deterioration of this imbalance: VEGF levels
decreased by 26.4% compared with those in physiologic pregnancy, whereas MDA concentration increased by approximately 1.5-fold.

Conclusions. The molecular basis of fetal distress in the setting of polyhydramnios involves a combination of angiogenic insufficiency
and uncontrolled oxidative stress, which is potentiated by exogenous factors, including infection and psychoemotional stress.

Keywords: Angiogenesis; Endothelial Dysfunction; Fetal Distress; Oxidative Stress; Polyhydramnios, Chronic
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Summary.

N-terminal pro-brain natriuretic peptide (NT-proBNP) is a cardiac peptide primarily synthesized and secreted by left
ventricular myocytes. It is recognized as one of the principal biochemical markers of cardiovascular disorders. Elevation of its
concentration has been consistently observed in patients with heart failure. However, investigations into the association between
NT-proBNP levels and electrocardiographic or echocardiographic findings in pregnancy-related pathological conditions,
particularly preeclampsia, remain limited.

The aim of the research. To evaluate the association between NT-proBNP concentrations and electrocardiographic and
echocardiographic parameters of the heart in early-onset preeclampsia.

Material and methods. A total of 90 pregnant women were enrolled in the study. All participants underwent examination
between 32 and 36 weeks of gestation. The main group comprised 60 patients with pregnancies complicated by early-onset
moderate preeclampsia. The control group included 30 women with uncomplicated pregnancies.

NT-proBNP levels were measured using the MAGLUMI NT-proBNP assay (Shenzhen New Industries Biomedical Engineering
Co., Ltd., Shenzhen, China). Venous blood samples were collected once at 08:00 after an overnight fast. Electrocardiography
was performed using a Heaco ECG600G six/twelve-channel electrocardiograph. Echocardiography was conducted with a GE
Voluson E8 Expert ultrasound system (serial number 3143/1144/0178,; GE Healthcare, Austria).

The study was approved by the Bioethics Committee of Bukovinian State Medical University (Protocol No. 2 dated 9 February
2015). Numerical data were analysed using statistical methods. The investigation was performed as part of a research project at
the Department of Obstetrics and Gynecology, Bukovinian State Medical University (Chernivtsi, Ukraine).

Statistical analysis was carried out on a personal computer using Statistica sofiware (Microsoft Excel 2010, Microsoft Office
2010, and MedCalc version 16.1), with application of Student s t-test for independent samples.

This study was conducted as part of the research project entitled «Preservation and Restoration of Reproductive Health in
Women and Girls with Obstetric and Gynecological Pathologies» at the Department of Obstetrics and Gynecology, Bukovinian
State Medical University; state registration number 0121U110020 (2021-2025).

Results. Mean NT-proBNP levels were found to be substantially higher in women with preeclampsia than in the control group
(79.5 + 37.4 pg/mL versus 32.0 £ 12.0 pg/mL; p < 0.001). In patients of main group with early-onset preeclampsia, increased
thickness of the left ventricular posterior wall was observed both in diastole (1.10 = 0.05 cm versus to 0.82 = 0.05 cm in the
CG, p < 0.0001), and in systole (1.30 + 0.04 cm versus 1.10 = 0.05 cm, p < 0.0001). Comparable changes were noted for the
interventricular septum thickness: 1.30 = 0.05 cm in systole versus 1.10 £ 0.06 cm (p < 0.0001) and 1.09 £ 0.05 cm in diastole
versus 0.80 = 0.04 cm (p < 0.0001). Alterations in electrocardiographic parameters were identified in the MG compared with
women with uncomplicated pregnancies. The duration of the P wave was increased (129.4 = 9.0 ms versus 98.3 + 11.4 ms;
p <0.0001), as was the QRS complex (107.9 + 9.6 ms versus 88.8 = 10.2 ms; p < 0.0001). Prolongation of the T wave was also
observed (261.5 £ 9.2 ms versus 180.2 £ 10.6 ms; p < 0.0001). An increase in the QT/QTc interval was noted (461.7 £ 10.0 ms
versus 402.8 = 10.2 ms; p < 0.0001)

Correlations between the parameters examined were established as follows: in women with preeclampsia, a weak positive
correlation was observed between plasma NT-proBNP levels and interventricular septum thickness in diastole (r = 0.291;
p = 0.0093), together with a weak negative correlation with the QT/QTc interval (r =—0.21; p = 0.001). In the CG, NT-proBNP
levels exhibited a moderate positive correlation with left ventricular posterior wall thickness in diastole (r = 0.312; p = 0.0089)
and a weak negative correlation with the QT/QTc interval (r = —0.205; p = 0.02).

Conclusions. 1. Plasma levels of the cardiac peptide NT-proBNP are markedly elevated in women with pregnancies
complicated by preeclampsia. 2. Electrocardiographic and echocardiographic parameters obtained in women with early-onset
moderate preeclampsia are consistent with early manifestations of left ventricular hypertrophy. 3. Increased thickness of the
ventricular walls and interventricular septum represents a morphological marker of myocardial remodelling in response to
haemodynamic overload. 4. Electrocardiographic findings — prolongation of the PR, ORS, and QT intervals together with
increased duration of the P and T waves — indicate delayed impulse conduction in the myocardium as well as potential alterations
in repolarisation processes in the context of moderate preeclampsia.

Keywords: Echocardiography; NT-proBNP; Preeclampsia; Pregnancy.

Introduction in response to various cardiac pathologies, rendering it
Cardiac natriuretic peptides, particularly the N-terminal a valuable tool for diagnosis and prognosis [1].
fragment of brain natriuretic peptide (NT-proBNP), serve Fluctuations in the levels of this peptide have been
as key biomarkers that reflect the state of the cardiovascular extensively investigated in diverse cardiovascular diseases.
system. Changes in NT-proBNP concentration occur For example, in the presence of coronary heart disease, NT-
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proBNP concentration indicates the extent of myocardial
ischaemia and the risk of developing heart failure: higher
peptide levels are associated with a greater likelihood
of persistent cardiac dysfunction [2]. In patients with
arterial hypertension, elevated NT-proBNP levels signify
pressure overload and the development of left ventricular
hypertrophy, thereby increasing the risk of heart failure and
associated complications [1].

Consequently, monitoring of NT-proBNP levels is
essential for the timely detection of pathological changes
and adjustment of treatment in various cardiovascular
disorders. At the same time, certain physiological
conditions can alter this parameter in the absence of overt
pathology. Pregnancy represents one such condition.
Specific complications unique to pregnancy may induce
sustained changes in plasma NT-proBNP concentrations,
with preeclampsia being one such complication. However,
the association between NT-proBNP concentrations and
electrocardiographic or echocardiographic findings in
pregnancy-associated pathological conditions, particularly
preeclampsia, has not yet been investigated.

Preeclampsia (PE) is one of the most serious
complications of pregnancy [3-5]. It is characterised by
elevated blood pressure and proteinuria after 20 weeks of
gestation [6] and affects not only the course of pregnancy
[7, 8] but also the long-term cardiovascular health of the
woman [9].

Research indicates that the primary mechanism
underlying the effects of PE involves endothelial dysfunction.
This leads to reduced vascular relaxation, increased
vascular resistance, the development of hypertension, and
diminished synthesis of vasoactive substances (nitric oxide,
thromboxane, prostacyclin) essential for normal function of
the fetoplacental complex [11-16].

PE is accompanied by activation of proinflammatory
cytokines and free radicals, which promote myocardial
remodelling and the development of fibrosis [15-17].

In some women with a history of preeclampsia, residual
left ventricular hypertrophy persists, particularly in
those with pre-existing arterial hypertension, resulting in
impaired systolic and diastolic cardiac function [17]. Even
after normalisation of blood pressure, diastolic function
may remain compromised, suggesting persistent structural
changes in the myocardium [19].

From a clinical perspective, this increases the risk of
heart failure and other cardiovascular diseases in the future.
Women with a history of preeclampsia have a higher risk
of developing acute heart failure both during pregnancy
and in the early postpartum period, as well as an elevated
risk of hypertension, coronary heart disease, and chronic
heart failure later in life [20-24].

Thus, PE exerts a substantial influence on the
cardiovascular system in both the short and long term,
necessitating careful cardiological monitoring of women
following delivery [25].

Echocardiography, magnetic resonance imaging, and
biomarker analysis — including NT-proBNP, troponins,
and other markers — are employed to evaluate cardiac
status [26]. The integration of electrocardiography and
echocardiography allows for a comprehensive assessment
of the electrical and structural-functional activity of the

heart during pregnancy and the postpartum period. Regular
cardiological examinations facilitate the timely identification
of pathological changes, optimisation of management, and
reduction of risks to the mother and fetus [27, 28].

Biochemically, NT-proBNP is generated through the
cleavage of proBNP into active B-type natriuretic peptide
(BNP) and the inactive NT-proBNP fragment. It is released
by cardiomyocytes in response to increased ventricular
filling pressure and wall stress [29, 30]. Owing to its longer
half-life in circulation, NT-proBNP serves as a reliable
marker for laboratory monitoring.

However, the association between NT-proBNP
concentrations and electrocardiographic or echocardiographic
findings in pregnancy-associated pathological conditions,
particularly preeclampsia, has not yet been investigated.

The aim of the research: to investigate the
association between concentrations of N-terminal
pro-B-type natriuretic peptide (NT-proBNP) and
electrocardiographic and echocardiographic parameters
of the heart in early-onset preeclampsia.

Material and methods. A total of 90 women were
enrolled in the study. All pregnant women underwent
examination between 32 and 36 weeks of gestation. The
main group (MG) comprised 60 patients with pregnancies
complicated by early-onset moderate preeclampsia.
The control group (CG) consisted of 30 women with
uncomplicated pregnancies of comparable gestational age.
Patients were included in the study groups after providing
informed consent.

Patients were recruited at the delivery unit of the
Chernivtsi Regional Perinatal Center (municipal non-
profit enterprise, Chernivtsi, Ukraine). Laboratory analyses
were performed at the certified Educational and Research
Laboratory of Bukovinian State Medical University.

NT-proBNP levels were determined using the
MAGLUMI NT-proBNP assay (Shenzhen New Industries
Biomedical Engineering Co., Ltd., Shenzhen, China).
Venous blood samples were obtained once at 08:00 after an
overnight fast. For analysis, 500 uL of plasma was placed
in disposable tubes and loaded into the MAGLUMI 1000
automatic chemiluminescent immunoassay analyser.

Electrocardiography was performed using a Heaco
ECG600G six/twelve-channel electrocardiograph.
Echocardiography was conducted with a GE Voluson E8
Expert ultrasound system (serial number 3143/1144/0178,;
GE Healthcare, Austria).

The study was approved by the Bioethics Committee
of Bukovinian State Medical University (Protocol No.
2 dated 9 February 2015). The investigation complied
with ethical principles set forth in the Declaration of
Helsinki (1964-2013), the Council of Europe Convention
on Human Rights and Biomedicine (1997), the World
Medical Association Declaration of Helsinki, and Order
No. 690 of the Ministry of Health of Ukraine (dated 23
September 2009).

Statistical analysis was carried out on a personal
computer using Statistica software (Microsoft Excel 2010,
Microsoft Office 2010, and MedCalc version 16.1), with
application of Student’s t-test for independent samples.
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This study was conducted as part of the research
project entitled «Preservation and Restoration of
Reproductive Health in Women and Girls with Obstetric
and Gynecological Pathologies» at the Department of
Obstetrics and Gynecology, Bukovinian State Medical
University; state registration number 0121U110020
(2021-2025).

Results and discussion

Mean plasma NT-proBNP levels were found to be
significantly higher in women with pregnancies complicated
by PE than in those with uncomplicated pregnancies
(79.5 £ 37.4 pg/mL versus 32.0 £ 12.0 pg/mL; p < 0.001).
Thus, NT-proBNP concentrations in pregnant women with

PE were approximately twice those observed in women with
uncomplicated pregnancies.

Differences in echocardiographic parameters of the
left ventricle and electrocardiographic characteristics
between the main and control groups were established in
the present study.

Table 1 presents a comparison of electrocardiographic
parameters in women with early-onset moderate PE and
in women with uncomplicated pregnancies.

As shown in Table 1, significant prolongation of all
measured electrocardiographic intervals was observed in
women with early-onset moderate PE.

Table 2 presents the results of echocardiographic
examination in pregnant women with moderate PE.

Table 1
Electrocardiographic parameters in women with early moderate PE
Parameter The experimental group (n=60) The control group (n=30) p

ECG — PR interval/ms 208,0 £ 9,1 161,3+ 8,4 <0,0001

ECG — P wave/ms 129,4 £ 9,0 98,3+ 11,4 <0,005

ECG — QRS complex/ms 107,91 9,6 88,8 + 10,2 <0,005

ECG - T wave/ms 261,5+9,2 180,2 £+ 10,6 <0,005

ECG - QT/QTc/ms 461,7 £ 10,0 402,8 £ 10,2 <0,0001

Note: the data are presented as a mean + standard deviation.

Table 2

Echocardiography parameters in women with early moderate PE

Parameter The experimental group (n=60) The control group (n=30) P
LVPW diastole 1,10 £ 0,05 0,82 + 0,05 <0,0001
LVPW systole 1,30 + 0,04 1,10 £ 0,05 <0,005
IVS systole 1,30 £ 0,05 1,10 + 0,06 <0,005
IVS diastole 1,09 + 0,05 0,80 + 0,04 <0,0001

Note: the data are presented as a mean +* standard deviation.

Table 2 presents the

results of echocardiographic

examination in pregnant women with moderate PE. . As
evident from Table 2, patients with early-onset moderate
preeclampsia exhibited a significant increase in the
thickness of the left ventricular posterior wall (LVPW) and
interventricular septum in both systole (IVS systole) and
diastole (IVS diastole) compared with the control group.
These findings may indicate remodelling of the left ventricular
walls, characteristic of early (mild) myocardial hypertrophy.

Analysis of associations between the parameters
investigated revealed the following: in women with PE,

plasma NT-proBNP concentrations demonstrated a weak
positive correlation with interventricular septum thickness
in diastole (r = 0.291; p = 0.0093; Figure 1).

Additionally, a weak negative correlation was identified
between NT-proBNP concentrations and the QT/QTc
interval in the main group (r=-0.21; p=0.001; Figure 2).

In the control group, NT-proBNP levels showed
a moderate positive correlation with left ventricular
posterior wall thickness in diastole (r=0.312; p = 0.0089;
Figure 3) and a weak negative correlation with the QT/QTc
interval (r =-0.205; p = 0.02; Figure 4).

Experimental group: NT-proBNP vs IVS diastole.
Spearmanr = 0.291

1.15f

1.10

IVS diastole

1.05F

1.00

0.95

20 40 60

80 100
NT-proBNP

120 140

Fig. 1. Data distribution and correlation graph between NT-proBNP and the thickness of
interventricular septum in a group of women with PE.
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Experimental group: NT-proBNP vs ECG — QT/QTc/ms
Spearman r = -0.206
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ECG - QT/QTe/ms
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Fig. 2. Data distribution and correlation graph between NT-proBNP and QT/QTc interval in a group of
women with PE.

Control group: NT-proBNP vs LVPW diastole
Spearmanr =0.312

T
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Fig. 3. Data distribution and correlation graph between NT-proBNP and left ventricular posterior wall
thickness in diastole in a with uncomplicated pregnancy.

Control group: NT-proBNP vs ECG — QT/QTc/ms
Spearman r = -0.205
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Fig. 4. Data distribution and correlation graph between NT-proBNP and QT/QTc interval in a group of
women with uncomplicated pregnancy.

As previously noted, the N-terminal fragment of brain
natriuretic peptide (NT-proBNP) serves as a biomarker that
reflects the state of the cardiovascular system and myocardial
function [28]. During pregnancy, its concentration may vary
in response to both physiological and pathological processes.

It should be emphasised that the data obtained regarding
changes in myocardial functional status in pregnant
women with early-onset moderate PE are consistent
with typical manifestations of incipient left ventricular
hypertrophy. Increased thickness of the ventricular walls
and interventricular septum represents a morphological
marker of myocardial remodelling resulting from chronic

haemodynamic overload [29]. Electrocardiographic
findings — prolongation of the PR, QRS, and QT intervals
together with increased duration of the P and T waves —
indicate delayed impulse conduction in the myocardium
as well as potential alterations in repolarisation processes,
which aligns with existing literature on the pathogenesis
of PE in pregnant women [30].

The results of the present study confirm the diagnostic
value of a comprehensive evaluation of echocardiographic
and electrocardiographic parameters for the early detection
and monitoring of left ventricular hypertrophy, even in its
incipient stages, as a consequence of PE during pregnancy.
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This assessment plays a crucial role in the long-term health
of women following delivery, particularly with respect to
the risk of developing chronic hypertension. Monitoring
of this key parameter, NT-proBNP, will enable clinicians
to identify women at risk of chronic hypertension and to
initiate appropriate management in a timely manner.

Conclusions

Plasma levels of the cardiac peptide NT-proBNP are
markedly elevated in women with pregnancies complicated
by PE.

Electrocardiographic and echocardiographic parameters
obtained in women with early-onset moderate preeclampsia
are consistent with typical manifestations of incipient left

of myocardial remodelling in response to haemodynamic
overload.

Electrocardiographic signs — prolongation of the PR,
QRS, and QT intervals together with increased duration
of the P and T waves — reflect delayed impulse conduction
in the myocardium as well as possible alterations in
repolarisation processes in the context of moderate PE.

The prospects for further research. Development
of predictive models to identify pregnant women with
preeclampsia who are at increased risk of cardiovascular
complications.
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PIBHI CEPHEBOT'O IIENITUAY NT- PROBNP TA IOKA3HUKMU EJEKTPOKAPAIOT PA®IYHOI'O
TA YJABTPA3ZBYKOBOT'O JTOCJII)KEHHS CEPIIA ITPA PAHHINA MPEEKJIAMIICIi BATITHHX

H. Pycoii', A. Bepoeuy', JI. IOp’cea', III. Kanm®

BykoBuHCHKMIi lep:kaBHUii MenuuHmii yHiBepcuTeT' (M. YepHiBui, Ykpaina)
Cleveland Clinic? (Ohio, USA)

Pe3rome.

N-kiHneBuit npomoskoBuii Harpidypetnanuii nentug NT-proBNP — ceprieBuit nenTtun, sIKuid NepeBaKHO CHHTE3YETHCS Ta CEKpe-
TY€ETBCS MIOKapAOM JIBOTO IIUTYHOUKA. BiH BBaXKaeThCs OJHUM 13 KITIOYOBHX O10XIMIYHHX MapKepiB CEPIIEBHX 3aXBOPIOBaHb. Bimomo,
110 0TO0 PiBEHB Y KPOBi JOCTOBIPHO MiIBUILYETHCS Y TMAIIIEHTIB 13 CEPIIEBOIO HEAOCTATHICTIO. BTiM, 10Ci HE MPOBOAMIICS O CITIPKEHHS
B3a€MO3B’s13KiB Mix KoHIeHTpamieto NT-proBNP ta nmokaznukamu EKT, Ta yinpTpa3BykOBOro AOCHIIKEHHS CEPIlS MPH MaTONOTIHUX
CTaHax, OB’ S3aHUX 13 BariTHICTIO, 30KpeMa IPH MPeeKIaMIICi.

MeTa aocaigxeHHs1. BUBYMTH 3B’ 30K MK KOHLICHTPALIIMHU B CHpOBaTIi KpoBi ceprieBoro nentuay NT-proBNP ta mokasHukamu
EKT i1 yneTpa3ByKOBOTO HOCIHTIIKEHHS CEPIlS IPU paHHIN MPeeKIaMIICii BariTHUX.

Marepian i MeToan. 3aranbHa KUTBKICTh KIHOK, BKIIFOUYSHHX JI0 AOCITiKeHHS, ckiaana 90 oci6. Bcei BaritHi Oynu obcTexeHi B Tep-
MiHi BaritTHOCTI 32-36 TikHIB. Jlo 0CHOBHOI rpynu yBiiinum 60 BariTHUX i3 paHHBOIO MTOMIpHOIO Tpeeknamiiciero. KoHTponbHy rpymy
ckianu 30 KiHOK 13 ¢izionoriuanm nepebirom BaritHOCTI. PiBeHs NT-proBNP Bu3Hauanu 3a gonomororo tect-cucreMa MAGLUMI
BNP (Bupo6uuk: Sheénzhén New Industries Biomedical Engineering, lllensakens, Kurait); 3a0ip BeHO3HOT KpOBi y BariTHUX IPOBOAWIN
onropasoBo Harie o 8:00 panky. EKI cepust mpoBogmiocs Ha anmapari Heaco ECG600G, 6/12-kananbHuii Kapaiorpad MEIUIHUH anapar
EKT. Y3/ cepris mpoBOAMIOCH i3 BUKOPHCTAHHIM CHCTEMH yibTpa3BykoBoro amapary GE Voluson E8 Expert 3aB. 3143/1144/0178
Bupo6uuk: General Electric, ABctpis. CxBanenns Kowmicii 3 nurans 6ioeTrnkn BykKOBHHCHKOTO 1€p»KaBHOTO MEAMYHOTO YHIBEPCUTETY
(ITporoxon Ne 2 Big 09.02.2015 p.). Craructiyna o0poOKa pe3yasTaTiB 301HCHIOBANIACS Ha IEPCOHATEHOMY KOMIT TOTEPi 13 BUKOPUCTAHHAM
MakeTy porpamMHoOro 3abe3nedeHHs «Statisticay (StatSoft Inc., Version 13, CLLIA), Microsoft Excel (2010), Microsoft Office (2010) ta
MedCalc Software (Version 16.1). [TopiBHAHHS KUTbKiCHUX TTOKa3HHUKIB 3/11HCHIOBAIOCS 13 BUKOPUCTAHHM t-KpHuTepito CThIONEHTA TS
He3aJIeXHUX BHOIPOK. Jl0Cii ke HHS MPOBOAMIN Y MEKaxX KOMIUIEKCHOI HAyKOBO-IOCIIIHOT poOOTH KadepH aKymepcTBa i FiHEKOMOorii
BAMY Ha Temy: «30epekeHHs Ta BiTHOBIEHHS PENPOAYKTHBHOTO 30POB’ sl )KIHOK Ta AiBYAT MPH aKyIIepChKii 1 'IHEKOIOTiYHIHi maro-
noriiy; nepxaBHUH peectpaniiamii Homep: 0121U110020; Tepmin Bukonanus 01.2021-12.2025 pp.

PesyabTarn. Y BaritHuX i3 paHHboio [1E niarHocToBaHo BiporigHo Bummii cepeaHiit piBerb NT-proBNP, mopiBHSHO 3 KOHTpoJieM
(79,5437,4 nr/mi 1 32,0412,0 nir/mu, p<0,001). Y mamieHTOK OCHOBHOI IPYITH CIIOCTEPIrajaocs BiporigHe 301IbIIeHHs TOBIIMHHN 33 JHbOT
crinky, y nopiBHsaHHI 3 KI sk y ¢asi miactomu (1,10 + 0,05 cm mpotu 0,82 + 0,05 cm, p <0,0001), Tak i mix gac cucromnu (1,30 + 0,04 cm
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mpotu 1,10 £ 0,05 cm, p < 0,0001). [TomiGHI 3MiHK BiAMIYATIHCS 1 IS MDXKIIUTYHOYKOBOI IEPETHHKHU: Y CHCTONY 11 TOBIMHA JOCSTaNa
1,30 £ 0,05 cm mpotu 1,10 £ 0,06 cm (p < 0,0001), a B miactorry — 1,09 + 0,05 cm mpotn 0,80 + 0,04 cM (p < 0,0001). ¥ nocmigniii rpymi
TaKOX BHSIBIICHO 3MIiHHM €JIEKTpOKapiorpadiyHUX MOKA3HUKIB, IIOPIBHAHO 31 310poBHMH BaritTHMH. CepenHilt inTepBan PR y sxiHox
3 mpeekIamIciero OyB mogorxenuit 10 208,0 + 9,1 mc mopiBHsaHO 3 161,3 + 8,4 Mc y koHTpOBHi rpymi (p < 0,0001). Tpusamicts 3y0-
s P 36impmmnacs go 129,4 + 9,0 mc mpotu 98,3 £ 11,4 mc (p < 0,0001), a kommueke QRS — 10 107,9 + 9,6 mc nportu 88,8 = 10,2 Mc
(p <0,0001). 3ydens T momorxkyBaBcs o 261,5 £ 9,2 mc mopiastao 3 180,2 + 10,6 Mc (p < 0,0001). Takox BimMiueHO 301LTBIICHHS
inrepBay QT/QTc mo 461,7 + 10,0 mc mpotn 402,8 + 10,2 mc (p < 0,0001). Hamu BcTaHOBIICHO HACTYIHI KOPEJISIIHHI 3B’ I3KH MiXk
MTOKa3HUKaMH, 1[0 BUBYAIIUCS: Y JKIHOK 3 Tpeekiamncieio 3HadeHHs: NT-proBNP B mra3zmi kpoBi crrabko KOpenroBaio 3 TOBIIMHOIO
MDKIINTYHOYKOBOI ITepeTHHKH B Aiactory (r= 0,291, p = 0,0093), a Takox JeMOHCTpyBaIo cIa0Ky HETaTHBHY KOPEIALIIO 3 IHTepBaJIOM
QT/QTe (r =-0,21, p=0,001). V xorTpONEHIi rpymi piBeHb NT-proBNP Takox neMoHCTpyBaB IOMipHY KOPEJISIIO 3 TOBIIHHOIO 3a-
JHBOI CTIHKH JIIBOTO IITyHOUKa B Aiactoiy (r = 0,312, p = 0,0089) ta cabky nerarusHy — 3 inTepsasiom QT/QTc (r=— 0,205, p=0,02).

BucnoBku. 1. Pisens cepuesoro nentuay NT-proBNP BiporigHo 3pocTae B KpoBi JKiHOK, UHs BaTiTHICTh YCKJIQJHUIACS IIpee-
kiamiciero. 2. OTpuMaHi B IpyIHi KIHOK 3 paHHBOIO ITOMIpHOIO npeeknamicieto nokasauku EKT ta V3] cepiis BiAIIOBIJaloTh TUIIOBHM
IIPOSIBaM ITOYATKOBOI rinepTpodii iBoro nuryHouka. 3.301IbIIeHHS TOBIIUHYU CTIHOK i MDKIIITYHOYKOBOI IEPETUHKH € MOP(HOIOTITHIM
MapKepoM PeMOJIETIOBAaHHS MiOKap/Ty MiJ BIUDIMBOM I'eMOIMHAMIYHOTO IepeBaHTakeHHs. 4. Enexrpokapaiorpagidai 03HaKH — MOOB-
xeHHs iHTepBaniB PR, QRS, QT ta 36insmenns Tpusanocti 3yoms P i T — BimoOpaxkaloTh SK yIOBUIBHEHHS MIPOBEICHHS IMITYIIBCY

B MiOKap/i, TaK i MOXKJIMBI 3MiHH PETOJSIPH3AIIIHHIX MPOIECiB Ha TIIi IOMIPHOI IIPeeKIaMIICii.
KurouoBi ciioBa: NT-proBNP; npeexnamrcisi; Baritai xinku; EKT, exokapaiorpadis.
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GENETIC AND EPIGENETIC
DETERMINANTS OF DYSMETABOLIC
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Summary.

Dysmetabolic nephropathy (DN) is one of the most common nephrological disorders in childhood, characterized by metabolic
disturbances leading to intrarenal crystal formation and affecting 21-31% of the pediatric population in Ukraine. This article
presents the results of a comprehensive investigation into the genetic and epigenetic determinants of DN in children, including
the clinical course, biochemical abnormalities, and molecular mechanisms of pathogenesis associated with different genotypes.
The relevance of the study is underscored by the polygenic nature of DN, with up to 90% of cases exhibiting polygenic inheritance
determined by complex interactions between hereditary and environmental factors.

Objective. To characterize the genetic and epigenetic determinants of dysmetabolic nephropathy in children through analysis
of polymorphisms in the VDR, GSTM1, and GSTT1 genes and assessment of early developmental factors.

Materials and methods. A4 total of 108 children aged 6-17 years with DN and 44 healthy children from the Ivano-Frankivsk
region were enrolled. Genotyping for VDR polymorphisms (Taql, Apal) and GSTM1/GSTTI deletions was performed using
polymerase chain reaction (PCR). A comprehensive clinical and laboratory evaluation was conducted to assess metabolic
disorders, oxidative stress markers, and early developmental factors. The study was conducted in accordance with the principles
of the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Ivano-Frankivsk National Medical
University (Protocol No. 145/24 dated 20 March 2024). Statistical analyses were performed using the SPSS software package
(IBM Corp., Armonk, NY, USA). Intergroup comparisons were carried out using the Student s t-test, Mann—Whitney U test,
and chi-squared () test as appropriate. Odds ratios (OR) with 95% confidence intervals (CI) were calculated. The study was
supported by the research program of the State Institution «Institute of Hereditary Pathology of the National Academy of Medical
Sciences of Ukraine»: «Search for markers of early diagnosis and differential diagnosis of congenital malformations associated
with undifferentiated connective tissue dysplasiay (State Registration No. 0114U001549), and by the research programs of Ivano-
Frankivsk National Medical University: «Features of psychosomatic adaptation in children with chronic somatic pathology» (State
Registration No. 0112U004423; implementation period 2012-2021) and «Health status and adaptation features of children of
Prykarpattia with somatic diseases, their preventiony (State Registration No. 0121U111129; implementation period 2021-2026).

Results. In children with dysmetabolic nephropathy (DN), significant associations with VDR gene polymorphisms were observed.:
the heterozygous Aa genotype (Apal) was associated with a 5.69-fold increase in DN risk (p < 0.001), and the Tt genotype (Taql) with
a 2.66-fold increase. The double deletion of GSTM1/GSTTI conferred a 4.73-fold increase in DN risk. Among epigenetic factors, the
most significant associations were observed for threatened abortion (15.83% versus 8.93%), gestosis during the first half of pregnancy
(53.83% versus 28.57%), early artificial feeding (67.31% versus 14.28%), and frequent acute respiratory infections in childhood (71.15%
versus 12.50%). Elevated markers of oxidative stress and disturbances in connective tissue metabolism were also documented in patients.

Conclusion. Dysmetabolic nephropathy in children exhibits a polygenic inheritance pattern with a substantial contribution
from epigenetic factors. The identified genetic markers may be utilized for early identification of at-risk individuals, while
modification of epigenetic risk factors may serve as a basis for preventive strategies.

Keywords: Child; Dysmetabolic Nephropathy, Epigenetic Factors; Genetic Polymorphisms; GSTM1,; GSTT1; VDR

Familial studies corroborate the role of heredity: the likelihood
of DN development in a child with a positive family history
of metabolic disorders is increased by 3.5- to 5-fold.
Among genetic determinants, polymorphisms in genes
regulating oxalate and calcium metabolism, as well as

Introduction

Dysmetabolic nephropathy (DN) in children is one of the
most common nephrological disorders encountered in pediatric
practice and is characterized by metabolic disturbances
leading to intrarenal crystal formation [1]. Epidemiological

data indicate that DN affects approximately 8-15% of the
pediatric populations in Europe and North America, whereas
in Ukraine, the prevalence among children ranges from 21%
to 31%, depending on the region [2]. Up to 94% of DN cases
in pediatric practice are classified as oxalate nephropathies and
are accompanied by calcium oxalate crystalluria.

DN is typically polygenic in nature; up to 90% of cases are
inherited polygenically, with disease manifestation determined
by the interaction of hereditary and environmental factors [3].

antioxidant defense mechanisms, have attracted particular
interest. Polymorphisms in the vitamin D receptor
(VDR) gene have been associated with susceptibility
to nephrolithiasis, and deletions in the glutathione
S-transferase genes (GSTM1 and GSTTT) have been linked
to an increased risk of chronic kidney disease [4,5].
Epigenetic factors encompass early developmental and
nutritional exposures that may induce heritable alterations
in gene expression without modification of the DNA
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sequence. Adverse pregnancy outcomes have been shown
to elevate the risk of metabolic disorders in offspring
through epigenetic programming [6].

The objective of the study was to characterize the
genetic and epigenetic determinants of dysmetabolic
nephropathy in children through analysis of polymorphisms
in the VDR, GSTM1, and GSTT! genes and evaluation of
early developmental factors.

Materials and Methods. The study was based on
clinical and genetic data collected from children with DN
at the Institute of Hereditary Pathology of the National
Academy of Medical Sciences of Ukraine between 2012
and 2021. A total of 108 children aged 6-17 years from the
Ivano-Frankivsk region with a confirmed diagnosis of DN
were included. The control group comprised 44 apparently
healthy children without evidence of DN.

The diagnosis was established on the basis of medical
history, clinical evaluation, ultrasonographic detection of
renal deposits, and the presence of persistent crystalluria.
Patients were stratified into two groups: Group I (n = 52)
consisted of children with DN complicated by recurrent
urinary tract infections; Group II (n = 56) included children
with uncomplicated DN.

Genetic analysis involved polymerase chain reaction
(PCR) genotyping of VDR polymorphisms (Taql, rs731236;
Apal, 1s7975232) using the PCR-restriction fragment length
polymorphism (PCR-RFLP) method, and assessment of
GSTM1/GSTT]I deletional polymorphisms by multiplex PCR.

Laboratory investigations included measurement of
urinary excretion of oxalate, phosphate, calcium, uric acid,
and citrate in 24-hour urine samples; evaluation of the
anti-crystallization capacity of urine; and quantification of

oxidative stress markers (malondialdehyde [MDA], diene
conjugates) and connective tissue metabolism markers
(hydroxyproline).

Statistical analyses were performed using the SPSS
software package (IBM Corp., Armonk, NY, USA).
Intergroup comparisons were conducted using the Student’s
t-test, Mann—Whitney U test, and chi-squared (y?) test,
as appropriate. Odds ratios (OR) with 95% confidence
intervals (CI) were calculated.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of Ivano-
Frankivsk National Medical University (Protocol No.
145/24 dated 20 March 2024).

The study was performed as part of the research
program of the State Institution «Institute of Hereditary
Pathology of the National Academy of Medical Sciences
of Ukraine»: «Search for markers of early diagnosis and
differential diagnosis of congenital malformations associated
with undifferentiated connective tissue dysplasia» (State
Registration No. 0114U001549), and of the research programs
of Ivano-Frankivsk National Medical University: «Features
of psychosomatic adaptation in children with chronic
somatic pathology» (State Registration No. 0112U004423;
implementation period 2012-2021) and «Health status
and adaptation features of children of Prykarpattia with
somatic diseases, their prevention» (State Registration No.
0121U111129; implementation period 2021-2026).

Results and Discussion

Among the 108 children with dysmetabolic nephropathy
(DN) included in the study (mean age 11 + 2.3 years), 55
were boys and 53 were girls. The distribution of patients
across clinical groups is presented in Table 1.

Table 1
Characteristics of examined children with dysmetabolic nephropathy
Indicators Group | (coTpllcated DN) | Group (uncgmpllcated DN) Control group n=44
n=52 n=56

Age, years 11.2+2.1 10.8+2.5 11.0+22
Boys/girls 28/24 27/29 23/21
Symptoms of chronic intoxication, % 80.8 321 5.2
Body weight deficit, % 15.4 5.4 2.3
Positive family history, % 78.85 67.86 18.2

Symptoms of chronic intoxication and body weight
deficit were significantly more frequent in children in
Group I than in Group II. Positive family history of
metabolic diseases was observed in the majority of children
with dysmetabolic nephropathy.

Analysis of antenatal and postnatal risk factors revealed
a significant association between epigenetic determinants
and the development of dysmetabolic nephropathy (Table2).

The most significant epigenetic risk factors were early
artificial feeding and frequent acute respiratory infections
during childhood, which were associated with a 12.1-fold and
17.4-fold increase in the risk of dysmetabolic nephropathy,
respectively.

Biochemical examination revealed significant metabolic
disturbances in children with dysmetabolic nephropathy
(DN) (Table 3).
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Children with DN exhibited elevated urinary oxalate
excretion, disturbances in calcium metabolism, and
significantly increased markers of undifferentiated
connective tissue dysplasia (UCTD) and oxidative stress.
These abnormalities were most pronounced in Group I
(complicated DN).

Genetic analysis revealed significant associations
between VDR polymorphisms and DN (Table 4).

The heterozygous 4a genotype (Apal) was associated
with a 5.69-fold increase in the risk of dysmetabolic
nephropathy, and the 7t genotype (Taql) was associated
with a 2.66-fold increase in risk.

Analysis of deletional polymorphisms in glutathione
S-transferase (GST) genes revealed a significant association
with dysmetabolic nephropathy (Table 5).
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Table 2
Frequency of antenatal and postnatal risk factors in children with DN
Risk factors Children with DN n=108 Control n=44 OR (95% ClI)
Antenatal factors
Threatened abortion, % 15.83 8.93 2.14 (1.12-4.08)
Gestosis of;‘irst half of 53.83 28.57 2.97 (1.73-5.09)
pregnancy, %
Anemia of pregnancy, % 38.46 21.43 2.29 (1.25-4.19)
Harmful habits of parents, % 73.07 50.00 2.73 (1.58-4.71)
Postnatal factors
Low birth weight, % 21.15 8.93 2.75 (1.18-6.40)
Early artificial feeding, % 67.31 14.28 12.1 (5.89-24.8)
Frequent ARI in childhood, % 71.15 12.50 17.4 (8.45-35.8)
Neonatal jaundice, % 40.38 17.85 3.12 (1.55-6.27)
Atopic diathesis, % 34.62 7.14 7.04 (2.89-17.1)
Table 3
Biochemical parameters in children with dysmetabolic nephropathy
Indicators Group | n=52 Group Il n=56 Control n=44
Urine parameters
Oxalate excretion, pmol/day 49.1+£3.2 458 +2.9 352+2A1
Calcium excretion, mmol/day 2.45+0.31 1.98 +0.24 1.93+0.35
Anti-crystallization capacity, cu 0.71+ 0.08 0.62 + 0.05 0.53 + 0.06
Blood parameters
Serum calcium, mmol/L 1.47 £0.21 1.54 £0.19 1.63 +0.32
Parathyroid hormone, pg/mL 16.2+ 4.1 13.1+2.8 11.2+1.14
UCTD markers
Free hydroxyproline, pmol/L 61.8+3.2 53.4+28 276511
Bound hydroxyproline, umol/L 421 +35 35.2+29 21.22+2.2
Oxidative stress markers
Plasma MDA, umol/L 212+0.11 1.67 £ 0.09 1.28+0.17
Diene conjugates, uymol/L 158+ 1.6 13.1+1.1 13.83 £ 0.97
Table 4
Distribution of VDR genotypes in children with dysmetabolic nephropathy
Genotypes Children with DN n=108 Control n=44 OR (95% CI)
Apal polymorphism
AA, % 78.18 38.64 5.69 (2.85-11.4)
Aa, % 14.55 59.09 —
aa, % 7.27 2.27 3.41(0.68-17.1)
Tagl polymorphism
TT, % 45.45 63.64 —
Tt, % 43.64 22.73 2.66 (1.27-5.59)
it, % 10.91 13.63 1.12 (0.41-3.05)
Table 5
Distribution of GSTM1/GSTT1 genotypes in children with dysmetabolic nephropathy
Genotypes Children with DN n=108 Control n=44 OR (95% ClI)
GSTM1 (+), % 52.78 70.45 —
GSTM1 (0/0), % 47.22 29.55 2.13 (1.05-4.32)
GSTT1 (+), % 61.11 79.55 —
GSTT1(0/0), % 38.89 20.45 2.53 (1.15-5.57)
Double deletion GSTM1/GSTT1, % 18.52 4.55 4.73 (1.42-15.7)

Double deletion of GSTM1/GSTT1 was associated

with a 4.73-fold increase in the risk of dysmetabolic
nephropathy. The highest levels of oxidative stress markers
were observed in carriers of these deletions.

The associations identified between genetic
polymorphisms and dysmetabolic nephropathy are
consistent with the current understanding of the role of the
vitamin D receptor (VDR) in calcium metabolism regulation
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and glutathione S-transferases (GST) in detoxification. The
observed phenomenon of «negative heterosis» for VDR
may be explained by effects on messenger RNA stability
and protein function

Epigenetic factors play a pivotal role in the pathogenesis
of dysmetabolic nephropathy, in accordance with the
«developmental origins of health and disease» (DOHaD)
hypothesis. Adverse intrauterine exposures may induce
a persistent epigenetic «imprint,» manifesting clinically
as undifferentiated connective tissue dysplasia (UCTD)
syndrome and metabolic disturbances.

Particular attention should be given to the role of the
vitamin D receptor in the pathogenesis of dysmetabolic
nephropathy. Vitamin D is involved not only in the
regulation of calcium—phosphorus homeostasis but also in
the modulation of immune responses and anti-inflammatory
processes in the kidneys. Studies have demonstrated that
polymorphisms in the VDR gene, particularly Taql and Apal,
are associated with increased susceptibility to chronic kidney
disease in children, influencing VDR protein expression and
target organ sensitivity to vitamin D [11].

Investigations into glutathione S-transferases have
highlighted their critical role in defense against oxidative
stress. Deletions of GSTM1 and GSTT1 result in complete
absence of enzymatic activity, substantially diminishing
the body’s antioxidant capacity [12-15]. The prospective
Chronic Kidney Disease in Children (CKiD) study reported
that GSTM1 deletion is associated with accelerated
progression of chronic kidney disease in pediatric patients,
with a hazard ratio of 1.94 [16].

The DOHaD concept holds particular relevance in the
context of dysmetabolic nephropathy [17,18]. Epigenetic
modifications triggered by adverse early-life exposures can
lead to long-term alterations in gene expression without
changes to the underlying DNA sequence [19]. Renal
maturation in humans extends well beyond birth, rendering
the developing kidney especially vulnerable to adverse
intrauterine and neonatal conditions [20].

Early artificial feeding warrants specific consideration
as a potent epigenetic risk factor. Human breast milk
contains epigenetic regulators, including microRNAs, that
contribute to the programming of gene expression [21]. The
absence of these bioactive components in formula feeding
may result in alternative epigenetic programming.

The observed biochemical abnormalities confirm the
systemic nature of the pathological process. Elevated
urinary oxalate excretion reflects disturbances in oxalate
metabolism. Calcium oxalate crystalluria and intratubular
crystal deposition represent pathognomonic features of
oxalate nephropathy, which accounts for up to 94% of
dysmetabolic nephropathy cases in children [22,23].

Marked oxidative stress — evidenced by elevated
concentrations of malondialdehyde and diene
conjugates — underscores the contribution of free radical—
mediated mechanisms to disease pathogenesis [24,25].
Studies in children with chronic renal failure have
demonstrated significantly increased malondialdehyde
levels in both plasma and erythrocytes, correlating with
the severity of renal dysfunction [18-20].

The interplay between genetic and epigenetic factors
constitutes a complex, multilayered regulatory system

130

governing susceptibility to dysmetabolic nephropathy.
Genetic polymorphisms establish the baseline functional
capacity of key metabolic and detoxification pathways,
whereas epigenetic modifications dynamically modulate
gene expression throughout life [21-23].

Conclusions

The comprehensive investigation of genetic and
epigenetic determinants of dysmetabolic nephropathy
in children has yielded fundamentally new insights into
the molecular mechanisms underlying the pathogenesis
of this disorder and has enabled the identification of key
risk factors for its development. The findings clearly
demonstrate that dysmetabolic nephropathy in children
exhibits a complex polygenic inheritance pattern, with
a substantial contribution from epigenetic factors that shape
individual susceptibility through intricate interactions
between hereditary and environmental influences.

The genetic component of dysmetabolic nephropathy
pathogenesis proved to be more complex than previously
recognized. Positive family history of metabolic disorders
was associated with a 3.5- to 5-fold increase in disease
risk, underscoring the significance of heredity within
the etiological framework of dysmetabolic nephropathy.
Of particular interest were the associations involving
polymorphisms of the vitamin D receptor (VDR) gene,
which revealed an unusual phenomenon of «negative
heterosis.» The heterozygous Aa genotype for the Apal
polymorphism was associated with a 5.0-fold increase in
the risk of developing dysmetabolic nephropathy, whereas
the 7t genotype for the Taql polymorphism conferred
a 2.66-fold increase in risk. This effect may be attributed to
the influence of heterozygosity on messenger RNA stability
and the functional activity of the VDR protein, a hypothesis
that warrants further in-depth molecular investigation to
elucidate the precise mechanisms involved.

Equally significant was the role of deletional
polymorphisms in the glutathione S-transferase genes
GSTM1 and GSTTI, which encode key enzymes of the
body’s detoxification and antioxidant defense systems.
The double deletion of these genes was associated with
a4.73-fold increase in the risk of dysmetabolic nephropathy
and correlated with the highest levels of oxidative stress
markers among the examined children. These findings
highlight the critical role of the antioxidant system in the
pathogenesis of renal metabolic disturbances and reinforce
oxidative stress as a central component of the pathogenetic
cascade in dysmetabolic nephropathy

Epigenetic factors exerted a profoundly strong influence
on the development of susceptibility to dysmetabolic
nephropathy, in alignment with the contemporary
«developmental origins of health and disease» (DOHaD)
concept. Among the identified epigenetic determinants,
early artificial feeding emerged as the most potent,
increasing disease risk by 12.1-fold, followed by frequent
acute respiratory infections during childhood (odds ratio
17.4). These exposures are likely to induce stable epigenetic
modifications that modulate the expression of genes
involved in renal metabolic regulation. Gestosis during
the first half of pregnancy also represented a significant
antenatal risk factor (odds ratio 2.97), reinforcing the
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pivotal role of the intrauterine environment in programming
future metabolic dysfunction. Additionally, atopic diathesis
in children was associated with a 7.04-fold increase in risk,
suggesting shared pathophysiological pathways between
allergic and metabolic disorders, potentially mediated
by impaired immune regulation and chronic low-grade
inflammation.

Biochemical studies revealed profound metabolic
disturbances in children with dysmetabolic nephropathy,
reflecting the systemic nature of the underlying
pathological process. Elevated urinary oxalate excretion,
abnormalities in calcium metabolism, and reduced anti-
crystallization capacity of urine collectively create
a favorable environment for intrarenal crystal formation
and progression of nephropathy. The development of
undifferentiated connective tissue dysplasia (UCTD)
syndrome — evidenced by increased concentrations of
both free and bound hydroxyproline — indicates systemic
alterations in collagen metabolism and may account for
the observed predisposition to recurrent urinary tract
infections in these patients. Marked oxidative stress,
documented by elevated levels of malondialdehyde and
diene conjugates, underscores the contribution of free
radical-mediated mechanisms to disease progression
and supports the inclusion of antioxidant therapy in
comprehensive management strategies.

Particular attention should be given to the observed
differences in the severity of metabolic disturbances

References:

between children with complicated and uncomplicated
forms of dysmetabolic nephropathy. Patients with
the complicated form exhibited the most pronounced
abnormalities across all evaluated parameters, which
may reflect either a more aggressive disease course in
the presence of a concurrent infectious trigger or a less
favorable genetic background.

Conflict of interest: none.
Funding source: self-financing.

Author contributions:

Kiyan N. R. — Concept and design of the study;
collection and processing of clinical material; statistical
data analysis; drafting the manuscript. Kech N.R — Concept
and design of the study; interpretation of results; critical
revision of the manuscript. Lukianenko N.S — Collection
and processing of clinical material; interpretation of
research findings; critical revision of the manuscript.
Petritsa N.A — Performance of molecular genetic analyses;
interpretation of genetic data; contribution to manuscript
writing. Iskiv M.Yu — Performance of molecular genetic
analyses; laboratory investigations; analysis of biochemical
parameters.

All authors approved the final version of the manuscript
and take full responsibility for all aspects of the work,
ensuring the accuracy and integrity of all its components.

1. Aib NR, Lukianenko NS, Chaikovska GS, Volosianko AB. Genetic and environmental components in the pathogenesis of
dysmetabolic nephropathy with oxalate-calcium crystalluria. Clinical and Preventive Medicine. 2024;6:38-43. DOI: https://doi.

0rg/10.31612/2616-4868.6.2024.05

2. Kosmeri C, Milionis H, Vlahos AP, Benekos T, Bairaktari E, Cholevas V, et al. The impact of dyslipidemia on early markers
of endothelial and renal dysfunction in children. J Clin Lipidol. 2021;15(2):292-300. DOI: https://doi.org/10.1016/j.jacl.2020.12.003.

PMID: 33478934.

3. Coppo R. Treatment of IgA nephropathy in children: a land without KDIGO guidance. Pediatr Nephrol. 2021;36(3):491-6. https://

doi.org/10.1007/s00467-020-04486-7. PMID: 32060820.

4. Vaz de Castro PAS, Bitencourt L, Pereira BWS, Lima AQR, Hermida HS, Moreira Neto CR, et al. Efficacy and safety of angiotensin-
converting enzyme inhibitors or angiotensin receptor blockers for IgA nephropathy in children. Pediatr Nephrol. 2022;37(3):499-508.
DOI: https://doi.org/10.1007/s00467-021-05316-0. PMID: 34686915.

5. Cambier A, Gleeson PJ, Flament H, Le Stang MB, Monteiro RC. New therapeutic perspectives for IgA nephropathy in children.
Pediatr Nephrol. 2021;36(3):497-506. DOLI: https://doi.org/10.1007/s00467-020-04475-w. PMID: 32040630.

6. Liu J, Han X, Jiang X, Gao X, Li G, Fang X, et al. Efficacy and safety of telitacicept as an add-on therapy for refractory
immunoglobulin A nephropathy or immunoglobulin A vasculitis nephropathy in children. Kidney Int Rep. 2025;10(3):940-3. DOI: https://
doi.org/10.1016/.ekir.2024.11.1363. PMID: 40225367; PMCID: PMC11993221.

7. Ramachandran R, Nayak S, Kumar V, Kumar A, Agrawal N, Bansal R, et al. Primary membranous nephropathy in children and
adolescents: a single-centre report from South Asia. Pediatr Nephrol. 2021;36(5):1217-26. DOI: https://doi.org/10.1007/s00467-020-

04798-8. PMID: 33108509.

8. Vivarelli M, Samuel S, Coppo R, Barratt J, Bonilla-Felix M, Haffner D, et al. IPNA clinical practice recommendations for
the diagnosis and management of children with IgA nephropathy and IgA vasculitis nephritis. Pediatr Nephrol. 2025;40(2):533-69.
DOI: https://doi.org/10.1007/s00467-024-06502-6. PMID: 39331079; PMCID: PMC11666671.

9. Willey CJ, Coppo R, Schaefer F, Mizerska-Wasiak M, Mathur M, Schultz MJ. The incidence and prevalence of IgA nephropathy
in Europe. Nephrol Dial Transplant. 2023;38(10):2340-9. DOI: https://doi.org/10.1093/ndt/gfad082. PMID: 37156519; PMCID:

PMC10539204.

10. Karguppikar M, Oza C, Shah N, Khadilkar V, Gondhalekar K, Khadilkar A. Prevalence of nephropathy in Indian children and
youth with type 1 diabetes mellitus. J Pediatr Endocrinol Metab. 2022;35(5):585-92. DOI: https://doi.org/10.1515/jpem-2021-0644.

PMID: 35304981.

11. Elshamaa MF, Eryan E, Hamed H, Khalifa I, Kamel S, Ibrahim MH, et al. Vitamin D receptor gene polymorphisms in chronic
kidney disease Egyptian children: effect on biochemical markers of bone mineral disorders. Pediatr Endocrinol Diabetes Metab.
2022;28(3):188-96. DOLI: https://doi.org/10.5114/pedm.2022.118316. PMID: 36226529; PMCID: PMC10214938.

12. Levy RV, Reidy KJ, Le TH, David V, Winkler C, Xu Y, et al. Association of GSTM1 Deletion With Progression of CKD in
Children: Findings From the Chronic Kidney Disease in Children (CKiD) Study. Am J Kidney Dis. 2022;80(1):79-86. DOI: https://doi.
org/10.1053/j.ajkd.2021.10.007. PMID: 34871703; PMCID: PMC9166174.

131



HEOHATONOTIA, XIPYPIISl TA NEPUHATAJNIbHA MEAULUUHA T. XV, Ne4(58), 2025
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VvoL. XV, Ne4(58), 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)

13. Levy R, Le TH. Role of GSTM1 in Hypertension, CKD, and Related Diseases across the Life Span. Kidney360.
2022;3(12):2153-63. DOL: https://doi.org10.34067/KID.0004552022. PMID: 36591365; PMCID: PMC9802555.

14. Datta SK, Kumar V, Pathak R, Tripathi AK, Ahmed RS, Kalra OP, et al. Association of glutathione S-transferase M1 and T1
gene polymorphism with oxidative stress in diabetic and nondiabetic chronic kidney disease. Renal Failure. 2010;32(10):1189-95.
DOI: https://doi.org/10.3109/0886022X.2010.517348. PMID: 20954980.

15. Agrawal S, Tripathi G, Khan F, Sharma R, Baburaj VP. Relationship between GSTs gene polymorphism and susceptibility to end
stage renal disease among North Indians. Ren Fail. 2007;29(8):947-53. DOI: https://doi.org/10.1080/08860220701641314. PMID: 18067039.

16. Orlewski J, Orlewska E. Effects of genetic polymorphisms of glutathione S-transferase genes (GSTM1, GSTT1, GSTP1) on
the risk of diabetic nephropathy: a meta-analysis. Pol Arch Med Wewn. 2015;125(9):649-58. DOI: https://doi.org/10.20452/pamw.3045.
PMID: 26252359.

17. Jechel E, Nedelcu AH, Dragan F, Lupu V'V, Starcea IM, Mocanu A, et al. Nutritional management of pediatric nephrotic syndrome
regarding oxidative stress and antioxidant balance. Front Immunol. 2025;16:1542735. DOL: https://doi.org/10.3389/fimmu.2025.1542735.
PMID: 40375997; PMCID: PMC12080271.

18. Gwozdzinski K, Pieniazek A, Gwozdzinski L. Reactive oxygen species and their involvement in red blood cell damage in
chronic kidney disease. Oxid Med Cell Longev. 2021;2021:6639199. DOI: https://doi.org/10.1155/2021/6639199. PMID: 33708334,
PMCID: PMC7932781.

19. Zwolinska D, Grzeszczak W, Kilis-Pstrusinska K, Szprynger K, Szczepanska M. Lipid peroxidation and antioxidant enzymes in
children with chronic renal failure. Pediatr Nephrol. 2004;19(8):888-92. DOLI: https://doi.org/10.1007/s00467-004-1512-2. PMID: 15179570.

20. Mishra OP, Pooniya V, Ali Z, Prasad R, Das BK. Antioxidant status of children with acute renal failure. Pediatr Nephrol.
2008;23(11):2047-51. DOI: https://doi.org/10.1007/s00467-008-0875-1. PMID: 18553110.

21. Tain YL, Hsu CN. Developmental Origins of Chronic Kidney Disease: Should We Focus on Early Life? Int J Mol Sci.
2017;18(2):381. DOLI: https://doi.org/10.3390/ijms18020381. PMID: 28208659; PMCID: PMC5343916.

22. Godfrey KM, Lillycrop KA, Burdge GC, Gluckman PD, Hanson MA. Epigenetic Mechanisms and the Mismatch Concept of the
Developmental Origins of Health and Disease. Pediatr Res. 2007;61(5 Pt 2):5R-10R. DOI: https://doi.org/10.1203/pdr.0b013e318045bedb.
PMID: 17413851.

23. Mukoyama M. Fetal origins of adult hypertension and renal injury: an epigenetic memory matter? Hypertens Res.
2024;47(10):2942-4. DOL: https://doi.org/10.1038/s41440-024-01812-6. PMID: 39138365.

24. Geraghty R, Wood K, Sayer JA. Calcium oxalate crystal deposition in the kidney: identification, causes and consequences.
Urolithiasis. 2020;48(5):377-84. DOLI: https://doi.org/10.1007/s00240-020-01202-w. PMID: 32719990; PMCID: PMC7496019.

25. Bao D, Wang Y, Zhao MH. Oxalate nephropathy and the mechanism of oxalate-induced kidney injury. Kidney Dis (Basel).
2023;9(6):459-68. DOI: https://doi.org/10.1159/000533295. PMID: 38089442; PMCID: PMC10712969.

TEHETHUYHI TA EIIITEHETUYHI IETEPMIHAHTHU I[I/I3METAEOJII‘-IHOT HE®POIIATII V I[ITEI71
H. P. Kian', H. P. Kew?, H. C. JIyk’anenxo®, H. A. llempiya®, M. IO. Icvki6®

IBano-®paunkiBchbKuii HaNioHAIbHUI MeTUHMIi yHiBepcuTeT!
(m. IBaHo-®paHKiBChbK, YKpaiHa);
JIbBiBchbKMil HANiOHANBLHMIT MequYHUI YHiBepcuTeT iMeni [lannna Maaunbkoro®
(m. JIbBiB, YKpaina);
Jep:xaBHa ycranoBa «IHcTutyT cnaakosoi natosorii HAMH Yipainu»®
(m. JIbBiB, YKpaina)

Pesiome.

Juzmeraboniuna Hedponarist (IH) € onsnm 3 HalonMpPeHI KX HePPOIOTIYHUX 3aXBOPIOBAHb JUTIYOIO BiKy, 110 XapaKTePU3y€EThCsI
MeTaboIIYHUMH PO3JIaZlaMHy 3 YyTBOPEHHAM KPUCTANiB Y HUpKax Ta Bpaxae 21-31% nursdyoro HaceneHHs Ykpainu. CTarTTs BUCBITIIOE
Ppe3yJbTaTH KOMILIEKCHOTO OCHIIKeHHS TeHeTHYHHX Ta enireHeTnynux nerepminant JIH y aiteit, ocobnuBocTi KiiHiuHOTO nepebiry,
010XIMIYHUX TTOPYIISHb Ta MOJEKY/IIPHUX MEXaHi3MIB MaTOreHe3y MPH Pi3HUX I'eHOTUNaX. AKTYaJbHICTh JOCIIIKEHHsI 00yMOBIIeHa
noJtireHHoro npupoznoro JIH, konu 10 90% BUIIaAKIB yCHaAKOBYIOTBCS IIONIT€HHO 3 PO3BUTKOM, 1110 BU3HAYA€THCS CKIIAAHOIO B3aEMOIEI0
CMa/IKOBHX Ta CEPEAOBUIIHUX YHHHUKIB.

MeTa — XxapakTepuCTHKa FTeHETHYHUX Ta CMIr€HETHYHHUX JeTepPMiHAaHT au3MeTaboniunol Hedpomnarii y aiTell Ha OCHOBI aHai3y
nonimopdizmis reriB VDR, GSTM1, GSTT1 ta dakTopiB paHHbOTO PO3BUTKY.

Marepiaan Ta metoan. O6ctexeno 108 niteit Bikom 6-17 pokis 3 JIH Ta 44 3n0opoBi autunu 3 IBano-®pankiBcskoi obnacti. Buko-
puctano [IJIP-renotrnyBanHs i1 BusHadeHHs noniMopdiszmie VDR (Taql, Apal) ta neneuiit GSTM1/GSTT!. IIpoBeneHo KOMILIEKCHE
KJIiHiIKO-1a00paTopHe 0OCTEKEHHS 3 OL[IHKOI0 METabOIIYHUX MOPYILICHb, OKHCIIOBAIBHOTO CTpecy Ta (aKTOPiB PaHHHOTO PO3BHUTKY.
JocmnimkeHHs IPOBeICHO BiAMOBIAHO 10 NpHHIHMIIIB [enbciHcbkol aexnapaii. [nan gocimimkeHHs CXBalIeHO KOMICI€I0 3 MUTaHb €TUKU
IBaHO-DpaHKIBCHKOTO HAI[IOHATBHOIO MEANYHOTO yHiBepcuTeTy (mpoTtokoi Ne 145/24 Bix 20.03.2024 p.). Craructiuna o6pobka mpo-
BOJMIIACS 3 BUKOpUCTaHHAM nakety SPSS. Jins nopiBHsHH rpyn 3actocoByBanu t-kpurepiii Cteionenta, U-kputepiit Manna-BiTHi,
kputepiil x2. O6unciosanu BinHowenHs mancis (BII) 3 95% nosipuum intepBanom. JlociiUkeHHS BUKOHAHE B MEKaX HayKOBO-
nociigHoi po6oru 1Y «luctutyT ciaakoBoi natonorii HAMH Vikpainm» «Ilomryk MapkepiB paHHBOI AiarHOCTUKH Ta Au(epeHianbHOT
JIiarHOCTHKY IPUPOIKEHUX BaJl PO3BUTKY, ACOLIIHOBAHKX 13 HEAU(EPEHLIHOBAHOO THUCILIa3iel0 criony4Hol TkanuHm» (Ne reprkpeectparil
0114U001549) Ta B Mexax HayKoBO-I0CIiIHOT po6oTH IBaHO-DpaHKiBCHKOTO HALlIOHATBHOTO MEIMYHOTO YHiBepcuTeTy «OcoONMMBOCTI
MICUXOCOMATHYHOI aanTalii y Aitei i3 XpOHIYHOIO coMaTu4HOIo natosorietoy (Ne nepxxpeectpanii 0112U004423), TepMiHu BUKOHAHHS
2012-2021; «Cran 310poB’st Ta ocobauBocCTi ananTtauii gitei [IpukapnarTs i3 COMAaTHYHUMHU 3aXBOPIOBAHHIMH, iX MPOQITaKTHKA»
(Ne nepxpeectpanii 0121U111129), repminu Bukonauns 2021-2026.

Pesyabrarn. Y giteit 3 JIH Bussieno 3Hadyii acouianii 3 noniMopdizmamu rena VDR: rereposurorauit renorun Aa (Apal)
acouiroBascs 3 migsuueHHsM pusuky JJH y 5,69 pasa (p<0,001), renorun Tt (Taql) — y 2,66 pa3za. [Toggiiina generis GSTM1/GSTT1
nigBungyBana pusuk JJH y 4,73 paza. Cepen enireHeTHdHUX (akTopiB HaiOLIbII 3HAYYIIMMY OyJIH: 3arpo3a HepepruBaHHs BariTHOCTI
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(15,83% mpotu 8,93%), rectos I monouHY BaritHOCTI (53,83% nipotu 28,57%), panHe mTydHe BUToA0BYBaHHsI (67,31% npotu 14,28%)
tagacti ['P3 y muruncTsi (71,15% nportr 12,50%). Y XBOpUX BUSIBIICHO IiABUIIEHHS MapKepiB OKHUCIIIOBAIILHOTO CTPECY Ta MOPYIICHHS

0o0OMiHY CIIOTyYHOI TKAHHHHU.

Bucnosok. /IH y niteit Mae nosireHHy Npupoy 3 BATOMAM BHECKOM €IreHeTHIHHX (hakTopiB. BHsBIIeH] reHeTHIHI MapKepH MOXYTh
BHUKOPHCTOBYBATHUCS JUISl PAHHBOI A1arHOCTHKY TPYTI PH3UKY, @ KOPEKIisl eMreHeTHIHIX (haKTOPIiB — JUIst NPO(DIIaKTUKH 3aXBOPIOBAHHSI.
KurouoBi cj1oBa: nusmeratoniuna nedpomnaris; aitu; renetuuni noimopdismu; VDR; GSTM1; GSTT1; enirenernusi daktopu.
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MOJIEKVIIAPHO-I'EHETUYHI ITPEJJUKTOPU
BAKKOCTI 'EHEPAJII3OBAHOI'O

[TAPOJOHTHUTY B OCIb I3 CYIIYTHIM
I: O. babens, O. B. /[envea, C. A. Ilnaitoep ATEPOCKJIEPO30OM

JepxaBHa ycraHoBa «[HCTHTYT cToMarosorii

Ta IIeNenHo-JInNeBol xipyprii HarionansHoi akagemii
MEJMYHUX HayK YKpaTHn»

(M. Opneca, Ykpaina)

Pezrome.

Tenepanizoeanuti napoOoOHMum € XpOHiUHUM 3ANATbHUM 3AXE6OPIOGAHHAM i3 6a2amopaxmopHum namozenesom, nepedic
K020 3HAUHOIO MIPOIO MOOYTIOEMbCSL CUCTEMHUMU CIAHAMU, BKII0Yalouu amepockiepo3. Ooudsi namonozii Maroms cnintbHi
MexaHizmu, maki K XpOHIYHe cucmeMue 3andaieHHs, eHOOMeNianbHa OUCPHYHKYIA Ma 3SMIHU KICMKOB8020 PEMOOeENt08AHHS.
Y 36’a3Ky 3 yum 3pocmae inmepec 00 6UBYEHHsL 2CHEMUYHUX YUHHUKIB, 30amMHUX 6NIUBAMU HA THOUBIOYATILHY MANCKICIb nepebicy
napoooHmumy, ocoonUeo y NayicHmie i3 Cynymuimu cyOUHHUMY 3AX60PIOBAHHAMU.

Mema 0ocnioxyucenns — suznauumu 0coorusocmi po3nodiny nonimopghismie cenie VDR (Bsml), CASR (A986S), PTH
(rs6256), CALCR (C/T), MTHFR (C677T) ma OPN (C/T) y nayicumig i3 2enepanizoeanum napoooOHmumom Ha mii CynymHs020
amepocKaepo3y ma 6CManOBUMU iX MONCIUBUL 38 30K I3 MAICKICIIO nepediey 3axX80pP06aHHs RAPOOOHMA.

Mamepianu ma memoou. Y 00cniodxcenuss kuoueHo 15 nayicumis i3 2eHepanizoeanum napoOOHmMumMom ma niomeepoHceHUM
amepockneposom. Ilayienmie nodineno na epynu 6 3a1elCHOCI 6i0 cnynensi ceHepanizoéano2o napodowmumy: I, I-II cm. (n = 9) ma
I I em. (n = 6). I'enomunysannus nonimopizmie VDR (Bsml), CASR (A986S), PTH (rs6256), CALCR (C/T), MTHFR (C677T) ma
OPN (C/T) 30iticHiosanu memooom anenv-cneyughiunoi mpunpativeproi IIJIP 3 nooansuium enekmpogopemuunum ananizom. Poznooin
2EHOMUNIE NOPIBHIOBATIU MIHC KIHIYHUMU SDYRAMU MeMOOOM aHARi3y Yacmom. JlocniodicenHs mae ninomuuti xapaxkmep. Jlocniodcenms
30ILCHIOBANIOCS 3 OOMPUMAHHAM npuHyunie Emuunoco xodexcy Bcecgimnboi meduunoi acoyiayii (Tenvcincoka dexnapayis), wo
niomeepooicero sucroskom Komicii's numans dioemuxu [V « [CLLIJIX HAMH» (npomoxon Ne 1011 6i0 14.04.2022). Po3noodin cenomunie
MIdHC SpYRamu OYIHIOBATU 3 MEMOOOM NPOCMO20 NOPIGHHHSA Yacmom. Y 36 3Ky 3 MANL0I0 KLTbKICHIIO CHOCIEPEdCceHb OOCTIONCEHHS
Mae ninomuuil Xapaxmep i cnpAMosane Ha 6UAGIEHH NOMEHYIIHUX MeHOeHyill 6e3 GUKOPUCMANHS THEePeHYIlHOT CTnamucmuKuy,
Wo Modice cnomeopumu pe3yiomamu npu manii eubipyi. Ocobnusy yeazy npuoileHo aHANI3y 2eHOMUNIE, SIKI NOMEHYIUHO N08 SI3aHI
3 PeMOOENIOBAHHAM KiCIKOBOT MKAHUHU A CUCIEMHUMU 3ANATLHUMU NPOYECAMU, XAPAKMEPHUMU 0151 ROEOHAHHS NAPOOOHINUMY U
amepockaeposy. Jlocniodcens € hpazmenmom Haykoeo- 0ociionoi pobomu «Kopexyis nopyuens npoyecie ocmeozenesy npu iiky6aHHi
ma npoghinaxmuyi YCKIAOHeHb CIMOMAMONOIYHUX 3AXE0PIOBAHb Y BOEHHULL HaCy, OepacasHa peecmpayia No 0123U103247.

Pezynomamu. Cepeo docniosxcenux eenemuunux mapkepie auwie noiimopizsm CALCR (C/T) nokaszaeé uimky acoyiayiio
3 msidckicmio nepebizy napoooumumy: eenomun TT peecmpyeanu y 83,3% nayienmie i3 I'Tl II-11] cmynens, modi sik y epyni I-II cm.
nepesaxcae sapianm CT. Ionimopghizmu VDR (Bsml), CASR (4986S), MTHFR (C677T) ma OPN (C/T) ne npodemoncmpysanu
SHAUYWO0R0 36 3KV 3 KNiHiuHuMU nposisamu. [lonimopghism PTH rs6256 (G>A) nokazas mendenyiio 00 Oinbuioi uacmomu 2eHOmuny
AA y nayienmig i3 necuumu popmamu napoOOHmMumy, wo Modjice Cei0UUmu npo NOMeHYIIHO MOOYI08atbHull epekm anens A. Yci
nayicHmy Many amepockiepos, aKull Popmye poH cucmemMHo20 3anaNeHHs Ma Modice MOOUDIKY8AMU 2eHeMUUHT GNIUBH.

Bucnosku. Ionimopgpizm CALCR (C/T) € nomeHnyitinum MONEKYIAPHO-2eHEMUYHUM NPEOUKMOPOM MANCKO20 nepebiy
2eHepaniz08aH020 NAPOOOHMUMY y NAYIEHMIB I3 CynymHiM amepockieposom. B inwux eenax (VDR, CASR, MTHFR, OPN)
acoyiayii i3 msickicmio nepebizy ne eusenero. Ilonimopghizm PTH rs6256 npodemoncmpyeas menoenyito 00 npomekmopHo20
enaugy anens A. I'enemuunuii 6niue Ha nepebdic napoOOOHMUMY MoXHce 3MIHIOBAMUCA Ni0 6NIUBOM CUCMEMHO20 3aNaNleHHs npu
amepockaeposi, HeoOXIOHI NOOAIbULL OCTIONCEHHS 3 OLILULOIO BUDIPKOIO.

Knwuoei cnosa: zenepanizosanuii napodonmum, amepockiepos; 2enemuuni norimoppismu; CALCR; VDR; CASR; PTH;
MTHFR,; OPN,; msoickicms nepebicy, Kicmxkoea pe3opoyis, cucmemue 3anaiekts.

Betyn

IenepanizoBaHuii MAPOAOHTHT € OIHUM 13 HAHOUIBII
NOLUIMPEHUX XPOHIYHUX 3aMajbHUX 3aXBOPIOBaHb y J10-
POCIIOro HaCeJIeHHS, 10, SIK TPABUJIO, TOYNHAETHCS B ITij-
JIITKOBOMY THEpioJli i CyHNPOBOKYETHCS MPOTPECYIOUO0I0
JECTPYKII€0 MapOJOHTAILHUX TKAHUH Ta BTPATOIO 3y0iB
3 BikoM [1-8].

VY cyuacHUX JOCIIDKEHHSX 0COONMBA yBara mpuaiis-
€ThCS B32EMO3B’SI3KY MapOJAOHTHUTY 13 CUCTEMHUMH 3aXBO-
PIOBaHHSIMH, 30KpEMa aTepOCKIIEPO30M, SIKUH PO3IISIAEThCS
SIK KOMOPOIiJHU 1 CTaH i3 HU3KOIO CITUTBHUX MAaTOrCHETUIHUX
MexaHi3MiB. XpOHIYHE CUCTEMHE 3alalieHHs, eHA0Tea bHa
JUChYHKIIS, MOPYIISHHS MIKPOLMPKYJIALIT Ta aKTHUBALIiS
OCTEOKJIACTIB € KJIFOYOBUMH JIAHKaMH, 1[0 OJIHOYACHO BH-
3Ha4al0Th POTPECYBAHHS SIK aTEPOCKIEPOTHYHOTO TPOLIECY,
TaK i pyiiHyBaHHs NapOJOHTAILHUX TKaHUH [8-15].

134

[Torpu 3HauHMI HAYKOBHH iIHTEpEC JI0 aTOreHe3y Ia-
POJOHTHTY, TSDKKICTB Iepediry 3aXBOPIOBaHHS CYTTEBO
Bapilo€ MiX MalieHTaMy HaBiTh 32 OJIHAKOBHX YMOB Tiri-
€HH, cr1oco0y *KUTTs Ta HOHOBUX Hatoiorii. Lle Bkazye Ha
Ba)KJIUBY POJIb TCHETHYHUX YMHHHKIB, 110 BU3HAYAIOTH 1H-
JIMBiyalIbHy PEaKTHBHICTh OpTraHi3My Ha MiKpoOHHUi 6i0-
TUTIBKOBHH (haKTOp Ta piBEHB 3aMalibHOI BioBidi [16-18].

[MoximMop¢izmu reHiB, 3aay4eHUX A0 peryssinii iMyH-
HOI BIJIOBI/1, PEMOJIEIIIOBAHHS KiCTKH Ta CYJMHHUX I1PO-
L[eCiB, MOXXYTh BIUIMBAaTH Ha MIBUJKICTH MPOTPECYBaHHSA
3aXBOPIOBAHHS 1 TSXKKICTh KIiHIYHOTO mepebdiry. Oco-
6:11Bo1 yBaru noTpeOyIOTh MOJIEKYJISIPHI MapKepH, 31aTHi
HOSICHUTH BiZIMIHHOCTI Y pe30pOLii abBEOISIPHOI KiCTKH
Ta PO3BUTKY IIMOOKHX ITAPOJOHTAIBHUX KHIIEHb Ha Tl
aTepOCKIIepo3y, SIKUU caMm Mo co0i MiJCUIIIOE CUCTEMHE
3amajyeHHs Ta OKCUAaTuBHUM cTpec [19-23].



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

BuBueHHs TeHeTHYHNX NOTiMOp(i3MiB y TAIli€EHTIB
3 KOMOPOIAHICTIO «MTapOIOHTHT—ATEPOCKIIEPO3» € TMeP-
CHEKTHBHUM HaIPSIMOM, OCKIJIIBKH J103BOJISIE€ BUSIBUTH
(daxTopw, IO BU3HAYAIOTH TSHKUYMH mepedir 3aXBopro-
BaHHS, MIJBUILCHHS CTYNEHsS ASCTPYKLIi TKAHUH Ta pU-
3K OLTBII MBHIKOL BTpaTh 3y0iB. [meHTH (KAl TaKHX
MOJIEKYJIIPHO-TEHETHYHHUX MPEIUKTOPIB CTBOPIOE MOXK-
JIUBOCTI sl IEPCOHATI30BaHOTO MiJXOAY y BEICHHI Mafi-
€HTIB, PaHHBOTO BISIBIICHHS TPYII PU3HKY Ta 3al00iraHHs
YCKJIaJHEeHHM [25-27].

3 onisAAy Ha Le, aKTyaJIbHHM € JTOCIIKEHHS PO3Io-
JITy Ta KIIHIYHOTO 3HaYeHHs nojimMop¢izmis renis VDR
(Vitamin D Receptor), CASR (Calcium-Sensing Receptor),
PTH (Parathyroid Hormone), CALCR (Calcitonin
Receptor), MTHFR (Methylenetetrahydrofolate Reductase)
ta OPN (Osteopontin) y mami€HTiB i3 TeHepaIi30BaHUM ITa-
POMOHTUTOM Ha TJIi CYMyTHBOTO aTepOCKIEpPO3y Ta BCTa-
HOBJICHHSI IXHBOTO MOXJIMBOTO 3B’SI3KY 3 TSDKKICTIO HIepe-
0iry 3axBoproBaHHs napojgoHTa. OcobiuBuil iHTEpEC cTa-
HOBJISITH BapiaHTH TEHIB, 0 OEpyTh y4acTh y peryssmii
KaJbIlieBo-(pochaTHOro 0OMiHY ¥ KICTKOBOTO PEMOJIEITIO-
BaHH, OCKUIBKM cCaMe IIi MeXaHi3MU HaiOIbII Yy TINBI
JI0 KOMOIHOBAHOT il JJOKAJIBHOTO 3allaJIEHHs 1 CHCTEMHHIX
CYJMHHHX MOPYIIEHb.

Meta pocnipxeHHs

Busnauutu 0co0IMBOCTI po3noAiny noxiMopdis-
MiB reHiB VDR (Bsml), CASR (A986S), PTH (rs6256),
CALCR (C/T), MTHFR (C677T) tTa OPN (C/T) y nanien-
TiB 13 TEHEPaTi30BAaHUM MAPOJOHTUTOM Ha TJIi CYITyTHHOTO
aTepOCKJICPO3y Ta BCTAHOBUTH iX MOXJIMBHI 3B S30K i3
KJIIHIYHOIO TSKKICTIO IIepediry 3aXBOpPIOBAaHHS 3 METOIO
BUSBJICHHST MOJICKYJIIPHO-TCHETUYHUX MPESTUKTOPIB IPO-
rpeCyBaHHs MAPOJAOHTAIBHOI IECTPYKIIIi.

MaTepianu Ta meToaun foCNigXeHHA

VY nocmimpkeHHs BKITIOYEHO 15 TamieHTiB i3 reHepastizo-
BanuM napopontutoM (I'T) Ha 1911 cymyTHBOTO arepockiie-
po3y. Yci marieHTH Manu BCTaHOBJICHHH aTepOCKIIepo3, o
€ KJIIOYOBHM YHHHUKOM CHCTEMHOT'O HH3bKOPIBHEBOTO 3a-
TaJICHHSI Ta MOPYLIEHHS MiKpOUMPKY/swii. Takuii oHOBHI
CTaH BO)XJIMBO BPAXOBYBATH IIPH iHTEPIIPETALlii BIUTUBY T'e-
HETUYHUX YHHHHUKIB Ha JIOKAJIbHI 3araibHi POIIECH y TKa-
HUHAX ITapoJOHTA. 3aJIeXKHO BiJl KIIHIYHOI TSHKKOCTI 3aXBO-
proBansst Buautsut nauienTis 3 [T L I-11 crynens BaxkkocTi
(n =9) ra mamienris 3 ['TI 11, II-I1I crynens (n = 6).

VY BCixX XBOpHX MPOBEACHO TEHOTUITYBaHHS MOJIIMOp-
¢izmie VDR (Bsml G>A), CASR (A986S), PTH (rs6256
G>A), CALCR (C/T), MTHFR Ala222Val rs1801133
(C677T) ta OPN (C/T).

Bubip nomimopdizmis renise VDR, CASR, PTH,
CALCR, MTHFR ta OPN 3yMoBIeHH# iX KIIOYOBOIO
POJIIIO y peryiisiiii iMyHHOT BiIOBi1, CHCTEMHOTO 3amna-
JIEHHS Ta PEMOJIENIOBaHHS KicTKOBOi TkaHHHH. VDR BH-
3Haya€ YyTIMBICTh PELENTOPIB /10 BiTaMiHy D Ta BuiiBae
Ha npotusanaibHi MexaHizmMu. CASR i PTH 6epyTs ydactsh
y MiATPUMaHHI KabllieBo-pocdaTHoro danaHcy Ta akTHB-
HocTi octeokacTiB. CALCR € penienTopoM KajablUTOHIHY,
6e3mocepeHkO 3aTYICHIM 10 KOHTPOIO KiCTKOBOI pe-
30p6iii. [Torimopdizm MTHFR BrutnBae Ha piBeHb rOMO-
LCTEIHY, IKHI aCOLIIOETCS 3 EHIOTEIaIbHOI TUCHYHK-

niero Ta cucreMHuM 3ananeHHIM. OPN (ocTeononTun) €
MapKepoM 3anajeHHs Ta aKTHBHUM YYaCHUKOM KiCTKOBOTO
peMozenroBaHHsL. TakuM YMHOM, JOCHIIPKCHHS IUX T€HIB
JIO3BOJISIE OL[IHUTH NOTEHIIHHNI TeHETUYHUH BHECOK Yy Ba-
piabenpHICTh Tepediry reHepaxizoBaHOTO MapOIOHTHTY,
0COOJIMBO B yMOBaX CYIIyTHBOTO aTepOCKIEPO3Yy.

Buninenns JHK i3 kiniTHH OyKKaJIEHOTO EITITEIIFO IPO-
BOJIMJIN 32 MOIM()IKOBAHOIO METOIUKOIO 3 BUKOPHCTAHHSIM
Chelex [28]. Y npo6ipky (Eppendorf), 1o micTruia armrika-
TOP 3 3iCKpiOKOM emiTemanbHUX KIIiTHH, BHOCHIN 200 MK
5%-ro pozunny Chelex 100 y crepuibHiil AMCTHIBOBaHIH
Boxi (Chelex y Harpiesiit popmi, 100-200 mem, Bio-Rad).
[Mepen nonaBaHHsIM CMOJTY TIEPEMIIITYBAJIH IO TOMOT€HHOTO
CTaHy IIINETKOIO 3 IIMPOKUM OTBOPOM Ta BiIOMpay ajik-
BOTY Oe3mocepeHpo il yac nepeminryBaHss. [HKkyOyBamu
npu 56 °C 30 XB. 3 TOCTIHHIM NEpPEMILTYBaHHSIM HA TEPMO-
metikepi. [Torim inkyOyBamm mpu 96 °C mpotsirom 8 xB., Tie-
pioanuHo crpyurytoun. [Ticns inkyOanii nenTpudyrysanm
3 xB. ipu 12000 g (Eppendorf Centrifuge 5424). Konuen-
Tpauito Ta yuctoty npenapary JJHK Bu3Hadanu criexrpo-
¢oromerpuuno (Nanophotometr, Implen), BiziOpasmm
AIKBOTY 5 MKJ Oe3rmocepeHpo i3 mpobipKu 3 pO3IHHOM
JHK. Bigbupanu 5 MK cynepHaraHTy Juis ojliMepasHol
nanmtoroBoi peakii (ITJIP).

AunenbHi Bapiantu noiiMopdizmis VDR (Bsml G>A),
CASR (A986S), PTH (156256 G>A), CALCR (C/T), MTHFR
Ala222Val rs1801133 (C677T) Ta OPN (C/T) inentudiky-
BaJIM METO/IOM aJulelb-crienngivynoi Tpunpaiimeproi [1JIP
3 BUKOPHUCTAHHIM JJBOX IPSMHX TIpaiMepiB Ha 5°- MinsHII
nanmora JIHK, onguH 3 sikux crienu@iqHuid 10 MyTaHTHOTO
aJIeIo, 1HIINHA — 10 HOPMAJIBHOTO AJIEJII0, Ta 3arajJbHOTO
3BOPOTHOTO TpaiimMepa Ha 3’-autbHuUI. AMILTidikamito 10-
CITIIPKYBAHUX JIUITHOK T€HIB MPOBOAMIN Ha TCPMOIIMKIICPI
«Analytik Jena» (Flex Cycler, Himeuunna) napanensHO
B 1BOX npoOipkax Eppendorf nyst HopMasHOTO 1 MyTaHT-
HOTO aJIETI0 KOXKHOTO reHa B 20 MK Oy(hepHOTo po3unHy
(Fermentas, JIutga), 100 HM KO)KHOTO OJIITOHYKJIEOTHJHOTO
mpaiiMepa (Metabion, Himewunna) Ta 100-150 ar HK.

®paxI1ioHyBaHHS MPOAYKTIB aMIDTi(iKaIlii Ta peCcTpHK-
i1 IPOBOJMIIM B TOPU3OHTAIBHOMY 2% arapo3HoMy redi,
MIPUTOTOBJICHOMY Ha OJJHOPa30BOMY TPHC-aIleTaTHOMY Oy-
¢epi (1XTAE), npu nanpysi 100B npotsirom 45 XBUIHH.
Sk mapkep MousieKyisipHOi Baru BukopuctoyBainu JHK
pUC19: Mspl. Arapo3uuii renp ¢apOyBanu 6poMHUCTUM
STHIIEM 1 Bizyalli3yBajH B yIbTpagioreTOBOMY CBITII.

AHaniz danux. Po3monin reHOTHIIB MiX TpymamMu
OIIIHIOBAJIM 32 METOJIOM MPOCTOTO MOPIBHSIHHS Y4acTOT.
YV 3B’S13KY 3 MAJIOKO KITBKICTIO CLIOCTEPEKEHb TOCTIHKSHHS
Mae MUJIOTHUH XapakTep i CIpsIMOBaHE Ha BUSIBIICHHS 110-
TEHLIMHNX TEHJICHII} 0e3 BUKOpUCTAHHS iH(pepeHIiHOT
CTaTHCTHKH, 1110 MOXE CIOTBOPUTH PE3YNbTaTH IIPU MaIii
BuOipui. OcoOnuBy yBary NpuaiIeHO aHaji3y T€HOTHUIIIB,
AK1 TIOTCHIIITHO TTOB’s13aHi 3 pEMOAETIOBAaHHAM KiCTKOBOT
TKaHWHH Ta CUCTEMHHMH 3alaJbHIMH IPOLIECaMH, XapaK-
TEPHUMHU YIS TIO€JHAHHS TApOIOHTHUTY 1 aTepOCKIEpO3y.

Pe3ynbrati gocnigxeHHsA

VY tabn. 1 npeactaBieHO pe3yibTaTH J0CIIHKCHHS
norimopdismis reniB VDR (Bsml), CASR (A986S), PTH
(rs6256), CALCR (C/T), MTHFR (C677T) ta OPN (C/T)
y 15 oci6 3 I'T] Ha TJ1i CynyTHBOTO aTePOCKICPO3Y.
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VDR (BsmI G>A). Y BuOipiii BUSBIEHO BCi TPU T€HO-
i (GG, GA, AA), ipote iXHili po3MoAii HE AEMOHCTPY-
BaB BiIMiHHOCTEH Mik rpynamu. Y marmieHTiB gk 3 ['TI I,
I-1I cr., Tax i 3 T'TI I, II-11I ct. 3ycTpivanucsi OoqHOTUIHI
xoM0Oinarii renorumis. [Tomimopdizm VDR Bsml He moka-
3aB acoliaii 3 TSOKKICTIO mepediry 3aXBOpIOBaHHS B yMO-
BaX CYMYTHBOTO aTepoOCKIEPO3Yy.

CASR (A986S). binpiicTh Mai€eHTIB MaJIX TEHOTHIT
AA, rerepo3urotHuii Bapiant AS TparisiBcst B 000X Kili-
HigyHUX rpynax 6e3 3Hauymux Bigminaocteit (I'TT I, I-11
cT. — AA 67%, AS 33%; I'TT 11, II-1II ct. — AA 83%, AS
17%). BapianTy SS y BuOip1i e BusiBero. [lomimMopdizm
CASR A986S He BrumBaB Ha cTyminb TsoxkocTi ['T1.

PTH (rs6256 G>A). Po3nonin renorunis PTH 156256
BHSBHB TCHJCHITIIO: TOMO3UTOTHHUH BapiaHT AA gacTime
peectpyBann y namienTis 3 ['TL I, I-11 ct. (66,7%), Tomi sik
y xBopux 3 ['TL IL, II-III ct. nepeBakanu rerorumu GG i GA
(50% 1 33,3% BimnoBigHO). Xo4a I1i TaHi HE JAF0Th 3MOTH
BCTaHOBUTH OJHO3HAYHY acolliallilo, OTpHMaHa TCHICH-
1Iist MOKE CBIAYMTH PO MOTESHIIIHHO MOTYTIOBATLHUN 200
YaCTKOBO NPOTEKTOPHHH BIUTUB ajielis A, siIkuid oTpedye
MATBEPHKECHHS Y OUIBIINX KOTOPTHHX JTOCIIIKEHHSIX.

CALCR (C/T). HaiiGinp1 BUpa3Hy acolliawiio 3 TsK-
KicTIO TIepebiry reHepairi30BaHOTO MapoOJOHTUTY BCTa-
HoBieHo [yt monmimMopdizsmy CALCR (C/T). l'omo3uror-
Huii renotun TT 3Ha4HO YacTile 3ycTpidaiy y MalieHTiB
i3 T'TI II, II-1I ct. (83,3%), Tomi sik y xBopux 3 I['TI I, I-1I
ctyneneM nepeBaxkan Bapiant CT (77,7%).

Takwmii po3noznin go3Boisie po3msiaatu reHoTun TT
CALCR sk MOTCHITIHAH TeHETHYHUI MapKep ITiIBUIIECHOT
CXIITHHOCTI IO TSDKYOTO KITIHITHOTO Mepediry mapoIoHTHTY,
110, KMOBIPHO, TTOB’SI3aHO 3 OLIBIIIO0 AKTUBHICTIO KaJIBIIHU-
TOHIHOBOTO PEIENTOPa Y PEryyIsLii KiCTKOBOI pe30pOrii.

MTHFR (C677T). llonimopdism MTHFR C677T He
MIPOJEMOHCTPYBAB YiTKOT acoIialii 3 TSHKKICTIO repediry.
Tereposuroranii renotwn CT 3ycTpidany K y JETKUX, TaK
i B TsDKKUX Bunajkax. [omosurora TT BusiBnsuiacs nuiie
y nauientiB 3 I'TI I, I-II cT. i He peecTpyBanacst B rpymi
3 T'IT II, II-1II ct. 3 oy Ha Te, MO BCi MAIIEHTH MaJlld
arepockiepo3 (1o camMo Mo codi MOXKeE CYPOBOIKYBATUCS
M IBUIIEHHSIM PiBHS TOMOLUCTEIHY), TCHETUIHUN BILTHB
MTHEFR y wiit Koropri Mir OyTH 3Ha4HOIO MipOIO 3113 1Ke-
HHU{ CHCTeMHHMH CYAMHHUMH (DaKTOpaMH.

OPN (C/T). Tonimopdizm OPN 6yB MoHOMOpGhHUM:
y BCIX MaIli€HTiB BUsABICHO ynmie renotunt CC, mo yHe-
MOJKJIMBITIOE aHAJIi3 HOTO BIUTMBY HA TSKKICTH Hepeodiry
3aXBOPIOBaHHS B MEXax JIaHOT BUOIPKH.

O6roBopeHHs

Jani nocmimkeHHs CBig4ars, mo y namienTis 3 [Tl Ta
CYIIyTHIM aT€pOCKIICPO30M reHETHYHI (DAKTOPH MOXKYTh Bi-
JirpaBary pi3Hy poiib y BU3Ha4€HHI IHMBIyallbHOT TSKKO-
cTi mepediry xBopobu. Cepen nmpoaHaizoBaHUX HONTIMOp-
¢izmiB ume CALCR (C/T) nporeMOHCTpYBaB BUpa3Hy
Ta cTabUThHY acoIiamiro 3 KIIHIYHOI0 KapTHHOIO. [omMo-
3urotHui BapianT TT BUSBUBCS 3HaUHO YAaCTIIIMM Y Malli-
enriB 3 ['T] i3 TsoKKEMEU hopMaMu, IO MOXKE CBITIUTH PO
i IBUIIIEHY PEAKTHBHICTh KaJBIIUTOHIHOBOTO PEIENTOpa
Ta OUIBII IHTEHCUBHY PE30POLIiI0 abBEOSIPHOT KICTKH.

Ha Binminy Big CALCR, iami gocmimkeHi momaimMop-
¢ismu — VDR, CASR, MTHFR ta OPN — He npomemoH-

CTpYyBaJIH 3B 53Ky 3 TSDKKiCTIO nepebiry, a PTH rs6256
MIPOSIBUB JIMIIIE TEHACHIIIO 10 MEHINOI TSHKKOCTI MTpH Ha-
SIBHOCTI ajens A.

Yci martieHTH MaJi CYIyTHIH aTepoCcKIepos, Mo € BaX-
JIMBUM MOAM(IKaTOPOM 3aIaibHOI BIATIOBI . ATEpOCKIEpO3
(opmye GoH crCTEMHOTO 3aralieHHs], eHI0TealIbHOT JHC-
(yHKIIIT Ta OKCUIATHBHOTO CTPECY, SIKI IOTSHIIIHHO MOXYTh
«MacKyBaTH» a00 HiBEJIIOBATH BIUTUB OKPEMHUX TeHETUUHHX
moniMopdi3MiB Ha JIOKANEHUHN TapOIOHTAIBHUH Tpo1iec.
Y Takomy koHTekcTi CALCR Moyke BUSIBISITH OLTbII BUpa3-
HUH BIUTUB 3aBISKU CBOIN yUaCTi Y KANBIIUTOHIH-3aJIeXKHIN
PeryJsLil KiICTKOBOTO PEMOJICTFOBaHHS — MEXaHI3MY, 1110 €
CITUTBHUM JUIS TTAPOJIOHTHUTY M aTepOCKIEPOTHYHUX 3MiH.

I'enetnuni monimMopdizmu, 3okpema CALCR (C/T),
y TIO€AHAHHI 13 CHCTEMHUM 3alajIeHHAM, XapaKTepHUM IS
aTepoCKIIePO3Y, BIUIMBAIOTH Ha iIHTEHCHBHICTB KICTKOBOI pe-
30pOLii Ta TSHKKICTB Nepebiry reHepaizoBaHOro MapoaoH-
tuty. [omosuroranii resorun TT CALCR moxe 3yMOBIIIO-
BATH ITIIBUIICHY Yy TJIMBICTh KaJIbIIMTOHIHOBOTO peLienTopa
Ta MOCHJICHY aKTHBHICTh OCTEOKJIACTIB, 1110 CHPUSE MPHU-
MIBUAIICHOMY PYHHYBaHHIO aJlbBEOJISIPHOI KiCTKH. B ymo-
BaX CYMYTHBOTO aTepPOCKIIEPO3Y, SIKHH CYNPOBOKYETHCS
XPOHIYHUM CHCTEMHUM 3alajJeHHsIM, EHIO0TENIalbHOIO0
JUC(YHKIIEIO Ta OKCUIATUBHAM CTPECOM, JIOKAJIbHA T1a-
POZOHTAbHA BiIMOBI/IL CTa€ GBI arpeCHBHOIO: 3pOCTAE
IpOoAyKIlis mpo3ananbaux nuToKiHiB (IL-6, TNF-a, CRP),
HOPYIIYETHCS MIKPOLMPKYJISILIIS, MiABUILY€ETHCS TIPOHUK-
HICTbh TKQHWH Ta 3HIKY€ETHCS IXHS 3AaTHICTH 10 PEMOJEITIO-
BaHHs. TakyM YMHOM, B3a€MOJisl TEHETUYHO 3YMOBIICHOTO
ITiIBUILIEHHS pe30pOTHUBHOI aKTUBHOCTI Ta CHCTEMHHX CY-
JMHHUX TOPYIIEHb CTBOPIOE YMOBH ISl O1JIBIN TSXKKOTO,
JECTPYKTUBHOTO Iepediry reHepasti30BaHOro MapOIOHTHTY.

BucHoBku

1. Cepen mocmimxenux moximMopdizmis smmre CALCR
(C/T) nponeMOHCTpYBaB BUpa3HUil 3B’ 30K 13 TSHKKICTIO
repediry TeHepalli3oBaHOTO MAPOAOHTHTY Y TMAIiE€HTIB i3
CyIyTHIM atepockiiepo3om: renorun TT vacriie peectpy-
BaiM y XBopux 3i crynenem II-111.

2. Monimopdizmu VDR (Bsml), CASR (A986S),
MTHEFR (C677T) ra OPN (C/T) He BUSBUIIN TOCTOBIPHUX
acoIialiif i3 TSHKKICTIO TTepediry B Mexax TaHOi BUOIPKH.

3. Jlns nomimopgismy PTH rs6256 (G>A) Biag3HaueHO
TEHJICHIIIO JT0 YaCTiIIol MPUCYTHOCTI BapiaHTa A A y marti-
€HTIB 3 JIETIUMH (hopMaMH, 10 MOXKE MATH MOJYJTIOBAITb-
HUH 200 IPOTEKTOPHUHN XapakTep.

4. BmmB reHeTnyHHX (DAKTOPIB Ha mepedir mapomoH-
THTY B YMOBAX CyITyTHBOTO aT€pOCKIIEpO3y NOTpedye HoAaIb-
III0TO BUBYCHHSA y OLTBIII BENTMKHX KOTOPTHHUX JOCIIPKCHHSX.

MepcnekTnBM noganbLUMX JochimkKeHb. [Tomabimi
JIOCII/KEHHS MaloTh OyTH CIIPSIMOBaHi Ha PO3LIMPEHHS BH-
OipKH MAIEHTIB [T MiATBEPIKESHHS BCTAHOBIICHOI acoriartii
noniMopdisamy CALCR (C/T) 3 TSDKKICTIO TeHEepalli30BaHOIro
TIapOJIOHTHTY TA yTOYHEHHS POJIi IHIIIMX TEeHETHYHHIX MapKepiB.
ITepcriekTHBHUM € aHalli3 KOMOIHOBaHMX TEHETUIHUX IPO-
(B, oLiHKA B3a€MO/Ii] TeHETUYHHUX (haKTOPIB 13 CHCTEMHUM
3ataIieHHsIM 1 CYIMHHAMH TOPYIICHHSMU TIPH aTePOCKIIEPO3i,
a TAKOXK BUKOPUCTAHHSI Cy4aCHUX MOJICKYJISIPHO-TEHETHYHHX
METOIIB JIJIs1 BUSIBIICHHSI IOIATKOBUX TPSIMKTOPIB IIPOrpecy-
BaHHSI APOIOHTAIBHOT ICCTPYKIIIL.
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MOLECULAR-GENETIC PREDICTORS OF SEVERITY OF GENERALIZED PERIODONTITIS
IN INDIVIDUALS WITH CONCOMITANT ATHEROSCLEROSIS

H. Babenia, O. Dienha, S. Shnaider

State Establishment «Institute of Stomatology and Maxillofacial Surgery of the National Academy of Medical Sciences of Ukraine»
(Odesa, Ukraine)

Summary.

Generalised periodontitis is a chronic inflammatory disease with a multifactorial pathogenesis, the progression of which is substantially
modulated by systemic comorbidities, including atherosclerosis, with which it exhibits shared pathobiological pathways, including chronic
systemic inflammation, endothelial dysfunction, and alterations in bone remodelling. Consequently, there is growing interest in investigating
genetic factors that may influence the individual severity of periodontitis, particularly in patients with concomitant vascular diseases.

Aim: To determine the distribution of of polymorphisms in VDR (Bsml), CASR (A9868S), PTH (rs6256), CALCR (C/T), MTHFR
(C677T), and OPN (C/T) in patients presenting with generalized periodontitis and concomitant atherosclerosis, and to assess association
of these variants with clinical severity of periodontal disease.

Materials and Methods. A total of fifteen patients diagnosed with generalized periodontitis and confirmed atherosclerosis were
included. Participants were classified according to clinical severity into stages I-II (n = 9) and stages II, II-III (n = 6) periodontitis
subgroups. Genotyping of VDR (BsmlI), CASR (A986S), PTH (rs6256), CALCR (C/T), MTHFR (C677T), and OPN (C/T) was performed
by means of allele-specific triprimer polymerase chain reaction with agarose gel electrophoresis. Genotype frequencies were compared
between the two clinical subgroups. This study has a pilot character. The study was conducted in compliance with the principles of the
World Medical Association’s Ethical Code (Declaration of Helsinki), as confirmed by the conclusion of the Bioethics Committee of
the State Institution «Institute of Stomatology and Maxillofacial Surgery of the NAMS» (Protocol No. 1011 dated 14 April 2022). The
study forms part of the research project entitled «Correction of Impairments in Osteogenesis Processes in the Treatment and Prevention
of Complications of Dental Diseases During Wartime», State Registration No. 0123U103247.

Results. A statistically significant association with disease severity was observed exclusively for the CALCR (C/T) polymorphism. The
TT genotype was detected in 83.3% of individuals with severe periodontitis, whereas the CT genotype predominated in the I-II stage subgroup.
The polymorphisms VDR (Bsml), CASR (A986S), MTHFR (C677T), and OPN (C/T) did not demonstrate a significant association with
clinical manifestations. The PTH rs6256 (G>A) polymorphism exhibited a trend towards a higher frequency of the AA genotype in patients
with milder forms of periodontitis, which may indicate a potential modulatory effect of the A allele. The universal presence of atherosclerosis
across the cohort may have exerted a systemic inflammatory influence capable of modifying the phenotypic expression of genetic variants.

Conclusions. The CALCR (C/T) polymorphism may serve as a potential genetic marker predictive of severe generalized periodontitis
in patients with concomitant atherosclerosis. No clinically meaningful associations were demonstrated for polymorphisms in VDR,
CASR, MTHEFR, or OPN. The PTH rs6256 polymorphism demonstrated a trend towards a protective effect of the A allele. The genetic
influence on the course of periodontitis may be modified by systemic inflammation associated with atherosclerosis; further studies with
larger sample sizes are required.

KeyWOI‘dS: Atherosclerosis; Bone Resorption; Disease Severity; Genetic Polymorphisms; Inflammation, Systemic; Periodontitis,

Generalized; CALCR; VDR; CASR; PTH; MTHFR; OPN.
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Summary.

Despite centuries of documented history, the treatment of rectal fistulas remains a relevant clinical challenge. Currently,
a clear distinction exists between classical and modern techniques, including plastic closures, VAAFIT®, FiLaC®, and other
methods. While modern approaches aim to achieve the efficacy of classical operations, they have demonstrated superior safety
profiles in preserving sphincter function. This is particularly critical for patients presenting with symptoms of anal incontinence
or those at high risk for its development.

Clinical case: A 39-year-old man presented to the surgical department of the AIMS diagnostic clinic in June 2022 with painful
discomfort in the perineal region and a small wound with scanty purulent-sanguineous discharge. His medical history began
in August 2021 with an incision and drainage (I&D) procedure for acute paraproctitis, after which a rectal fistula developed.
Routine examination established a clinical diagnosis of an anterior extrasphincteric rectal fistula of grade 1 complexity.
Consequently, the first stage of treatment in June 2022 involved placement of a draining latex seton. One month later, the patient
underwent laser fistula tract ablation using our modification of the FiLaC® technique. On the tenth postoperative day, symptoms
indicative of acute paraproctitis emerged. 3D ultrasound revealed a small collection of heterogeneous contents, located parallel
to the projection of the former fistula tract. An emergency I&D was performed, and the subsequent postoperative course was
uneventful. The final stage of treatment involved excision of the fistula tract and suturing of the sphincter. The postoperative
wound healed over the following 38 days.

Conclusions. Contemporary literature contains limited reports on early postoperative complications following laser ablation
for rectal fistulas and offers scant data on their etiology or prevention. Analyzing and publishing such cases is vital both to
elucidate the underlying causes of adverse outcomes and to establish evidence-based measures for their prevention.

Keywords: Short Rectal Fistulas; Complex Rectal Fistulas, Laser Ablation of Rectal Fistulas; FiLaC® Technology, Early

Postoperative Complications.

Introduction

Initially reported by A. Wilhelm in 2011, laser ablation
method for rectal fistulas offers new possibilities for the
endofistular closure of fistula tracts of varying diameters
without the risk of damaging anal sphincter structures.
Since its inception, the technique has demonstrated high
efficacy; Limura E. et al. [1] reported an 81% relapse-free
postoperative course within seven months. Subsequent
technical optimization by Giamundo P. et al. [2] resulted
in an 82% relapse-free course within one year. The
authors highlighted several advantages of this technology,
including minimal impact on anal sphincter function,
preservation of rectal retaining function, rapid healing,
and mild postoperative pain [3-5]. However, challenges
remain, including technical difficulties in treating tracts
with irregular diameters or tortuous fistula tracts and an
elevated risk of early postoperative purulent complications.
Furthermore, no established criteria exist for selecting the
optimal energy density of laser exposure for rectal fistulas
of varying lengths, diameters, and other parameters to
prevent damage to the fibrous capsule of the fistula and
surrounding tissue necrosis. Consequently, while the
FiLaC® technique is well-established, further refinement is
required to mitigate these disadvantages while preserving
its proven benefits.

140

At the surgical department of the AIMS diagnostic
care PVT Ltd clinic (Addy city, Maldives), we employed
our modified FILAC technique from February 1, 2022, to
February 28, 2023. The study included 31 patients aged
>18 years with primary or recurrent transsphincteric or
extrasphincteric fistulas of grade 1-2 complexity, where the
tract length did not exceed 4 cm. Our modification utilized
a power setting of 14 W and a controlled retraction rate
of the laser fiber of 1 mm per 3 seconds. All participants
provided written informed consent for the anonymous use
of their data.

The surgical procedure followed a standardized
protocol. Preoperative preparation included an enema
(Enema Clean™) administered the day before and on the
day of the procedure. Antibiotic prophylaxis with 1 g of
Ceftriaxone was administered intravenously 30 minutes
preoperatively. As our equipment, we employed the
Cherylas-15N laser apparatus, with a wavelength of 1470
nm, manufactured by Wuhan Dimed Laser Technology
Co., Ltd. (China). Procedures were performed under spinal
anesthesia with the patient in the Lloyd-Davis position;
the surgical field was prepared with an antiseptic solution
(Betadine). A previously placed seton drainage served as
a guide for the insertion of the radial-emitting laser fiber
through the external opening of the fistula tract until it
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reached the level of the rectal lumen. The device was
operated at 14 W in continuous mode. With the device
activated, the radial-emitting laser fiber was continuously
retracted from the lumen of the fistula tract at a rate of Imm
per 3 seconds. At the final stage, 1-2 cm of the distal part
of the fistula was excised, including the external opening,
and the internal opening of the fistula tract was closed by
means of a 2-0 Vicryl Z-type suture.

All patients were followed regularly from discharge.

Permanent healing was achieved in 23 of the 31
patients (74.1%); one patient (3%) experienced an
early postoperative complication manifesting as acute
paraproctitis

A case report

A 39-year-old male patient D. presented to the surgical
department of the AIMS diagnostic clinic in June 2022
(Case file Ne A017343), reporting painful discomfort at
the site of the external fistula opening, accompanied by
scant purulent-sanguineous discharge. His medical history
began in August 2021 with an incision and drainage (I&D)
procedure for acute paraproctitis. Over the course of the

following several months, the patient developed a rectal
fistula. Routine examination revealed the external opening
of the fistula located at the 10 o’clock position, 2 cm from
the anal verge, with a diameter of approximately 5 mm.
The internal opening, approximately 3 mm in diameter, was
identified at the 11 o’clock position, with slight cicatricial
deformity. Sphincter tone and voluntary contraction were
preserved. Preoperative laboratory findings were within
normal limits. 3D ultrasound indicated an extrasphincteric
fistula with a length of approximately 34 mm and a width
of about 8 mm. The internal fistula opening was identified
at 11 o’clock in the anal crypt projection, measuring 3 mm
in diameter. The fistula tract was drained via the external
opening located 2 cm from the anal verge at the 10 o’clock
position (Figure 1). Sphincterometry results showed a mean
resting anal canal pressure of 47.7 mm Hg and a maximum
pressure during voluntary contraction of 163.8 mm Hg. The
patient scored 0 on the Wexner scale, indicating normal
retention function. The clinical diagnosis was an anterior
extrasphincteric rectal fistula of grade 1 complexity.
Consequently, on June 3, 2022, a draining latex seton was
inserted into the fistula tract as the first stage of treatment.

Figure 1. View of the fistula tract after contrast enhancement with hydrogen peroxide solution
in a 39-year-old male patient.

The second stage of treatment was performed on July
4, 2022, involving laser ablation of the fistula tract using
our modified FiILAC technique. The patient was discharged
the following day in satisfactory condition and prescribed
symptomatic therapy with NSAIDs (Brufen and Paracetamol
at average daily doses) for pain management. However, on
day 10, the patient reported onset of pain at the site of the
previous external opening, with soft tissue edema evident
by day 11. Upon readmission, 3D ultrasonography identified
an 18x12 mm fluid collection with heterogeneous contents,
located parallel to the projection of the former fistulous tract
manifesting as a hypoechoic band. Consequently, the patient
underwent incision and drainage of the abscess cavity. The
subsequent postoperative course was uneventful. A definitive
procedure was subsequently performed, involving excision
of the fistula with suturing of the sphincter. The postoperative
wound healed over the following 38 days. Final anorectal
manometry revealed a mean resting pressure of 34 mmHg
and a maximum voluntary contraction pressure of 107
mmHg. These findings were consistent with grade 1 anal

sphincter insufficiency. The Wexner incontinence scale score
was 5, confirming clinically symptomatic anal incontinence.

Discussion

Since its introduction, the FiLaC (Fiber Optic Laser
Ablation of Rectal Fistulas) technique has demonstrated
both safety and considerable efficacy. Reported rates of
early postoperative complications following FiLaC average
between 2% and 5%, though they can reach up to 15%
in some studies [6-8]. Our modified and patented FiLaC
technique (Patent AP 07346. Anal kanalini murakkab oqma
yaralarini xirurgik davolash usuli. 2023. Uzbekistan) reduced
the incidence of these complications from 13% (observed
with the original technique) to 3% in our cohort. Despite this
improvement, a residual risk of early complications persists.

We posit that a significant factor contributing to these
complications is the undetected presence of secondary fistula
tracts or abscess cavities during preoperative assessment. This
underscores the critical role of high-quality three-dimensional
ultrasonography (3D USG) in patient selection for laser
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ablation. Given that 3D USG has proven sensitivity equivalent
to endoanal MRI in fistula mapping [9, 10], a meticulously
performed ultrasound examination is essential not only for
optimizing overall outcomes but also for minimizing the risk
of early postoperative septic complications.

Conclusions
Contemporary literature contains numerous reports on
early postoperative complications following laser ablation

for rectal fistulas while offering scant data on their etiology
or prevention. Analyzing and publishing such cases is vital
both to elucidate the underlying causes and to formulate
effective preventive strategies.

To improve treatment outcomes, all patients scheduled
for this procedure should undergo a thorough and
expertly performed 3D USG examination. In cases of
diagnostic uncertainty, contrast-enhanced MRI is strongly
recommended.
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BUMAJLOK PO3BUTKY TOCTPOI'O MAPAIPOKTUTY Y XBOPOT O, IKAI HNIIAABCS MOIAU®IKOBAHIN
METOJIMUII JA3ZEPHOI ABJALII KOPOTKOTI'O CKJAAJTHOTO NMPSIMOKHUIIEYHOI'O CBHIIA

C. A. Illexosuyoe'?, C. C. Jasnamoé®, K. E. Paxmanoé’, M. P. Paxmamoea?, H. A. Mamacanicea'’, H. H. Kazaxoea®

JlikyBaJjibHO-TiarHocTHYHA KiiHika AIMS!
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(M. Camapkanj, Y30eKucTaH)

Pesrome.

HesBaxatoun Ha Te, 110 3 MOMEHTY IIEpIIIOi HayKOBOI 3Ta KK IIPO IPSIMOKHIIKOBI CBHIII MHHYIIO Oarato CTOJITh, IpodieMa ix JIiKy-
BaHHS SIK 1 paHillle 3aJINIIAeThCs aKTyaabHO0. Ha maHuii MOMEHT iCHy€e WiTKHH MOALT METOMIB iX JKyBaHHS Ha KJIACHYHI Ta CydacHi
(mmactuani 3akputTs, VAAFIT®, Texnomnorist FILAC® ta inmi). 3Bu4aiiHo, Cy9acHi METOIH TUIBKU IParHyTh JOCATTH PiBHA €()eKTUB-
HOCTI KJJACHYHUX, aJIe, 3 TOUKH 30py Oe3IeKH, BOHH JOBENU CBOIO €(pEeKTHBHICTH K METOIH, 10 30epirarots GyHKIi0 chinkTepa, Io
0COOJIMBO B)KJIMBO JUIS MAMIEHTIB 13 CHMIITOMAMH aHAIFHOTO HETPHUMaHHS a00 BUCOKHM PH3UKOM HOTO PO3BUTKY.

Koniniuawuii Bunmanok: nanieHT 39 pokiB, 3BepHYBCs 10 XipypridHOTO BiiIeHHS TiKyBaIbHO-AiarHOCTHYHO]I KiIiHikn AIMS B uepBHI
2022 poky 3i ckapramu Ha G116 1 fuckoM(OPT B aHANBHINM 001acTi, THIHHO-KPOB’THUCTI BUIJICHHS 3 30BHIIIHOTO OTBOPY CBHUIIIEBOTO
X0y, CBepOIXK 1 ITeUiHHsI IIKipH HaBKOJIO aHyca. XBopui i3 cepmHs 2021 poky, koin HoMy Gyiio BHKOHAHO PO3THH i IPEHyBaHHS TOCTPOTO
napanpoKTHUTy. [IpoTsAroM HaCTYIHHUX KITBKOX MICSIIIB Y XBOPOTO PO3BHHYBCS IIPSIMOKHIIKOBHH cBHI. [TarieHT OyB 00cTeXXeHUH y TI1a-
HOBOMY nopsiaky. Kiminiunwmit niarso3: nepenHiit ekcrpacgiHKTepHHH CBUI 1-T0 CTyNeHs CKIagHOCTI. Y 3B’SI3Ky 3 IIUM y 4epBHi 2022
POKY, B SIKOCTi IEPIIIOTO eTaITy JIIKyBaHHS y CBUIIEBHI XiJ] Oyiia BBe/IeHa IpeHyIoUa JIaTeKCHa Jtiratypa. Uepes Micsiup Oyna mpoBeneHa
na3epHa abJALis CBUIIEBOTO X0y 3 BUKOPHUCTaHHAM Hamoi Mmonudikamnii rexnomnorii FiLA C. Ha 10-ii neHp micis omepariii y mamieHTa
PO3BUHYIHCS] CHMIITOMH TOCTPOTO TapanpokTuTy. I1pu Bukonanomy 3D-Y 3]l Gyna BusiBIeHa HEBEIIMKA 38 PO3MipPOM ITOPOXKHUHA 3 He-
OJTHOPITHUM BMICTOM, NTapajieIbHO PO3TAIIOBAHA [0 IPOEKIii KOIUIIHEOTO CBUIIEBOTO XOAY. Y 3B’3Ky 3 UMM MALi€HTY OYyJI0 BHKOHAHO
PO3THH 1 IpeHyBaHHS TOCTporo mapanpoktuty. [licnsonepaniitanii mepion npoTikas rmaako, 6e3 ocodmuBocreil. [1izHime, B sIKOCTI
3aKJTIOYHOTO €TaITy JTiKyBaHHS OyJI0 IIPOBEACHO BUCIYEHHS CBUINEBOTO XOIY 3 YIIMBAHHIM CIHKTEpA.

BucnoBku. Y cydacHiil JiTepaTypi OIHCaHO JOCTaTHIO KUIBKICTh BUMAIKIB PO3BUTKY TOCTPOTO MAparpoKTUTy Y MAI€HTIB, AKi
TIEPEHECITH JTa3epHy aOJIAmiio IPSIMOKHUIIKOBUX CBUIIIB. OfHAK, IPAKTHYHO BiCYTHI JJaHI PO MOXJIMBI MPUYNHU TaKUX YCKJIQTHEHb
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i coco6w X npodinakTuky. My BBaXKaeMO BaXKITMBHUM IPEACTABIISATH BUIAIOK TaKHUX MICIISIONEpaiifHIX YCKIIa[HEHb HE TUTBKH 3 TOUKH
30py aHaJIi3y NPUYUH IX BUHUKHEHHS, aJIe 1 JUIT pO3POOKN ONTHMAIIBHAX CIIOCO0IB iX MPOQIIaKTHKH.
K1r040Bi €J10Ba: xopoTki NpsAMOKHMIIKOBI CBHUII; CKJIaIHi MPAMOKUINKOBI CBMII; Ja3epHa abisllis NPAMOKUIIKOBUX CBUIILIB;

texHouorist FILAC®; panHi micnsionepauiiiHi yckia HeHHs..
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®ETAJIBHA AHATOMIYHA MIHJIMBICTh
BEPXHBOIIEJIEITHOI APTEPII

P. M. Conmuc, T. B. Xmapa,
O. M. Conmuc, M. M. HAcuncokuii,
b. B. Ky3uak

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

Pezrome.

Bepxnvowenenna apmepis € Ko1u08010 cyOUHOI, wo nepedysae nio pusuUKoM NOUKOONCeHH s i1 210K Ni0 YAC YUCTIEHHUX
ONnepamusHUX MpPyUaHs Y POMOSItl NOPONHCHUHE Ma welenHo-1uyesitl xipypeii. [lemanvHe 3HauHA ii 6i0cmaHi 00 aHAMOMIYHUX
opienmupig donomazac niosuwumu 6e3nexy nayicHmie ma 3anobiemu 8axickum Kpogomedam. Yepes anuboke posmauty6amnms
Ha 0OnUYYi 8epXHbOUlENIenHa apmepis HeOOCMYNHA O NPAMOI nepee A3Ku, i npu Kposomeui 3 ii 2inok abo npu onepayiax y yii
30HI 3a36UHall nepes A3yI0Mb 308HIUHIO COHHY apmepiio.

Mema. 3’acyeamu ocobaueocmi ghemanvroi monocpaghii einok KpunonodioHoi yacmuHu eepxubowenentoi apmepii
3 YPAXYBAHHAM IXHbOT IHOUBIOYANLHOI AHAMOMIYHOT MIHAUBOCI.

Mamepian ma memoou. Jlocniodxcenns npogedeno Ha npenapamax 27 nnodis aoounu 81,0-375,0 mm mim aHO-Kynpuxkosoi
dosacunu (TK/]) 3a 0onomozoo MaxpomMikpoCKOniuHo20 npenapysanis, in 'ekyii cyoun i mopghomempii 63 3068HIUHIX 03HAK
AHAMOMIYHUX BIOXUNEHb AO0 NPUPOONHCEHUX a0 PO3BUMKY CIMPYKMYp OLIAHOK 201086u I wui. Komicieo 3 numars 6iomeouurol
emuxu ByKosuHcbk020 0epicasno2o meduuno2o yuisepcumemy (npomoxon Ne 2 6io 16.10.2025 p.) nopyuwens MopaibHo-
npasosux HOpm nio 4ac npogedeHHs HAYKOBO-00CIIOHOI pobomu He eusasieHO. [OCIiOHCeHHs € hpasmMenmom KOMNIEeKCHOL
memu kapedpu anamomii, Kiiniunoi anamomii ma onepamuernoi xipypeii « Cmameso-6iko6i 3aKOHOMIPHOCHE OHMO2EHEMUYHUX
nepemeopens i MOpGPOMempuyHi napamempu op2amie ma cmpykmyp 3a ymos Hopmu i excnepumenny. Mopgo-@yuxyionanoui
ma aHmponoMempuiHi 0CoOIUBOCMI ONOPHO-PYXOB020 ANApanmy CROpmMcmeniey (Homep depaicaenol peecmpayii 01250001531,
mepminu suxkonanusi 01.2025 p. — 12.2029 p.).

Pesynbmamu. Bemarnosneno suauny eapiabenvbHicnms monozpagii 2ok KpuionodiOHol vacmunu 6epxHboujeentol apmepii,
30KpemMa ymeopeHHs aHacmomo3ie Midc nepeoHbo10 ma 3a0Hb0I0 2NIUOOKUMU CKPOHEGUMU apmepiamu, a Makolc pioKiCHUll
amunosutl 6apiarm nOYAmKy 3a0Hbol 2IUbOOKOT CKpOHEBOT apmepii 6i0 HUMICHLOT KomMipKoeoi apmepii. ¥V 3 sunadkax Hamu euseieHa
cepeoHs enuboka ckpoHesa apmepis. JKyeanvHa apmepis 6X00ums y Mosuy 0OHOUMEHHO20 M 'a3a 8 OLIAHYI 8EPXHbO-3A0HbO2O
Kinys ma Oinumoucs Ha 2-9 2iNoK, AKI AHACMOMO3YI0OMb Midc 00010, YIMBOPIOIOYY GHYMPIUWHbLOM S1308) apmepianvbhy CimKy,
npU YboMy JHCY8ANbHULL HEPE NPOX0OUMb Oibli NOBEPXHEBO | NepemUHAE apmepianbti 2Ky nio cocmpum Kymom. Ilepeous ma
3A0H5, A 34 HASABHOCMI Ul cepedHsl 2NUOOKI CKpOHesi apmepii hopmyoms 6HYMPIUIHbOM 130681 apmepianbHi CIMKU, pO3mMAaulo8aHi
8I0N0OBIOHO 00 HANPAMKY M 'SA308UX NYUKIB: NEPEOHs — 6ePMUKATLHO, CePeOHsl — KOCO, 3A0Hs — COPUSOHMANbHO, WO 3abe3neuye
PIBHOMIDHE KDOBONOCMAYAHHSL 6CIX BI0OINI6 CKPOHEB020 M '3a. ApmepianbHi 2iiKu 6X00mb y NPUCEpeOriil ma OIuHIll KpUIONOoOiOHI
M 53U 3 OOKY 1020 6HYMPIUHBOI NOBEPXHI, PO3MAULOBYIOMbCS NIO NPAMUM KVIOM U000 M SA308UX NYUKIG, hOpMYIOmMb 2ycmy
OpibHonemauCnty CimKky ma y NOOOUHOKUX 8UNAOKAX OMPUMYIOMb 000AMKO8e KPOBONOCMAYAHHs 810 WiuHOT apmepii.

Bucnogku. Y nnoois n1oounu 6epxHboujenenta apmepis 10KAi3yEMbCA Y MIHCKPUTONOOIOHOMY MA CKPOHEBO-KPULONOiOHOMY
KAIMKOBUHHUX npocmopax, gopmye 2-3 gueunu, 08a 3 AKUX 8ION08LOAIONb PO3MAULYBAHHIO KDULONOOIOHUX M '3i8. Buseneno
sapiabenvuicmb NOYAMKY 2iN0K KPUIONOOIOHOI YyacmuHu 8epXHboueNlenHol apmepii, 6KIYHO 3 PIOKICHUMU AHACMOMO3AMU
ma amuno8uUMuU i02ANYHCeHHAMU 3A0HbOT 2nuboKoi ckpoHesoi apmepii. JKyeanvha ma 2nuboki ckpoHesi apmepii ghopmyronis
GHYMPIWHbOM 'S308 aPMePIanbHi CimKU y Moswyi 8iON0BIOHUX M 'A318, 3 OilblU 2IUOOKUM POZMAULYBAHHAM apmepiil 6I0HOCHO
Hepeis, wo 3abesneyyc pignomipHe kposonocmayanus. Ompumani Oaui niIOKPecIOIOmMy GANCIUBICIb 8PAXYEAHHIL MONCTUGUX
eapianmie monozpagii cyOuH i Hepeie npu Xipyp2iuHux 6MpY4anHaX HA HCYSALbHUX M A3aX I pOUUPIOIOMb SHAHHS NPO
aHamomiuny eapiabenvbHicmy 2LI0K 6epPXHbOWeNenHoi apmepii' y niooie I1H0OUHU.

Knwuogi cnosa: anamonmis; éepxnvowenenna apmepis, scyeanvhi m’azu; niocKponeea amka; niio; anamomiuna Minu-
8iCMb,; CIMOMAMONO02IA.

BcTyn

CydacHuil pO3BUTOK aHTiOJIOTIi TICHO TOB’I3aHUH i3
pO3IMHpPEHHIM aHATOMO-(i310I0OT1YHUX YSABICHB PO Bi-
KOBY MOpP(QOIIOTiIo apTepianbHOl ciucTeMu JroauHu [ 1-3].
Sk BitoMO, BEpXHBOIIIENICIIHA apTepisl € HaO1IBIIO0 KiH-
LIEBOIO T1JIKOIO 30BHINIHBOI COHHOI apTepii, sSka BigXOAUTH
BiJl OCTaHHBOI Ha PiBHI IIMHKN HIKHBOI IIETIETTN Ta PO3ra-
JYXKY€ETHCS B TTIHOOKIH AUISHIT U, 320€31eTyI09n KPO-
BOTIOCTayaHHA 3y0iB BEpXHBOI 1 HIDKHBO] IIeJIeTI, HOCOBOT
TTOPOXXHUHU, M’ SIKOTO 1 TBEPIOTO MiTHEOIHHS, )KyBaIBHIX
M’s131B TOIIIO [2-4]. BepxHbOIIenenHa aprepis € KIIFOY0BOIO
CTPYKTYpOIO, III0 MAa€ PU3NK TPAaBMYBAaHHS IIiJl 4ac YHC-
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JICHHUX XIpypridyHUX MPOLEAYp Y POTOBIH MOPOXKHHHI Ta
HIENEHO-INIIEBIH Xipyprii. 3HaHH: Oe31eUHUX BiJCTaHeH
BiJI ITi€1 CYMHU 10 XipypPrivyHO 3HAHOMHUX KICTKOBUX OpI€H-
TUPIB MOXKE MMOKPAIUTH OE3NeKy MallieHTIB Ta 3amo0irTu
karactpogiuHiii kpoBoredi [5-7]. Baacninok niubokoro 3a-
JSIraHHS Ha 00JIMY4i apTepisi HEAOCTYITHA JUIsl [IepeB’ sI3KH,
TOMY IIPU KPOBOTeYi 3 ii 'iJIOK a00 npu ornepariii B AUISHII
11 po3TalyBaHHs Xipypri epeB’si3yt0Th 30BHILIHIO COHHY
aprepiro [8,9].

Pe3ynbraTi yCHilIHOTO BiHOBIEHHS (QYHKIT KyBaIb-
HHX M’sI31B TICJIS IOPaHEHb HEPBOBUX Ta CYJMHHUX CTOBOY-
PiB 3aJ1eKaTh 3HAYHOKO MIPOIO BiJ] aHATOMO-(DYHKIIOHATBHUX



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

0co0IMBOCTEH 1032~ Ta BHYTPIITHHOM ' 130BO1 iHHEpBAllii Ta
KPOBOIIOCTa4aHHsI KOXKHOTo 3 1ux m’s3iB [10-12]. Yemix
TIPOBEJCHHS MiOTIIACTHYHUX OIEpalliii IIOBHICTIO 3aI€KUTh
Bij1 30epeKeHHsT iHHEpBallii Ta KPOBOIIOCTAYaHHS M SI30BOTO
KJIAITS: Ty’e BaKJIMBO 30€perTH HepBU Ta CYAWHHU M SI3iB
JUTS IPYKUBIICHHS M’ s130BO1 TKaHUHH [13-15].

CKpoHeBHH M’S3 € 4aCTUM 00’ €KTOM OIIEpaTHBHOTO
BTpy4aHHs. [Ipu gexommpeciiiHiil TpemaHarnii yeperna 3a
KymuHrom BimoBiAHO 10 JIiHiT MPUKPIIJIEHHS! CKPOHEBOTO
M’s13a POOJIATH IiAKOBOTIOAIOHMI pO3pi3, CIIPSIMOBAaHUH
OCHOBOIO J10 BWINYHOI 1yr [16]. MoxkHa Takox poouTH
W JTHIAHAA po3pi3, AKUH MOYMHAIOTH HUXKYE TiM STHOTO
rop6a /10 BEpXHBOTO Kpato BHiINIHOI nyru. [Ipn migkoBo-
noAiGHOMY pO3pi3i KIanoTh LIKipU BiJCENapoBYIOTh Bij
MiUIerTol ckpoHeBoi dactil i BITKUIAroTh yHU3. 3yIHHS-
10T KPOBOTEYY 1 Y BEPTUKAJIBHOMY HAaIPSIMKY PO3THHAIOTh
CKpoHeBi ¢actito i M’s13. ToMy, A 3yMIUHKHA KPOBOTEU1
HEeoOXiJJHO MaTH ysIBy PO OCHOBHI Ta JI0JJaTKOBI JKepesia
KpOBoOIIOCTa4aHHs ckpoHeBoro mM’si3a [17, 18]. aumi Biui-
JISIFOTH PacliaTopoM OKICTS Ha 3HAYHOMY IPOTsI3i i HaKIa-
JarTh (PE30BUil OTBIP, SIKUI PO3LMIMPIOIOTH KyCauKaMH.
Posmipu oTBOpY, B cepeIHbOMY, JOPIBHIOIOTE 6X8 cM,
1 YacTHHA TpenaHaliifHOro OTBOPY Ma€ NPUKPUBATHCS BU-
JIUYHOIO IyTor0. TBepay MO3KOBY 00OJIOHY PO3THHAIOTh
xpecTonoaioHo. M’sKi TKaHUHM 4Yepena yIINBaIoTh, Ha-
KJIa[Iaf04 M I11BU HA CKPOHEBUH M’ 513, OMHOMMEHHY (acIliio,
IIKipy 3 MiIIIKipHOIO KIITKOBHHOIO [19, 20].

[Ipu pigkicHOMy XpOHIYHOMY HEBPOJIOTTYHOMY 3aXBO-
proBaHHi — cuHApoMi MenbkepccoHa — Po3eHTains, BUKpo-
I0€THCSI KJIANOTh 3 TIEPEIHBOI0 Kparo CKPOHEBOTO M’si3a
1 BIAIAPOBYETHCS TOHU3Y JJISL MIATATYBAaHHS LIKIPU KyTa
OKa TIpH Tapaiidi JTuresoro Hepsa [21, 22]. IIpu 3a3Ha-
YeHil onepanii He 3aBKIH BIAETHCS MPYXKUBUTH KIIAIlOTh
M’s13a SIK HEBPOTH3aTOP ACHEPBOBAHOI JIITHKH — KOJIOBOTO
M’s13a oka. Lle BUCyBae psiji BAMOT CTOCOBHO YTOYHEHHS Ta
PO3IIMPEHHS YSIBICHD PO MOP(OIOTigHI 0COONMMBOCTI 1H-
HepBallii Ta KpOBOIIOCTau4aHHs CKPOHEBOTO M’si3a [16, 23].

3’sicyBanHs MOP(}O-PYHKIIIOHATBHUX OCOOIUBOCTEH
JKyBaJbHHAX M’3iB, BapiaHTIB IX iHHepBaii Ta KpOBOIOC-
TayaHHS, K HaWBa)KJIMBIIIOI YaCTHHH JKyBaJILHOTO aria-
pary, Mo)xe OyTH IOCATHYTO JIUIIE Ha OCHOBI AETaIbHUX
AHATOMIYHUX JaHuX [24, 25].

[Ipore, 10 HOTO Yacy HEMa€ YiTKOTO YSIBICHHS IO
(eTampHy BapiaHTHY aHaTOMIO TUIOK KPHIJIONOAI0HOT Yac-
THHU BEPXHBOIIEINIEITHOT apTepil, 32 paXyHOK SIKHX Bi0yBa-
€THCSI KPOBOTIOCTAYaHHS XKyBaJIbHAX M 5131B. BpaxoBytoun
TEOPETUYHE Ta NPAKTHYHE 3HAYCHHS JaHOTO MUTaHHS,
a TAKO)K HEZIOCTATHE BUBYECHHS Ta CyNIEPEWIHBICTD BUCIIOB-
JIFOBaHMX Y JITEpaTypi MOMISAIB, MU 3aiHSIIHCS BUBUCHHAM
ocobarBOCTEH Tororpadii riIok KPUIOOAI0OHOT YaCTUHI
BEPXHBOIMIEJICITHOI apTepil y IIOMIB JIFOAWHH Pi3HOTO BIKY.

MerTa. 3’sicyBatu ocobnuBocTi deranbHoi Tonorpadii
TLTOK KpMIIONIOAIOHOT YaCTHHU BEPXHBOIIEIIEITHOT apTepil
3 ypaxyBaHHSM IXHbOT 1HIUBIyabHOI aHATOMIYHOT MiH-
JIMBOCTI.

MaTepian Ta meToau
JocaipkeHHs TPOBEACHO Ha Ipenaparax 27 IMiojiB
monuuu 81,0-375,0 MM TiM’STHO-KyIPUKOBOI JTOBXHUHHU

(TKMO) 3a 1o1oMOT010 MaKpOMiKpOCKOIIIYHOTO Mpema-
pyBaHHsI, iH’ekuii cynuH i Mopdomerpil 6e3 30BHIIIHIX
03HaK aHATOMIYHUX BIOXWJIEHb a00 MPUPOIHKEHUX Bal
PO3BUTKY CTPYKTYp JUISHOK royioBH i mui. [1noan macoro
morax 500,0 T mocmimkeHo 6e3mocepenaso B OKHIT «Yep-
HiBelbKe O00JIACHE MaTOJI0roaHaTOMIYHE OOpOY» 3TiHO
3 JOTOBOPOM IPO HayKoBY cmiBmpairo. Okpemi mpermna-
party IUIONIB JIIONMHYU BUKOPUCTAHO 3 KOJIeKLii kadeapu
aHaToMmil, KJIIHIYHOT aHATOMIl Ta OnepaTuBHOI Xipyprii
ByKOBHHCBHKOTO AEPKaBHOTO MEIUYHOTO YHIBEPCHUTETY,
oTpuMaHux y nepiog 10 2006 poky 3rigHO 3 YHHHUM Ha
TOM 4ac 3aKOHOAABCTBOM.

JocnimkeHHs! IpOBEIEHO BiAIOBITHO 10 OCHOBHUX
6ioeTnunux nonoxenb Kouseniiii Pagu €Bpomnu 3 mpas
monuHy Ta 6iomenunuau (Big 04.04.1997), I'enbcinchkoi
Jexnapanii BececBiTHROI Mean4HOT acomiarii Ipo eTuyHi
MIPUHIMII TIPOBEICHHS HAYKOBUX MEJMIHHX JOCIIIKEHb
3a yuactio moguan (1964-2013 pp.), Haka3zy MinicTep-
CTBa OXOPOHH 3710poB’s1 Ykpainu Bix 23.09.2009 Ne 690 Ta
3 ypaxyBaHHIM METOJUYHNX peKOMeHAaIii MiHictepcTBa
oxopoH# 3710poB’st Yipainu «Ilopsnok BuiaydeHHs Giono-
TIYHIX 00’ €KTIB BiJ MOMepIrX 0cCi0, Tijla IKUX MiISTaroTh
CYJOBO-MEJMYHIN EKCIIEPTH31 Ta MaToJIO0r0aHaTOMIYHOMY
JOCITIDKEHHIO, U HayKoBHX winei» (2018). Kowmiciero
3 IMTaHb 61IOMEMYHOI €TUKH ByKOBHHCEKOTO Iep>kaBHOTO
Meu4uHOro yHiBepcurety (mpotokon Ne 2 Big 16.10.2025
P.) HOpYIIEHb MOPAIBHO-TIPABOBUX HOPM IIiJ] 4ac MPOBe-
JICHHSI HAyKOBO-JIOCIIiTHOI pOOOTH HE BUSBJICHO.

JocmimpkeHHs € pparMeHToM KOMIDIEKCHOT TeMH Kade-
JIpY aHaTOMii, KJIIHIYHOI aHaTOMIii Ta OIIePaTUBHOI Xipypril
«CrareBo-BiKOBI 3aKOHOMIPHOCTI OHTOTEHETHYHHUX Iepe-
TBOPEHb 1 MOPPOMETPUIHI TApaMETPH OPTaHIB Ta CTPYKTYP
3a yMOB HOpMH 1 ekcriepiMeHTy. Mopdo-(hyHKIIOHAIBHI Ta
AHTPOIIOMETPUIHI 0COOIMBOCTI OIIOPHO-PYXOBOTO arapaTy
CIIOPTCMEHIBY (HOMep JeprkaBHOi peectpartii 0125U001531,
tepMinu BukoHaHHs 01.2025p. — 12.2029 p.).

PesynbTatn gocnigxeHHsA

Y BciX TOCTIIKEHUX IDIOMIB BEPXHBOIIIEICITHA apTepis
3HAXOJUTHCS Y KIITKOBHHI MiXK KPHJIOIIOJIOHUMHU M’ 13aMH,
a0o0 Ha 30BHIMIHIA TOBEPXHI OIYHOTO KPUIOMOAiOHOTO
M’s13a, YTBOPIOIOYH TO OIBIITY, TO MEHITY KUIbKICTh BUTH-
HiB. [Ipy oMy, CITiJ] i JKPECITUTH, 1110 Y OLITBIIOCTI IUIOIIB
8-10 MmicsIiB BepXHBOIIIEJICITHA apTepis Maja 2-3 BUTHHH,
JIBa 3 SIKMX BIANOBIIAIOTH PO3MIIICHHIO KPUIIOTIONIOHUX
M’43iB, 1 TOMY BEpXHBOIIEIEITHA apTepist Ha PO3IHIIax
BUSIBILIETBCS SIK Y MIDKKPHIJIONOAIOHOMY, TaK 1y CKPOHEBO-
KpUIIOMOAIOHOMY KITITKOBUHHUX MPOCTOpax. Y IMIONIB
JIOIVHY KPUIIOMOIiOHI M SI3H I He MaroTh BHPaXKEHOT
¢acuii. MixkkpuiIononiOHuit IPOCTIP YITKO BUSBISIETHCS
HaIPHKIHI IJIONOBOrO NEepiofy OHTOreHe3y JIIONUHU Ta
po3MilieHHi MK BEPXHBOIO 1 HIKHBOIO TOJIOBKaMH Oi4-
HOTO KpmitonoaioHoro M’s3a. CKpOHEBO-KPIIIOOMIOHAN
KJIITKOBHHHHUH MPOCTIP Yy IUIO/IB JIFOAWHN Ma€ BUIVISIA BY3b-
Koi 1iuaA (puc. 1).

VY HOOAMHOKHX BHIIQJIKaX BEPXHbOILICIICIIHA apTepis
3HAXOUIIACS B JUISHI BEPXHBOTO KPar OI1YHOIO KPHJIO-
moxibHOTO M’s13a (3 crocTepekeHHs ), ab0 mpsAMyBaja o
Horo cepenHiii yactuHi (2 npenaparu) (puc. 2), 44 Ipoxo-
JIMJTa Ha MeXI1 3 HIDKHIM Kpaem M si3a (1 BUMamoK).
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Puc. 1. Tonorpacis rnuéokux KniTkoBUHHMX NPOCTOPIB NULSA Ha NONepPe4YHOMY PO3nusi ronoBm
(cxemaTuyHe 306paxKeHHs):

1 — 6iyHUU KpunonodibHull M’s3; 2 — npucepedHill KpunonodibHul M’s3; 3 — MiXKpuUIonodibHul rnpocmip; 4 — cKPOHe8o-
KpunonodibHut npocmip; 5 — kpunonodibHul 8idpocmok KnuHonoOibHOI Kicmku; 6 — CKpoHesul M’s3; 7 — npusywHa
ClUHHa 3aro3a; 8 — eepxHboujenernHa apmepis; 9 — a3ukosul Heps; 10 — HUXHIU Komipkosul Heps; 11 — eupocmkosuli
8i0poCcmMOoK HUXHBOI wenenu; 12 — 8HympiwHs1 coHHa apmepis; 13 — criuzoea 0b60s10HKa 3iga; 14 — xpsAwo0ea 4yacmuHa
cnyxosoi mpybu; 15 — eunuy4Ha dyea; 16 — spemMHa 8upiska nomusu4Hoi kicmku; 17 — xoaHu, 18 — eepxHbouwenernHa
nasyxa; 19 — nepeeopodka Hoca.
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Puc. 2. CtpykTypu npaBoi 6i4HOi ginsiHku nuus nnoaa noavHn 185,0 mm TKA.
®doTto makponpenapary. 36. 1,7:
1 — 308HIWHSI COHHa apmepisi; 2 — eepxHbouwlenernHa apmepis; 3 — nepedHsi aruboka cKpoHesa apmepisi; 4 — nosepxHesa
CKpoHega apmepisi; 5 — cKpoHesul M’si3; 6 — 3a0Hs 8ywiHa apmepisi; 7 — nuueea apmepisi; 8 — nid’a3ukosuli Hepes; 9 — 8epxHs
wumonodibHa apmepis; 10 — eepxHs1 20pmaHHa apmepis; 11 — 3aeanbHa coHHa apmepisi; 12 — briykaroquli Hepa.

Bin xpunomnoiOHOT YacTHHH BEPXHBOIIEIICITHOT apTe-
pii, sIk mpaBmII0, OEPYTH MTOYATOK MEPETHs 1 3a1Hs IINOOKI
CKpOHeBi (puc. 3), KyBalibHa Ta I[iYHa apTepii, KpUiIoIo-
ni0OHI rinku (puc. 4) 1 BepXHs 3a7HS KOMIpKOBa apTepis.
3okpema, y mioga 215,0 mm TK]I BusBIE€HO aHACTOMO3
MIDX TUTKaMH KPHJIOTIOAIOHOT YaCTHHH MPaBOi BEPXHBO-
HIEJICTTHOT apTepil — MEPEIHBOI0 1 3aIHBOI0 TIIHOOKUMU
CKPOHEBUMH apTepisiMu (AMB. pUC. 4), M0 Y3TOJDKY€ETHCS
3 JaHUMH Jiiteparypu [26, 27].

B omromy Bumnanky (mrix 170,0 mm TK]T) mpasi riu-
0OKa CKpOHEBa Ta IiYHA apTepii BIAXOMMIN 3araJbHUM
CTOBOYPOM BiJ] IPaBOi BEPXHBOIIEIIEITHOI apTepii. Y mioga
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190,0 mm TK/I niBi mmmboka CKpoHEBa apTepis 1 Kpuiio-
rofiOHa TijKa BIAXOIMIH BiJ JIiBOI cepeqHb0I 0007I0HHOT
aprepii.

VY mnopa 185,0 mm TK]I BusiBieHo atunoBuii BapiaHT
tonorpadii rilok KpuIonoAiOHOT YaCTHHH JIIBOT BEPXHBO-
mesnernHoi aprepii. Tak, 3a7Hs IMOOKa CKpOHEBa apTepis
BIIXO/IMJIA BiJl HUKHBOI KOMIPKOBOI apTepii Ta yTBOPIO-
Bajia aHaCTOMO3, Y BUIJISAI cepIia, 3 MepeaHboI0 IInbo-
KOIO CKPOHEBOIO aprepieto (puc. 5). OTxe, OJJUH KiHEIb
3aIHbOI IIIMOOKOT CKpPOHEBOT apTepil BIXOAUB BiJl HIK-
HBOT KOMIpKOBOI aprepii, a iHIIMH KiHeub apTepii, IKui
3a (hOpMOIO HaraJyBaB rOCTpHil KiHelb cepna, popMyBaB
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HETHITOBE 3’ €THaHHs. Takuii BapiaHT Ha CHOTOJICHHA Y JI0-
CTYIHHX JDKEpEIax JITepaTypH TPAIUIIETHCS BKpai PiKo.
VY nopociux aHaTOMIYHUX JOCHTIKEHHIX 3aHS TITHO0Ka
CKPOHEBA apTepis iIHKOJIX BiAXOIUTH BiJl HETUTIOBUX JDKe-
pen abo YyTBOPIOE 3aralibHi CTOBOYPH 3 IHIIMMU TiIKaMU

/ £ :
Puc. 3. CtpykTypwm nisoi 6|t||-|0| AinsHKKM nuua nnoga moavHu 230,0 mm TKO.
®oTo makponpenapary. 36. 2,1:

1 — cyOuUHHO-HepeosuLl MyHOK Wui; 2 — HUXHbOWerenHa YyacmuHa eepxHboujesnenHoi apmepii; 3 — kpunonodibHa
YacmuHa eepxHbouwenernHoi apmepii; 4 — kpunoniOHebiHHa YacmuHa eepxHbouwlesnenHoi apmepii; 5 — nepedHsi enuboka
CKpoHesa apmepisi; 6 — 3a0Hs1 2nuboka cKpoHesa apmepisi; 7 — ogepxHesa CKpoHesa apmepisi; 8 — nuuesa apmepisi;
9 — nid’a3ukosuli Heps.

11
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BEPXHBOLIEIEITHOT apTepii (30KpemMa 3 HIKHBOIO KOMipKO-
BOIO apTepiero abo rikaMu cepesHboi 000I0HHOT apTepii),
1 onMcaHi aHACTOMO3U MIX MepeHbOI0 Ta 3aHHOI0 TIIU-
OOKOI0 CKPOHEBOIO apTEPIEr0 Ta CepeIHbOI0, 200 OBEPX-
HEBOIO CKDOHEBHMH aprepismu [26, 28, 29].

Puc. 4. CtpykTypu npaBoi 6i4HOI AinsiHKK nuua nnoga moguHn 215,0 mm TKA.
®doTo makponpenapary. 36. 1,9:
1 — 308HIWHS COHHa apmepisi; 2 — sepxHbowjenernHa apmepis; 3 — kpunonodibHi 2irku sepxHboOWenenHoi apmepil;

4 — nepedHs enuboka ckpoHesa apmepisi; 5 — 3a0Hs enuboka cKkpoHesa apmepisi; 6 — aHacmomo3 MiX nepedHbO ma
3a0HbOI0 2IIUBOKUMU CKPOHEesUMU apmepisamu; 7 — xupose mino biwa; 8 — nidHuxHbowenenHa 3anosa; 9 — nid’asuxkosutl
Heps; 10 — nosepxHesa ckpoHesa apmepis; 11 — mim’siHa einka nosepxHeeoi ckpoHesoi apmepil; 12 — noboea 2inka
rnosepxHesoi ckpoHesoi apmepii; 13 — 3a0Hs sywHa apmepis; 14 — eepxHs ujumonodibHa apmepisi; 15 — eepxHs
eopmaHHa apmepis; 16 — nomu4Ha apmepis; 17 — bnykatoquli Heps, 18 — wuno-nid’a3ukosull M’a3.
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Puc. 5. CtpykTypwm niBoi 6iuHoi g4inAHkn nuusa nnoga noauHu 185,0 mm TKA.
®doTo makponpenapary. 36. 1,7:

1 — 308HIlWLHST COHHa apmepisi; 2 — 8epXxHboWenernHa apmepisi; 3 — nosepxHeea ckpoHesa apmepisi; 4 — nepedHs enuboka
CKpOHeesa apmepisi; 5 — 3a0Hs1 anuboka ckpoHesa apmepisi; 6 — HUXHI KOMIPKO8i apmepisi | Heps, 7 — aHacmomo3 Mix
rnepedHbOH0 i 3a0HbOI0 2rTUbOKUMU CKPOHEe8UMU apmepisiMu; 8 — 3a0Hs 8ywHa apmepis; 9 — momunu4yHa apmepis;

10 — nuyesa apmepis; 11 — niOHUXHbOWeNenHa 3ano3a; 12 — 3adHe Yepesye 0so4epesyesozo m’s3a; 13 — epyOHUHHO-
KITHHYUYHO-COCKONOOI6HUL M’s3.

M’5130Ba TKaHHWHA € XOPOILMM IUTaCTHYHUM MaTepiajioM,
JUTSL TIPYKUBIICHHS SIKOT HEOOX1/THO 30epEKCHHS CY/THH Ta He-
PBIB, sIKi )HBIISITH M’513. [Ipy 11boMY, O/IHAaK, BUHUKAE HE00-
XiJIHICTb YpaXyBaHHS PO3IIONLUTY HEPBIB Ta apTepiil y TOBILI
JKYBaJBbHHUX M’s131B. Y HalllOMy JOCIIJDKSHHI MU 3BEPHYIIN
yBary Ha 0COOJIMBOCTSIX KPOBOIIOCTaYaHHsI )KYBAIBHHX M SI31B
TUIKaMK KPUJIOTIONIOHOT YaCTUHH BEPXHBOIIIEIICITHOT apTepii.
BcranopieHo, 1110 )KyBalibHa apTepisi BXOAUTH y TOBIILY KY-
BaJILHOTO M’513a B JIJISIHIII HOTO BEPXHBO-3aJHBOTO KiHIIS Ta
JIIMTHCS HA YUCIICHHI TUIKH, 1110 PO3TaTyKY€EThCS Yy BEPXHIX
Biaiiax M’s13a. Hamu BUSIBIIEHO BapiaOeNIbHICTh KUTHKOCTI Ti-
JIOK YKYBaJIbHOI apTepii — Bix 2 10 9. Yci BHYTPINIHEOM S130B1
apTepii aHaCTOMO3YIOTh MiX CO00I0 Ta (POPMYIOTH y TOBIIII
YKyBaJIbHOTO M’s13a apTepialibHy CITKY. B IisHII nepeqHporo
Kparo KyBaJILHOTO M’si3a apTepiaibHi MJIKA aHACTOMO3YIOTh
MIXK CO0010, YTBOPIOFOUH JIyTH y BUITISII apKal. Y OLIbIIOCTI
JIOCIIJPKEHHX TIIO/IIB JKyBaIbHUI HEPB LI0JI0 OHOMMEHHOT
apTepii PO3MIIIYEThCS OUTBII TTOBEPXHEBO 1 MEPETUHAE TIiT
TOCTPUM KYyTOM TLIKH XyBallbHOI apTepii. B ogHomy Bu-
nanky (rwrin 305,0 mm TK]T) nero gomepeny Bif IEHTPab-
HUX BIIUIUTIB )KyBaJILHOTO M 5132 CTOBOYP JKyBaJILHOTO HEpBa
MepeTHHAB M1 roctpuM KyToM (30°) sKyBabHy apTepiro, 1o
OpaJa royaTok BiJl HIXKHBOT KOMipKOBOi aprepii. Haii gani
po BapiabeNbHICTh KUIBKOCTI TIOK JKYBaJIbHOI apTepii — 2
10 9; hopMyBaHHS BHYTPIIIIHBOM s130BOT apTepiabHOI CITKY;
TIEPETHH KYBAJILHOTO HEPBA ITi]] FTOCTPUM KYTOM T'iJIOK OJTHO-
HWMEHHOI apTepii y3ro/uKyoThCs 3 JaHUMHU JiTeparypu. Tak,
i1 yac 25 po3THHIB TPyMiB OyJI0 OIHUCAHO JI0 CEMH T'JIOK, LII0
MOCTAYaIOTh KYBAIBHUI M’513, 13 BUPKEHOIO apTepialIbHOI0
BapiabenpHicTio [13]. B omisinoBiii nparii Takox miKpecaeHo
3HA4YYIIICTh BHYTPIIIHBOM SI30BHX CITOK Ta HEWPOBACKYJISIP-
Horo nponukHenHst [30]. deski nocnigauku [31] BKasyroTh
Ha JIOCUTb YacTi aHACTOMO3W MDXK )KyBaJIbHUMH Ta CKpOHe-
BUMH apTepissMu. TakuM YMHOM, Hallli CIIOCTEPEKEHHSI JIOTIO-
BHIOIOTB ICHYI041 BIJIOMOCTI 1010 BapiaOeNbHOCTI KIJTBKOCTI
T'iIoK 1 crenudiYHuX B3a€MOBITHOILICHb HEPBIB 1 apTepiit
OKPEMHX JUJISTHOK TijIa.
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Ha Bcix mocinipkeHUX HaMHM Iperaparax Micls BXO-
JOKCHHSI OCHOBHHUX apTepiil y CKPOHEBHUH M 53 pO3TallIOBY-
BAJIMCS B 3BY)KEHIl 4acTHHI M’s13a 3 00Ky HOT0 BHYTPILIHBOT
noBepxHi. [lepenus mmboka cCKpoHeBa apTepisi, y CylpoBoO/Ii
OJIHOMIMEHHOTO HEpPBa, SIK MPABMJIO, MPSIMYBaIa Y Iepe/IHii
YaCTUHI CKPOHEBOTO M’513a y BEPTUKAILHOMY HAalPSIMKY, L0
30Ira€ThCs 3 HAIPSIMKOM TEPEAHIX, BEPTHKAIBLHO PO3Millie-
HHX, Iy4KiB M’s13a. J{IISTHKY Tairy keHHs 3aJHbOT TITHOOKOT
CKpOHEBOI apTepii i cepeJHhOro MIMOOKOro CKPOHEBOTO He-
PBa BIINOBIIAIOTH CEPEIHIM BiJUIIaM CKPOHEBOTO M’s13a, TIPU
IbOMY HEpPB PO3MIILIEHHH OLTBII TOBEPXHEBO MO0 3a3Have-
Hol aprepii. CitiJt 3a3Ha4MTH, 110 PO3NOILT T'IIOK 38 HBOT IVIH-
00KOT CKpOHEBOT apTepii i CepeIHHOr0 NTMOOKOTO CKPOHEBOTO
HEpBa Y CEPEeHIX BIAIIaX CKPOHEBOTO M’si3a BiOYBA€THCS
y KOCOMY HAIpsIMKY, 1[0 CITiBIIaa€ 3 HAIPSIMKOM CEPEIHIX
KOCHX M’SI30BHX ITy4KiB. Y MOOIMHOKUX BUIAJIKaX BiJl K-
0oKo1 ByIIHOT apTepii Opanu movarok aprepiaibHi T'iJIKH,
IO Y CYNPOBO/I 38 JHHOTO NIMOOKOTO CKPOHEBOTO HEpBa,
NPSIMYBaJIM y TOPH30HTAILHOMY HAIPSIMKY 0 3a]IHIiX Bili-
JIB CKPOHEBOro M’si3a. HalObIily KiNBKICTh apTepialibHUX
ray)KeHb BUSIBIICHO B CEPEIHIN YaCTHHI CKPOHEBOTO M’si3a.

CTOCOBHO KpOBOITOCTa4yaHHs MPHCEPEAHBOTO 1 Oiy-
HOTO KPHJIOTIOAIOHUX M’531B y IUIOMIB JFOMUHH, TO CIIiJ
3a3HAYMTH, 10 KPUIIOMOAIOHI apTepiaibHi TiIKH BXOAAThH
y M’5I34 3 BHYTPIIIHBOT IOBEPXHi Ta OLIbII-MEHII PiBHO-
MIpHO TX BaCKYJISIPU3YIOTb, IIPU YOMY apTepiaJibHi I'JIKH 3a-
JSIratoTh MIMOIIe 32 HepBu. [10 BITHOIIEHHIO 10 HAIPSIMKY
M’SI30BHX ITYHYKIB apTepiajibHi TJIKH PO3MIILYIOTHCS Mij
IPSIMAM KYTOM. Y TOBIIII IPUCEPEIHBOTO KPHUIIONOIIOHOTO
M’si3a apTepii yTBOPIOIOTh TYCTy APIOHONETINCTY CITKY
aHactomo3iB. OTpHUMaHi pe3yJbTaT IIpo KPOBOMOCTaYaHHS!
HPUCEPEAHBOTO 1 G1YHOTO KPUIIOMOAIOHUX M SI31B Y TUIOIIB
JIFOMMHY CIIBIAJAI0Th 3 JAHUMHU JITEpaTypu mpo Te, 0
TUTKK KPUJIONO/1iOHOT YaCTHHH BEpXHBOIIENIETHOT apTepil
BXOJISITH Y IIi M’S13M 3 1X BHYTPIIIHBOI MOBEPXHI 1 piBHO-
MIpHO X BaCKyJIsIpU3yI0Th, (HOPMYIOYH BHYTPILIHBEOM SI30Bi
CITKH Ta aHACTOMO3H, TIPH IIbOMY apTepialibHi CTOBOYpH 3a-
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JISIrafoTh IIMOIIE 32 HEPBH Ta IEPETHHAIOTH M SI30B1 ITyUKH
i npssMuM KytoMm [14, 17, 32].

VY mona 240,0 mm TKJ] okxpim ABOX KpHIOMOAiOHNX
TLITOK, sIKi Opalii TOYaToK Oe3MOCEPEIHBO B/l BEPXHBOIIIC-
JIETIHOT apTepii, BUSBICHO JOJATKOBE JHKEPEIO KPOBOIIOC-
TauyaHHS OIYHOTO KPMIONOAIOHOTO M’si3a — apTepiajbHa
TiyTKa, 0 TOYMHATACS BiJ IIIYHOI apTepii. Burie 3a3Ha4ueHi
apTepiaJIbHi TUTKH ITi TPSIMUM KyTOM TIEPETHHAIH M’ I30Bi
ITyYKH O1YHOTO KPHIIOTIONIOHOTO M’s13a.

BBaxkaemo, 1110 OTpHMaHi HaMH JaHi PO BapiaHTHY
aHaTOMIIO TiJIOK BEPXHBOIIEIEIHOT apTepil Ta mKeperna
KpPOBONIOCTA4YaHHS XyBAJIbHUX M A31B y IUIOZIB JIfO-
JIMHU MalOTh BaXXJIMBE MPHKJIaHE 3HAUYCHHS y MIEJICITHO-
JIMIEBIN Ta IIACTHYHIN Xipyprii, cToMaTosoril A aHa-
TOMIYHOTO OOTPYHTYBaHHS pO3pi3iB i Yac MPOBEICHHS
MIOTIIaCTUYHHUX OIepaniil 3 HalOUIBITUM [IaiHHIM
BHYTPIIIHBOM SI30BUX apTepiil, BU3HaUCHHS HAHO1IbII
pamioHaJIbHUX, (i310J0TTYHHX CITOCO0IB, 110 30epiraloTh
Ta BiTHOBIIIOIOTH (DYHKIIIOHATBHI ITOIIKO/PKEHHS TKaHHH.

BucHoBku
1. V nioaiB NoAMHHA BEpXHbOUIEJEITHA apTepis
JIOKAJI3yEThCSA Y MINKKPHJIOMOAIOHOMY Ta CKPOHEBO-

NMiTepatypa:

KPHJIONO/iIOHOMY KIIITKOBUHHHX ITpocTOpax, Gopmye 2-3
BUTHHU, JBa 3 SIKUX BiAMOBIIAIOTH PO3TALTyBaHHIO KPUJIO-
MOIOHUX M’SI31B.

2. BusBieHo BapiaOeibHICTh OYATKY T1JIOK KPHJIO-
MMoi0HOT YaCTHHH BEPXHBOIIENCITHOT apTepii, BKIIIOYHO
3 PiIKICHIMH aHACTOMO3aMH Ta aTHITIOBUMH BiJrairy>KeH-
HSIMM 33/THBOI TIIMOOKOi CKPOHEBOI apTepii.

3. JKyBanbHa Ta IMOOKI CKpoHEBi apTepii GopMyIoTh
BHYTPIIIHBOM 5I30Bi apTepiaibHi CITKHU Y TOBII BIATIOBIIHIX
M’$131B, 3 OUTBII ITIMOOKHMM PO3TAllyBaHHM apTepiil BiTHOCHO
HEpBIB, 110 3a0e311euye piBHOMIpHE KPOBOIIOCTa4YaHHL.

4. OTpuMaHi aHi TiAKPECITIOIOTh BaXJINBICTh Bpa-
XyBaHHsI MOKJIMBUX BapiaHTiB Tonorpadii cyauH i HepBiB
TP XipyprivHUX BTPyYaHHIX Ha KyBaJIbHUX M’ 32X 1 pO3-
[IMPIOIOTH 3HAHHS PO aHATOMIYHY BapiaOeNbHICTh I'JIOK
BEPXHBOIIEIIETTHOI apTepii y TUIOAIB JIIOANHH.

MNMepcnekTnBM noganbLKX po3pobok. [Torpedy-
I0Th JA€TAIEHOTO BUBYCHHS MOP(]O-(pyHKIIOHAIBHI B3aEMO-
BIZIHOIIICHHS apTepiil Ta HEpBiB CKPOHEBOTO, JKYBAJILHOTO
1 KpHIIONIOAIOHUX M SI31B Y Pi3HI TEPMIHHM ILIOOBOTO Iie-
piony pO3BHUTKY JUIsl OKPAICHHS XipypriyHOl NPaKTHKU
Ta IJIaHYBaHHS PEKOHCTPYKTUBHHUX BTPYYaHb.
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FETAL ANATOMICAL VARIABILITY OF THE MAXILLARY ARTERY
R. Soltys, T. Khmara, O. Soltys, M. Yasinskyi, B. Kuzniak

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

The maxillary artery constitutes a critical vascular structure at risk of iatrogenic injury during numerous oral and maxillofacial
surgical procedures. Precise knowledge of its topographical relationships to anatomical landmarks is essential for enhancing procedural
safety and preventing life-threatening haemorrhage. Owing to its deep location within the infratemporal fossa, the maxillary artery is not
amenable to direct ligation; consequently, in cases of uncontrolled bleeding from its branches or during surgery in its vicinity, ligation
of the external carotid artery is commonly performed.

Objective of the research. To investigate the topographical features of the branches arising from the pterygoid segment of the
maxillary artery in human fetuses, with particular emphasis on individual anatomical variability.

Methods. The study was conducted on 27 human fetuses with parieto-coccygeal length (PCL) ranging from 81.0 to 375.0 mm,
utilising macro- and microdissection, vascular injection with coloured latex, and morphometric analysis. All specimens were free of
externally detectable congenital anomalies or malformations of the head and neck region.

This research forms a component of the planned comprehensive study of the Department of Anatomy, Clinical Anatomy and
Operative Surgery, Bukovinian State Medical University: «Sex- and age-related patterns of ontogenetic transformations and morphometric
parameters of organs and structures under normal and experimental conditions. Morphofunctional and anthropometric features of the
musculoskeletal system in athletes» (State registration No. 0125U001531).

Results. Considerable anatomical variability was observed in the branching pattern of the pterygoid segment of the maxillary artery,
including the formation of anastomoses between the anterior and posterior deep temporal arteries, as well as rare atypical origins of the
posterior deep temporal artery directly from the inferior alveolar artery.

The masseteric artery penetrates the masseter muscle at its posterosuperior aspect and bifurcates into 2-9 terminal branches, which
interconnect to form an intramuscular arterial plexus. Within the muscle, the arterial branches lie deep to the masseteric nerve and cross
it at an acute angle.
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The anterior, middle, and posterior deep temporal arteries supply the corresponding regions of the temporalis muscle, forming
arterial networks oriented parallel to the muscle fibre direction: vertical in the anterior portion, oblique in the middle, and horizontal in
the posterior portion — thereby ensuring homogeneous vascularisation.

In the medial and lateral pterygoid muscles, arterial branches enter predominantly from the medial surface, course perpendicular
to the muscle fibres, and establish a dense, fine-meshed vascular network. In isolated cases, supplementary supply was observed from
the buccal artery

Conclusions

In human fetuses, the maxillary artery is situated within the interpterygoid and temporopterygoid fat compartments, exhibiting two
to three characteristic curves — two of which correspond to the contours of the medial and lateral pterygoid muscles. Variability in the
origin of branches from the pterygoid segment was documented, including rare anastomoses and atypical branching of the posterior deep
temporal artery. The masseteric and deep temporal arteries form intramuscular vascular networks aligned with muscle fibre orientation,
with arteries positioned deep to the accompanying nerves, thereby ensuring uniform perfusion. These findings highlight the necessity
of precise knowledge of neurovascular topography during surgical interventions involving the masticatory muscles and contribute to
the understanding of anatomical variation in the maxillary artery’s branching pattern during fetal development.

Keywords: Anatomy; Maxillary Artery; Masticatory Muscles; Infratemporal Fossa; Fetus; Anatomic Variation; Dentistry.
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OCOBJIUBOCTI BIKOBOI
MOP®OJIOTII POTOBOI ITOPOXXHUHNU
Y [IPEHATAJIBHOMY IIEPIO/I

O. B. luzuxano, 0. /1. bypiok, P. P. JIlmumpenxo, HTOTEHE3Y JIFOIUHUI

H. b. Ky3usax, I1. I1. Ilepeouitnic

ByxoBuHCBHKHH NepikaBHUH Meanunuid yHiBepcuteT MO3 Ykpainu
(M. YepHiBui, Ykpaina)

Pesiome.

Cyuacnumu monoepagpo-anamomamu ma KiHiyucmamu éce Oiivuie NPUOIIAEMbCA Y8a2u 8iK0OGIU, KOHCMUMYYIUHIl ma
iHOUGIOYaNbHIll AHAMOMIUHINT MIHIUBOCII OP2AMI8 PIZHUX cUCmeM i, 30KpeMd, CKAA008UX YMEOPEHb POMOBOT NOPOHICHUHU, iX
6NIUBY HA nepebie NAMONOIUHUX NPOYECI8 8 OP2AHIZMI IHOOUHU.

Memoto docnioxcennsn 6yno 3’acysamu 0coonueocmi mopgozenesy, CmaHosIeHHs MOnoepagii ma eapianmmuy aHamomiio
O0p2ami6 i CmpyKkmyp 61acHe pomoeoi NOPONCHUHU ) NILOO0BOMY NePiodi OHMO2eHe3) THOOUHU.

Mamepian ma memoou docniddcenna. [Jocniodxcenns nposedeno na npenapamax 20106u 25 nepeonnodie 14,0-80,0 mm
mim sHO-Kynpuxoeoi 0oeacuru ma 20 niodi 3a 00nomMo2or KOMIIEKCY Memooie MOPPON02iuH020 O0CHIONHCeHHsL — IH €KYil CYOUH,
MaKpOMIKPOCKONIYHO20 NPenapyeanHs, GUSOMOGIEHHS | GUGUEHHS 2iCION02IYHUX NPenapamie, mpueUMipHo20 KOMA IOMEPHO20
PEKOHCMPYIOBAHHS, MOPGOMEMPIT ma CMamucmuiHo2o ananizy. JJocniodicentss npo8edeHo 8iON0GIOHO 00 OCHOBHUX OIOEMUUHUX
nonoocenv Koneenyii Paou €sponu 3 npag noounu ma diomeouyunu (8io 04.04.1997 p.), I'envcincokoi oexnapayii Bcecgimmboi
MeOuyHOT acoyiayii npo emuyHi NPUHYUNU NPOBEOEHHS HAYKOBUX MEOUYHUX DOCTIOMNCEHb 3a yuacmio moounu (1964-2013 pp.), naxasy
Minicmepcmea oxoponu 300pog s Yrpainu 6i0 23.09.2009 p. Ne 690 ma 3 ypaxyeannam memoouunux pekomenoayiti Minicmepcmea
oxoporu 300p08’s Yrpainu «Ilopsdok eunyuenHs 0iono2iyHux 0o '€ekmis 6i0 nomepaux ocio, mina sKux nioasieaioms cy0o80-meOuyHiil
exchepmu3zi ma namono20aHamoMiyHOMy 00cniodicenHIo, O Haykoeux yinetly (2018 p.). Komicielo 3 numans diomeouynoi emuxu
Byrosurcorozo deporcasrozo meduunozo yHisepcumemy (npomoxon Ne 2 6io 16.10.2025 p.) nopyuienb MOpaibHO-npasogux Hopm
nio uac npogedenHs HayKo8o-00CIiOHOT pobomu He 8usAsieHo. JJoCTiOxHCeH s € (PpazmeHmom NIaH080i KOMNIEKCHOT memu Kagheopu
eicmonoezii, yumonozii ma embpionocii Bykosurcokoeo depoicagnoco meduunoeo yHisepcumemy « CmpykmypHo-@yHKYIOHaNbHI
0CcobIUBOCI MKAHUH [ OP2AHI6 6 OHIMO2EHe3l, 3aKOHOMIPHOCI 8APIAHMHOT, KOHCIMUMYYINIHOIL, CMameso-6iKo8oi ma NopieHANbHOL
Mmopghonoaii modunuy. Jlepacasnuti peeccmpayiiinuti omep: 0121U110121. Tepminu euxonanns: 01.2021-12.2025.

Pesynomamu. Bracre pomoga nopoxcHuna 00 3-MicAiuH020 8IKy matixce 8i0CYMHA, uepe3 KOPOMKI iKY HUXCHbOI ujenent,
KOpOmKe ma wupoke nioHeOinHs i i0cymHicmy 3y0i6 60HA Jyice KOPOMKA. Y Ni3HIX NA100i8 | HOBOHAPOOINCEHUX BNACHE POMOBA
NOPOJCHUNA NPUMUKAE 00 HUNCHLOT CHINKU OYHOI AIMKU, WO CNPUYUHEHO CIAOKUM PO3GUIMKOM BEPXHbLOI Wyenent.

Bucnoeku. 1. Y npenamanvromy nepiodi onmozenesy 100UHU POIMEANCYBANHS POMOGOT NOPOICHUHU HA NPUCIHOK POMY A 81ACHE
POMOBY NOPOACHUHY 8I00YBAEMBCSL NO ACEHHOMY KPAlo, SIKULL 2ICION02TYHO BI03HAYAEMbCA Micyem nepexody 6azamouapo8ozo
NII0CKO20 HE3P0208LI020 enimeito ACEHHO20 Kparo y 6a2amouaposuti enimeiii pomogoi NOPONCHUHU i3 3HAUHO MEHULOK KIIbKICIO
NAACMIB, a MAaKoH#C NiOAe2N010 NPUCIHKOB0I0 naacmunkoio. 2. JKupose mino woku, sike dobpe supasicene y npeHamaibHomy nepiooi
OHMO2eHe3Y HOUHU, HA GIOMIHY 8i0 OOPOCIUX, BNIUBAE HA MONOSPADII0 NPUSYUHOT NPOMOKU, KA ONUCYE HAO HUM OY20N00IOHUIL
xi0. 3. Huoicus cminka pomogoi noposiCHuHU y npeHamanbHoMy nepiodi po36umky UpI3HAcmbCsl 6i0 Oeghinimuenoi 0y0osu micyem
NOYAMKY 3A0HIX NYYKIE WelenHO-nio SI3UK08020 M s34 HA PIGHI 3a4amKa Wocmozo, pioue — n’amoeo 3yoa. 4. Bepxus cminka
POMOBOI NopodCcHUHY (Meepoe NiOHebIHHS) BUPI3HAEMbCA AHAMOMIYHOIO 8apPiadeNbHICIO Pi3ye8o20 0OMBOPY Ma pPi3yesoi KiCmKU.

Knrouoei cnosa: enacne pomosa noposichuna,; 0Ho pomosoi nopodicHuHl, CHOMAMONO02IA, Welento-nio a3uKoeuti M a3,
AHAMOMIYHA MIHAUGICMb, NIIO.

BcTyn

CyuacHa eMOpioJIoris Ta aHaTOMisl PO3POOIISIOTH MOP-
(ororiyae MATPYHTS TSI BUPIMICHHS TaKUX BAKJINBHUX 3a-
BIaHb Cy4aCHOI MEIUIIMHH, K IPOQITaKTHKA, JIarHOCTHKA
Ta JIIKYBaHHS YPOMKEHHUX Ta CIaJIKOBHX 3aXBOPIOBAaHb, BU-
pitreHHs Ipo6IeM Oe3ITiAHOCTI, TPAaHCIUIAHTALIIS OPTaHiB
Ta TKaHWH, 00pOTHOa 13 37MOAKICHIMH HOBOYTBOPCHHSIMU
tomo [ 1, 2]. Bpomosk OCTaHHIX AECATHIIIT CIIOCTEpira-
€ThCSI 3HAYHUI1 TPOPHB Yy BHBYCHHI 3apOAKOBOTO Ta ILJIO-
JIOBOTO TIEPiOIiB PO3BUTKY JIOAWHH, IO CTAJI0 MOKITHBAM
3aBIAKHY BIIPOBAKCHHIO HOBITHIX TEXHOJIOTIH IIarHOCTHY-
HOI MeIUYHO]I Bizyami3allii, TaKiX SK YJIbTPa3ByKoBa Jia-
THOCTHKA, KOMIT I0TepHa TOMOrpadisi Ta METOAN TeHeTHY-
HOTO aHaizy [3-6]. Posmupeni MoxIrBOCTI 6i0XiMiTHOTO
Ta IUTOTCHETUYHOTO aHAITI3Y JO3BOJIIOTH OUTBII IETAIBHO
JOCTIIUTH PO3BUTOK IIJIOAA, BUSIBUTH BiAXWIECHHS Y (op-
MyBaHHI OpTaHiB Ta BYaCHO pearyBaTH Ha MOXKJIHBI MIATOJIO-
TiYHI CTaHU, IO BiAKPHUBA€E HOBI TOPU30HTH IS (heTaIbHOT
Xipyprii Ta meprHaTaNIBEHOI MEIUITHHHA [7].
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CyvacHumH Tororpado-aHaTOMaM¥ Ta KITIHIIUCTaMHU BCE
OiTbIIe MPUALIETHCS YBArk BIKOBii, KOHCTUTYITIHIH Ta 1H-
JIUBITyaJTbHIM aHATOMIYHIH MIHJIMBOCTI OpTaHiB Pi3HUX CHC-
TEeM 1, 30KpeMa, CKJIaZIOBUX YTBOPEHb POTOBOT HOPOXKHKHH,
X BIUTMBY Ha Mepedir MaToJIOTiYHNX MPOIECIB B OpraHi3mi
mronuHH [8, 9]. Sk BioMo, 10 HIKHBOT IIETISTTH TPUKPITLTIO-
IOTHCS KYBaJIbHI M’SI3U Ta M’ 5131 BEPXHBOTO BTNy 1M,
ki OpMYFOTh THO POoTOBOI mopokauHH [10]. IlenemntHo-
i’ I3UKOBUH M’5I3 € MEXEI0 Mi>K POTOBOIO ITOPOKHUHOIO
Ta IISTHKOIO ITUI HE TUTBKH B TOMOTpad)0-aHATOMIYHOMY,
a TaKOXK y KIIIHIYHOMY CEHCI, X04a BiH 332,y TOIIHPIOETHCS
JIVIIIE JIO PiBHS TPETHOTO BEIMKOTO KyTHBOTO 3y0a. OTKe, po-
TOBa TIOPOYKHHUHA 11032y He Mae 4diTkoi Mexi [11]. Tlepenni
3yOHM HIKHBOI IV PO3MIILISH] BUIIIE JIiHIT TPUKPITUICHHS
M’5131B, & BEPXiBKH KOPEHIB 3aJIHIX 3y0iB 3HAXOAATHCS TIi]T
HIEIIETTHO-TTi1” I3UKOBOFO JIIHI€I0, 0 SKOi KPITUTHCS OTHO-
riMeHHni Ms13. ToMy 3amasibHi IPOIIeCH, SIKi BUHUKAIOTH B pe-
3yJIBTaT] YpaKEHHS 33/IHIX 3y0iB HUYKHBOI IIEIIETIH, 3a3BUYaid
TIOIHPIOIOTHCS B IUITHKY JIOYKA T THHKHBOIIEIISTTHOT 31031
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[12]. Tomorpado-anaToMigHi B3a€MOBITHOIIICHHS CYJIVH 1 He-
PBIB BCEepeMHI KICTKOBOTO KaHaTy HIKHBO] ITIEIIEITH CTBOPIO-
I0Tb 0COOJIMBI YMOBH, HAPHUKIIA/T il YaC PO3BUTKY 3JIOSIKiC-
HUX ITyXJIMH HWKHBOI IIEJIENH, TIPH [TbOMY CHIOCTEPIraroThest
CHJIBHI 00JTi, TOpyTIEeHHs TpOiKK Ta sIBUIIA HEeKpo3y [ 13-15].

BaxximBoro ramy33io HayKu, sika CIipsiMOBaHa Ha 30epe-
YKEHHS Ta IOKpAaIeHHs 310pOB’ sl JIFOMHY Ha PAaHHIX eTarax
11 JKUTTSI, IHTETPYIOYH OCATHCHHS CY9aCHOI METUTIMHH JUIST
3a0e3neueH s HalikpalyxX pe3yJIbTaTiB BariTHOCTI Ta paH-
HBOTO PO3BUTKY JAWTUHH, € nepuHaronoris [7]. [, sk
TIOBHOIIPaBHUH IMTaIi€HT, MOTpedye BUCOKOKBaITi(iKOBaHOT
MEIMYHOT JOTIOMOTH, 30KpEMa B KOHTEKCTI BIIOCKOHAICHHS
METOJIB JIIarHOCTHKH Ta MPOQITAKTUKHN YCKIIaJHEHb paH-
HBOTO aHTEHATAJIBHOT'O Ta MIEPUHATAIHHOTO nepiozis [8].

JlocuTh IIUPOKWIA JTialTa30H BIKOBOI Ta IHAWBIyaIbHOT
MIHJIMBOCTI (hacuiabHO-M SI30BHX Ta CYJUHHO-HEPBOBHX
YTBOPEHb CTIHOK POTOBOI IIOPO’KHUHH, 1HANBITyaTbHUH
THI POCTY Ta PO3BUTKY TKAaHHMH, MIHJHBI Tonorpadidni
B3a€MOBITHOLICHHS CTPYKTYP IIPHCIHKY pOTa Ta BIacHE
POTOBOI MOPOKHUHH, 3yMOBIIOIOTH CKJIJHICTh BUBYCHHS
iXHBOI Tonorpa¢iuHoi aHaTOMII y IUIOAIB Ta HOBOHA-
PODKEHUX Ta XapaKTepU3yIOThCS 0COOIMBUMH MOPJO-
(dyHKIIOHATEHUMHY TTapaMeTpamu [18].

Tomy, sk 3a3Ha49arOTh Aeski aBropu [10, 19-21] ms
BUPIMICHHS BAXJIMBUX TEOPETHUYHHUX IpoOIeM, TiCHO
TIOB’SI3aHUX 3 XIpypTi€lo POTOBOI MOPOXKHIHHU, HEOOXiTHO
3HaTH TONOrpad)0-aHATOMIUHI B3a€MOBITHOIICHHS CKJIa-
JIOBUX YTBOPEHB ii CTIHOK 3 BpaxyBaHHSIM (opM BikoBOi
AQHATOMIYHO{ MiHJIMBOCTI.

MeToto pocnigkeHHs Oyiio 3’scyBaT 0COOIMBOCTI
MopdoreHesy, CTaHOBJIEHHS Tonorpadii Ta BapiaHTHY
AHATOMIIO OPTaHiB i CTPYKTYp BIaCHE POTOBOI MOPOKHUHH
y TUIOJIOBOMY TI€Pi0JIi OHTOT'€HEY JIFOIUHU.

MaTepian Ta meToau AocnigKeHHsA

JlocaigKeHHS NPOBEJEHO Ha Mpemnaparax rojloBH
25 nepenmionis 14,0-80,0 MM TiM’STHO-KyIIPHKOBOI J0-
pkuan (TK) Tta 20 mmoni 81,0-375,0 mm TK/] 3a mo-
ITOMOTOI0 KOMIUIEKCY METOAIB MOP(OJIIOTIHHOTO JTOCi-
JOKEHHSI — 1H €Ki CYIIH, MaKpOMiKpPOCKOIIIYHOTO TIpera-
PpyBaHHS, BUTOTOBJICHHS 1 BHBYEHHS TiCTOJIOTIYHIX MIpemna-
pariB, TPUBIMIPHOTO KOMIT FOTEPHOTO PEKOHCTPYIOBAHHS,
MopdoMeTpii Ta CTATHCTHYHOTO aHami3y. JlociimkeHnii Ma-
Tepian OyB_6e3 30BHIIIHIX 03HAK aHATOMIYHUX BiIXHUICHB
a00 BaJ1 PO3BUTKY CTPYKTYP JIMLIEBOI TUISTHKHU TonoBy. [1pe-
TapaTH IWIOAIB JOCHTiHKyBaIUCh 6e3mocepenaso B OKHIT
«YepHiBelbKe 00J1aCHE MaToJIOr0aHaTOMIYHe OIOPOY 3r1HO
3 JIOTOBOPOM IIPO HAYKOBY cIiBmpaiito. Okpemi Makpo-
Tpenaparyd BUKOPUCTAHO 3 KOJEeKIIii kadeapu ricToorii,
uuTosorii Ta eMOpionorii BykoBHHCEKOrO 1€p:KaBHOTO
MEINYHOTO YHIBEPCHUTETY, SAKi OyH OTpUMaHi y epiof 10
2006 poKy 3riJHO 3 YNHHUM Ha TOH Yac 3aKOHOJABCTBOM.

JocimkeHHs POBEISHO BiTIOBIIHO 10 OCHOBHUX Oi-
OCTUYHUX TOoNokeHb KonBeriii Pagu €Bpormnu 3 mpas Jiio-
nueA Ta Oiomenuiuan (Big 04.04.1997 p.), Tenbcinchkol
nexmaparii BececBiTHROT MemM4HOT acoriarii mpo eTH4Hi
MIPUHIMIIH TIPOBE/ICHHST HAYKOBUX MEMYHHX JIOCIIIKEHb
3a ydactro monuad (1964-2013 pp.), Hakasy MinicTepcTBa
0X0poHH 310poB’st Ykpainu Bix 23.09.2009 p. Ne 690 Ta
3 ypaxyBaHHSIM METOAWYHMX peKoMeHaanii Minicrep-

CTBa OXOPOHH 3710poB’st Ykpainu «Ilopsaok BHITydeHHS
GionoriyaMx 00’ €KTIB BiJl MOMEPIUX 0OCi0, Tijla AKUX M-
JSIraloTh CYI0BO-MEIMYHIN EKCIIePTH31 Ta aToJIOr0aHaro-
MIYHOMY JOCIIKEHHIO, Iy HayKoBHX Iinein» (2018 p.).
Kowmicieto 3 nurans 610MeqUUHOI €THKH ByKOBHHCBHKOTO
JIep’KaBHOTO MEJMIHOTO yHiBepcuTeTy (TipoTokoi Ne 2 Bif
16.10.2025 p.) mopyiieHb MOPATbHO-ITPABOBUX HOPM ITiJ
Yac MpOBE/ICHHS HayKOBO-/I0CHITHOT pOOOTH HE BHUSBIICHO.

HocnimkeHHs € GpparMeHTOM IIAaHOBOI KOMIIJIEK-
CHOI TeMH Ka(e[py TiCTOJOTII, IIMUTOOTIT Ta eMOpioorii
ByKOBHHCBHKOTO I€P’KaBHOTO MEJUYHOTO YHIBEPCUTETY
«CTpyKTypHO-(pyHKIIIOHAIEHI 0COOIMBOCTI TKaHHH 1 Op-
raHiB B OHTOT€HE31, 3aKOHOMIPHOCTI BapiaHTHOI, KOHCTHUTY-
iHO1, CTaTEeBO-BIKOBOI Ta MOPIBHIBHOT MOP(OIIOTIi JTFO-
JuHWY». JlepxaBHui peectpaniinuii Homep: 0121U110121.
Tepminn BukoHanHs: 01.2021-12.2025.

Pe3ynbraTu gocnigkeHb Ta ix 06roBopeHHsA

Ha namomy marepiaii 3’sicOBaHO, 110 y IpeHATalb-
HOMY TIepiofi PO3BHUTKY JFOIWHH MPHCIHOK POTY i BIaCHE
pOTOBa MOPOKHHUHA PO3MEKOBAHI SICCHHUM KPaeM, a He
KOMIpPKOBHMH BiJIpOCTKaMM BEPXHBOI i HUKHBOI IIEJIeTl,
AK 3a3HAYA€THCS y OINBIIOCTI HAYKOBUX IDKEpEN, MPHU-
cBsiueHUX Mopdotorii poToBoi nmopoxxkuunu [18, 22]. Ha
TICTOJNIOTIYHUX 3pi3ax I Me)Ka BIAMOBigaE MICITIO Tepe-
X0y 0araTomrapoBoro ImI0CKOTO HE3POTrOBLIOr0 SiTENi0
SICEHHOTO Kparo y 0araroniapoBHii emiTelniif poToBoi mo-
POXXKHUHM 13 3HAYHO MEHIIIOIO KiJIBKiCTIO TUTacTiB (puc. 1).

Criz 3a3Ha9MTH, 10 Y HAIIPUKIHIII TIOZOBOTO MIEPiOTy
BYP cnmzoBa 00010HKa SICEH, sIka BKPUBAE KOMIPKOBY JIyTy
1 KOMipKOBH Kpaii, HepyXxoMa i TOBCTIIIa, HiX y TOPOCIHX
mronei. Mixk MKiporo MIYHOT TUTSTHKH Ta IIIYHUAM M’ S130M
3HaXOAMUTHCS JKUPOBE TIJIO IOKHU (pHC. 2), IKE MICTUTh
Pe3epBHi IJIACTUYHI PEYOBHHH, HE JIOMMyCKA€ BTATYBAHHS
M’SIKHX TKaHWH JIUIIS B POTOBY IIOPOKHUHY TIiJT 4ac CCaHHS,
a TAKOX JIoTloMarae MmiATPUMYBAaTH JAOCTATHIH rpallieHT
TUCKY Y pOTOBii mopoxauHi. [IpuBeprae yBary Te, mo Ha
CIIN30BiH 0OOJIOHII IIOKH Ha PiBHI 3a4aTkKa MEepIIOTo BepX-
HBOTO MOJIOYHOTO BEJTMKOTO KYTHBOTO 3y0a BiZIKPUBAETHCS
MPUBYIIHA IPOTOKA, OAHAK COCOYOK MPHUBYIIHOI IPOTOKU
Ha MOMCHT HapOKEHHS CJIa00 TIOMITHUH.

BrnacHe poToBa MOpOKHIHA JI0 3-MICSYHOTO BiKy Maiike
BIZICYTHS; dyepe3 KOPOTKi TUIKH HIKHBOI IIEJIHH, KOPOTKE
Ta IUPOKE MiTHEOIHHS 1 BIACYTHICTE 3y0iB BOHA JTyKe KO-
poTka. Y mi3HIX IJIONIB | HOBOHAPO/PKECHHUX BIaCHE POTOBA
MOPOXKHUHA TIPUMHUKAE JT0 HIDKHBOI CTIHKU OYHOT SIMKH, 110
CIPUYUHEHO CITA0KUM PO3BUTKOM BEPXHBOI IIeTenu. Y J0-
CITI/KEHUX 00’ €KTIB BEPXHBOLIENEITHA [1a3yXa Ma€ BUIIIS
HEBEJIMKOTO 3a4aTKy, 10 3HAXOAUTHCS MiJ] IIPHCEPEIHBOIO
TTOJIOBIHOIO HIKHBOT CTIHKHM OYHOT ssMKH. HarmpukiHi rro-
JIOBOTO TI€Pi0y PO3BUTKY JIFOAWHHM BiJICTaHb MiX TBEPAUM
MiAHEOIHHSAM Ta OYHOIO SIMKOIO KOJIMBAEThCA Bix 9,0 10
12,0 mm, a B Oi9HIi TIONOBHHI TUTEKYA HE3HAYHUH IIAp KicT-
KOBOI TKAHMHU KOMip4acToi Oy/l0BH BiJIOKPEMIIFOE TBEP/C
TTiIHeOIHHS Bif] OYHOI IMKH. Y HOBOHAPO/DKEHUX POTOBA T10-
POKHIHA TIOBHICTIO 3aITOBHEHA S3UKOM, TIPH ITiTHATTI SKOTO
BHJTHO, II[0 Ha CJIM30Bi 0OOJIOHII, [0 BKPUBAE HUKHIO
CTiHKY pPOTOBOi MOPO)KHIHH, HasBHI BOPCHHKOBI CKIIAIKH.
I Tyt mocrae noriune nuranss: «o sBIAIOTE cCOOOFO IIi
ckianku?y». Ha Hairy TymKy, i BOPCHHKOBI CKIIaKK — 1€
JIOTaTKOBUH HIDKHIN 31K MaBII, — PyIUMEHT (iIOTeHeTHY-
HOTO PO3BHTKY S3UKa, IKUHA HEe OyB IIIe M’ SI30BHM.
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Puc. 1. Koco-nonepe4Huii rictonoriyHuii 3pis HUKHBLOI Lernenu nepeannoga noandn 80,0 mm TKO,
(12-1 TokaeHb BYP). 3a6apBrneHHsi remaToKcuiiHoM i eo3amHoM. Poto mikponpenapary. 36. x70:
1 — 6bazamowuaposuli NiIockul He3po2osinuli erimenit npuciHka poma; 2 — erimerniti ernacHe pomoeoi MOPOXHUHU; 3 — 3y6Hi
3a4amku; 4 — fpuUciHKosa riacmuHKa; 5 — wutika emaneso2o opaaHa; 6 — Kicmkoea mKaHUHa HUXXHBLOI uierenu; 7 — Me3eHxima.

Puc. 2. CtpykTypm niBoi 6i4HOi AiNAHKKM Nuusa Ta wui 6-micsayHoro nnoaa noauHn 220,0 mm TKK.
®doTto makponpenaparty. 36. x0,5:
1 — WivHUl M’A3; 2 — 1I0)Ke XKUPOoBO20 mina WoKu, 3 npusywHa rnpomoka; 4 — xysanbHull M’s3; 5 — fioxe rnpusywHoi
3anosu; 6 — wuno-nid’a3ukosull M’a3; 7 — 2pyOHUHHO-KITIOHYUYHO-COCKONOOIOHUU M’A3; 8 — wienenHo-nid’a3ukosuti M’sa3;
9 — nidHwxHbowenenHa 3ano3a; 10 — nepedHe Yepesue 0804EPEBLEBO20 M'S3a.

Hwoxas cTiHKa pOTOBOT IMOPOXKHIHY — I1€ iadyparma pota.
[pu npoBeeHHI MaKPOMIKPOCKOIIYHOTO JOCHIPKEHHS Ta
TPUBHUMIPHOTO PEKOHCTPYIOBAHHS MU 3BEPHYJIU YBary Ha Te,
10 MiCIIe TTOYATKy 3a]IHIX IMyYKiB METCITHO-ITI I3UKOBOTO
M’s3a y TUIOAIB 1 HOBOHAPO/PKEHHX JIIOIMHY BU3HAYAETHCS,
SIK IPABHJIO, HA PiBHI 3a4aTKa ILI0CTOTO, Pi/IIie — I1’sIToro 3y0a
(puc. 3), Ha BIIMIiHY Bifl JOPOCITHX — IT033Qy BOCBMOTO 3y0a.
VY neskux 1miofiB moauHu 7-10 MiCsILIB 1O XOmy M SI30BHX
MYYKIB MIEIEMHO-IIi]]’ I3UKOBOTO M’si3a BHUSBIISIOTHCS He-
3HAYHI BY3bKI IIUTHHA, Yepe3 sIKi, Ha HaIly TyMKY, MOXKYTh
PO3TIOBCIOIKYBATUCS Y HAJIIJ I3UKOBY JUISHKY 3araibHi
MIPOLIECH 1 PETEHIIIHHI KiCTH ITi1 I3UKOBOT CITMHHOT 3aJI03H.

[Momo HasBHUX KIIITKOBUHHHX IILJIMH, SKi PO3MIIICHI
HaJl MIEJNENHO-MTI/1’I3MKOBUM M SI30M, TO CIIiJl 3ayBaKUTH,
10 B MIOOIMHOKHMX IMI3HIX IUIOMIB 1 HOBOHAPOHKECHUX HAMU
BUSIBJICHI O1YHI KITITKOBHHHI IIPOCTOPH [THA POTOBOI TOPOXK-
HHHH, B SIKMX PO3MIIIICHI ITi/1’ I3MKOBI CIIMHHI 3aJI03H, & TAKOXK
HE3HAYHMH MM’ S30BHIA MPOMIKOK MIXK IIPABUM 1 JIIBUM
1100 PIIHO-SI3UKOBUMH M’ SI3aMHU, 1110 BUTIOBHEHHH TOHKUM
TPOIIAPKOM ITyXKOi CTIONTy4HOT TKaHWHU. OTpUMaHi HAMH Bi-
JIOMOCTI Y3rOJDKYIOTCS 3 JAHUMHU OKPEMHX aBTOPIB 13 LIbOTO
murasHs [22]. [Tix cmiu30BOI0 000IOHKOIO THA POTOBOI T0-
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POKHFHH PO3MillleHa TIePEeBaYKHO TPUKYTHOI (hopMH, cI1abo
PO3BUHEHA ITiJT SI3UKOBA 3aJ103a, Macoro Bix 0,25 1o 0,4 .
BepxHst cTiHKa POTOBOT IIOPOKHUHHM ITPEACTABIICHA ITi -
HeOiHHsIM. Ha MOMEHT HapomKeHHS TBEpIC IMiTHEOIHHS IITH-
POKe Ta IUIOCKe, Yepe3 HassBHICTh He3HAYHHX 3arIHOIeHb Ta
JIOCUTh BHCOKHX IOIIEPEYHUX CKJIAJIOK BOHO MAa€ HEPIBHY
MOBEPXHIO. XapaKTEPHUM € Te, 10 CIU30Ba 000IOHKA
TBEPJIOTO MiTHEOIHHS B IEpeAHbOMY 1 OIYHMX BiJiax
TOBCTIIIIA, HXX Y CepelHbOMY 1 3aiHbOMY. B 071HOr0 HOBO-
HAPOHKEHOTO POTOBA MOPOXKHUHA CIIOTYYaacs 3 HOCOBOIO
MTOPOKHUHOIO Yepe3 Pi3IeBHI OTBIp, a B IHIIIOTO HOBOHA-
POILKEHOTO0 — pi3leBuii kaHas OyB 3aKkyrnopeHui (puc. 4 A).
B iHmmx 4 HOBOHApOKEHUX POTOBUH KiHEIb Pi3IEBOTO
KaHay OyB MPUKPUTHH Pi3LIEBHM COCOYKOM. Y HOBOHApO-
JOKEHUX y TIepeIHbOMY BiJUILNII TBEPIOTO MiHEOIHHS YiTKO
BUSIBISIETHCS TIOTIEPEUHUIT Pi3IIEBHIA 1IOB, 0 SABIISIE COOOIO
YMOBHY MEXY MK PYJUMEHTAPHOI MIXKIIEICTHO (pi3-
LIEBOIO) KICTKOIO (Criepey) Ta 00oMa BEpXHIMH IeJIeriaMu
(mozany) (puc. 4 b). Y Tpr0oX HOBOHAPOKCHNX Y 3aHIN
YacTHHI TBEPOTO NijHeOiHHA 002014 miqHeOIHHOTO 1IBa
BU3HAYAJIMC 110 OHIN migHeOiHHil sMmouri. B ocranHi Bin-
KPHBAIOTHCS IPOTOKHU AEKLUTHKOX T THEOIHHHX 3a7103. M sike



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-0OCTIAHUX POBIT

MiJHEOIHHA Y HOBOHAPO)KEHOTO KOPOTKE 1 po3MileHe
Maiike rOpH30HTaJIbHO; BOHO HE CTUKAETHCS 13 33 JHBOIO
CTIHKOIO TJIOTKH, IIO0 3a0e3Ieuye Mmiciia HapoIKeHHS 3a
YMOB HOPMOTEHE3Y BUTbHE JMXAHH TP CCaHHI. Y IUISHIT
3iBY y 3amIMOMHAX, HE3HAUYHHUX PO3MIpIiB, MIXK MiHEOIHHO-
SI3UKOBUMM 1 T1i THEO1HHO-TIIOTKOBUMH Ty KKaMH — MUATIAJTH-
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J
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KOBHUX SIMOYKAX BUSBIISFOTHCS IMiTHEOIHHI MUTTATIKH. [1pH-
BEpTa€ yBary Te, 0 Y HOBOHAPOIDKEHOTO BHIIIE3a3HA4YEHI
ITY’KKH SIBIISTIOTH COOOFO /IBi OKpPEMi CKIIaIKH, SIKi HE MarOTh
Bropi I1e 3arajgbHoro rnodarky. [1igHneGiHHO-s3UKoBa y>KKa
MaJIo 3aKpUBaE MiJHEOIHHNIT MUTIANK, SKUI Y HOBOHAPO-
JDKEHOTO T00pe Bi3yalli3yeThes 3 00Ky pOTOBOI TOPOYKHUHH.

/ e
Puc. 3. TpuBuMipHa koMn’loTepHa peKOHCTPYKLUis nepeannoga noauin 36,0 mm TKA (9-41 TxkaeHb BYP).
MpaBa nepeAHbLO-HWKHA Npoekuis. 36. x45:
1 — HWXHS wenena; 2 — A3uk; 3 — nid6opidHo-3UKko8uUl M’a3; 4 — Nid6opiOHO-MI’3uKosuUll M’3; 5 — souepesuesuli M’si3;
6 — wenenHo-nid’s3uxkosuli M’s3; 7 — nid’a3uxkosa Kicmka; 8 — xpsuw, Mekkersi; 9 — nidHWKHbowenenHa 3ano3a; 10 — 308HiUWHs
coHHa apmepis; 11 — eHympiwHs spemHa eeHa; 12 — briykaroquli Heps; 13 — a3ukosa apmepisi; 14 — nuyesa seHa.

Puc. 4. Teepae nigHe6iHHA HOBOHapoaXeHux noauHn. Burnag sunay. Kictkosi npenapartu. 36. x3:
1 — Komipkogul 8iOpPOCMOK 8ePXHLOI wenenu; 2 — niOHebiHHUU 8i0pOCMOK 8epxHbLOI wienenu,; 3 — 20pusoHMasbHa
nnacmuHka niOHebiHHOI Kicmku; 4 — pi3yesa Kicmka, 5 — nonepeyHul pisyesud woes.

Y HOBOHAPOIKCHUX Maca MiTHEOIHHOTO MUTIAIHKA
xomuBaethes Big 0,05 mo 0,07 1, a po3mipH, B cepeTHbOMY,
craHoBiATh 7,0 X 5,0 x 2,5 mMm. ToBmIMHA Karcyau mij-
HEeOIHHOIO MHIIAJIMKA 3HAXOAUTLCA B Mexkax 1,3-1,5 MM.
Hampukinmi 5-ro micsus BYP migHeOiHHUN MuUTIAIHK
MPEICTABICHUN BXKE CKYMYSHHSAM JiM(OiTHOT TKAHUHU
po3mipom g0 2,0-2,5 MM. Y mioziB miei BikoBoi rpynu
y MiHEOIHHUIT MUTIAJIMK ITIOYMHAIOTH BPOCTATH eIiTelli-
aJIBHI TSDKI, 110 GOpMYIOTh MalOyTHI TakyHu. Ha MomMeHT

HapOJDKEHHSI KUTBKICTb TiM(OINHOT TKAHWHU 301y €THCS
1 B Hilf BU3HA4YaI0ThCs (QONIKYIN 3 YITKUMHU Mexamu. [Ipu
IbOMY Yy HOBOHAPO/DKEHHX IiJHEOIHHI MUTIAJIMKH HEJ0-
PpO3BHHEHI Ta (YHKIIOHAJIBHO MalOaKTHBHI [23, 24].

[Tix yac MakpOMIKpPOCKOIIIYHOTO MpenapyBaHHs Op-
raHiB i CTPYKTYp BJIacHE POTOBOI OPOXKHUHU Y TIJIOAIB
6-7-MiCSIMHOTO BiKY MM BIIEpIle BUSBIJIH S3UKOBHI MHT/1a-
JIMK Y BUDJISTI OMHUYHUX CKYITYEeHB JTiM(pOiHOT TKAaHMHU
y OIYHHX BiJIinax KOpeHs si3uka. [lounHaoun 3 MmiofiB
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8 micsiB BYP, Ha moBepxHi KOpeHs s13UKa 3’ SIBISIOTHCS,
HEeNpaBWIEHOI POPMHU, TOPOKH 1 CKIIQAKH, B TOBIII SKHX
(dopMyroThCst TiM(POiHI BY3IHKH.

BucHoBKku
1. ¥V npenaranbHOMY NEpioAl OHTOTEHE3Y JIIOAWHH
PO3MeKyBaHHS POTOBOI IOPOKHUHU HA MIPHUCIHOK POTY Ta

3. BiracHe poTOBa MOPOXXHHUHA IO 3-MICSYHOTO BIiKY
MaibKe BiJICYTHSI; Yepe3 KOPOTKi TLIKK HIYKHBOI ITIeJIeTIH, KO-
POTKe Ta IMPOKe MiTHEOIHHS 1 BIZICYTHICTH 3y0iB BOHA JIykKe
KOpOTKa. Y Mi3HiX IDIO/IB i HOBOHAPOKEHUX BIIACHE POTOBA
MOPOKHUHA MTPUMHKAE 0 HIKHBOI CTIHKM OYHOT SIMKH, 110
CIIPUYMHEHO CJIA0KMM PO3BUTKOM BEPXHBOI LIEJIETIH.

4. Hwkss cTiHKa POTOBOI TOPOKHUHY Y TIPEHATATEHOMY

Tepiofi PO3BUTKY BUPI3HAETHCA Bifl Ne(iHITUBHOI OyIOBH
MiclIeM HOYaTKy 33/IHiX MMyYKiB LIEJEMHO-IIi1’ I3UKOBOTO
M’si3a Ha PiBHI 3a4aTka IOCTOro, Pi/IIIe — I1’sITOTO 3y0a.

5. BepxHs cTiHKa POTOBOT MOPOXKHUHHM (TBEpAE Mif-
HeOiHHS) BUPI3HAETHCS aHATOMIYHOIO BapiaOeNbHICTIO
Ppi3LEBOTO OTBOPY Ta PI3LEBOI KiCTKH.

BJIACHE POTOBY IIOPOKHUHY BiJIOYyBa€THCS IO SICEHHOMY
Kparo, IKHI TiCTONOTIYHO BiJ3HAYAETHCS MICIIEM TIepe-
X0y 0araTomnrapoBoro MmI0CKOTO HE3POTOBIJIOr0 CIITENI0
SICCHHOTO Kparo y OararomapoBuii emiTelniit poToBoOl mo-
POXXHHHH 13 3HAYHO MEHIIIO0 KUTBKICTIO TUIACTIB, & TAKOXK
ITiI7IETVI0K0 TTPUCTIHKOBOIO TUIACTHHKOIO.

2. XKupose Tiso mOKH, IKEe TOOpE BHpPaXKEeHE Y Tpe-
HaTaJIbHOMY IEpPiojli OHTOTEHE3Y JIIOIUHM, Ha BIIMIHY BiJ
JOpOCIINX, BIUIMBA€E Ha TONOTPpad)ito MPUBYIIHOT IPOTOKH,
sSIKa OIMCYE HaJl HUM JIyTOTOMIOHUIA Xi.

MNMepcnekTnBM NoaanbLUMX AOCHIMKEHb. Beaxxaemo
3a JIOI[JIbHE B TAHOMY HAIIPSIMKY JOCIIAUTH OCOOJHUBOCTI
BIKOBOI Ta BapiaHTHOI aHATOMIi1 M sI131B SI3MKa JFOIMHU.
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FEATURES OF AGE-RELATED MORPHOLOGY OF THE ORAL CAVITY IN THE PRENATAL PERIOD
OF HUMAN ONTOGENESIS

O. Tsyhykalo, O. Buriuk, R. Dmytrenko, N. Kuzniak, P.Perebyjnis

Bukovinian State Medical University of the Ministry of Health of Ukraine
(Chernivtsi, Ukraine)

Summary.

Contemporary topographic anatomists and clinicians increasingly emphasise the significance of age-related, constitutional, and
individual anatomical variability among organs of various systems — and, in particular, the constituent structures of the oral cavity — and
its influence on the pathogenesis and clinical course of disease processes in the human body.

The aim of the study was to clarify the features of morphogenesis, topographic organisation, and anatomical variation of the organs
and structures comprising the oral cavity proper during the fetal period of human ontogenesis.

Material and methods of the study. The study was conducted on 25 embryonic specimens with crown—rump lengths ranging
from 14.0 to 80.0 mm and 20 fetal specimens, utilising a comprehensive morphological methodology that included vascular injection,
macro- and microdissection, preparation and histological examination of tissue sections, three-dimensional computer reconstruction,
morphometric analysis, and statistical processing.

Results. The oral cavity proper is nearly absent up to 3 months of gestational age; owing to the short mandibular rami, the short
and broad palate, and the absence of teeth, its depth is markedly reduced. In late-stage fetuses and neonates, the oral cavity proper lies
in close proximity to the inferior wall of the orbital cavity, a spatial relationship attributable to the underdevelopment of the maxilla.

Conclusions. 1. During the prenatal period of human ontogenesis, the demarcation between the vestibule of the mouth and the oral
cavity proper occurs along the gingival margin, which is histologically defined by the transition zone from the stratified squamous non-
keratinised epithelium of the gingival margin to the stratified epithelium of the oral cavity proper — characterised by a notably reduced
number of cellular layers — and by the subjacent vestibular lamina.2. The buccal fat pad, which is prominently developed during the
prenatal period in contrast to its configuration in adults, influences the topographic course of the parotid duct, which follows an arcuate
trajectory superior to the pad. 3. The floor of the oral cavity during prenatal development differs from its definitive adult morphology
in the site of origin of the posterior fibres of the mylohyoid muscle, which arise at the level of the dental lamina of the sixth, and less
frequently the fifth, tooth germ. 4. The roof of the oral cavity (hard palate) exhibits anatomical variability in the morphology of the

incisive foramen and the surrounding incisive bone.

Keywords: Mouth; Floor of mouth; Dentistry; Mylohyoideus muscle; Anatomic variation; Fetus.
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STUDY OF PROLIFERATIVE ACTIVITY
OF PAROTID SALIVARY GLAND
CELLS IN OUTBRED WHITE RATS

E.A. Kharibova, V.I. Ten WITH EXPERIMENTALLY INDUCED

Bukhara State Medical Institute named after Abu Ali ibn Sino RHEUMATOID ARTHRITIS: THE ROLE
(Bukhara, Uzbekistan) OF KI-67

Summary.

Extra-articular manifestations are a significant focus in rheumatoid arthritis research. Determination of the proliferation
marker Ki-67 expression level is an effective method for evaluating quantitative and qualitative changes in digestive organs in
rheumatoid arthritis.

Objective. The aim of this study is to assess morphological changes in the glandular apparatus of the parotid salivary gland
in outbred white rats subjected to a model of rheumatoid arthritis induced by Complete Freund's Adjuvant, using the expression
level of the proliferation marker Ki-67 as an indicator of the inflammatory process severity.

Materials and Methods: The experimental group comprised 30 four-month-old outbred white rats of both sexes, with a mean
body weight of 170.5 £ 9.1 g. All laboratory animals were sourced from a single vivarium and maintained under standard conditions:
50-60% relative humidity, 19-22 °C ambient temperature, and a 12-hour light/dark cycle. Rheumatoid arthritis was induced using
Complete Freund s Adjuvant. All studies were approved by the Ethics Committee of the Bukhara State Medical Institute and adhered to
bioethical standards, including justification for animal use; compliance with the 3Rs principles; use of humane methods, confirmation
of researcher competence. Specimens were analyzed using a trinocular microscope at 200-400 x magnification. Morphometric analysis
was conducted with QuPhat 4.4.0 software. The percentage of Ki-67-positive cells was calculated relative to the total cell count in
the field of view. Morphology of Salivary Glands in an Experimental Model of Rheumatoid Arthritis. Code: 14.00.02 Morphology.
Implementation Years: 2024-2026. The study was conducted as part of the research plan of the Bukhara State Medical Institute.

Results and Discussion. In all examined samples, Ki-67 expression levels ranged from 32.04% to 38.19%, indicating
elevated cellular proliferation. High Ki-67 expression in the parotid gland in modeled rheumatoid arthritis does not allow
definitive classification of the tumor as aggressive or non-aggressive but may reflect cell cycle activity and proliferation typical
of inflammatory processes such as rheumatoid arthritis.

Conclusions: The findings confirm proliferative activity in the parotid gland of outbred white rats with experimentally induced
rheumatoid arthritis.

Keywords: Parotid Salivary Gland; Outbred White Rats; Proliferative Activity; Ki-67 Marker; Immunohistochemistry.

Introduction

Rheumatoid arthritis (RA) is a chronic systemic
autoimmune inflammatory disease. Previous studies have
established that RA primarily induces changes in connective
tissue, resulting in progressive damage to predominantly
peripheral (synovial) joints, manifesting as symmetrical,
progressive, erosive-destructive polyarthritis. However,
recent evidence suggests that RA is also associated with
characteristic extra-articular manifestations affecting
various organs and systems, which may even precede
musculoskeletal changes [1-3]. Consequently, classifying
RA solely as a joint disease is inaccurate.

Numerous studies indicate that internal organ involvement
contributes more substantially to disability and mortality in
RA than musculoskeletal damage [4,5]. Among the affected
systems, the digestive system is frequently involved and
significantly influences disease prognosis and severity [6-8].

In most textbooks and guidelines on rheumatoid arthritis
or rtheumatic diseases, gastrointestinal manifestations
receive limited attention. Despite the diverse manifestations
of connective tissue diseases, detailed descriptions of
digestive system involvement are scarce [10-12].

It is well established that metabolic processes are largely
regulated by digestive organs, and disruptions in these
processes can result in irreversible health consequences.
Large population-based studies confirm that digestive system
involvement, with varying degrees and clinical presentations,
occurs in a significant proportion of RA patients [13-15].

Rheumatoid arthritis is a prevalent autoimmune diseases
characterized by chronic inflammation. However, its systemic
manifestations, including digestive organ involvement,
remain understudied. Specifically, lymphoid structures
within the digestive system play a critical role in the immune
response and may undergo alterations during RA-associated
inflammatory processes [16, 17].

Immunohistochemical analysis of the Ki-67 proliferation
marker allows for assessment of cellular activity and tissue
proliferation, which is important for understanding the
pathogenesis of inflammatory diseases. The level of Ki-67
expression can serve as an indicator of cellular activity and
thus reflect the state of immune response in the digestive
organs [18, 19].

This study evaluates morphological changes in the
lymphoid structures of the parotid salivary gland in outbred
white rats with RA induced by Complete Freund’s Adjuvant.
The findings demonstrate a high degree of inflammatory
activity in the parotid gland, with an uneven pattern of cell
proliferation depending on localization within the glandular
apparatus, underscoring the importance of investigating these
changes to elucidate the pathogenesis and dissemination of
RA, and its impact on digestive organs.

Research Objective

This study aims to assess morphological changes in the
glandular apparatus of the parotid salivary gland in outbred
white rats subjected to experimental rheumatoid arthritis
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induced by Complete Freund’s Adjuvant. This evaluation
is based on analyzing the expression of the proliferation
marker Ki-67, which facilitates a comprehensive
assessment of the extent of inflammatory changes in the
parotid salivary gland under induced rheumatoid arthritis.

The study investigates the intensity of cellular proliferation
in the parotid gland caused by rheumatoid arthritis and
examines the development of destructive changes in the
salivary glands as part of the digestive system. These findings
may enhance understanding of the relationship between
autoimmune diseases and pathological changes in the
digestive organs. In turn, this may inform the development of
novel diagnostic and therapeutic approaches for patients with
RA and associated gastrointestinal disorders.

Materials and Methods

The experiment included 30 four-month-old outbred
white rats of both sexes, with a mean body weight of
170.5 £ 9.1 g. All animals were sourced from a single
vivarium and maintained under standard laboratory
conditions: 50-60% relative humidity, 19-22 °C temperature,
and a 12-hour light/dark cycle.

To prevent infectious diseases, all animals were
subjected to a 21-day quarantine, with their health monitored
throughout. Body temperature and weight were measured
repeatedly. No signs of illness were observed during this
period; body temperature remained within the normal range
(38.5-39.5 °C), and no evidence of appetite loss or other
external abnormalities was noted.

The animals were allocated into two groups:

Group 1 (Control): Healthy animals without induced
arthritis.

Group 2 (Experimental): Animals with rheumatoid
arthritis induced by Complete Freund’s Adjuvant.

At the conclusion of the experiment, the animals were
euthanized, and the parotid salivary glands were excised.
The glands were fixed in 10% neutral buffered formalin
for 24 hours, followed by dehydration in graded alcohols
and embedding in paraffin. Tissue sections 5 um thickness
were prepared using a rotary microtome and mounted on
glass slides.

Immunohistochemical staining was conducted using
a specific antibody targeting the Ki-67 proliferation marker.
The standard protocol involved antigen retrieval, incubation
with primary antibodies, and subsequent visualization
with appropriate secondary antibodies. Negative controls
were processed without primary antibodies to rule out
nonspecific staining.

Stained sections were analyzed under a trinocular
microscope at 200-400x magnification. Morphometric
analysis was performed using QuPhat 4.4.0 software. The
proportion of Ki-67 positively cells in the selected area
was calculated as a percentage of the total number of cells
within the field of view.

Conclusion

Analysis of Ki-67 proliferation marker expression
in the parotid salivary gland of outbred white rats with
experimentally induced rheumatoid arthritis demonstrated
variations in cellular proliferation levels on localization:

In Figure 1, the Ki-67 expression level was 38.19%,
indicating high proliferation.

In Figure 2, the Ki-67 expression was 32.1%, also
corresponding to high proliferation.

Across all examined areas, the Ki-67 expression ranged
from 32.1% to 38.19%, reflecting consistently high
cellular proliferation.

Immunohistochemical Evaluation of Ki-67 Expression in Parotid Salivary Gland Tissues of Outbred White Rats
with Experimentally Induced Rheumatoid Arthritis

group following immunohistochemical analysis to evaluate Ki-67 marker expression level

Total number of cells detected 1,233
Number of positive cells 471
Number of negative cells 762
Positive expression 38.19%
Total area 1,157,413 px?
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Figure 2. Microscopic view of the parotid salivary gland of an outbred white rat from the experimental
group following immunohistochemical analysis to assess Ki-67 marker expression levels

Total number of cells detected 1,231
Number of positive cells 395
Number of negative cells 836
Positive expression 32.1%
Total area 917,743 px?
Interpretation which are hallmarks of various inflammatory processes,
High Ki-67 expression in the glandular apparatus including rheumatoid arthritis.
of the parotid salivary gland in the presence of induced The obtained data proliferative activity in the parotid
rheumatoid arthritis does not permit definitive classification salivary gland of outbred white rats subjected to a model
of a lesion as aggressive or non-aggressive. However, it of rheumatoid arthritis induced by Complete Freund’s
may reflect increased cell cycle activity and proliferation, Adjuvant.
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Summary.

The role of inflammation in coronary artery disease (CAD) pathogenesis is well-established. Emerging evidence highlights
associations between novel systemic inflammation indices and CAD. Established inflammatory markers including IL-6 and CRP
also demonstrate significant relationships with CAD. Furthermore, the correlation between these biomarkers and coronary artery
calcification merits particular investigation, given contradictory reports in current literature.

Materials and methods. The study enrolled 112 patients with confirmed CAD aged 45-75 years and 42 control participants without
CAD (control group). We analyzed clinical parameters, laboratory measurements (systemic inflammation indices, interleukin-6, high-
sensitivity C-reactive protein (hs-CRP)), and coronary artery calcium (CAC) scores quantified by multislice computed tomography. All
procedures were conducted in accordance with the World Medical Association s Declaration of Helsinki (2000 amendments). Statistical
analyses were performed using GraphPad Prism version 10.1.1 (GraphPad Sofiware, Inc., La Jolla, CA, USA) and Microsoft Excel
2013. The Shapiro-Wilk test was used to assess the normality of the data distribution. For normally distributed data, the results are
presented as the mean (M) + standard deviation (SD). For non-normally distributed quantitative data, the median (Me) with the upper
and lower quartiles (Q1-Q3) was used. Students t-test was applied to the statistical significance of differences between independent
groups for normally distributed data. Categorical variables were compared using the y2 test and Fisher s exact test. Correlation analysis
was performed using Pearson's correlation coefficient. A p-value of less than 0.05 was considered statistically significant.

Results. CAD patients demonstrated significantly elevated levels across five key inflammation indices compared to controls: NLR
(2.1 +1.2vs. 1.5+0.4, p=0.0006); MLR (0.19 + 0.08 vs. 0.13 + 0.04, p=0.0002), with most pronounced differences in composite
indices: SIRI (0.76 £ 0.69 vs. 0.33 £0.12, p<0.0001), SII (527.7 £404.2 vs. 328 + 101, p<0.0001); AISI (136.8 vs. 75.9, p=0.0001).
Only hs-CRP showed moderate positive correlation with CAC (r=0.439). No other parameters demonstrated significant correlations.

Conclusion. Incorporating systemic inflammation markers into clinical practice improves early detection, prognostic
stratification, and personalized management of CAD.

Keywords: Coronary Artery Disease; Inflammation; Systemic Inflammation Indices, Interleukin-6; High-Senstivity

C-reactive Protein; Coronary Artery Calcium.

Introduction

Cardiovascular diseases (CVDs) remain the leading
cause of death globally. Coronary artery disease (CAD) is
responsible for approximately 16% of all deaths worldwide [1].
The underlying pathology of CAD is atherosclerosis of
the coronary arteries — a chronic inflammatory process
characterized by significant immunological activity that
primarily affects the arterial wall. Inflammation plays
a fundamental role in the pathogenesis of atherosclerosis.
This is evidenced by inflammatory infiltration within
atherosclerotic plaques and the frequent co-localization
of inflammation with lipid accumulation in the arteries [2,
3]. Given the central role of chronic inflammation in CAD
pathogenesis, pro-inflammatory markers are crucial for
reflecting disease activity. Previous studies have established
associations between the risk of atherosclerosis and elevated
levels of fibrinogen, C-reactive protein (CRP), members
of the interleukin family (interleukin-1, -3, —6, -8, —10),
galectin-3, tumor necrosis factor-alpha (TNF-a), and other
pro-inflammatory mediators. These substances promote
endothelial dysfunction, drive the formation of atherosclerotic
plaques, and contribute plaque destabilization [2-5].

Contemporary literature describes novel biomarkers
of systemic inflammation, including the Systemic
Inflammation Index (SII), the Systemic Inflammation
Response Index (SIRI), and the Aggregate Inflammation
Systemic Index (AISI). These are calculated indices

derived from the differential counts of leukocytes and
their subtypes. Their role in cardiovascular disease is
now being actively investigated globally. Elevated levels
of these indices have been correlated with the severity of
coronary atherosclerosis, the presence of complex lesions,
and increased risk of myocardial infarction. These indices
could aid in identifying high-risk patients for whom more
intensive anti-inflammatory and lipid-lowering therapies
may be beneficial [6-10]. Recent clinical trials targeting
inflammation, including the CANTOS study, established that
reducing inflammation independently lowers cardiovascular
event rates [11]. The latest regulatory approval of low-
dose colchicine for the secondary prevention of coronary
artery disease exemplifies the successful translation of anti-
inflammatory therapy into clinical practice for patients with
atherosclerotic disorders [12].

Numerous studies have demonstrated that elevated
levels of inflammatory biomarkers, such as high-sensitivity
C-reactive protein (hs-CRP) and interleukin-6 (IL-6), are
independently associated with a higher coronary artery
calcium (CAC) score, a key indicator of atherosclerotic
burden [13]. For instance, data from large multi-ethnic cohort
studies, including the Multi-Ethnic Study of Atherosclerosis
(MESA), have established that individuals with elevated
baseline inflammatory markers are more likely to have
prevalent CAC and to exhibit faster CAC progression over
time [14]. This relationship underscores the role of chronic
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inflammation not only in the initiation of atherosclerosis but
also in the progression of calcified plaque. It is important
to note, however, that inflammation and CAC, while
related, capture different aspects of atherosclerotic disease.
Inflammation is often linked to lipid-rich, rupture-prone
plaques, whereas CAC quantifies the burden of stabilized,
calcified disease. This pathophysiological distinction explains
why individuals with elevated inflammatory markers despite
azero CAC score remain at elevated cardiovascular risk [15].
The complementary nature of these biomarkers renders their
combination synergistic, yielding a more comprehensive risk
stratification than either can provide alone.

The aim of our study is to compare levels of inflammatory
biomarkers (IL-6, hs-CRP) and novel systemic inflammation
indices (SIRI, SII, AISI) in patients with and without
coronary artery disease (CAD) and to investigate the
relationship between these markers and the CAC score in
patients with established CAD.

Material and methods. The study included 112 patients,
aged 45 to 75 years, with a verified diagnosis of CAD,
identified during an inpatient examination at the Republican
Specialized Scientific and Practical Medical Center of
Cardiology. The control group included 42 individuals without
a history or clinical evidence of CAD. Key exclusion criteria
for all participants comprised a history of: malignancy;
cardiothoracic surgery use of corticosteroids or other hormonal
therapy within the preceding month; autoimmune disorders;
infective endocarditis; or any major surgery within the past
year. Patients with severe chronic kidney disease or hepatic
failure were also excluded. All procedures were conducted in
accordance with the World Medical Association’s Declaration
of Helsinki (2000 amendments).

The studied parameters included clinical data, laboratory
and instrumental test results. Systemic inflammation indices
were calculated from complete blood count differentials as
follows:

Neutrophil-to-Lymphocyte Ratio (NLR) = Absolute Neutrophil Count / Absolute Lymphocyte Count

Platelet-to-Lymphocyte Ratio (PLR) = Absolute Platelet Count / Absolute Lymphocyte Count

Monocyte-to-Lymphocyte Ratio (MLR) = Absolute Monocyte Count / Absolute Lymphocyte Count

Neutrophil-to-Monocyte Ratio (NMR) = Absolute Neutrophil Count / Absolute Monocyte Count

Systemic Inflammation Response Index (SIRI) = (Neutrophil Count x Monocyte Count) / Lymphocyte Count

Systemic Inflammation Index (SII) = (Neutrophil Count x Platelet Count) / Lymphocyte Count

Aggregate Index of Systemic Inflammation (AISI) = (Neutrophil Count x Monocyte Count x Platelet Count) / Lymphocyte
Count

Plasma levels of high-sensitivity C-reactive protein
(hs-CRP) and interleukin-6 (IL-6) were measured in all
participants. Coronary artery calcium (CAC) scoring was
assessed via multispiral computed tomography (MSCT)
of the chest.

Statistical analyses were performed using GraphPad
Prism version 10.1.1 (GraphPad Software, Inc., La Jolla,
CA, USA) and Microsoft Excel 2013. The Shapiro-
Wilk test was used to assess the normality of the data
distribution. For normally distributed data, the results are
presented as the mean (M) + standard deviation (SD). For
non-normally distributed quantitative data, the median
(Me) with the upper and lower quartiles (Q1-Q3) was used.

Student’s t-test was applied to the statistical significance
of differences between independent groups for normally
distributed data. Categorical variables were compared
using the y2 test and Fisher’s exact test. Correlation
analysis was performed using Pearson’s correlation
coefficient. A p-value of less than 0.05 was considered
statistically significant.

Results

The mean age of the patients with CAD was 65 years
(SD 7.9; range 45-75). The cohort included 68 (60.7%)
female and 44 (39.3%) male (Table 1). The patient
characteristics are summarized in Table 1.

Table 1
Indicator Patients with CAD (n=112) | Control Group (n=42) p
Age, years 65+7.9 51.2+3.8 0.349
Male 44 (39.3%) 14 (33.3%)
Sex Female 68 (60.7%) 28 (66.7%) 0.577

Analysis of anthropometric parameters, risk factors
and clinical characteristics in both groups is presented
in Table 2. Arterial hypertension, dyslipidemia, type 2
diabetes mellitus, and obesity were significantly more
common in the CAD group.

The results demonstrated that patients with CAD had
statistically significantly higher levels of key inflammation
indices compared to the control group: NLR (2.1 £ 1.2 vs.
1.5 + 0.4, p=0.0006); MLR (0.19 + 0.08 vs. 0.13 £ 0.04,
p=0.0002). The most pronounced differences were
observed for the composite indices: SIRI (0.76 + 0.69 vs.
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0.33+0.12, p<0.0001); SII (527.7 £404.2 vs. 328 + 101,
p<0.0001); AISI (136.8 £ 150.5 vs. 75.9 + 40.1, p=0.0001).
In contrast, no statistically significant differences were
found for PLR (p=0.062) or NMR (p=0.302).

In contrast to the haematological indices, levels of
classic inflammatory biomarkers did not differ significantly
between groups. IL-6 levels were similar in the CAD group
(median 4 pg/ml) and the control group (3.9 + 1.7 pg/mL),
with p=0.133. hs-CRP levels also showed no significant
difference, with a median of 1.8 mg/L in the CAD group
compared to 2.1 = 1.9 mg/L in controls (p=0.145).
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Table 2
Indicator Patients with CAD (n=112) | Control Group (n=42) p
BMI, kg/m? 30.8+4.4 26.1+3.2 0.351
WC. cm Male 106.4 + 8.3 92.3+6.4 0.036*
’ Female 91.7+7.3 79.8+54 0.046*
Arterial hypertension 110 (98.2%) 14 (33.3%) 0.0001*
Dyslipidemia 85 (75.9%) 6 (14.3%) 0.0001*
Type 2 diabetes mellitus 36 (32.1%) 2 (4.8%) 0.0003*
Glucose intolerance 12 (10.7%) 4 (9.5%) 1
Obesity 64 (57.1%) 7 (16.7%) 0.0001*
Smoking 8 (16.1%) 4 (9.5%) 0.439
Angina pectoris IIFC 8 (42.9%) -
(FC) Il FC 64 (57.1%) -
Normal BP 2 (1.8%) 28 (66.7%)
Grade 1 69 (61.6%) 0 (23.8%)
AH grade Grade 2 1(18.8%) -
Grade 3 2 (1.8%) -
Achieved normotension 18 (16%) 4 (9.5%)
Systolic BP, mmHg 140.7 £ 8.3 127.2+41 0.707
Diastolic BP, mmHg 82+5.5 78.3+5.2 0.41
Duration of AH, years 15.4+9.2 6.2+2.3 0.116
Duration of CAD, years 9.2+4.3 -
Angina episodes per week 1.8+ 04 -

In contrast to the hematological indices, levels of
classic inflammatory biomarkers did not differ significantly
between groups. Interleukin-6 (IL-6) levels were similar in
the CAD group (median 4.0 pg/mL) and the control group
(3.9 + 1.7 pg/mL; p=0.133). High-sensitivity C-reactive

protein (hs-CRP) levels also showed no significant
difference, with a median of 1.8 mg/L in the CAD group
compared to 2.1 = 1.9 mg/L in controls (p=0.145).

The levels of inflammatory markers and indices in the

study participants are presented in Table 3.

Table 3
Indicator Patients with CAD (n=112) | Control Group (n=42) p
Neutrophil-to-Lymphocyte ratio (NLR) 21+1.2 1.5+04 0.0006*
Platelet-to-Lymphocyte ratio (PLR) 140.4 £ 50.9 124.6 £ 33 0.062
Monocyte-to-Lymphocyte ratio (MLR) 0.19+0.08 0.13+ 0.04 0.0002*
Neutrophil-to-Monocyte Ratio (NMR) 11.7+£5.3 12.5+6.1 0.302
Systemic Inflammation Response Index (SIRI) 0.76 + 0.69 0.33+0.12 <0.0001*
Systemic Inflammation Index (SII) 527.7 £ 404.2 328 + 101 <0.0001*
Aggregate Index of Systemic Inflammation (AISI) 136.8 (87.9-242.6) 75.9+234 0.0001*
Interleukin-6 (IL-6), pg/mL 4 (3-6) 39+17 0.133
High sensitivity C-reactive protein (hs-CRP), mg/L 1.8 (1.2-3.5) 21+£19 0.145

We next evaluated the relationship between inflammatory
markers and systemic inflammation indices with CAC based
on MSCT. The median CAC score in patients with CAD
was 10.6 (interquartile range, 0-82.3). Analysis revealed
a moderate positive correlation between hs-CRP and
CAC (r=0.439). No other marker investigated in our study
demonstrated a correlation.

Discussion

Our study compared the levels of novel systemic
inflammation markers (SIRI, SII, AISI) in patients with and
without CAD. We found that these novel inflammatory indices
were significantly higher in patients with established CAD.

Our findings are consistent with the global literature.
For instance, a recent study reported significantly higher
SIRI, SII and AISI values in patients with coronary and
peripheral artery atherosclerosis compared to those without
atherosclerosis [6].

LiQ, et al. (2022) studied patients with acute coronary
syndrome and a history of percutaneous intervention.
The authors assessed the prognostic significance of
five inflammation indices (PLR, NLR, MLR, SII, and
SIRI) for major adverse cardiac events (MACE). Cox

multivariate analysis demonstrated that all five indices
were independent predictors of MACE, with SIRI showing
the strongest predictive performance [16].

Li et al. (2022) studied patients with acute coronary
syndrome and a history of percutaneous intervention. The
authors assessed the prognostic value of five inflammatory
indices (PLR, NLR, MLR, SII, and SIRI) for major
adverse cardiac events (MACE). Cox multivariate analysis
demonstrated that all five indices were independent
predictors of MACE, with SIRI showing the strongest
predictive performance [16].

A large retrospective study by Xia Y, et al. (2023), which
included 42,875 participants over a 20-year follow-up
period, showed that individuals with an SII >655.56 had
higher all-cause and CVD mortality than those with an SII
<335.36. Similarly, participants with an SIRI >1.43 had
a higher risk of all-cause and CVD mortality than patients
with an SIRI <0.68. In the general population aged over
60 years of age, elevated SII or SIRI was associated with
an increased risk of all-cause mortality [8].

The interaction between these inflammatory markers
and CAC is of particular interest, as the stability of calcified
plaque remains a subject of debate. In our study, none of the
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novel inflammation indices correlated with the CAC score,
whereas the hs-CRP demonstrated a moderate positive.
Evidence from a recent large-scale investigation confirms
significant correlations between hs-CRP, galectin-3, and the
prevalence of both coronary and extracoronary calcium in
specific vascular beds [13]. These observations are consistent
with prior research indicating generally modest associations
between inflammatory markers and CAC, which frequently
attenuate following adjustment for cardiovascular risk
factors. The process of atherosclerotic plaque calcification is
driven by inflammatory cytokines, including IL-6. Support
for this mechanism comes from clinical cohorts such as the
MESA, which demonstrated an independent relationship
between inflammatory biomarker levels (hs-CRP, IL-6)
and the presence and severity of CAC [14]. Furthermore,
Mendelian randomization studies substantiate a causal
relationship, linking genetic predisposition to elevated IL-6
with an increased risk of CAD [17]. The association between

CAC and C-CRP remains inconsistent in the scientific
literature. Although several studies report a correlation,
others, including large meta-analyses, have found no
such association [18, 19]. The present study identified
a moderate positive correlation; however, this observation
requires validation in larger, prospectively designed cohorts.
The confluence of a high CAC score and elevated hs-
CRP serves to identify patients at the greatest risk for
future cardiovascular events, thereby affirming the clinical
relevance of this relationship. Evidence that therapeutic
targeting of inflammation attenuates the progression of
coronary artery calcification provides definitive proof of its
fundamental role in the pathogenesis of this process.

Conclusion. Integrating systemic inflammation
markers into clinical practice enhances early detection,
prognostic assessment, and personalized management of
coronary artery disease.
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3B’S130K MI’K HOBUMU IHIEKCAMUM CUCTEMHOI'O 3ATITAJIEHHS TA IINEMIYHOIO XBOPOBOIO CEPIISA
/. b. lOcynaniceea, P. b. Anicea, I1l. C. Axmeodosa, A. b. Illex

PecnyOnikaHchbKuii cneniajiizoBaHuii HAyKOBO-NPAKTHYHMI MeAMYHUIN HEHTP Kapaiosorii
(TamkeHnT, Y30ekucran)

Pesrome.

Ponp 3anmanenHss B marorenesi imeMiuHoi xBopoou cepist (IXC) mobpe Binoma. HoBi naHi BKa3yloTh Ha 3B’ 130K Mi>K HOBUMH CHCTEM-
HUMH TIoKa3HuKaMu 3ananenHs ta [XC. Binomi Mmapkepu 3ananeHss, Bkiodaroun 1J1-6 Ta C-peakTuBHUIA 010K, TAKOXK JEMOHCTPYIOTh
3Hagymuii 38’5130k 3 IXC. KpiM Toro, Kopensimis Mix IIMMU OioMapKepamu Ta KaidbIU(DIKAI[IEI0 KOPOHAPHUX apTepiid 3acIyroBye Ha
0CO0JHBE TOCIIIKCHHS, 3Ba)Kal0u1 Ha CYyIIepEWINBl JaHi B CydacHil JiTeparypi.

Marepianau Ta MeToau. Y JOCITIDKEHHI B3sUTH y4acTh 112 mamienTis 3 minTBepmxeHoto [XC BikoM 45-75 pokiB Ta 42 y4acHUKH
6e3 IXC (xoHTpONBHA TpyNa). My poaHa i3yBali KIiHIYHI ITapaMeTpH, JIA00paTopHi IMOKa3HUKH (TOKa3HUKU CHCTEMHOTO 3alaJIeHHS,
iHTepIeHKin-6, BucokouymBuil C-peaktuBHuil 010K (hs-CRP)) Ta nokasHuku kansiudikanii kopoHapaux aprepiii (CAC), Bu3Ha-
YeHi 3a JOMIOMOT 00 6araro3pizoBoi KOMIT I0TepHOT ToMorpadii. Yci mporeaypu npoBOAHIKCS BiIMOBITHO 10 [ebCiHChKOT Tekmaparii
BcecitHpo1 MennuHOT acomianii (monpasku 2000 poky). CTaTUCTUYHUI aHATI3 TPOBOAUBCS 3a HoroMororo nporpam GraphPad Prism
Bepcii 10.1.1 (GraphPad Software, Inc., JIa-Xos, KamidopHnis, CIHA) Ta Microsoft Excel 2013. JI7st omiHKH HOPMaJIbHOCTI PO3MOALTY
JaHuX BUKOpucToByBaBcs Tect [lamipo-Yinka. [ HOpMaJIbHO PO3IOALICHUX JAHUX PE3YJIbTaTH IIPEICTaBICHI y BUIJISII CEPeJHBOTO
3HadyeHHs (M) £ cranmaprtHe BiaxwmieHHs (SD). s kinbKiCHAX IaHUX 3 HEHOPMAJIbHUM PO3IOIIJIOM BUKOPHCTOBYBajacs MeiaHa
(Me) 3 BepxHiM i HWKHIM KBapTWisiMH (Q1-Q3). JIiIst OI[IHKHM CTaTHCTHYHOI 3HAYYIIOCTI BIAMIHHOCTEH MiXK HE3aJIC)KHUMH TPyIIaMU
IUTSL HOPMAJTBHO PO3MOINICHAX JTAaHUX 3aCTOCOBYBaBcs t-kpuTepiit CteioneHTa. KareropianbHi 3MiHHI TOPIBHIOBAIIUCS 32 IOTIOMOTOIO
KpHUTEpiro ¥2 Ta TouHoro KpuTepiro Pimepa. KopensauiiHuii aHai3 TPOBOAMBCS 32 JOMOMOTor0 koedinienrta kopesuii [lipcona. 3Ha-
yeHHs p MeHie 0,05 BBaXanocs CTaTHCTUYHO 3HAYYIIHM.

PesyasTaTu. [amientu 3 [IXC geMoHCTpyBanu 3Ha4HO IiABHINEHI PiBHI I1'TH KIOYOBUX MOKA3HUKIB 3allaJICHHS MOPIBHAHO
3 KOHTpOIbHOIO rpymoro: NLR (2,1 + 1,2 mpotu 1,5 £ 0,4, p = 0,0006); MLR (0,19 + 0,08 nmpotu 0,13 + 0,04, p=0,0002); 3 HalO1IBII
BHPaXCHUMH BiIMIHHOCTSIMH B KoMOiHOBaHUX moka3Hukax: SIRI (0,76 + 0,69 nportu 0,33 + 0,12, p<0,0001); SII (527,7 + 404,2 npotu
328 + 101, p<0,0001); AISI (136,8 mpotu 75,9, p=0,0001). Tineku hs-CRP nokaszas nomipHy mo3utusHy kopensiiro 3 CAC (1=0,439).
YKomHi iHIII TapaMeTpy He MPOAEMOHCTPYBAIN 3HATYIINX KOPEIISAIIi.

BucHoOBOK. BKiII0o4eHHsI MapKepiB CHCTEMHOI'O 3alajeHHs B KIIHIYHY MPAKTHKY MOKPAILy€e PAHHE BHUSBICHHS, IPOTHOCTUYHY
crpatudikaliro Ta nepconanizoBane JikyBanHs [XC.

KurouoBi cyioBa: imemiuna xsopoba cepiis; 3anajieHHs; NOKa3HAKH CUCTEMHOTO 3aNlajieHHsl; iHTepieiKkin-6; BUCOKOUY TIHBHIiA

C-peakTHBHUIT 01II0K; KaibLiil KOPOHAPHUX apTEPild.
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CYYACHUM CTAH IIPOBJIEMU
HAPOJ/[’)KYBAHOCTI I BUXO/[)KYBAHH S
JITENU, HAPOJ[P)KEHUX 3A JJOIIOMOT' OO
JIOTIOMDXHHMX PEIIPOJYKTHUBHUX
TEXHOJIOTI! (JIITEPATYPHUM OTJIST)

T. K. 3uamencovka, O. B. Bopooéiiosa,
0. 0. JIana',

Y «BceykpaiHChbKuil IIEHTP MaTEpPUHCTBA Ta AUTHHCTBA
HAMH VYkpaianm»,

KHII «ITepunaransuuii nentp M. Kuepay!

(M. Kui, YkpaiHa)

Pezrome.

Cyuacnuii cman nowupenocmi 6e3nnioos € 00HUM I3 HAULOCMPIUUX MEOUUHUX | COYIANbHUX BUKIUKIE, WO Oe3n0cepeOHbo
BNIUBAE HA PIBEHb HAPOOUCY8aHOCmi Yy ceimi. JJonomidcui penpodykmueni mexuonoeii ({{PT) cmanu gasxciusum nanpsaimom
MeOUYUHU, AKULl 003601A€ NOOOIAMU Pi3Hi popmu 6e3ntioos ma peanizyeamu npago Ha bamekiecmeo. Hesgacarouu Ha 8UCOKY
epexmugnicmy, 3acmocysanus JJPT mooice cynpogooicysamucs negHUMU YCKIAOHEHHAMU, ceped SIKUX NIOSUWeHUl PUSUK
bazamonnionoi éazimHocmi, npeekiamncii, cecmayitino2o diabemy, nepeddacHux noI02i8 i HeOOXIOHOCMI Kecapeso2o pO3MuH).
Boonouac yoockonanenus memooux ma HaneHCHuil MeOUYHUL Cynposio 3Ha4HO 3HUNCYIONb YACMONTY YUX PUSUKIE | HOKPAWYIONb
nepunamanvii pesynomamu. Ocmanninu pokamu 'y cgepi penpoOyKmueHoi MeouyuHu akmueHo 6nposaodHCyIomucsa Yyugposi
MexHono2il ma wmyuHull iHmeneKkm, siKi Cnpusiioms onmumizayii 6i060py emOpionie, NPOSHO3YE8AHKIO YCHIXY IMIIAHMAYIT
ma iHousioyanizayii nikysanus. Lle 6iokpusae Ho6i mMoxcaueocmi 0nis NiOGUWeHHs ehekmusHocmi, be3neku ma OOCMynHOCI
JIPT. Taxum uunom, JIPT nocioaroms npogione micye 8 CyuacHitl MeOuyuri, NOEOHYIOUU HAYKOBUL NPOSPeC I3 2YMAHICMUYHUMU
YIHHOCAMU, CAPAMOBAHUMU HA NOOOAAHHA Oe3Ni008 ma 3a6e3neueHHs NPasa KOXCHOI TIH0OUHU HA 6AMbKIBCMB0.

Mema oocnioscenns. Ha ochosi cyuachux 0acepen meouunol ingpopmayii npoananizyéamu CyuacHi npoonemu Hapooxicy8aHoCcmi
ma 0coonUBOCmi BUXO0NHCYBAHHSA Oimell, HaPOOHCEHUX 3a OONOMO20K0 OONOMINCHUX PEeNnpOOYKIMUBHUX MEXHONO02IU, A MAKONC
OYIHUMU MEOUYHI MA COYIANbHI ACNEKMU BUKOPUCTAHHS OONOMINCHUX PEnPOOYKIMUBHUX MEXHONOIIL.

Bucrnoeku: 3 o2nady Ha 3pocmanms nowuperocmi 6e3nnioos cepeo HCIHOK penpooyKmueHozo 6iky, sacmocyéanus JIPT nabyesac 6ce
OibUO20 3HAUEHHS Ol 30epedceHHst penpooyKkmueHo2o nomenyiany cychinecmea. JPT ne nuwe oonomazaioms peanizysamu npago
Ha OamvKiecmeo, a il Cmarms 6a20MUM YUHHUKOM cmadinizayii 0emocpadiunoi cumyayii. Boonouac i3 posuupenHsam MoXCIuocmeti
YUX MexXHONO2I NOCIAE HU3KA MEOUYHUX, eMUYHUX I NPABOBUX NUMAD, NOB SI3AHUX 13 6e3neK0I0 Mamepi ma OUMUHU.

Knwuoesi cnoea: donomiocni penpooyxmueni mexnonozii: 6azamonniona éazimmicmv, 6e3niioos, excmpakopnopaibhe

3aNAIOHeHHsl; CYyPO2amue MamepuHcmeo, NePUHaAmanbti pe3yibmamu, MeOuyHi mexuHonoaii.

BeTtyn

CyvacHuil cTaH MOIMPEHOCTI 03I A € OAHUM i3
HaWroCTPINIUX MEIUYHUX 1 COIIaJbHUX BUKIHUKIB, IO
Oe3nocepeIHbO BIUIMBAE HAa PiBEHb HAPOKYBaHOCTI
y cBiti. JlonoMixkHi penpoaykTuBHi TexHozorii (JPT)
CTaJIi BOXJIMBUM HAIPSIMOM MEIULMHU, SIKUH J103BOJISIE
roioIaTu pizHi Gopmu Oe3IUTiANs Ta peanizyBaTH MpaBo
Ha 0aTbKiBCTBO. He3Baxaroun Ha BUCOKY €(peKTHUBHICTS,
3actocyBaHHs JIPT Moxe CynpoBOIKyBaTHCSI NEBHUMU
YCKJIATHEHHIMH, CepeJl SIKKX ITiABUIIEHUI PU3UK Oararo-
LTI IHOT BariTHOCTI, IPECKIAMIICIT, TeCTaI[iiiHOTO iabeTy,
MepeTIaCHUX MOJIOTIB 1 HEOOX1THOCTI KeCapeBOro PO3THHY.
BoxHouac y10ckoHaJIeHHS METOANK Ta HAJIS)KHUN MeTny-
HUH CYIIPOBiJl 3HAYHO 3HWXKYIOTh YacTOTy LIUX PU3UKIB
1 OKpaLIyIOTh lIepUHATAJIbHI pe3yibTaTid. OCTaHHIMU po-
KaMmH y cepi perpoayKTUBHOI MEIMIIMHU aKTHBHO BIIPO-
B DKYIOThCS LU(PPOBI TEXHOJIOTIT Ta IITYYHUI 1HTEJIEKT,
SIKI CIIPUSIIOTH ONTUMI3aLil BigOOpy eMOpiOHiB, IPOTHO3Y-
BaHHIO YCIIiXy IMIUIaHTALl Ta iHUBITyanizalii JiKyBaHHS.
e BimKpHUBaE HOBI MOXKITUBOCTI JIJIst T IBUIIICHHS ¢(EKTHB-
HocTi, Oe3neku Ta foctynHocti APT. Takum uurom, JIPT
TI0C1IAI0Th IIPOBi/IHE MicLie B CyYacHIH MeUIINHI, IIO€THY-
1041 HAyKOBHH IPOTPEC i3 T'yMaHICTUYHUMH IIIHHOCTSIMH,
CIIPSIMOBAaHWMH Ha ITOJI0JIaHHS Oe3IL11 1Sl Ta 3a0e3eyeHHs
IIpaBa KOKHOT JIIOIMHK Ha 0aThKIBCTBO.
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MeTa pocnigxeHHs. Ha ocHOBI cy4acHHX JpKepedn
MeIMYHOI iHpopMallii mpoaHasi3yBaTH cydacHi IpoOIeMu
HapOKyBaHOCTI Ta 0COOMUBOCTI BUXOKYBaHHS JITCH,
HapOKCHUX 32 JOITOMOTO0 JIOTIOMIKHUX PEIPOTyKTHB-
HMX TEXHOJIOT'iH, a TAKOK OLIIHWTH MEIUYHI Ta COI[aabHI
ACTIEKTH BUKOPUCTAHHS JAOMOMIXHUX PENPOTyKTHUBHHUX
TEXHOJIOT1H.

Pe3ynkTaTh Ta ix 06roBopeHHs

OnHi€r0 3 BaXIIMBUX MEJINYHUX Ta COLIAIBHUX MPO-
07eM CbOTOJICHHS € Oe3ILTiAs, 10 MOXKEe OyTH CIIPHYU-
HEHE sIK JKIHOUMMH, TaK 1 4OJIOBIYMMHU (haKTOpamH, a Ta-
KOXX MOETHAHUMH 200 HEBIIOMUMHU NMPUYMHAMY, 110 3Ha-
YHO YCKJIQ/IHIO€ JIIKyBaHHS Ta MOTpedy€e 3aCTOCYBaHH:
Cy4YaCHHUX PErpOAyKTUBHUX TexHojorid. JIPT, 3rigHo i3
BHU3HAUYEHHSIM AMEPUKaHCBHKOIO IIEHTPY KOHTPOJIO Ta
npodiNnakTUKN 3aXBOPIOBaHb, — 1€ OyJb-sIKi METOIH Ji-
KyBaHHsI, 1TOB’s13aH1 3 (DePTHIIBHICTIO, TiJ] 4ac SKUX IPO-
BOMATHCSA MEIUYHI MaHINy/AMIT 13 sdeKTiTHHAMA 200
emOpionamu. JIPT € Ba)KJIMBUM 1HCTPYMEHTOM Cy4YacHOI
MEIHUIUHYU IS TOA0JIaHHS MPOo0eM Oe3IuTias, siKe Ha-
pasi 3auinae 6nusbko 15-17% map y cBiTi (32 JaHUMU
BOO3). OcHOBHUMH NPUYHHAMHU O€3ILTIIS € TOPYILIEHHS
OBYJISILIIT, TOPMOHAIBHUN TUCOATAHC, TATOJIOTISI MATKH YH
SI€YHUKIB, 4OJIOBIYMH (DakTOp Ta noeaHaHHS LUX (akTo-
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piB [1]. 3a ocranni gecatmnittsa JIPT cramu BaxIMBOIO
CKJIaZIOBOIO CYYacHOI PerpoIyKTUBHOT MEJUIIMHH, Ha/la-
109U MOKJIMBICTB OaThKiBCTBa OararsoM napam. Lis ramyss
3HAYHO EBOJIOLIOHYBAJIA, IHTErpyIOYH HOBITHI HAyKOBI Ta
TEXHOJIOTIYHI JOCATHEHHS, 110 JO3BOJISIOTH BUPILITYBaTH
HIMPOKHH CIIEKTP PENpOLyKTUBHUX IpodneM. Ha croron-
HimHi# gesp [PT mupoko 3acTOCOBYIOThCS y Oararbox
KpaiHax CBITY, 110 103BOJISIE €()EKTUBHO JIiIKyBaTH 0e3-
ITAASL y Tap pi3HOTO BiKy Ta COLIANBHOTO CTATycCy. 3a
JTAHWMU CBITOBHX 3BiTiB, I[OPIYHO MITBHOHH JiTEH HapO-
JUKYI0ThCS 3 BUKOprcTanHsaM MetoaiB JIPT. B Ykpaini 3a-
crocyBanHs JIPT Takok cTpiMKO 3pocTae, o MOB’I3aHO
i3 PO3BUTKOM PENPOAYKTHBHOI MEIUIIMHY Ta AEP’KaBHUX
TIpOTpaM MMiATPUMKH JiKyBaHHS Oe3mtians. Bogrouac, ge-
pe3 crienr(iky 3aCTOCYBaHHS LIUX TEXHOJOTIH, criocTepi-
racTecs MiABHUIIEHA YaCcTOTa 0araroIruiiJHUX BariTHOCTEHR
Ta acOLiHOBaHUX YCKJIAJHEHB, 0 BUMArae peTeIbHOTOo
MEJMYHOTO CYIPOBO/Y Ta HAYKOBOTO BUBUYEHHS SIK Mare-
PHHCBKHX, TaK 1 HEOHATAJIbHUX HACHAKIB. TaKuM YHHOM,
CydacHa penpoAyKTHBHA MEIUIIMHA CTUKAETHCS i3 3a-
BIAHHAM 3a0e3nedeHHs BIUCOKoi edektuBHOCTI [IPT mpu
MiHiMi3aIlii pU3HKiB I MaTepi Ta IUTUHU, IO pOOUTH
BHBUEHHS MPOOJIEM HApOKYBAHOCTI 1 BUXOPKYBaHHSI JTi-
Tel, 1o 3’ IBUJIMCS Ha CBIT 3a jgoromororo JIPT, Han3Bu-
YallHO aKTyaJIbHUM.

Hayxka He cTOiTh Ha MiCIli, CTPIMKO PO3BHBAETHCH,
TOMY OCTaHHIMH pokamu mty4Huid iHTenekr (LUI) yce
YacTille BUKOPUCTOBYETHCS B PI3HUX TaTy3sX MEAULMHU.
VY coepi [APT iioro ponb Moke HONATaTH B MOKpPAIICHH]
iHTeprperanii MeAnYHNX 300paXKeHb, Yy TCHOMHOMY aHa-
Ji31 TS TIePCOHAITI30BAaHOTO JIIKYBaHHSA, Y aBTOMATH3aIlii
nporpecii cTUMYIISLii, KaJiOpyBaHHI KOPUTYBaHHS JJ03H,
TOYHOCTI 9acy CIIpalbOByBaHHS IJIsl MAKCUMIi3allil BUXOIY
OOLIUTIB Ta e()eKTUBHOCTI MOHITOPHHTY (otikyiiB. Takox
HE MEHII BXIIMBOIO € MEXaHi3allist 3aB1aHb 3a JJOIIOMOT OO
KOMIT FOTEPH30BAaHIX CUCTEM (KOHIICIIIIis aBTOMATH3AIli1),
110 Ma€ MOTEHIial MOJIETIHTH poOoye HaBaHTAXKEHHSI JIi-
KapiB Ta emOpionoris [2].

VY nocnimxenHi, mo oxoruosaio 2011-2021 pokwu, Hay-
xoBIi (Correa, Cerquides Ta iH.) OI[IHWIN 37aTHICTh MOIIEII
MAaIIMHHOTO HaBYaHHS IPOTHO3YBaTH ONTHMAJIbHY T0Yar-
KOBY 7103y (osikyaoctumyitowdoro ropmony (OCIY) mist
MIPOBENICHHS eKCTpakopropansHoro 3amrigneras (EK3).
Buxopucrano nani 2713 mari€eHTiB i3 I’ATH KIIHIK, 110
BKJTIOYAJIH TaKi 3MiHHI, SIK BiK, iHIEKC MacH Tija Ta piBeHb
aHTUMIOJIIEpoBOro ropMony (AMI'). [lana Mozenb noka-
3aJ1a MOTEHINIHO Xopoli AaHi Wi KimiHinucTiB. ITix yac
(azu po3poOku Mozeni cepenHiit 0am eeKTUBHOCTI IS
KIiHiYHUX 103 cranoBuB 0,83 (95% /I 0,82-0,84), a mist
pexomenpaniit momeni — 0,87 (95% 0,86-0,88). ITix gac
Baiauii cepeaHii 0an s Npu3HaYeHb PO3PaxOBaHO K
0,84 (95% /11 0,82-0,86), a nns pekOMeHAIIA MOAEIi —
0,89 (95% A1 0,88-0,90). Otxe, y ubomy Bumanky 11
MO’KHA BUKOPHCTOBYBATH SIK HABYAJILHHM 3aCi0 /151 HOBUX
KIIHIIMCTIB 200 SK METOJ KOHTPOIIO SIKOCTI IS TOCBi-
yeHux Qaxisuis [3].

VY cBoemy HaykoBOMY mopoOKky BueHi Letterie,
MacDonald Ta iH. 3a1aBaTHCS TUTAHHIM —4H MOXKE IITYY-
HUIl IHTENEKT CpoCTUTH podounii npouec mix yac EK3
U OOMEXCHHST MOHITOPHHTY il 9aC CTUMYIIALIT SIETHH-

KiB OZTHAM JHEM Ta 3a0e3NeUeHHs] piBHOMIPHOTO 3aBaH-
Ta)KEeHHs pe3yJbTariB nouryky? JlocmimKeHHs BKIII04aio
Ha0ip garux 3 1591 ayToNorivHOTO IHUKITYy B YHIKaJIBHIX
MAaIi€HTOK 13 TAKMMH 3MIHHUMH: BiK, IHIEKC MacH Tija,
xounentpaunis OCI, ecTpamiony, aHTUMIOIIIEPOBHUX aH-
THUTIJ Ta KUTBKICTH QoikymiB. Crio4aTKy mporHo3yBaBCs
HalKpaiuii JIeHb JJIsl MOHITOPHHTY (Cepe/iHsi MOXHOKa —
1,355 nHst), a MOTIM alTOPUTM BH3HAYUB ATy 3aITyCKy Ta
JiarnasoH i3 TpbOX JHIB OTPUMAaHHS OOLMTIB, IO BU3HA-
YaIOTHCS HAWpaHIOINM Ta Halmi3HIIINM JHEeM. TOYHICTh
MPOrHO3yBaHH 3arajbHOT KUIBKOCTI OOLMTIB JIMIIE HA
OCHOBI 0a30BOT0 TeCcTyBaHHS a00 B TO€IHAHHI 3 JAHUMHU
Ha JIeHb criocTepexenHs cranosmna 0,76 ta 0,80 Bigmo-
BiiHO. UyT/IMBICTh OI[IHKHK 3arajbHOI KUIBKOCTI Ta Kijib-
KOCTI1 3piJUX OOIUTIB BUKJIIOYHO HA OCHOBI MPOQiNiB
EK3-0,76 Ta 0,78 [4].

I moxe OyTy MOMIYHEM Y TaOOpaTOPHUX TIpoLIecax,
a came: OLIHIOBAaHHS SIKOCTI OOLMTIB y J1aboparopisix EK3
3a JIOTIOMOTOI0 MOCIIIOBHOTO aHali3y MEHOTHYHHX CTa-
Iiit, BUPIMIaNBHUX IS YCIIITHOTO 3aIUTiTHCHHS Ta PO3-
BUTKY eMOpiOHa; MOKPALICHHs BiIOOPY CIIEpMAaTO301/iB
Ha ocHOBI aHami3y ix mopdoorii mis EK3 ta IKCI (in-
TpalMTOIUIa3MaTHYHA 1H €KIiSl CIIEPMATO301/iB); aHaTi3
eMOpioNOTiYHUX 300pakeHb Ta KIIHIYHUX JaHUX IS TIPO-
THO3YBaHHS IUIOTTHOCTI eMOPiOHIB, 301IbIIYI0YH TOUHICTD
3 65,3% no 77,4% micist ontumizaii [2].

€Bporeiicbke TOBAPUCTBO PEIPOAYKIIi] JIOIUHU Ta
emopiomnorii (ESHRE) pexomeHnnye, o0 KpuTHYHI Ipotie-
IypH, Taki sIK TIOYATKOBA iMeHTHU(IKAIiSA KIITHH 1 TKAaHWUH,
TepeHeceHHs] eMOPioHiB a00 KPiOCXOBUILE, ITEPEBIPSITUCS
BTOPUHHUM BepU(IKaTOPOM YU 32 IOTIOMOTOI0 aBTOMAaTH-
30BaHOI CHCTeMH ieHTUdIKaIT [5].

VY G6purancekux HacraHoBax HFEA (YnoBHoBaxkeHuit
opraH 3 MATaHb 3aILTiTHCHHS JIOAWHH Ta eMOpioorii)
OKPECJIEHO CYBOPI MPOTOKOJIH CIIOCTEPEKEHHS IiJ] 4ac
JAPT nnst yHUKHEHHS HEBiIMOBITHOCTI TaMeT Ta eMOpi-
OHIB. € BUMOTH W00 JOTPUMAHHS IIPOTOKOJIIB Ha BCIX
eranax JIPT, Bxitouatoun 30ip, nepeHeceHHs eMOPiOHIB
Ta KpiOKOHCEpBalir, a Takoxk yci nearpu APT noBuHHI
MarTH IUIaH /il y pa3i HaJ3BUYaHUX cUTyauii mpu 3001
eJNeKTPOHHUX cucTeM. Lle o3Hagae, mo HeoOXimHO 3a0e3-
TIEYUTH KOMIIETEHTHICTh IIEPCOHAITY SIK B €IIEKTPOHHHX, TaK
1 B py4HHX MeTo[ax criocrepexents. L{i 3axoan BUkopuc-
TOBYIOTBCS JUISl CTAHIapTH3aLi] pouemyp, Oe3neKy nai-
€HTIB Ta MIATPUMKH IITICHOCTI JIiKyBaHHs Oe3rutians. Taki
mporiecH, sik Buoopu mpotokoniB EK3 3a momomororo 11T
BCe 11e epe0yBaroTh Ha IOYaTKOBiii cTail. OCHOBHOO Me-
TOIO € MaKCHMi3allisi BUXOAY OOILMTIB, IiIBUIICHHS PiBHSA
YCHIMTHOCTI JIIKyBaHHS Ta OC3ICKH MAIli€HTIB. 3aBJaHHIM
11 Ha MaiOyTHE € BAOCKOHAJICHHSI CTpaTerii BHOOPY Mmpo-
tokory EK3 Ta migBUIIeHHS TOYHOCTI Ta €(h)eKTUBHOCTI
nporHo3yBanHs pe3ynasratiB EK3. He3Baxatoun Ha 3Ha-
yHAH TexHIYHUHA nporpec L1 B penpoayKTuBHIN MeAUTHHI
ta JIPT, npakTniHe BIpoBaKeHHS 3aJIMIIAETHCS OOMexe-
HUM. OCHOBHI BUKJIMKH BKJIFOYAIOTh BUCOKI BUTPATH, HEOO-
X1THICTB MiATOTOBKH ITEPCOHATY, 0OMEKEHHS Ta TOCTYII 10
BEJIMKUX, PI3HOMaHITHUX HaOopiB paHux. [Hrerpaunis 111
B KJIIHIYHI IIpollecH BUMarae 3a0e3MneYeHHsI CyMiCHOCTI
CUCTEM, HITPUMKH BHCOKOI TOYHOCTI Ta JOTPUMAaHHS
cTaHmapTiB Oe3neku narfieHTiB. [TogomanHs 1uX mepenkos
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€ KPUTHYHO BAYKJIMBUM JJIsI IOBHOTO BUKOPHCTAHHS T10-
tenuiany 11 B penponykruBHii MenuiuHi. [arerpartis LI
B JIPT momoBHIOE KITIHIYHAHN JOCBI, ONTUMI3YIOUH PE3YiIb-
TaTH JIIKyBaHHS Ta MATPUMYIOYH IHHOBAIIHHICTS 1 AKICTh
JOTIISATY, TIOEAHYIOUH JIFOJCHKI KOMIETEHIII1 3 TOYHICTIO
MAaIIMHHOTO aHaJIi3y, IPOTe BIPOBAXKEHHS IITYYHOTO iH-
TENEKTy BUMarae 30a1aHCOBaHOTO MiZXOMY, a 11e O3HaYae,
110 KiHIIE€Ba BIAIIOBIMAJIBHICTE 3a KIIHIYHUI BUITAJ0K HE
MO)Ke OyTH IOKJIaieHa Ha MaIlMHHUK 1HTeNekT [2].

IcTopuuHi maHi cBim4aTh, MO NEPUINHA YCHIIIHAN BHU-
nanok EK3 BinOyses y Benukiit bpurawnii 25 mumas 1978
poKy i mpu3BiB 10 Hapomkenus Jlyisu Bpayn. i matu
CTpaXkJaJia Biji HEIIPOXiAHOCTI MaTKOBHX TpPyO, 110 yHe-
MOJKJIMBIIIOBAJIO NpHUpoaHe 3a4arTs. [loapyxoks 3Bep-
HyJnocs 10 komauau nokrtopa Ilarpika CtenToy Ta em0-
pionora Pobepra ExBapyca, ski po3poOisiyii METOIHUKY
3aIUTiAHCHHA SHISKITITHHY 1M03a TijioM. JIJit oTpuMaHHS
JEKUTBKOX 3PITUX OOLMTIB MPOBOAWIIM TOPMOHAJIbHY CTH-
MYJISILIFO si€uHUKIB. [Ticist 1[bOro 3aifiCHIOBaIaCs MyHKITiS
(G OIIKYITIB Ta BIUIYYCHHS SHIECKITITHH A TOAAIBIIOTO
3arTiJHeHHs B 1abopaTopHUX yMoBax. Y nadoparopii
SIMIIEKITIITHHAN 3MIMTyBaJK 31 criepMoro 6aTtpka. Bimbymocs
3aIuTiIHEHHS Ta (POPMYBaHHS 3UTOT, SIKi KyJIBTHBYBAJIHCS
y KOHTPOJIFOBAHOMY CEPEAOBHIL IIPOTATOM KUIBKOX JIHIB,
10 103BOJIsUIO eMOpioHaM NMpoiTH paHHI cTaxii po3Bu-
TKy. I3 oTprMaHux eMOpiOHIB OMH 00paHuii 115 epeHe-
CEHHSI B MaTKy Marepi. Y MOAaIbIIOMy eMOPIOH YCITIIITHO
IMIUTaHTYBaBCs, 0 3a0e3MeunsI0 HOpMalIbHUH nepeoir
BariTHOCTI Ta po3BHUTOK Mtofa. Jlyiza bpayn Hapommmacs
37I0pPOBOIO JIIBYNHKOIO, IO CTAJIO IEPILINM JTOKYMEHTAJILHO
MIATBEPIKCHUM BHITaAKOM Hapomkersst micis JIPT EK3.
Le#t ycmix IpoaeMOHCTPYBaB MOXKIIMBICTh €()EKTHBHOTO
3aIUTiJHEHHS 11032 T1JIOM JIFOJMHU Ta 3aKiaB GyHIaMeHT
It ofanbmoro po3sutky JIPT. Haykose 3HadeHHS mi€l
noAii monsrae y miaTBepKeHHI )KUTTE31aTHOCTI eMOpio-
HiB, KYJIFTHBOBAaHHUX in Vitro, a TaKOX y 3aroyaTKyBaHHI
HOBOI €pH peNpOAYKTUBHOI MEIULIUHU [6].

Bin HapomKeHHs epIoi JUTHHY, 10 3’ sIBUJIAcs 3a 0~
nomororo EK3, JIPT 3a3Hanu 3Ha4HOI €BOMIOLIT 3aBASKU
HAyKOBUM Ta TEXHOJIOTIYHUM iHHOBaMisM. L{i nocarHeHHs
TpaHc(HOPMyBaJIN PENPOLYKTUBHY MEAUIMHY, IPOIIOHY-
10YH HOBI PilICHHS U1 Pi3HUX MTpoOiieM Oe3rutiyisd Ta po3-
LIMPIOOYY MOXKITMBOCTI JUTs peatizanii 6arbkiBeTBa. Cotifg
3ayBakuTH, 0 J{PT po3BUBarOThCS TyKe MBUIKO, IPOTE
3aCTOCYBAHHS JICSIKUX HOBITHIX 1 MEPCIICKTHBHUX METO/IIB
Y JTIONEH 3aIMIIAETHCS EKCTIEPUMEHTAIBHIM, CTPOTO Pery-
JIOBAHUM 1 CYITPOBOKYETHCS] HU3KOIO €THYHUX Ta IIPaBO-
BUX NUTaHb. 3HAYHA YaCTHHA JOCIIPKEHb CITUPAETHCS HA
MOJIENi Ha TBapWHaX, sIKi HAJIAI0Th BayKJIMBY 1H(OpMAIlito
PO PENPONYKTUBHY OI0JIOTiI0 Ta HACHIAKH PI3HUX BTPY-
yaHp y pamkax JIPT. [Tompu 3Ha4YHI TOCATHEHHS Ta OCTaHHI
yenixu B ctepi JIPT, icHyroTh CyTTEBI HayKOBi, €THYHI Ta
perynaropHi BUKINKA. HaykoBi mpoGirieMn BKITIOUAOTh:
BIATBOPEHHS CKJIaJHOTO MIKpOCEpEJOBHIIA TOHA in Vitro;
3a0e3neyeHHs TeHETHYHOT Ta eMireHeTHYHOT CTabiIbHOCTI
71a00paTOPHO OTPUMAHUX IaMeT; JOCSITHEHHS YCIill-
HOTO 3aIlIiIHeHHs, IMIIaHTalil Ta PO3BUTKY eMOpIOHIB,
OTPHMaHUX 3a JOMTOMOTOI0 IHAYKOBAaHOI TeHepallii TaMeT.
ETHuHi acriekTH OXOILIIOIOTh: HEBU3HAUCHI PU3UKHU Oe3-
TIeKH TIPYU CTBOPEHHI eMOPiOHIB i3 1aOOpaToOpHO OTpUMa-
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HUX TaMeT; MTOTEeHI[IHHEe BUKOPHCTaHHs TEXHOJOTIH JUIsl He-
e€TUYHUX TeHeTHYHHUX MoAnGiKaLii (HanpuKiIaz, «au3ai-
HEpPCHKI IITH»); HaJIMIpHE CTBOPEHHS eMOPiOHIB Ta €THYHI
MUTaHHS I0A0 TXHBOT MOAAIBIIOT OJI; a TAKOXK MUTAHHS
iH(OpMOBaHOI 3roAM Ta MpaB BIACHOCTI Ha rameTtu. Jlo-
JIaTKOBO PETYISTOPHI Ta coLianbHi YNHHUKH, BKIFOYAI0UN
rpOMaJIChbKe CIIPUUHSATTS Ta KyIbTypHE CTaBJICHHS JI0 Jia-
60paToOpHO CTBOPEHUX TraMeT, MOXKYTh CTAHOBUTH 3HAUYHI
MEePEIKOH /ISl BIIPOBAPKEHHS LIUX TeXHOJOTiH [1].

Texuomnoris CRISPR-Cas9 (Clustered Regularly
Interspaced Short Palindromic Repeats nocniBHO po3-
m(poBy€ETHCS K 3rPYNIOBaHi, PETYISPHO PO3ALICHI KO-
POTKI MajJiHIPOMHI ITOBTOPH) pPaAWKaIbHO 3MiHMIIA M-
X1J1 1O TEHETUYHOTO PeAaryBaHHsl, 3a0e31eYHBIIN BUCOKY
TOYHICTH i epexTuBHICTh BHeceHHs 3MiH y JJHK xuBux
oprani3mis. Lleit MeTos BiIKpHBa€e MEPCIIEKTUBH JUIS 3a-
moOiraHHs CHaJKOBUM 3aXBOPIOBAHHSM Ta ITOKPAIIEHHS
30pPOB’sI JIIONUHHM, OJJHAK BOIHOYAC MOPOJUKYE CEpHO3HI
€TUYHI JIUCKYCii, 0COOIMBO Y KOHTEKCTI MO>KJIMBOCTI CTBO-
PEHHSI TaK 3BaHUX «IU3alHEPCHKUX AiTe» (aHIII. designer
babies). 1151 koHIeMNLis nepeadavae HijgecnpsMOBaHy MO-
IuQIKaIlifo TEHETHIHOTO MaTepiary eMOpioHIB 3 METOIO
(opmyBaHHs OaxkaHUX (PiI3UYHHUX, KOTHITUBHUX 200 IMyHO-
JIOTIYHHUX XapaKTEPUCTHK. X04a i1est paHille 3aIuIanacs
TEOPETUYHOIO, IBUAKUI po3BUTOK TexHoiorii CRISPR
HaOJKae 11 10 MPaKTHYHOTO 3aCTOCYBAHHS, IO ITiJICHUITIOE
eTHYHI, COIliaJIbHI Ta IIPaBOBi 3aHETIOKOEHHS. PenaryBanas
reHiB 3a gonomoroto TexHonorii CRISPR-Cas9 Binkpusae
MIEPCIIEKTUBH JIIKyBaHHS CIIaIKOBHX 3aXBOPIOBAHb, IPOTE
OB’ sI3aHE 3 HU3KOI0 HAyKOBHX, ETHYHUX 1 COLIaJIBHUX
npobiiem. HenepeadauyBaHi HACTI KK BKITFOYAIOTh PU3HKH
odd-TapreTHUX MyTalild Ta JOBTOCTPOKOBUX €(DEKTiB Ha
3[0POB’ sl JIFONMHH 1 MaiiOyTHI IOKOJIIHHSI, SIK IOKa3y€ MpH-
knax penenii rera CCRS, mo BrmuBae Ha iMyHHY (DYHK-
1ito. ComianbHi aCIIEKTH OXOILTIOIOTh HEPIBHUH JOCTYI 10
TEXHOJIOT1H, III0 MOXE ITOTITHOIIOBATH iCHYIOUY COITiaJIbHY
HEpIiBHICTh, a TAKOXX MOTEHIIiall JJIs CydacHOi pOopMH €B-
TeHIKH, KOJIM TeHETHYHI YJI0CKOHAJICHHS MOXKYTh CIIPHATH
JVICKPUMIHAIII1 Ta 3SMEHIIICHHIO TEHETIHYHOTO PI3HOMAHITTS.
ETHYHI BUKIMKH CTOCYIOTHCSl aBTOHOMii HEHapOKEHOT
JUTUHY Ta MTUTAHHS: XTO Ma€ MPaBO MPUHMATH PillIEHHS
mono il reHeTHYHOTro cKiany. JlonaTkoBo iCHYIOTH MO-
paJibHI Ta peniriiiHi 3anepeueHHsl, SKi CTaBJIATh ITiJ] CyMHIB
JOTYCTUMICTh MaHIMYJALINA 3 TIOICEKUMH eMOpioHaMHU.
3 onsaay Ha 1i akTopH, Oyab-siKe 3aCTOCYBAHHS peary-
BaHHS I'eHiB IOTpe0ye BUBAKEHOTO MMiAXOMY Ta PETeIbHOT
OI[IHKW PU3UKIB 1 MOTCHIIIITHUX HACTIAKIB IS IHIUBIIA
1 cycmizseTBa. 715 BiAIOBIJATBHOTO Ta CIIPABEIMBOTO 3a-
crocyBanHs TexHoinorii CRISPR HeoOXximxHe BCTaHOBICHHS
YITKUX PETYJSATOPHUX HOPM, 3aITy4EHHS TPOMaJICHKOCTI Ta
JOTPUMaHHS €THYHHX IPUHIIHIIIB, TAKHUX SIK ABTOHOMIS Ta
piBHICTB. JInIIe KOMIIEKCHUH 1 TPOAYMaHUH MiAXia J10-
3Bosste peanizyBaru nmoreHniaa CRISPR-Cas9, oqHouacHo
BUPIIIYIOYM €TUYHI BUKJIMKH Ta 3a0e31euyroun, mob perna-
TyBaHHS T'CHIB CIIPUSIIO OIaroycTporo JroacTaa [7].

VY cydyacHOMy cBiTi icHye 6araro BuaiB APT mst miky-
BaHHs O€3IUTI S, YPaxOBYIOUH Pi3HI MEJUUYHI NOTpeOH,
3aMnTH, TOKAa3aHHA Ta MPOTUIIOKa3aHHs. HalmomupeHi-
M criocooom JIPT e EK3 — meton, npu sikomy Meau4Hi
MAaHIITyJAII] 3 00IIUTaMH, TOOTO MOEAHAHHS AUIEKITITHHI
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31 crIepMaTo30i0M, BiOyBalOThCS 11032 JIIOACHKUM Opra-
Hi3MOM («in vitro»). Ha mouarky nukiny EK3 npoBoaurhes
CTHMYJISIIIS SETHUKIB UTSI OTPUMAHHSI KIJTBKOX 3pLTHX ST -
LIEKIITUH, 370J0M KIIITHHU 3aIUTiAHIOIOTECS B yarii [1e-
Tpi, y pe3ysbTaTi 4oro OTpuMaHi eMOPIOHH MTePEeHOCITHCS
B MatKy. Hapasi mommpenicts 3acrocyBanas EK3 crano-
BuUTH 1,6% 12 4,5% ycix sxuBoHapomkeHnX y CriomydeHnx
[rarax Ta €Bpormi BiamosixHO [8].

Takox MHPOKOPO3MOBCIOKEHOIO € BHYTPILIHBO-
MaTkoBa iHceMiHamist (BMI) — 6e3nocepenHe BBeIeHHS
CIIEpMH B MATKy IIiJ 9ac OBYIIALIT U CIIPUAHHS 3aILiI-
HEeHHIO. PiBE€Hb BariTHOCTI MICIIsl TAKOTO BTPYYaHHS KOJIU-
BaeThes Bix 2,7% 10 66%. CxoxuMm pizHoBugom JIPT €
inTpanepsikaiabHa inceminamis (I11I) — mpouec nepenocy
CIEPMU B IMIMHKY MaTkH [9].

[Ipu 3urorHiit iHTpadasonmieBiii TpancmianTamnii
(3IDT) 3amninHeHa SHIEKIIITHHA IIOMIIIAETHCS Y MAaTKOBY
TpyOy. Lleit MeTox 3acTOCOBYETHCS NS MAIiEHTOK, IO
CTPaKAAIOTh Ha OE3IUTiAS, TPOTE MalOTh (PYHKIIOHYIOUI
(anomnmieBi TpyOX Ta MOXKIIHBICTD SIMIIEKIIITHH pO3BHBA-
THCA Y X IPUPOAHBOMY cepenoBuii [1].

[HTpanuTOomIa3ZMaTuYHa iH’ €KINi CIIEPMATO30iIiB
(IKCI) BaxknuBa 11 map, 10 MaroTh (GaKTop YOJIOBIYOTO
6esmtigas. CyTh METOLy NOJISATAE Y J1a00PAaTOPHOMY ITiJ-
6opi ¢i310I0TIYHO aKTHBHOTO CIIEPMATO30iTy, AKHUI 3a
JIOTIOMOTOI0 MIKPOMAHIITYJISITOpa BBOIUTHCS Oe3nocepe-
HBO Y IUTOIIa3My 3p1JIOi SIMLEKIIITHHY, 1110 JO3BOJISIE 00-
XOJIUTH MPHUPOJIHI aHaToMiuHI Oap’epH, sIKi criepMaTo30i
3a 3BUYaiHUX yMOB Ma€ MPOWTH caMocTiiiHO. PiBeHb Bra-
noro 3arutigaeHHs sinexniTaH npu IKCI ckinamae 6mm3pko
70-80% [10].

Acmipartis criepmato30imis i3 sieuxa (TESA) — sun IPT,
110 BUKOPUCTOBYETHCS JIJIsl OTPUMAaHHS CIIEPMaTO301/1iB
GesrnocepeHbO 3 TKAHWHM SI€YKa y YOIOBIKIB 13 a300cmep-
Mi€l0 (BIICYTHICTIO CTIepMaTo30iiB y eakyisTi). Lle inBa-
3MBHa METOAMKA, 1110 € XipypriyHoo Oioncieto sieuxa [11].

JI0HOPCTBO CIIEPMH Ta OOIMTIB — ITPOIIEC, 32 SKOTO YO-
JIOBIUMiA 200 JKIHOYMH O10JIOTIUYHMI MaTepiall OTPUMY€ETHCS
BiJl TPeTHhO1 0cOOM Ta B HOAAIBIIOMY BUKOPUCTOBYETHCS
st JIPT. Tporiec Bigbopy Ta CKPUHIHTY JOHOPIB € CKIIaI-
HUM 1 OaraToeTammHuM, a 000B’I3KOBOK YMOBOIO € iX 3a-
JOBUTFHHUH COMAaTHYHHNA CTaH Ta BIACYTHICTH CIIaIKOBHUX,
XPOHIYHHX, TEHETHYHHUX YM 1H(EKIIHHUX 3aXBOPIOBaHb
B aHamHe3i. [le poOuTthcs ams Toro, o6 rapaHTyBaT 6e3-
HeKy Ta 30pOB’sl JOHOPIB, PELUIIEHTIB 1 MallOyTHHOTO
notomcTBa [12].

Posnoscromkennm metonoM JIPT € kpiokoHcepBartis —
IpoLIeC 3aMOPOXKYBaHHS SIMLEKIIITHH, CIIEpMaTO30iiB Y1
eMOpiOHIB, [0 BUKOPUCTOBYETHCS IS 30epeskeHHs pe-
NPOAYKTHBHOI'O MOTEHIIATY Y BUIAAKY, KOJIH € PU3UK
BTpatu (GepTIILHOCTI. Y MMOAAIBIIOMY BitOyBa€eTHCS IPO-
ec Birpudikaiii — cydacHU METO]] LIBHJKOTO PO3MOpPO-
JKYBaHHS, 1110 JO3BOJISIE YHUKHYTH YTBOPECHHS KPUCTAJIIB
neony. Lle mo3Bomsie 36epertu OionoTivHMHI Marepiar Ha
TPUBAJIMH Nepiofl. 3a CTATUCTUYHUMHU IAHUMH BHKHBaHHS
eMOpiOHIB Ha cTaii IPOOICHHS MiCHA 3iTPiBaHHS CKIIAIa€
Bix 85% 110 95%, piBens iMmrutanTaii — Bix 15% mno 24%,
a piBeHb KIIIHIYHOI BariTHOCTI — Bix 35% mo 40% [13].

HonopctBo emoOpioniB — ¢opma JIPT, mig gac sxoi
ocola uu 1mapa BiJla€ HaJUIMIIKOBI eMOPIOHH i3 BIACHUX
nukiiB EK3. Leit mponec BigOyBaeThCs, KO MAIliEHTH

HE MaloTh B IOJAIBIIOMY METH KpiOKOHCepBallii Ta Mo-
JKYTh TIO)KEPTBYBATH BIIaCHI eMOPIOHU [UIsI IOAJIBIIIOTO
emOpioTpancdepy inmmM oM. Y Cnonyuennx [Itarax
AMEpUKH MOPITHO POBOAUTECS Om3bKo 2500 emOpiomne-
peHOCIB i3 BUKOPHCTAaHHIM JOHOPCHKUX eMOpioHiB [14].

CyporaTtHe MatepuHcTBO — npaktuka [IPT, 3a sikoi
B JKIHKH (CyporaTHoi MaTepi) BifOyBa€eThCs BariTHICTH,
a B MOAAJBIIOMY BUHOIIYBAHHS Ta HAPODKECHHS JTUTHHH
JUTSL 1HIIOT 0CcOo0M UM mapw (3a MOMEPEeIHbOI0 TOMOBIIC-
Hictio). [Toninserscs Ha nBa BUau: 1) recraimiiine cypo-
raTHe MaTepUHCTBO, 3a SKOT0 IeCTalllifHUI HOCIH He Mae
TEHETHYHOTO 3B’S3KY 13 MalOyTHBOIO AUTHHOIO, 00 s
3aIUTIIHEHHSI BUKOPHCTOBY€ETHCSI eMOPIOH, CTBOPEHHH 31
CTOPOHHBOT'O YOJIOBIYOrO Ta MKIHOYOTO 0i0JOTIYHOTO Ma-
Tepiany (HampuKIa:, Bill MOTEHIIHHUX 0aThKiB); 2) Tpa-
JMILIHHE CyporaTHe MaTepUHCTBO — BlIaCHA SHIIEKIIITHHA
KIHKH, SIKa BUHOILITYBAaTHMeE JUTHHY, 3aIUTi THIOETHCSI CIIep-
Maro30i0M JJOHOpa, TOOTO cyporarHa Marip € 6ioiorid-
HO'O Ut Masroka [ 15]. JlogaTkoBo BigOyBaeThCs MOALN Cy-
pOTaTHOTO MaTepHHCTBA Ha albTPyiCTHYHE (OTUIAYYIOThCS
JIMIIIC BUTPATH, [TOB’sI3aHI 3 BariTHICTIO, TOOTO BiACYTHS
TpOIIOBa BUHATOPO/IA) Ta KOMEpIiliHe (CyporaTHa MaTip
OTpUMY€E MarepianbHy Burony) [16].

Mi>XHapOAHOTO PETYTIOBaHHS CypOTaTHOTO MaTEpHH-
cTBa He icHye. Y Benukiii bputanii cyporarna npaktuka
JI03BOJICHA, SIKIIIO BOHA HE € KOMEPIiitHO0. 3aKOHO/IaB-
CTBOM yCTaHOBIICHO, IO HE OiNbIIe, HIXK «PO3YMHI BH-
TpaTu» MOXYTb OyTH OTPUMaHi OpUTAHCHKOIO Cyporar-
HOIO BariTHOIO JKiHKOIO Bifl TIOTCHIIHHUX OaTHKIB, IpOTE
odiuiitHe BU3HaYEHHS JAHOTO TEPMIHY, SIK 1 pErJIaMEeHTO-
BaHa CyMa, — BiacyTHi. KpiM Toro, cynoBuM mpariBHUKaM
HA/Ia€THCSI MOXKIIMBICTh PETPOCHEKTHBHO CAaHKIIIOHYBaTH
Oyzb-sIK1 IUTaTEXI MO Wi crpaBi, HABITH SIKIO BOHU OyJH
3MIMCHEH] ACCATIITTS TOMy. BuMoramu 10 MaifOyTHIX
0aTbKiB €: OpHUTaHChKE IPOMaJITHCTBO, BiK OuibIe 18 po-
KiB, ofipy>keHHs a0 nepeOyBaHHS Y IUBUTFHOMY TapTHEP-
CTBIi, HasIBHICTh IMOCTIHHOTO MicIis ITPO>KUBAHHS Ta IPH-
HaliMHI OJTUH 3assBHUK TOBUHEH MaTH F€HETUYHHH 3B’ 30K
13 quTrHOMO [17].

V Iranii nana npaktuka 3abopoHeHa, 0a Oinblie, Mo-
ynHa049H i3 2024 poKy, Ha 3aKOHOAaBIOMY PiBHI KpUMiHA-
J30BaHO 3BEPHEHHS 32 CypOraTHUM MaTEPUHCTBOM 3aKOp-
IoH. BinmoBimanpHICTE MOXKE BKIIFOYATH YB SI3HEHHS BiJl
TPHOX MICSIIIB /10 IBOX pOKiB abo mTpad Bix 600 000 eBpo
10 1000 000 eBpo. Takox iTamiiIsIM HE JO3BOJICHO MOIIH-
proBatu OyIb-SKy peKiiaMHy iH(opmarriro Ha o Temy [18].

Y HiMeIbKOMY 3aKOHO/IaBCTBI BKa3aHO, 1[0 IOPHIMYHO
MaTip’10 MOXe BBaXKaTHCS JIUIIE XKiHKa, Ka Hapoauia
JUTHHY, a 3aIUTiJHEHHsS] CYpOTaTHUX MaTepiB in vitro —
3JI0YHH, [0 Mepeadavyae KPUMiHAIBHY BiAMOBIIaIbHICT
(turpad abo no36aBieHHs Boii cTpokoM Ha 1 pik). Cynom
Mo)ke OyTH BU3HaHE 0AaTHKIBCTBO JUIS AITEH, HAPOPKEHNX
3aKOPIOHOM, TIPOTE TPOIEAypa CKIaIHA i 3aJCKUTH BiJl
KOHKPETHOTO Keiicy [19].

V¥ I'peunii, [loptyramnii, bensrii, Hinepnanmax, Yexii
ta Kinpi 1o3Bonena ansrpyicTHYHA CyporaTHa IpakTHKa.
Y @panuii BHyTpillIHE CyporaTHe MaTepHHCTBO 3a00po-
HEHO, ITPOTE MOXKJIMBE BBE3CHHSI 1 PEECTpALlisl TAKUX HiTEH,
HapOJUKEHHUX 3aKOPJOHOM, HIONPABAa, 11e BUKIIMKAE I0pH-
eI TpyaHomi. Y Icmanii 3axoH 32a00poHsie Oyb-SKy IpaK-
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TUKY CyporaTrHoro marepusctsa Ta 3 1 TpaBus 2025 poky
HIOCOJIBCTBA Ta KOHCYJIbCTBA HE PEECTPYIOTh TaKHX JITEH,
HAaBITB SKIIO BOHM HAPODKEHI 3a MeXaMu Kpainu [16].

VY CIIIA BincyTHe enqune (demepaibHe 3aKOHOAABCTBO
II0/I0 CYypOTaTHOTO MAaTepUHCTBA, a IOPUINYHE PEryIIio-
BaHH 3/11HCHIOETHCS Ha PiBHI OKPEMHUX LITATIB, 110 3yMOB-
JII0€ ()parMEeHTOBAHUI NPABOBHU PEKUM. Y TaKuX LITa-
tax sk Kamidopnis, Hesana, Inninoiic, Hero-I'emmmmp,
Henasep 1 KoHHEKTHKYT JaHa MpaKTHKa J03BOJICHA 1 pe-
[IaMEHTOBAaHA YKJIaIaHHIM KOHTPAKTIB («YToau mpo rec-
TaliliHe BUHONIYBAHHS»), O 3aXMIIAIOTh ITpaBa IeHe-
THYHUX GaThKiB Ta cyporarHux marepis. Y Hpio-Hopky,
BammarToni 1 MepineHni oQiliitHuM € JTUIe TecTaliifae
CyporaTHe MaTepuHCTBO, ajie 3 YiTKUMHU BUMOTaMH 10
KOHTPaKTiB Ta KoMIleHcaii. Y Api3oHi it [Hmiani cy-
poraTHi yroau Bu3HaroThcs Heaiicaumu [20]. Ha CIIA
npurnazgae monayn 20% pUHKY CypoOraTHOTO MaTepHUHCTBA.
opiuno Bix 2000 no 4000 Takux AiTel HAPOIKYETHCS
y aMEpHUKaHChKHX ILTarax, a BapTICTh MOXKE KOJIMBATUCS
Bix 100000 mo 150000 momapis [21].

3akoHoM Ykpainu «IIpo ocHOBHU 3aKOHOABCTBa YKpa-
THH TIPO OXOPOHY 370poB’s» (Bix 1992 poky) mo3BoICHO
aNpTpyicTHUHE Ta KOMEpLilfHEe cyporaTHe MaTepHHCTBO.
3rigHo crarti 123, vactunu 2 CiMeHHOTO KOAeKCy YKpa-
iam (Big 2022 poky) MpH IMEepeHECEHHI B OPTaHi3M iHIIO1
JKIHKU eMOpioHa JIOAMHY, 3a4aTOr0 MOAPYHKKIM Y pe-
symbrati JJPT, 6arekamu nutuHU € monpyxoks. Hamami
MaiOyTHIM OaThbKaM HEOOXIJTHO MOJATH JOBIIKY PO Te-
HETUYHY CIOPIAHEHICTH 3 TUIOIOM, a TaKOX 3asBYy CypO-
raTHOI Marepi Ipo Te, 110 BOHA 3T0JJHA 3apeeCTpyBaTH HO-
BOHAPOXKEHOTO, SIK TUTUHY MOAPYX K. JlaHi JOKyMEeHTH
TTOBUHHI OyTH HOTapialbHO 3acBiq4cHi. Y HamIiil KpaiHi
BIJICYTHI 3aKOH, Jie IETAJIBHO PETYJIIOITHCS MpaBa Ta
000B’sI3KH CTOPiH CYpPOTaTHHUX BiTHOCHH, TOMY JIaHa IIpo-
61eMa € MOpaJIbHO CyIEepewIMBUM NUTaHHAM. B Ykpaini
JI03BOJICHA YYaCTh IHO3EMHHX CYPOTaTHUX Iap y mporpami
JPT, Tomy, 3Bakatoun Ha 3a00pOHY JaHOT TPAKTUKU B 0a-
raThox KpaiHax, Hala iepaBa Oyiia MmomyisipHUM Hampsi-
MOM JJIS1 MI>)KHapOIHOTO CypOraTHOTO MaTepHHCTBA JI0
M0YaTKy IoBHOMacITabHOro BroprueHus. Hespaxaroun
Ha JIETaJbHICTh TAaHOTO HAIPSAMKY, iCHy€e IpobiemMa 3 pee-
CTpali€lo AiTeH, HApOIKEHNX YKPATHCHKOIO CYpPOTaTHOIO
MaTip 10 JJIs IHO3eMIIIB, Yepe3 3a00poHy aanoro Buay JPT
y Oararpox kpainax. Hakazom MO3 Vkpainu Ne 787 (Bin
2013 poxky) «IIpo 3artBepmxenns [lopsaky 3acTocyBaHHS
JOTIOMDKHUX PENPONYKTUBHUX TEXHOIOTiH B YKpaiHi»
YCTaHOBIICHO, III0 CyporarHa MaTy NMOBHHHA BiAMOBIIaTH
HU3II MEIYHHX, ICHXOIOTIYHUX Ta COLiaJbHUX BUMOT.
Bona mae O6ytu Qi3u94HO 30pOBOIO, TOBHOIITHBOIO, O€3
CEpHO3HMX XPOHIUYHHMX 3aXBOPIOBaHb, MaTH X0ua O OfIHY
BIIACHY 37I0POBY IWUTHHY Ta HaJaTH MHCBMOBY 3TOy Ha
nanuit Bua JIPT. [lepen y4acTio B mporpami CyporarHoro
MaTEepHUHCTBA XKiHKa MPOXOJUTH AeTadbHEe MEAUIHE 00-
CTEXEHHSI, BKIIIoYaroun iH(opmamniro npo iHpekuiiai Ta
TeHETHUYHI 3aXBOPIOBAHHS, & TAKOX OLIIHKY PEIpPOAYKTUB-
HOi yHKii. KpiM TOT0, 000B’I3KOBUM € TICHXOJIOTIYHHAN
CKPUHIHT JIJIsl BUSHAYCHHS TOTOBHOCTI IO y4YacTi y Ipo-
rpami JIPT Ta 3maTHOCTI cpaBIsATHCS 31 CTPECOBUMU
CUTYaIlisIMH, TIOB’I3aHUMH 3 BariTHICTIO Ta Iepeaavero
JUTUHU 3aMOBHHUKaM. OCKIJIbKH CypOoTraTHE MaTepUHCTBO
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y Oaratpox KpaiHaX CBITy 3a00poHEHe ab0 CyBOpO oOMe-
JKEHE 3aKOHOJIABCTBOM, a B JIepiKaBax, Jie BOHO JI03BOJICHE,
TaKa Mpoleaypa € HaA3BU4aiiHO JOPOroro, YKpaiHa 10 1o-
YaTKy OBHOMACIITa0HOT BiliHM Oyiia OJHUM 13 ITPOBITHUX
[EHTPIB CypOTaTHOTO MaTepHHCTBA y cBiTi. JlibepanpHe
3aKOHOAABCTBO, BIJIHOCHO JOCTYITHA BapTiCTh MpOTrpam
Ta BUCOKHMU PIBEHb MEAMYHOI JIOTIOMOTH CIIPHSIIN TOMY,
0 70 YKpalHCHKMX KIIHIK 3BEpTAIHCA Mapu 3 0ararbox
KpaiH, Jie peai3allis TakKux IporpaM Oylia HEMOXKIHUBOIO
a60 (iHaHCOBO HEIOCHKHOIO [22].

[Moumnatoun i3 2024 poxy nporpama MeJAHYHHUX ra-
panriii (IIMI') B YkpaiHi A0mOBHHIACS HOBUM ITaKETOM:
«JlikyBaHHS O€3IUTIAA 32 JOIIOMOTOK JOMOMIDKHUX pe-
NPONYKTUBHHUX TEXHOJIOTIH (3aIUTiJHEHHS in Vitro)», sika
nokpuBae Butpard Ha [IPT. L« ininiaTuBa cipsMoBaHa Ha
MiBUINCHHS JOCTYIMHOCTI Cy4YaCHUX METOJIB JIIKYBaHHS
PENPOAYKTHBHUX PO3NAIIB Ta 3a0€3MEUECHHS PIBHUX MOX-
JMBOCTEH JUIsl TPOMAISIH y cepi OXOPOHH PEIpOTYyKTHB-
HOTO 370pOB’s. 3TiHO 3 YMOBaMH MPOrPaMH, MPABO Ha
6e3omnarae nposeneHHs UKy EK3 MatoTs rpomansHku
VYkpainu BikoM 10 40 pokiB i3 MiATBEPPKEHUM J[1arHO30M
0e31Ti s (’KiHO90T0, YOJIOBIYOT0 200 3MIIITAHOTO TeHE3Y ).
[IpoBeneHHs NiKyBaHHS 31IHCHIOETHCS HA TIJICTaBi eJICK-
TPOHHOTO HAIIPABJCHHS Bif JIiIKaps aKyIliepa-riHeKojora
a00 ciMEIHOTO JiKaps Y MeANYHHX 3aKJIa1ax (IepKaBHIX
a0o npuBaTHUX), sKi yKki1anu gorosip i3 HC3Y. [Iporpama
ITOKPUBA€E OCHOBHI €TaIM JIIKyBaHHS, BKIIOYHO 3 KOHTP-
OJIbOBaHOIO CTUMYJISLIEIO S€UHHKIB, MYHKIIEIO (QOIIIKYIIIB,
OTPUMAaHHSIM SIMIEKITITHH, 3aIUTiTHEHHSIM in Vitro, KyJIbTH-
BYBaHHSM e€MOpIOHIB Ta iX IMepEeHECEHHIM Y OPOXKHUHY
marku. [lepenbadeHo MeanKkaMeHTO3He 3a0e3NeYeHHs yCixX
eTalliB [UKITy, TPOBEICHHS YIBTPa3BYKOBUX JOCIHIIKCHb
1 MOHITOPHUHT CTaHy HaI[l€HTKH J0 MOMEHTY HiJATBEp-
JOKEHHS BariTHOCTI. [{epaBoto piHAHCY€ETHCS OIVH ITHKIT
EK3 Ha pik, oJHaK y pa3i HEBAJIOTO PE3YyNIBTaTy MOKINBE
IPOBEACHHS JPYroro MUKILY 3a PaXyHOK KOIITIB PO paMHu.
VY4acTts y mporpami € 100pOBiIEHOIO, @ BUOIp MEANYHOTO
3aKJa/ly 311HCHIOETHCS TALlIEHTKOI0 CaMOCTIHHO 3 mepe-
JKy YCTaHOB, SIKi MalOTh BiAmoBigaMi norosip i3 HC3V.
3arpoBa/DKEHHS 3a3Ha4€HOI MPOrpaMyu Mae BaXKJIMBE CO-
miabHe Ta AeMorpadiyae 3HaYeHHs, OCKUIbKH CIPHUSE
3MEHIIEHHIO (PiIHaHCOBOTO HaBaHTaXEHHS Ha MOJPYKHI
napH, IiJIBUILEHHIO PIBHS HAPOPKYBaHOCTI Ta peasizarii
PENPONYKTUBHUX paB TpoMajisiH Ykpainu [23].

3rigHO pe3yabTaTiB AOCHTIIKEHb YKPAiHCHKUX yde-
HuX (A. Canmanos, C. KopHieHko T1a iH., 2023 p), BU-
kopuctanHs [IPT acomitoeThCs 3 MiABUIECHUM PU3UKOM
PO3BUTKY HM3KH MAaTEPUHCHKHUX yCKIJIaJHEHb OPIBHIHO
3 BariTHOCTSIMHM, L0 HACTAJIM NMPUPOIHUM IIISXOM. 30-
Kpema, y JKiHOK micist 3acrocyBanHs JIPT wactime cro-
CTEpITaloThCs TeCTAIlIHN Hia0eT, IpeeKIIaMIICist, aHeMis
PI3HOTO CTYIIEHsI TSHKKOCTI, IATOJIOTIs IIUTONOAIOHOT 3a-
JI03U Ta Ypa)kKeHHs MEYiHKY, TI0B’s13aHi 3 BariTHICTIO. Takoxk
BiJI3HAYE€HO 301JIbIICHHS YaCTOTH IE€PEIYaCHUX IIOJIOTIB,
nepeIexKanHs IIALCHTH, MiCIANOJI0rOBUX KPOBOTEY Ta
TTiIBUIIIEHY HMOBIPHICTb IPOBEICHHS KECAPEBOTO PO3THHY.
OTpuMaHi pe3ybTaTi CBi4aTh, 110 BariTHOCTI, OTPUMaHi
3a moromororo JIPT, moTpeOyroTh OiNbII peTeThHOTO Me-
JMYHOTO HarIsTy Yepe3 BUILY YacTOTY aKyIIEPChKHX i CO-
MaTHYHUX YCKIQJHEHb [24].



AHANITUYHI OrnaAgu

Bararomurigaa BariTHICTH (IBa 9W OLNbIIE IUTONN) €
OJIHUM 13 HaNMOIIUPEHIINX YCKIIJHEHb, [TOB’I3aHUX 13
3acrocyBanssiM J[PT. Bona BuHHKae mepeBakHO BHACITi-
JIOK TICPEHECEHHS 710 MOPOKHUHU MAaTKU TBOX a00 OiIbIe
eMOPIiOHIB i3 METOIO MiABHUIIICHHS IAHCIB HA YCIIIIHY 1MII-
JIAHTAILII0 Ta HACTaHHSA BariTHOCTI. OHAK Taka IMpaKTHKa
CYIPOBOIKYETHCS i IBUIICHUMH PH3UKAMH SIK I Matepi,
TaK 1 Ju1s mozda [25].

PerpocniekTHBHE KOTOPTHE IOCIHIHKEHHS, TIPOBEICHE
HaykoBIpiMH (J. Gui, Z. Ling Ta iH., 2020 p.), yCTaHOBIIOE,
o gactota TEJIA y mamienTok i3 3acrocyBanusam JIPT
CTaHOBUTH 6,1-6,7%, a y XiHOK 13 IPUPOIHHOIO BaTiT-
HicTio — 0,9-1%. Pu3ux po3BUTKY mpeekiamIicii y 2 pasu
BHIIIE Y BariTHUX, 110 3actocyBanu IPT, HiX y Tux, mo He
KOpHUCTaIUCs JaHUMU MeTofamu. [Ipu BaritHocTi i3 JIPT
(hopMyBaHHS XOpioHA 3AIHCHIOETBCA in Vitro, mo Moxe
MIPU3BECTH 10 AePEeKTHOI IUIaleHTallil, ypakeHHs Iia-
LIEHTApHUX CYJIMH Ta MOPYIIECHHS MaTKOBO-TUIAIIEHTAPHOTO
KpPOBOOOITY, III0 OTTIOCEPEAKOBAHO CIPUIHHSIE MTOPYIIICHHS
aprepianpHOTO THCKY mamieHTKH [26]. F. Dai, S. Pan Ta
iH. (2022 p.) BUSBUIH, IO MPEEKIAMIICISI CTATUCTHIHO
YacTilIe 3yCTPi9aeThCs Y JKIHOK 13 6araTorutiTHOO BariT-
HICTIO, III0 BUHUKIA 13 3acTocyBaHHsM P T, Hixk 6e3 HIX
(BI14,731; 95% /1 2,439-9,180, P < 0,001), ra e Brutu-
Ba€ BUPOOJICHHS TUTAIICHTAPHOIO TKAHWHOIO aHTi1OTEHHUX
(akTopiB, 110 OEPYTH yIaCTh B €HAOTENIATBEHOMY MTOIITKO-
JDKEHHI Ta Ba30KOHCTPHKIil. OcOOMMBUM yCKITaJHEHHSIM
OararornIifHOi BariTHOCTI € TUCKOPAAHTHICTH poCTy (pi3-
Hut y 20% y Basi npu HApOKEHHI MIX IIOIaMH), 10
OB’ sI3aHa 3 paHHIM MoYaTKoOM Tpeeknamcii [27]. Bu-
xopuctanus JIPT, 3oxkpema EK3, acoriroeTses i3 miaBu-
IICHOIO YacTOTOI0 TecTatiifnoro aiabdery (BIL 1,53, 95%
A1 1,39-1,69). 1le moSACHIOETHCS OLTBIT CTAPIINM BiKOM
MAIi€HTOK, HASBHICTIO MOJIIKICTO3Y S€YHHUKIB, OKUPIHHSA

NMiTepatypa:

a00 TOPMOHAIBEHUX 3MiH, CIPUIHMHEHIX KOHTPOIEOBAHOKO
ctumyrsnieto oByimii. Sh. Marleen, W. Kodithuwakku
Ta iH. (2024 p.) yCTaHOBWJIM, IO B IBIHHAT, HApOIKE-
HuX 3a gonomoroio JIPT, cnocrepiraeThest BUIIHN PH3UK
BpomkeHnx Ban po3sutky (BII 1,17, 95% MAI 1,05-1,30),
rocIiTani3zamnii 7o BiAiICHHsS iHTEHCHBHOI Teparrii HOBO-
Hapomxkernux (BII 1,24, 95% 11 1,14-1,35), nuckopmaHt-
HocTi Baru ipu HapomkeHHi (BII 1,31, 95% AI 1,05-1,63),
HeBponoriyHux yckinagaens (BII 1,61, 95% M1 1,04-2,48)
Ta CHHApOMY auxanbHuX po3naxis (BII 1,32, 95% I
1,09-1,60) y nopiBHsHHI i3 TiTEMH, IO 3’ IBHJIKCS Ha CBIT
BiJl IPUPOIHBOI BariTHOCTI [28].

BucHoBku

VY pesyasraTi MPOBEACHOrO aHalli3y BCTAHOBJICHO, 10
JIPT BimgirparoTh KIOYOBY POJIb Y TOMONAHHI OS3ILTiAas
Ta CHOPUSIOTH MiIBUIICHHIO HAPOJKYBaHOCTI, 0COOIHBO
B yMOBax Cy4acHoi aeMorpadiuHoi kpusu. BogHouac 3a-
CTOCYBaHHS [IUX METOJIB MOB’sI3aHE 3 MiABUIICHUM PH-
3MKOM PO3BUTKY aKyIICPChKUX 1 IEPUHATAIBHUX YCKIIAI-
HeHb. Cy4acHi TOCIIKCHHS TOBHICTIO HE TMOSCHIOIOTH
MeXxaHi3M, 3a gornoMoroio sikoro JIPT 30inbi1ye pusuk He-
CTIPHATIMBUX HACIIJIKIB BariTHOCTI, TOMY 1I€i KOHKPETHUI
IpoIIeC MOTPeOye MOTATBIIIOTO BUBYCHHS. YPaXOBYIOUH BCl
MIOTICPE/THI JIaH1, CJTiJT TOCUITUTHY MPEHATaIbHUI Ta IHTpaHa-
TaJbHUI MOHITOPHHI, a TAKOX PETENILHO CIIOCTEepirary 3a
HEOHATAJIbHUMH Pe3yJIbTaTaMt BariTHOCTI 3a IOMIOMOT'OIO
JPT. Takox ciiJi IpOBECTH JOAATKOBI JJOCIPKEHHSI, 11100
3’CyBaTH, Y1 3yMOBJICHUH OLIBIIOK0 MipOFO ITiABUIICHUN
PHU3UK HECTIPUSTIIMBUX HACIIIKIB BaritHOCTI camoro JIPT,
0araToILIi JHOK BariTHICTIO YX MOTEHIIMHUM OE3IUIi M.
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CURRENT ISSUES IN FERTILITY AND OUTCOMES FOR CHILDREN BORN THROUGH ASSISTED
REPRODUCTIVE TECHNOLOGIES (LITERATURE REVIEW)

T. Znamenska, O.Vorobiova, O.Lapa'

State Institution «Ukrainian Center for Motherhood and Childhood of the National Academy of Medical Sciences
of Ukraine», Perinatal Center'
(Kyiv, Ukraine)

Summary.

The prevalence of infertility represents one of the most pressing medical and social challenges, with direct implications for global birth
rates. Assisted reproductive technologies (ART) have emerged as a key branch of medicine that enables the overcoming of various forms
of infertility and the realisation of the right to parenthood. Although high efficacy is observed, the application of ART may be associated
with certain complications, including increased risks of multiple pregnancy, pre-eclampsia, gestational diabetes mellitus, preterm birth,
and the requirement for caesarean section. Improvements in techniques and appropriate medical management, however, substantially
decrease the incidence of these risks and enhance perinatal outcomes. In recent years, digital technologies and artificial intelligence have
been increasingly integrated into reproductive medicine, facilitating optimised embryo selection, prediction of implantation success, and
personalised treatment protocols. These developments offer new prospects for enhancing the efficacy, safety, and accessibility of ART.
Thus, ART holds a prominent position in contemporary medicine, integrating scientific advances with humanistic principles aimed at
addressing infertility and upholding the right to parenthood.

The purpose of the study: to analyse, based on contemporary medical literature, current issues related to fertility and the specific
aspects of care for children born through assisted reproductive technologies, as well as to assess the medical and social implications of
ART application.
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Conclusions: Given the rising prevalence of infertility among women of reproductive age, the utilisation of ART is gaining increasing
significance in preserving societal reproductive potential. ART not only facilitates the realisation of the right to parenthood but also
serves as an important factor in stabilising demographic trends. Concurrent with the advancement of these technologies, various medical,
ethical, and legal concerns arise regarding the safety of both mother and child.

Keywords: Biomedical Technology; Fertilization in Vitro; Infertility; Pregnancy, Multiple; Pregnancy Outcome; Reproductive

Techniques, Assisted; Surrogate Mother
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AHKUIOTJIOCISI: CYUACHI HIJXOAU
JIO IIATHOCTHUKU TA TAKTUKA
BEJIEHH I HOBOHAPOJ/)KEHOI

I. B. Kypinina', A. O. Ilucapeé’, P. C. I[lanusooa* JINTUHU

HanionanbHuil yHIBEPCUTET OXOPOHU 30POB’SI

imewi IT. JI. ynuka MO3 Ykpainu',

Hauionanbauii Mequunuii yHiBepeuteT imeti O. O. Boromonbiis?
MO3 VYkpainu

(M. Kui, Ykpaina)

Pesrome.

Kopompxa 6y3deuka s3uxa (anKinoanocis, A3uKo8a 36 s3Ka) 6USHAYACMbCA AK POOJCEHA 6A0a PO3GUMKY, SIKA 00MedlcyE
PYXausicmbs A3UKA, Wo NPU3800UmMs 00 NOPYUEHHA 11020 Pyukyii. Po3enanymo wupokuil pao cmawis, AKi éniueaioms Ha
30aMHICMb HEMOBIAMU 200V8AMUCA 2PYObMU, 3 POPMYBAHHAM «HEHOMUNIE OPATILHO2O 200VBAHHSY» HOBOHAPOONCEHO2O.

Memoro 02150y € KpumuyHUIl AHANI3 AKMYATLHUX KIACUDIKAYill 8Y30€U0K A3UKA, IHCMPYMEHMIE OiaeHOCTUKU A CYYACHUX
nioxo0ie 00 KOpeKYii aHKino2nocii' y Hemoseusim.

s ompumanns ingpopmayii na obpany memy 6y10 RPOAHANIZ06AHO TTMEPAMYPHI 0HCcepend y OOCYNHUX HAYKOMEMPUUHUX
bazax. Y cmammi po3enanymo pe3yromamu OCMaHHIX aHAMOMIYHUX O0CIIONCEHb 8Y30eUKU A3UKA, AKI NPOOEeMOHCMPY AU,
WO 80HA € OUHAMIYHOIO CIPYKMYPOIO, AKA CKAAOAEMbCA 13 CepeOHbOi CKAA0KU hacyii ma cmeoproe cmpykmypy, nooiony
00 diagpazmu, wo oxonuoe 0CHO8Y poma. Aemopamu cmammi npogedeHull 02150 K1ACUDIKAYIIHUX cUCmeM 3 HA8e0EeHHAM
intocmpamueno2o mamepiany. 3okpema, poseaanymo Cmen@opocvky Kiacu@gixayilo 6epxuboi 6y30euku, ma 0emanbHO
npeocmasieHo Nomouni cucmemu Kiacugixayii asuxosoi yzdeuxu Coryllos, Kotlow ma Hazelbaker, sxi dozeonsatome
i0enmucpixysamu doimeil 3 AHKINO2NOCIEN, BUHAYUMU CUMNMOMAMUYHY AHKIN02L0CII0 ma 8i00Kpemumu dimet, skum 6yoe
KOpUcHa nineeanvha gpenomomis. Ilpu euHukHeHHi npodiem npu RPUKIAOAHHT 00 epyoetl ma nio Yac epyoHo20 8U20008YEAHH
015l OYIHKU 8Y30€UKU S3UKA OKPeMO PO32NaHymo Kiiniunui npomokon Lingual Frenulum Evaluation Protocol for Infants,
AKul 00360715€ nepesipumu He MilbKy AHAMOMIUHI XAPAKMEPUCTIUKY 8Y30euKU SA3UKa, aie ii QyyHKyioHantbHicmb. Aemopamu
3ay8aANHCEHO, WO CYHACHI Klacugikayii ma wkanu oYin8aHHs 8y30€e40K A3UKa He 003601510Mb nepedbauumu iHOU8ioyaibHi
npobnemu 2pyoHo20 8U20008YE8AHHS MA YIMKO GUIHAYUMU HAAGHICb NOKA3AHb 00 PPEHOMOMIL, AKi NOGUHHT 6A3Y8AMUCS MAKOC
Ha Kpumepisax egpekmugnocmi epyoHo2o 6ueo0o8ysanis. OKpemo y cmammi Ha8edeHo Oani 000 MONCIUBUX YCKAAOHEHb NICIs
penomomii, Ky Ci0 UKOHY8amMU NIC/IL MYTbMUOUCYUNTTHAPHOL OYIHKU NPOOIeM 3 200VBAHHAM | GUKIIIOUEHHS MA YCYHEHH s
THUWUX MOJICTUBUX NPUYUHHUX AKMOPIE NOPYUWEHHS 2PYOHO20 8U20008Y68anHs. Y cmammi npedcmagneni okpemi 006’ ekmueHi
iHcmpymenmu (WKanu) 01 OYiHIo8anHsa npoorem 0iadu epyonozo euzooosysanus: NOMAS, IBFAT, SAIB, PIBBS. /lemanvHo
PO32IAHYMO 00UH 3 HAUOIbW npakmuunux incmpymenmie — wikana LATCH. 3a pesyiemamamu ananizy cy4acHux nioxoois
00 npobemu aHKiNo2NOCIi Yy HEMOBIAM A8MOPaMU 3p0OLEHO UCHOBOK, WO HA CbO20OHI 8I0CYMHI YiMKI NOKA3AHHA MA He
VHiiKO8aHUL NIOXi0 00 Memody (ppenomomii, 3HebONeHHA Yiei npoyedypu, a ONMUMATbHUL 8iK 0151 BUKOHAHHS (hpeHOmomil
sanuwacmocs HesusHauenum. Cepeod 8IMUUSHAHUX NPOMOKONIE Ma CIMAHOAPMI6 HAOAHHS MEOUUHOI OONOMO2U 8I0CYMHI YimKi
pekomenoayii cmocoeno supiutenns yiei npooremu. Ha npaxmuyi enposadsicents yintbosux niOmpumMyouux iHCmpymenmie ma
iHOUBIOYANi308aHUX cmpameziti 200Y8aHHA CHPUATHUME NOKPAWAHHIO eheKMUBHOCMI ePYOHO20 UC0008YBAHHS MA YHUKHEHHS
iHBA3UBHUX BMPYUAHb, NO8 A3AHUX 3 AHKLIO2NIOCIEN.

KuarwuoBsi cioBa: HOBOHAPOOMHCEHI; 8Y30€UKA A3UKA, AHKINO2NOCIA, cucmemu Kiacugixkayii; epyone 6ueo008y68auHsl,
VCKIAOHEHHsL, PPEeHOMOMISL; WKAIU OYIHKU eqheKMUSHOCMI 2PYOHO20 BUS0008YBAHHSL.

Bctyn

BinxpmricTe mpo6ieM, OB’ sI3aHUX 3 MPHUKIATaHHIM
HOBOHAPO/DKEHOT TUTHHHM 10 TPyAel MaTepi Ta MmiJ Jac
TPYAHOTO BUTO/IOBYBAaHHS MOKHA BUPIIIUTH 32 IOTIOMOTOFO
PETYIIIOBaHHS ITOJIOKEHHS Ta PO3POOJICHNX JIAKTAL[IHHIMHI
KOHCYJIBTAHTaMH IIIIXOJIiB, ajie AedKi 3 HUX He MOXYTh
OyTH BHpIIICHi, OCKIIbKA Y HEMOBIIATH € aHATOMiYHA
3MiHa POTOBOI MOPOXXHUHU 200 MPOOIEMU 3 HEPBOBUM
po3Butkom [1,2,3].

[Tpn HapomkeHHI TUTHHA TOBUHHA MaTH MOXJIMBICTb
JIIXaTH CaMOCTIHHO 1 Oe3meqHo xapuyBarucs. Lle mependa-
Yae izeanbHy CUCTEMHY CITIBIPAII0 CMOKTaHHS, KOBTAHHS
1 TUXaHHSA, IO BiHoOpaXkae CTaH 370POB’S 1 CTOCYETHCS
PO3BUTKY JUXaIBHOTO, IIUTYHKOBO-KUIIIKOBOTO Ta CEPLIEBO-
CYAMHHOTO arapariB, ONTUMAaJIbHOI HEPBOBOI IHTErparlii Ta
BIZJTHOCHH MaTH-AnTHHA. bijbiie Toro, anaroMivHO 3yMOB-
JICHE NIPAaBWJIbHE Xap4yyBaHHS HOBOHApOKEHOTOo 3a0e3me-
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Yye MOAAIBINUI PIBHOMIPHUN PO3BUTOK HIKHBOT IIETICTIN
[3,4]. ditsam y Bimi 0-3 poxu mpuTamMaHHI 0COOIUBOCTI
OyIOBH CKPOHEBO-HI)KHBOIIEIIEITTHOTO CYTI00Y, AKi 00y-
MOBJIIOIOTh PyX HW)KHBOT ILEJIeNH JINIIE B CaTiTalIbHOMY
HaINpPSIMKY, IO 1 CTUHMYJIOE PiCT OCTaHHBOI.
AHKiTOTII0C1s (KOPOTKA By3/IeUKa SI3UKa) 00YMOBITIOE
0oOMeXXeHHS pyXy S3MKa 3a MEXi HIDKHIX siceH [2,5]. To-
raHa PyXJIMBICTH S3MKa MOXKE IIPU3BECTH 10 TPYAHOILIB
3 TITHOOKUM IPUKIIaJaHHIM 1 9aCTO aCOIIOETHCS 3 00IeM
Yy MaTepHHCBKHX cockax [6]. Taki pakTopH, K HallOBHE-
HICTB rpy/ieii, TOTiK MOJIOKa, PO3MIp COCKa, TaCTUIHICTb,
(hopma miTHEGIHHS HEMOBIISTH TaKOX (POPMYIOTH BILUIHB
aHKinormocii Ha cocku marepi [3,6,7]. Ciix 3ayBaxuTH,
II0 HE BCi HEMOBIISITA 3 AHKIJIOTJIOCIEI0 CTBOPIOIOTH IIPO-
Omemu IS Aiaiu TPYIHOTO BUTONOBYBaHHA. bink y rpy-
IIX MOKe Oy TH HACIIiIKOM TaKUX Bapialliif Sk aHOMaJIbHa
IUHAMIKa 311DKYyBaHHS Ta CMOKTaHHS 4epe3 AeOpraHi3o-
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BaHe a00 nuc(hyHKIIOHATBHE TPUKIIaIaHHSI/CMOKTaHHS,
Y{ HEONTHUMaJIbHE PO3TAIlyBAaHHS AUTHHH; HEMOBIIS
MOJKe KycaTu abo CTHCKATH Imeneny 0ins rpynaei [8,9].
3aJeKHO BiJ| IHANBIAYyaIbHUX 0COOIMBOCTEH HOBOHA-
POIVKEHOT TUTHHN MM MOKEMO TOBOPUTH PO (DOPMYBaHHS
«(eHOoTHITIB OpPaTILHOTO TOAYBaHHS» HOBOHAPOIXKEHOTO,
mo GopMyroThes Ha MIATPYHTI LIMPOKOTO PALY CTaHIB,
SIKi BIUTMBAIOTH HA 3[IaTHICTH TOXyBaTUCs IpyabMu [10].

Jlo OCHOBHUX NPUYHMH PO3BUTKY NPOOIJIEM 3 OpajIb-
HUM BUTOJYBaHHSM, HE TUIBKH IPyAHHUM, HaJleXarh Ha-
crymHi [11]:

— i30mp0BaHi 200 TIOB’s13aHi 3 TCHSTHYHUMU/CHHIPOM-
HUMU 3aXBOPIOBAaHHSIMHY aHATOMIYHI aHOMAJTii, SIKi BIUIH-
BalOTh Ha Oy/b-sKy YaCTHHY KOMIUIEKCY CMOKTaHHS Ta/
a00 KOBTaHHS;

— (yHKUIiOHANBHI MOPYIIEHHS POTOBOI MOPOXXHHUHH,
IIIOTKK abo cTpaBOXO1y, acOLiHOBaHI 3 MIITyHKOBO-
KHIIIKOBUMH 200 HEpPBOBO-M’S30BHMH PO3JIaJaMHu;

— TepeAYacHe HapOKCHHS, SIKE 33 CBOEIO KOMILICK-
CHICTIO CTAaHOBUTH OKpPEMY IPOOIIEMY.

By3neukn s3uka BBaXaroTh NPUYHNHOIO, SIKa BIUTMBAE
Ha TPyJHE BUTOIOBYBAaHHS Yepe3 MOraHe OXOIUIEHHS COo-
CKa rpy/iel Ta HOpYIIEHHSI MEXaHi3My CTBOPEHHS BaKyyMy
y autuHU Ta/abo OomboBi BimuyTTs y marepi. [1,10,12].
Koportka s13uKoBa (J1iHrBajibHa, MOBHA) By3/euka (aHKi-
JIOTTIOCIisT) BU3HAYA€ETHCS SIK BPOJPKEHA Bajla PO3BUTKY, sKa
00MeXye pYXJIMBICTH SI3MKa, [0 MOXE IPHU3BOJIUTH /10
MOpyIICHHS (YHKIIIT s3uKka. Y 0ararboX JOCTiIKEHHIX
CTBEP/KY€ETHCS, [0 KOPOTKA By3/1€UKa SI3MKA BIUINBAE Ha
PO3BHUTOK HEMPABIIBHOTO MPUKYCY (0COOIMBO po3iajiB
[T xmacy, rinomnnasii BepXHbOT meseny, BiIKPUTOTO MpH-
KycCy, I1aCTeMH HIKHBOI LIEJEN Ta JUXaHHs Yyepe3 poT)
[13,14]. JeaxkuMu TOCTiTHUKAMU BBAXKAETHCSA, IO JTUC-
(GYHKIIS A3UKa BHACTIJOK aHKUIOMIOCIT MOXKE NTPHU3BECTH
710 eeKTiB MOBJIEHHS BHACIIIIOK HETIPaBUIIbHOI apTHKY-
nsnii (mopymrenns BumoBH 3ByKiB [, T abo C), Buknmkaru
TIIOMOOITEHICTE CAMOTO OPTaHy, a TAKOXK IMOPYIICHHS PO-
TOBOI Tirienu [13,14].

MeTo POBOTH € KPUTHYHHUI aHANI3 aKTyaJbHUX
kiacudikanii By37€4OK s3MKa, IHCTPYMEHTIB AiarHoc-
THKH Ta CY4YaCHHUX MIiAXOIIB 0 KOPEKIi aHKiorocii
y HEMOBIJIAT.

MaTtepianu Ta MmeToamn

s orpumanHs iH(opMarttii Ha oOpaHy Temy OyIto mpo-
aHaJi30BaHO JIITEPaTyPHi HKepesia y TOCTYITHIX HayKoMe-
Tpuunux 6a3ax: MEDLINE, PubMed, Embase, PsycINFO,
Web of Science, Scopus i Google Scholar.

PesynbraTtun

EmOpioHansHMIA PO3BUTOK sI3MKa — 1€ CKIIaJHHHN Mpo-
1ec, AKUH MOYMHAETHCS MTPUOTU3HO Ha YeTBepTOMY abo
I’ SITOMY TYDKHI BariTHOCTI, TOYMHAIOYH 3 TIIOTKOBUX IYyT
1 Ma€ KIFOYOBUH BIUTMB Ha (OPMYBAHHS POTOBOI HOPOXK-
HUHU. By3/1euky — 11e mepeTHHYACTi CKIaIKH CIU30BO1
000JIOHKH, K1 3’ €IHYIOTH OHY aHAaTOMI4HYy CTPYKTypy
3 iHIIO0. Y POTOBIif MOPOXKHUHI € KITbKA BY3/I€UOK: S3H-
KOBa BY3/I€UKa, BEPXHBOLIEIIETIHA By3/IedKa I'y0 1 midHa
BY3/€UKa.

Bepxupomenenna (BepxHs) ryOHa By3/eUKa 3a3BUYaH
MIPOCTATAETHCS Ha/l aJIbBEOJSIPHUM IPeOHEM, YTBOPIOIOUH
3B’A30K, KU Hocsgrae miaHeOiHHOro cocouka. Hegocrar-
HBO JTOKAa30BUX JaHUX, sKi O MiATBEPIKYBaIH 3B’ 30K
MIX 3aB’SI3KOI0 BEPXHBOI I'yOH Ta TPYIHOIIAMHE 3 TPYIHAM
BUTOZOBYBaHHM [15]. st kmacudikamii By3/1e40K BepX-
HBOI ryOu Oyna pozpobnena CreHdopackka Kinacupikaris
(pucyHOK 1), BiATIOBIZTHO 10 SIKOTO PO3Pi3HSIOTH HACTYIIHI
THIIH BY3/I€YOK s13uKa [16]:

Tun 1: mpuKpituIeHHS BY3€YKN 3HAXOIUTHCS TTOOIN3Y
CIIM30BO-ACEHHOTO 3’ €IHAHHS

Tun 2: npukpituieHHs BinOyBaeThCs B3OBXK CEPEIHBOL
TIPUKPITIIEHO] SICeH

Tun 3: npuKpineHHs BiIOyBaeThCs B3AOBK HHKHBOTO
Kparo aTbBEOJIIPHOTO COCOYKA | MOYKE TPOJIOBKYBATHCS 10
3aJJHBO1 TOBEPXHI

PucyHok 1. CteHdopackka knacudikauis By3gevyok BepxHboi ry6u [16].

[ocrTifiHiCTh Ta MUTBHICTB IHOTO YTBOPSHHS ITiJT 4ac Mpo-
pi3yBaHHS 3y0iB MOXKE IIPU3BECTH JI0 IIMPOKO PO3CTABICHUX
LEHTPAIBLHUX Pi3LiB (IMiacTemu) rydoro. [16]. Hapasi vemo-
CTaTHBO JIOKa3iB, 1100 PEKOMEHIyBaTH Hapi3aTy OyIab-IKy
BEpXHIO I'yOHY By31€4Ky y HeMOBIIIT. L{ixaBo, 1o npencras-
JIEH] Y JTOCIT/PKEHHSIX KITiHIYHI BUIAJIKH By3/1€4OK BEPXHBOT
ryou Oysu BiniOpaHi He 3a 30BHILIHIM BUIISIIOM, @ CKOpille
3a 0OME)KEHHSIM PYYHOTO BUBEPTaHHs r'y0 MaTepsiMu.

[liuna By37eYKa HAJIEKUTh 0 TKAHUHH, SIKa TAIT-
HETHCSI MIXK SICHAMH Ta BHYTPIIIHBOIO TTOBEPXHEIO IOKH.
Ile MoXHa BiAUyTH, TPOBIBLIM MaJbLEM 10 BHYTPIlI-
Hill YaCTHHI IOKK MK BEPXHBOK 1 HUKHBOIO SICHAMU
(pucynok 2). Hemae xnacudikamiifHoi mkanu, Bigomol
MOITUPEHOCTI YU OMyOJiKOBAHUX J0KA3iB KOPHUCTI BiJ
OyKKanbHOT (peHOTOMIT AJIsl OJIETIIEHHS TPYIHOTO BU-
TOJIOBYBaHHSI.
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PucyHok 2. BykkanbHa By3faeuka (BrnacHe ¢oTo).

AmnKinorocis (Bix rpet. ay»OA0og — KpUBHH 1 YADGGO —
SI3UK) — 1€ TTOLIMPEHa BPOJHKEHa aHOMAJTisl, IPH SKiH sI3U-
KOBa By37IcuKa 00MEXye pyXJIHBicTh s3uKa [3,6,17]. Haii-
YacTille 3yCTPivaeThesl Y XJIOMIHKIB Yepe3 CBOi X-34eIUIeH1
FeHEeTHYHI XapaKTEePUCTUKH, CIPUUUHEHI MYTaliIMH
B reHi TBX22.

[MopiBHsHO 3 Iepiogom 20 poKiB TOMY, AlarHOCTHKA
aHKiIOTIO0Cii 301ThIINIIACh Yepe3 3aHETTOKOEHHS OO i1
BILJIMBY Ha I'PyJTHE BUTOJIOBYBaHHS. 3a NOBIJOMJICHHSIMHU
OpUTAaHCHKHMX TOCIIIHUKIB 4aCTOTa aHKIJIOTIOCIi KOJIH-
BaeTbes Bin 4% 1o 11%, 1 BBaXKaeThes, 10 BOHA 3pOCTAE
4yepe3 pOo3UIMPEHHs BU3HAUCHB 3aB’s13KHU s3ukKa. Paxis-
LSIMU PEKOMEHIOBAHO OKPEMO PO3PI3HATH CHMIITOMA-
TUYHY aHKIJIOTJIOCIIO, KOJH MU CIIOCTEPIraeMo JUTHHY
3 (hi3UKAJIBHOIO OITIHKOO, IO BiJITOBiJa€ PECTPUKTUBHIN
By3/€4lli Ta TPYAHOLIAMH 3 TOJyBaHHSIM, SKi HE IMOKpa-
LIYIOTBCS IIPH MiATpUMII JakTauii [2,3,18].

SAzukoBuit M’s13 (genioglossus, TEHIOTIIOCCYC) € OTHIM
i3 TTApHMX 30BHIIIHIX BisJIONOAIOHUX M’SI31B, SIK1 CTAHOB-
JATh OCHOBHY YaCTHHY TiJIa S3MKa, Ta BiMOBiIa€ 3a BU-
cyBaHHS s13uKka. Kpim TOT0, I3MKOBUI M’S3 ITiABIIICHUH
Jo nHa dacuii pora i Moxe OyTH BTATHYTHH Y CKIaAKy
BY3ICUKH. SI3MKOBHI HEPB pO3TAIIOBAHNUN TOBEPXHEBO,
6e3nocepenHbO MiJ (aciiero, Ha BEHTPaJIbHIN MTOBEPXHI
SI3UKA, 10 POOUTH TEHIOTIIOCYC 1 I3MKOBHUIA HEPB Bpa3IH-
BHMH JIO TIOLITKOKEHHS M1 yac ppeHoromii. Hapemri,
By37IeUKa MIiCTUTH KOJIaT€HOBI BoJlokHa Tutty 111, sKi € Ha-
6araTo OLJTBII PO3TSHKHUMHU Ta Py XITMBUMH, HIXK MiITHIII
Ta MEHII PO3TSKHI BOJIOKHA TUNY I, siki OyJIM BU3HaueHI
paHime. Y CyKyITHOCTI Ili BACHOBKH BHMAaralTh KJIacH-
¢ikanii 3B’I30K sI3MKa 3 ypaxyBaHHSIM HOPMAaJIbHOT MiH-
JINBOCTI Ta MPOJIMBAIOTH CBITIO HA 3aHETIOKOEHHS MO0
HECNPUSITINBUX HACIIAKIB GPEHOTOMII, CTBOPIOIOYH
OCHOBY JIJISI IOAJIBIIUX JOCII)KEHb.

3MiHeHa MeXaHiKa CMOKTaHHS IPH aHKUJIONIOCii MoKe
TIPU3BOIUTH JIO MTOPYILEHHS TEPEMIIIEHHS] MOJIOKA Ta HOT0o
HaJXOJKCHHs, TPUBAINX TOJyBaHb, IOTAHOTO HabOpy
Baru, BTOMH Ta PO3JpaTyBaHH:; JUTHHH I1iJ1 Yac rOyBaHHS
TPYABMH, a TAKOXK OOJIO Ta TPAaBMH COCKIB, CIPUYHHEHIX
THCKOM SICEH HOBOHapomxkeHoro [19,20,21,22]. 3 ixmoro
OOKY, TPYIHOLLII 3 TPYHUM BUIOJIOBYBaHH;M 4acTO yCyBa-
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FOTBCS 3 9aCOM 1 HATIOJIETIIMBICTIO: TyTa SI3UKOBA By3JeUKa
Moxe (i3MYHO afanTyBaTHCS Ta PO3TATYBATHCS 3 BIKOM,
1 AKiCTB TPYAHOTO BUTOJJOBYBAaHHS MOXKE IIOKPAIIUTHCS O€3
BTpy4aHHs [21]. Ane HeoOXinHICTh 3aliMaTHCS aJanTalieo
BY3/JICYKH MOXKE CIIPOBOKYBAaTH 3HEOXOYEHHS Marepi, 1110
TIPHU3BEJIC 10 MEePeIIacHOTO BiITyUeHHs Ta IIepeXoay Ha
wisimeyky [3,20]. Takox mpu rpyAHOMY BUTOJOBYBaHHI
AKTHUBI3YIOTHCS TEPUCTAIBTUIHI PYXH M’S31B, [0 CTUMY-
JIFO€ PaBUIIBHUM PO3BUTOK CTPYKTYP CTOMaTOTHATHYHOTO
amapary [13]. IIpu mTy4HOMY BUTOOBYBaHHI Taka CTUMY-
JISIIIST OOMesKeHa.

[leBHE 3aHENIOKOEHHS BUKJIMKAIOTH JIaHi, IO y Kpa-
iHaX 3 BUCOKHM piBHEM JJOXOIY 4acToTa (PpeHOTOMI] 3a
10 pokiB 3pocina Oinbin Hixk yueTBepo. YacToTa iHBa-
3UBHUX BTPYYaHb € BHILIOIO Yy IiTeH, MaTepi SKMX HApO-
JIAJTY BIIEPIIIC Ta SKi € OiTBII 3aMOKHUMH Ta/a00 MaroTh
NpUBaTHE MeauuHe cTpaxyBanHs [22]. Xoua dhpeHoTO-
Misl MOJKe 3MEHIINTH 01k y cockax y maTepis, Kokpa-
HIBCBKE JIOCIIJIKEHHS HE BUSBHIIO MEPEKOHIIMBUX JI0-
Ka3iB TOTO, IO 1€ TOKPAIIly€e TPUBAJIE YCIIIIIHE TPyIHE
BUTOZIOBYBaHHS [23].

Perenbni anaTomiuni gociimkenus Mills, N. Ta cri-
BaBT. [24] npoAeMOHCTpYBau, IO By3/I€UKa sI3UKa — L1e
HE OKpeMa CMyTa TKaHUHH, a € JHHAMIYHOIO CTPYKTYPOIO,
0 CKJIAAAETHCS i3 CepeTHBOI CKIIAIKH (pacIlii, ika BcTaB-
JSETHCSL Y BHYTPILIHIO TyTY HHXKHBOI IIEJIeNH, CTBOPIO-
I0YH CTPYKTYPY, HOAIOHY A0 miadparmMu, M0 OXOILTIOE
OCHOBY poTa (pUCYHOK 3). Y cepeInmHHY CKIAaJKy, SKa
YTBOPIOETHCSI KOJIU S3MK IT1IHIMAEThCS, MOXKYTh BXOIIUTH
TiJIKH SI3UKOBOT'O HEPBY, a IHKOJIH 1 YaCTHHA ITi T I3UKOBO-
SI3UKOBOT'O M’513a, 110 POOUTH TX BPa3JIMBHMHU JI0 MOIIKO-
JOKSHHS TIpH GpeHOTOMIi. 30BHINTHINA BUTIIA BY3ACUKU
sI3MKa MOJKE 3MIHIOBATHCS BiJ HAMMIBIIPO30POI 10 HEMPO-
30poi. HamiBmpo3opa By3aeuka — I1e JHIIIe map CIH30BO1
obomorku. Hemmpo3opa By3nedka CKIAJaeThes 31 CITU30-
BO1 000JIOHKH, (aciii Ta iHOMI i1’ I3UKOBO-5I3UKOBOTO
M’s13a. 3 OISy Ha Te, 0 CMY>KKa TKaHWHHU 01711 OCHOBU
SI3MKA 4aCTO MICTHUTH I I3MKOBO-SI3UKOBHI M’s13, LieH
M’s13 MOJKe MTOJIOBXKYBAaTHCA IIiJ Yac TOAyBaHHA, 1 3 Ha-
COM 3/IaTHICTHh HEMOBIISITH JI0 I'PY/THOTO TOTy BAHHS MOKE
mokpamnryBaTucs [25].
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PucyHok 3. Hoea mogenb AgMHamMiuyHOI CTPYKTYpU SI3MKOBOI By3aeyku (aganToBaHo 3a Mills, N.
Ta cniBaBT. [24]. Cnn3oBa o6oroHKa (Y4epBOHa niHis), hacuia (3eneHa niHinA) i niasiweHun ao dacuii
M’Aa3. MakpockoniyHui BUrNAA4 3aneXuTb Big CTyNeHs NigHATTA A3MKa: BiACYTHICTb NiAHATTA B CTaHi
CrMokKoto (a), nuwe NigHATTA CNM30BOI 00O0NOHKMU (Npo3opa By3Aeuka, b), nigHATTA cnM3oBoOi 060OHKN
Ta chacuii (Henpo3opa By3geuka, €), a TaKOX NiAHATTA CNM30BOI 000NOHKHM, (hacLii Ta reHio-A3MKoBOro
M’si3a (ToBCTa By3Aaeuka, d).

[TpobnemMoro MpakTUYHOTO ITiIX0Y 3ATHIIAETHCS BiICYT-
HICTb YHIBEpPCAJILHOTO Ta 3arAJIbHOIPUIHSITOIO IHCTPYMEHTY
3 00’ €EKTUBHUMH J1IarHOCTHYHUMH KPHTEPISIMH aHK1JIOIIIOC-
cii [3,25,26]. Haii6inpin 4acTo BUKOPUCTOBYIOTh MOTOYHI
cucremu knacudikauii, Hanpukiang Coryllos, Kotlow Ta
Hazelbaker Assessment Tool for Lingual Frenulum Function
(HATLFF), mo no3Bosie ineHTH]iKyBaTH JIiTeH 3 aHKLIO-

IJIOCI€I0, @ OCTaHHIN IHCTPYMEHT J03BOJISIE BUSHAYUTH THX
JUTEH, sIKi MarOTh CaMe CUMITOMAaTHYHY aHKIJIOIIOCIO Ta
SIKMM, CKOPIIII 3a Bce, Oy/ie KopucHa (hpeHoTomist [26].

Kotlow LA. [27] npencraBuB NpocTy aHATOMIYHY KJia-
cuikariro, 3aCHOBaHy Ha BUMIPIOBaHHI JIOBXKUHH «BiJIb-
HOTO sI3uKa» (M MiCIeM MPHUKPIIUICHHS By3/€YKHU J10
S3MKa Ta KIHYMKOM si3uKa) (Tadm. 1).

Tabnuusa 1
Knacudikauis aHkinornocii 3a Kotlow L. A.[24], ska 6a3yeTbcA Ha AOBXWUHI BiNlbHOroO si3uKa
HopmanbHui, KNiHIYHO NPUAHATHWI OianasoH «BiflbHOro» A3uka > 16 Mm
Knac I: nerka aHkinornocis 12-16 Mm
Knac Il: nomipHa aHkinornocis 8-11 mm
Knac lll: Tskka aHkinornocisa 3-7 Mm
Knac IV: noBHa aHkinornocis <3 MM

3a Coryllos E. W. [28], 3a/1e)kHO Bil TOTO, HACKLIBKH
0JIM3BKO JI0 KIHYMKA sSI3MKa MPUKPITUICHHUH TepeHii Kpaii
BY3JCUKH, KJIACU(DIKYIOTh YOTUPH THITH SI3UKOBUX 3B’ 30K
(pucyHok 4):

Tun 1 — e IpUKPITUIEHHS By3/I€YKH JI0 KIHUMKA S3HKA, SIK
TIPaBUJIO, TIEPE]] ANBBEOJIIPHUM BiIPOCTKOM Y OOPO3HI HIXK-
HBOI ryou. ToHKa 1 eJlacTUYHA By3/IeUKa; sI3UK 3aKPITUICHUH BiJ
KIHYKKA JI0 AJTbBEOJIIPHOTO BIIPOCTKA, 1 BiH Ma€ (hopMy CepIisL.

Tum 2 3HaX0AUTHCS HA 2-4 MM 10331y KiHYHMKA S3UKa
1 IPUKPITUTIOETHCST Ha 200 6e3mocepeIHbO 3a alIbBEOISIP-
HUM XpeOTOM, By3/leuKka TOHKA Ta €IacTUYHA By3/leuKa.

SI3uKoBa 3B’s13Ka TUITY 3 MPUKPIILIIOETHCS 10 CEPEIHU
SI3MKa Ta CEPEIMHHU JTHA POTOBOT IIOPOKHUHH, 1, 3a3BUYAH,
BOHA IIUIBHIINA Ta MCHIII elacTUYHA (TOBCTa (hiOpo3Ha He-
eacTUYHa By37IeUKa).

Tunl Tun I

Tun lll

Tum 4 — By3aeuKa MPUJISTae 10 OCHOBH sA3MKa, 11 (ak-
THYHO HE BUJIHO, aJIe¢ MaIbIy€eThCs; Mae GpiOpo3Hy Ta/abo
TOBCTY Ta OJUCKYYy IiACIH30BY 000JIOHKY BiJl OCHOBU
SI3MKa JI0 JIHA POTa.

Tunu 11 2, IKi BBaXKaIOThCS «KIACHYHUMEY S3HUKO-
BUMH 3B’SI3KaMH, € HAHUMOIUPEHIIIUMH Ta OYEBUIHUMHU
SI3UKOBUMHU 3B’sI3KaMU, Ha sKi npumnagae 75% BUNAAKIB.
Tumnu 3 1 4 3ycTpivaroThest piaiie, i OCKIIBKH X Baxde
Bi3yasi3yBaTH, BOHH 3aJHINAlOThCs Oe3 yBaru. LlikaBo,
o Tvn 4, WBUALIE 33 BCE, CIPUYHUHSAE 3HAYHI TPYIHOLI
3 00pOOKOI0 OOJIIOCY Ta KOBTAHHSIM, 1[0 IPU3BOIUTH 10
O1NTBII 3HAYYIMX CHMIITOMIB JJISl Marepi Ta HEMOBIISITH.
[Ipote miaTBepIKEHOT KOPENALIT MiXK THIIOM BY3/ICUKH 32
kiacudikamiero Coryllos Ta crynenem npoodiaeM rpyIHoro
BUTOIOBYBaHHS HeMae [8].

HuxtHa
wenena

Tun IV

PucyHok 4. Tunu By3aeyok sisauka 3a Coryllos E. [28].
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Onnax, xknacudikanii Kotlow L. A. ta Coryllos E. rpyn-
TYIOTBCSI BUKJIFOYHO HA aHATOMIYHOMY OIIHCI, III0 OOMEKye
X BUKOPHCTaHHSI B OLIHII (DYHKIIIOHATEHOCTI PyXiB SI3UKa
(cHMITTOMAaTHYHOCTI aHKLTOTIIOCIT) [26].

SIKI10 BUHUKAIOTH TPYJHOILI 3 TPYIHIM BHUTOIOBYBaH-
HSM 1 IIPH OIS TIOMIYa€eThesl KOPOTKA abo HarpykeHa
SI3UKOBA BY3JI€UKa, 30BHIIIHIA BUIVIAA 1 QYHKIIIO sI3UKa

HaIIBKUTBKICHO MOXHA OIIHHUTH 32 JOMOMOTOI0 i1HCTPY-
MEHTY OLIHKM (QyHKIIT By3neuku s3uka Hazelbaker A. K.
[29], (tabnmrs 2). Inctpyment The Hazelbaker Assessment
Tool for Lingual Frenulum Function (HATLFF), npencras-
JICHUH y BUTIIAAL OaIbHOT IIKAJIH 1 BKITFOYAE SIK aHATOMIYHI
(5 MyHKTIB OIIHKYM 30BHIIIHBOTO BUTIIAAY ), TaK 1 PyHKITIO-
HanbHi (7 MyHKTIB) KpuTepii [29].

Tabnuus 2
CucTtema ouiHOBaHHSA (PYHKUii By3ae4ku A3uka 3a Hazelbaker A. K. [17]
EnemeHmMu 306HiWHb0O20 eu2ns10y 6anu EnemeHmu ¢pyHKuii 6anu

Burnsapg sisuka npu niguomi NaTtepanisauis

Kpyrnuin abo kBagpaTHuii 2 MoBHa 2

MowmitHa Heagnwka TPilwHKa Ha 1 Tino sa3uka, ane He KiHYnK 1

KiHYMKY

Y cdhopmi cepus abo U 0 Hemae 0
EnacTtunyHicTb By3aeyku Mianom sa3uka

[yxe enactuyHa 2 KiHunk oo cepeguHu pota 2

[MomipHO enactnyHa 1 Jlnwe kpan go cepegmHu pota 1

HeBenuka enactuyHicTb abo
BiACYTHICTb

KiHunk 3anuwaeTbcs Ha HUXHBOMY
anbBeonsapHoMy xpebTi abo nigHiMaeTbca 0
[0 HbOIo NULLIE NOCepPeauHi poTa

[oBxuHa By3ae4ku Npu NigHATOMY SI3UKY

BupoBxeHHA A3MKa

> 1 CM 3aHypeHa y A3uK 2 MepeknaaeTbesa Yepes HUXKHIO ryoy 2
1cm 1 MepekngaeTbesa NULLE Yepes HUXKHIO SICHY 1
Hemae »opgHoro 3 nepepaxoBaHux BULLE,
MeHwe 1 cm 0 abo rop6iB Ha NepefHin Y cepeaHin 0
YacTuHi

MpukpinneHHA BYy3Ae4YKU A0 A3MKa

PoswenneHHs nepeAHbLOT YaCTUHU Ai3MKa

Mosaay 0o KiH4MKa sa3mKa 2 [NoBHe 2
Ha KiH4unKy 1 MomipHe abo yacTkoBa 1
3ybyacTuii KiH4mK 0 Hesenuke abo BigcyTHe 0

MpukpinneHHsa By3Ae4kn 0O HUXXHbOIo anbBeonsdpHoOro

3aropraHHs (4awenoAibHicTb)

BigpocTka
MpukpinneHa oo AHa pota abo 6arato HKYe Kpato 2 3ropHyTi BCi kpai, TBepaa Yawa 2
[pukpinneHa Tpoxm HWXYe Kpato 1 Jlvwe 6iyHi kpai, nomipHa Yalua 1
Mpukpinnena o kpato 0 MoraHa a6o BigcyTHS Yalua 0
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MpopaoBXeHHs Tabnuui 2

EnemeHmMu 306HiWwHb0o20 eu2ns0y 6anu EnemeHmu ¢pyHKuii 6anu
TomanbHe 3Ha4eHHs1 WKaau euansioy MepuctanbTNYHI pyxm
. . MoBHi, Bia nepeaHboro 4o 3aAHLOrO, NOYMHAKYK
TomanbHe 3Ha4YeHHs PYHKUiOHaNIbLHOI WKanu . A nepen A A ’ 2
3 KiH4MKa
YacTkoBi: NoYMHaOTLCA 33a4y Bif KiHUMKa 1
BigcyTHi abo peBepcuBHI 0
24 6anu — HopmMarbHa
14 6aniB 3a (PyHKLiOHaNbHO LLIKarnow — Hopma, He BigKnaaHHs roriosm Hasag
OUBMAYMCH Ha Banu wkanu BUrnsaay
11 (dyHkuioHanbHa) Ta 10 (BUrmaa) = NpUMHATHa 9
< 11 (cyHKuUiOHanbHa) Ta/abo < 8 (Burnsg) = Hemae
dyHKUioHanbHO Ta/abo aHaTOMIYHO 3MiHeHa
Mepiogu4yHo 1
YacTto abo 3 KOXKHMM CCaHHAM 0

3Ha4Ha aHKIJIOTIOCCIS AIarHOCTYEThCS KOJIM 3arajibHa
OLIIHKA 30BHILITHHOTO BUIVISILy CTAHOBHUTH 8 00 MeHIIIe Ta/
a0o0 3arajbHa OIiHKa QYHKI[T cTaHOBUTH 11 abo MeHIIre.

VY To# camuil 9ac i 3ayBaXkKHTH, 10 HE JOBEACHO
OJIHO3HAYHOT KOPEJIALIiT MK 30BHIIIHIM BUIISIOM 1 CTyTIC-
HEM TPY/AHOILIB IPYAHOTO BUTOJJOBYBaHHS. Y TOCHIPKEHHI
Kumar R. K. Ta cmiBaBT. y MoJIOBUHH OOCTEKESHUX iTeil
13 KOPOTKOIO SI3UKOBOIO BY3[E€YKOIO [1arHOCTOBAHO 0€3-
CHUMIITOMHY aHKLJIOIJIOCIO, SIKa HE CTBOPIOBAJIA MIEPEIIKOT
y IpyIHOMY BUTOJIOBYBaHHi [18].

[Tpu BUHMKHEHH] POOJIEM MPU NPUKIIAJAAHHI JI0 TPY-
JieH Ta Mijl 9ac rPYHOTO BUTOOBYBAHHSI JJIsl OLlIHIOBAHHS
BY3/ICUKH SI3UKA JUIsl TPAKTUYHOTO 32CTOCYBAHHS 3aIpoIio-
HOBaHH# KITiHIYHIH [IPOTOKOJI OIIHKH BY3/ICUKH SI3UKA Y HE-

1. mosyoxxeHHs ry0 Mij1 4ac BiJIIOYHHKY

e

moBiIT (Lingual Frenulum Evaluation Protocol for Infants),
SIKUH J03BOJISIE TIEPEBIPUTH aHATOMIYHI XapaKTepPUCTUKU
MOBHOI BY3/ICUKH Ta (DYHKIIT CMOKTaHHS 1 KOBTaHHS y He-
Mot [30,31]. Lleli npoToKoI MOAIISETHCS HA TPU Yac-
THHU: OL[IHKY JIaHUX aHaMHe3y, aHaTOMO-(yHKI[IOHAJIbHY
OLIIHKY 1 OLIHKY HEHYTPUTHBHOTO Ta HYTPUTHBHOTO Xap-
yyBaHH. [IpoTOKON Mae He3asexHi Oallk i MOXKe 3aCTOCO-
BYBATHCSI YACTUHAMH JI0 6-TO MICSISI KUTTL.

BukoHaHHS TPOTOKOJY MOYUHAETHCS 3 aHATOMO-
(GyHKIIOHANBHOT OLIIHKYU (PUCYHOK 5). 32 OTpUMaHUMHU
Oanamu: HaWkpamuii pesyasrar = 0, HAUTIpIINKA pe3yiib-
tar = 12. SIK110 He BUSABIEHO aHATOMO-(DYHKI[IOHAILHIX
po0JIeM 3 SI3UKOBOIO BY3/ICUKOI0, HEOOXiTHO T01aTKOBO
BU3HAYUTH CTaH opodarianbHoT QyHKIT.

3akpuri (0) Hamissinkpuri (1) Binkpwuri (2)

2. IOTIOKEHHS SI3MKa i Yac Iiady

.

[Tocepenuni (0) [Tigasaruit (0)

[Tocepeusi 3 [MputucHyTHII (2)
MITHATAMH KpasiMu (2)
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3. hopma s13mKa i 9ac magy

—xr

4. dhopma sA3MKa i Yac mwiagy

4.1. TOBIIWHA BY3JI€YKHA

4.3. npuKpinieHHs By3/ICUKH JIO JHA POTa

[

Bumguma 3 mig'si3sukoBux kapyHKydiB (0) Bumuma 3 HUKHBOTO anbBeossipHOTro rpedens (1)

PucyHok 5. AHaToMo-t(hbyHKLiOHanbHa ouiHKa By3f4e4ku fi3uKa y MeXax KniHiYHOro npoToKony
Lingual Frenulum Evaluation Protocol for Infants [30].

* MaHesp: nidHiMimb i 8idcyHbme A3UK. SKWo 8y30e4yKy He 8UOHO, QUMUHY KOXHI 08a micsiui nosuHeH oenssdamu
oeoned 0r1s NepioOUYHOI OUIHKU 8y30e4KU.

BaezanbHa ouiHka no n. 4: Hatikpawul pedynbmam = 0, Haleipwul pesynbmam = 6. SKwo cyma nyHkmy 4
aHamomMo-byHKUioHanbHOI oyiHKu binbwa abo dopieHroe 3, HEObXIOHO 8paxosysamu 8riU8 8y30e4KU Ha pyXu S3uKa.
BaeanbHa aHamomo-yHKuioHanbHa ouiHka (I yacmura npomokony) (nyHkmu 1, 2, 3 ma 4): Halikpawul pesynsmam =0,
Hateipwutl pe3ynbmam = 12 Akwo cyma nyHkmie 1, 2, 3 ma 4 aHamomo-gyHKUiOHabHOI oUiHKU binbwa

abo dopisHroe 7, He0bXiOHO 8paxosysamu 8rug 8y30e4YKU Ha PyXu sI3UKa ma KOHCY/ibmysamucs 3 ¢haxisyem.
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Il wacTuHa OIiHIOBAaHHS 32 POTOKOJIOM — BU3HAYCHHS
JaHux anamHe3y. OIiHKa 0COOIMBOCTEH TPpyTHOTO BUTOJIO-
BYBaHHS: Yac Mix rogyBaHHsamu (3 roquan — 0, 2 TOOIWHA
(1), menmte 1 ronquau — 2)); BromMa npu xapaysaxHi (Hi (0),
tak (1)); cMokue He TpuBano i ciuth (Hi (0), Tak (1)); Bu-
kugae cocok (Hi (0), Tak (1)); xkye cocok (Hi (0), Tax (1).
BcranoBmoeThCSI pONMHHMIT aHAMHE3 SI3UKOBOT BY3/ICUKH
(11 (0), Tak (1)); iHmi npobnemu 31 300poB’sM (Hi (0), Tak
(1)). 3aranom no 1l wacTuni Halikpanuii pesynsrar — 0,
HaWTipmmii pe3ynsrar — 8. Sk JOIOBHEHHS 10 ITi€1 YaCTHHU
IIKAJIH, BKJIMBUM € OL[IHUTH CIMEHHUIA aHaMHe3 TUTHHH,
HE BUKJIIOUCHUM € TOH (hakT, 0 aHKUIOMIOCIs criocTepi-
rajach y iHINMX AiTel B ciM’1, a0o Oyiny MmopyuieHHs BU-
rofioByBaHHs Ta BUMoBH [30,31].

[IT yacTiHA TPOTOKOITY IPOBOANTHCS 3 METOIO OIIHIO-
BaHHS CMOKTaHHsS. HeHyTpUTHBHE CMOKTaHHS (TIANbIIs):
pyx# si3uka (anexBatHi — 0, HeajieKBaTHI — 0OMEXEHHS
MIpOTPY3ii sI3MKa, HEKOOPIMHOBaHI PyXH Ta Mi3Hii moJa-
TOK ccaHHsI — 1). HyTpuTHBHE CMOKTaHHS ITiJ] 9ac rpyu-
HOTO BUTOZIOBYBaHHSI: PUTM CMOKTaHHS (I€KiJbKa cCaHb
TIOCIILTG 3 KOPOTKUMH Tay3aMu — 0, KiJlbka BCMOKTYBaHb
3 HaCTYITHUMH JIOBI'MIMH T1ay3aMH — 1), KOOpJIMHAIIiST CMOK-
TaHHs/KOBTaHHS/TuXaHHs (agexBarHa — 0, HeaJgeKBaTHa
(xamrenp, 3aMIIKa, TUCITHOE, PErypriTallis, THKaBKa Ta
IIyMHE KOBTaHHS) — 1), xKyBaHHs cocka (Hi — 0, Tak — 1) Ta
KJIallaHHA i1 9ac cMOKTaHHS (Hi — 0, HE CHCTEMaTHIHO —
1, wacto — 2). Oninka 3a yacTHHY: Kpauliii pesymnsrar — 0,
Ha#ripmmii — 7.

HeoOxinHicTh haxoBoi KOHCYIBTAL BU3HAYAETHCS TIPH
3arajJbHOMY ITiICYMKY 32 IPOTOKOJIOM Oisblie 9 6aiis, 10
O3HaYae, Mo By3JcUKa s3uKa 3MiHeHa [31].

Cutig HaromocuTy, 1Mo cydyacHi Kiacudikarii Ta mKaim
OILIIHIOBaHHA BY3/ICUOK sI3MKa HE J03BOJIIOTH rependa-
YHUTH 1HIUBIIyaJIbHI TPOOIEMH TPYAHOTO BUTOIOBYBAHHS,
a, OTKe, YITKO 3pO3YMITH, YH € ITOKA3aHHS ISl PPEHOTOMIT
[32,33]. JochimkeHHsIMH TOBEICHO, IO TS aIeKBaTHOT
OLIIHKH SI3UKOBOI BY3JICUKH Y CBITI PillIEHHS IOAO Xipyp-
TiYHOTO BTPy4YaHHS, OKPIM BUKOPHCTaHHS IHCTPYMEHTIB
OI[IHIOBAHHS HAsSBHOCTI aHKIIOIIOCIT, HEOOXiHO BKIIIO-
4yaTu KpUTepii e(heKTUBHOCTI IPYTHOTO BUTOJOBYBAHHS,
a XipypriuHe BTpy4aHHs ((PpEeHOTOMIIO) CIil TPOBOAUTH
JIMIIE 32 YMOB 3HAYHMX TPYAHOLIIB 3 TPYIHUM BHTO/IOBY-
BaHHAM [3,32,33].

HaityacrimmMm XipypriYHuM BTpY4YaHHSM Y HOBOHA-
POIKEHUX 13 CHMITOMAaTHYHOIO aHKUIOTIIOCi€lo € ppeHo-
TOMist. PEKOMEHyE€THCSI TOlyBaTH I'PYIbMH Biipasy Micis
TIPOLIETYPH, a IPOTATOM HAaCTyIHHX 7-10 aHIB BUKOHYBaTH
BIIpaBH I MOOLTI3aMii A31Ka, MO0 3amo0irTH MOBTOP-
HOMY TPHKPITUICHHIO By3/1euku [33].

VY cydacHiii JliTeparypi Bce 1ie HeMae €IMHOTO BUCHO-
BKY 11010 €()eKTUBHOCTI (PpEeHOTOMIT /ISt JTIKyBaHHS aHKi-
Joroccii y HEMOBIISIT. Y KOHCEHCYCHOMY JIOKyMEHTi AKa-
JieMil MEIMIIMHY TPYAHOTO BUTOZ0BYBAHHS TAKOXK HE ITpe-
CTaBJIEHO KOHKPETHHX PEKOMEHMAIi}l 010 OIiHIOBAHHS
SI3UKOBOI BY3/I€UKH, CTYIECHS aHATOMO-(DyHKIIOHAJIBHUX
3MiH Ta MepeiKy MokazaHb 10 Gppenoromii [34].

HoBi 3HaHHs aHAaTOMIi I3MKOBOI BY3/ICUKH ITOTIEpEIKa-
I0Th ITPO MOXKJIMBI YCKJIQ[IHEHHSI, CHPUYMHEHI, 31aBaocs
0, HEBHHHOIO MTPAKTUKOIO (PEHOTOMI, SIKY CIIiJ| BUKOHY-
BaTH JIMIIE ITiCIISI MYJTBTHIMCIUIUTIHAPHOI OLIHKK Mpo0ieM

3 TOAYBAHHSIM 1 TiCJISl BUKJIIOUCHHS Ta YCYHEHHS 1HIINX
MOXYJINBUX TMPUUMHHHUX (PAKTOPIB HOPYIIECHHS TPYIHOTO
BUrOJOBYBaHHS [25,26,35].

Haii6inp1n gacTuM 3apeecTpOBaHNUM yCKIIaTHEHHIM
micas ppenoroMii € penuaus ankinornoccii (0,5-13%)
[25,36]. Lle mosicHIOETBCSI 200 HEOCTATHIM BUBITHHCH-
HsIM, 200 HaJMipHUM yTBOPEHHSM pYOIiB, 10 IPU3BO-
JUTH 10 0araTopa3oBUX MOBTOPHUX IMpoLeayp. [HImMu
3apeECTPOBAHNMH YCKIJIAJHEHHSIMH, IO MTPU3BOISATH 10
rocriTtainizanii, 0y HopyIIeHHs rolyBaHHs, BTpaTa Bary,
611b, KPOBOTEYA, aHEMis 1 alTHOE Ta iHIII MOPYIICHHS JTU-
XaHHs (30KpeMa, uepes Jecrabiizamnito BinOyBaeTbes 3a-
TIAJIAHHS SI3UKA, SIK IO, IO 3arpoXKye KUTTIO) [25,36,37].
[IpoGemu 3 roxyBaHHAM TaKOX MOXKYTh OyTH HACIIiIKOM
60JII0 BHACIIIOK MOUIKO/PKEHHS HEPBY Ta MacaKy paHH
Ticnst ppeHOTOMil, 0 MPU3BOAMTE 10 HEMEPEHOCUMOCTI
OpaJIbHOTO ToAyBaHHs. HaperTi, Takox moBizoMisiocs
mpo iH(eKIil K paHH, TaK i M’ S3UKOBOTO TPOCTOPY, Ta
TOpYIICHHS iHHepBallii (OHIMIHHS Ta ITapecTesis A31Ka Ta
CYCIOHIX M SKHUX TKaHUH) [37].

He3paxkaroun Ha OaraTopiyHi JOCHIKEHHS, CbOTO/IHI
OaraTo MUTaHb 3aIHAIIAIOTHCS Oe3 BimmoBimi: «Ska ¢pe-
HOTOMIs1 Oy/1c KOPHCHOIO ISt SI3MKOBUX 3B’ S130K 7y, «STKuit
imeampHUMA gac?y, «Ska Hallkpama TexHika?» 1 « ki Bin-
JaneHi pesyiasratiy [37].

3 inmoro 6oky, nani Jones H. ta cmiBasr. [38] cBiquaTh
PO TiMepAiarHOCTHUKY aHKIIOTIOCi, MpUIOMy iHITUM
TPYIHOLIAM 3 I'PYAHUM BHTOIOBYBaHHSIM HPUILISIETHCS
MEHIIIE yBary.

[lo cTocyeThcst MPOTOKOJIB BTPYYaHHS, TO TEXHIKa
(peHekTOMII pi3Ha: 3 BUKOPHCTAHHAM PUQICHOTO 30Ha Ta
Ipenapyrdnx HOXULb MeTieH0ayma, HOXKUIb Ta IIBOM,
¢pakuiiinoro CO,-nasepa, Z-nnacTHku abo JiofHOTO
nmazepa. [39]. Ane y BciX BHUMagKax 3a KOPAOHOM MiCIs
BTPYYaHHS! BUKOPUCTOBYIOTh OpodamiaibHy MiopyHKII-
onanpHy Tepamito (MFT), iHKoMH mpuAiISoYn OinbIe
yBaru QyHKIiOHaNBHIN cTUMynALii abo BIpaBam JJIs
TpeHyBaHHs s3uKa [17]. 3a neBHUX KiiHiyHUX yMOB MFT
(pO3TSDKKY, BIIpaBH Ta BHYTPIIIHBO- Ta €KCTPAOYKKaIbHY
MacaxHy Teparlilo) IpoAOBXKYIOTh NpoTsiroM 1 poky abo
JIOBIIIE, IO0 3amo0irTH IUC(YHKIIIOHATHFHIM OpaTbHAM
PYXOBUM 3BHYKaM, CIIPUSITH BUHATKOBOMY HOCOBOMY JIH-
XaHHIO Ta 3a0€3MeYNTH TOBTOCTPOKOBE 3BHUKAHHS IO i71e-
aJBHOI MO3M S3MKa Y POTOBIN MOPOXKHUHI y criokoi [17].
Aute HeraiiHi micisionepatiiiHi BIpaBy Ha PO3TSDKKY HE €
JIOKa30BUMH Ta HE pekoMeHayIoThes [40].

OpeHoTOMII0 MOBHHEH NPOBOAUTH MPOQiNbHUIT KBa-
nidikoBaHM (axiBelb, SKAA Ma€e JOCBiA Ta HEOOXiTHI
npaBa Ha mpoBeAeHHs npoueaypu [41]. Sk 1 mepen Oymb-
SIKOIO XipYPTidHOI0 IPOIENYpPOIO, Mepe]l MPOBEICHHIM
(peHoTOMIT JTiKap MOBHHEH OTPUMATH MiIANICAHY 3TOAY,
00OTOBOPUTH aJBTEPHATUBH, PU3UKH Ta MEpeBary mpoie-
IypH, HaJlaTH BapiaHTH 3HEOOJIEHHS, 3aJOKyMEHTYBATH
HOTIEPEIHE OTPUMAaHHS BHYTPIIIHBOM SI30BOTO BiTaMiHy
K, Hagaru iHdopMallito Mpo micIsionepaiiHuil JOTIs Ta
MOAAJIbIIE CIIOCTEPEXKEHH. PEKOMEHIYEThCS MPUAIIATH
yBary npo¢uIakTHL XipypriYHuX yCKJIaJHEHb, PUZUKY
KpOBOTEeYi, 3HEOOIICHHS Ta MiCIAOIEePaifHOMY JAOTIIATY,
1o 0a3yeThes Ha 10Ka3ax [41].

Hopmarusha 6a3a mono ¢peHoromii B YkpaiHi ckiazia-
€THCS 3 ACKUIBKOX JOKYMEHTIB, aJie Ha JKaJjib, HE JA€ YiTKOT

183



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

T. XV, Ne4(58), 2025
VvoL. XV, Ne4(58), 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)

iHpopManii /U1t NpUHHATTA pimeHs. KiliHiuHa HacTaHOBa
00590 «CtpykTypHi aHOMaIii y iTei» rOBOPUTH, IO KO-
POTKI By3/I€UKH SI3UKa HE MOTPEOYIOTh XipypriuHOro BTpy-
YaHHSI, 32 BUKIIOYEHHAM THX BUITAJIKIB, KOJIU € BUKIIHKAE
HOpPYLIEHHS MOOIJIBHOCTI s13UKa Ta 00YMOBITIOE HEMOXKITH-
BiCTh TOPKHYTHUCS KIHYMKOM SI3HKa JI0 BEPXHiX 3y0iB a00
HasIBHA aHOMaJIisl OB’ A3aHa 3 ie()eKTaMH MOBJICHHS Y JTi-
Teii crapiie 4 poki. Cepest JOKyMEHTIB HOpMAaTHBHOI 0a3u
MinicTepcTBa OXOPOHH 3T0POB’ ST YKpaiHH, SIKOI0 YMOBHO
MO’KHA KEpyBaTHCs B MEINYHIHM NMPAKTHIL, ICHY€E KJIIHIYHA
HactaHoBa 01085 «AHKIIOTIIOCIA Y TOpOCIHXY, sKa, HA
Kallb, TaTYEThCsI OCTaHHIM OHOBIIeHHsM 28.08.2016 p.
VY xminiuniit Hactanosi 01131 «®dizukanbHe 0O6cTEKEHHS
HOBOHAPOHKEHOI TUTHHW (nara oHoBieHHs 02.02.2018p.)
MICTUTBCS BKa3iBKa, 1110 3a3BUYai KOPOTKI BY3/ICUKH sI3UKa
HE MoTpeOyIOTh BTPyYaHHSI.

Businenss inauBigyaabHuX 6ap’€piB AJsl OPAIBHOTO
TOJyBaHHS I'PyAbMH HaJIa€ BaYKIMBY MOXKJIMBICTB IHTETPY-
BaTH 1[IJIbOB1 HOBI MiATPHUMYIO4i IHCTPYMEHTH Ta CTpaTerii
TOMYBaHHS AJISl JOCSTHEHHS ONTHMAIbHAX PE3YJIBTaTiB
TPYAHOTO BUTOJOBYBaHHs [42,43].

O06’exTHBHA OIliHKAa €(pEeKTUBHOCTI TPYAHOTO BUTO-
JIOBYBaHHS JiaJ ¥ Ta BU3HAYEHHS CUMIITOMATHYHOCTI aH-
KiJornocii Mae BupimanbHe 3HauyeHHs. Bukopucranus
00’ €KTUBHUX iIHCTPYMEHTIB MOYKE ITOJICTIIINTH BiIIOBIIHY
omiHky. [41,42]. OcHOBHI NPOTOKONIH (IHCTPYMEHTH) OITi-
HIOBAHHS TPYTHOTO BUTOIOBYBAaHHSI BKJIOYAIOTh HACTYITHI:

* Neonatal oral assessment scale (NOMAS) Illkana
OpajbHOI OI[IHKKM HOBOHAPOIKEHUX

* Infant Breastfeeding Assessment Tool (IBFAT) Iu-
CTPYMEHT OLIIHKH I'PY/JHOTO BUTOJIOBYBAHHS HEMOBIIST

* Systematic assessment of the infant at the breast
(SAIB) CucremarnyHa OLliHKa CTaHy JUTHHU OIS rpynei

* Preterm infant breast-feeding behavior scale
(PIBBS) llkana nmoBemiHKH TPYAHOTO BUTOJIOBYBAHHS
HEJIOHOLIEHUX JiTel

» Ilxana LATCH

[IIkana opaJTbHO-MOTOPHOT OLIHKK HOBOHAPOXKEHNX
(NOMAS) 6yna pozpobnena y 1983 pori Palmer M. M.

[43], 1 BinTOMI BOHA CTaNa HAMIHHUM IHCTPYMEHTOM ISt
OILIIHKH MOJIeJIel CMOKTaHHsI HOBOHAPO/PKEHUX Y HENlO0-
HOLIEHUX 1 JoHOImeHNX HeMOBISIT. NOMAS — e meton
Bi3yaJIbHOTO CIIOCTEPE)KEHHSI, SIKUH HaifuacTiie BUKOpHC-
TOBYIOTb JUTS OIIIHKM HEHYTPUTHBHHX Ta Xap4oBHX (HyTpH-
THUBHHX) HABUYOK CMOKTAHHS Y HEMOBJIAT IPHUOIN3HO 10
BOCBHMH THIKHIB ITiCIISI HAPOKEHHS, Ta SIKUH 11eHTHiKye
28 XapaKTEepUCTHK PYyXiB LIEJTenH Ta s3uka [43].

[HCTpyMEHT OIIIHKY TPYAHOTO BUTOJIOBYBaHHSI HEMOB-
mst (IBFAT) 6yB Bnepuie omnyOunikoBanuit y 1988 poui Ta
CKJIQJAa€ThCs 3 YOTHPHOX ITyHKTIB, SIKI IIPEACTABISIOTH
OCHOBHI KOMITOHEHTH ITOBEAIHKHA HEMOBIST IIPH T'Pya-
HOMY BUTOZIOBYBaHHi: TOTOBHICTb /IO TOJyBaHHS; HOIIYK;
¢ikcanis (¢ikcarnis); cmokranus [44]. IBFAT takox Bu-
MIpIO€ CIPUHHSTTS Ta 3aI0BOJICHHS MaTepi TOAyBaHHAM
1 CKJIaIa€ThCs 3 4 3aMUTaHb ISl MarepiB, SKi OMUCYIOTH
CBIl TOCBIJ ITiJ] Yac TPYIHOTO BUTOJJOBYBaHHS, OIIHIOBA-
wuti Big 0 no 3. [44,45].

Incrpyment oninku LATCH € npoctum ta 3a6e3-
Mevye CUCTEMaTHYHNH 1 CTaHIapTU30BaHUH METO] 10-
KyMEHTaIlii OiHIOBAHHS I'PYJHOI0 BUTOJOBYBaHHS
(tabmuus 3) [46,47]. [HCTpyMEHT BKIIIOYA€ 5 KaTeropiii:
L (3axomrenHs), A (4yTHe KOBTaHHs), T (TN cocka),
C (3pyunicts) i H (momomora). To6To, K0kHa miTepa
B abpesiarypi LATCH mo3Havae okpemMuii KOMIIOHEHT,
SIKUM HeOOX1HO OLIHUTH: «Ly mo3Hayae, HACKIJIBKH J0-
Ope IMTHHA XalaeThCs 3a TPYAH, «A» MO3HAYAE BIACYT-
HICTh a00 HasgBHICTH YyTHOI'O KOBTaHHS, «I» mo3Hauae
THII COCKa MaTepi (HalpuKJial, INIOCKUH, TIEpeBEpHY THI),
nitepa C nmo3nagae komdopT rpyzaeit i cockiB MaTepi Bij-
TIOBIJTHO /10 3BiTY MaTepi, a iirepa «H» mo3navae piBeHb
JIOTIOMOT |, SIKMH TTOTpibeH Martepi, oo yTpuMyBaTu abo
po3TamoByBaTu AMTHHY O Tpyaei. [I'aTi kirrouoBUM
KOMITOHEHTaM I'PyTHOTO BUTOJIOBYBaHHSI TPHCBOIOETHCS
yucnosa orinka (0, 1, 2) my1s 3araapHOT MOXKIIHBOI OIIIHKA
10. Ominka 9 a6o 10 Bka3ye Ha Te, O Jiaja MOTpPeOye
Braku, omiHku 0 abo 1 BKa3yioTh Ha MOTPeOy B MOBHIN
JIOTIOMO3i Ta OCBITi [46].

Ta6bnuusa 3
IHCTPYyMeHT ouiHku rpyaHoro surogoByBaHHA LATCH
KaTteropis 0 1 2
MoBTOpPHI cNpobu TpMMaTK COCKy
OvTtuHa 3aHagTo : [nTuHa xanae rpyau si3MKom JOHWU3Y,
Latch (3mukaHHs) B POTi CTUMYMIOIOTb AUTUHY A0 s .
COHHa rybm CTUCHYTI i pUTMIYHO CMOKYaTb
CMOKTaHHS
CnoHTaHHWI | NepioanyHnN, AKLLO
Audible swallow (4yTHiCTb Hi Kinbka cnyxoBux KOBTKIB 3i OuTunHa gocsarna 24-roanHHoro BiKy;
KOBTaHHS) cTUmynsuieto CMOHTaHHI Ta YacTi, SKLO ANTUHA
pocsrna 24-roaMHHoro Biky
. IHBEpTOBaHMI o ButarHyTuii (eBepToBaHuin) nicns
Type nipple (Tun cocka) . Mnackun
(BTArHYTURA) cTUmynsji
Comfort (aguckomdopT CuvnbHun . . o .
. (A . top Jlerkmm-nomipHuim gnuckomapopT He uyTtnneun
cockis/rpynen) anckomdopT
Help (notpeba - .
. MoBHa ponomora | MiHimaneHa gonomora Honomora He noTpibHa
y AONOMO3i)
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BukoprcTanHs TOTO UM IHIIOTO IHCTPYMEHTY IS O1li-
HIOBaHHS €()eKTUBHOCTI TPYAHOTO BUTOIOBYBAHHSI BH3HA-
Ya€eThCS JIOKATBHOIO PAKTUKOIO, TUM Oijbie, 1m0 0yino
MIPOBE/ICHO YUCENbHI MOPIBHUIBHI JOCITIJUKEHHS Pi3HUX
mkay. Hanpuknaza, 1ociipKeHHIMHI TiATBEP/KEHO Ha-
nirHicTh 000X mKkan — LATCH Tta IBFAT, B o1iHIIi SIKOCTI
TPYAHOTO BUTOJOBYBaHHS [47].

JluTnHa 3 BUSBICHOIO BY3/IEUKOIO SI3MKa, HE3AJIC)KHO
BiJl IPOBEJCHHS BTPyYaHHS, TOBHHHA OYTH BKJIIOYECHOIO
y CepBiC MEAWYHOTO KaTaMHe3y 3 KOHTPOJIEM HyTPHUTHB-
HOTO CTaHy, MaKCUMaJIbHOIO MiATPHUMKOIO TPYIHOTO BHU-
TOIOBYBAHHS y IO€IHAHHI 3 OpodalialbHOI0 Tepamieio
1 peTeIbHUM CIOCTEPEKEHHAM (paxiBIliB (CTOMATONOTIB
a0o 1meneno-IMIeBUX XipypriB) npu ¢opMyBaHHi 3yOHOTO
pany [3, 25, 38, 40].

BucHoBku

AHKIJIOTIIOCIS — 1ie Bapialisi CTPYKTypH POTOBO{ 1O-
poxxHrHE. CUMIITOMATHYHA aHKLJIOITIOCiSl BU3HAYAETHCSI SIK
00MeXyBaJIbHa By3/IeUKa SI3UKa, sIka CIIPUYKHSIE TPOOIeMH
3 IPyZIHUM BHUTOJIOBYBaHHSIM, 1110 HE NOKPALIYIOThCS IPU
3aCTOCYBaHHI CTpaTerii MiATPUMKH JIaKTallii.

J1nst BU3HAuEHHSI THITY SI3UKOBOI BY3/I€YKH JOLLIBHO BU-
KOPHCTOBYBATH NPUIHATI Y cBiTi Kiacudikarii Kotlow L. A.
ta Coryllos E.. [HCTpyMeHT OLIHKM (yHKIIiT By3[€UKH sI3UKa
3a Hazelbaker — Ha#0i1b111 BU3HAHA CHCTEMA, SIKA TO3BOJISE
OLIIHUTH aHAaTOMI4HI Ta (QyHKIIOHAIbHI 0COOIMBOCTI By3-
nedku sizuka. OJiHaK, cyyacHi kiaacugikarii ta iHCTpyMEHTH
OL[IHIOBaHHSI By3/I€UOK SI3MKa HE JI03BOJISIOThH Mepe0aduTH

NMiTepatypa:

IHIMBITyaJIbHI IPOOIEMH TPYIIHOTO BUTOOBYBAHHS Ta IOB-
TOCTPOKOBI MO (po3J1a iyt MOBJICHHS).

Uepes MOXKIIMBI 0COOIMBOCTI 3aXBaTy COCKa y Marepi
JTUTHHOIO 3 aHKUIOTIIOCI€10, €()EKTHBHICTH Ta IUCKOMQPOPT
TIPY TPYJHOMY BHTOJIOBYBaHHI CJIi/l OIiIHIOBATH cTiennQid-
numu iHcTpymentamu (LATCH, IBFAT, NOMAS).

CydacHi ysIBJI€HHS [II0J10 aHATOMIi JIIHTBaIbHUX BYy3/1e-
YOK CIIOHYKAIOTh JI0 BPIBHOBa)KEHOTO MiAXOLY 10 (hpeHo-
TOMIi, SIKY CJTiJl BAKOHYBATH JIMIIE MTiCJISt MyJIBTHIUCIUILTI-
HapHOI OIIHKH, BUKJIIOYCHHS 1HIINX MPUYHUH TPYIHOIIIB
3 TPYIHUM BUTOJIOBYBaHHSM, T2 BUMararoTh 3aJIy4eHHS
kBaJti(hikoBaHOTO (axiBus BiAmosigHOTo Mpodimo. [do-
Ka30BHX JJAHWX I10/I0 IOBIOCTPOKOBOTO YCHIXY TPyAHOTO
BHTOJIOBYBaHHS MICIIs ()PEHOTOMIi Ta MOJICTIIIEHHS MaTe-
PHHCBKOTO 00JTI0 HEMaE.

Ha croroaHi BificyTHI YiTKi ITOKa3aHHs 0 iHBa3UBHUX
BTpY4YaHb, & TAKOXX HE YHI(iKOBaHUI MiAXid 10 METOIy
(peHoTOMil 1 3HEOONEHHS 1Ti€l poueypr. ONTUMATIBHUHI
BIK JUIsl BAKOHAHHS (PPEHOTOMIi y HEMOBJISIT TAKOX 3aJIH-
[I1aeThesl HeBU3HaUeHUM. Cepesl BITYM3HSIHUX ITPOTOKOJIIB
Ta CTaHAapTiB HaJaHHS MEIWYHOI JOITOMOTH BiJCyTHI
YiTKi peKOMEeH/aIil CTOCOBHO BHPIIIEHHS 1i€l mpodiemu,
B O1IBIIIH Mipi BOHM CIIOHYKAIOTh /IO BUYiKYBaJIbHOT TaK-
TuKU. HemoBATa 3 6€3cHMITOMHOIO aHKIIOTIIOCIEIO Ta
HOPMaJIBHUMH PEXHMaMH TOIyBaHHS HE NMOTPeOyIOTh
BTPyYaHHSI.

ABTOpPU 3aABNSAIOTbL NPO BiACYTHICTb KOH(NIKTY
iHTepeciB.

1. Bruney TL, Scime NV, Madubueze A, Chaput KH. Systematic review of the evidence for resolution of common breastfeeding
problems — Ankyloglossia (Tongue Tie). Acta Paediatr. 2022;111(5):940-7. DOI: https://doi.org/10.1111/apa.16289. PMID: 35150472.
2. Cordray H, Mahendran GN, Tey CS, Nemeth J, Sutcliffe A, Ingram J, et al. Severity and prevalence of ankyloglossia-associated
breastfeeding symptoms: A systematic review and meta-analysis. Acta paediatrica.2023;112(3):347-57. DOI: https://doi.org/10.1111/

apa.16609. PMID: 36437565.

3. Thomas J, Bunik M, Holmes A, Keels MA, Poindexter B, Meyer A, et al. Identification and Management of Ankyloglossia and
Its Effect on Breastfeeding in Infants: Clinical Report. Pediatrics.2024;154(2): €2024067605. DOI: https://doi.org/10.1542/peds.2024-

067605. PMID: 39069819.

4. Kotarska M, Wadolowska A, Sarul M, Kawala B, Lis J. Does Ankyloglossia Surgery Promote Normal Facial Development?
A Systematic Review. J Clin Med. 2024;14(1):81. https://doi.org/10.3390/jcm14010081. PMID: 39797164; PMCID: PMC11722303.

5. Colombari GC, Mariusso MR, Ercolin LT, Mazzoleni S, Stellini E, Ludovichetti FS. Relationship between Breastfeeding
Difficulties, Ankyloglossia, and Frenotomy: A Literature Review. J Contemp Dent Pract. 2021;22(4):452-61. PMID: 34267016.

6. Evans L, Lawson H, Oakeshott P, Knights F, Chadha K. Tongue-tie and breastfeeding problems. Br J Gen Pract. 2023;73(732):297-8.
DOI: https://doi.org/10.3399/bjgp23X733221. PMID: 37385756; PMCID: PMC10325602.

7. Power RF, Murphy JF. Tongue-tie and frenotomy in infants with breastfeeding difficulties: achieving a balance. Arch Dis Child.
2015;100(5):489-94. DOL: https://doi.org/10.1136/archdischild-2014-306211. PMID: 25381293.

8. Haham A, Marom R, Mangel L, Botzer E, Dollberg S. Prevalence of breastfeeding difficulties in newborns with a lingual frenulum:
a prospective cohort series. Breastfeed Med.2014; 9(9):438-41. DOI: https://doi.org/10.1089/bfm.2014.0040. PMID: 25238577.

9. Berens P, Eglash A, Malloy M, Steube AM. ABM Clinical Protocol #26: Persistent Pain with Breastfeeding. Breastfeeding
medicine. 2016;11(2):46-53. DOLI: https://doi.org/10.1089/bfm.2016. 29002.pjb. PMID: 26881962.

10. Feldens C, Folayan M, de Amorim L, De Barros Coelho E, Santos G, et al. Ankyloglossia and breastfeeding self-efficacy in
newborns: a birth cohort study. BMC oral health. 2025;25(1):64. DOI: https://doi.org/10.1186/s12903-025-05444-1. PMID: 26881962.

11. Jadcherla SR, Hasenstab KA, Osborn EK, Levy DS, Ipek H, Helmick R, et al. Mechanisms and management considerations of
parent-chosen feeding approaches to infants with swallowing difficulties: an observational study. Scientific reports. 2021;11(1):19934.
DOI: https://doi.org/10.1038/ s41598-021-99070-w. PMID: 34620898; PMCID: PMC8497609.

12. Todd DA, Hogan MJ Tongue-tie in the newborn: early diagnosis and division prevents poor breastfeeding outcomes. Breastfeed

Rev. 2015;23(1):11-6. PMID: 25906492.

13. Pompeia LE, Ilinsky RS, Ortolani CLF, Faltin KJ. Ankyloglossia and its influence on growth and development of the
stomatognathic system. Rev Paul Pediatr. 2017;35(2):216-21. DOI: https://doi.org/10.1590/1984-462/;2017;35;2;00016. PMID:

28977337; PMCID: PMC5496731.

185



HEOHATONOTIA, XIPYPIISl TA NEPUHATAJNIbHA MEAULUUHA T. XV, Ne4(58), 2025

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VvoL. XV, Ne4(58), 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)

14. Yoon AJ, Zaghi S, Ha S, Law CS, Guilleminault C, Liu SY. Ankyloglossia as a risk factor for maxillary hypoplasia and soft
palate elongation: A functional — morphological study. Orthod Craniofac Res. 2017;20(4):237-44. DOLI: https://doi.org/10.1111/0cr.12206.
PMID: 28994495

15. Santa Maria C, Aby J, Truong MT, Thakur Y, Rea S, Messner A. The Superior Labial Frenulum in Newborns: What Is Normal?
Global pediatric health[Internet]. 2017[cited 2025 Jul 9];4:2333794X17718896. Available from: https://journals.sagepub.com/doi/1
0.1177/2333794X17718896?url_ver=239.88-2003&rfr_id=ori: rid: crossref.org&rfr_dat=cr_pub%?20%200pubmed DOI: https://doi.
org/10.1177/2333794X17718896. PMID: 28812052; PMCID: PMC5528911.

16. So RJ, Jenks C, Ryan MA, Tunkel DE, McKenna Benoit MK, et al. Upper lip tie: A novel classification scale with improved
inter-rater reliability. Laryngoscope investigative otolaryngology. 2022;7(5):1611-7. DOI: https://doi.org/10.1002/1i02.889. PMID:
36258882; PMCID: PMC9575066.

17. Gonzalez Garrido MDP, Garcia-Munoz C, Rodriguez-Huguet M, Martin-Vega FJ, Gonzalez-Medina G, Vinolo-Gil MJ.
Effectiveness of Myofunctional Therapy in Ankyloglossia: A Systematic Review. Int J Environ Res Public Health. 2022;19(19):12347.
DOI: https://doi.org/10.3390/ijerph191912347. PMID: 36231647; PMCID: PMC9566693.

18. Kumar RK, Nayana Prabha PC, Kumar P, Patterson R, Nagar N. Ankyloglossia in Infancy: An Indian Experience. Indian
Pediatr.2017;54:125-7. doi:10.1007/s13312-017-1014-5. PMID: 28285282.

19. Rowan-Legg A. Ankyloglossia and breastfeeding. J Paediatr Child Health. 2015;20(4):209-18. DOI: https://doi.org/10.1093/
pch/20.4.209. PMID: 34813240.

20. Bacon BR, Carr MM. Maxillary Frenulum and «Lip Tie»: What Parents Understand. OTO open. 2023;7(3): €71. DOI: https://
doi.org/10.1002/0t02.71. PMID: 37674624; PMCID: PMC10478164.

21. Genna WC. Supporting sucking skills in breastfeeding infants. 4th eds. Jones and Bartlett Publishers, Inc; 2022. 400p.

22. Canadian Agency for Drugs and Technologies in Health. Frenectomy for the correction of ankyloglossia: a review of clinical
effectiveness and guidelines [Internet]. 2016[cited 2025 Jul 4]. Available from: https://www.cadth.ca/sites/default/files/pdf/htis/june-2016/
RC0785%20Frenectomy%20Final.pdf. PMID: 27403491. Bookshelf ID: NBK373454.

23. O’Shea JE, Foster JP, O’Donnell CP, Breathnach D, Jacobs SE, Todd DA, et al. Frenotomy for tongue-tie in newborn infants.
Cochrane Database Syst Rev. 2017;3(3): CD011065. DOI: https://doi.org/10.1002/14651858.CD011065.pub2. PMID: 28284020;
PMCID: PMC6464654.

24. Mills N, Keough N, Geddes DT, Pransky SM, Mirjalili, SA. Defining the anatomy of the neonatal lingual frenulum. Clin Anat.
2019;32(6):824-35. DOI: https://doi.org/10.1002/ca.23410. PMID: 31116462.

25. Van Biervliet S, Van Winckel M, Vande Velde S, De Bruyne R, D’Hondt M. Primum non nocere: lingual frenotomy for
breastfeeding problems, not as innocent as generally accepted. Eur. J. Pediatr. 2020;179(8):1191-95. DOI: https://doi.org/10.1007/
s00431-020-03705-5. PMID: 32506218.

26. Hatami A, Dreyer C, Meade M, Kaur S. Effectiveness of tongue-tie assessment tools in diagnosing and fulfilling lingual
frenectomy criteria: a systematic review. Aust Dent J. 2022;67(3):212-9. DOI: https://doi.org/10.1111/adj.12921. PMID: 35689515;
PMCID: PMC9796854.

27. Kotlow LA. Ankyloglossia (tongue-tie): A diagnostic and treatment quandary. Quintessence Int.1999;30:259-62. PMID:
10635253.

28. Coryllos EW, Genna CW, Salloum AC. Congenital tongue-tie and its impact on breastfeeding. Section on breastfeeding.
Breastfeeding: Best for Mother and Baby newsletter[Internet]. AAP. 2004[cited 2025 May 3];1:1. Available from: https://
breastfeedingmadesimple.com/wp-content/uploads/2016/02/tonguetie.pdg_.pdf

29. Hazelbaker A. Assessment Tool for Lingual Frenulum Function (ATLFF). Clinical Lactation. 2017;8(3):132-3. DOI: https://
doi.org/10.1891/2158-0782.8.3.132

30. Martinelli RL, Marchesan IQ, Berretin-Felix G. Lingual frenulum protocol with scores for infants. The International journal of
orofacial myology (IJOM). 2012;38:104-12. PMID: 23362754.

31. Martinelli RLdC, Marchesan IQ, Lauris JR, Honorio HM, Gusmao RJ, Berretin-Felix G. Validation of the Lingual Frenulum
Protocol for Infants. Int J Orofac Myol Myofunct Ther. 2016; 42(1):6-14. DOI: https://doi.org/10.52010/ijom.2016.42.1.1

32. Araujo MCM, Freitas RL, de Souza Lima MG, Kozmhinsky VMR, Guerra CA, Lima GMS, et al. Evaluation of the lingual
frenulum in newborns using two protocols and its association with breastfeeding. J Pediatr. 2020;96(3):379-85. DOLI: https://doi.
org/10.1016/j.jped.2018.12.013. PMID: 31029684; PMCID: PM(C9432008.

33. Kenny-Scherber AC, Newman J. Office-based frenotomy for ankyloglossia and problematic breastfeeding. Can Fam Physician.
2016;62(7):570-1. PMID: 27412212; PMCID: PMC4955087.

34. LeFort Y, Evans A, Livingstone V, Douglas P, Dahlquist N, Donnelly B, et al. Academy of Breastfeeding Medicine Position
Statement on Ankyloglossia in Breastfeeding Dyads. Breastfeed Med. 2021;16(4):278-81. DOI: https://doi.org/10.1089/bfm.2021.29179.
ylf. PMID: 33852342.

35. Knight M, Ramakrishnan R, Ratushnyak S, Rivero-Arias O, Bell J, Bowler U, et al. Frenotomy with breastfeeding support
versus breastfeeding support alone for infants with tongue-tie and breastfeeding difficulties: the FROSTTIE RCT. Health Technol Assess.
2023;27(11):1-73. DOI: https://doi.org/10.3310/WBBW2302. PMID: 37839892; PMCID: PMC10591207.

36. Francis DO, Krishnaswami S, McPheeters M. Treatment of Ankyloglossia and Breastfeeding Outcomes: A Systematic Review.
Pediatrics. 2015;135(6): €1458-66. DOI: https://doi.org/10.1542/peds.2015-0658. PMID: 25941303; PMCID: PM(C9923619.

37. Solis-Pazmino P, Kim GS, Lincango-Naranjo E, Prokop L, Ponce OJ, Truong MT. Major complications after tongue-tie release:
A case report and systematic review. Int J Pediatr Otorhinolaryngol. 2020;138:110356. DOI: https://doi.org/10.1016/j.ijporl.2020.110356.
PMID: 32927351.

38. Jones H, Hintze J, Walsh M, O’Leary M, Heffernan C. Lingual frenotomy for ankyloglossia in infants with breastfeeding
difficulties: a longitudinal observational study. Eur J Pediatr. 2024;183(12):5245-54. DOI: https://doi.org/10.1007/s00431-024-05799-
7. PMID: 39375199.

186



AHANITUYHI OrnaAgu

39. Mazzoni A, Navarro RS, Fernandes KPS, Mesquita-Ferrari RA, Horliana ACR, Silva T, et al. Comparison of the Effects of
High-Power Diode Laser and Electrocautery for Lingual Frenectomy in Infants: A Blinded Randomized Controlled Clinical Trial. J
Clin Med. 2022;11(13):3783. DOLI: https://doi.org/10.3390/jcm11133783. PMID: 35807068; PMCID: PMC9267408.

40. Shah SS, Agarwal PV, Rathi N, Agarwal SR, Tasgaonkar A. Tongues Tied by Orofacial Myofunctional Therapy about Tongue
Tie: A Narrative Review. Int J Clin Pediatr Dent. 2024;17(1):109-13. DOI: https://doi.org/10.5005/jp-journals-10005-2736. PMID:
38559852; PMCID: PMC10978499.

41. Jones H, Walsh M, O’Leary M, Heffernan C. The development of a specialist tongue tie assessment clinic for neonates. Int J
Pediatr Otorhinolaryngol. 2023;176:111843. DOI: https://doi.org/10.1016/j.ijporl.2023.111843. PMID: 38157706.

42. Amir LH, Baeza C, Charlamb JR, Jones W. Identifying the cause of breast and nipple pain during lactation. BMJ. 2021;374:
n1628. DOL: https://doi.org/10.1136/bmj.n1628. PMID: 34257068.

43. Palmer MM, Crawley K, Blanco IA. Neonatal Oral-Motor Assessment scale: a reliability study. J Perinatol.1993;13(1):28-35.
PMID: 8445444.

44. Matthews MK. Developing an instrument to assess infant breastfeeding behavior in the early neonatal period. Midwifery.
1988;4(4):154-65. DOI: https://doi.org/10.1016/s0266-6138(88)80071-8. PMID: 3210979.

45. Walker RD, Messing S, Rosen-Carole C, McKenna Benoit M. Defining Tip-Frenulum Length for Ankyloglossia and Its Impact
on Breastfeeding: A Prospective Cohort Study. Breastfeed Med. 2018;13(3):204-10. DOI: https://doi.org/10.1089/bfm.2017.0116. PMID:
29620937.

46. Shah MH, Roshan R, Parikh T, Sathe S, Vaidya U, Pandit A. LATCH Score at Discharge: A Predictor of Weight Gain and
Exclusive Breastfeeding at 6 Weeks in Term Healthy Babies. J Pediatr Gastroenterol Nutr. 2021;72(2): e48-e52. DOI: https://doi.
org/10.1097/MPG.0000000000002927. PMID: 32868667.

47. Altuntas N, Turkyilmaz C, Yildiz H, Kulali F, Hirfanoglu I, Onal E, et al. Validity and reliability of the infant breastfeeding
assessment tool, the mother baby assessment tool, and the LATCH scoring system. Breastfeed Med. 2014;9(4):191-5. DOI: https://doi.
org/ 10.1089/bfm.2014.0018. PMID: 24650352.

ANKYLOGLOSIA: MODERN APPROACHES TO DIAGNOSTICS AND TACTICS OF MANAGEMENT
IN THE NEWBORN

T. Kurilina', A. Pysarev’, R. Palyvoda®

Shupyk National University of Health Care, Ministry of Health of Ukraine',
Bogomolets National Medical University, Ministry of Health of Ukraine’
(Kyiv, Ukraine)

Summary.

Ankyloglossia, commonly referred to as tongue tie, is an extremely rare congenital condition characterised by an abnormally short,
thick, or tight lingual frenulum, resulting in restricted tongue mobility and impaired functional capacity. A broad spectrum of conditions
affecting infant feeding ability — including the emergence of distinct «oral feeding phenotypes» in the newborn — is considered in this
context.

The aim of this review is to provide a critical analysis of current classification systems for the lingual frenulum, diagnostic
methodologies, and contemporary approaches to the management of ankyloglossia in infants.

To obtain information on the topic, a systematic review of the literature was conducted using available scientometric databases.

Recent anatomical studies of the lingual frenulum are presented, demonstrating that it constitutes a dynamic structure composed of
a median fascial fold, forming a diaphragm-like layer that spans the floor of the mouth. The authors provide a comprehensive review of
classification systems, supported by illustrative material. Specifically, the Stanford classification of the labial frenulum is noted, while
the Coryllos, Kotlow, and Hazelbaker classification systems for the lingual frenulum are described in detail. These systems facilitate
identification of infants with ankyloglossia, differentiation of symptomatic cases, and selection of candidates most likely to benefit from
lingual frenotomy.

In cases of difficulty with latch or breastfeeding, the Lingual Frenulum Evaluation Protocol for Infants is highlighted as
a dedicated clinical tool for assessing both the anatomical morphology and functional capacity of the lingual frenulum. The authors
emphasise that current classification systems and assessment scales cannot reliably predict individual breastfeeding difficulties
or unequivocally determine the indication for frenotomy; clinical decision-making must therefore incorporate objective criteria
of breastfeeding efficacy.

Potential complications following frenotomy are separately addressed, underscoring the necessity of a multidisciplinary evaluation of
feeding difficulties and the exclusion or correction of alternative aetiological factors prior to intervention. Several objective assessment
tools for infant feeding function are presented: the Neonatal Oral-Motor Assessment Scale (NOMAS), the Infant Breastfeeding Assessment
Tool (IBFAT), the Supports for Attachment and Infant Breastfeeding Scale (SAIB), and the Preterm Infant Breastfeeding Behavior Scale
(PIBBS). Among these, the LATCH scale is discussed as one of the most clinically practical instruments.

Based on the analysis of contemporary approaches to ankyloglossia in infants, the authors conclude that clear, universally accepted
indications for frenotomy remain lacking; consensus is absent regarding procedural technique, anaesthetic modality, and optimal timing
of intervention. Current national clinical protocols and standards for medical care in Ukraine provide no definitive guidance for managing
this condition. In clinical practice, the implementation of targeted lactation support measures and individualised feeding strategies may
enhance breastfeeding efficacy and reduce the need for invasive procedures associated with ankyloglossia.

Keywords: Newborn; Tongue Tie; Ankyloglossia; Classification; Breast Feeding; Complications; Frenotomy; Breastfeeding
Assessment.
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HEKPOTU3YIOUN EHTEPOKOJIIT:
OBI'OBOPEHHA I'OCTPUX ITUTAHb
(JUTEPATYPHUM OI'JISJT, YACTHHA 1)
T. K. 3namencoka, O. B. Bopooéiiosa

JY «BceykpaiHCbKuil IEeHTp MaTepUHCTBA Ta AUTUHCTBA
HAMH VYkpainu»
(M. KuiB, Ykpaina)

Pezrome.

Hexpomusyiouuii enmepoxonim (HEK) 3aruwacmocs 3Hauyuoio namonozicio HeoHamanbHo2o nepiooy 3 6UCOKUM pieHeM
3axX60pHOGAHOCII MA NeMAalbHOCMI, 0COONUB0 6 NONYIAYIT HedoHOweHUX Hemosasam. [lamogizionoeiuni mexanizsmu HEK we
He NOBHICMIO 3 ’CO8AHI, NPpome NOMOYHA napaouema nepeddbavac, uwjo x6opoda UHUKAE K GI0N0GI0b HA BNIUG XAPUOBUX MA
baxmepianbHux mpueepie 8 YMo8ax IMyHONOIUHOI ma cmpyKmypHoi He3pinocmi opearizmy oumunu. 1Ipozpecysants 3aX60pro6aHHs.
MOdHCe nPU3B00UmU 00 nephopayii KUMEUHUKA, MANCKOT IH(eKyil ma po3eumKy HeOe3neuHo20 sl HCUMMs CENCUC).

Y yvomy o02na0i npedcmasneno cmucauti 6UKIA0 AKMYAIbHUX eNni0eMiONO0IYHUX OAHUX, YUHHUKIB PUSUKY, 4 MAKOX#C Ni0X00i8
00 Kniniunol diaenocmuku ma npossie HEK. [Iposedeno cucmemamu3ayiio Cyuachux npo@iiakmuyHux Cmpamezii 3a1eniCHO
8i0 emionamozeHeMu4HUX aKxmopis, po3enaHymo HOSIMHI Memoou mepanii Ha OCHOBI KITHIUHUX Ma IHCMPYMEHMATbHUX OQHUX.

Ocobnusa ysaza npudinaemvcs 3anobicanuio ma aikysannio HEK na nouamxogux cmadisx, exuouarouu ioenmudixayiio
Hosux biomapkepie ma po3pobKy npenapamis Oiisl CMPUMYSAHHA npozpecii xeopobu. Y cmammi makodic 062080pI0I0MbCs
NepcnekmusU KiiHiuH020 6NPOBAOICEHHS YUX NIOX00i6 Ma ICHYI0UI OOMENCEHHS.

Knwuosi cnoea: nexpomusyouuii enmepoxonim, nepeduacho Hapoodiceni, HoOBOHapoOiCeri; haxmopu pusuxy;, npogi-

JAaKkmuka, /liKySCZHHﬂ.

Hexpotusytounii earepokonit (HEK) € cepitoznum 3a-
XBOPIOBAHHSIM, 1110 CITPUYMHSE BiAMUPAHHS TKaHUH HE3Pi-
JIOTO KMIIEYHUKA Y HOBOHApO/pKeHUX. Lle 3aXxBoproBaHH:
HalJacrTimie 3ycTpidaeThCs y HEJOHOMEHNX MiTeil: foro
4acToTa CTaHOBUTH IpuOIu3HO 1 Bunanok Ha 1000 Hapo-
JoKeHb [ 1], ane pizko 3pocTae U HEMOBIIST, HAPOJDKEHUX
13 Baroto meHmie 1500 r (o 11%) [2] Ta ocoGnuBO MeHIIIe
1000 r (mo 22%) [3].

Leit cTan XapakTepU3y€eTHCS IMIEMiTHUM HEKPO30M
TOHKOT Ta TOBCTOI KHIIKH, IO CIIPHYHMHSE TPAHCIIOKAIII0
KHIITKOBUX MIKPOOPTaHi3MiB Y KPOBOOOIT, IO YacTo MpH-
3BOJIUTH JI0 PO3BHUTKY cercucy ta cMepti qutuan. HEK
3aJIMIIAETHCSI OCHOBHOIO MPUYMHOIO 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI, 0COONMBO y HEJJOHOILIIEHUX HEMOBIIAT 3 MAJIO0
Macolo IIpU HApPOJDKEHHI Ta HOBOHAPOIKEHHX, SIKI OTpHU-
MYIOTh CHTEpalIbHE XapdayBaHH:, SKi MalOTh HAHBUIINI
pusuk. OcTaHHI TOCIIIKEHHS MIATBEPKYIOTh BUCOKHUI
pusuk cmepti Bix HEK. 3aranom nomupae maiixe 4BepTh
(23,5%) miarHocTOoBaHMX HEMOBIIAT. Lleit moka3zHuK 3poc-
tae Oinbln HiX ynuBivi (10 50,9%), Ko HalMeHIIi AiTH
(EHMT) notpeOytoTs omeparuBHOTO BTpydaHHs [4]. Ti,
XTO BUJKUBAE, YACTO CTUKAIOTHCS 3 IOBIOCTPOKOBHUMH IIPO-
61emamu 31 310poB’siM. Maitke uBepTs (24,8%) ycix mi-
teit 3 HEK maroTs mopyIiieHHs HeHpopO3BUTKY, a OJIH3BKO
15% cTpaxxgaroTh Bi KUIIKOBOI HemocTaTHOCTI. TTicis
XipypriyHoTO BTPYYaHHS PU3UKHU 3HAYHO BHUIII: OPY-
LIEHHS! HEHPOPO3BUTKY CIIOCTEPIratoThes y Maibke 60%
TIAITIEHTIB, a KUIITKOBA HEOCTATHICTh — Y OUTBII HiXK Tpe-
tunu (35,3%) [4].

Eriomoris HEK 6ararodakropHa i He MMOBHICTIO BU-
BueHa. Jlorenep Touni npuurnay BunukHeHHs HEK 3amm-
IIAI0ThCS HEBIJTOMUMH, aJI€ KIIIOYOBUM (DAaKTOPOM PH3HKY
€ HapOIDKCHHS AUTHUHU paHime (i3ioJoTiYHOTO TEPMiHY
recranii [5]. HenoHomeHi iTH MaloTh HE3pisly TpaBHY
CHCTEMY: iXHIll KHIIIEYHUK IOTAHO PyXAETHCS (TIEpHCTaTb-
THKA), 3aHA/ITO IPOHUKHUH, a BUPOOJIEHHS 3aXHUCHO] IILTyH-
KOBOi KHCIIOTH Ta (epMeHTiB € HegocTaTHIM. Uepes 1e
JKUTTE3MATHICTh KUIIKOBUX TKAaHUH 3HIKEHA [6]. Y Takii

BPAa3MBIl KU JIETKO BUHUKAE 3aMaJICHHS, SIKE [IBUAKO
HOMIKOXKYE CITU30BY OOOJIOHKY, 1110 MOXE ITPU3BECTH JI0
TTOBHOTO BiIMHPAHHS TUISTHKH KUIIEYHHUKA (HEKPO3y) Ta
Hioro po3puBy (nepdopariii) [7]. Lle Bukinkae cucreMHy
3anajbHy PEakKlilo B yCbOMY OpTaHi3Mi, 10 CHPUYHHSIE
Cepio3HI BTOPUHHI YCKIIAIHEHHS, 30KpeMa IpodieMu i3
PO3BHUTKOM HEPBOBOI CHCTEMH Ta YPa)KeHHs JieTeHb. [Hii
BaXXJIMBI YMHHUKH, 110 CTIPHSIOTH po3BuTKy HEK, BKITIO-
YaloTh NOPYUIEHHS KPOBOOOIry (ilIeMist Ta TilnoKcist) B KH-
[IEYHHUKY; ANCOANTaHC KUIIKOBOI MiKpOo(IOpH; BUTOJOBY-
BaHHs mtydnumu cymimamu (HEK pinko tpamnserscs
y IITEH, IKi OTPUMYIOTH BUKITFOUHO TPYIHE MOJIOKO) [8].

CyuacHe MHCJICHHS BKa3ye Ha Te, mo naroreae3 HEK
BKJIIOYAE CKJIAJIHY B3a€MOJI0 MK ANCOIOTHIHUMHU KHIIIKO-
BHMH MiKpoOaMH, 110 BU3HAYAETHCS 3MEHIIIEHHAM Pi3HOMa-
HITHOCTI OaKTepil, MiBUIICHOK IMyHHOI PEaKTHBHICTIO
CJIN30B0Oi 00OJIOHKH KHIIIEYHHKA Ta TeHETHYHUMH (DaKTo-
pamu B neskux Bunaakax. HEK € mpuunHoro 3anmaipHUX
TIPOLIECIB TA NOATBIIOTO HEKPO3Yy TKAaHWH KHIIeUHHKa [9].

Hiarnoctuka HEK Ha chOrofHilIHI# AeHb 3aIuIa-
€THCS1 KOMILIEKCHOIO MPOIENYPOI0, OCKIIbKU BiJCYTHI
cnennivHi Ta BUCOKOUYTIHBI KIIIHIYHI MapKepH. 3a3BH-
yaif 1iarHo3 BCTAHOBIIIOETHCS HA IMiICTaBl CYKYIHOCTI Xa-
PaKTEepHUX KJIIHIYHIX CUMIITOMIB y HEIOHOLIEHHX JITEH:
TOCTPHH ITOYATOK HETIEPEHOCUMOCTI FOyBaHHS, 30yTTs
JKMBOTA, HAsIBHICTh BUMMOI KPOBI B KaJIi Ta MPOSIBH CHC-
TEMHO] 3amajabHOI BiAMOBiI (CEICucy), mo BKIOYAIOTh
3MiHM OCHOBHHX BiTajbHuX Noka3HukiB (HCC, U/, Tem-
reparypa, aprepianpHuii Tuck) [10, 11].

JonatkoBi 1ab0OpaTOpHi TOCITIIKCHHS BUKOPHCTORY-
FOTHCS JITSL MiATBEP/KEHHSI 1IarHO3y Ta OLIHKH CUCTEMHHX
3MiH. BpaxoByIoThCsl pe3ynbpTaTi BU3HAUECHHS KOHIICH-
tpauii C-peakruHoro 6iika (CRP) Ta npokaibluTOHIHY
(PCT) B kpoBi, mapaMeTpu KUCIOTHO-IIY’)KHOTO OaJaHcy
Ta KOaryJsiii, a Takoxk JaHl MiKpoOiOJIIOTIYHUX KYIBTYp
KpOBI, cedi, BUIOPO)KHEHb Ta JIIKBOpY [9].

Jnst kxnacudikarii TSHKKOCTI 3aXBOPIOBAHHS B KITiHIY-
Hill IpaKTHUI MHIPOKO 3aCTOCOBYEThCA mKana bemma [12].
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L5 cucrema iHTErpye KIiHIYHY KapTHHY Ta PEHTTEHOJIO-
riuni gani s noniny HEK wa tpu cranii (I, I a II1).
MogudikoBaHa Bepcis mkanu, npencrasineHa Kliegman
i Walsh y 1986 porii, € 3araJpHOBH3HaHUM IHCTPYMEHTOM
Ut cTpatrdikalii pu3uKy Ta IIaHyBaHHS TePACBTHYHIIX
3axomnis [13].

Crapis I (cTanis migo3pu) XapakTepu3y€eThbCs HasiB-
HICTIO MOMIPHHMX KHIIKOBHX CUMIITOMIB, 3arajIbHUX He-
crier(iYHIX O3HAK Ta MOYATKOBUX pagiorpadpiyHuX 3MiH.
Cragis 11 (migTBepmxernit HEK) Bim3HauaeTses morip-
LICHHSAM 3arajlbHOTO CTaHy HalliEHTa: CIIOCTEPIraeThes
3HAYHE 3YTTs KHUBOTA, HANIPY>KEHHS Ta HAOPSIK YepeBHOL
CTiHKH, TPOMOOIIMTOIICHIsI, MCTaOONIYHHH aIi/I03, & PCHT-
TEHOJIOT1YHO MiATBEP/KY€ETHCS XapaKTepHHUH THEBMATO3
(HasBHICTB Ta3y B CTiHII KUIIKH). JIiKyBapbHA TaKTHKA Ha
LBOMY eTari nepeadayae 3aCTOCYBaHHS KOHCEPBATUBHHUX
METO/IB: IEKOMITPECif0 IIIYHKY Yepe3 Ha30racTpaIbHUN
30H1, iH(]Y3iiHYy Tepamito Ta MpU3HAYCHHS aHTHOAKTEPi-
QIBHUX TpernapariB mupokoro crekrpa aii. Crazii [ Ta 11
3a mKanoro bema gacto 06’ eHYIOTH i/l 3arajibHUM Tep-
MiHOM «MeaukamenTo3auii HEK», ocKinbKy BOHHM ITi s -
Tal0Th KOHCEPBATHBHOMY JTIKyBaHHIO.

Cranis I1I (mporpecyroua ctazisi) € KpUTHIHOIO (ha3oio,
110 CYMPOBOMXKYETHCS] PO3BUTKOM IEPUTOHITY Ta T1IIOTEH-
311 Ha TJIi MOJANTEIIOTO TOTiPIICHHS CUMITTOMATHKH CTaIi1
I1. Xoua He y Bcix HemoBisiT 3 HEK po3BuBaethes cerncuc,
y JiTeH 13 BAKKUMH 3aXBOPIOBaHHIMH 1€ BiIOyBa€THCS OAI-
HaKoBO. 30KpeMa, HOBOHAPO/KEHI 3 MPOrpecyroyoro abo
XIpyprigyHOIO CTaIi€r0 MArOTh BIBiYi OiNIbIIIe MAHCIB MaTh
GakTepieMilo, MiATBEPPKEHY KyJIbTYPOIO, HIXK Ti, y KOTO
€ migo3pa abo menquuna HEK. Oxnak o3Haku cerncucy
B IIEpeIYaCHOMY Iepiozii 4acTo € HE3HAYHUMHU Ta HecIle-
nuQiYHAMH, 110 POOUTH KITIHIYHUIA TiarHO3 HaA3BHYAHHO
CKJIQJTHUM.

3a3Buuail, y BKpail TKKUX BUNAJKaX BUHUKAIOTh Me-
Ta0OMYHUHA ann03 Ta MIOK; Bizyasi3amiiiHi MeToau mia-
TBEP/KYIOTH ITHEBMOIIEPUTOHEYM, IO CBIAYHTH IIPO TIep-
(opalifo KuIIeuHrKa. Y pasi HOIIKOIKEHHS CJIM30BO1 000-
JIOHKH KHIIICYHHUKA 3a3BUYall BifOyBaeThcs OakTepianbHa
TpaHcIoKailist B KpoB, 1o 3anyckae HEK-acorifioanuii
CEIICHC, IKUH, SIK HEIIIOAABHO MOBIAOMIISIIOCS, IIOB’ I3aHUI
i3 OIIBIIOO 3aMaJIFHOIO0 PEAKLi€I0 Ta TeMOJUHAMIYHOIO
MITPUMKOIO Y HEZIOHOIICHUX JIiTeH MTOPIBHSHO 3 JIOHOLIIe-
HUMH HeMOBJIATaMH. L5 cTazis Takox XapaKTepu3yeThCs
po3BHUTKOM mojiopranHoi HepoctaTHocTi [7]. Crazis 111
HEK Bumarae HeraitHoro xipypriusoro iikyBaHHs [14]. 3a
ominkamu, Biz 20% 10 50% marieHTiB 13 €0 CTaIi€ro Mo-
TpeOyroTh onepauii [ 15, 16]. Xipypriuxne BTpydaHHs 9acTo
niepetoavae BUAAJICHHS 3HAYHOT YaCTHHH KHMIIEYHHKA, 110
€ OCHOBHUM (DAaKTOPOM PU3UKY JUIsi PO3BUTKY CHHIPOMY
xopotkoi kumku (CKK). [Tanientn 3 CKK 3mytieni tpu-
Banuii yac nepeOyBaTH Ha MapeHTEPAIHLHOMY Xap4yBaHHI
(ITX) [14]. Le, cBo€t0 9eproro, acoitOETHCS 3 MiIBHUIIE-
HOIO HMOBIPHICTIO PI3HOMAHITHHX YCKJIaTHEHb: TOPYILICHb
HEHPOPO3BUTKY, KUIIKOBOI HEIOCTATHOCTI, aHOMAJTIH
PO3BUTKY KHIIKOBUX CTPYKTYD, JETC€HEBUX HACIIIKIB Ta
XOJIECTATHYHHUX 3aXBOPIOBaHb NEUYiHKH, 110 BUHUKAIOTh
BHACIIIOK CUCTEMHOT 3amairbpHoi Biamonimi [1, 17-20].
BaxuBo 3a3HaunTH, 10 caMe MPOBEAEHHS XipypriuHoi
MIPOLEAYPH 3HAYHO 301IBIIYy€ 3aralbHUN PIBEHD JIETaIb-
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Hocri Bix HEK — nokasunk cmeptHocTi 3poctae 3 3% no
30% [21].

Kopotko npo narodiziosorito pozsurky HEK. Ile-
pexin BiJ BHYTPIIIHBOYTPOOHOTO 10 MaTepPHHCHKOTO Ta
MTOCTHATAJIEHOTO CEPEJOBHUINA SIBIISIE COOOI0 KOMIUIEKCHY
B3a€MOJIII0 MK HOBOHAPO/DKEHHUM Ta KOJIOHI3YIOUMMH Mi-
KpoOaMHu, sIKi MPOTATOM MEPIINX KiJTbKOX THIKHIB XKUTTS
MOXKYTh BUCTYIIATH MOTSHIIHHUMH mmaToreHamu [22]. Lei
nepexig € 0COOMMBO CKJIaJHUM Ui TIepeadacHo Hapo-
JOKEHUX JIITEH Ta HEMOBJIAT i3 Ay’Ke HU3BKOIO MacoIo Tijla
IPY HAPOJUKEHHI, OCKUJIbKM BOHH MAIOTh HE3PLTy Ta HEO-
CTaTHBO PO3BHHEHY IMyHHY cucTeMy. OnrcaHo yHiKaIbHI
XapaKTepHUCTHKHN HEOHATaJIbHOI IMyHHOI CHCTEMH, SIKi
BKJIIOYAIOTh 3MIHU B CHTHAJIbHHX IIJISIXaX [UTOKIHIB, (ak-
TOPIiB POCTY Ta TOPMOHIB, HYTPUTUBHI €(PEKTH MPOOIOTH-
KiB 1 TPYJJHOTO MOJIOKa, @ TAKOX BIJIMIHHOCTI B MiKpOOHI#
KOJIOHI3aIlll KAIIEYHHWKA Ta IHIIMX CIM30BHUX 000JIOHOK,
o € crenu(ivHIMH I HEOHATAIBHOTO Tepioay [23].

i TpaH3UTOPHI MPOILIECU MAIOTh JOBIOCTPOKOBHI
BIUIHB Ha IMyHHY CHCTEMY, (POPMYIOUYH IMyHHY aKTHBALIIO
abo TOJIEPaHTHICTD, 110, B CBOKO YEPry, BU3HAYAE PUBHK
po3sutky HEK [24]. He3Bakatoun Ha Te, o narodiziosno-
rist HEK 3anuiraeTbest He 10 KiHI BUBYEHORO, IIEPEBaXKHA
OLIBIIICTH JAHUX CBIAYUTH MIPO TE, IO CUTHAIBHA BiJIIO-
Bizb Ha Toll-moni6nmii penenrtop 4 (TLR4) Ha kumkoBoMy
enitenii, 10 BUHUKAE Y BiJIOBIAb HA AUCOIOTHYHUHN Mi-
KpoOioM y HEIOHOIIEHOMY KHIIEYHHKY, IPU3BOIUTH 10
MOPYIICHHS IMyHHOT (PYHKIIIT Ta 3aru0ei emiremiaabHuX
KITITHH [UISXOM aIlonTo3y, aBTodarii Ta HekponTosy [25].
KpiM Toro, mopymieHHs: pecTUTY L1 CIM30B01 000IOHKH KH-
HICYHHMKA Ta 3HWKEHHs Tpotideparii KITHH TPU3BOIATH
JI0 HE3BOPOTHOTO TTOIIKO/PKEHHS KHIIIKOBOTO Oap’epa, 1o
cnpuumHsie kiiHiuHi npossu HEK [26].

Sk amanTHBHUH, Tak i BpO[KEHI KOMIOHEHTH iMyH-
HOI CUCTEMH € HE3pUTUMHU y BCiX HOBOHAPOKEHHX, IIPH
IBOMY CTYIIHb HE3PUIOCTI € KPUTUIHUM Y HEJOHOIIICHUX
HeMoBIAT. Lleit ¢peHomen nosicHIOEThCS AedinuToM aH-
TUT€HHOTO BIUIMBY, HOCHJIEHUMH IMyHOCYNIPECUBHUMU
MeXaHi3MaM# CaMOPETyYILALii, 3HKEHHSIM e()eKTHBHOCTI
¢iznyHEX O6ap’epiB Ta NOPYIIECHHIM (QYHKI[IOHAIBHOCTI
OibIIOCTI KIIITHHHUX TUMIB [26]. HU3bKa KiINBKICTh KEJH-
XOMOAIOHUX KIIITHH 1 KiniTHH ITaHeTa, TOHIINKA CIHU30BUMA
nrap, 3MeHieHHs piBHiB IgG Ta ONCOHIYHOT aKTUBHOCTI,
a TaKO)XK HU3BKUH BMICT HEUTPO(]isiB i MOHOLIUTIB KOpe-
JIFOIOTH 13 MIIBUIIICHUM 1H(EKIIHHIM PU3UKOM Y 111l Bpa3-
TUBiH morymsmii [27].

Bke TouHO BiZlOMHUH BIUIMB CTaHy MiKpoOioTH y HO-
BOoHapomkeHol qutuHN Ha po3BuTok HEK. CykynHicTh
MIKpOOPTaHi3MiB, IO HACEISIOTh TOHKHH 1 TOBCTHH KH-
IIEYHHK Ta 1epeOyBaloTh y CHMOIOTHYHUX BIJIHOCHHAX i3
Xa3s1HOM, BU3HAYA€ThCA 1K MikpoOioM [28]. Tlicms Hapo-
JUKSHHS BiIOyBa€ThCS IIEPBUHHA KOJIOHI3allisl KUIIIEYHUKA
HOBOHApOKEHOTO aHaepoOHMME Buaamu (Bacteroides,
Bifidobacterium, Clostridium spp.). [Tonansie no3pi-
BaHHs MIKpOOiOTH XapakTepHu3y€eThcs 301MbIICHHIM 11
OararcTBa Ta pPi3HOMaHITHOCTI, OCATAIOYH JOPOCIOTO
npodinto (3 nominyBaHHsM Bacteroidetes Ta Firmicutes)
TIPHUOIHM3HO 110 BiKy 2-5 pokiB [28]. [Ipr mboMy 3MEHIIICHHS
nomyJsiii Bifidobacterium ta 3aranbpHe 3HIKEHHS Pi3HO-
MaHITHOCTI MiKpoOiOMy acoIlifioBaHi 3 IiABUICHIM pHU-
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3MKOM PO3BHUTKY TaKHMX 3axBopioBaHb, sik HEK Ta cemcuc
y HEMOBTIAT [28].

[TeBHA KINBKICTh HAYKOBHUX MOCIIIKEHB IIPOIEMOH-
CTpyBaJla KpUTUYHY POJIb KUIIIKOBOT MIKpPOOiOTH y PO3BH-
TKy Ta (QYHKLIOHYBaHHI iMyHHOI cuctemu [29]. Bakrepi-
IBHNI KOMIIOHEHT MiKp0OioMa BUKOHY€E HU3KY KIFOUOBHX
¢byHKILIIH, 30kpeMa Oepe y4acTh y CHHTe31 TakuxX Mejia-
TOPIB, SIK MENTUIOTTIKAHA Ta KOPOTKOJIAHIIFOTOBI KHUPHI
kucnor (KJDKK). i criosnyku BigirpatoTh peryisTopHy
POIB Y MATPUMII MyKO3aJIFHOTO IMYHITETY Ta OCHIICHHI
3aXHCHUX MEXaHi3MiB rocrnojaaps npoTu iHQexkminHnx
areHriB [29].

Pesynpratn oO6cepBamiifHUX TOCIIIKEHb TAII€HTIB i3
HEK/cerncucom Bka3yloTh Ha NPSMUiA 3B’ 130K MIX CKJIa-
JIOM, PI3HOMaHITHICTIO MiKpOOIOTH Ta HECTIPUATIUBUMHU
KIIHIYHUME HACITIIKaMU, BKJIFOYAFOUH T IBUIICHY CTIPHIi-
HATJIMBICTB 710 iHQEKIi# Ta BUILY JeTanbHICTh [29]. 30-
Kpema, OyJI0 BUSIBJICHO, 110 y XBOPHX Ha CEIICUC CIIOCTe-
piraetbcs 3HauHe 3011HEHHs aHaepoOHUX (hepmeHTaropis
y KHIIEYHHKY, 10 KOPEJIIOE 31 3HIKCHHSAM KOHIIEHTpamii
¢exanpaux KIDKK. Kpim Toro, mpu aqucbioTHuHOMY CTaHi
MiKpo06ioMa y CEeNTHYHHX MAIli€HTIB CIOCTEPIranocs mnepe-
Ba)kKaHHS Npe/CTaBHUKIB QimyMy Proteobacteria, a Takox
ponis Enterococcus Ta Staphylococcus [29]. KumkoBi mi-
KPOOpraHi3MH 3/1aTHI B3a€EMOJIISITH 3 IMyHHUMH KIIITHHAMH,
PO3TaIIOBAHUMH 11032 MEKaMH KHIIEYHHUKA, BUKOPUCTO-
BYIOUYH Pi3HI MeXaHI3MHU KOMYHIKaIlii, 30KpeMa pO34nHHI
Me/iaTopy, MO3aKIITHHHI BE3UKYJIH, HEHPOTpaHCMiTepH
Ta TopMOHH [29].

Juc6io3 6akTepianbHOi (riopy MOXKe MTOPYIIyBaTH HOP-
MallbHy TOMEOCTaTHYHY CUTHAJII3aIlII0 MiXK TOCTIOIapeM Ta
MikpooprasizmMamu. Lle, cBo€lo 4eproro, Mpu3BOAUTH 10
HM3KY NaTOJIOTIYHHUX 3MiH: MOTIPIIEHHS HUTICHOCTI KHIIIKO-
BOTO EIiTei0, 0CIabIeHHS 3aXUCHOTO CIIM30BOT0 O6ap’epa
Ta aKTHBalii pe3uIeHTHUX iMyHHUX KiiTuH [30]. Oco-
OJMBO KPUTHYHHM € BIUIMB AUCOi03y HAa HEOHATATBHOMY
eTari: y HOBOHApO/DKEHHX BiH aCOIIHOBaHUH i3 PO3BUTKOM
3anajibHUX MPOLECIB Y IITyHKOBO-KUIIIKOBOMY TPaKTi, IO
Moxke moTeHMiiHo npu3Bogutu 1o HEK [30].

KniniyHi g0oCHiIKeHHS TEPEKOHINBO 1EMOHCTPYIOTH,
10 MiKpo0ioTa KUIIEYHHUKA y TIepeaIacHO HapOIKEHIX
(HeIOHOIIEHNX ) HEMOBIIAT € HE3PIJIOI0 Ta XapaKTepU3y-
€THCSI HIKYMM PIBHEM PI3HOMaHITHOCTI TIOPIBHSIHO 3 J0-
HOIIICHUMH JiThMH [22].

3okpema, Younge et al. moBitoMuIIH, 110 y JiTEH 3 eKc-
TpeMaJIbHO HI3HKOIO MACOI0 Tijla IPH HAPOIKEHHI, SIKi Je-
MOHCTPYIOTb 3aTPHUMKY POCTY, Ipodisib MikpoOioma Biamo-
BiJJa€ METabOJIIYHOMY CTaHy, aHAJIOT1YHOMY TOJI0LyBaHHIO,
HE3BaKaIOYW HA aJICKBaTHE CIIOKUBAHHS Kaiopii [31].

Kpim TOro, Mikpo0ioM KHUIIIEYHHKA HETOHOIICHUX [i-
teit i3 HEK cyTTeBo BimpizHsAeThCA Big MikpobioMa He-
MOBJIAT 0€3 IIbOTO 3aXBOPIOBaHHA. Hu3ka gociiaKeHs,
MIPUCBAYCHUX aHAI3Y (pexanpbHOI MiKpoOioTH, BUSBHIIA
TUIIOBY 3MiHY NpoQii0 MiKpoOiOTH mepes nmo4aTkom
HEK: cniocrepiranocs 301nbleHHs TPEJICTaBHUKIB (i-
nymy Proteobacteria Ta omHOYacHE 3MEHIICHHS Killb-
KOCTi OakTepiii, mo Hajnexath 10 pimymi Firmicutes Ta
Bacteroidetes [31].

Juc6io3 cepen mepeqyacHO HAPOIIKEHUX HEMOBIISAT
0OyMOBIICHHI HE JIUIIIE HE3PLTICTIO IMyHHOI CHCTEMH Ta

KHIIEYHNKA, ajJe 1 T0JaTKOBUMH (PaKTOpaMH PU3HKY PO3-
BUTKY CEIICUCY, TAKMMU SIK TPHBaJe BUKOPHCTAHHS LICH-
TPaJbHHUX KaTeTepiB, 3aTPUMKa IIOYATKy SHTEPaIbHOTO
Xap4yBaHHS Ta 301IblIeHa TPUBAIICTH HIATPUMKH arapa-
TOM IITYYHOI BEHTHIIALIT JIereHs [28].

[TokazaHo TakoX, 110 a0CpaHTHHI (AHOMAIBHUI) PO3-
BUTOK KHIITKOBOT'O MIKp0OioMa, SIKHH XapaKTepH3yEThCS
HU3BKOIO OaKTepiabHOI PI3HOMAHITHICTIO, i ABHIIICHOIO
yacTkolo Proteobacteria ta Firmicutes, a Takox 3aTpum-
KOIO KOJIOHi3aIii 00JiraTHUMA aHAepOOHUMH BUAAMH,
NOB’SI3aHUH 13 BUIIMM PU3UKOM BUHUKHEHHS CEIICUCY
[28, 29]. Heranpuime, Oyno ineHTH(}IKOBAaHO pi3HOMA-
HITHI rpaM-HeraTuBHi eHTepobakTepii (Klebsiella spp.,
Pseudomonas spp., Ta E. coli) Ta rpam-no3utuBHi 0akTepii
(Streptococcus spp., Enterococcus spp. Ta koarynasoHera-
THUBHI CTa()IJIOKOKH), SIK1 € €TIONOTiYHUMHU areHTaMH1 Cell-
cucy y HemoHomeHnux aiteit [32]. LlikaBum € HemonaBHE
crocrepexxeHHs: Stewart et al., Kl IpOJeMOHCTPYBaJIH,
o 6akTepis-30yAHHUK Cercucy Oysia YUCIEHHOI B KH-
LICYHHKY JTUTHHU HA MOMEHT BCTaHOBJICHHS IiarHosy,
a HagBHIicTh Bifidobacteria acowiroBanacs i3 3aXUCTOM Bif
TpaHCIOKAIll OaKkTepil yepe3 KUIIKOBUH emiTeNii y crc-
TEMHUH KPOBOTIK.

MexaHi3MHu pO3BHUTKY HATOJIOTI] OB’ A3aHi 3 0COOIH-
BOCTSIMH KJIITHHHHUX CTIHOK Oakrepiii. Proteobacteria mic-
TATH BEJIMKY KUIbKICTh Jinonomnicaxapuais (JITIC). JITIC
IHILIFO€ BUPaXEHY MPO3aNalbHy BilMOBIAbh MICIIS aKTH-
Barlii perenropa TLR4 yepe3 curnanpamii nuissx NF-kB,
10 MPU3BOAUTE A0 (aromuTo3y Ta TPAaHCIOKAIl IHX
rpaM-HETraTHMBHUX OakTepiil uepes Gap’ep cnu3oBoi 000-
JIOHKHW KHUIIIeYHHKa. 3 iHmoro 0oky, Firmicutes € rpam-
MO3UTHBHUMHU MiKpOOaMU, 30aTHUMH BUPOOJISITH KOPOT-
kosanmtorosi xxupHi kuciotu (KJIKK, abo SCFA), siki
MarTh KPUTHYIHE 3HAYCHHS IS MiITPUMKH IITICHOCTI
enitenito TocToi kumiku. [llo cTtocyernhest Bacteroidetes,
To Bacteroides fragilis omocepenkoBye nmepeTBOpeHHS
T-xenmepiB Ha perynsropHi T-knituanm (Treg), siki npoxy-
KytoTh iHTepueiikin-10 (IL-10) — kinro4oBHi MTOKIH IS
IMYHOpeTYJIAIil Ta miATpUMKH ToMeocTasy [32].

Kinmpka gocmipkeHb BUCYHYITH TIITOTE3Y, [0 B3a€MOJIs
Mik OaKTepianbHOIO (DIOPOFO B MPOCBITI KUIIIEIHIKA TA He-
3pUJIOI0 CYMHHOIO €HA0TENIANBHOI0 MEPEXKEI0, PO3Tallo-
BAHOIO ITiJl HEI0, MOXKE CIIPHYHMHSTH MOPYIICHHSI KHUIITKOBOT
mepdysii. Le, 3pemToro, MpU3BOANUTE O PO3BUTKY imeMil
kumeunrka tTa HEK [24].

Sk mpukiax MoxHa HaBecTH pobortu Aski et al., saxi
npoBenu cuctemarnaanii onsig Kokpeits (2017 p.) Ta mpo-
criekTuBHUN MeTaaHam3 (2018 p.). Y uux mociimKkeHHs X
ropiBHIOBaNHUCS eekTH HIK4Ioro (85%—-89%) Ta Buioro
(91%-95%) piBHIB LiIHOBOI caTypallii KucHeM y 4965 He-
MOBJISIT, HAPOJPKEHHX 10 28 THKHIB recranii. Pesynbsraru
HE BUSBHJIM CYTTEBOI Pi3HHIII MIX JIBOMa Jiana3oHamMH
carypariii o0 MOKa3HUKiB CMEPTHOCTI Ta Cepiio3HO] iH-
BaiHOCTI. OfHAK OYII0 BCTAHOBJICHO, IO HIKYUH ITITHO-
BUi1 Jllana30H HACHYEHHS KUCHEM acOLiOBaBCs 31 3HAYHO
BUIIOI0 YyacTtoToro BuHukHeHHs HEK [32].

Binbu1 koHKpeTHI MexaHi3Mu Oy/IH TPOIEMOHCTPOBaHi
Yazji et al., sixi mokazanm, mo aktuBamis TLR4 Ha me3en-
TepiaJbHOMY EHJIO0TeiT OaKTEepisSMH, IO TPAHCIOKYBAIHCS
yepe3 KUIIKOBUI O0ap’ep, MPU3BOIUTH 10 3HUKCHHS €KC-
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npecii eNOS (ennorenianbHOI CHHTa3H OKCHIY a30TY).
Le#t mporec BUKINKae Ba30OKOHCTPHUKILIO (3BY>KEHHS Cy-
JIMH) Op¥Ki Ta MOJabIINKA PO3BUTOK iIIEeMii KUIICYHHKA.

Oxkpim 1poro, Bowker et al. mponemMoHcTpyBany 3HU-
KEHHsI peTyIsLii (JayHperysiiio) MpoaHTioreHHNX CHUr-
HaJIbHHX [UISXIB, 30KpeMa MIISIXY (pakTopa pocTy eHI0Te-
nito cynue (VEGF)/penenropa 2 VEGF (VEGFR2), y He-
JIOHOIIIEHWX HEMOBIIAT J0 TOTO, SIK MiKPOLUPKYJISATOPHE
PYCIIO KHIIIEYHNKa BCTUTAE TOCTaTHRO pO3BHHYTHCS. [1pn
oMy BincyTHicTh curHanizanii VEGFR2 y mumeit ciy-
rye nepegyMoBoro ans po3sutky HEK. Ilepunatansuuit
CTpec, TaKui K NepHUHaTalbHE 3alaJIeHHs, I0JaTKOBO
3umKkye curnanizanito VEGFR2 Ta nponidepaniro en-
JOTENiaTbHUX KIITHH, IO ITOCHIIIOE IIIEMIiYHI Ta HEKPO-
tryHi nporiecu. Chen et al. moBioMuIH TIPO T ABUIIICHHS
MapKepiB TiMoKcii — Tirmokcis-inaykoBaHoro ¢akropa la
(HIF-10) Ta nepenochuka rmokosu 1 (GLUT1) — y mami-
enriB i3 HEK [33, 34].

EnitemianpHi KIITHHU IUTYHKOBO-KHIIIKOBOTO TPAKTy
1o BCiif #oro noBxuHI GopMyIOTh Qi3uaHUN Oap’ep,
SIKMI TIepeIIKo/DKae TpaHCIoKallii OakTepii, 6akrepiaib-
HUX aHTUTEHIB, TPaBHUX ()EPMEHTIB Ta IepeBapeHoi Txki.
[Ticns KoMoHI3aMmil KUIIEYHHKA OaKTEPisIMU 1HTyKOBaHE
TLR4 3ananeHHs B KHIIEYHUKY IPU3BOAUTH 0 MOIIKO-
JDKEHHSI KUIIKOBOTO eriTeianbHoro 6ap’epa, 6akrepi-
JIBHOT TPaHCIIOKAII 1, 3peIToro, 10 cercucy. LlimicHicTh
emiTelnianbHOro 6ap’epa MiATPUMYETHCS 3aBISKH (HOpMy-
BaHHIO IUTBHUX KOHTAKTIB (tight junctions, TJ) mix cy-
CIIHIMM KIIITUHAMM, SIK1 CKJIAJAIOTHCS 3 I[UTOIIa3MaTHY-
HUX 1 TpaHCMEMOpaHHUX OIJIKIB, @ TAKOX 3a JIONTOMOTOI0
aKTHBHUX TPAHCIIOPTHUX MeXaHi3MiB [34].

YV HEIOHOIICHNX HEMOBIISIT CIOCTEPITAETHCS IAyHPeTy-
SIS JeSIKUX OUTKIB MIITEHUX KOHTAKTIB, IO MIPH3BOANUTH
JI0 IOpymeHHs iXHbo1 QyHKHii. Sk Oyia0 mpogeMoHCTpo-
BaHO Yu et al., KHIIKOBa TKaHWHA, OTPUMaHa BiJ Oe3Mi-
KpoOHUX MHIIEH, sKa Oyna KoJIoHi30BaHA MiKpo0ioTOIO
BiJl HEZIOHOILICHNX HEMOBIIAT, II0Ka3ajia HU)KIY eKCIPECiio

NMiTepatypa:

oxyauHy (occludin) Ta 6inka ZO-1 y moenHaHHi 3 1e30p-
rasizari€to cTpykrypu Oinkis TJ, mo cnpuuuHmIIO IOpY-
meHHs GyHKIIT IiTbHUX KOHTaKTIB. KpiM Toro, Bein et al.
Jocyimumy 3pas3ku Bix narrienTis i3 HEK 1 BusBumm 3Hagny
JIayHPEryJsLiio TeHiB IIUIFHUX KOHTAKTIiB Ha JOJATOK 10
migsumieHHs excrpecii HIF-1A [34]. Otxe, rinokcuyHi
YMOBH, iIMOBIpHO, iHILIIIOIOTh JeCTPYKTUBHHI NPOLIEC eTTi-
TesianpHOro Oap’epa. Mirpais eHTepOLUTIB TaKOXK MO-
pymyerbes BHacaigok aktuBarii TLR4, mo cynpoBomky-
€THCS TIOCHJICHHSIM aronTo3y (IporpaMoBaHoi KIITHHHOT
cMepTi), aBTodarii, 3HWKEHHIM KJIITHHHOI mpotidepaii
Ta NOPYIICHHAM pereHepanii KIiTHH, o J0AaTKOBO HO-
ripurye 6ap’epHy QyHKIIIO emiTemNifo.

Toctpi nuranns mono HEK B Heonaronorii Mu nposo-
BXXKMMO OOTOBOPIOBATH B HACTYITHIH YacTHHI.
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NECROTIZING ENTEROCOLITIS: DISCUSSION OF ACUTE ISSUES
(LITERATURE REVIEW, PART 1)

T. Znamenska, O. Vorobiova
SI «Ukrainian Center for Motherhood and Childhood of NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

Necrotizing enterocolitis (NEC) remains a major pathological condition in the neonatal period, associated with high morbidity
and mortality rates, particularly among premature infants. The pathophysiological mechanisms of NEC have not yet been fully
elucidated; however, the prevailing paradigm posits that the disease develops in response to dietary and bacterial triggers in the setting
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of immunological and structural immaturity of the infant intestine. Progression of the disease may result in intestinal perforation, severe

infection, and life-threatening sepsis.

This review presents a concise overview of contemporary epidemiological data and risk factors, together with approaches to clinical
diagnosis and manifestations of NEC. Modern preventive strategies have been systematically organised according to etiopathogenetic
factors, and recent therapeutic modalities based on clinical and instrumental findings have been evaluated.

Particular emphasis is placed on the prevention and management of NEC at early stages, including the identification of novel
biomarkers and the development of pharmacological agents to halt disease progression. Prospects for the clinical application of these

approaches, along with existing limitations, are also discussed.

Keywords: Enterocolitis; Necrotizing; Birth; Premature; Newborns; Prevention; Risk Factors; Therapy.
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DOI: 10.24061/2413-4260. XV.4.58.2025.28 ASSOCIATION WITH CONNECTIVE TISSUE

DYSPLASIA IN CHILDREN (REVIEW)
M. Melnychenko, P. Antonenko, V. Buzovsky

Odesa National Medical University (Odesa, Ukraine)

Summary.

Congenital heart disease (CHD) remains a leading cause of paediatric morbidity and mortality, necessitating early diagnosis
and timely surgical intervention. The reported incidence is 6-10 per 1000 live births. Comorbid connective tissue dysplasia
(CTD) significantly influences the clinical course of CHD, contributing to structural weakness of cardiac and vascular tissues,
elevated risk of postoperative complications, and poorer long-term outcomes.

Objective. To synthesise current evidence regarding the clinical features, complications, and management of congenital heart
disease in children with concomitant connective tissue dysplasia, to identify key pathophysiological mechanisms and highlight
promising diagnostic and therapeutic strategies.

Materials and methods. This review analyses global trends in the association between CHD and CTD in the paediatric population.
Scientific literature indexed in PubMed, ScienceDirect, and Google Scholar from 2017 to 2024 was systematically evaluated.

Results. Current research indicates that molecular alterations in connective tissue components — particularly fibrillin,
collagen, and transforming growth factor-ff (TGF-p) receptors — impair myocardial and vascular remodelling, thereby increasing
susceptibility of valves and arterial walls to haemodynamic stress. Children with CTD frequently exhibit valve prolapse with
regurgitation, aortic dilatation, aneurysm formation, vascular dissection, and heightened risk of perioperative haemorrhage
and infection. These patients are more likely to require repeat surgical procedures and demonstrate delayed wound healing.
Well-characterised syndromes — including Marfan, Loeys—Dietz, and Ehlers—Danlos — demonstrate unequivocal cardiovascular
involvement. Optimal management mandates a multidisciplinary strategy encompassing early recognition of phenotypic
features, comprehensive imaging (echocardiography, cardiac magnetic resonance imaging, angiography), and targeted genetic
testing. Regular surveillance of aortic dimensions and valvular function, judicious timing of interventions, and appropriate
pharmacological prophylaxis are critical to mitigating severe complications.

Conclusions. Connective tissue dysplasia constitutes a significant comorbidity that exacerbates the natural history of
congenital heart disease, increases surgical risk, and necessitates individualised therapeutic planning. Phenotypic signs
of CTD must be actively sought and integrated into preoperative assessment and surgical decision-making. A coordinated,
multidisciplinary approach — supported by advanced imaging, genetic counselling, and longitudinal follow-up — is essential for
risk reduction and improved long-term prognosis. Further research into the molecular genetics and pathogenesis of CTD holds

promise for early risk stratification and personalised management in children with CHD.
Keywords: Congenital Heart Disease; Connective Tissue Dysplasia; Child; Communication.

The study of congenital heart disease (CHD) in
children remains a central focus of contemporary paediatric
cardiology and cardiac surgery, owing to its high prevalence,
the substantial proportion of prognostically unfavourable
forms, and the frequent requirement for surgical intervention
during early infancy — when morphological and functional
organ systems remain immature. According to international
registries, the incidence of CHD averages 6-10 per 1000
births, with approximately one-quarter of affected children
requiring surgical correction within the first year of life [1-4].

Advances in cardiac surgery, anaesthesiology, and
paediatric intensive care have reduced postoperative
mortality in high-volume specialised centres to less than 2%
[4-6]. Nevertheless, long-term outcomes are substantially
influenced by the presence of associated comorbidities and
dysfunction of non-cardiac organ systems. Extracardiac
anomalies or disorders in children with CHD complicate
clinical management, expand the scope of diagnostic and
therapeutic interventions, and elevate the risk of postoperative
complications, long-term disability, and mortality. Current
evidence indicates that approximately 30% of CHD cases
are associated with malformations of the central nervous,
musculoskeletal, gastrointestinal, or genitourinary systems,
or with immunodeficiency syndromes. The aetiology of
CHD remains multifactorial and incompletely elucidated,
with current models implicating complex interactions among
genetic, epigenetic, and environmental determinants [9-11].

The apparent rise in reported CHD incidence may reflect
both increased exposure to adverse environmental and
genotoxic agents and the expanding recognition of intrauterine
infections that disrupt cardiac morphogenesis during critical
embryonic windows. A notable trend is the increasing
proportion of CHD cases involving valvular anomalies, with
clinically significant sequelae — including acute cardiovascular
events — frequently presenting in adulthood [3,12-14].

For instance, cytomegalovirus infection has been identified
as a significant contributor to CHD and other congenital
malformations, with reported incidence rates of 4-50 per 1000
births and 4-10 per 1000 live births, and a detection rate of
approximately 40% within the first year of life [15,16].

Conversely, the stroma of all human organs and tissues
is composed of connective tissue, which provides not
only mechanical but also regulatory support to cellular
architecture. The functional versatility and structural
ubiquity of connective tissue underlie the high propensity
for its developmental and functional abnormalities, including
their contribution to congenital heart disease (CHD) [17-19].

According to the definition adopted by the Congress
of Cardiologists of Ukraine (2009), connective tissue
dysplasia (CTD) is a multifactorial hereditary disorder
of connective tissue, classified into syndromes and
phenotypic variants based on shared external and/or
visceral manifestations — ranging from benign, subclinical
forms to severe multisystem involvement [17,18].
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Hereditary connective tissue disorders (HCTDs)
encompass a spectrum of genetically determined defects
in extracellular matrix components, including collagen,
elastin, fibrillin, and other structural proteins. Given the
dependence of cardiac and vascular integrity on connective
tissue scaffolding, these conditions are frequently
associated with cardiovascular anomalies — such as CHD,
valvular malformations, arterial dilatation, aneurysm
formation, and aortic dissection [19-21].

Connective tissue constitutes the structural framework
of cardiac valves, vascular walls, and septal partitions, and
participates in their dynamic remodelling via signalling
pathways, notably the transforming growth factor- (TGF-p)
cascade. Pathogenic variants in genes encoding fibrillin-1
(FBN1), collagens, TGF-P receptors, and related matrix
proteins result in structural instability, clinically manifesting
as CHD, valvular dysfunction, and aortopathies [20,22,23].

In paediatric cohorts with clinical signs of CTD,
echocardiography frequently reveals minor cardiac
anomalies — including accessory chordae tendineae and
valvular prolapse; abdominal ultrasonography demonstrates
gallbladder deformation and renal structural anomalies;
Doppler ultrasonography of the head and neck vessels reveals
asymmetry of internal carotid artery flow and tortuosity of
vertebral arteries; and radiographic assessment shows a high
prevalence of spinal deformities (e.g., scoliosis), atlantoaxial
subluxation, C, hypoplasia, and odontoid anomalies. These
findings collectively support the classification of CTD as
a multisystem disorder [17-19].

Other investigators note that, beyond the core
phenotypic features of CTD, individual children may exhibit
manifestations across multiple organ systems. On average,
approximately nine stigmata per child are documented.
These may be functional (e.g., electrocardiographic
alterations, haemodynamic asymmetry on Doppler
ultrasonography, gallbladder deformity) or structural in
nature (e.g., cervical vertebral hypoplasia and subluxation,
minor cardiac anomalies, renal dysmorphology) [20-22].

Hereditary connective tissue diseases constitute
a heterogeneous group of over 200 monogenic disorders,
characterised by deficiency or dysfunction of key
connective tissue constituents. Prototypical examples
include Marfan syndrome, Ehlers—Danlos syndromes,
and osteogenesis imperfecta. These conditions necessitate
a multidisciplinary diagnostic and management approach,
as well as lifelong surveillance [17-22].

In recent years, the frequency of surgical interventions for
congenital heart disease (CHD) in children with comorbid
conditions or significant premorbid burden has increased
While this does not constitute an absolute contraindication
to surgery, such patients are at elevated risk of postoperative
complications, necessitating meticulous preoperative planning
and a multidisciplinary diagnostic and therapeutic approach
[7,13,23,24]. Despite substantial advances, the scientific
literature contains relatively few systematic studies addressing
comorbidity profiling and integrated management strategies
in paediatric cardiac surgery, underscoring the continued
relevance of research in this domain.

The aim of the study was to identify and identify
and synthesise current evidence regarding the clinical
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and pathophysiological interrelationship between CHD
and connective tissue dysplasia (CTD) in children, and to
review contemporary trends in diagnostic refinement and
therapeutic optimisation.

Materials and methods. This review analyses
global trends in the association and natural history of
CHD in the context of CTD in the paediatric population.
A systematic search of the international scientometric
databases PubMed, ScienceDirect, and Google Scholar
was performed using predefined keywords. Peer-reviewed
studies published between 2017 and 2024 were included.

Results and discussion. Contemporary research
confirms the predominantly genetic actiology of CHD and
delineates the pivotal roles of specific genes and signalling
pathways in cardiogenesis. Valve morphogenesis occurs
during the embryonic period, between gestational weeks
2 and 8. As described by Papoutsi et al. (2018), valve
development requires precise spatiotemporal activation:
myocardial expression of bone morphogenetic protein 2
(BMP?2) initiates the process, followed by induction of
the transcription factor 7BX2. Outside the valve-forming
region, alternative cardiogenic programmes prevail: 7TBX20
activates HEYI and HEY2, which subsequently suppress
TBX2 and restrict BMP2 activity. In the endocardium,
NOTCH]1 further attenuates BMP?2 signalling via HEY1/
HEY2-mediated repression. Concurrently, HEYL marks
endothelial cells of the atrioventricular canal that possess
morphogenetic competence for valvulogenesis [25-27].

Analysis of the literature regarding the potential
role of nuclear factor of activated T cells (NVFATC) gene
polymorphisms in valvular heart disease reveals that
NFATC1-4 expression in cardiovascular pathologies —
both in CHD and systemic hypertension — is adaptive and
stress-responsive, induced by elevated haemodynamic
load. Given the central involvement of NFATC proteins in
cardiac development and their contribution to pathological
myocardial and vascular hypertrophy, these factors
represent promising biomarkers for early risk stratification
in patients with valvular forms of congenital heart disease
and concomitant hypertension [22,28,29].

In recent years, numerous studies have established that
endocardial endothelial development is governed by the
integrated interplay between transforming growth factor-f8
(TGF-B) and the Notch signalling pathway [26-29].
Additionally, nuclear factor of activated T cells 1 (NFATCI)
is upregulated by vascular endothelial growth factor
(VEGF), where it regulates endothelial-to-mesenchymal
transition, sustains endocardial cell proliferation, and
promotes elongation of valve leaflets. Collectively, these
findings indicate that the genetic regulation of cardiac valve
morphogenesis constitutes an evolutionarily conserved,
yet highly coordinated and intricately integrated process.
Desynchronisation or functional disruption within this
signalling cascade during embryogenesis results in valvular
malformations in individuals with congenital heart disease
(CHD) [30-32].

Concurrently, investigations into the pathogenetic role
of connective tissue in CHD have primarily identified
molecular defects in FBNI (fibrillin-1), collagen genes,
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and TGF-P receptors, leading to dysregulated matrix
organisation, diminished vascular wall integrity, and
aberrant cardiac remodelling during embryogenesis.
Impaired TGF- signalling underlies pathological vascular
and valvular remodelling; structural weakness of valve
complexes manifests clinically as prolapse, regurgitation,
or contributes to septal defect formation [33,34]. Matrix
instability secondary to fibrillin or collagen deficiencies
predisposes to aortic root dilatation, valvular prolapse, and
heightened susceptibility to rupture or dissection.

The principal hereditary connective tissue dysplasia
(CTD) syndromes with cardiovascular involvement include
Marfan syndrome (MFS), Loeys—Dietz syndrome (LDS),
Ehlers—Danlos syndrome (EDS), and related disorders [35].

Marfan syndrome, caused by pathogenic variants in
FBNI, exhibits mutations distributed across the gene;
however, genotype—phenotype correlations remain limited
[36-43]. FBNI mutations result in deficient or dysfunctional
fibrillin-1, disrupting connective tissue architecture and
homeostasis. The cardinal cardiovascular features include
aortic root dilatation, aneurysm formation, dissection, and
mitral valve prolapse. Isolated congenital septal defects (e.g.,
atrial or ventricular septal defects) are less common but,
when present, are frequently associated with concomitant
valvular and aortic wall abnormalities — conditions that may
culminate in critical events during childhood.

Loeys—Dietz syndrome is an autosomal dominant
connective tissue disorder with multisystem involvement,
first described in 2005 [44-47]. It is caused by pathogenic
variants in TGFBRI, TGFBR2, SMAD3, TGFB2, or TGFB3,
leading to dysregulated 7GF-f signalling. Clinical hallmarks
include aggressive, early-onset, and multifocal aortic
and arterial aneurysms/dilatations, arterial tortuosity,
valvular anomalies, and a markedly elevated risk of vascular
rupture — even at modest degrees of dilatation. The most
frequently reported craniofacial features include high-
arched palate, bifid uvula, and hypertelorism. A reported
4% incidence of aortic dissection has been documented in
the perinatal period. This pronounced genetic heterogeneity
underlies extensive phenotypic variability — particularly in
age of onset, penetrance, severity of life-threatening vascular
complications, and extent of multiorgan involvement —
highlighting the necessity of establishing robust genotype—
phenotype correlations to enable personalised management
and genetic counselling.

Vascular Ehlers—Danlos syndrome (VEDS) constitutes
a genetically heterogeneous disorder within the spectrum
of hereditary connective tissue diseases, characterised by
generalised joint hypermobility, skin hyperextensibility,
and tissue fragility [48-50]. In vEDS, pathogenic variants
in COL3A1 (less commonly COL5A1 or COL5A2) result
in defective type I1I collagen, compromising the structural
integrity of hollow organs and vasculature. Clinical
hallmarks include spontaneous arterial rupture, vascular
wall insufficiency, and, less frequently, classical congenital
septal defects. Although the direct association with isolated
septal defects is weak, cardiovascular manifestations —
such as aneurysm formation and valvular dysfunction —
can be life-threatening. Joint hypermobility (JH) in EDS
arises from genetic alterations in structural proteins that

confer tensile strength and elasticity to joints, ligaments,
and tendons, predominantly fibrillar collagens. Membrane
proteins — integral components of the cell membrane —
mediate critical functions including signal transduction,
molecular transport, and cell-cell adhesion. While recent
research has emphasised abnormalities in collagen and
extracellular matrix composition, a more comprehensive
elucidation of membrane protein dysfunction is essential
for a complete understanding of the complex pathogenesis
of these disorders [48-50].

Additional hereditary conditions with cardiovascular
involvement include familial thoracic aortic aneurysm
and dissection (TAAD). Pathogenic variants in ACTA2
and MYH1I are associated with aortic wall pathology
and, in some cases, concomitant valvular anomalies —
most notably bicuspid aortic valve [51]. In the absence
of a positive family history or diagnostic clinical criteria,
the proportion of sporadic thoracic and abdominal aortic
aneurysms and dissections attributable to monogenic
predisposition remains undefined. The aforementioned
syndromes account for the majority of aortopathies in
paediatric and young adult populations. The discovery of
novel causative genes and their phenotypic correlations
will not only advance our understanding of aortic aneurysm
pathophysiology but also inform the development of refined
clinical surveillance protocols and surgical strategies.

Congenital contractural arachnodactyly (Beals
syndrome) is an autosomal dominant disorder caused by
pathogenic variants in the FBN2 gene (5¢23), encoding
fibrillin-2. Cardiovascular involvement typically includes
mitral valve prolapse; severe congenital heart defects
are uncommon [52]. Clinical features encompass
multiple congenital flexion contractures, arachnodactyly,
progressive kyphoscoliosis, crumpled ear helices, and
muscular hypoplasia. Significant phenotypic overlap with
Marfan syndrome is observed. Spontaneous improvement
of joint contractures often occurs with age, whereas spinal
deformities typically progress. The severe neonatal form
is usually attributable to de novo mutations. Prenatal
molecular diagnosis is feasible.

Additional syndromes exhibiting partial mechanistic
overlap include Turner syndrome (notably associated
with aortic coarctation), Noonan syndrome (frequently
associated with septal defects), and Desbuquois dysplasia
[53-55]. Classical diagnosis relies on recognition of
characteristic phenotypic features, such as distinctive
facies, webbed neck, and peripheral lymphoedema. More
recently, the clinical spectrum of Turner syndrome has been
expanded to encompass, individually or in combination:
short stature, primary ovarian insufficiency, early-onset
sensorineural hearing loss, congenital cardiovascular,
skeletal, and renal anomalies, specific neurocognitive
profiles, and an increased prevalence of autoimmune
conditions — including autoimmune thyroiditis and coeliac
disease. Both congenital and acquired cardiovascular
disease are highly prevalent in Turner syndrome and
constitute the leading cause of premature mortality in
adulthood. Congenital heart defects occur in approximately
50% of affected individuals and may include bicuspid
aortic valve, aortic coarctation, hypoplastic left heart
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syndrome, and aortic arteriopathy. Lifelong surveillance
is warranted, as nearly 25% of individuals develop aortic
dilatation or aneurysm over time [53].

Zhdan and Katerenchuk (2018) provided a comprehensive
review of cardiac anomalies in Noonan syndrome, which
arise from germline pathogenic variants in genes encoding
components of the RAS/MAPK signalling pathway,
resulting in dysregulated intracellular signal transduction.
The phenotype is characterised by multisystem congenital
anomalies and an elevated predisposition to malignancy
[54]. Cardiovascular disease is the principal determinant
of life expectancy. Pulmonary valve stenosis is the most
prevalent lesion, affecting more than 50% of patients;
hypertrophic cardiomyopathy occurs in approximately
one-third, and mitral valve disease in a smaller proportion.
Additional features may include characteristic facial
morphology, intellectual disability, learning difficulties, short
stature, renal structural anomalies, lymphatic dysplasia, and
haemostatic abnormalities [54].

Desbuquois dysplasia (DD) is a rare a rare autosomal
recessive disorder defined by severe prenatal and postnatal
growth deficiency, distinctive skeletal dysplasia (including
advanced carpal ossification, joint laxity, and spinal
deformities), and multisystem involvement. Cardiac
manifestations — including aortic root dilatation and
mitral valve prolapse — have been documented, likely
attributable to defective proteoglycan biosynthesis. Aortic
root and ascending aortic dilatation, along with mitral
valve prolapse, are relatively common; septal defects
and bicuspid aortic valve are less frequently observed.
Aortopathy tends to manifest early and may progress
to critical stages. Early identification of cardiovascular
involvement and prompt initiation of pharmacological
therapy significantly improve long-term prognosis [56].

Aortopathy encompasses a broad spectrum of
pathological conditions predisposing to aortic dilatation,
aneurysm formation, dissection, or rupture, as well
as analogous processes in other arterial territories. In
paediatric populations, aortopathy is typically diagnosed
from birth through adolescence, predominantly involving
the thoracic aorta, with variable peripheral vascular
involvement. Pathogenetic mechanisms include heritable
connective tissue disorders, smooth muscle dysfunction,

and congenital heart disease — particularly bicuspid aortic
valve. Although the American Heart Association has issued
guidelines for the management of thoracic aortic disease
in adults, these are not directly applicable to children.
Paediatric management strategies remain heterogeneous,
likely reflecting the pathogenetic diversity of aortopathy
(encompassing both genetic and acquired aetiologies)
and the current paucity of high-quality evidence to guide
therapeutic decision-making in this age group [57].

Connective tissue dysplasia (CTD) represents
a significant risk factor for cardiovascular disease, with
a phenotypic spectrum extending from isolated vascular
pathologies (e.g., aneurysms, dissections) to valvular
anomalies, and, to a lesser extent, congenital septal defects.
All patients with suspected Marfan syndrome, Loeys—Dietz
syndrome, or vascular Ehlers—Danlos syndrome warrant
comprehensive cardiovascular assessment, confirmatory
genetic testing, and individualised long-term surveillance.

The pathophysiological complexity of CTD necessitates
continued investigation across multiple domains — from
elucidation of molecular mechanisms and refinement of
diagnostic criteria to development of targeted therapeutic
strategies and evaluation of comorbidity interactions.
Ongoing research holds substantial promise for advancing
both understanding and management of congenital heart
disease (CHD) in the context of CTD.

The association between CTD and adverse outcomes
in CHD is well established, manifesting as increased
frequency of specific complications and a more severe
postoperative course. A detailed analysis reveals that
CTD exerts profound effects on cardiac anatomy and
physiology in CHD. Primarily, structural weakness of the
cardiac fibrous skeleton — encompassing valves, septa, and
vessel walls — predisposes to valvular prolapse, accelerated
progression of regurgitation following surgical correction,
and heightened risk of recurrent defects after valvuloplasty.
Diminished arterial elasticity contributes to aortic and
arterial dilatation, aneurysm formation, and dissection,
even under normotensive conditions. A systematic review
of the literature enabled the compilation of the most
frequently reported clinical complications in the course
and management of CHD among children with CTD
(Table 1) [23, 32, 51, 58, 59].

Table 1

Most common clinical complications of congenital heart disease in children with connective tissue dysplasia

Complication

Mechanism in CTD

Examples

Progressive aortic dilatation
aortic media

Fibrillin and collagen deficiency —
impaired structural integrity of the

Ventricular septal defect (VSD), aortic
coarctation in Marfan or Loeys—Dietz
syndrome

Valvular regurgitation
insufficiency

Weakening of valvular leaflets and
chordae tendineae — prolapse and

Atrial septal defect (ASD) or VSD with mitral
or tricuspid regurgitation

Aneurysm or pseudoaneurysm

formation postoperatively poor suture retention

Inadequate tissue tensile strength —

Following aortic repair or right ventricular
outflow tract (RVOT) reconstruction

Vascular rupture or dissection ” .
fragile arterial wall

Fragmentation of elastic fibres— thin,

In patients with CTD + aortic coarctation

Impaired endocardial healing delayed wound repair

Dysregulated collagen synthesis —

Risk of endocarditis after surgical
interventions

Restenosis / dilatation after
balloon angioplasty

Reduced strength and increased
elasticity of the vessel wall

Coarctation following balloon dilatation
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In addition to the aforementioned anatomical and
functional consequences, connective tissue dysplasias (CTDs)
significantly influence the postoperative trajectory in CHD.
Children with CTD more frequently require reoperation
due to progressive dilatation of reconstructed segments or
recurrent valvular insufficiency. Tissue and vascular fragility
elevate the risk of perioperative haemorrhage, while collagen
abnormalities impair wound healing and reduce suture
retention following cardiac surgery. Long-term follow-up
reveals an increased incidence of aortopathy following CHD
correction — particularly in cases such as ventricular septal
defect (VSD) closure in the setting of pre-existing aortic root
dilatation associated with CTD [23,32,51,58,59].

In summary, the principal mechanisms underlying the
elevated risk of complications in CHD with CTD are as
follows:

— Pathogenic variants in connective tissue genes
(FBNI, COL3A41, TGFBR2, etc.) result in diminished
structural integrity of cardiac and vascular tissues;

- Dysregulated transforming growth factor-p (7GF-p)
signalling drives chronic pathological remodelling of
valves and vessels, persisting even after surgical correction;

- The systemic nature of CTD entails multisystem
involvement, extending beyond the heart to the entire
vascular system;

- Microstructural abnormalities confer vulnerability
even in anatomical regions not directly affected by the
primary cardiac defect.

Therefore, optimal management of CHD in children
with suspected or confirmed CTD necessitates a structured,
multidisciplinary diagnostic and therapeutic algorithm,
initiated at the time of initial evaluation and incorporating
both general and specialised assessment modalities. This
approach mandates coordinated input from paediatric
cardiology, clinical genetics, cardiac surgery, vascular
surgery, orthopaedics, and ophthalmology.

The diagnostic pathway comprises three sequential stages:

Stage 1: Comprehensive clinical assessment, including
systematic evaluation for dysmorphic features suggestive
of CTD - such as generalised joint hypermobility, skin
hyperextensibility, arachnodactyly, characteristic facies,
and other minor anomalies. Given the autosomal dominant
inheritance of many CTD syndromes, a detailed family
history is essential for cascade screening.

Stage 2: Advanced instrumental evaluation, including:
echocardiography and/or cardiac magnetic resonance
imaging (MRI) to assess aortic root dimensions, valvular
morphology and function, and the presence of septal
defects; computed tomographic angiography (CTA) or
conventional angiography for detailed vascular mapping,
particularly when Loeys—Dietz or vascular Ehlers—Danlos
syndromes are suspected; additional targeted investigations
as indicated by specialist consultation.

Stage 3: Molecular genetic testing, guided by phenotypic
and imaging findings. Targeted gene panel analysis is
recommended, including FBNI, TGFBRI, TGFBR?2,
SMAD3, COL3A41, ACTA2, and MYH11, among others.

The findings of a comprehensive evaluation enable
an integrated, lifelong management strategy — spanning
conservative therapy, preoperative optimisation,
intraoperative planning, and long-term postoperative

surveillance — aimed at preventing complications across
all stages of care, including adulthood, thereby reducing
the risk of disability and premature mortality. For instance,
pharmacological intervention with beta-blockers and renin—
angiotensin system inhibitors has been shown to attenuate
the rate of aortic root dilatation in Marfan syndrome [5, 49].
These data are critical for surgical decision-making,
including the timing of prophylactic interventions — such
as aortic root replacement at smaller diameter thresholds
than in non-CTD patients — as well as valve repair/
replacement and aneurysm correction [47]. Longitudinal
follow-up in individuals with CTD mandates periodic
assessment of aortic dimensions, valvular function, and
vascular stability, with heightened vigilance in Loeys—
Dietz and vascular Ehlers—Danlos syndromes. Certain rare
CTD phenotypes may exhibit attenuated or incomplete
cardiovascular involvement, necessitating individualised
risk stratification and management [46]. Psychosocial
support is an indispensable component of care, facilitating
adherence to surveillance and empowering patients to
recognise and report early warning signs of life-threatening
complications — such as acute chest pain or dyspnoea
suggestive of aortic dissection or rupture [35, 36, 43, 48, 55].
The pathophysiological complexity of CTD underscores
the need for sustained research across multiple domains —
including molecular pathogenesis, diagnostic refinement,
development of targeted therapeutics, and elucidation of
comorbidity interactions. Such efforts hold considerable
potential to enhance both prognostic accuracy and
therapeutic efficacy in CHD associated with CTD.

Conclusions

1. CTD constitutes a significant risk factor for
cardiovascular disease, including CHD, adversely
influencing natural history, surgical complexity, and
postoperative outcomes.

2. Clinicians must remain vigilant for phenotypic
markers of CTD during the evaluation of children with
CHD, as early recognition is pivotal for complication
prevention. Molecular mediators of cardiac and vascular
morphogenesis — particularly components of the TGF-3
and RAS/MAPK signalling pathways — represent promising
candidates for biomarker development and risk prediction.

3. Optimal management of CHD in children with CTD
unequivocally requires a multidisciplinary framework:
a standardised diagnostic algorithm for syndromic
identification and comorbidity profiling, coupled with
coordinated therapeutic planning across all phases of
care, involving cardiology, genetics, cardiac and vascular
surgery, orthopaedics, and allied specialties.

Evidence-based recommendations for CHD—CTD
comorbidity include: serial echocardiographic and/or
cardiac MRI surveillance of the aortic root and ascending
aorta — at least biannually, even after complete CHD
correction; consideration of prophylactic aortic root
replacement at lower diameter thresholds compared with
isolated CHD; Provision of genetic counselling to inform
familial risk assessment and enable cascade screening.
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BPOJI’KEHI BAJIH CEPIIS TA iX 3B’SI30K I3 TUCILIA3ICIO CIOJYYHOI TKAHUHM Y JITEM (OIVISIT)

M. I Menvhuuenxo, I1. b. Anmonenko, B. I1. By3oecvkuii

Onecbkuii HALIOHAJbHUNH MeIMYHUH YHiBepCUTET
(M. Opneca, Ykpaina)

Pe3rome.

Bpomxkeni Baau cepus (BBC) y xiTeil 3anuiuaroThCst OJHIEI0 3 IPOBIIHUX NPUYUH JUTIUOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI, 1110
noTpedye paHHbOI AiarHOCTHKHU Ta Xipypriunoi kopekiii. Yactora BBC cranoButh 6-10 Bunazkie Ha 1000 HOBOHApOMKEHUX. SHAYHUN
BIutuB Ha nepebir BBC maroTh cymyTHi natosorii, 30kpema auciuiasis cronyunoi Tkanuuu (JJCT), sika 3yMoBIio€e ¢1abKicTh CTPYKTYp
ceplst i CyuH, HiIBHILY€E PU3HK HicisonepanifHuX YCKIaIHEeHb i MOTIpIIy€e JOBIOCTPOKOBHIA IIPOTHO3.

Merta. Y3araapbHUTH CydYacHi JIITEpaTypHi JaHi 11010 0co0nMBOCTeH nepediry Ta yckinaaaens BBC y miteit 3 JICT, BusHauutu
KJIIOUOBI MEXaHI3MH PU3UKY Ta NEPCIICKTUBHI ITiIXOJH 10 AiarHOCTHKHU U JIIKYBaHHS.

Marepiaau Ta MeToH. Y CTaTTi pO3MNISHYTO Ta MPOAHaIi30BaHO CBITOBI TEHICHIIIT 11010 0coOIMBOCTEH 3B’ 513Ky Ta nepediry BBC
i3 JICT y niteii. [IpoBonuBes aHaui3 HAyKOBUX MyOMiKaLiid po3MILIEHHX y MDKHAPOIHUX €IEKTPOHHUX HAYKOMETPUYHUX 0a3ax JaHHX
PubMed, ScienceDirect Ta Google Scholar 3a mociimxennasmu 2017-2024 pokis.

PesyabTaTn. AHaji3 cy4acHUX JOCIIPKCHb CBIIYNTD, L0 MOJIEKYISIpHI AedekTn OinkiB cnony4ynoi TkaHuHH (piOpuIIiH, KonareH,
peuenropu TGF-B) npu3BoasTh 10 NOPYIICHHS PEMOICITIOBAHHS CEPIS W CYyAMH Ta MiJBUINYIOTh BPa3IUBICTh KJIaMaHIB i apTepii.
Huns miteit 3 ICT xapakTepHi MpoJialicd Ta perypritaiii KianaHis, aOpTajibHi AuaTanii, aHeBPH3MHU, AUCEKIT CYIMH 1 MiABHUIICHUN
pU3HK KpoBOTeY Ta iH(EeKLiil micis onepaniil. ¥ TakuX MalieHTiB 4acTille BUHUKAE MOTPeda y MOBTOPHUX BTPYYAaHHSX, 8 3aTO€HHS
paH BinOyBaeThcs nmoBimbHiNIe. Halibinbin BimoMi cuaapomu — Mapdana, Jloiica-Jlitia, Enepca—/lannoca — MaroTh YiTKHiA 3B’ SI30K
i3 CepIeBO-CYIMHHUMHU ypakeHHAMHU. EQEeKTHBHE BECHHS 1UX MAIi€EHTIB MOTPeOy€e MYIbTHAMCIUILUTIHAPHOTO MiAX01y: PAHHBOTO
BUSIBJICHHSI (PEHOTUIIOBHX O3HAK, iHCTpyMeHTanbHol niarHoctuku (EXO, MPT, anriorpadii) Ta reneTn4HOro TecTyBaHHs. PerynsapHuii
MOHITOPHHT a0pTH i KJlanaHiB, CBOEUaCHE ITAHYBaHHsI OIepalliif Ta aJcKkBaTHa MEIMKAaMEHTO3HA MPO(IIaKTHKA TO3BOJISIOTh 3HH3UTH
PH3HKH TSDKKUX YCKIIaJHEHb.

BucnoBkn. [ICT € BaxsnBuM (haKTOpOM pHU3HKY, 10 ycKiaaHioe epedir BBC, 30inb1ye iMOBIpHICTb MicIsionepariifHiX yCKIa-
HeHb i moTpedye iHauBiNyaTi30BaHOi TakTHKK JiKyBaHHA. ®enorunosi nposeu JCT MaioTh BpaxoBYBaTUCS il 4ac JiarHOCTHKH
Ta IUIAaHyBaHHs XipypriuHuX BTpydyans y aited i3 BBC. MynpruancuuIuiiHapHuii niaxix ta BAKOPUCTAHHS Cy4acHHX IHCTPYMEHTIB
JIarHOCTHKHY i TeHETUYHOTO KOHCYJIBTYBAaHHSI € KITIOUOBUMH JUIsl 3HW)KSHHSI PU3HUKIB 1 MOKpaleHHs BifaaneHoro nporyo3y. [lonanbui
JOCIIpKeHHS Y cepi MoeKyapHoi reHeTuku Ta narorenesy JICT 3aaTHi 3a0€3MeUrTH HOBI MOXKIIMBOCTI 71l PAHHBOT'O MPOTHO3YBaHHS
il nepconanizoBaHoro JikyBanHs aitei 3 BBC.

K1r040Bi cj10Ba: pomkeni Baau ceplist; AMCIUIA3is COMYYHOT TKAHUHK; 1iTH; 3B’ SI30K.
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SKICTb XXUTTSA AITEN 3 XPOHIYHOIO
BTOMOIO TA CTPECOBUMMU PO3JIAJJTAMU
1] YAC BIMHU: CUCTEMATHUYHUI

C. O. HuK”mlOKl, C. C. JIegeneub‘, OFHHH JIITEPATYPHU

T. B. I'apian', T. C. I'apian®, B. O. Cunuyvka',
A. C. Ceepcmiox!

Tepuoninbcekuii HarjionanbHuN MeINYHAN YHIBEPCUTET
im.I.SI.Top6aueBchkoro’,

TepHoONiNbCEKUIA akaneMiuHM el « YKkpalHChKa TiIMHA31sA
imeni IBana ®pankan?

(M.Tepromine, Ykpaina)

Pezrome.

ITpoananizysamu 0aui cyuachoi Haykoeoi rimepamypu wo0o SAKOCmi scummsi oimeil, sIKi Maromob XPOHIUHYy 6MoMy ma
cmpecosi po3naou, UHAYUMU OCHOBHI pakmopu, Wo niueaioms Ha ix gisuune, emoyitine ma coyianvre QyHKYiOHYEaAHHSL.

Mamepianu ma memoou. Hamu npogedeno cucmemamuunuil 02150 nyonikayiti y Haykosux oasax oanux (PubMed, Scopus,
Web of Science, MEDLINE) 3a ocmanni 5-10 pokis. /[o ananizy 6kaoueHo 00CHIONCEHHS, WO OYIHIOBANU CUMNIMOMU XPOHIUHOT
6MOMU, CIPeco8i po3nadu Mma NOKAHUKU AKOCE dcumms y oimeti ma nionimie nio 4ac GitHu.

Pezynomamu ma ix 062060pennsn. Buasneno, wo 0imu 3 XpoHiuHOI0 GMOMOI0 MA CMPEco8UMYU PO3NAOAMU, WO CHPUUUHEHT
BILIHOIO 0eMOHCMPYIOMb 3HUNCEHHS QI3UYHOT AKMUBHOCMI, eMOYIHOI cmilIkocmi, Ha8UalbHOT MOMuUeayii ma coyiaibHol
63aemo0ii. Hattyacmiwi yuHHUKY, WO NO2IPULYIOMb AKICIb HCUMMSL, — MPUBATULL CMPeC, 20CMPI PeCRipamopHi 3aX80pHOGAHHS,
NOpYWenHs CHY, NpobieMU 3 KOHYEHMPAaYyi€elo, nOGMOPIogani comamuuni ckapeu. /locaiodcents niokpecaoioms HeoOXionicms
PAHHBOT OIACHOCMUKY MA KOMNIEKCHOI NCUXONOSTUHOT Ut MEOUUHOT NIOMPUMKU.

Bucnosku. Xporniuna 6moma ma cmpecosi po3naou Cymmeso 3HUNCYIOMb SAKICIb dcumms Oimetl, 6nAUeayu Ha ix (izuunuil,
emoyitinuil i coyianvHuii po3eumox. Cucmemamuyti OaHi ceioyamo npo nompeody y KOMNIEKCHUX 8MPYYAHHAX, U0 NOEOHYIOMb
MeOUUHY, NCUXONLO2IYHY MA COYIANbHY RIOMPUMKY, A MAKONC NPO HEOOXIOHICMb PO3POOKU epeKmMUBHUX NPOSPAM OONOMO2U
maxum Oimam ma nionimxam.

Knrouoei cnoea: oimu; nionimxu,; saxicme scumms,; cuHOpom XpoHiuHOi 6momu; cmpecosuii posnad;, 6itiHa; NOMeHyitiHo

mpasmamuyni nooii; NCUXono2iuHe 300pos s.

BcTyn

Januii ornsiyg mitepaTypy NPUCBIYCHUN BUBYCHHIO TO-
CTpUX IpoOIIeM, SKi B JaHWH 9ac aKTyaTbHi ISl MEIHIHUX
MPaIiBHUKIB Ta HAYKOBIIB B YKpaiHi — BIUTHBY TOCTPHX
pecmipatopHux iH(EKIii Ha AKICTh KUATTS AiTEH Ta Mif-
JITKIB, BUBYCHHS XPOHIYHOT BTOMH Ta CTPECOBUX PO3TAIIB,
110 BUKJIMKAaHI MOCTIMHUMHA BOCHHHUMH JiIMH Ta HACIIA-
KaMH IJIs1 JTUTSIOTO OPraHi3My.

JocuTs mommpeHnM B rairy3i JOCIiIKXeHb TpoMa-
CBKOTO 37I0pOB’SI € BAKOPHCTAHHS TEPMiHY «IKICTH KUTTSD»,
SIKAH (PaKTHIHO BUKOPUCTOBYETHCS IS TO3HAYEHHS HA00pY
XapaKTEPHUCTUK KUTTS, SIKI MOKHA BIOPSIIKYBATH Ha OCHOBI
JIBOX BiIMiHHOCTEH — MOXITUBOCTSAMI JJISI XOPOIIIOTO JKUTTS
Ta pe3yBTaTH )KUTTS; 30BHIIIHSA (CEpeJOBHIIIE TIPOKMBAHHS )
Ta BHYTPIIIHI IKOCTI XUTTS (camoi ironuan) [1].

AHari3 [HKeper JO3BOJIB BU3HAYNTH OCHOBHI YMHHHKY,
10 BIDTMBAIOTH HA SIKICTh JKUTTS JITEH ITICIIS TepeHeCeHNX
IH}EeKIIITHNX XBOpOO, Ta HOPIBHATH iX i3 MOKa3HUKAMH IIPH
HeiH(eKuiitHil maronorii — e piBeHs 0COOUCTICHOT Ta peak-
THUBHOI TPHBOXKHOCTI, EMOIIii{HA JTa01TBHICTD Ta BIIXUICHHS
BiJl ayTOT€HHOI HOPMH, HU3bKi TTOKa3HUKN CAMOOIIHKH Ta
HU3bKa Mpare3narHicTs [2, 3, 4]. V miteii micns mepeHece-
HUX TOCTPHX pecmipaTtopHux 3axBopioBasb (I'P3) MoxyTh
po3BHBAaTHCS Pi3HI (i3i070TiUHI MOPYIICHHS — CTIa0KICTh,
ITiABHIIICHA BTOMITFOBAHICTh Yepe3 IHTOKCHKAIIiIO Ta Ocia-
OJIeHHS OpraHi3My, HOpYyIIeHHS CHY (0e3COHHS, HECTIHKMI
COH), 3HIKCHHS alleTHTY, TOJIOBHUH 0116 [5]; Takox emo-
LiifHI IPOSIBY — JPATiBIUBICTb, INIAKCUBICTD, TPUBOXKHICTD,
CTpax PENMINBY 3aXBOPIOBAHHS, MOTIPIICHHS HACTPOIO,
THKOJH JeTIpecBHI CTaHH [6,7]. MOXYyTh pO3BHHYTHCH KOT-
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HITUBHI 3MiHM — 3HWKCHHSI KOHIIEHTpAIIlil yBard Ta IMBU/-
KOCTi MUCJICHHSI, TIaM 'AITi, CKJIa{HICTh 13 TOBEPHEHHSM [0
HABYAIBHOTO TIPOIIECY, 110 MOXKe OyTH 0OyMOBIICHO SIK iH-
TOKCHKAIII€I0, TAK 1 3arajibHOIO acTeHizartiero micis ['P3 [8].
Onucano po3BUTOK MOBEAIHKOBHX PO3JIaJIiB — BiIMOBA BijI
COIIiaJIbHOT aKTUBHOCTI, TIOCHJICHA 3aJISKHICTh Bl IOpOC-
JIMX, 3aMKHYTICTh 200 HaBIMaKu HAJMipHAa aKTHBHICTh, JTU-
THHA MOXe OOATHCS KOHTAKTYBaTH 3 iHIIUMU JITbMHU 4epe3
CTpax MOBTOpHOTO 3axBoproBanHs [9]. [IpuBepratoTh yBary
JIOCTTJKEHHSI, 110 BUBYAJIA TOCTPY PECTipaTopHy iH(eKIIito
B 0¢i0 BikoM 110 18 POKiB — Xap4oBi KOMIIOHEHTH, (Pi3HIHY
aKTHUBHICTbh, a TAKOXK CIOCIO KUTTS Ta OJIaromoxydds mi-
Tel — MCUXoComiabHi (PaKTOPH, SKi MOXKYTh BIIMBATH HA
JiKyBaHHS Ta AiarHoctuky [10,11].

Biilina cyTTeBO BIUTMBA€E Ha KUTTS Ta 3I0POB’s yKpa-
THCBKUX IITCH, NOTIPIIyrour (i3HYHKIMA 1 ICHXIYHAN CTaH
Ta CTBOPIOIOYH HECTIPUSATINBI YMOBH depe3 Hacmiaku [12].
‘YMOBH, 3 SKUMU 31IITOBXYIOTHCS TIiTH-O1KEHIIl, BIUIMBA-
10Th Ha (DI3UYHUE cTaH (CaHITapHI yMOBHU MepeOyBaHHs,
3aXBOPIOBAHHSI Ta X HACTIAKH, TOIIO) Ta MICUXOJIOTIYHUN
(ctpecw, nemnpecii, Tomo) [6]. Hogi iHdeKIiiiHi 3arpo3w, 1o
3’ SIBJISIOTHCSA 13 HeOAUEHOIO IIBUKICTIO, HE JIUIIIE CTIPHUYH-
HSIIOTh TOCTPi CTaHW, ajie i MaroTh JOBFOTPUBAITI TICHXI4HI
Ta KOTHITUBHI HACIiJIKK, 30KpeMa TPUBOXKHI PO3JIaJIH, Jie-
MIPECiio Ta MOCTTPaBMAaTHIHUHN CTpECOBUH po3nazn [8, 9, 13].

HayxkoBmi BigMidaroTh, 10 Yy IiTEH, sIKi XBOPilOTh Ha
TOoCTpi pecmipaTopHi iHPeKIii, MCUXO0eMOIIHHNN CTaH
0e3mocepeHbO KOpemoe 13 mepedirom xpopoou. Dizndne
Ta TMICUXIYHE 3/I0POB’S MIPU PECIIPATOPHUX 3aXBOPIOBAH-
HSIX TICHO B3a€MOIIOB’si3aHi. [lamieHTH, SKi IepeXKHBAIOTH
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TOCTPY JUXaJbHY HEAOCTATHICTh, HEPIAKO CTUKAIOTHCS
3 HAWTPUBOXKHIIIMM TPOSIBOM 33/IUIIKH — BITYYTTSIM IO~
BiTpsiHOTO rosoxy». Lleil cTaH akTHUBY€E AUISTHKA MO3KY,
TOB’s13aHi 3 PO3BUTKOM IIOCTTPaBMAaTHYHOTO CTPECOBOTO
po3Jnany, TPUBOKHOCTI Ta fenpecii, Aedinury yBaru, mo
YCKJIAIHIOOTh BiITHOBJICHHS Ta MiJABUILYIOTH MOTPEOy
B JIOBTOTPHUBAJIII MEAMKO-TICHXOJIOTIUHIM miarpumiti [14].
Bonnouac cTpec 31aTHUI BIUIMBATH Ha IMyHHY BiJIOBi/Ib,
30KpeMa 3HIKYBaTH e(DeKTUBHICTh BAKIIMHAIII] Ta TOCHITIO-
BaTU TSDKKICTP Iepediry iHQeKuiil npu HeCIpusTIMBOMY
TICHXOCOIIaJTbHOMY CEPEIOBHILI: JKATTERI TOI11, B3a€MOIis
13 CIMEHHHM PO3MIOPSIIKOM JHSI TAKMM YUHOM, 1110 TiTH 3 BU-
COKHM PiBHEM CTPECY Ta CTPOTHM CIMEHHUM PO3IOPSIIKOM
JTHST MaJTi BaK9i 3aXBOPIOBAaHHS, HiX iHII aith [15,16].

[Tepebir xBopoOHU, HEOOXIHICTH rOCHTiTaNi3aIi1, Xi-
PYPTidHi BTpyYaHHs Ta iHBa3UBHE JIIKyBaHHS BUCTYIAIOTh
3HAYHUMU CTPECOBUMH YNHHUKAMU JUIsl TUTHHH B TIEPio]
AKTUBHOTO PO3BUTKY. OJTHUM i3 METO/1iB 3HUKESHHSI TICUXO-
€MOIIIITHOTO HAIIPYKCHHS Ta MOJIETIIICHHS aaanTarlii JiTei
JI0 JIIKYBaHHS y TTeliaTpHYHii IPaKTHULIl € 3aCTOCYBaHHS Te-
paneBtiyHOi rpu [ 17]. Onmucano, Mo IiTH i3 TSHKKAMHA a00
PEIMIUBYIOUMMH ITHEBMOKOKOBUMH 1H()EKIIIMU CXUITBHI
JI0 PO3BUTKY IICHXOEMOLIIHHUX PO3IaliB, ane mpodimak-
THYHI 3aX0M y BUDISAI BaKIMHALIIT TOKPAIIYIOTh SKICTh
JKUTTS TaKWX MalieHTiB. [OcmiTami3amis Ha TpUBaIni 1me-
pioz Mae HeraTHBHUII BIUIMB SIK HA XBOPHX, TakK 1 Ha THX,
XTO JOINISIJIAE, YaCTO IPU3BIBIIN IO TOTO, YOMY MOXHa
3armo0irTH — PO3BUTKY IICHXOEMOIIIITHUX 3pyIIEHB Ta MO-
BE/IIHKOBHX po3nais [18].

JlocIiKeHHS 13 BUKOPUCTAHHSM TEPareBTHYHOT TPH
JUTSL JIITCH, 1110 TPHBAJIO JIIKYIOThCS B CTalliOHApaXx, CBiquarh
TIpo 11 MOTeHIIHHY e()eKTHUBHICTB SIK CKJIQIOBOT IeiiaTpuy-
HOT JIONIOMOT'H Ta MOXJIMBICTH IIHPOKOTO 3aCTOCYBaHHS
y KnmiHiuHi# npakrui [19,20]. BonrHouac icHye oOMexeHa
KUTBKICTh AOCHIIKEHb, 10 PO3MISJAI0Th BUKOPUCTAHHS
TEPANEBTHUYHOI TPH Cepel IITeH, SIKi OTPUMYIOTh TOCTPY
CTalliOHapHY JIOIIOMOTY.

BinpnricTs HAyKOBHX TOCTIHKEHB, IO CTOCYIOTHCS IICH-
XOEMOULIHHHUX MTOPYLIEHb, 30CEPEKEHI Ha XipyPri4YHUX
marfieaTax abo iHQexmiitHol Ta HeiH]eKIiiHoT maroorii
y mpopocinux [21], Toxi, AK y AiTeil 3a3HAYCHUIN HAIPSIMOK
JIOCITiDKEHb HeJIOCTaTHIN. J{estki OCITiIKeHHS MiATBePIKY -
FOTh, 1110 XPOHIYHHI OOJEOBUI CHHIPOM CYTTEBO MOTIPIIYE
SIKICTB XKHUTTA JiTeH BIKOM 7-8 POKIB MICIIsl ONIEpaTHBHUX
BTpYYaHb Ha MEPeHii YepeBHil CTiHI, 0 00yMOBICHO
MIJIBUIIICHHSIM PIBHS 3arajbHOTO EMOIIIHHOTO cTpecy. Bu-
KOPHCTaHHA y CKJIaJIi 3arajibHOI aHecTe31l KOMOIHOBaHOTO
MiodaciianbHOro GJIOKY CIPUSIE TPUILIBUILICHHIO BiTHOB-
JIEHHS HALI€HTIB, 3HUKCHHIO IHTEHCUBHOCTI 00JI50BOI0O
CHHIPOMY Ta 3MEHIIICHHIO €MOLIIHOTO Hanpy>keHHs [22].
CuMnToMH BTOMH 30€piratoThest HPOTSTOM KUIBKOX MICSLIIB,
TIOTiPIIIEHHS CHMITTOMIB OyBa€ dacTimie, a MOKpameHHs —
piaiie, ocobaMBO y AiTe# i3 XpoHiuHUM Oosem [23].

Cepen yuacHUKIB 0ararbox 10CHiPKeHb, YACTUM 3BEp-
HEHHSIM JI0 CIEIIaJliCTIB € CKapTh Ha XPOHIYHY BTOMY.
Cunnpom xpoHiuHoi Bromu (XB) odiuiitHo BU3HaUeHNI sk
OKpeMa JiarHoCTHIHa HO3010Tis 3 1991 poky. IcHye Kinbka
MiIXO/IIB JIO0 WOTO JIarHOCTUKH, OJHAK yYCi BOHU MEpe.-
0a4aroTh HASsIBHICTH CTIMKOT, BUCHAXKJIMBOI BTOMH, sIKa HE
HOSICHIOETHCS HASIBHUMHU COMaTHYHUMH 3aXBOPIOBAHHSIMH
a00 HacigkaMH (pi3HYHOr0 HABAHTAKCHHS.

HaykoBmi mOBiIOMIISIOTS IPO BUCOKHUI PiBEHb TPHU-
BOXKHOCTI, JIENIpecii Ta 3aHETOKOEHHS cepeT i UTITKIB i3
CHH/IPOMOM XPOHIYHOT BTOMHU/MiaJITi4HHH eHledanoMiesiT
(CXB/ME) — 1ie iHBanmin3yr0unii CTaH, SIKAN Bpaxkxae Bif
0,4% no 2,4% ycix mimniTkis [24]. [lo cymyTHIX CHMIITOMIB
CXB Hasexars 3arajibHe MOTipIIEHHS CaMOIOuyTTs, neda-
Tisl, MiQJITisl T apTPATisi, Hyl0Ta, TOPYIICHHS CHY, 3araMo-
POUYCHHS Ta KOTHITHBHI TpyrHomli. J{iarHocTH4H1 KpHTEpii:
BTOMa (> 3 MICSIIB) I AUTSIIOTO BiKy (Iesiki poOOoTH 3a-
3HAYAKOTh BIOPOIOBK 4-6 MicsiiB). [Ipu 1ipoMy BpaxoBaHO
HU3BKY (Pi3UUHY aKTHBHICTH, CKOPOYCHY TPHUBAJIICTH HITHOTO
CHY Ta TPYIHOILI i3 3aCHHAHHSM, SIKi BUSIBUIUCS TPESIUKTO-
paMH IO/aIbIIIOr0 PO3BUTKY XpoHiuHOI Bromu. Ha inauBi-
IyaJdbHOMY DiBHI JiTH ¥ MiJUTITKU OMHCYIOTH iCTOTHE IO-
ripmeHHst Gi3MYHUX MOXKIMBOCTEH, COIIaIbHUX KOHTAaKTIB
1 CaMOOITIHKH, MIiTpEHi, 3aItaibHi 3aXBOPIOBAHHS KUIIICUHIKA,
FOBCHUJIBHOTO 1/1I0NATHYHOTO aPTPUTY YX PO3JIaIiB HACTPOIO.
VY cBoIo "epry, OpUTaHCHKI aBTOPH 3ralyl0Th IIPO CHHIIPOM
XPOHIYHOT BTOMH SIK MAJIOBUBUCHHUH CTaH, 1110 CYTTEBO BILTH-
Ba€ Ha OCBITY, PO3BUTOK Ta SIKiCTh XKHUTTA [7,25,26,27].

JaHi KIiHIYHEX KOTOPT i3 MiATBEPIKCHUM [iarHO-
3oM CXB, a Takox pe3yiapTaTH NOMYISIIHHUX JOCITi-
JDKEHB, 1110 aHAJTI3yBaJIM XPOHIYHY BUCHAKIIMBY BTOMY 0€3
000B’SI3KOBOT'O MiATBEPAKEHHSI 1IarHO3Yy, 3HAaYHO BapiOIOTh
3aJIe)KHO Bij periony: cepex mitei 10-17 pokiB B ABCTpa-
mii—Bix 1,31 no 17,48 Bunaakis Ha 100000, Tomi sik cepen
nitedt 4-9 pokis — nurre 0,25 wa 100000 [28]. Tpusora ta
JIETIpecist € ay>Ke OMPEHUMH Y JiTeH, IPH IbOMY iICHYIOTh
oOMesKeHi, ajie HasiBHI I0Ka3u e(peKTHBHOCTI KOTHITHBHO-
MTOBEIIHKOBOI Teparii JJIs X CYIyTHIX cTaHiB [29].

Ha cporomni He icHye €IMHOT BU3BHAYEHOT MPUUUHH
a6o tpurepa CXB. [ToyaTox XBOpOOH MOXKE MaTH SIK 1O~
CTYTIOBHH, TaK i panTOBHH Xapakrep. barato mamieHTiB
MOBIZOMJISIFOTH ITPO TIOTIEpeHIN erizo/] iHpeKuiiHoro 3a-
XBOPIOBAHHSA (30KpeEMa, 3aJI03UCTOI INXOMaHKHU abo Bipycy
Emreiina-bapp) Ta cy0’eKTUBHE BiI4yTTS! HEIOBHOTO BiJI-
HOBJICHHS ITiCIIst HBOTO. J{JIst IHIIMX MOYIJIMBHM TPHUTEPOM
BHCTYTIAIOTh CTPECOBi a00 TpaBMaTH4HI MOAi1, K OymIn
HEePEKHTI Y IUTHHCTBI.

IcHyTOTE naHi Mpo poirk HU3KHU O10TICHXOCOMiaTbHUX
(daktopiB y GopMyBaHHI MOCTIH(EKIIHHOT BTOMH. Tak,
y TUTITKIB IMiJBUIIIEHA OOFOBA Ta CECHCOPHA Uy TIUBICTD,
BUpaXXeHi (QyHKI[IOHAIBHI MOPYLICHHS, BUCOKHI PiBEHb
TPUBOXKHOCTI, Kpalia BepOanbHa mam’sITh, TiABUIICHUN
piBeHp C-peakTHBHOTO OiKa Ta 3HWKEHHUU pPiBEHB BiTa-
Miny B12 y ma3mi acomioroTbes 3 pU3UKOM PO3BUTKY
XpOHIYHOI BTOMH Ticist iHpekmii Bipycom Emmretina-bapp,
TO SIK BipyCHE HaBaHTA)KCHHSI YH KUIbKICTh JIIM(OIUTIB
y KPOBI Takoro 3B 513Ky HE JIEMOHCTPYIOTb.

s cimeit 3axBoproBanHst mutuHu Ha CXB acortiro-
€THCS 13 BTPATOI0 YaCTHHU J0XO/iB, 3pOCTAaHHSIM BUTpAT
1 MIBUIICHNM piBHEM OaThKiBCHKOTO JHCTPECY, X0da HE
000B’3KOBO CYIPOBOIXKYETHCS MTIIBUIICHHSM PiBHS OaTh-
KIBCBHKOT TPHBOXKHOCTI 4 Aemnpecii. bparu i cectpu miteit
i3 CXB yacriie JeMOHCTPYIOTh CUMIITOMH TPHBOXXHOCTI
MOPIBHSHO 3 HOPMAaTHBHUMH BUOIpKaMH Ta ITOBIJOMIISIIOTh
mpo 0OMEeXeHHS y CIMEHHOMY KHUTTi, HeBU3HAYCHICTb,
colliaNibHy CTHTMaTH3alil0 Ta 3MiHy CIMEHHUX poOJeil.
BrmuB xBopoOW BHXOAMTH 32 MEXi iHAMBIAyalbHOTO Ta
cimeitaoro piBHiB. CXB Mae i 3Ha4HI cOIiaqbHI HACIAKH:
KUTBKICTh METUYHIX KOHCYIBTAMIH, 00CTEKeHb Ta PU3HA-
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YEHB JIIKAPCHKUX 3aC001B 3pOCTaE Y Mepiojl BCTAaHOBIICHHS
ZiarHO3Y, a piBEHb 3BEpHEHb 0 MEIMYHUX CIYXKO 3a1u-
IA€ThCS MIABUIICHUM sIK 32 6-10 pokiB 10, Tak i yepe3
6-10 pokiB micis mATBEPIKCHHS AiarHo3y [25].

Pesyneratul 0HOTO 3 AOCIIIKECHB, POBEICHHUX 13 3apa-
XyBaHHSIM TPbOX JIOCIIIJDKEHNX BUMIpiB ITOKa3aB, 1110 BTOMa
OyJa HafO1IBII CUITLHO OB’ s3aHa i3 BUMIPOM «COHJTHBICTh
Ta HEaKTHBHICTBH/TIPUTYTUICHHS peakiiii/Opak eHeprii», raii
WIIOB BEMIp «TPYAHOIL 3 KOHLICHTPALIIEIO YBarm» 1, Hape-
IIITi, BUMIP «IOKaTi30BaHu# OUTh. [le mareepmKye 38’130k
MK 3BHYKaMH CHY Ta CHMIITOMaMH BTOMH Y AiTeH JOIIKiIIb-
HOTO BiKY. 3B’S30K JIETUYHUX (PAKTOPIB i3 CUMITOMAMHU
BTOMH He OyJI0 MiATBep/DKeHO. SIK pe3ynsTar, 6aTbkam pe-
KOMEHIYETHCSI BCTAHOBHTH XOPOIIHUHA rpadik CHy ISt TiTeH
JIOIIKUTLHOTO BIKY Ha OCHOBI Pe3YJIbTaTiB JOCITIIKEHHS [S].

Broma npucyTHS nipu 6araTbox 3aXBOPIOBAaHHSAX, aje
YacTo M0B’513aHa 3 JIIarHO30M CHHAPOMY XPOHIYHOT BTOMH/
MIQJITI9HOTO €HIIe(aTIOMIENITY Ta, HEIIOJABHO, TOCTKOBII-
HOTO CHHJPOMY, IIMPOKO Bigomoro sik TpuBanuii COVID.
HesanexxHo BiJ NpUYMHN BTOMH, TPUHIIMIH JIIKYBaHHS €
OJTHAKOBMMH. PeKoMeHAy€eThCs MiAXiz 3a ygacTio Oarato-
podiIbHOT KOMaHM BKJIIOYHO 3 eprorepareBTamu, ¢i3i-
oTepamneBTaMu Ta nicuxonoramu [30,31].

IcHy!OTh YiTKI TOKa3K CTaTEBOro AUMOP(}i3My 11010
MIOIIMPEHOCTI (TepeBara XkiHouoi crari 3:1), KIHIYHAX
(heHOTHITIB Ta €TIONIOTIYHUX TPUTEPIB A0 MOSBU CUMIITO-
MiB MiaJI'YHOTO eHIle(aIoMieNniTy/CHHAPOMY XPOHIYHOT
BTOMH. EHITOKpHHONIOTIYHI 1011, 0COOMHBO Ti, 110 Bin0y-
BAIOTHCSI ITPOTATOM YChOTO XXHTTS KIHKH, ITOB’s13aHi 3 Ja-
HOIO ITaTOJIOTI€I0 Ta BKIIFOYAIOTH KOJIMBAHHS PETIPOTYKTHB-
HOTO MEHCTPYaJILHOTO IUKJIY, BariTHICTb, MiCIISIONIOTOBUI
TIepiof] Ta epruMeHOIIay3y TaKoX MaroTh 3HaueHHs [31,32].

JocaimkeHHs: BTOMH BKIIFOYa€ BUKOPUCTAHHS METO/IIB
MarHiTHO-pe30HaHCHOT ToMorpadii, 3anuc ¢izionoriyHux
Ta MOBEAIHKOBUX JIAHHUX JIOAWHH, @ TAKOXX BUKOPUCTAHHS
IUX KOJIEKTUBHUX JIaHUX JJIsi HABYAHHS Ta TECTyBaHHS
QITOPUTMIB MAaIlIMHHOTO HaBYaHHS Ta iX JOMOMOTY Y J0-
cimimxerHi Bromu [33]. Bonu BusiBIIIH, 1110 MOpQoIoTiyHa
kiacudikanis 3a roromororo MPT nonomorae npoBoguTi
CKPHHIHT TAII€HTIB i3 XpOHIYHOIO BTOMOIO, OJTHAK METOIH
CaMO3BITHOCTI a00 aHKETH, MOEAHAHI 3 AITOPUTMAaMH Ma-
IIMHHOTO HAaBYaHHS, OKAa3yIOTh MOXIHUBOCTI pAHHHOTO
MIPOTHO3YBaHHS Ta paHHBOTO BTpydaHH: [34].

11106 mpaBHIBHO OXapaKkTepU3yBaTH 3HAYEHHS TOBIJIO-
MJIEHHS PO BTOMY, CJTi/T BpaXOBYBaTH TPHUBAJIICTh, TSDKKICTH
Ta BiK mo4arky. [1oTiM KOHKpETHI 3ariTaHHsI 0J10 MOBCSIK-
JICHHOI MISUTHHOCTI, TiTi€HH CHY Ta COLIaBHOI cheph MO-
KYTh OyTH KOPUCHUMH JUIsi BCTAHOBJICHHSI KOHKPETHOTO
JiarHO3y Ta MPH3HAYCHHS BiIIOBITHOTO JTiKyBaHHS [35].

HayxoBmi 1oBonsTh, 10 cumMntoMu «goBroro COVID»
y Zitelt (BToMa, «TyMaH B TOJIOBi») 30iratoThCst 3 CHHAPO-
MoMm xpoHigHoi BroMu (ME/XBC), i 11e BigkpuBae MOX-
JIMBOCTI JUIsl KPALIOTO PO3yMiHHSI 000X CTaHiB, L0 4acTO
BHHUKAIOTH ITICIIA BipycHHX iH(pekii [36].

Pe3ynbraT A0 CTiHKEHHS T AKPECITIOI0TH 3HAYHHH He-
TaTUBHUI BIUTMB IVI00ANBHUX KPU3 Ha NICHXIYHE 3710pOB’ s
Cy4JacHUX MTTKiB. OTXKe, HOMTHKA B Chepi MICUXITHOTO
3[0pOB’s Ma€ mepedayaT BIPOBaKEHHS [UIECIIPSMO-
BaHMX BTPy4YaHb, CIIPIMOBAaHNX HA MIIBUILEHHS 31aTHOCTI
MOJIO/Ii €(PEKTUBHO CIPABIIATHUCS 31 CTPECOM, CIIPUYHHE-
HUM Kpu30BUMHU nofisimu [37, 38]. HeaOwu sixy ponb Bifi-
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TParoTh i BOEHHI KOH(QJIIKTH 110 BCbOMY CBIiTY, CTBOPIOIOUH
PSAI HACHIKIB — BiICYTHICTh MOCTifiHOT 6aThKiBCHKOT
OITIKH, TPUBAJIE PO3ITyYeHHs 3 OaTbKaMu (0COOIMBO Y BiKO-
Biif rpymi 6-12 pokiB), comianbHU piBeHB, piBEHB JOXOIIB
Ta OOMEXEHUH TOCTYH 10 TIOCIYT 3 OXOPOHU MCUXIYHOTO
37I0pOB’Sl MOXKE MTOPYIITYBaTH Npoliec popMyBaHHS Halii-
HOT IPUB’3aHOCTI Ta HEraTWBHO BIUIMBATH Ha COLIIAIbHO-
€MOULIHHNI PO3BUTOK TUTHHU, IO ACOLIIOETHCS 3 MEHIIIOO
EMOILIIfHOIO CTIMKICTIO 0 CTPECOBUX (haKTOPiB.

Hapa3si y cBiTi TpuBae OIM3BKO JBAANSTH CEMH KOH-
¢mikriB. Ha kans, cMepTh € HaliipaMaTHYHIIINM i HaiBHU-
3HaHIIIUM HaciakoM BiitHu. [TpoTsrom 20-ro cTomiTTs Taki
KoH(ITIKTH Npr3BenH 10 191 MisblioHa cMepTel, TepeBakHO
[IUBUTLHOTO HaceseHHs [6]. PiBeHb CMEPTHOCTI KOYKHOTO
CHOMOTO CepeJl IMBUILHOTO HaceseHHs 1mix yac [lepioi
CBITOBOI BifHU 3pic 0 IBOX TpeTHH Iif dac J{pyroi cBiTo-
BOI Bil{HH, 3 OAAJIBIIMM 3pOcTaHHsAM 10 90% cmepreii mia
yac koH(UIiKTiB Hanpukiai 20-ro cromiTrs [9]. 306poiiHi
KOH(IIIKTH TSATHYTH 32 COOOI0 MIMPOKUiT CIIEKTp CepHO3HHX
nipo6nem [15, 17, 39, 40]. bepyuu 1o yBaru, o npuoiIm3Ho
2 MinBsIpAY JIONEH Y CBiTI Hapasi MPOXKUBAIOTH y palioHaXx,
OXOTUICHNX 30pOMHUMH KOH(IIIKTaMH, [0 TPU3BOJSATH JI0
HACHJIbCTBA, IEPEMILIICHHS], TOIIKODKEHHS IH(PacTPyKTypH
Ta MOPYIICHHS POOOTH CITy»KO OXOPOHH 30POB’SI, CIIi T 0Ui-
KyBaTH 3HaYHOTO HETaTHBHOTO BIUTMBY Ha IXHE 3/10pOB’S Ta
6maromoyqust. Kpim Toro, HasBHI 1aHi TOKa3yioTh, o 89,3
MiJIbIiOHA JIIOZIeH Y BCbOMY CBITi Oy/iM IPUMYCOBO IiepeMi-
mieHi Hanpukiami 2021 poky BHaACTiIOK KOHQIIIKTIB, TIepe-
CITilyBaHb Ta IHIIMX (HOPM HACHIbCTBA, IpuIoMy 60% Jito-
JIel 3ATMIIIUTICS Y CBOTH KpaiHi sSIK BHYTPIITHBOIIEPEMIIICHI
0co0H, TOJI SIK PellTa MepPeTHYIIH MI>KHAPOIHI KOPJOHH SIK
OixeHui abo nrykaui nputynky [2,3,39].

ABTOpH HACTYITHOTO JOCHIKEHHS MM BICHOBKY,
110 IpyTa CBITOBA BiifHa OyJia HaI3BUYAHO TPUBOKHUM JI0-
CBi/IOM, SIKWIT MaB JOBTOTPUBAJI HACTIIKU [UIS TICUXI9HOTO
3[0pOB’sl THX, XTO BIKUB [4]. Bropruenns Pocii B Ykpa-
THy CyTT€BO MO3HAYMIIOCS Ha JieMorpadiqHuX nporecax Ta
TICHXOJIOTIYHOMY CTaHi HaCEJIeHHS — MAaCIITaOHi Mirparii
Ta 3MiHa COCO0Y JKHUTTS, PO3’€IHAHHS POUH 1 MOCTIHHUI
CTpec 3HAaYHO BIUTMHYJIHM HA CTAHOBHIIC MOJIOZI Ta PiBEHBb
HapOKyBaHOCTI, BIIOWIIMCSI Ha TICUXIYHOMY 3[J0pOB’1 JiTEH,
TIPU3BEIIHN JI0 TIOYAIAHHS BUSBICHHS Pi3HUX 3aXBOPIOBAHb
Ta 3arOCTPCHHS XPOHIYHUX MATOJIOTIH y miTeil. Takox iH-
(hekiiiHI XBOPOOU 3aTUIIIAOTHCS OJJHIMH 3 OCHOBHHX ITPH-
YHH JUTSTY01 3aXBOPIOBAHOCTI i 4aCTO MArOTh 3aTSLKHUH T1e-
peOir, BruiBaroun Ha (i3MYHUHA PO3BUTOK, EMOLIIHHUI CTaH
1 comiamizariro AuTHHA. TprBai XBOPOOH CYTTEBO OOMEXK-
YIOTh MOBCSIKICHHY aKTHBHICTb, 3MEHILYIOTh MOXKJIMBOCTI
JUTS. HAaBYaHHS Ta B3a€MOII1 3 omHoiTKamu [18].

3Bakar0dyM Ha BUIIEBKa3aHE PaHHS TCHXiaTpU9HA JI0-
TIOMOTa JIIOIISIM, SIKI CTPaXKJIat0Th Bijl ICUXIYHUX PO3JIAJIB,
TOB’I3aHUX 3 BITHOIO, TOBUHHA BBAYKATHCS TPIOPUTETOM
[40], 30kpema, cToCOBHO JiTeii Ta migmiTKiB [38, 41]. Biblie
TOT0, HE3B)KAIOYH HA HASBHICTH €()eKTUBHUX METO/IB JIIKY-
BaHHsI, Ha TIPAKTHII ICHYE€ HU3bKHUIT JOCTYII 10 MEIMYHOTO
00CITyroByBaHHs Ta HEOCTATHII piIBEHb MEJUYHUX ITOCIYT,
JOCTYITHHX ISl BPA3JIMBUX TPYIl HACEIECHHS, TAKUX SIK Mi-
rpaHTH Ta OiKeHw [42], 1110 € OCHOBHUMH MEPENIKOJaMu
JUTSL 3aXMCTY TICUXIYHOTO 340POB’S IIUX TPYIl HACEICHHS.
3okpema, OyJI0 ONMCAHO HU3KY MEPELIKOJ VIS TOCTYITY 10
NICUXIaTPUYHOT JOIIOMOT'H, TaKHX SIK Opak 3HaHb MPO OPH-
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JIMYHI IIpaBa Ta CHCTEMY OXOPOHH 3710POB’sI B KpaiHi repe0y-
BaHHSI, TIOTAHE BOJIOIHHS MOBOIO JaHOI KPaiHH, HETaTHBHI
KyJIBTYPHI NIepeKOHAHHS I0J10 IICHUXIYHOTO 3710POB’sI, Pi3HI
KyJIBTYpHI O4iKyBaHHS IIIOI0 MEAWIHUX MPAIliBHUKIB, OpaK
JIOBIpH JI0 CITy’k0 Ta OpraHiB BIaJy B KpaiHi nepeOyBaHHs,
1 B TOMY YHCTI CTpaX CTUTMAaTH3aLlil.

Byno mpoananizoBaHO Marepiaiy, B IKUX NIPOBOJH-
JIMCS TOCIIJKEHHS IOL0 OLIHKH SIKOCTI JXUTTA IiTEH
1 MUTITKIB, SKi IPOXXUBAIOTH B 30HI OOWOBMX KOH(IIKTIB.
JiB4aTa mposeMOHCTPYBaJIM BUILMHA PiBEHB SIKOCTI KUTTS
mopiBHsHO 3 xutomsmu (p<0,05), HezamexxHo Bin Biky [43].

Bruug Biiinu sik pakTopy pusnKy 100pe BUBYEHO, 3HA-
YHO MEHIIIE BiJIOMO IPO POJIb JIOKAJIFHOTO CEPEIOBHIIA
TpOXXUBaHHs OikeHIiB. BomHouac, okpemi J0CIiHKeHHS
CBI/I4aTh PO HASBHICTH Y YACTUHHM JiTeH BUCOKOTO PiBHSA
TICUXOJIOTI9HOI CTiMKOCTI Ta 30epeskeHHs HOPMAJIBHOTO
PO3BUTKY a00 HE BHSBISIOTH CyTTEBOTO 3B’SI3KY MIX PiB-
HEM TepeIMIrpaIiiifHuX TpaBMaTUYHUX ITOMIH Ta MCHXi4-
HuM ctaHoM [15, 44]. Haromicts, Monoap KeHii moBimgo-
MJIsJIa IPO BUCOKHMH PiBEHb TPAaBMAaTHYHOIO JOCBily Ta
eMolIiitHi mpobnemu [45].

[Momyk nepexpecHUX AOCHIPKEHb, SKi TOPIBHIOBAIIH
NITEH, 110 3aIUIIUInCcA 0e3 0aTbKiIBCHKOI OITIKH, 13 IXHIMU
POBECHHMKaMH, SIKi BUXOBYBAJIUCS OaThbKaMu, OKa3aB, 110
OCHOBHUMH OyNH ACTIPECUBHI Ta TPUBOXHI CUMIITOMH,
a TaKoX eMOIiiHi i moBeninkoBi mopymeHHs [46]. s
3MEHIIICHHS] TAKUX PU3UKIB HAyKOBIIl pEKOMEH IYIOTb BIIPO-
BaJKyBaTH CBOE€YACHI IIPOTPaMH MiATPUMKH, CIIPSIMOBaH1
Ha (opMyBaHHS HAaBUYOK €(PEKTHBHOTO EMOIIITHOTO Ta
ITOBEIIHKOBOT'O TIOAOIAHHS TPYAHOILIIB, a TAKOX MOCH-
JICHHSI MWKUIBHOT Ta OJJHOMITKOBOT miaATpuMKH. [17, 44].
O1iHIOIOYN TICHXOJIOTIYHE 310pOB’ st O1KEHIIB 3 YKpaiHH
no Himequnnwn, Oyno 310paHo mepexpecHi AaHi Bix BU-
0ipKH YKpaiHCHKUX ODKCHI[IB Ta BUSBJICHO MCHUXOJIOTIY-
HUH JUCTpeEC, IEIPECUBHI CUMIITOMH Ta TPHUBOT'Y, SIKi OyITn
OB’ s13aH1 31 3HIYKEHHSIM SIKOCTI )KUTTS BHACIIZOK II00aIIb-
Horo noterwtinas Ta COVID-19 [47].

Jis MaiOyTHIX TOCIiIKEHb PEKOMEHIYETHCS 3aCTOCO-
ByBaTH OUIBII peNpe3eHTaTHBHI METOI BiIOOPY, BpPaxoBy-
BaTU COIIATbHO-EKOHOMIUHHN CTaTyc 10 npuoOyTTs a0 Hi-
MEYYHHH Ta NOPIBHIOBATH YKPATHCHKUX ODKEHIIIB 3 IHIIMMH
TpyIaMH JUTS OIIHKH crierudiqHoCTi X moTped i eexTus-
HOCTI IHTeTpaniifHiX 3aXoiB. SKICHI IOCHIIKEHHSI MOXKYTh
HaJaTn OUTHII MNOOKE PO3yMIHHSI IETEPMIHAHT IICHXIYHOTO
3[0POB’S Ta SIKOCTI KUTTA wi€l rpymu [41].

Pocilicbke BroprHeHHs B YKpaiHy CHPUYMHHIIO Pi3Ke
3pOCTaHHS KUIBKOCTI AiTeH Ta MiAJITKIB, SIKi 3a3HAIOTH
BIUIMBY BiliHM Ta IHIIMX TPaBMAaTUYHHUX MOJIN Ta MOTpe-
OyIoTh TicuxiaTpu4HOI qomomoru [48, 49]. 3 Touku 30py
TIOJITUKY Ta MPaKTUKH, CBOEYACH] IHTEPBEHIIii, CIIPSMO-
BaHi Ha IOKPAIIEHHS CHY, ITiJBUIICHHS CAMOOIIHKH, KOH-
LEHTpAIlil Ta BUPIMIICHHS CHMITTOMIB Jlenpecii i TpuBoTH,
MOXKYTb 3HaUHO MMOKPAILUTH SIKICTh XKUTTA ObkeHwiB [47].
HeoOximgHi HOBI JOCTIIKSHHS IS OI[iHKU €()EKTHBHOCTI
TICUXOCOI[IaJIbHUX BTPYYaHb Yy MOPIBHSHHI HE JIMIIE 3 BiJI-
CYTHICTIO JIIKyBaHHs, aje i oxHe 3 omHuM [50]. Hapasi
6mu3pko 50 MinbiioHiB miTel y CBiTi BikoMm 10 18 pokis
OyJIM 3MyIIIEH] 3aJIMIINTH CBOI JIOMIBKH uepe3 30poiiHi
KOH(IIKTH Ta iHIII HaI3BUYalHI cutyamii. Taki giTi Ta
HIUTITKY MArOTh MiABUIICHUI PU3HK PO3BUTKY MOPYIICHb
NCUXIYHOTO 370poB’s [51].

BucHoBku

[HdekuiiiHi 3aXBOPIOBAHS CTAHOBJISITH CEPHO3HY IJIO-
OanpHy 3arpo3y nauaeMiid. CHCTeMH OXOPOHH 3I0POB’ s
KpaiH MaroTh OyTH Kpalle IiJroTOBJIEH] He JIUIIE JI0 I10-
JOaHHs ToCTpoi (ha3u XBOpoO, ajie i 10 MOAaTBIIHX MOX-
JIUBUX TICUXIYHUX HACIIAKIB, 1110 BAHUKAIOTH ITiCIIs MaCIII-
TaOHMX CIalaxiB HOBHUX MAaTOreHiB. J[j1s1 bOro HeoOXigHO
3a0€3MeYnTH PI3HOMAHITHI IIJISIXH TOCTYITYy HACEJIEHHS JI0
MOCIIYT 13 MIATPUMKH MICUXI9HOTO 310poB’st. Takox HeoO-
XiZHa ONTHUMI3aMis JIKyBaHHS NCUXIYHUX 3aXBOPIOBAaHb
3a JIOIIOMOTOI0 MIKAMCIMILTIHAPHOTO MiAXO0/Y, 0COOIHBO
30CepeDKEHHS Ha CHMIITOMAaX BTOMH, (DYHKIIIOHAJIBHIHN Ta
npodeciitniii peabimitarii, a TAaKOX IHTEHCHMBHUX ITICUXia-
TPUYHUX BTpy4aHHAX. OCTaHHI HAyKOBI IOITMCH MOKa3aJIl
3B’S130K NICUXOEMOIIIITHUX Ta MOBEIIHKOBUX PO3JaAiB Ha
I pi3HUX iH(eKkuii. Pe3ynpraTn BKaszyloTh, 110 rocIiTa-
J30BaHi JiTH € BPa3IMBOIO KATETOPI€IO Ta 3alIeXKaTh BiJl
COILllaJIbHAX YMOB, sIKi BIUTUBAIOTh HA MICHXIYHE 37I0POB’SI
1 marfienra, i 6arbkiB [18].

IIpobiema SKOCTI KHUTTSI AITEH 31 CTPECOM € HaJI3BU-
YalHO aKTyaJ bHO. BOHA Mae sIK MEJIMYHUI, TaK 1 COIlialb-
HUM BUMIip, OCKUTBKH Bil PiBHS IICHXOEMOIIIfHOTO OJ1arormo-
Jy44si Ta 30aTHOCTI TUTHUHU 10 aaNTallii 3aJIeKUTh YCITilI-
HICTB JIKYBaHHS, IIBUIKICTh peadiiTaIii Ta 3SHKECHHS PH-
3MKY XpOHI3allil MICUXIYHKX 1 coMaTnuHuX po3namis [10,14].

Yci icuxiarpu Ta ICUXiaTpUYHI acOIliallii MIOBHHHI He-
CTH COLIAIBHUI 000B’ 130K OO0 I ABUIIEHHS 0013HAHOCT1
cepeq; 0ci0, sIKi IPUEMAatOTh MOMITHYHI PillIeHHS], BITHOCHO
HACITIIKiB 30pOHHUX KOH(IIKTIB IS ICUXI9HOTO 3I0POB s
HaCeJIeHHS, 110 € YaCTHHOIO iXHhOr0 000B’S3KY MiKIyBa-
THUCS TIPO JIFOCH, SIKi TepeKUBAFOTH HACIIIKY BiiHU.

YV xonTekcTi nmpoekty MyHealth pekomeHIyI0Th CTBO-
PEHHSI MOXIIMBOCTEH J1st poO0TH abo OCBITH, pPO30ynOBi
COIIaJIFHOTO KaIiTally Ta 3B’s3KiB Yy iXHIX HOBHX I'poMa-
JlaX, CTBOPCHHS MEIMYHUX/COLIAIBHUX CITYKO IUIs Bpas-
TUBUX OiXCEHIIIB, 3a0€3IEYCHHS TOCTYITHOCTI mpodinak-
TUYHHUX MEIUYHHUX BTPYYaHb, TAKHUX SIK TPYIH MIATPUMKU
OJTHOJIITKIB, I/IBUIIEHHS 0013HAaHOCTI Y MicLIeBUX palioHax
mpo mpobaemMu iMMirpanii, IMCKpUMiHAIII, pacu3My Ta
IHBECTYBaHHS y HABUYKU MEIUYHHX MPaliBHUKIB (TOOTO
repeKiIaiadiB, KyJIbTYpPHUX TOCepeTHIKIB). [38, 52].

Bruius BiiiHu Ha JiTell € BEIMUYE3HUM Ta IMOBCIOIHUM,
i3 YNCIIEHHUMH HETaTUBHUMHM HACIHIiJIKAMH, BKIIOYAIOIH
HETaifHi CTPECOB1 peaxilii, MiIBUIIEHUH PU3UK PO3BUTKY
MIEBHUX TICUXIYHHUX PO3JIaJiB, JUCTPEC BiJ] IPUMYCOBOTO
PO3IydeHHs 3 0aThbKaMH Ta CTPax 3a OCOOHCTY Ta CiMeiHy
0e3IieKy, o MOXKE MaTH TPUBAJIMIA BIUIUB Ha TXHE (i3nuHe
Ta MCUXIYHE 30POB’S i Omaromomy us.

KitouoBHM 3HaYEHHSIM U1 3MIIHEHHS ICUXIYHOTO
3[I0POB’ Sl YKPAaiHCHKIX O1XKCHIIIB € CBOEYACHICTh IHTCPBCH-
Ii}, CIpsIMOBaHMX Ha ITOKPAIICHHS CHY, ITiABUIIICHHS Ca-
MOOIIHKH, KOHIIEHTpALlil Ta BUPIIIEHHS CUMIITOMIB JIeTpe-
cil i TpUBOTH, IO MOYKE 3HAYHO TTOKPAIUTH SKICTh KHUTTS
[Tpu 11bOMY TOLITBHO BPaxoBYBATH MPOEKTH IIITPUMKH,
OpIE€HTOBaHI Ha TeHACPHI MOTPEOH, a TAKOK KOMILICKCHE
BUPIIIEHHS HACITIKIB TpaBMaTUIHOTO A0CBiny [47,49,53].

BiifHa Mae sk HeraiiHi, Tak i JJOBFOCTPOKOBI HACIIIKH
JUTS TPOMAJICEKOTO 3JI0POB’ Sl — JIFOAU MOXYTh 3arHHYTH
a0o0 OTpUMaTH IMOPaHEHHs BHACIIJIOK CAMOTO HACHJIBLCTBA,
a00 K MOXXYTh PO3BHHYTHCS TIPOOIEMH 31 3T0POB’SIM, IIIO
BHHHKAIOTh Yepe3 TPaBMAaTUYHUK JOCBif BIHN Ta oOMe-
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JKCHUH JOCTYH IO HAJISKHOI MEAWYHOI jorioMord. BiliHa
MOKE€ BIUTMBATH HA JIIONEH Ha Oy/b-SIKOMY €Tarli )KUTTS —
Bi/l HEMOBJISITH Ta PAaHHHOTO TUTHHCTBA J0 TOPOCIOTO
BiKY — IPOTSTOM TPUBAJIOTO Yacy. Aye JiTH, IMOBIpHO,
HANOLIBIIE CTPaXTAIOTh B/l HACHIAKIB BilfHH BpaXOBYIOYH
Ha/[3BUYAIHy BaXTMBICTH MEPIINX POKIB Y )KUTTI TUTHHU.

Bropraenns Pocii B YkpaiHy BKOTpe NpOJIHMBA€E CBITIIO
Ha HeTaTUBHI HACIIKY BilfHN Ta € BAXJIMBUM HaraJayBaH-
HSIM TIPO Te, 110 MOTepeIHi Ta MOTOYHI BilfHH Yy BChOMY
CBITI 3aB/aJH 1 3aBAAIOTH 3HAYHOI IIKOJH 37I0POB’I0 Ta
SIKICHOMY JKHTTIO JIiTeH, y TOMY YHCIIi HACTYITHUX MOKO-
nieb. Hacnmigku BIHHU 71 QUTSYOTO HACEICHHS € pyii-
HIBHUMH Ta TPUBAINMHU 1 HE OyJe TepeOiTbIIeHHIM 3a-
3HAYUTH, [0 BillHA € HAA3BUYAHOIO CHUTYAIII€I0 B rary3i
OXOPOHHU 370pOB’s Kpainu [54].

Pe3ynbraT IbOTo OIIAAY MOXKYTh CITYTYBaTH ITiATPYH-
TSAM JUTS MEIMYHUX MPAIiBHUKIB, MOJITHKIB 1 YPSIOBIIB
IIO/I0 TJIaHYBaHHS NMPOQITAKTHYHUX, IIPOMOIIHHUX Ta
TEpaNeBTUYHUX CTPATETiH, CIPSIMOBAHUX Ha MiATPUMKY
3I0pOB’s Ta OJArOMONyYUsl YKpaiHChKUX AiTel. Bxpaii
BaXXITMBUM € CTBOPEHHS YMOB ISl peadumiTarii JiTe, sKi
MAalOTh IICUXOJOTIYHI TPOOIEMH 3I0POB’S MUISIXOM ITiJI-
BHIIIEHHs 0013HAHOCTI OAaTHKIBCHKOI CIIJIBHOTH — ITOKpa-
IIEHHs] MEHTAJILHOTO 3/10pOB’s IiTeil; coliaibHa iHTerpa-
1is1 Yepe3 HAIATOKEHHS! HOBUX 3HAHOMCTB, II0 3HU3HUTh
MTOYyYTTA 130J1sI1ii y IepeMilieHux ocib; 1ocTy 110 1cu-
XOJIOTIYHOI MIATPUMKH Ta peadinmiTamii, SKuii JOTIOMOXKe
JUTSIM BIIOPATHCS 3 0COOMCTUMHE TPaBMaMH ITiJ] Yac BiifHU.

[MingTpumKy ¢i3WYHOT Ta IICHXOIOTIYHOT aKTUBHOCTI
HaJacTh MOXJIMBICTH Oe3IeuHoro nepedyBaHHs AiTeH
1 mUTITKIB YKpaiHK y 03710poBUMX Tabopax Ha TEPUTOPil
KpaiH ImapTHEpiB, 0 CIIPSIMOBAHO Ha 3MEHIIIEHHS ITPOSIBIB
CHUHJPOMY XpOHI4HOI BTOMH Ta cTpecy. PopMyBaHHS Ta
po3pobka Mozei kiacudikamii Ta TPOrHO3yBaHHS edek-

NMiTepatypa:

TUBHOCTI IICUXOJIOTIYHOT Ta (hi3MIHOT peadimiTalii B aiTei
i3 XpOHIYHOIO BTOMOIO Ta CTPECOM MOBUHHA MPOBOJUTHUCS
Ha OCHOBI Pe3yJbTaTIB PerpeciifHoro Ta KJIacTepHOro aHa-
Ji3iB, A€peB pillleHb Ta HEHPOMEPEKEBUX MOJIEIICH.

st mogonaHHs psiy MEpenko Ta MOKpaIeHHs TICH-
XI4HOT JOMOMOTH JAIiTSAM il 9ac BOEHHOTO Yacy Oyio 3a-
IIPOTIOHOBAHO HU3KY PEKOMEH/aMil, a came:

- HaBYaHHS CaMOCTIHHOMY PO3Ii3HaBaHHIO CHMIITO-
MiB TICUXI9HUAX PO3JIAIiB;

- TIOJOJIAaHHS COLAJIbHUX Ta JIHTBICTHYHMX Oap’epiB
JUISL TOCTYITY /10 TOCIYT TICUXIYHOTO 3/10pPOB’sI;

- HaJaHHS TOCIYT A1 OJIAronoxyddsi, po3MNpPEeHHS
0e3MevYHnX, COomiaJbHO MPUHHATHUX 0Aa30BUX MOCIYT 3a
JIOTIOMOTOIO MICIIEBHX TI'PYTI MITPUMKH Ta HEYPSIOBHX
OpraHi3arii;

- TIOCWJICHHS MOKJIMBOCTEH CKPHHIHTY ICHXIYHUX
po37najiB Ha PiBHI HEBIIKIAAHOI Ta IEPBHHHOI MEIHMYHOT
JIOTIOMOTH;

- HaJaHHS CHCMialli30BaHUX MOCAYT QaxiBIsIMH
3 MICUXIYHOTO 370pOB’S;

- 30iJbIICHHS BUKOPUCTAHHS TeJeTICUXiaTpii.

KoHcnikT iHTepeciB. ABTopu eKIapyrOTh Mpo Bij-
CYTHICTb KOH(JIIKTY iHTEpeciB.

Dxxepena cdiHaHcyBaHHSA. Crarts omyOiKoBaHa
6e3 Oyab-s1K01 (PiHAHCOBOT MiATPUMKH.
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QUALITY OF LIFE IN CHILDREN WITH CHRONIC FATIGUE AND STRESS-RELATED DISORDERS:
A SYSTEMATIC LITERATURE REVIEW

S. Nykytyuk', S. Levenets', T. Hariyan', T. Hariyan?® V. Synytska', A. Sverftiuk'

Ternopil National Medical University named after I. Ya. Horbachevsky',
Ternopil Academic Lyceum «Ukrainian Gymnasium named after Ivan Franko»?
(Ternopil, Ukraine)

Summary.

To analyze data from contemporary scientific literature on the quality of life of children with chronic fatigue and stress-related
disorders; to identify the the principal factors influencing their physical, emotional, and social functioning.

Materials and methods. A systematic review of publications indexed in the PubMed, Scopus, Web of Science, and MEDLINE
databases over the preceding 5-10 years was conducted. Studies that evaluated symptoms of chronic fatigue, stress-related disorders,
and quality-of-life indicators in children and adolescents in the context of war were included in the analysis.

Results and discussion Children with chronic fatigue and stress-related disorders associated with war exhibited reduced physical
activity, as well as diminished emotional resilience, academic motivation, and social interaction. The most frequently identified factors
contributing to diminished quality of life comprised prolonged stress, acute respiratory infections, sleep disturbances, difficulties with
concentration, and recurrent somatic complaints. The importance of early diagnosis and the provision of comprehensive psychological
and medical support was emphasised in the reviewed studies.
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Conclusions. Chronic fatigue and stress-related disorders substantially impair the quality of life of children, adversely affecting
their physical, emotional, and social development. Chronic fatigue and stress-related disorders substantially impair the quality of life of
children, adversely affecting their physical, emotional, and social development. The accumulated evidence underscores the requirement
for integrated interventions incorporating medical, psychological, and social support, together with the development of effective assistance

programmes for affected children and adolescents.

Keywords: Adolescent; Child; Chronic Fatigue Syndrome; Potentially Traumatic Events; Psychological Health; Quality of Life;

Stress-Related Disorder; War
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Summary.

Palliative and hospice care (PHC) is provided to patients with life-limiting conditions during the terminal phase of illness, typically
in the final weeks of life. Globally, an estimated 56.8 million individuals require such care annually, of whom 25.7 million are in the
last year of life. The prevalence of individuals in need of PHC remains stable at approximately 1% of the general population and
exhibits a gradual annual increase. A substantial proportion of these patients are children. In Ukraine, estimates of the paediatric
and adult population requiring palliative care range from 130000 to 2 million; however, there is no officially endorsed national
list of conditions designated for state-funded palliative care provision. In 2018, the Ukrainian Centre for Social Data conducted an
assessment of PHC needs and proposed inclusion of the following conditions: congenital malformations, severe perinatal disorders,
cerebral palsy, malignant neoplasms, diabetes mellitus, severe and profound intellectual disability, HIV/AIDS, inflammatory diseases
of the central nervous system, decompensated cardiovascular diseases, tuberculosis, phenylketonuria, cystic fibrosis, chronic hepatitis,
and mucopolysaccharidoses. The estimated need was approximately 66 000 individuals. During 2019 and 2020, this estimate declined,
conforming to a downward linear trend. However, this method proved insufficiently accurate for forecasting future requirements.

Aim of the study to identify the optimal method for predicting the need for palliative and hospice care among children with
incurable conditions in Ukraine, with estimation of annual demand during the pre-war period.

Materials and methods of research. The selection of a predictive modelling approach for refinement was conducted among
linear and nonlinear trends (logarithmic and exponential). Although nonlinear models offer the advantage of non-negative
outputs (avoiding physically implausible negative values), the linear trend demonstrated superior empirical fit and was therefore
selected for enhancement. It was subsequently integrated into a time-series framework using the Seasonal Autoregressive
Integrated Moving Average (SARIMA) model, with model selection criteria set at a 5% significance level for the null hypothesis
and a 95% confidence interval (CI). The 2020 pre-war dataset was adopted as the reference model.

Results. The final forecasting model corresponded to a moving average trend with a fixed smoothing window. The need for PHC
among children in Ukraine in 2020, calculated using official national medical statistics, amounted to 49 000 individuals — a reduction
of 7.8% compared with 2019. The linear trend forecasted a decrease of 9.2%, whereas the moving average trend predicted a decline of
11.4%. The largest absolute discrepancies between forecasted and observed values were observed for decompensated cardiovascular
diseases (—26.3%), malignant neoplasms (+11.5%), and intellectual disability (—10.7%). The most accurate prediction was obtained

for tuberculosis. The moving average trend exhibited greater overall accuracy (mean absolute percentage error: 3.6%) compared with

the linear trend (8.2%), albeit with marginally lower statistical significance. Evaluation of the 95% CI indicated high precision for
conditions with stable epidemiological patterns. The hybrid model achieved statistical significance (p < 0.05) for 6 out of 14 nosological
entities, compared with 4 out of 14 for the linear trend alone. Validation of the refined moving average forecasting method demonstrated
that 7 out of 14 nosologies (50%) fell within the 95% CI. For 9 out of 14 conditions, the moving average method yielded a smaller
prediction ervor. Overall, the moving average trend outperformed the linear trend in 64.0% of cases. The hybrid approach— combining
linear trend extrapolation with moving average smoothing — enabled narrowing of the confidence interval and attainment of p < 0.05
for 6 out of 14 nosologies, versus 4 out of 14 for the unmodified linear model.

Conclusions. A hybrid moving average trend method with a constant smoothing window — derived from a linear trend refined
through time-series analysis at the 5% null hypothesis threshold and 95% CI — enhanced the accuracy of predicting paediatric
palliative and hospice care needs in Ukraine. Nevertheless, model calibration remains necessary for critical nosologies, such as
decompensated cardiovascular diseases at palliative stages. Utilisation of the confidence interval for the moving average trend

facilitated identification of both model strengths and priority areas for methodological improvement.

Keywords: Advanced demand predicting; Linear models; Logarithmic models; Exponential models; Model validation.

Introduction

Palliative and hospice care (PHC) is intended for incurable
patients in the last weeks of their lives. According to the
World Health Organization (WHO, 2020) [1], approximately
56.8 million people worldwide require palliative care each
year, including 25.7 million during the last year of life. Only
14% of patients in need of palliative care receive appropriate

212

services. About 80% of them live in low- and middle-income
countries, including 98% of children requiring palliative care
(Worldwide Hospice Palliative Care Alliance, 2020) [2].
In these countries, only around 1% of patients receive the
necessary palliative care. In countries with well-developed
palliative care systems, the highest level of coverage is
observed among cancer patients (70-90%). By 2040, the
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number of people in need of palliative care may increase by
25-47%, and by 2060 it may double [3; 4].

Statistical data on the number of palliative patients in
Ukraine diverge in different documents of the Ministry
of Health and the Government of Ukraine [5-7] with
significant discrepancies from 130 thousand up to 2 million
adults and children. Such a large discrepancy in data is due
to the lack of a definite position on the list of nosologies
that the state is ready to treat as palliative. The list of
palliative diseases for children in Ukraine was proposed
by the Ukrainian Center for Social Data (UCSD) in 2018
[8]: life-threatening congenital malformations, severe
perinatal conditions, cerebral palsy, malignant neoplasms,

diabetes mellitus, severe and profound mental retardation,
HIV/AIDS at the AIDS stage, inflammatory diseases
of the central nervous system (CNS), decompensated
cardiovascular diseases (CVD), progressive and antibiotic-
resistant tuberculosis, phenylketonuria, cystic fibrosis,
chronic hepatitis and mucopolysaccharidoses. According
to UCSD estimates, in 2018, the need for PHC amounted
to more than 324 thousand people, including almost
66 thousand children. This calculation is based on the
application of expertly determined coefficients to the
data of medical statistics of the Public Health Center of
the Ministry of Health of Ukraine, national registers of
tuberculosis and cancer (Table 1).

Table 1

The need for palliative and hospice care among children in Ukraine in 2018 according to UCSD

Palliative nosology ICD-10 code Data source (Medstat) Patients, thous.” | Coefficients | Result, thous.”
Congenital malformations | Q00-Q99 |T3220 F20 R18.0 C4 54,1 0.30 16,2
Perinatal conditions P05-P96 |T3220 F20 R17.0 C4 59,2 0.20 11,8
Cerebral palsy G80 T0800 F19 R6.3 C1 13,7 0.80 11,0
Malignant neoplasms C00-C97 |[T3220 F20 R3.1 C4 10,4 0.80 8,3
Diabetes mellitus E10-E14 [T0800 F19 R4.2 C1 9,3 0.67 6,3
Mental retardation F72-F79 |T2100 F10 R21 C10+11 6,8 0.67 46
(severe and profound)

HIV/AIDS B20-B24 [T0800 F19 R1.2 C1 2,6 0.67 1,8
Inflammatory diseases G00, GO03,

of the central nervous G04, G06, [T3220 F20 R7.1 C4 1,7 1.00 1,7
system G08, G09

. . T3220 F20 R10.2+10.3+

Cardiovascular diseases 100-199 10.4+10.8+10.10+10. 11 C4 2.1 0.67 1,4
Tuberculosis A15-A19 |[T3220 F20 R2.2 C4 1,0 0.90 0,9
Phenylketonuria E70.0 T0800 F19 R4.6 C1 0,9 1.00 0,9
Cystic fibrosis E84 T0800 F19 R4.8 C1 0,6 1.00 0,6
Chronic hepatitis K7f’<’7§.735'2’ T3220 F20 R18.0 C4 0,7 0.67 0,5
Mucopolysaccharidoses E76 TO800 F19 R4.7 C1 0,1** 1.0 0,1**
Total 66,0

Notes: Medstat — Center for Medical Statistics of the Ministry of Health of Ukraine [9].
In «Data source»: T — Table; F — statistical Form; R — Row; C-Column.
*The data is rounded to one place after the coma (thousands of patients).

**Rounded to a minimum significant value other than 0.

The use of this technique made it possible for the first
time to detail the need for PHC in Ukraine by nosologies
and to make a predicting of the need for the coming years.
The authors of the methodology noted its imperfection
and invited them to participate in its improvement in
their publications [8]. Such an improvement was possible
in the revision of expertly determined coefficients and
the expansion of the list of palliative pathologies. The
calculation of the need for PHC required stability in the
collection and publication of official medical statistics.
However, due to the systemic crisis in Ukraine’s healthcare
during 2019-2025 caused by inconsistent and ineffective
healthcare reform, the COVID-19 pandemic, and the full-
scale war, the use of such data has become difficult and
unreliable [10]. The data of Ukraine’s medical statistics
on palliative diseases of children were compromised on
congenital malformations in 2019-2021 (due to the transfer
of the data collection function from the reduced medical
statistics service to the obstetric service) and on severe and
profound mental retardation from 2019 to the present (due

to the termination of data collection) [11]. Statistics from
the Medstat of Ukraine are not available on the website
of the national Public Health Center [12] from mid-2024.

Another unresolved problem is the predicting of the
need for PHC, which should be the basis for calculating
the necessary financing of the national budget of Ukraine
expenditures on palliative care through package financing of
the National Health Service of Ukraine (NHSU) within the
framework of the Medical Guarantee Program. Prediction
methods are imperfect and have not been brought to at
least the maximum threshold of the null hypothesis p<0.05
accepted in modern medical research, as well as to a more
reliable 95% confidence interval (CI) [13; 14]. The relevance
of predicting the need for PHC for children with palliative
diagnoses and the imperfection of methods for determining
such a need determined the aim and objectives of our study.

The aim of the study was to choose the best method
for predicting the need for palliative and hospice care for
incurable children in Ukraine with the determination of
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the annual need in the post-war years. The objectives of
the study were:

1. comparison of linear and nonlinear predicting
methods;

2. improvement of the predicting method by combining
linear and nonlinear predicting methods with the sliding
trend method with a constant smoothing segment brought
to the threshold of the null hypothesis p<0.05 and 95%
confidence interval;

3. determination of predicted data for 2020 and 2021 with
verification of these data according to available statistical data.

Materials and methods of study

The study was conducted using medical, statistical
and comparative methods within the framework of system
analysis with minimal detail of steps (problem statement,
research, analysis, preliminary judgment, confirmation, final
judgment, implementation of the decision) and feedback [15].
For the analysis of statistical data, licensed programs SPSS
26 (IBM, USA) and Excel 2019 (Microsoft, USA) were used.

The study was approved by the ethics commissions
of the Kharkiv National Medical University and Kharkiv
Regional Institute of Public Health Services (Protocol No.3
dated April 07, 2024).

Our study of the need for PHC in 2019 and 2020
among the population of Ukraine revealed a steady
trend towards a decrease in the indicators of the need for
PHC calculated from available data for all categories of
palliative patients [16]. For predicting, a linear trend was
chosen, which was downward for 2019 and 2020. A sharp
decline in demand indicators for children with congenital
malformations during 2018-2020 led to a negative value
of need in 2022 in a predict that does not make physical
sense (Fig. 1). This led to the change of the linear method
to nonlinear ones (exponential and logarithmic), which
make it possible to prevent the receipt of negative values,
but to approach the value of zero need. The calculation
required refinement of the timing of events (according to
the SARIMA model, Seasonal Autoregressive Integrated

Moving Average) to determine critical moments for
intervention [17]. Thus, the trends were calculated
according to the following formulas:

1. linear trend

ye=a+ bxt (1),
where:
y:— predicted value of dependent variable at time t;
a — intercept (initial value of y at t = 0);
b —slope coefficient showing rate of change of y; per time unit;
t — independent variable (year).

Estimation of parameters by the method of least squares
(OLS) in this case allows you to calculate indicators a and
b according to the following formulas:

b = [nxZ(txy) — ZtxZy]/[nxZt* — (Zt)*] (2);
a=(Zy —bxZt)/n (3).
where:
n — number of observations;
X(txy) — sum of time-value products;
>t, Xy — sums of time and y values respectively;
>t? — sum of squared time values.

1.2. Logarithmic trend:
ye=a + bxIn(t) (4),
where: In(t) — natural logarithm of't.

Other variables (y, a, b) are same as in linear trend.
3. Exponential trend:

yi=axe* (5),
where:
e — base of natural logarithm (=2.718);
a — initial value at t = 0;
b — growth/decline rate.

Linearization for OLS conforms to the pattern:

In(yy) = In(a) + bxt (6),
where:
In(y:) — natural logarithm of y..

1251 — Lineartrend:y =ax + b
—— Logarithmic trend: y = a‘In(x) + b
10.0} —— Exponential trend: y = a-e”™(-bx)
7.5¢
v 50}
Pa
©
>
2.5¢
0.0
No Physical Meaning
_25 L
_5'0 =

0 2 4

6 8 10

X axis

Fig. 1. Linear and nonlinear (logarithmic and exponential) downtrends with hypothetical values on
the X and Y scales.
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Thus, it became obvious that the linear method chosen
from the beginning is more accurate than the nonlinear ones.
A significant discrepancy between the result of the need
predict and the result of the need calculated according to the
available statistical indicators (2-4 times for certain categories
of palliative patients) forced us to look for a more accurate
predicting method. According to the S4RIMA model, the
method of a creeping (sliding) trend with a constant smoothing
segment was optimal. Its use for the period 2018-2021 made
it possible to obtain a more accurate (4.7 times) predicting
result for all age categories and palliative nosologies [11].
But in the conditions of wartime uncertainty and the constant
deterioration of the collection of medical statistics, this
method had to be brought to at least 5% of the threshold of
the null hypothesis, to a maximum of 95% CIL

Results and discussion

To improve the statistical method, we consistently took
into account:

1. Simple Moving Average (SMA) — to smooth out the
data of the latest observations in the time series:

SMA, = (Yt + Y1 + ...+ yt—kﬂ)/k (7),

where:

SMA; — smoothed value at time t;
k — smoothing window size;

Vi, Vi1, - -, Yikr1 — actual values.

2. Taking into account the earlier calculations by the
linear trend method and the obvious greater accuracy of
the linear trend, a combination of the linear trend with the

sliding average was carried out to establish the statistical
significance of the calculations:
2.1. the predicted value of the trend was proposed to
be determined by the formula:
Ji=a+bt(8)

2.2. residuals (the difference between the actual values
(y.) and the predicted values (§) — by the formula:
&=yi—¥:(9);
2.3. smoothing out residues — by the formula:
SMA(e) = (& + &1 + ... + &)k (10).

3. The final (hybrid) model of the baseline predict
according to a smoothed linear trend (in the work
of Makridakis S. et al. (2020) [18] it is described as
predictively accurate for small and large samples, stable —
one that gives similar results in different samples, and
partial — one that does not have unnecessary complications):

yi =i+ SMA(g) (11).

4. We conducted a statistical assessment of the selected
model according to the following criteria:
4.1. standard error:

SE = V[Ze/(n-2)] (12);
4.2. 95% confidence interval:
§u £ txSEx\[1 + 1/n + (t — D/2(t — £?] (13);

4.3. significance testing (p-value for Ho): for b=0 it
should have been <0.05.

Table 2

The need for palliative and hospice care for children in Ukraine in the pre-war years (2018-2020), the predicting
for 2020 using the methods of linear and sliding trends, and comparison of the predict with the indicator

calculated for 2020 according to available statistics (A, %)

Calculated indicators Predicted indicators (2020)
Palliative disease (UCSD methodology), abs. A, % Linear Sliding
years trend trend
2018 2019 2020 abs. A, % abs. A, %
Congenital malformations 16,237 | 4,483 3,531 | -21.2| 3,531* | -21.2 | 3.531* —21.2
Perinatal conditions 11,848 | 11,487 | 11,364 | —1.1 | 11,082 | -3.5 11,300 —1.6
Cerebral palsy 10,951 | 10,086 | 10,056 | —0.3 | 9,469 —6.1 9,778 -3.1
Malignant neoplasms 8,283 9,244 8,080 |-12.6| 9,145 -1.1 8,695 -5.9
Diabetes mellitus 6,251 6,346 6,763 | +6.6 | 6,965 +9.8 6,556 +3.3
Mental retardation (severe and profound) 4,551 4,131 3,643 |-11.8| 3,200 | —-22.5 3,416 -17.3
HIV/AIDS 1,764 1,580 1,524 | -3.5 1,383 | —12.5 1,482 —6.2
Inflammatory diseases of the CNS 1,680 1,825 857 -53.0 629 —65.5 743 -59.3
Cardiovascular diseases 1,393 1,146 735 -35.9 433 —62.2 584 —49.0
Tuberculosis 938 1,055 751 -28,8 728 -31.0 740 -29.9
Phenylketonuria 860 875 860 -1.7 865 -1.1 863 -1.4
Cystic fibrosis 603 617 619 +0.3 629 +1.9 624 +1.1
Chronic hepatitis 456 164 106 |[-354 106* -35.4 106* -35.4
Mucopolysaccharidoses 9N 94 94 0.0 96 +2.1 95 +1.1
Total 65,906 | 53,133 | 49,000 | -7.8 | 48,261* | —9.2 | 47,050 | —11.4

Notes: A, — difference in calculated (actual) indicators in 2020 compared to 2019;

A, — difference between the indicators predicted by the linear trend in 2020 compared to 2019;
A, — difference in 2020 predicted by the sliding trend compared to 2019;
* — data on congenital malformations and chronic hepatitis in children were left unchanged in the predict for 2021 and
2022 due to the receipt of negative values when calculating by the linear trend method;
# — data on total calculated PCB requirements among children in 2021 and 2022, adjusted according to unchanged PHC
requirements for congenital malformations and chronic hepatitis of children.
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All calculations were carried out without taking into
account data on children in the temporarily occupied
territories.

The analysis of the predicting results revealed the
largest discrepancies for cardiovascular diseases (—26.3%),
malignancies (+11.5%) and mental retardation (-10.7%).

The most accurate predictions (difference <3%) were
made for tuberculosis. Data on congenital malformations
and chronic hepatitis were unchanged, so they cannot be
considered accurate. Overall, the sliding trend showed better
accuracy (mean difference —3.6%) compared to the linear
trend (—1.4%). but with less statistical significance (7able 3).

Table 3

Comparison of differences between calculated and predicted data on the need for palliative and hospice care
for children in Ukraine in 2020 with the determination of confidence levels and confidence interval of error of the

sliding trend.

Palliative disease A % A % A % Pc Ay % A, % Psc 95% Cl
Congenital malformations | —21.2 -21.2 0.0 1.000 -21.2 0.0 1.000 [0.0; 0.0]
Perinatal conditions -1.1 -3.5 —2.4 0.412 -1.6 -0.5 0.872 [-1.2; +0.2]
Cerebral palsy -0.3 —6.1 -5.8 0.215 -3.1 -2.8 0.521 [-4.5; —1.1]
Malignant neoplasms -12.6 -1.1 +11.5 0.032* -5.9 +6.7 0.184 [+4.9; +8.5]
Diabetes mellitus +6.6 +9.8 +3.2 0.621 +3.3 -3.3 0.598 [-5.1; —1.5]
Mental retardation 118 | =225 | —107 | o048 | 173 | -55 | 0312 | [-8.0;-3.0]
(severe and profound)

HIV/AIDS -3.5 -12.5 -9.0 0.089 —6.2 2.7 0.542 [-4.5; -0.9]
Inflammatory diseases of . .

the CNS ry -53.0 -65.5 -12.5 0.041 -59.3 -6.3 0.298 [-9.5; =3.1]
Cardiovascular diseases -35.9 —-62.2 -26.3 0.008** —49.0 -13.1 0.042* | [-16.0;-10.2]
Tuberculosis —28.8 -31.0 -2.2 0.724 -29.9 -1.1 0.891 [-3.0; +0.8]
Phenylketonuria -1.7 -1.1 +0.6 0.912 -1.4 +0.3 0.945 [-0.5; +1.1]
Cystic fibrosis +0.3 +1.9 +1.6 0.782 +1.1 +0.8 0.856 [-0.2; +1.8]
Chronic hepatitis -35.4 -35.4 0.0 1.000 -35.4 0.0 1.000 [0.0; 0.0]
Mucopolysaccharidoses 0.0 +2.1 +2.1 0.654 +1.1 +1.1 0.812 [+0.5; +1.7]
Total -7.8 -9.2 -1.4 0.421 -1.4 -3.6 0.218 [-5.0; —2.2]
Notes:

A — difference in Calculated (actual) indicators in 2020 compared to 2019 (UCSD methodology);
A, — difference between the indicators predicted by the Linear trend in 2020 compared to 2019;

4, .- linear trend predict error;

A — difference in 2020 predicted by the Sliding trend compared to 2019;

A, . — sliding trend predict error;

95% Cl . — Confidence Interval of sliding trend error;
*— p<0.05;

**— p<0.01.

The calculation of 95% CI . showed high accuracy
for stable diseases (e.g., phenylketonuria), which can
be considered a strength of the developed prognostic
model. Prediction of the general trend (—7.8% according
to available statistical data vs —11.4% according to the
predicting) can be considered an adequate result. The
calculation of the 95% CI . error for 7 out of 14 nosologies
does not contain zero, which indicates statistically
significant deviations in the prognosis. cardiovascular
diseases, malignant neoplasms and mental retardation.
For 7 nosologies (congenital malformations, perinatal
conditions, tuberculosis, phenylketonuria, cystic fibrosis,
chronic hepatitis, mucopolysaccharidoses), the interval
contains zero, which indicates the absence of a statistically
significant error. The total error for all nosologies
ranges from —5.0% to —2.2%, which indicates a slight
underestimation of the predicted indicators by a sliding
trend compared to the calculation based on available
statistical data. For nosologies with systematic errors
(especially CVD), it is necessary to adjust the parameters of
the model, take into account additional influencing factors,
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and use the upper limit of the interval for conservative
planning.

According to the results of the study, the achievement
of its aim and the fulfillment of the objectives were stated.
Thus, when comparing the results of forecasting by
linear and moving trends, it was found that the average
absolute error of the linear trend (|A, [) was 8.2%; and
the average error of the moving trend (JA [) — 3.6%. For
9 out of 14 nosologies, the sliding method showed a lower
error (for example, —26.3% compared to vs —13.1% for
cardiovascular diseases). The sliding trend was more
accurate than the linear trend in 64.0% of cases.

The hybrid approach to improving the forecasting
method also paid off: the combination of a linear trend with
a moving average (SMA) of residuals yielded narrower
CI . (e.g., for diabetes mellitus [-5.1%; —1.5%] vs
[4.1%; +0.5%] in pure SMA). The p-value for the hybrid
model was <0.05 for 6 out of 14 nosologies (vs 4 out of
14 for the linear trend). The hybrid method has improved
accuracy, but requires calibration for critical nosologies
(e.g., for CVD in palliative stages).
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In fact, validation of the improved method of forecasting
by a moving trend was performed: 50% of nosological
forms (7 out of 14 cases of forecasts by a sliding trend)
fell into 95% CI .. However, when predicting with this
method, we observed a systematic underestimation of
the prognosis for cardiovascular diseases (—13.1%) and
a reassessment of the prognosis for malignant neoplasms
(+6.7%). The predicting for 2020 were mostly confirmed,
but the errors indicate the need for taking into account
additional forecasting factors (for example, the impact
of the reform of certain sectors of healthcare, such as the
reduction of the network of genetic services). The proposed
hybrid forecasting method based on a combination of linear
trend and moving average (SMA) showed higher accuracy
than linear accuracy with an error for 95% CI_. that did
not exceed £15% (except for cardiovascular diseases). And
yet, for 4 nosologies (29.0% of patients), the p-value was
>0.05, which indicates a lack of data for a stable prognosis.
Therefore, we consider it possible to use conservative
forecast scenarios (when the forecasted indicators reach
the upper limit of the CI ) in practical health care for
resource-intensive nosologies. But the predictive model
has the potential to increase accuracy by complicating it
and introducing variables for additional extreme impacts.
For example, for inflammatory diseases of the CNS,
you can add a seasonal component. This approach can
significantly increase the accuracy of forecasts. For
example, in a study by Wang H. et al. (2014) [19], adding
seasonal influenza indices to the model of predicting
mortality from CVD reduced the error by 12%; the
introduction of the «pandemic diagnostic delay rate» into
the cancer survival prediction model reduced the margin
of error by 18% in the study by Sud A. et al. (2020) [20].

Constant trend smoothing also aims to improve the
accuracy of the forecast and is performed continuously
and step by step. The accumulation of anti-aliasing data
can increase the accuracy of a long-term prediction that
takes into account the accumulated list of possible extreme
factors. Long-term forecasts made without a preliminary
step-by-step analysis are always less accurate, but
they serve as a visual demonstration of the scale of the
problem if the trend of change is maintained [21]. Thus,
in Sleeman K. E. et al. study (2019) [22], it is shown that
for the period 2016-2060 the number of people in needs
for palliative care may increase to 48 mln around the
world. This value is calculated based on a combination of
WHO mortality prognosis data and data on the prevalence
of symptoms of 20 diseases requiring palliative care.
The method of predicting is practically a projection of
a demographic forecast, which is not subject to verification
for reliability. But the list of palliative nosologies, which
is larger than the one proposed by the UCSD, is valuable
[23]. In our 2024 study [24], we proposed to expand the
list of palliative diseases of children at the expense of
epilepsy, which should increase the number of people in
need of palliative care in Ukraine. The WHO says about the
need to increase the Ukrainian list of palliative diagnoses
[25, p. 42-46]. However, national regulations refer only to
formal signs of palliative conditions without a specific list
of nosologies and their palliative stages [26].

In our opinion, Ukraine should define an official model
for forecasting the need for PCBs with a list of diseases
that the state is ready to treat as palliative, with appropriate
funding and organization of treatment and care for patients.
Ukraine also needs to define a long-term forecast, as
Etkind S. N. et al. (2017) [27] did for the UK and Wales;
Finucane A. M. et al. (2021) [28] — for Scotland; Ito M. et
al. (2022) [29] — for Japan; and Leniz J. et al. (2024) [30] —
for Chile.

Conclusions

According to the results of the study, the achievement
of its aim and the fulfillment of the objectives were stated.
The average absolute error of the linear trend (|A, [) was
8.2%; and the average error of the moving trend (|Ag [) —
3.6%. For 9 out of 14 nosologies, the sliding method
showed a lower error. The sliding trend was more accurate
than the linear trend in 64.0% of cases.

Predicting the general trend in the need for palliative
and hospice care for children in Ukraine for 2020 based on
the data of 2018 and 2019 showed a decrease in the need
by 11.4%, which was confirmed by the close result of the
calculation based on available statistical data (—7.8%). The
use of the confidence interval of the moving trend error made
it possible to identify both the strengths of the model and
the directions for its improvement. For critical decisions in
planning palliative and hospice care for children based on
prognostic models, it is advisable to take into account the
boundaries of confidence intervals of errors.

A hybrid approach to improving the predicting method
made it possible to narrow the confidence interval and
achieve a value of p<0.05 for 6 out of 14 nosologies (vs 4
out of 14 for a linear trend). That is, the hybrid method
has improved accuracy, but requires calibration for critical
nosologies (e.g., for palliative stage cardiovascular disease).

In fact, validation of the improved method of forecasting
by a moving trend was performed: 50% of nosological
forms (7 out of 14 cases of forecasts by a moving trend)
fell into the 95% confidence interval. However, when
forecasting with this method, we observed a systematic
underestimation of the prognosis for cardiovascular
diseases (—13.1%) and an overestimation of the prognosis
for malignant neoplasms (+6.7%). The predictive model
has the potential to increase accuracy by complicating it
and introducing variables for additional extreme impacts.

Prospects for further research

Predicting the need for PHC by the method of sliding
trend with a constant smoothing segment requires constant
calculations and annual clarification of short-term (for
several years ahead) forecasts. The method itself also
needs further improvement, which we plan to carry out in
the following areas: introduction of new variables into the
calculation formula in accordance with the accumulation of
data on possible extreme events that can affect the prognosis
for each palliative pathology of children; improving the
collection of medical statistics data; promoting the creation
of regional registers of palliative patients.

Conflict of interest is absent.
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MPOTHO3YBAHHS IOTPEBH Y MAJIIATUBHIN TA XOCHICHIN JOMOMO3I JITSIM YKPATHU METOJLOM
KOB3HOI'O TPEHAY

B. I Hecmepenxo', O. C. Illeguenko',’, B. B. Illesuenxo®, %, O. O. Piza', I. B. Peovka*

XapkiBchbKuii HAiOHAJBLHU MeTUYHMIT YHIBEpCHTET',

XapkiBcokuii Perionanbuuii Incrutyr Ipo6aem Oxoponn I'pomanacsbkoro 310pos’si?,
HauioHajabHuii TexHiYHMii yHiBepcuTeT «XapKiBChbKHil MOMITEXHIYHUI IHCTHTYT»,
XapkiBcbkuii HanioHaabHU# yHiBepeuTeT imeni B. H. Kapa3sina*

(m. XapkiB, Ykpaina)

Pesrome.

[NamiaTuBHa Ta xocmicHa pomomora (I1X/1) HagaeTbest Ge3HAIIHO XBOPUM TAIlIEHTAaM B OCTaHHI THXKHI iX )KUATTA. TaKuX MalieHTiB
y CBITI HAPaxXOBYEThCS MPHOIU3HO 56,8 MITH 0¢i0, 3 SKUX 25,7 MIH — YIIPOAOBK OCTAHHBOTO POKY JKUTTA. KiJBKICTh TaKUX XBOPUX
xonuBaeThest 6111 1% nacenenns. I1lopoky KUTBKICTh TaKMX XBOPHX 3pOCTae. 3HaUHA YacTHHA TaKUX XBOPHX — MiTH. B Ykpaini namia-
TUBHUX XBOPHX 32 Pi3HUMHU JaHUMHU Big 130 THC. 10 2 MIIH, aie BiICYTHiH oQiliiiHO BU3HAYCHHUI MTEPETiK HO30JIOTIH, SKi JepkaBa
3rofHa JIKyBaTH AK mamiatuBHi. Y 2018 pormi YkpaiHCEKNM IIEHTPOM CyCHITBPHUX JaHUX OyB BUKOHAaHUH po3paxyHoK notpedn y ITX/I.
Jlo mepeniKy nmaniaTHBHUX MATOJIOTIH AiTell Oyiio 3aIpOITOHOBAHO BKJIIFOYMTH BPOKCHI Bl PO3BHUTKY, BaXKKi IIEpUHATAIbHI CTAaHH,
JIUTSIHH nepeOpanbHuil mapatid, 3705KiCHI HOBOYTBOPEHHS, ITyKPOBHUii HiabeT, BaXKy Ta MMOOKy po3ymosa Bincramicts, BIJI/CHI/,
3analibHi XBOPOOH IEHTPaJIbHOT HEPBOBOI CHCTEMH, JEKOMIIEHCOBaHI CEpILIEBO-CYANHHI 3aXBOPIOBAHHS, TYOCPKYIb03, PEHIUIKETOHYPIIO,
MYKOBICII/I03, XPOHIYHI TeIaTHTH Ta MyKonoicaxapuao3u. [lorpeda Oyna Bu3HaueHa Ha piBHI Onm3bko 66 Trcsd. [Ipotsarom 2019 ta
2020 1OBOEHHHX POKIB s TOTpeba 3MEHIITYBAJIACh, IO BiAMOBIAIO0 3aKOHOMIPHOCTI HU3X1HOTO JIIHIHHOTO TPeHMY. AJle Ui IPOTHO-
3yBaHHS MOTPeON Ha HACTYIIHI POKH LeH METO]] BUSBUBCS HE TOUHUM.

Merta pociimxennsi. O6paHHS Kpaloro MeToxy IpOrHO3yBaHHS ITOTPeOH y MalliaTHBHIH Ta XOCIICHII 0moMo3i iHKypabeTsHUM
JiTssM YkpaiHU 3 BU3HAUSHHSIM IOPIYHOI TOTPeOn Y JOBOEHHI POKH.

Marepiaiu Ta MeToau A0CTiTKeHHsI. BUOIp MPOTHOCTHYHOTO METOY ISl HOTO BIOCKOHAICHHS OYB IPOBENCHUH MiXK JTiHIITHAM Ta
HENIHIHHUMH TPeHAaMH (JIorapu(MIYHIM Ta eKCIIOHEHIIHHIM). He3Bakatouu Ha repeBary HelTiHIiHHUX METO/IIB He IPUIMATH BiJl €MHI
3HAYEHHSL, SIKi HE MAIOTh (Bi3MYHOTO CEHCY, JUTs BIOCKOHANEHHs OyB 0OpaHuii 6imsm TouHmit miniitauii Tper. Moro 6ymo npuseseHo
10 gacoBoro psay 3a Moxemtio SARIMA (Seasonal Autoregressive Integrated Moving Average), 1o 5% nopory Hy/Ib0BOi TilIOTe3H Ta
10 95% nosipuoro intepsay ([I). [ns nepesipku Mmoaeni 6yB oOpanuit roBoeHHuH 2020 pik.

Pe3yabraTn. ®inaapHa MOETh IPOTHO3YBAaHHS Bi/IIIOBijaIa KOB3HOMY TPEHY 3 IIOCTIIfHUM CETMEHTOM 3M1auKyBaHHs. [loTpeba
y IIXJI cepen miteit Ykpainu y 2020 poky, po3paxoBaHa 3a HassBHUMH JaHUMH O(IIifHOT MEAUIHOT CTAaTHCTHKH, ckiana 49 Tuc., mo
Oyno Ha 7,8% menmre 3a 2019 pik. [Iporno3 niHiHUM TpeHaoM OyB MeHIINM Ha 9,2%; KoB3HUM TpeHIoM — Ha 11,4%. Haiibinbmni
PO30DKHOCTI IPOTHO3Y Ta MPSMOTo po3paxyHKy notpebu y ITX]] Gynu oOpaxoBaHi I CepIieBO-CYANHHHX 3aXBOPIOBaHb (—26,3%),
3T0SIKICHUX HOBOYTBOpeHb (+11,5%) Ta po3ymosoi Bigcranocti (—10,7%). Haiitounimmm O6yB mporHo3 st TyOepKyapo3y. Kos3auid
TpPEeH]] HOKa3aB Kpally TOIHICTh (cepenHs pizHuI —3,6%) mopiBHAHO 3 miHiIHNM (—1,4%), ae 3 MEHIIIOI0 CTAaTUCTHYHOIO 3HAUYHMICTIO.
Pozpaxynok 95% JII mokasaB BHCOKY TOUHICTB ISl cTaOUTBHMX 3aXBOPIOBaHb. AGCONIOTHA MOXHOKa JIiHIHHOTO TpeHay ckiana 8,2%;
cepenHs MoXHOKa KOB3HOTO TpeHay— 3,6%. 3HaueHHs p s TibpuaHoi Mmoaeni Oyno <0,05 mist 6 3 14 Ho30mori# (Ipotn 4 3 14 s
niHIiHOTO TpeHay). byna BukoHaHa Bajianist BAJOCKOHAIICHOTO METOY NIPOTHO3YBAHHS KOB3HUM TpeHIoM: 50% HozomorivHux hopm
(7 3 14 BunaxiB NpOrHO3iB KOB3HNUM TpeHAOM) oTpanmin B 95% [I1. g 9 3 14 Ho30I10T1H KOB3HUI METOJ II0Ka3aB MEHIITY OXHOKY.
Kos3uuit Tpenn OyB TouHimmiA 3a iHiiHKIH ¥ 64,0% Bumazakis. ['i0pumHMii mAXiA 10 BIOCKOHAICHHS METOLY HIPOTHO3YBAaHHS JIO3BOJINB
3BY3UTH JIOBIpUUil iHTEpBal Ta gocsrty 3HadeHHs p<0,05 mst 6 3 14 Hoz0MOTi# (IpoTH 4 3 14 IS NHIHHOTO TPEHY).

BucHoBku. ['iGpuaHmii MeTO]] KOB3HOTO TPEHY 3 MOCTIHHUM CETMEHTOM 3TIIaKyBaHHS, 00paXxOBaHOTO HAa OCHOBI JIIHIHHOTO
TpEeH/Ly, IPUBEAEHOTO 10 YaCOBHX PsAiB 5% mopory HymboBoi rimore3n ta 95% JII, mokpammB ToUHICTh POTHO3Y moTpedu y [TX]]
y niteit Ykpainu, ane norpelye KaniOpyBaHHS IUIsl KPUTUYHUX HO30JIOTIH (HAIPHUKIIAM, IS CEpPLEBO-CYIMHHIX 3aXBOPIOBAHb Majia-
THBHUX CTaJiif). BUKOpHCTaHHS TOBIpPYOTO iHTEPBAly IIOXMOKH KOB3HOTO TPEHIY JJO3BOJIMIIO BUSBUTH SK CHIIbHI CTOPOHH MOZENI, TaK
1 HAIPSIMKY JUTA 11 BIOCKOHAJICHHS.

Ku1ro4oBi cJ10Ba: prockonanene npornosysanHs notpe6u; iniiiHuil Tpen 1; JorapudMidHuil TpeH ; eKCTIOHEHILIHHUI TpeHT;
BaJigaris.

219



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

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

T. XV, Ne4(58), 2025
voL. XV, Ne4(58), 2025

Contact information:

Valentina Nesterenko — Candidate of Medical Sciences, Docent,
Associate Professor of the Department of Public Health and Health
Care Management of the Kharkiv National Medical University
(Kharkiv, Ukraine)

e-mail: vh.nesterenko@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-3773-9525

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57224523247

Alexander Shevchenko — Master of Medicine, Economics and
Pedagogy, Coordinator of the editorial board of scientific periodicals
of Kharkiv National Medical University, Director of the Kharkiv
Regional Institute of Public Health Services (Kharkiv, Ukraine)
e-mail: as.shevchenko@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-4291-3882

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=59225454100

Researcher ID: https://www.webofscience.com/wos/author/record/
HSH-0092-2023

Valentina Shevchenko — Doctor of Technical Sciences, Professor,
Professor of the Department of Electrical Machines of the National
Technical University «Kharkiv Polytechnic Institute», Professor of
the Department of Electromechanical and Computer Systems of
the Bakhmut Educational and Scientific Vocational and Pedagogical
Institute of V. N. Karazin Kharkiv National University (Kharkiv,
Ukraine)

e-mail: valentyna.shevchenko@khpi.edu.ua

ORCID ID: https://orcid.org/0000-0002-9557-9849

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57202585914

Researcher ID: https://www.webofscience.com/wos/author/
record/G-3948-2016

Olena Riga — Doctor of Medical Sciences, Professor, Professor of
the Department of Pediatrics No.1 and Neonatology of the Kharkiv
National Medical University (Kharkiv, Ukraine)

e-mail: oo.riha@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-0531-3914

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57195470389

Researcher ID: https://www.webofscience.com/wos/author/
record/U-2881-2017

Iryna Redka — Candidate of Biological Sciences, Docent, Associate
Professor of the Department of Hygiene and Social Medicine of
the V. N. Karazin Kharkiv National University (Kharkiv, Ukraine)
e-mail: iredka@karazin.ua

ORCID ID: https://orcid.org/0000-0002-9620-9452

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57189010060

Researcher ID: https://www.webofscience.com/wos/author/
record/H-2707-2018

KoHTakTHa iHchopmauis:

HecTtepeHko BaneHTuHa MeHHagiiBHa — kaHauaaT MeguyHMX
HayK, AOLEHT, JOUEeHT kadeapu rpoMaacbkoro 3gopoB’s Ta
ynpaBsriHHA OXOPOHOK 300POB’S XapKiBCbKOro HauioHanbHOro
MeAUYHOro yHiBepcuTeTy (M. XapkiB, YkpaiHa).

e-mail: vh.nesterenko@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-3773-9525

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57224523247

LLleByeHko OnekcaHap CeprinoBuY — marictp MeauumHu,
€KOHOMIK1 Ta nejaroriku, KoopauHaTop pedakuii HaykoBuX
XypHaniB XapKiBCbKOro HaLiOHanbHOrO MEANYHOTO YHIBEPCUTETY,
aupektop XapkiBcbkoro PerioHanbHoro IHctutyTy Mpobnem
OxopoHu Npomagcekoro 3gopoB’s (M. Xapkis, YkpaiHa)

e-mail: as.shevchenko@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-4291-3882

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=59225454100

Researcher ID: https://www.webofscience.com/wos/author/record/
HSH-0092-2023

LlleByeHko BaneHTuHa BonoaMmMupiBHa — JOKTOP TEXHIYHUX
Hayk, npodpecop, npodecop kadenpu enekTpU4HUX MaluuH
HauioHanbHOro TexHiYHOro yHiBepcuTeTy «XapKiBCbKuUi
NONITEXHIYHUI IHCTUTYT», Npodpecop Kadeapn enekTpoMmexaHiyHNX
Ta KOMM'IOTEPHUX cucteM BaxmyTcbkoro HaB4anbHO-HayKoBOro
npodeciiHO-NeAAroriYHoOro iIHCTUTYTY XapKiBCbKOro HaLioHansHOro
yHiBepcuTeTy imeHi B. H. Kapasina (m. XapkiB, YkpaiHa).

e-mail: valentyna.shevchenko@khpi.edu.ua

ORCID ID: https://orcid.org/0000-0002-9557-9849

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57202585914

Researcher ID: https://www.webofscience.com/wos/author/
record/G-3948-2016

Pira OneHa OnekcaHapiBHa — JOKTOP MEQUYHUX HayK, npodecop,
npodpecop kacpenpm negiatpii Ne 1 Ta HeoHaTonorii XapkiBCbkoro
HaLjioHanbHOro MeAnYHOro yHiBepcuTeTy (M. Xapkis, YkpaiHa).
e-mail: oo.riha@knmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-0531-3914

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57195470389

Researcher ID: https://www.webofscience.com/wos/author/
record/U-2881-2017

Pepbka IpuHa BacuniBHa — kaHauaat GionoriyHux Hayk, JOLIEHT,
[OUEHT Kadheapwm ririeHn Ta couianbHOI MeauunHmn XapKiBCbKoro
HaLjoHarbHoro yHiBepcuTteTy iMeHi B. H. KapasiHa (M. XapkiB, YkpaiHa).
e-mail: iredka@karazin.ua

ORCID ID: https://orcid.org/0000-0002-9620-9452

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57189010060

Researcher ID: https://www.webofscience.com/wos/author/
record/H-2707-2018

Received for editorial office on 11/08/2025
Signed for printing on 27/11/2025

220

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)



BUMNAOKW 3 NPAKTUKU

BUNMAOKW 3 MPAKTUKUA

YIK: 616.981.136+616.981.136:618.3+616.981.136_053.3
DOI: 10.24061/2413-4260. X V.4.58.2025.31

LISTERIOSIS INFECTION
IN PREGNANT WOMEN
AND CHILDREN (LITERATURE

L. Pypd', L. Dudikova', Yu. Lysytsia', V. Ruda', REVIEW AND CASE OBSERVATIONS)

K. Demianyk®, T. Pliatsova*

Vinnytsia National Pirogov Memorial Medical University'
(Vinnytsia, Ukraine),

2Communal Enterprise «Khmelnytskyi City Children’s Hospital
of the Khmelnytskyi City Council»

(Khmelnytskyi, Ukraine)

Summary.

Listeriosis is classified among highly hazardous infectious diseases. The infection predominantly affects immunocompromised
individuals, particularly neonates and pregnant women, in whom it frequently manifests with severe central nervous system
(CNS) involvement, including meningitis, meningoencephalitis, or brain abscess, and may culminate in recovery with disabling
neurological sequelae or death.

Objective. To emphasize the clinical significance of listeriosis, delineate its major clinical manifestations, and present
contemporary diagnostic and therapeutic approaches, integrating data from the literature with the authors’own clinical observations.

Materials and Methods. A comprehensive literature review on listeriosis in pregnant women and children was conducted,
supplemented by a case report of congenital listeriosis in a neonate whose infection originated from a mother with subclinical
disease. Bacteriological examination confirmed Listeria monocytogenes in the cerebrospinal fluid. The clinical course was
characterized by moderate systemic intoxication and meningoencephalitis complicated by hydrocephalus, which had been
detected prenatally, pointing to intrauterine transmission. Listeria monocytogenes exhibited resistance to combination
antibacterial therapy with ampicillin and gentamicin.

Conclusions. Listeriosis presents with a broad clinical spectrum, ranging from mild infection to fulminant sepsis, with
the highest risk associated with CNS involvement. Neonates and pregnant women represent the most vulnerable groups due
to impaired host defenses. Evaluation for listeriosis should be considered in all neonates with CNS disease to enable timely

diagnosis and initiation of appropriate therapy.

Keywords: Children; Pregnant women; Newborns; Listeriosis; Meningitis; Sepsis; Diagnostics; Treatment.

Introduction

Listeriosis is an infectious disease characterized
by diverse transmission routes, polymorphic clinical
manifestations, and frequent involvement of the central
nervous system (CNS) with the potential development to
septic states. In some cases, the disease may progress as
prolonged asymptomatic carriage, while in neonates and
immunocompromised patients, it is often associated with
high mortality rates [3, 8, 13, 20].

According to the Public Health Center of the Ministry
of Health of Ukraine, 22 cases of listeriosis were registered
in Ukraine between 2007 and 2017, including 11 cases
in 2017. Six patients died, of whom four were neonates.
Listeriosis incidence in Ukraine remains sporadic, with
isolated cases reported across various regions. In 2018, two
cases were documented: one involved a young woman in
the Lviv region with the anginoseptic form of listeriosis,
who fully recovered after treatment; the other was fatal,
involving a 69-year-old man in Kyiv who succumbed to
listerial encephalitis. In the same year, the European Food
Safety Authority reported 47 cases of listeriosis in Europe,
10 of which were fatal [5, 7, 16].

Data from the Ukrainian Public Health Centre indicate
that the risk of developing listeriosis in pregnant women
exposed to Listeria monocytogenes is approximately
20-fold higher than in the general adult population, and
300-fold higher in individuals with HIV/AIDS [3,4].

In recent years, Listeria monocytogenes has been
recognized as a TORCH pathogen, capable of inducing
pathological pregnancy outcomes and congenital
abnormalities in the fetus and neonate [3].

Currently, two species of the genus Listeria are considered
pathogenic: L. monocytogenes, which affects both humans
and animals, and L. ivanovii which is primarily pathogenic
for animals and only rarely for humans. L. monocytogenes
are motile, Gram-positive bacilli with flagella and do not
produce endospores. They are facultative anaerobes capable
of forming L-forms and surviving intracellularly,, a feature
that can reduce the efficacy of antibiotic therapy in certain
cases. Seven distinct lineages of L. monocytogenes have
been identified [2, 3].

L. monocytogenes exhibits substantial environmental
resilience, with the capacity to grow across a wide range of
temperatures (3-42 °C), pH levels (5.5-9.5), and humidity.
The bacterium can replicate at refrigeration temperatures
(4-6 °C) in soil, water, plant material, and the tissues of
deceased humans and animals. In plant-derived feed,
including leaves, stems, and roots, the pathogen may
persist for 2-3 years. Thermal inactivation occurs at 70 °C
for 20-30 minutes or at 100 °C for 5 minutes. The pathogen
is susceptible to 5% phenol and 10% chlorine solutions [3].

Principal virulence factors comprise listeriolysin
O, internalins A and B, phosphatidylinositol- and
phosphatidylcholine-specific phospholipases, ActA protein,
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metalloproteases, and the transcriptional regulator Prf A.
Sixteen serological antigenic types have been described,
based on combinations of 15 somatic and 4 flagellar
antigens. Globally, as in Ukraine, approximately 90% of
listeriosis cases are attributable to serotypes la, 1b, and
4b [3, 10].

Upon entry into the host, L. monocytogenes induces
phagocytosis in multiple cell types, including non-
phagocytic cells, mediated by the bacterial proteins
internalin A (InlA) and internalin B (InlB). The pathogen
then escapes from the phagosome into the cytoplasm of
the host cell using the pore-forming toxin listeriolysin
O (LLO). During the acute phase of infection, Listeria
elicits a cascade of histopathological tissue changes, often
resulting in granuloma formation [10, 18].

Chronic asymptomatic intestinal carriage is possible;
according to published reports, L. monocytogenes has been
detected in the stool of approximately 5% of clinically
healthy individuals [3].

Transmission of Listeria occurs via fecal-oral,
aerogenic, and transplacental routes. Risk factors include
contact with infected animals or birds, consumption
of unpasteurized milk, raw or smoked meat and fish
products, and unwashed vegetables and fruits. Between
15% and 70% of fast-food meals may harbor the pathogen.
Listeria is capable of persisting and even proliferating in
refrigerated foods. Human-to-human transmission occurs
primarily through fecal-oral mechanisms [4, 7, 9, 13].

Occupational exposure is possible through handling of
animal raw materials, including leather, wool, bristles, hides,
fluff, and feathers. Direct contact transmission may occur
via cuts or abrasions contaminated with biological fluids
from infected animals. Vertical transmission from mother
to fetus during intrauterine development is also possible.
Most pregnant women infected with Listeria remain
asymptomatic; however, if clinical manifestations do occur,
typically in the third trimester, the disease course is generally
mild. In contrast, neonatal listeriosis is characterized by
a severe course and is frequently fatal [9, 11, 20].

The incubation period may extend up to 3 weeks.
Following bacteremia, Listeria exhibits marked tropism
for the CNS and placenta. Additionally, the respiratory
mucosa, conjunctiva, and damaged skin may serve as
portals of entry [1, 2, 6, 8, 20].

The clinical course of listeriosis can be categorized
as acute (1-3 months), subacute (3-6 months), or chronic
(more than 6 months). Clinical classification distinguishes
the following forms: glandular; gastroenteric; neurological
(meningitis, meningoencephalitis); septic; and bacteria
carrying. Rare manifestations include endocarditis, arthritis,
dermatitis, osteomyelitis, parotitis, and urethritis. Listeriosis
in pregnant women and the septic-granulomatous form
in infants are classified separately. In full-term healthy
neonates, a delayed form of listeriosis may present as
meningitis or sepsis. The incubation ranges from 1 day to
4 weeks, and less commonly up to 1.5-2 months [6, 17].

The glandular form (anginal-glandular and ocular-
glandular) is more frequently described in the literature,
occurring in 15-20% of cases. The anginal-glandular
form is characterized by a mononucleosis-like syndrome,
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featuring fever, intoxication, ulcerative-necrotic or
membranous tonsillitis, enlargement of the submandibular,
cervical, and axillary lymph nodes, and less commonly,
hepatosplenomegaly. Peripheral blood analysis reveals
monocytosis. The ocular-glandular form of listeriosis is
characterized by unilateral purulent conjunctivitis with
manifestations of general intoxication and lymphadenopathy
(enlargement of the parotid and submandibular lymph nodes;
less commonly, the cervical and occipital lymph nodes). The
disease duration ranges from 1 to 2 months [9, 20].

The neurologic form of listeriosism, also called
neurolisteriosis, occurs predominantly in children under
3 years of age and adults over 50 years of age. This form
presents with typical manifestations of meningitis or
meningoencephalitis. Although listeriosis accounts for only
1% of all bacterial meningitis cases, the prognosis for the
neurologic form is generally poor, with a mortality rate of
up to 30%; furthermore, 7% of patients experience recurrent
meningitis. Severe complications of neurolisteriosis
include hydrocephalus [8, 13, 14, 19].

In severe cases, listeriosis sepsis may develop, with
amortality rate of approximately 60%. This form is typically
characterized by the formation of numerous necrotic nodules
(listeriomas) in the lymph nodes, internal organs, and central
nervous system. These nodules consist of the pathogens
themselves, reticular and monocyte cells, nuclear debris, and
altered polymorphonuclear leukocytes [12, 13].

The septic form of listeriosis presents with characteristic
clinical symptoms: pronounced intoxication, hepatolienal
syndrome, hectic fever, and skin rash — particularly around
large joints (maculopapular or erythematous exanthema)
and on the face (in a ‘butterfly’ distribution). Most patients
with the septic form develop hepatitis with signs of
jaundice, pneumonia, pyelitis, gastroenteritis, polyserositis,
infectious-toxic shock (ITS), and disseminated intravascular
coagulation (DIC) syndrome [12, 13].

L. R. Shostakovich-Koretska et al. (2021) described
a case of listeriosis that manifested as sepsis and was not
recognized ante mortem in a 4-month-old child due to the
rapid progression of the infectious process.

The case history indicated that the mother had cystitis
at 20 weeks of gestation [7], a threatened miscarriage at 22
weeks, pyelonephritis at 27 weeks, and an acute respiratory
disease with a temperature rise to 38 °C at 38 weeks.
Upon admission, the child presented with a temperature
of 38.3 °C, watery diarrhea (10-12 episodes per day),
adynamia, and episodes of agitation alternating with
lethargy and drowsiness. Subsequently, the child’s condition
progressively worsened. A vesicular-papular rash developed
on the trunk and extremities. Pulmonary examination
revealed mixed dyspnea, SpO2 90% on room air, respiratory
arrhythmia, tachypnea, grunting respiration, and marbled
skin that was cold to the touch. Twenty-four hours after
the onset of septic shock symptoms, signs of a brain
crisis emerged in the form of clonic-tonic seizures against
the background of meningoencephalitis. The child was
transferred to mechanical ventilation. The disease course
was unfavorable, and biological death was confirmed on the
third day of hospitalization. Clinical diagnosis: enterovirus
infection, unspecified, complicated by multiple organ failure
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syndrome, acute liver and kidney failure, disseminated
intravascular coagulation syndrome; cerebral edema;
intestinal paresis; grade 3 respiratory failure; circulatory
failure grade 2B; anaemia grade 2, and cryptogenic hepatitis.
The pathological diagnosis was entirely inconsistent with
the clinical findings: listeriosis septicemia with numerous
Listeria in various organs; multiple organ failure syndrome;
cerebral edema; pulmonary edema; dystrophic damage
to the abdominal organs, brain, lungs, and skin; erosive
colitis; peritonitis; encephalitis; polysegmental pneumonia;
necrotic changes in the dermis; and granulomatous hepatitis.
Histological examination revealed multiple granulomas
(listeriomas) in the liver, spleen, meninges, pancreas,
kidneys, thymus, soft meninges, and vascular plexuses of
the lateral ventricles of the brain. The granulomas consisted
predominantly of macrophages, with secondary necrosis
present in the center of some granulomas. Postmortem
bacteriological examination of the blood, lungs, intestines,
liver, and spleen identified Listeria monocytogenes, type 1,
in the lung tissue and in the small and large intestines. These
findings highlight the diagnostic challenges associated with
listeriosis [7].

O. V. Prokopiv et al. (2021) described a rare case of
listeriosis manifesting as meningitis in a 4-year-old girl,
characterized by a protracted disease course and an absence
of clear correlation between the general condition and
cerebrospinal fluid (CSF) dynamics. The administration
of combined antibiotic therapy resulted in the complete
clinical recovery of the patient on the 28th day of inpatient
treatment. This case underscores the utility of considering
the results of bacterioscopic CSF examination (detection
of gram-positive rods on microscopy and isolation of L.
monocytogenes on bacteriological culture) [6].

In pregnant women, the pathogen can adhere to placental
tissue and form listeriomas, which represent the primary
cause of intrauterine fetal infection. A decrease in cellular
immune function during pregnancy creates a favorable
environment for listeriosis manifestation. Consequently,
the incidence among pregnant women exceeds 25% of
all reported listeriosis cases, with a higher frequency of
infection registered during the third trimester [15,17,18].

The risk of transplacental fetal infection arises not only
in cases of manifest listeriosis but also during bacterial
carriage. At the peak of clinical symptoms, typically
occurring in the third trimester, women exhibit influenza-
like manifestations, including short-term fever, catarrhal
symptoms, conjunctivitis, and myalgia. Initially, the
pregnant woman acts as the source of infection for the
fetus through the formation of placental listeriomas;
subsequently, a vicious cycle is established within the
«mother—placenta—fetus» system, wherein the fetal
compartment of the placenta becomes a source of
secondary infection to the mother — a presentation often
misinterpreted as fever of unknown origin [15, 17].

In approximately one-third of cases, listeriosis in
pregnant women remains asymptomatic; however, vaginal
colonization with the pathogen occurs, posing a fetal
infection risk. Transplacental infection may occur at any
gestational stage. Intrapartum infection occurs during
passage through the birth canal [15].

In cases where transplacental infection does not lead to
intrauterine fetal demise, the neonate typically presents with
manifestations of congenital listeriosis, including prematurity
and intrauterine growth restriction. Clinical deterioration
may occur precipitously within the first 48 hours of life.
A papular or papular-hemorrhagic rash frequently develops,
accompanied by the onset of multiple organ failure syndrome.
The septic-granulomatous form of neonatal listeriosis is
marked by a severe clinical course and high perinatal mortality
(approximately 25%). Among survivors, 5-20% exhibit
persistent neurological sequelae [5, 9, 11].

Aspiration of Listeria-contaminated amniotic fluid
leads to severe pulmonary damage in newborns, resulting
in extremely high mortality (50%). When clinical
manifestation occurs on days 10-12 of life, the disease
typically presents as listeriosis meningitis with high
mortality rates reaching 25% [9, 15, 17].

Listeriosis meningitis demonstrates several characteristic
features distinguishing it from other meningitis types:
low-grade fever, typical symptoms of focal cranial nerve
involvement (ptosis, anisocoria, strabismus, pathological
reflexes, and occasionally paralysis and mental disorders),
with rarely pronounced meningeal signs. Cerebrospinal
fluid typically demonstrates a lymphocytic profile
with moderately elevated protein conten; occasionally,
neutrophilic-lymphocytic cytosis is observed. Glucose and
chloride levels typically remain unchanged [21].

Definitive diagnosis requires positive results from
bacteriological examination of blood, cerebrospinal fluid,
synovial fluid, tonsillar lacunae contents, lymph node
aspirates, ocular discharge, amniotic fluid (obtained via
amniocentesis), or placental tissue (obtained via chorionic
villus sampling), followed by antibiotic susceptibility testing.

Serological testing may yield false-positive results due
to antigenic similarity between Listeria and staphylococci,
enterococci, and erysipeloid pathogens. Consequently,
currently available test systems lack sufficient specificity
for reliable detection of Listeria-specific antibodies.
Therefore, direct cultural methods (culture) and polymerase
chain reaction (PCR) represent the primary diagnostic
modalities in clinical practice. Complete blood count often
reveals leukocytosis with monocytosis and occasionally
atypical mononuclear cells. Cerebrospinal fluid analysis
typically shows neutrophilic-lymphocytic cytosis with
neutrophil predominance and characteristic cell-protein
dissociation [1, 2].

For the treatment of severe disease forms (septic and
neurological) and neonatal listeriosis, a combination of
penicillins and aminoglycosides is employed. Etiotropic
therapy is administered throughout the entire febrile period,
typically for 10-14 days, and for listeriosis meningitis —
for 14-21 days. In severe cases with central nervous
system involvement and/or visceral organ damage,
glucocorticosteroids are prescribed concomitantly with
antibacterial therapy at a dosage of 1-2 mg/kg/day
(prednisolone equivalent) for 7-10 days [3].

For localized forms with mild symptoms, outpatient
treatment may be implemented using ampicillin, azithromycin,
doxycycline, or sulfamethoxazole/trimethoprim. Pregnant
women are prescribed ampicillin. Women who deliver an
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infected child, regardless of their clinical status, receive
a therapeutic course of ampicillin or doxycycline [3, 9].
Awareness of listeriosis clinical manifestations and
diagnostic approaches remains limited; cases are not
consistently documented in statistical reports or medical
literature, contributing to underestimation of its relevance.
However, listeriosis is more prevalent than recognized,
particularly with application of modern diagnostic methods.
Furthermore, literature indicates mortality rates ranging from
20% to 60%, primarily attributable to delayed diagnosis.

The objective of our work is to highlight the clinical
significance of listeriosis infection, describe its clinical
manifestations, and present contemporary diagnostic and
therapeutic approaches based on our clinical experience
and literature data.

Materials and methods. We present a case of
congenital listeriosis in an 11-day-old newborn treated at
the Khmelnytskyi City Cildren’s Hospital in October 2024,
atwin aged 11 days. This work utilizes modern diagnostic
recommendations for listeriosis and analyzes laboratory
(clinical, biochemical, bacteriological) and instrumental
(ultrasonography, radiography) examination methods
performed on the newborn.

Clinical observation. The child was born at the
Khmelnytsky Regional Perinatal Centre, where on the
third day of life he was diagnosed with prematurity and
being underweight for his gestational age. Additional
diagnoses included bacterial meningitis, bacterial sepsis
of the newborn, respiratory distress syndrome, respiratory
disorder syndrome, grade II ventriculodilation, and
hypoxic-ischaemic central nervous system damage.

The patient was born from the mother’s first pregnancy
and first delivery as the second of dichorionic diamniotic
twins, in breech presentation, via cesarean section. Birth
weight was 2400 g, body length 46 cm, and gestational

age 35 weeks. The amniotic fluid was clear. Apgar scores
were 6,6, and 7.0. Owing to the severity of his condition,
the neonate remained in the neonatal intensive care unit
for 48 hours, after which he was transferred to the post-
intensive care unit. Respiratory support was required
for 12 hours. Enteral feeding was initiated on the first
day of life, and parenteral nutrition was administered
for 3 days. The pregnancy was physiologically normal,
although persistent bacteriuria was identified on routine
examination. A prenatal diagnosis of hydrocephalic
syndrome was established.

The child exhibited signs of depressed nervous-reflex
activity, altered consciousness, and moderate respiratory
disorders. Neonatal reflexes were immature and selectively
elicited. Spontaneous motor activity was reduced, with
present muscle hypotonia; the child did not open his eyes
during examination, but pupillary light reflex was preserved.
The anterior fontanelle measured 0.5 by 0.5 cm, was non-
tense and level with the skull bones, but with overriding
cranial sutures. No seizures were observed. Visible mucous
membranes and skin were clean, pale pink, without edema.
Spontaneous breathing was effective without oxygen
dependence. Auscultation revealed weakened vesicular
breath sounds with conductive rales over both lung fields.
Percussion elicited a boxy tone with areas of dullness over
the posteroinferior lung regions. Haemodynamics in the
post-intensive care unit were relatively stable, compensated
by volemia. Capillary refill time was 3 seconds. Heart
sounds were weakened but thythmic, with a systolic murmur
audible over the cardiac apex. The abdomen was slightly
distended, symmetrical, and accessible to deep palpation.
Peristalsis was depressed; liver was palpable 1 cm below
the costal margin; spleen was not enlarged. No gastric
stasis was present. Enteral feeding was administered via
nasogastric tube with 33 ml of age-appropriate milk formula
every 3 hours. Diuresis was adequate; bowel movements
were normal. Table 1 presents data from laboratory and
instrumental examinations of the newborn.

Table 1

Data from laboratory studies and instrumental examinations

RBC —-4.01x10"?/L, Hb — 138 g/L, Color index (Cl) — 1.03, Tr. — 355x10°/L, WBC —
26.2x109%L, Eosinophils — 2%, Band neutrophils — 0%, Segmented neutrophils —
48%, Lymphocytes — 37%, Monocytes — 13%, Ht — 38.7%.

Within normal limits

Total bilirubin — 149.5 pmol/L; Direct bilirubin — 9.9 ymol/L; Indirect bilirubin —
139.6 ymol/L; Total protein — 40 g/L; Albumin — 29 g/L; ALT — 9 U/L; AST — 36 U/L;
Creatinine — 43.6 ymol/L; Urea — 1.9 mmol/L

pH —7.34; pO, — 32 mm Hg; pCO, — 28.6 mm Hg

Volume — 2 mL; Color — light yellow; Turbidity — moderate; Protein — 2.2 g/L;
Glucose — 0.8 mmol/L; Cell count — 180 cells/uL (microscopy not performed)
Signs of hypoxic-ischaemic CNS damage; multiple organ dysfunction with grade
Il ventriculodilation (dilation of the cerebral ventricles); hyperechoic content in
ventricles IlI-1V with formation of of platelet masses.

Complete blood count

General urine analysis

Biochemical blood test

Acid-alkaline balance

Cerebrospinal fluid analysis

Neurosonography (NSG) — Day 3
Neurosonography (NSG) — Day 10

Ultrasound examination of the
abdominal cavity, kidneys, lungs
Echocardiography

No pathological changes detected

PFO (Patent Foramen Ovale), VSD (Ventricular Septal Defect)

There is leukocytosis in the blood and pronounced
protein-cell dissociation in the cerebrospinal fluid,
indicating a risk of hydrocephalus development.

The results of the bacteriological examination of the
child at the perinatal regional centre are presented in
Table 2.
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Table 2

Data from bacteriological examination of the oropharyngeal and gastric mucosa, and blood (probe).

Bacteriological blood culture

Listeria monocytogenes sensitive to ampicillin, penicillin G, gentamicin,
erythromycin, trimethoprim/sulfamethoxazole, and meropenem was isolated.

Bacteriological culture from
a throat swab

Klebsiella pneumoniae (resistant only to ampicillin) and Streptococcus mitis
(resistant only to erythromycin) were isolated.

via nasogastric tube)

Gastric aspirate culture (obtained | Polyresistant Staphylococcus epidermidis, Klebsiella pneumoniae, and
Staphylococcus aureus (MRSA) were isolated.

Histological examination of the placenta revealed
purulent chorioamnionitis, deciduitis, subdecidual intervillous
inflammation, vascular-stromal funiculitis, compensatory
angiomatosis, and perivascular haemorrhages in the umbilical
cord, indicating intrauterine hypoxia and pronounced
inflammatory changes in the placenta of both fetuses.

Based on clinical, laboratory, and instrumental
examination methods, bacterial meningitis was
diagnosed. Treatment with intravenous immunoglobulin,
ampicillin, and gentamicin was initiated; upon receipt of
bacteriological results, therapy was switched to meropenem
with colomycin and fluconazole (due to inadequate
penetration of ampicillin across the blood-brain barrier).

Upon admission to the Khmelnytsky City Children’s
Hospital of the Khmelnytsky City Council, the child’s
condition was assessed as serious. The patient was
hospitalized in the neonatal pathology department, receiving
enteral nutrition via tube with a combination of formula and
breast milk (40 ml of adapted milk formula). Examination
revealed reduced spontaneous motor activity, decreased
muscle tone, and exhausted reflex activity. Vesicular breath
sounds were diminished bilaterally. The child was partially
oxygen-dependent (SpO:2 92% on room air).

NSG on admission (11th day of life) — the pattern of
gyri and fissures was smoothed; the subarachnoid space
and interhemispheric fissure were not enlarged; lateral
ventricles measured 12.5 mm on the left and 12 mm on
the right; at the level of the thalami — 21/21 mm. Single
strands were present in the ventricular lumen, and punctate
echogenic inclusions were observed in the lumen of the
insula and basal ganglia. Gastric index was 0.46%. Signs
of Grade II-1II ventriculodilation (obstruction at the level
of the interventricular foramina).

Repeated cerebrospinal fluid examination: cytosis
increased to 560 cells/uL, with lymphocytes accounting for
59%, neutrophils 37%, monocytes 2%, and macrophages 2%.

Clinical diagnosis: bacterial sepsis (P36.8); neonatal
listeriosis, meningitis caused by Listeria monocytogenes
(P37.2); respiratory distress syndrome, neonatal apnea
(P22.8); hypoxic-ischaemic central nervous system
damage, neonatal cerebral depression (P91.4); persistent
fetal circulation syndrome: persistent fetal circulation
(P29.3); ventricular septal defect (Q25.0); anaemia of
prematurity, grade I, of mixed etiology (P61.2); premature
infant at 35 weeks of gestation (P07.32); infant with low
birth weight (2400 g), from twins (P07.13).

The child continued to receive meropenem and was
also administered linezolid for 20 days.

NSG dynamics: gastric index 0.36%; dense structures in
the ventricles resolved; signs of grade II ventriculodilation
persisted; ventricular walls were thickened.

Repeated cerebrospinal fluid analysis showed positive
dynamics: cytosis 56 cells/uL, 84% lymphocytes (protein
was not examined). Complete blood count: leukocytosis
decreased but persists (17.6 x 10°/L), with lymphocyte
predominance (58%); thrombocytosis (764 x 10°/L).

Cerebrospinal fluid examination on the 18th day after
admission: cytosis 5 cells/puL. No microbial growth was
detected in the cerebrospinal fluid or blood.

Women whose children are diagnosed with neonatal
listeriosis are prescribed a course of antibiotic therapy with
ampicillin or doxycycline. As the child was breastfed, the
mother was prescribed ampicillin. The father, who was
in contact with the mother and children and cared for the
healthy breastfed twin, also received a course of antibiotic
therapy. The second twin did not develop the disease.

The child was discharged home on the 19th day after
admission to the Communal Enterprise «Khmelnytskyi
City Children’s Hospital» of the Khmelnytskyi City
Council (30th day of life) in satisfactory condition, with
a body weight of 3370 g (+960 g), but with manifestations
of grade II hydrocephalic syndrome. Follow-up monitoring
revealed progression of hydrocephalic syndrome, which
became an indication for ventricular shunting at the age
of 11 months.

Conclusions

1. Inneonates with suspected sepsis or neuroinfection,
bacteriological investigations of blood, cerebrospinal
fluid, and other specimens should include testing for
Listeria monocytogenes, given its intrinsic resistance to
cephalosporins.

2. Listerial meningitis is frequently associated with
pronounced protein-cell dissociation in cerebrospinal fluid
(CSF), which predisposes to hydrocephalus;; therefore,
timely diagnosis and rational antimicrobial therapy are
critical.

3. Neonatal listeriosis is associated with high mortality
rates; however, modern diagnostic and therapeutic
approaches, including combined antibiotic therapy and
intravenous immunoglobulin administration, may improve
outcomes. Hydrocephalic syndrome developed in, and its
progression could not be prevented.

4. Clinical management should include treatment of
both the infant and the mother, who often serves as an
infection carrier, to prevent reinfection. Although listeriosis
may confer long-term immunity, this does not apply to
neonates, particularly preterm infants with physiological
immunodeficiency.
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JICTEPIO3HA IHOEKIIIA ¥ BATITHUX )KIHOK TA JITEN (OIVISA JITEPATYPH TA BJIACHI
CIHOCTEPEXXEHHS)

JI. B. luna', JI. B. /[ydixosa', FO. M. JTucuys', B. I. Pyoad', K. A. /lem’anux’, Ilnayoea T. B.>

Binnunbkuii HanioHaabHuii Mexmunuii yniBepcuret imeni M. 1. ITuporosa’
(M. Binnunus, Ykpaina),
KHII «XMeabHUIbKA MiCbKa TUTAYA JiKapHD» XMeJIbHUIBKOI MicbKoi Paan’
(M. XMeJIbHUUBbKHUH, YKpaiHa)

Pesrome.

Jlicrepio3Ha iH(MEKIIis BITHOCHTHCS J0 TPYIH OCOOTHBO HeOe3NmeyHuX iHPEKIiHHINX XBOpo0. 3aXBOPIOBAaHHS BPaXKae MEPEBAKHO
JoNei 31 3HMKCHUM IMYHITETOM, Y TOMY YHCIIi HEMOBJIAT Ta BariTHUX JKIHOK, B SIKHX MOXE MPOSBUTHCH BAXKKUM YPaKCHHSM LICH-
TPaJBbHOI HEPBOBOI CHCTEMH 3 PO3BUTKOM MEHIHTITY, MEHIHroeHuepairy, abcrecy Mo3Ky i 3aKiHUHTHChH OTy)KaHHSIM, aJie 3 BAKKUMHA
pe3uayanbHUMH HACIIIKaMH 31 CTOPOHU HEPBOBOI CHCTEMH 1 HABITh JICTATBHUM KiHIIEM.
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Merta — BUCBITIIMTH aKTyaJIbHICTB JTiCTepio3HO]T iH(eKuil, 1 KIiHIYHI CHMITOMH Ta IIPOJEMOHCTPYBATH CydacHi METOAN AIarHOCTUKH
1 JIIKyBaHHS JIICTEPi03y, BUXOASYHN 3 BITACHOTO JOCBIY Ta JAHHX JIITEPATypHUX JOKEpEII.

Marepianan Ta metoau. [IpoBeneHo aHami3 JIiTepaTypHUX KEpE, IPUCBIIESHIX JTICTePio3Hil IH(EKII] y BariTHHUX JKIHOK i JIiTeH,
a TAaKOX Pe3yNIbTaTiB BIACHAX CIIOCTEPEKEHB JIICTEPio3y Y HOBOHAPOMKEHOT TUTHHY 3 BPOLKEHUM JiCTepio3oM, iH(iKyBaHHS K01 BinOy-
JI0CS BiT MaMH, sIKa ITepeHeciia AaHy indexmiro B areHTHIH (opmi. [Ipu GakrepionoriqyHOMy TOCHTiIKEeHHI 3 TIKBOPY AUTHHH BUIITIEHO
30ymaHUK JicTepio3y — Listersa monocytogenes. 3aXBOpIOBaHHS IIPOTIKAIO 3 TOMIPHO BHPaXXEHUM IHTOKCHKAaifHUM CHHAPOMOM Ta
3 PO3BHTKOM MEHIHTOCHIe ATy, IKHH YCKIIaJHUBCA TifponedanbHuM cuHapoMoM. OcTaHHiiH Oyiio AiarHOCTOBAHO e MPeHaTaNbHO,
III0 CBITYUTH PO BHYTPIMIHBOYTPOOHE iH(iKyBaHHS TUTHHY. JlicTepist Oyna pe3ncTeHTHOO 0 KOMOiHOBaHOT aHTHOaKTepianbHOI Teparii
3 aMITIIWIIHY Ta TeHTaMIIKHY.

Bucnosku. Kininiuni nposiBu sicrepio3Hoi iHdekIil momimMophHi — Bif CTEPTHX 10 BAXKKHX, 0COOIMBO IIPH ypakeHHI HEPBOBOL
cucreMu abo po3BHUTKY cericucy. IlepeBaxxno manidecraris micrepiody 3 ypakenHsM LITHC mae Micrie B ocabieHuX 0ci0, 10 SIKHX CITif
BIZTHOCHTH TaK0OXX HOBOHAPOJDKEHNUX JIiTeH Ta BariTHUX kiHOK. [Ipn Gynp-sxux nposiBax ypaxkenHs LIHC B naHoi koroptu oci0, ix ciif
o0CTexyBaTH, B TOMY YHCII, Ha JTICTEPiO3HY iH]EKIIio.

KJ11040Bi cJ10Ba: niTy; BariTHI XKiHKM; HOBOHAPOIKEHI; JTiCTepio3 Ha iH(EKIis; MEHIHTIT; CelCHC; AiaTHOCTHKA; JTiKyBaHHSL.
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PIJAKICHE '’EHETUYHE ITOPYILIEHHA,
3YMOBIJIEHE MYTALICIO KAT65:
OEHOTHUIIOBI ITPOABU HA ITPUKJIA I

H. I. Tokapuyx', T. B. Yexomyn', KJIIHIYHOTO BUITAIKY

JI. C. Cmapuneyv’

BiHHHIBKHI HaliOHATBHUI MEIWYHUN YHIBEPCUTET

im. M. 1. TTuporosa'

KHIT «Binnuipka obnacHa qutsiya KiiiHivHa jiikapas BOP»?
(M. Binnums, Ykpaina)

Pezrome.

3axeopiosanns, cnpuuuneni namozenHumMu gapianmamu aizunayemurmpancpepasu 6B (KAT6B), cena posmawiosanozo na
xpomocomi 10q22.2 (posnaou, nog’sizamni 3 KAT6B), sxmouaioms 06i anenvri cymuocmi: Cunopom Ces-bapbepa-bicexepa-Anea-
Cimncona (SBBYSS), six eapianm cunopomy Oxoo, ma cenimonamenapHuii cunopom (GPS), ki, ax npasuno, 3ycmpiuaiomscsi
y mepminanvux exsonax KATOB. 36invuenns kinokocmi unaodxis iz nepexpusarouumu genomunamu GPS/SBBYSS cnpusie 0o
HeoOXIOHOCMI NepesU3HAYUMU YIo SPYNY 3aX60pH06ans K posnaou, nos azawni 3 KAT6B, abo posnaou cnexmpy KAT6B. Ocobu
3 SBBYSS 3az6uuaii maromv anomanii 0onuuys, 2inomoHiro, crabkicms cy2nobis, npodiemu 3 XapuyearHam ma 0062i 6enuKi
nanvyi pyk/cmon; 3a36u4ail GKII0YaAc npooeMu 3i CKeLemom, 6KIoUaouy 2inoniasito Haokoninka. I'enimonamensipruil cunopom
(GPS), kpim moeo, nposanicmvcs cepio3HOI0 3aMPUMKOIO POZGUINKY, 2eHIMATbHUMU 0CODIUBOCMAMU. Y cmammi npedcmagneHo
KNIHIYHUU 6UNAOOK ma 0emanbHull peHomunivnuil ananiz xXaonuuka eixkom 11 micayie, iz posnadamu, nos ’azanumu 3 KAT6B, y
K020 0YN10 BUABTIEHO 2emepo3uomuuti namozennutl eapianm cena KAT6B. [iacno3 niomeeposiceHo MONeKyIAPHO-2eHeMUUHUM
Memoodom docnioxrcenHs. Onucanuti BUNAOOK OeMOHCIMPYE OUCMOPOIZM 0OUYYSL, 3aMPUMKY POZGUMKY MA MOBNIEHHSL; 2INOMOHII0,
onepapoimos; doeei enuxi nanvyi, degpekmu cxkeema, 8POONCeHy AHOMANIIO HUPOK, CYOOMU, CNPUYUHEHT MICCEHC-8apiaHmom
cena KAT6B. Ilayienm demoncmpyeae ghenomun, wo noeonye penomunu SBBYSS ma GPS. Januii éunadok onyonikogano sa
3200010 Mamepi 3 OOMPUMAHHAM NPUHYUNIE DIOEMUKU.

Bucnosok. Anomanii, siki euasneni y oumunu, gionosioaroms kpumepiam SBBYSS ma GPS ma niomeepoocyroms wiupuiuii
cnekmp heHomuny 3ax60pro8anHs. AHani3 KIiHIuHOI 8apiabenvrocmi ceped nayicumis i3 SBBYSS ma GPS nompebye nooanvuio2o
00CIONHCEHHSL 3 MEMOIO 6CMAHOBIEHHSA JianazoHy po3nadie, nog azanumu 3 KAT6B.

Knwuoegi cnoea: oumuna 2pyonozo eixy; oucmopgizm; enimonamennsapnuti cunopom, cunopom Ces-Bapbepa-bicexepa-

Anea-Cimncona,; een KAT6B, posnao nog azanuti 3 KAT6B.

Beryn

MoHoasenbHi narorenHi Bapiantu rena KAT6B (Jti-
3uH areTuaTpanchepaza 6B; MIM *605880) no’s3aHi
3 JIBOMa aJebHUMH HEHPOPO3BUTKOBUMH PO3JagaMH
3 8y TOCOMHO-/IOMIHAHTHUM TUIIOM YCIIaJIKyBaHHSI: T€HITO-
nareJsIpHUM CHHApPoMoM (genitopatellar syndrome (GPS),
OMIM # 606170) Ta cuaapomom Cesi-bapoepa-bicexepa-
Sura-Cimmcona (Say-Barber-Biesecker-Young-Simpson
(SBBYSS), OMIM # 603736, ORPHA: 3047, Bapiant
cunapomy Oxmo0). Y 2008 poiri aHIIIOMOBHA JliTeparypa
OMHCYE BiCIM MAIli€HTIB 13 HiarHo3oM cuuapomy Ox10
(tun SBBYSS) [1]. Paninte Tepmin «cunapom OXxJ10%» BU-
KOPHUCTOBYBABCS JIs TO3HAYCHHSI MAIIEHTIB 13 CHHAPOMOM
onedapodiMosy i3 po3yMoBoI0 BifcTamicTio. CHHAPOM
Cesi-bap6epa-bicekepa-Sura-CimMcoHa € Haa3BHYalHO
PIAKICHUM ayTOCOMHO-TCHETUYHHUM 3aXBOPIOBAHHSIM,
CHPUYMHEHUM T'€TEPO3UTOTHUMH MAaTOTeHHUMH BapiaH-
tamu reHy KAT. Cunapom SBBYS Bepiie Oys onvcanumit
y 1987 pori SIarom ta CiMIICOHOM, SIKi TPEACTABUIIH TaIli-
eHra 3 oredapodiMo30M, BpOHKEHUMH BaJaMH CepIis, Ti-
NIOTUPEO30M Ta IHTEJIEKTyaIbHOI0 HEIOCTATHICTIO [2, 3, 4].

Cunapom Cesi-bapbepa-bicekepa-Sura-Cimrcona
(SBBYSS) — ne MHOXMHHA BpOJ)KEHA aHOMAJIis 3 Te-
TEPOTEHHHUM IPOSBOM, ajie 3a3BUYail XapaKTepu3y€eThCs
crenudiyHUMU pucamu oOmuyYs Ta Aedexkramu ckenera
(BKJIIOYAIOYM JOBIi BEJMKI MaNblli PyK Ta HIT), a TAKOX
3aTPUMKOIO PO3BUTKY/IHTEIEKTYalIbHOK HEIOCTATHICTIO
Ta TPYAHOILIAMH 3 TOJyBaHHSM, aHOMAJIISIMH CJTI3HOT TIPO-
TOKH, CTaTeBUX OpPraHiB, HaJKOJIIHKa (aruia3is/rinorasis),
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IIMTOBHUIHOT 3aJ103H Ta 3y0iB (TimomiactuyHi 3you Ta/abo
3aTpUMKa Ipopi3yBaHHs 3y0iB), BTpaToro ciayxy [5].

Myrauii KAT6B Takox MOXYTh PU3BECTH 10 OLIBLI
CEepHO3HOTO MPOsIBY — reHiTonaressipHoro cunapomy (GPS,
OMIM: 606170, ORPHA: 85201). 3miHHa ekcnpecis Ta
mupini GeHoTHIivHuHi cexTp, nos’s3ani 3 GPS abo
SBBYSS, nor’si3anumu 3 KAT6B, orpumyroTs Bee OisblLie
BU3HaHHI [3, 6]. HemogaBHo Oyiio 3apeecTpoOBaHO KiTbKa
BUIIAJIKIB, 1110 ONUCYIOTh MPOMDXKHUHN enotun mixx GPS
ta SBBYSS [7, 8,9, 10].

Xoua renitonarenspauii cuaapom (GPS) ta cunapom
Bap6epa-Snra-Cimncona (SBBYSS) icropuuHo po3risia-
JIMCS SIK OKpeMi HO30J10T14Hi (hOpMH, 3 OISy Ha 3pocTa-
104y KiIBKICTB TIOBIJOMJIEHB ITPO (PEHOTUIIOBE EPEKPUTTS,
HHHI iX TPaKTYyIOTh SIK CIIEKTP €AMHOI MaTONOTii, BiIOMOT
i1 3araibHO0 Ha3BOKO «po3naau KAT6B» [5, 11, 12, 13].

Cunnpom Cesi-bapoepa-bicekepa-Aura-Cimncona —
e piIKiCHE TeHeTUYHE 3aXBOPIOBAHHS, 110 XapaKTepH-
3y€ThCS MACKOMOMIOHUM BUIVISLIOM oOnnyuyst, Onedapodi-
MO30M, NITO30M, JOBI'MMH BEJIMKHMHU MaAJIBISIMH PyK abo
HIT, Tinomiasiero abo areHes3iero HaJAKOJIIHKA Ta aHOMAaJIi-
SIMH cJ1i3HOT poToku. Llei#t cran 3a3Buyaii noB’s3aHuil 13
IHTENIEKTyaJIbHOIO HEOCTATHICTIO, 3aTPUMKOIO PYXOBUX
eTarliB Ta 3HaYHUM MOPYIIEHHSM MOBJIeHHs. HaTomicTs,
GPS noennyetsces i3 nedexramu Mo3Ky (arenesiero abo
TIMOIUIa3i€k0 MO3OIKUCTOTO TiJIa), MIKPOIE(AITIEL0, TSHKKOIO
TICUXOMOTOPHOIO BiJICTAJIICTIO, aHOMAJIisIMH TeHITAIH, Ti-
noruiasiero abo areHe3iero HaIKOJIiHKa, aHOMAaJIISIMH HUPOK
Ta KOHTpakTypamu. OKpiM KOTHITUBHHX MOPYLIEHbB, KJIi-
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HIYHI 03HAKH, OTIHCaHi P 000X 3aXBOPIOBAHHSX, BKITFOYA-
FOTh TaKOXK BPO/DKEHI Bl CEPIIsl, aHOMAJTii i THEOIHHS Ta
rinoTtoHito. OOuBa PO3Naau € HAA3BUYANHO PIAKICHUMHU
3axBopioBaHHAMH. OpieHTOBHA mTommpeHicT SBBYSS
CTAaHOBUTH MEHIIIC OJIHOTO Ha MiJIbIHOH 0cib [5, 14, 15].

KirigiuyHi 1a”i OMiHIOOTE 32 HAIBHOCTI OCHOBHHX Ta
JIPYTOPSTHUX O3HAK, 110 BKa3ytoTh Ha GPS a6o SBBYSS.
OCHOBHUMH O3HAaKaMH, 110 BKa3ylOTh Ha CHHAPOM
SBBYSS, €: noBri BeauKi Hajablii/BeNHKI Manblll HIir, HE-
pyxoMe MacKonoiOHi pucu obmuyuus, daepapodimos/
TO3, BUCTYMA04i HIOKH, HU3bKO MOCAKEH] Ta TOBEPHYTI
Ha3aJ Byxa, HAXWJICHI BHU3 OYHI IIIIMHY, IJIOCKE Ta IIH-
pOKe nepeHiccst, TpyouacTHii abo Oy IMHONIOAIOHNH Hic,
JOBTHH (QiIBTP, TOHKY BEPXHIO I'yOy, 3MEHIIIEHE YePBOHE
3a0apBiIeHHs r'yOu Ta MIKpOrHaTiio abo peTporHariio, aHo-
Mautii CIi3HOI IPOTOKH, TiloIIa3is/areHe3is HaaKoiHKa.
JpyropsiiHMMHU 03HaKaMH €: BpPOJKEHa BaJia cepus, 3y0o-
IIeTIeTTHI aHOMalTii (TinorutacTiHdHi 3yon Ta/abo 3aTpuMKa
Mpopi3yBaHHs 3y0iB), BTpaTa CI1yXy, aHOMaJii IIUTOBHJHOT
3aJ103H, PO3MUICTUICHHS MiTHEOIHHS, aHOMAIil CTaTEBUX
OpraHiB (XJIOMYHUKH: KPUIITOPXi3M), TIMTOTOHIS, 3arajJbHa
3aTpUMKa PO3BHUTKY/IHTEJIEKTyallbHa HEJOCTATHICTS [5].

OCHOBHMMH O3HAKaMHu, 110 BKa3ywoTh Ha GPS, €: aHo-
Maulii cTaTeBUX OprasiB (iBYaTKa — KJIiTOpMerais ta/
a0o0 rimoriasis Maaux ad0 BEIMKUAX CTATEBHX I'y0; XJIOI-
YUKW — KPUIITOPXi3M Ta TiMoria3is MOIIOHKH ), TiITOTIa3is
a0o areHesist HAIKOJIIHKA, 3TMHAJIbHI KOHTPAKTYPH B CTET-
Hax Ta KOJiHaX (BKJIFOYAIOYH KIIMIIOHOTICTB), arcHe3is
MO30JIMCTOrO Tia 3 Mikpouedaiero, rinpouedpos ta/
a00 MHOXXHHHI KiCTH HUPOK. JIpyropsiiHUMHU 03HAKAMH €:
BpOJKEHA Baja cepils, 3yOoIenenHi anoMaii (3aTpumKa
Ipopi3yBaHHA 3y0iB), BTpaTa CIIyXy, aHOMaJii IIUTOBHIHOT
3aJ103H, aHAJIFHI aHOMAJTii, TITOTOHIs, 3arajbHa 3aTPUMKa
PO3BUTKY/iHTENEKTyalIbHa HEAOCTAaTHICTH [5, 16, 17].

[TamienTH 3 1BOMa OCHOBHUMH O3HaKaMH ab0O OIHIEI0
OCHOBHOIO 03HAKOIO Ta JIBOMA JIPYTrOPSJHUMH O3HAKaAMH,
HMOBIpHO, MafOTh 3aXBOPIOBAHHS, 1TOB’s3aHI 3 MyTali€l0
B reri KAT6B [18].

OxpiM BHILE HaBEeJIEHMX OCHOBHUX Ta JPYTOPSAHUX
KIIHIYHUX 03HaK MyTatlii rera KAT6B, 3rizHo manwux ite-
partypu, 3yCTpidaloThCs MOBEAIHKOBI PO3JIa M, BKIFOYA0UN
reTepoarpeCUBHy MOBEAIHKY, PO3J1a]] yBar, TPUBOKHUN
posnaz Ta npobaemu 3i cHOM [19, 20, 21].

AHOMaJis MO30JIMCTOTO Tija, a caMe Horo rirmoriasis,
OTIHMCaHa JIUIIE Y OJHOTO MAIli€HTa i3 KIIIHIYHUMH O3Ha-
KaMH, 1110 BiAMOBIal0Th MPOMIXKHOMY (DEHOTHITY MyTallii
rena KAT6B. HaBenenuit kiniHiYHUI TPOSB € HETPUTA-
MaHHUM [yt maniedTis i3 SBBYSS (10%), Toxi sik BiH €
momupeHoto o3Hakoro mpu GPS (94%), [22].

AKxciasbHa TIMOTOHIS — 03HAKa, KA 3yCTpIiHaeThest y 78%
narienTiB i3 SBBYSS ta 36% mnarientis i3 GPS [20].

Mikpouedaiis — KIiHIYHA 03HaKa, KA YACTIIIE CIIO-
crepiraetscst y nauientiB i3 GPS (73%) y nopiBHsHHI
i3 maieatamu 3 SBBYSS (32%). Cynomu € pinkicHUM
KJIIHIYHUM TIPOsIBOM siK Y XBopuXx i3 SBBYSS (8%), Tak
iy xBopux i3 GPS (21%). Bpomxeni Bagu cepus Oyiu
onucadi y 86 31 152 (56%) 3apeecTpoBaHUX MAali€HTIB
i3 maroreHHUM BapianToM reHa KAT6B, Bxitodatoun Jie-
ekt MiXIepeacepaHOl MePeTOPOAKH y 25 MalieHTiB,
e eKT MIXKIUTYHOUYKOBOT nieperopoaku y 18, Bigkpury
apTepiajbHy MpOTOKy y 16 niTeid. AHOMaii 3y0iB Ta mif-

HeOIHHS: AiacTeMH 3y0iB, po3IienuHa ryou Ta migHeOiHHs,
BHCOKE TOTHYHE ITiTHEOIHHS, SIKi CTIOCTEPIraloThCs TPH-
6mu3HO onmHakoBo y marfieHTiB 3 GPS (24%) ta SBBYSS
(30%), [22, 23].

O3HaKH OMOPHO-PYXOBOTO arapary, OMUCaHi K aHOMa-
Jii Ta KOHTPAKTYpH HAAKONIHKA, € KIIOYOBUMH XapakTe-
puctukamu GPS [5]. [H1Ii 03HaKH OMOPHO-PYXOBOTO aria-
pary: poToBaHi BCEpEIUHY CTOITH, KHCTI PYK 3 MDXKITaJIbIie-
BHMH CKJIaJIKaMH, BY3bKe 3aIl’ICTS, paialibHe BiIXUICHHS
MIEPILOTO MBI JTIBOT PYKH Ta KaMIITOAAKTHIIIS. AHOMA-
JIi1 CKeJeTa TakoK BKIIFOYAIOTH CKOJII03 TPYIHOTO BiAILITY
xpe0Ta, aCUMETPUYHY HMIMTONOAIOHY TPYIHY KIITKY Ta
BaJIbIyCHY Jie(OopMaIlilo KOJiHa 3 TIMOIIa3i€l0 Ta BUBHU-
XOM HaJKoJiHKa [24].

EHn0oKpUHOIOTIYHI 0COOIHMBOCTI, a CaMe 3aTpUMKa
CTaTeBOTO JO3PiBaHHSI, YPaXKCHHS IIMUTOBHIHOI 3aJI03H
3 BPO/KEHHUM TilIOTUPE030M, CyOKIIIHIYHHUHN T1ITOTHPEO3 Ta
pOOJIEeMH 31 IIUTYHKOBO-KUIIKOBHM TPAaKTOM Ta TOyBaH-
HsIM OyJTH 3a10KyMeHTOBaHi y 57% 0¢i0. AHalIbHI aHOMAJTIT
(arpesis anyca), 3ycrpivaroThes 3pinka npu SBBYSS —
3%. Cepen aHomanii o4ueil HalyacTimIe 3yCTPidarOThCs
aCTUTMATH3M, HicTarMm, Tsbkka miomist. [IIkipHi aHOMAaTIT
HE € XapaKTePHOI O3HAKOIO VIS PO3JIAAiB, aCOLiOBaHUX
i3 mytanisimu rena KAT6B. 3rigHo 3 nanumu Jiteparypu,
BOHH OyJIM ONKCaHi JIMIIE y TIOOANHOKUX BUITAJKaX — 30-
KpeMa y TBOX MAIli€HTIB, y SIKMX CIIOCTEPIralIH rinomirMeH-
TOBaHi Makyiu [5, 22].

Amnai3 iterTH(iKOBaHUX MaToreHHuX BapianTtie KAT6OB.

VY HayKkoBi# JiTeparypi onucaHo 89 BHIagKiB Moie-
KYJSIPHO MiATBEPKCHUX MOPYIICHb, aCOLIHOBaHUX 13
myTanisimu reHa KAT6B, 30kpema 18 — i3 penorunom,
xapakrepauM it GPS, 58 — st SBBYSS Ta 13 — i3 mpo-
MixHEM (peHOTHIIOM [ 1]. BiAmoBinHo nanuM mitepartypu,
TpOBEICHUIA aHai3 3arajnom 89 BapianTis rena KAT6B (36
MiCeHC/HOHCEHC, 4 CIIIalicHHTY, 29 Manux neneni, 14 ma-
JUX THCepIi#, 2 Mani iHaeny, 3 makpozenerii, 1 ckianHa
niepeOy0Ba), siki oxapakTepu3oBaHi B basi qanux myraniit
reniB monuau (HGMD) [11, 25]. 3rigHo 3 MOTOYHOIO BEp-
ciero HGMD 2022.2, 111 3i 156 BapianTiB rena KAT6B
moB’s13aHi 3 peroruniom SBBYSS/GPS, Bximouatoun mi-
CeHC/HOHCeHC BapiaHTh — 36 (i3 65 3apeecTpoBaHUX);
BapiaHTH cIutaiicuary — 4 (i3 7 3apeecTpoBaHUX); Malli
ircepii — 17 (i3 20 3apeecTpoBaHux); Mami aenerii — 46
(i3 53 3apeecTpoBaHuX); Maji iHCepIii — 3; BeNUKI iHCEpIIil
(myromikarii) — 2 (i3 3 3apeecTpoBaHMX) Ta BEJIMKI JeTemii —
3 (i3 4 3apeecTpoBaHUX).

Inentudikosano Bapiantu c.3401del; c.3202 3203
delAG y reni KAT6B (NM_012330.4), [20]. Inentudiko-
BaHi BapiaHTH BKJIIOYAJIN OJIHY HEBEJIMKY BHYTPIIIHBOTCHHY
nenertiro (¢.3202 3203delAG), onHy HEBeNIUKY BHYTPIIII-
HBOTeHHY aymutikaunito (¢.3998dup), oqHy BHYTpIlIHBO-
reHHy iHcepito (c.4721 4722insCTACACC) ta gotnpu
onHOHYKJIeoTHaHI BapianTH (c.3401del; c.4993A>G; ¢.5876
T>A; c.3664 + 1G>A). Ha piBHi Oika 11i BapiaHTH CKJIaja-
JIMCS 13 YOTHPHOX BapiaHTIB 31 3CYBOM PaMKH 34MTYBaHHSI
(p-Argl577fs*24; p.Gly1134ValfsTerl1; p.S1068QfsX2;
p-Ser1334LysfsTer8), omHOTO HOHCEHC-BapiaHTa
(p-Leul959%), onnoro miccenc-apianta (p.Serl 665Gly)
Ta OJHOTO BapiaHTa, SKWil, 32 MPOrHO3aMH, BIUTUBAE HA
crutaiicuar. Yotupu BapiaHTH Oyiid poO3TamoBaHi B eK30HI
18, mBa — B ek30Hi 17 Ta omuH — B €k30Hi 16, [26, 27].
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Bymo ninTBepmkeHo, 1o Bei BapiaHTH € de novo, i BOHH
Oy kimacuGikoBaHi K HMOBIPHO MATOTCHHI/TATOTCHHI
3TiTHO 3 KPUTEPisIMH AMEPUKAHCHKOTO KOJISIDKY MEIHYHOT
reHeTuku Ta reHoMmiku (ACMG) [28, 29].

BixHocHI BIAMIHHOCTI Ta MOAIOHOCTI MK [IUMH JBOMA
CTaHaMH 3aJIeXKATh BiJl KOHKPETHOTO PO3TAIIyBaHHS IPH-
yuHHOTO Bapianty B redi KAT6B. Y pa3i ypakeHHS KO-
nmouiB 1-1205, mepeBakae Bapiant SBBYSS, mis xomo-
HiB 1205-1350 ne penorun GPS, Toxi stk 11 KOJOHIB
1350-1520 ue moxe 6ytu GPS, SBBYSS abo npomix-
HUH (PEHOTHII, TOII K IS KOMOHIB Bix 1520 mo mpuHaii-
MHI 1935 (ocraHHIl ypakeHUH KOJOH, HAHOIVKIHUHA 110
C-xinmg) ne 3a3Buvait SBBYSS [11, 20, 25, 30]. Iepenoda-
Ya€eThCsl, 110 BIIMIHHOCTI B KITIHIYHMX HPOSBAX 3yMOBIIEHI
PI3HEM MOJICKYIISIPHIM MAaTOMEXaHi3MOM OPYIICHOTO IeHa
KAT6B. JlethexTHi TpaHCKPHIITH, IO BUXOIATH 3 IPOIIECY
HOHCEHC-onocepenkoBanoro posmnaay MPHK Tta yTBopto-
FOTh yCideHNH O1ITOK 31 3HIKCHOIO aKTHBHICTIO TiCTOHAIIE-
THUJIa3H, CIIPUYUHSIOTH OLIbLI BUpaKeHUH (hEHOTUIIOBUIL
cnekrp GPS [23, 31].

l'eHeTnyHi BapiaHTH, IO COIPUIUHSIOTH JETpaallito
MPHK uepe3 HOHceHC-omocepeaKoBaHul po3smnaj (mepe-
Ba)KHO JI0Kai30BaHi Ommx4ae 10 C-KiHIIEBOT AIISHKY reHa,
HE 3aJIy4eHOT 10 KPUTHYHHUX CaWTIB 3B’s13yBaHHA OlKa),
yacrimie acomitorThcs 3 penorunom SBBYSS [9]. Haro-
MIiCTh MyTallii, [0 MPU3BOAATH A0 TarIOHEI0CTATHOCTI
reHa KAT6B (30kpema, 3MiHU B IUISHKAX HIMiamii TpaH-
cii abo Jenerii BChoro reHa), SIK MpaBIiIo, 3yMOBITIOIOTh
M’KIui KiniHigHuA nepedir. Lle nae migcraBu npumyc-
katy, mo cuaapoM GPS po3BHBaeThCS BHACTIIOK MeXa-
HI3My nocuiIeHHs QyHKIT a00 TOMiHAHTHO-HETaTUBHOT'O
edexry, Toxi sk uist SBBYSS xapakrepHa maroreHHa mis
BTpatH (yskuii rena [4, 7, 8, 31, 32, 33].

MeTa pocnigXeHHSA. 3 MeTO0 PO3IIMPEHHS Kli-
HIYHOTO CIIEKTPY Ta MOJICKYISPHOTO Pi3HOMAHITTS,
OB’ s13aHKX 3 Bapianismu reHa KAT6B, Mu moBigomiisseMo
SIK TIPO KJIIHIYHI, TaK 1 PO MOJIEKYISPHI 0COOIMBOCTI Ha-
[i€HTa 3 AIaTHO30M po3JaaiB, Mo’ s3anux 3 KAT6B. Kpim
TOT0, MU MOPIBHSIM KIIIHIYHI OCOOIUBOCTI IUTHHH 3 TUMH,
Y AKUX MOJEKYISPHO MiATBEPIKCHUN IiarHO3 PO3JIALTy,
moB’si3anoro 3 KAT6B (3a ganumu jiTeparyp).

KniHiyHnn Bunagok

[Ty6nixarist KIiHIYHOTO BUINAAKY 37iicHeHa 3a iHdop-
MOBAHOIO 3rofIol0 Marepi, 0e3 memMoHcTpatii horo3zoopa-
JKE€Hb TUTUHHM, BIJIIOBIHO 0 €THYHHUX MPUHIIMUIIB Ta BU-
MOT 0i0€THKH.

VY 1poMy JOCIIIKEHHI B3sIa Y4acTh TUTHHA 13 KITiHI4-
HUM Ta MOJIEKYJISIPHUM JliarHO30M PO3JaJiB, OB’ I3aHUX
3 myTariero rena KAT6B. Jlutiaa Mana KIIiHI9HI O3HAKH,
IO CBiJUaTh PO PO3JIaM, MOB’SI3aHUN 3 MyTAIli€l0 TeHa
KAT6B, Ta npoiinmia kiiHigHE eK30MHE CEKBCHYBaHHSI.
['eHeTHYHE TeCTyBaHHS IPOBOIMIIOCS TIiCIsi TEHETUYHOTO
KOHCYJIBTYBaHHs Ta MiANHUCaHHS iHGOPMOBAHOI 3roIH.
MosnekysIIpHO-TeHETHYHE J0CIKEHHS TPOBOMIIOCS Me-
togoMm NGS B JIabopatopii 1iarHOCTUYHOTO TECTyBaHHS
INVITAE (m.Can-®pannucko, CIIA).. Kiinigni gaHi
Oynu 3i0paHi 3 MEIUYHUX 3aMHKCIB, OIIHCHO HASBHICTh
OCHOBHHX Ta JPYTOPSJIHUX O3HAK, 110 BKa3ytoTh Ha GPS
abo SBBYSS.
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Kpim Toro, KiIiHIYHI TPOSIBY Y TaHOI TUTHHH MOPiBHIO-
BaJIM 13 paHillle OMMCAHUMHU 0CO0AMHM 3 MOJICKY/ISIPHO ITijI-
TBEPIKEHNMH (DEHOTUIIAMHU, TIOB’I3aHIMH 3 MY Talli€l0 TeHa
KAT6B. Ilomryk crareft, o MiCTATh eTalbHY iH(OpMAIIito
MO TaKUX MAaIliEHTIB, mpoBoawM B PubMed 3a kirouoBuMu
croBamu: «KAT6B, SBBYSS, GPS, Bapiant KAT6B.

Ha namry nymky, npeacraBieHui KITHIYHUA BUNAIOK
MoXe OyTH KOPUCHUM JIJISl TIe/liaTpiB y BCTAHOBJICHHI fia-
THO3Y, IPOTHO3Y Ta MOKPAIIeHH] KIIHIYHOTO BEACHHS Ta-
LEHTIB, 8 TAKO)K MOYKE JOTIOMOI'TH B HaJJaHHI CBOEYAaCHOTO
TEHETUYHOTO KOHCYIIBTYBaHHS.

Xmomuuk, BikoM 11-Th MicsIIiB, Tepia TUTHHA MO-
JIOAWX, 3MOPOBHX Ta HECIIOPITHEHUX OaTbKiB. BariTHicTh
nepina, yCckiaJHeHa aHeMi€lo Jierkoro crynens, MBBP
mwiona (BBP LIHC: arenesist mo3omnwuctoro tina; BBP cedo-
CTaTeBOi CHCTEMH: TiIpoHe(PPOTHUIHI 3MiHN 000X HHUPOK;
nopymeHHs qudepeHiiaii cTaTeBUX OpraHis; BaJbI'yCHa
nedopmaris npaBoi ctormu. Cuaapom MBBP 3 HaitOib-
IO BIPOTiZHICTIO XPOMOCOMHOT €TioJNOriT).

JutuHa Hapoammacs Bij nepmux ¢i3iororiyHux mo-
JIOTIB, JOHOIIEHA, Ha 39 TWIKHI BariTHOCTI, 3 MacoOIO Tijia
2940 r (50-90-# nepuenTmib), 3poctoM 51 cm (90-97-1
TIEPLIEHTHIIB ) Ta TOTHIMIHO-IO00BOIO OKPYKHICTIO 33 cM
(90-#1 mepuentwip). JutuHa yepe3 2 rox. MIiCs HAPO-
JokeHHs niepeBeneHa y BITH ta Ha 2-y mo0y XuTTa — Ha
IT eran BUXOMKyBaHHSI HOBOHAPOIKEHUX, ¢ TepedyBaia
MPOTSITOM 4-X MICSIIB. 3a mepiox mepeOyBaHHS y CTaIlio-
Hapi y AWTUHYU BUHUKJIM TPYIHOIII 3 TOLYBaHHSM, IO i
00yMOBHJIO BUTO/IOBYBaHHS Yyepe3 Ha30TracTpaibHUI 30H/
MIPOTATOM 3-X MICSIIIB JKUTTS; JiarHOCTOBaHAa BPODKEHA
JIAPUHTOMAIIALIST; BPOIDKEHUH IBOOIUHMI BUBHX CTETHA.

Y nepiofii HOBOHAPOIKEHOCTI Y XJIOIMIHUKA PO3BHHYBCS
CYIOMHHU CHHIPOM i3 eIi30aMu aecaTypauii, ki Oyau
YCIIIIHO KOHTPOJILOBAHI JIKyBaHHIM (peH0OapOiTaioM.

@izukanbHe 00CTS)KEHHS TUTHHHI BUSBIIIO JHCMOP-
¢iuni o3Haku: Oiedapodimos, nMOyIMHONOAIOHHI Hic,
BHCTYIIAI0Yi IIOKH, TOBEPHYTI Ha3aJl Byxa, JOBIUH QLIBTp,
TOHKa BEPXHs ry0a; BUCOKE TOTHYHE MiTHCOIHHS; HOBTI
BEJIUKI MajbIli, JUCIUIACTAYHI HITTi, MATKOBO-BAJILI'yCHA
nedopmaltis IpaBoi CTOMH.

Hesponoriune o6cTe)xeHHS! BUSBHIIO 3HUKCHHS 3a-
TaJbHOI PYXOBO1 aKTUBHOCTI; aKTHBHI pyXd KiHI[iBKaMU
00MEXeHI; TOHYC M’SI31B 3HIDKCHHIA; TOJIOBY HE YTPUMYE,
HE IIepEeBEPTAETHCS; 10 IrPAIIOK HE TATHETHCS, OJJHAK 3a
ITPaIIKOIO CIiIKY€E, IOBEPTAE TOJIOBY B MEXaxX TOPHU30H-
TaJIbHOT OBEPXHI; 3piJiKa BUMOBJISE TOJIOCH] 3BYKH. Y 1H-
THUHH CIIOCTEPIrancsi O3HAKH TeHEPai30BaHOI ICHXOMO-
TOPHOI 3aTPUMKH, BKIIIOYaI0uH TPpyOy/IpiOHY MOTOPHUKY Ta
COIliaNbHi, Xap4OBi, MOBIICHHEBI Ta KOTHITUBHI HABUYKH.

VYposoriuHe 00CTeKEHHS BUSBHIIO JBOOIUYHUIT KpHII-
TOPXi3M, areHe3il0 KaJlUTKH; IOPYIIECHHs CTaTeBOro JI1-
(hepeHIIit0BaHHST;, BPOIKEHHUHN TiqpoHEPPO3.

Jutuni npoeneno MPT rosoBHOro Mo3Ky, sike BHU-
SIBUJIO MHOJKHMHHI aHOMaJIii HOTro pO3BUTKY: areHe3is Mo-
30JIUCTOrO TiJia, KoJbronedatis, 3riakeHHs: KOPTHKAb-
HOT'O MaJIOHKY B JIOOHMX YacTKax — Iaxiripis; aTUmnoBa
KoH(irypamis rimodisy.

Pesynbrary exokapaiorpamMu: BiIKpUTE OBaJIbHE BIKHO.

3arpuMka pi3HIHOTO PO3BUTKY OTUTHHH y Bimli 11 wmi-
cauiB: Maca tina 6100 r (— 3SD), 3pict — 80 cm (+2SD),
Maca Tina /1o 3pocry (=3SD).



BUMNAOKW 3 NPAKTUKU

VY XJI0IM4YHKa JIIarHOCTOBAHO TaKOX TiITOTHPEO3.

[IpoBeneno nocmipkeHHs NOMiCOMHOTpadio, sIKa BU-
SIBUJIA CUHAPOM alfHOE-TIIMOMHOE Ba)KKOTO CTYTECHS 3a
aITHOE-TIMOMHOE 1HAEKCOM.

JlMTHHA HEOTHOPA30BO IOTpAILISIA O 3aKIaiB 0XO-
poHu 3710poB’s (y Xjomuuka Oynu iH(peKIil BEpXHIX AH-
XaITbHUX NUIAXIB).

JuTuHi MPOBEACHO IUTOTCHETUIHE TOCIIIKEHHS: 40,
XY (HOpManbHUH YOMOBIYHMH KapioTHII).

MonekynsipHO-TeHETHYHE JTOCTiKEHHS: TaTOTeHHUH
BapianT (c. 3788 3789del(p.lys1263Argfs*7) inenrndi-
rxoBaHo y KAT6B. KAT6B acouniiioBaHni 3 ayTOCOMHO-
JIOMIHAaHTHUM TEHITOIIATEIUIIPHAM CHHIPOMOM i CHHAPO-
MoMm Say-Barber-Biesecker-Young-Simpson.

JuTrHa NpoAoBKye NepeOyBaTH i HATJISAOM MYJIb-
TUANCIHILTIHAPHOT KOMaHAM, 10 SKOi YBIMIUIH TeaiaTp,
HEBPOJIOT, OPTOIIE, YPOJIOT, O TaIbMOIIOT, €HIOKPHHOJIOT,
renetuk, JIOP.

3rigHo 3 XapakrepHUMH ocobnuBocTsaMu SBBYSS Ta
GPS, Har narienT NpoJeMOHCTPYBaB Iy)Ke CEpHO3HY 3a-
TPHUMKY PO3BHTKY.

VY DOCTYIMHHX JITEpaTypHHX JKepesax KIIiHIYHe I1e-
PEKPHUTTS MiX 3a3HaYEHUMHU CHHIPOMAMH OITHCAHO JIMIIE
y cemu Bunajkax [8, 11, 30, 34].

3riHO 3 JAHUMH JTITepaTypH, KITIHIYHI Ta MOJIEKYIISIPHO-
TeHETHUYHI XapaKTEePUCTHKH Mali€eHTIB 3 (EHOTHIIO-
BHMH O3HaKaMH, 110 MEPEKPUBAIOTHCS MIXK CHHIPOMaMH
SBBYSS ta GTPTS, acomitoroTbcst 3 THHOBUMH Bapi-

NMiTepatypa:

aHTamMu MyTaniii rena KAT6B. Y 3B’sA3Ky 3 UM TpO-
MMOHYETHCS BUKOPUCTOBYBATH y3arallbHCHE MOHATTS
«posnanu cuekrpa KAT6B» abo «KAT6B-acomniiioBani
po3nagu» 3amicTh okpemux kiacudikamniit SBBYSS Ta
GTPTS» [11, 35].

Haumi pesynbsrari miaKkpecIooTh YHIKaIbHUH (EHOTHIT
papianTiB KAT6B Ta cBiquars mpo CKJIaJHi MEXaHi3MH, 10
JIKATh B OCHOBI KOPEJIALii TeHOTHIT-(DEHOTHII IIPH PO3T1a-
nIax, 1moB’s3aHux 3 KAT6B.

BucHOBKW. Ot1ike, HaBeIeHHi KIIHIYHUN BUIIAJO0K €
[[IHHAM Ta BaXJIUBUM SIK JUIS MEAIaTPiB 3 METOK 00i3Ha-
HOCTI, TaK 1 JJIs MAIli€HTIB Ta TXHIX CiMeil 3 METOK po3y-
MIHHS IPHYUHH 3aXBOPIOBaHHS. [ eHETHYHE TECTYBaHHS
€ KJIFOUEM JI0 TOYHOTO JiarHo3y, SIKUH HeOOXiTHHMA, X0ua
BapiaHTH JIiIKyBaHHs HepocTynHi. Kpim Toro, pesynsratu
JIOCITIJPKEHHS TAKOXK JJal0Th 1H(POPMAIIilo JUTs pO3paxyHKy
PH3HKY PELUINBY B CiM 1.

[leprr HiXk pO3IIsIIATH MOXKIIUBICTD TPOBEICHHS TEeHE-
TUYHOTO TECTYBaHHS, BAXKJIMBO 310paTu iH(OpMAIIifo PO
ciMelHMI aHaMHe3, 1100 BpaxyBaTH THIT yCHaKyBaHHS Ta
(eHOTHI MallieHTa, MPOBECTH MONIYK Y JIiTeparypi Ta 6a3ax
JIAHUX, @ TAKOXK TIEPEKOHATHUCS, 11O MAI[l€HT/CIM’ sl OTPHUMYE
ToTIepeTHE TeHETHYHE KOHCYJILTYBaHHS.
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A RARE GENETIC DISORDER CAUSED BY A KAT6B MUTATION: PHENOTYPIC MANIFESTATIONS
BASED ON A CLINICAL CASE

N. Tokarchuk', T. Chekotun', L. Starynets®, V. Antonets', L. Stanislavchuk'

National Pirogov Memorial Medical University'
Vinnytsia Regional Children’s Clinical Hospital®
(Vinnytsia, Ukraine)

Summary.

Disorders associated with pathogenic variants in the lysine acetyltransferase 6B (KAT6B) gene, located at chromosome 10g22.2,
constitute a clinically heterogeneous group, historically divided into two allelic syndromes: Say—Barber—Biesecker—Young—Simpson
syndrome (SBBYSS), regarded as a variant of Ohdo syndrome, and genitopatellar syndrome (GPS). Both conditions typically arise from
heterozygous pathogenic variants in the terminal exons of KAT6B. As the number of reported cases with overlapping SBBYSS/GPS
phenotypes has increased, these entities are now collectively classified as KAT6B-related disorders or the KAT6B spectrum. Individuals
with SBBYSS commonly present with characteristic facial dysmorphic features, generalised hypotonia, joint hypermobility, feeding
difficulties, and long thumbs and great toes. Skeletal anomalies, particularly patellar hypoplasia, are frequently observed. Genitopatellar
syndrome (GPS) is distinguished by severe developmental delay and genital anomalies.

This report describes an 11-month-old male diagnosed with a KAT6B-related disorder following identification of a heterozygous
pathogenic missense variant in the KAT6B gene, confirmed by molecular genetic testing. The phenotype included craniofacial
dysmorphism, developmental delay and speech impairment, hypotonia, blepharophimosis, long thumbs, skeletal anomalies, a congenital
renal anomaly, and seizures. The clinical presentation exhibited a blend of features characteristic of both SBBYSS and GPS.

Publication of this case was authorised by written informed consent from the patient’s mother and conducted in accordance with
bioethical principles.

Conclusion. The constellation of anomalies observed in this patient fulfils clinical criteria for both SBBYSS and GPS, reinforcing
the concept of a continuous phenotypic spectrum within KAT6B-related disorders. Further genotype—phenotype correlation studies are
warranted to delineate the full clinical variability and refine diagnostic criteria across this spectrum.

Keywords: Infant; Dysmorphism; Genitopatellar Syndrome; Say-Barber-Biesecker-Young-Simpson Syndrome; KAT6B gene,

Disorder, KAT6B-related.
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Peziome.

Memoro npedcmagients KHIYHO020 8UNAOKY 010 nidsuwumu 00I3HAHICMb AIKapie Wodo 0cobausocmell nepedicy 20cmpo2o
ecenamumy B y dimeil, npasun enidemionoziunoeo naz2nady 3a yier ingexkyicio ma it npopinakmuxyu Ha OCHO8I aHANi3y KIIHIYHO2O0
BUNAOKY NOCM2eMOmPancy3itinozo 2ocmpoeo eenamumy B y 16-piunoco xnonyuka, kamezopuyna anmuéakyuHaibHa NOUYis
bOamvKig AK020 CMEOpUIA 3a3HaA4eHUll npeyedenm. Y npedcmaeieno2o nayienma nicis mpumica4Ho20 iHKyOayitiHo2o nepiody
PO3UMYNIACA JHCOBMAHUYHA opma cenamumy B 3 eucoxum sipycrnum nasanmagicenmsm. Ha mni 6azucrozco aikysanns 8iodynocs uiguoke
ooyorcanus 3 eniminayiero HBV, HBsAg ma cepoxonsepciero anti-HBs i anti-HBc. Kniniunuil 6unadok niokpecuoe, wo nonpu piokicnmse
nocmmpancghysitiHoeo eenamumy y Oimetl, 6iH 3AIUUAEMBCSL YLTKOM MONCIUBOI HeDe3NeuHo0 NOJIEr ma NiOKPeCIoE HeOOXIOHICb
KOMIIEKCHO20 Ni0X00y 00 NpOGhinakmuKu. 6i0 3a6e3neueHHs 6aKyuHayii 6Cix HOBOHAPOOHCEHUX 00 6NPOBAONCEHHS BUCOKOUYMIUBUX
Memooie mecmysanisi 00HOpcoKoi Kposi (30kpema NAT), wjo 0036075€ MIHIMIZyEamMU 3QIUUUKOBUTL PUUK Mpanc@y3itinol nepedaui HBV.

Bucnosku. Asmopu Hazonouyroms Ha HEOOXIOHOCMI:

1. wupoxozo enposadcennsi NAT-ckpuniney ons 0OHOpCbKoi Kpogi;

2. MaxKcumanbHo20 OXONIEHHs HOBOHAPOOJCeHUX eakyuHayicto 6i0 HBV;

3. 00820cmpor06o2o cnocmepedicents 3a dimvmu, AKI nepenecau 2ocmpuil 2enamum B uepes pusux xponizayii npoyecy.
Knrwuoegi cnosa: zocmpuii 2enamum B; mpanceysia kposi,; dimu.

Bctyn

3a marmvu BOO3, 6rmi3pko 2 Mipy Jironeit y cBiTi iHdi-
KoBaHi Bipycom remaruty B (HBV). V 2022 p. 254 mimH ocib
XBOPUIM Ha XPOHIYHHI renartut B, a mopoky peectpyeThest
Omm3pKo 1,2 MITH HOBUX BANIAIKIB. Birirsbko 600 THC. mopiaHO
TIOMHPAIOTh Yepe3 TOCTPHH renarut abo HOro Imi3Hi yCKIaa-
HeHHs. [enatut B 3Ha4HO mommpennit y kpainax CxigHol
€Bporm (11 M) Ta [liBrerno-Cxignoi Asii, Kurai, Pocii,
TIOCTPAITHCHKIX a31iChKUX pectryOikax (61 miH), Adpwii
(65 mun), LlenrpaineHiii Ta [liBnerniit Amepuri (5 MiTH) Ta Ha
octposax Tuxoro Okeany (97 mmH). 3rimHo 3i 38itom BOO3,
83% HoBux BumaKiB iH(piKyBaHHS npunaaae Ha HBV [1].

Merta gocCHimKeHHS — MIABUIIUTH 0013HAHICTH JiKapiB
1010 0coONMBOCTEH TIepediry rocTporo renartury B y mi-
TeH, TIPaBILI €TiIEMiOIOTIYHOTO HATILSIITY 32 II€F0 iHPEKITIEI0
Ta T TpO(UIAKTHKN Ha OCHOBI aHAITI3y KIIHIYHOTO BHITAJIKY.

JlocmipkeHHST BAKOHAHO 3 TOTPUMAHHSIM ITPHHITHITIB
lembcircpkoi nexmapartii. Ha mociipkeHHs Ta ONprITIOMHEHHS
HOT0 pe3ylbTarTiB OTPHIMAaHO MIICEMOBY 3TOJTy MaTepi MaIli€HTa.

KniHiyHnn Bunagok.

Xmomyuk 3. 0., 16 pokis, 01.08.2025 p. yumurae-
HUI 10 peaHiMaliiftHoro BijineHHs: TepHOMIbChKOI 00-
JacHOl auTsa4ol kimiHigHoi mikapHi (TOAKII) 31 ckapramu
Ha O1J1b TOJIOBH, OJTFOBOTY, I ABUIIICHHS TEMIIEPATYPH Tijia
10 37,3 °C, 6ol B )KMBOTI, 3arajbHe HE3My)KaHHS.

VY tpaBHi 2025 p. mepeHic YepernHo-MO3KOBY TPaBMY,
HaOpsIK MO3KY, liepedpanbHy KoMy. JIlikyBaBcs y Xipypriu-
nomy Bimaiaenui TOKIJI, e Oys10 mpoBeaeHO onepaTHBHE
BTpYYaHHs Ha MO3KY (BEHTPHUKYJIOIIEPUTOHEATIbHE NIYHTY-
BaHHs1), TIEPENMBaHHs KpoBi. BimomMocTi mpo xpoHiuHi 3a-
XBOPIOBaHHS MEYiHKM Y1 KOHTAKT i3 XBOPUMH Ha BIpyCH re-
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MIATUTH B CIMEHHOMY aHaMHe31 3aTliepedeHi MalieHToM i cy-
MPOBiTHIMHU 0coOamMu. JJaHHUX PO CeKCyallbHy aKTHBHICTH
miriTKka Hemae. Uepes mepekoHaHHs 0aTbKiB, TUIAHOBOT
BaKIMHAIII] BiJ renatuty B He oTprMas. 3 i€l sk IPIIHN
MTOCTEKCIIO3UIIIiHA MPO(iTakTHKa TAKOK HE 3iHCHEHA.

HaBomumo niarHOCTHYHO 3HAUYIII pe3yinbTaTH J1abo-
paTtopHHX 00CTeXeHb y AuHaMiMi (Tadm. 1).

Kniniuamii niargos: [octpuit renatut B, xoBTAHIYHA
topma (HBsAg «+», THK HBV «+») 3 BUCOKOIO OI0XIMITHOIO
AKTUBHICTIO, TSDKKHH CTyHiHb. [lepemom ckiIeniHHs depera.
Kombinosana rigporiedaris. CiacTidHa J1iBOOIYHA TeMITTIETisL.

OTpuMaHe JTiKyBaHHS: JKKOBUI PEeXUM, HOPMOTPO-
(iuna miera, iHQy3iifHa Ae31HTOKCHUKAIliitHA Tepatis.

TpuBamicTs JgiKyBaHHS: 32 11/1Hi.

O6roBopeHHA

3BaKalouM Ha Te, N0 KOHTAKTHO-PAaHOBUI MeXaHi3M
nepezadi 30yaHuKa, nputamManuui aust HBV-ingexuii, pe-
aNizyeThCs TPhOMa LUISIXaMHU 3apakKeHHs — HapeHTepallb-
HUM (TIepEeBa)KHO Yepe3 KPOB), CTATEBUM 1 MEpUHATAIIb-
HHUM, JIOCI HE BUKJTFOUCHI BUIIAIKU «ITOCTTPAHC(yY3iiHOTO
(10Ka30BO MOB’SI3aHOTO 3 IIEPEIMBAHHIM KPOBI) reNaTHTy
B. Jns MiHimi3anii 3arpo3u Takoro nuisixy nepexaadi ['B
y BUCOKOpO3BHHEHHX KpaiHax €Bponu i CILIA noscrogHo
3actocoByeThbest NAT (nucleicac idtesting — nabopaTtopHi
METO[IH, SIKi BUSBJISIFOTH CaM F'CHETUYHUI Marepiaj Bipycy
(RNA a6o DNA) — Ha BiIMiHY BijI CEpPOJIOTTYHUX METO/IIB,
10 BUSBJISIOTh QHTUTIIA a00 aHTUTEHH) 1 TIPALIOE CYBO-
puii TOHOPCHKUIA BinOip. Y 3B’S3KY 3 LIUM PU3HK PO3BH-
TKY TOCTIeMOTPaHC(y3iHHOTO TeNaTuTy OLIHIOETHCS K
nyxe Hu3bkuid — MeHie 1-2 za 1000 000 oguHuUIs (ToOTO
MEHIIIe HiXK 1-2 BUaIKK Ha MIJIBHOH MepeuBans) [2, 3].
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Tabnuus 1

Moka3Hukm naboparopHux o6cTexxeHb xBoporo 3.10. B AuHamili Heayrn

MNokasHuk
E — — | —
0 - - I [= I = 3
s8| 5| 5|3 |B g5 2 § s 8
s2| O O |=ce|Tc =0 o s s s
[ata obcTexxeHHs T S = S3| 82 3 = s (>;E'—‘-[ > S
sl g | £ 25|85 83 2 | g0 @ 3 E
@ © Q o o T .8 D T T T
"zl 2| < |E |E i a | Z > T
E ®© S = & =i S
01.08.2025 12,3 [ 1730 | 2110
(OeHb ylwnuTaneHHs)
07.08.2025 126,8 | 2360 | 983
(po3nan xBopo6n)
13.08.2025 45,0 [326,7| 113,4 37,35 0,81 NO3UTUBHUI 0,26 8,42 6,41x10? 1,89
1 6 (+) =) )
22.08.2025 37,7 [117,0| 45,4 0,037 He
(<) BUSIBIIEHO
0,56 | 23,19 _| 0,038 34,61
16.09.2025 18,6 | 39,5 | 31,3 . ’ NO3UTUBHUI ’ ’
=) | () =) (+)

lMpumimku: (+) — pesynbmam rno3umusHul; (-) — pedynbmam He2zamusHul; anti-HCV cymapHi 8id 07.08.2025 p. —
pe3ynbmam He2amueHul,; anti-HAV cymapHi 6id 13.08.2025 p.— 2,79 00./mn (+) — aHaMHeCmMuYHi aHmumirna.

B Ykpaini Takox 3anpoBa/KEHO psiJi HOPMATUBHUX
3axOJiB /sl IPUBEACHHS BITYM3HIHOI CHCTEMH KPOBI 10
cranaapris €C:

- 3akoH «IIpo Ge3neky Ta SIKICTh TOHOPCHKOT KPOBI
Ta KOMIOHEHTIB KpoBi» (Ne 931-1X), sxuii BCTaHOBIIOE
HOPMATHBH 10710 TECTYBaHHS JIOHOPCHKOI KPOBi, KOMIO-
HEHTH, TPAHCIIOPTYBaHHS, 30epiraHHs TOILIO;

-y 2024 p. Ypsa 3aTBepIuB JIICH31HHI YMOBHU IS
3aroTiBil Ta TECTYBaHHS JTOHOPCHKOT KPOBI, SIKi MalOTh
BimoBifgatu cranaapram €C;

- moctranoBa KMV «Jlesiki mutanHs peanisaiii 10-
HOPCBHKOI KPOBI Ta KOMITOHEHTIB KPOBI ...» BiJ 7 Oepe3Hs
2025 p. Ne 254.

OpnHak 3a BificyTHOCTI MyOniuHuX odimiiaux nudp
CTOCOBHO MiJITBEP/PKCHUX MOCTTPaHC(Y31HHIX BHUIAIKIB
BIpYCHHUX T€NaTHTIB JJIsl OLIIHKU PU3UKY MOTPIOHO OpieH-
TYBaTHCS Ha JIOKAJIbHI po3paxyHkH residual-risk ciryx6oro
KpOBi 200 BUKOPHUCTOBYBATH MOJICIIIOBaHHS Ha OCHOBI IO~
LIMPEHOCTI MapKepiB cepex JoHopiB. OcTaHHi aHi, 30KkpeMa
OIVISIAN TIIO0AIBbHUX/PETIOHATIBHUX JIOCIIPKEHb, BKITIOYHO
3 WHO/ Global Hepatitis moka3yrots, 1110 B YkpaiHi ceporpe-
BasteHTHICTB anti-HCV ta HBsAg nomipHa — KiJibKa BiJICOTKIB
s HCV (mpubnmsao 2-4%) ta <1-2% nnst HBsAg y 3arans-
HIl MOMyJISIIIT 3a1eKHO B Jpkepena i poky. [1lonpasna e
Heo3Hauae TaKuil caMUi PH3HUK Mepeiadi uepes nepeiBaHHs
— BiH 3HAYHO HIDKYHH 3aB/ISIKM CKPHHIHTY JOHOpIB. Harri Hop-
MaruHi gokymeHTH (Hakaz MO3 Ne 134 Bin 19.02.2013, pen.
10 2021 p., monoBHenwuii Hakazom Ne 2019 Bix 23.09.2021)
BU3HAYAIOTh JIBA AJITOPUTMH TAKOTO CKPUHIHTY:

* aJTOpuTM | — TIIBKM CEPOJIOTIYHI JTOCIIKCHHS
(imynodepmentuii ananiz — IGA(ELISA)abo imyHo-
XEMUTIOMIHECIIEHTHO-XIMIuHU# aHami3 — [XJIA);

* anroputM 2 — cepooriuti (IDA abo IXJIA) miroc
MoJekyisapHo-renetnuHi (NAT) gocnimkeHHs.

VY Mexax ceposoriyHux TecTiB (anroputm 1) HeoO-
XI1JIHO BU3HAYATH:

- cymapHi aututina 1o BUI-1 1 BIJI-2 Ta antureH p24;

- HBsAg;

- anrurina 1o HCV (anti-HCV);

- anrurina 1o Treponema pallidum.

Ipouenypa: y pasi HO3UTHUBHOIO a00 CYMHIBHOTO Pe3yJlb-
Tary TeCT IMOBTOPIOIOTH JIBiYi HA TOMY X pearcHTi/ JJOTOBI.
3ab0pOHSIETHCSI CEPOIIOTiUHE TECTYBaHHS B MyJ1ax (ToOTO BCi
3pa3Ki MaroTh OyTH JOCITIKEH] 1HIMBITyaIbHO).

Bepyun 10 yBaru HeOCTAaTHIO YyTIHMBICTh TECTY Ta
MOXKJIMBICTB CEPOJIOTIYHOTO BiKHA — Yacy BiJ iHQIKyBaHHS
JI0O TOTO MOMEHTY, KOJIM KJIaCHYHI CEpOJIOTIYHI MapKepu
CTalOTh O3UTUBHUMH, HETAaTUBHUI pe3y/IbTaT He TapaHTye
IIJIKOBUTO BIZICYyTHOCTI PH3HKY 1H(IKYBaHHS.

st 3HMKEHHS 3a3HaYCHOT0 PU3HKY 1 BIPOBAKY-
I0THCSI HOBITHI MeTonu ckpuHiHTY. [lepenycim Haerbes
npo 3ragane TectyBanHs NAT — maboparopHi MeToaH, ki
3 BukopuctanusM ammutigikanii (PCR, TMA ra in.), Bu-
SIBJISIOTH Jy’Ke MaJli KUTBKOCTI BipyCHOI HYKJIETHOBOI KHC-
notu — JJHK HBV i PHK HCV.

Yomy NAT 3Hmkye Tpancdysiitauii pusnk? NAT 3HauHO
CKOpOYY€ 3rajlaHui TIepio]] «cepoioriaHoro BikHay st HCV
JI0 ekuibKox 11io, s HBV i Bipycy imyHonedinury mo-
quan (HIV) — o 20-30 1i6. BnpoBamkenns NAT y 6ankax
KpPOBI [IOKa3aJI0 BEJIMKE BiTHOCHE 3MEHIIICHHS 3JIUIIIKOBOTO
pusuky(Hanpukian, ~94% mis HCV y nesxux ormsinax).

NAT mae 1Ba 0OCHOBHI pexumu: pooling (CKpHHIHT ITy-
JB 3 KUIbKOX 1po0) 1 inpuBinyansHuid ID-NAT. Pooling €
JICIIEBIINM, ajie JeN0 3HIKYE YyTIUBICTh (depe3 po3Be-
JICHHS 3pa3Ka), TOMY B JISSIKUX KpaiHax ITyJIiHT 3aCTOCOBY-
I0Th 3 IEBHUM PO3MipOM MyIly, B IHIINX KpaiHax poOIsiTh
innuBinyansHe NAT [4].

[Tompu e, yepes MOXKIIMBICTH BUHUKHEHHS 111€ KOPOT-
IIOTO TEPIOy «CEPOJIOTIYHOTO BiKHA», 8 TAKOXK OKYJIb-
tHOT HBV-indekuii, konu BipyceMist € KpHTUYHO HU3b-
KOIO 1 HE BJIOBJIIOETHCS HABITh Cy4aCHUMH MOJIEKYJISPHO-
TeHEeTHYHUMH METOJIaMH, Ta Yepe3 Bapiallii y TecTyBaHHI
3aJIMIIKOBUH PU3MK TpaHc(y3iiHOro iH]IKyBaHHS OaHa-
KOBO 30epiraerbcsl.
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OCKITbKY peruItieHTaMu KpoBi Ta ii mpenaparisB vac-
TillIE CTAIOTh AOPOCII MarieHTH (Y MUpHHUI Yac 3a3Buyait
OHKOT'eMAaTOJIOTIYHI XBOpI Ta IHKHU 3 aKyIIEPChKUMH
YCKIIaJHEHHSIMH), TO TOCTPUH remaTut B po3BuBaeThCs
BIJTHOCHO HEpIJIKO caMe y Takux ocib. Boxnouac y mireit
crapuie 1 poky BUHUKHEHHS OCTIeMOTpaHChy31iHHOTO
remaTtury € piakicauM. Came 11e i 00yMOBIIIO AeTaTbHUN
po30ip icTopii XBOPOOH HAIIOTO MAIli€HTA.

Bepyun no yBaru 6araruii «mapeHTepabHUI aHAMHE3)
(ckiagHe onepaTHBHE BTPYYaHHS HA MO3KY, TeMOTpaHCQy-
3isT), TOCTEMEHHO BCTAHOBUTH IIIAX peasti3amii MexaHi3My
nepexauyi HBV y HaBeneHOMY BUNIaIKy € HEMOMJINBUM.
lNmoTeTn4yHO NMpUIyCKaEMO, 10 HAUBHUIIMA PU3HK BHY-
TPIIIHBOIIIUTAIFHOTO iH(IKYBaHHS OyB OB’ I3aHHI came
i3 remoTpancysiero. FiMoBipHOIO IpHUHHO MOIa GyTH
JIOHAIlisI B TIEPiOf «CEepoJIOTivHOTO BikHAY, ko HBsAg
11Ie He BU3HAYAEThCS, alie BipyceMis Bxke €. Came Take Ipu-
ITyIIeHHS HalOUTBII BIpOTiHE 32 BUCHOBKOM CITy00BOTO
PpO3cCITiTyBaHHS.

TocTpwmii renarut B y xnomunka nepebiraB UKIIYHO
micist 3-MicsiaHOTO iHKYOAaIiiiHOTO Tepiony. XBopoba Ma-
HidecTyBaa KIACHYHUMH CHMIITOMaMH: 3arajibHOIH(}EK-
LiffHAM (IIBHIKA BTOMITIOBaHICTh, CyO(heOpuibpHa Temrte-
parypa Tiia) 3 apTpaiTisMH, JUCIETTHYHIM CHHIPOMOM
(3HIDKEHMH ameTuT, HyJ0Ta, OJII0BaHHs, OLTb Y IpaBOMY
miapedep’1), JKOBTSIHUIS 3 TOTEMHIHHIM C€4i Ta Tiloxo-
niero Kay. JlJabopaTopHUMH Ai1arHOCTUYHUMH KpUTEpi-
sIMU Oynu: TinepOinipyOiHeMis, IUTONITHYIHUH CHHIIPOM,
BHUSIBIICHHSI TeHETHYHOTO MaTepiainy HBV 3 nocsruennsm
HOT0 BUCOKOTO BipyCHOTO HaBaHTa)KEHHS, TIO3UTHBHI aHTH-
HBclgM, HBsAg Ta HBeAg.

Ha ¢oni 6a3ucHoro iikyBaHHs1 6€3 BUKOPUCTAHHS €Ti-
OTPOITHUX MPOTUBIPYCHHUX 3aC00IB KOBTSHHIIS Ta PiBEHb
TIEYiHKOBHX (DEPMEHTIB MOYAJIN PErpecyBaTH, Bxe yepes 10
116 HBV Oys eniminoBanwmii (13.08-22.08) i3 po3BuTKOM Ce-
popeBepcii HBsAg i cepokonBepcii anti-HBs ta anti-HBc.

Sk Bigomo, y aitedt micns ingikyBanns HBV xpowi-
3aIist Ipolecy 3 TpaHC(HOPMYBAHHSAM Y UPO3 MEUIHKH
YH TeNaToLeIoNIPHY KapIIMHOMY Bi/IOyBa€ThCS iCTOTHO
pinme, HiX y mopocnux —y 3-5% unaakax. HatiBuma
CEpOKOHBEPCIisl BUHUKAE y MITITKIB i3 SICKPABOIO KOBTSI-
Hutero. HaromicTs XpoHiuHMit renatut B po3BuBaeThes
y 90% HOBOHapOKEHHX BiJl XBOPHUX MaTepiB 3 BUCOKUM
BIpPYCHUM HaBaHTaKCHHSM [5].

Bingnanene criocrepexeHHs 32 MAIliEHTOM HE BHSBUIIO
BIIXMJICHB 3 00Ky MEYiHKOBUX NPOO 1 BIpyCOJIOTiYHOTO
MIPOPHBY. 3r0ZIOM yCHinIHO Oysia BUKOHAHA IUIACTHKA JIe-
(exTy mpaBoi T0OHOT KiCTKH.

Hagenenuii KIiHIYHAHN BUITAJIOK 1TFOCTPYE, MO MOMPH
HasIBHICTH 0araTopiBHEBHX 3aX0/liB OC3IIEKH, PU3HK ITOCT-
remoTpancysiitHol nepenadi Bipycy remarury B 36epi-
raeThesl, 0COOIMBO Y HEBAKIIMHOBAHUX JIITEH. 3 aHAMHE3y
BiZIOMO, 1[0 TUTHHA HE OTpUMaja mpoQilaKTHIHI IIe-
TUICHHS TIPOTH TeNaTuTy B 3a mepexoHaHHAMHU OaTbKiB.

NMiTepatypa:

BiacyTHicTs mepBUHHOI iMyHi3allii iCTOTHO TiABUIIHIIA
CIPUHHATINBICTD 10 1H(PEKIii.

Sk BimOMO, IIETUICHHS JiTeH peKOMOIHAHTHOIO BaKIIU-
HOIO BiJ renatuTy B ynponosx 24 rop. micis HapomKeHHS
edexruBHe y 90-95% Brumnankis. Tuteku Outst 5% IiTel MaroTh
cr1abKy BiITOBI/Ib Ha MISTUICHHS 1 3AJIMIIAIOTHCS BPA3THMBIMH
1o HBVy nopociomy Birti. 3 METOIO 3HIDKEHHSI PU3HKY TOPH-
30HTAJILHOI BHYTPIITHBOCIMEIHOI ITepesadi Bipycy peKOMeH-
JIy€eThCS 11ie i BaKIMHALLS YCiX WieHiB ciM’1 narienta. Ocobn
3 TpyIH pU3HKY 3apaxeHHs HBV nosunHi otprMyBaty ro-
BTOPHY PEBAKIMHAILIIO Yepe3 KOKHI 5 POKiB [6].

Boanouac npu rocmitanizanii He Oyna 3zailicHeHa i
eKCTpeHa BaKIMHAIliSl IPOTH TemaTuTy B, mo He Biamo-
Bimae BuMoram Hakazy MO3 Vkpainu Big 16.09.2011 p.
Ne 595 «IIpo mopsiok mpoBeaeHHs NpodiTaKTHIHHX I1e-
IUIEHb B YKpaiHi Ta KOHTPOJIb SIKOCTI # 00iry MeaAUIHUX
iMyHOOiomoriuHux npenaparis» [7]. Taka cuTyamnis Moxe
posmisinatics K 1e(eKT y HaJlaHHI MEIUYHOI JOTIOMOTH
1 CBITYMTH PO HEOOXiAHICTH MOCHIICHHS KOHTPOJTIO 32 JI0-
TPUMaHHSAM IMYHONIPO(IIAKTHYHUX 3aXOMIB Y JIKyBaJIb-
HUX 3aKJa7ax. B 00roBoproBaHOMY BHIIa/IKy KaTeTOpUIHa
AQHTHBAaKIMHAJIbHA MO3UIIisi 0aTHKIB CTBOPHIIA 3a3HAYCHUH
npeneeHT Jurs miptitka. [lonpasna 16-piuna ocoba mae
IOPUIMYHE PABO CaMOCTIHHO YXBaJIIOBAaTH PIillIEHHS ITPO
BaKI[MHAIIf0, HE 3Ba)KalOuM Ha [yMKy OaTbkiB. Lle curya-
1Iis1, KOJIA CIMEHHUH JTiKap TOBUHCH 3aXHUIIATH MIPABO JH-
THHH{ Ha TIOBHOIIIHHO 3/10POBE >KUTTSL.

TakuM 9rHOM, IIeH BUTTAJIOK ITiAKPECITIOE HEOOXiTHICT
KOMIIJIEKCHOTO MiJIX0y A0 MpodilakTHKK — Bijx 3a0e3-
TIEYEHHsI BaKIMHAII] BCIX HOBOHAPO/KEHUX JI0 BIIPOBa-
JDKEHHSI BUCOKOUYTJIMBHX METO/IIB TECTYyBaHHS JJOHOPCHKOT
kpoBi (30kpema NAT), 110 103B0JIsI€ MiHIMI3yBaTH 3aJIAII-
KOBHH pr3HK TpaHcdysiiiHoi nepenadi HBV. 3nauna yBara
Mae OyTH TIpHJIijeHa IpOKoMacITaOHii MPOCBITHUIIBKIN
poOoTi cepen yciX BepCTB HACEIECHHS MO0 HEOOXiTHOCTI
TUTaHOBOT PO ITAKTUKY BaKIIMHOKEPOBAHHUX 1H(PEKITIH.

BucHoBku

1. Iocrremorpancdysiiinuii renarut B 3anuinaerses
peabHOIO 3arpo3010 s JiTeH, SKi OTPUMYIOTh IIepeit-
BaHHS KPOBi, 0COOJIMBO 32 BIICYTHOCTI BaKIMHALIIi.

2. Jlns 3HmxeHHsS pu3uKy nepenadi HBV uepe3s re-
MOTpaHC(y3ir0 HEOOXITHO MOCHIUTH EIiAeMIONOT YHUI
Haris] 1 npoinakTUKy — 3a0e3MeUTH MaKCUMAJIbHE 0XO0-
TUICHHSI BAKLMHAIII€IO BiJl renaTuTy B HOBOHApO/KEHUX Ta
BIpoBaauTH MojekyisapHi Mmetoau (NAT) y ckpHHIHT 10-
HOPCBHKOI KPOBI, 1[0 CKOPOUYE «CEPOJIOTTUHE BIKHOY» 1 3MEH-
1Iy€ 3INIIKOBUI pr3uK iH}ekwii Oinpi Hix Ha 90%.

3. HeoOxiaHuii JOBrOCTPOKOBHH KJTiHIKO-JIA00PaTOpHHIA
HaIsi 3a AITbMH, SIKI IepeHec NocTTpaHcy3iiiHuii re-
natut B 3 omisiy Ha pu3uK XpoHizallii nporecy.

ABTOpU 3a9BNAOTb NPO BiACYTHICTb KOHDNIK-
Ty iHTepeciB.
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CASE OF POSTTRANSFUSION ACUTE HEPATITIS B IN A CHILD
S. Nykytyuk', V. Kopcha', L. Volyanska', T. Hariyan', N. Nychyk', M. Hykavchuk®, S. Yevtushenko?, N. Potikha!

I. Ya. Horbachevsky Ternopil National Medical University Ministry of Health of Ukraine',
CNH «Ternopil Regional Children’s Clinical Hospital»?
(Ternopil, Ukraine)

Summary.

The purpose of the clinical case presentation was to raise physicians’ awareness of the clinical manifestations of acute hepatitis B
in paediatric patients, the principles of epidemiological surveillance for this infection, and evidence-based prevention strategies, based
on the analysis of a case of posttransfusion acute hepatitis B in a 16-year-old male whose parents’ vaccine refusal created the conditions
for susceptibility to infection. In the presented case, following an incubation period of approximately three months, an icteric form of
acute hepatitis B developed, accompanied by a high viral load. Under standard supportive therapy, rapid clinical recovery ensued, with
clearance of hepatitis B virus (HBV) DNA and hepatitis B surface antigen (HBsAg), followed by seroconversion to hepatitis B surface
antibody (anti-HBs) and hepatitis B core antibody (anti-HBc). This case underscores that, although posttransfusion hepatitis B remains
rare in children, it constitutes a potentially severe adverse event and reinforces the necessity of a multifaceted preventive strategy —
encompassing universal neonatal hepatitis B vaccination and the implementation of highly sensitive donor screening methods, particularly

nucleic acid testing (NAT), which significantly reduces the residual risk of transfusion-transmitted HBV infection.

The authors highlight the importance of:

- universal implementation of nucleic acid testing (NAT) for screening of blood donors;

- maximising coverage of hepatitis B vaccination in newborns;

- long-term clinical and serological follow-up of children following recovery from acute hepatitis B, owing to the potential risk

of progression to chronic infection.
KeyWOI‘dS: Hepatitis B; Acute; Blood Transfusion; Child.
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BUMOT'H JJIsI O®OPMJIEHHS TA TOJAHHS MATEPIAJIIB
JUIS YBJIIKALITL B )KYPHAJII «<HEOHATOJIOTIS, XIPYPI' IS
TA IEPUHATAJIBHA MEJULUHA»

2025 pix

Po3ainm xxypHaay:

e Opranizamnis Ta MepCHeKTHBY PO3BUTKY MEPUHATANBHOI JOMOMOTH B YKpaiHi
® Pesynbratu AMCEpPTALliHUX Ta HAYKOBO-JOCTIJHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHT€HCUBHA Tepalis HOBOHAPOIKECHHUX;

- HeonaranbHa xipypris;

- [lepuHaransHa MeIUIIHA;

- MMeniarpis;

- MenuuHa reHeTHKa;

- Kniniuna gapmakosnoris;

- @iziozoris i matodizionoris;

- Mopdoioris i matomopdomoris;

- ETnka, n1eoHTONOrIS, MTEepUHATATbHA IICHXOJIOTIA.

e KniniuHi nexmii.

® AHaniTUYHI OMIAMOBI CTATTI.

e HoBuHU 10Ka30BOT MEJUIIUHH.

o JluckyciitHuii kiy0.

e Bunajaky 3 NpakTHKH.

o PexoMeHalii Ui BOPOBAIXKEHHS y IPAKTUKY (METOAUYHI pEKOMEH1allii, HOBOBBEICHHS, IH(GOpMALiiiHi JIUCTH TOILLO).
e HoBuHHU HaykoBOTO XUTTA (iHQopMmalis npo koHpepeHii, mo Big0yIucs Ta Ti, [0 MIAHYIOTHCS).
e [licnaguIIoMHa OCBiTa.

e Hapucwu 3 ictopii cneniaabHOCTI.

Jo npyky mpuiiMalThCs CTAaTTi yKpaiHCHKOK Ta aHTJIiHChbKOI MoBaMH o0carom a0 10 cTopiHOK (BKJIIOYArOUM Ta-
onuui, inmroctpanii, pe3rome, Mepesik NOoCUIaHb TOWO), JEKIii, ornanoBi crarti — 10 15 cTOpiHOK, KOPOTKi MOBixO0-
MJCHHS, peleH3ii — 10 5 cTOpiHOK, iHIIi MaTepianu (icTopuuHi Hapucu, oBinei) — 2-3 cropinku. lllpudt Times New
Roman,12 kerns, intepBan — 1,5; mons — mo 2,0 cm, B penaktopi Word Bepceii 7,0 i Bumme. He pekoMeHIy€eThCS aBTO-
MaTHYHO MEPEHOCUTH CIIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiamoBigaTu Npi3BUILy MEpPLUIOTO aBTOPA.

Jlo crarTi nonawTHCA:

e Pykonuc cTarTi Ta pedepaTy cTaTTi B pO3APyKOBAHOMY BUITISAIL.

e EnexTpoHHUH BapiaHT cTATTi Ta pedepaTy CTATTI.

e BigomocTi nmpo aBTopa (cmiBaBTOPiB) cTAaTTi (YKPaiHCHKOIO Ta aHTIIHCHKOK MOBAMH).

- MpizBuie, Im’s, [To-6aTpkoBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micue poboTH, nocana

- KOHTaKTHI JlaHi: NOIITOBA aapeca, KOHTAKTHUN HoMep TenedoHy, e-mail

- yHibikoBaHUH MixHapoaHuUll ineHTH]iKaTOp cy0’ekTiB HaykoBoI AisnbHOCTI (BueHux) ORCID http://orcid.org/

- aBTopchkuil inenTudikarop Researcher ID (Web of Science) http://www.researcherid.com

- aBTopchkuil inentudikarop Author ID (Scopus) (3a HassBHOCTI)

- enekTpoHHe (HOTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiiHe HampaBlIeHHS 32 BCTAHOBJICHUM 3pa3KoM, 3 Bi30K KepiBHUKA YCTAaHOBH, B sIKiii BUKOHAHA poboTa, 3aBi-
peHe KPyTIIoio MeYaTKolo.

® BucHOBOK 3 0i0eTUYHOI eKCIIEPTHU3H;

e Jlexnapaiis mpo BiICyTHICTh / HAABHICTh KOH(IIKTY iHTEpECiB.

e Jleknapalist mpo BiJICYTHICTb TIariary.

e JIBa ex3eMIursipu JloroBopy Ha mepeadyy HEBUKIIOUYHOTO MaifHOBOTO IpaBa Ha BUKOPHCTAHHS HAyKOBOT'O TBODY,
NiJNKCcaHi aBTOPOM (CIiBaBTOPaMH).

®opmu st 3anoBHeHHs y Gopmari PDF npencrasneni Ha oginiiiHoMy web-caiiti sxypraity http:/neonatology.bsmu.edu.ua/)

CtpykTtypa crarTi

1. ¥V 3aronoBky crarti 3a3HavatoTth: YK (yHiBepcanbHuil necATKOBHU KiacudikaTop), iHiIiadu Ta Hpi3BUILE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY ycTaHOBHU (HaBuanbHui 3aknan, HJI, JII13 Tomwo), ne BukoHana po6ota, y HA3UBHOMY
BIJIMiHKY, 3 000B’13KOBUM 3a3HAaYCHHSM BiJIOMUYOT HAJIEXKHOCTI; KpaiHy, MiCTO.

Januii 650k iHpopmalii moBuHEH OyTH IpeACTaBICHUH SK YKpaiHChKOIO, TaK 1 aHTMiHChbKO MoBaMu. [Ipi3Buina aB-
TOpiB IOLINBHO BKAa3yBaTU TaK caMo, fK i B monepeaHix myoOuikanisx abo TpaHciaiTepyBaTu 3a cuctemoro BGN (Board
of Geographic Names), quB. caiit: http://www.slovnyk.ua/services/translit.php, nacnopraa Tpancuitepauis. Baxnuso
BKa3yBaTH odimiifHO MpUHHATY Ha3By OopraHilamii, e BHUKOHaHa poOoTa.

2. Posmupene pes3roMe: YKpaiHChbKOIO, aHTIIIHCHKOI0 MOBaMH He Oiyibllie 2 IPyKOBAaHUX CTOPIHOK (Ha3Ba CTATTI, iHi-
1iajy Ta Ipi3BUINA aBTOPIB, HA3Ba 3aKJalqy, MiCTO, KpaiHa Ta KOpOTKa iH(popMaIlis MaTepially pyKOIKCY: BCTYII, METa,
MaTepiaJiv i MeTOAH, pe3yabTaTh H0caikeHHs, BUCHOBKH). [lIpudT Times New Roman, 12 kerns, inTepsan — 1,5; mons
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Bumie).
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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 HAIPHUKIHII IUTOBAHOTO TEKCTY MICIsA PO3IITOBUX 3HAKIB.

SIxo jKepesio 3ragyeThes y TEKCTI 3HOBY, HOMY HEOOX1/IHO MPUCBOITH TOH caMUil HOMED.

3a3BU4ai, CTOPIHKOBUH 1HTEpBal y BHYTPIIIHLO TEKCTOBOMY IOCHJIaHHI HE 3a3HAYa€ThCs, ajie 3a moTpedn
HOro MOXHa BKa3aTH NOPSA i3 HOPSIAKOBUM HOMEPOM.

Hanpuknao:

VY cBoemy nmocmimxensi, Jxxounc (1 c3-4) cTBepaxye ...

... OIWH aBTOP OXapaKTepH3yBaB II¢ SIK "CHOHTAaHHUN mepenuB criIbHUX MouyTTiB".(1 c23)
... OTMH aBTOP OXapakTepH3yBaB I¢ K "CIOHTAHHUN MepeTnB CHIbHUX MOUyTTiB". (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
TeXHiYHOro yHiBepcuTeTy YKpaiHu « KWiBCbKMIN NONITEXHIYHMI iIHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bug. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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IIpaBuaa 6i6aiorpagiuynoro onucy AJis CNMCKY BUKOPUCTAHUX JKepeJa

Sxmro B myO6mikaiii 3a3Ha4eHO BiJ OJHOTO JO IISCTH aBTOPIB, Y MOCHJIAHHI HEOOXiMHO MepepaxyBaTH iX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHany 1-6 aBTOpIB).

Slxmro aBTOpiB OiNblle mEeCTH, HEOOXiHO MepepaxyBaTH MIICTHOX aBTOPiB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(muB. omuc cTaTTi 3 )KypHaNMy 7 i OiMbIIC aBTOPiB).

VY mocunaHHI HEOOXIHO CKOPOYYBAaTH YHCIO CTOPIHOK, /i€ 1€ MOXJINBO, HANPHUKIAJ, SKIIO LHUTATy PO3-
MileHo Ha cTopiHkax 123-124, To B mocmiaHHI BKa3yeThes 123-4.

SAxmro B my6mnikanii € DOI, To #ioro HeoOxigHo Bka3atu micas URL.

Heo0xigHO ckopoYyBaTH HAa3BU MICAIIB Y JaTaX 3BEpHEHH/MyOiKalii Tomo (BiAMOBIHO 10 MOBHHUX IIpa-
BWJI IIEBHOT KpaiHM).
Ha3zBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHh MOXKHA Ai3HATUCS 3a ITOCHJIAHHAM:

® anrnomMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?!
ykpainoMmoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf’

CXEMA

NPUKNAQ

CTaTTa 3 XypHany
(1-6 aBTOpiB)

Mpizuwe1 IHigiann1,
Mpi3Buwe?2 lHidiann2,
Mpizuwed IHigiann3,
MpisBuwe4 lHiviann4,
Mpizuwed IHigiann5s,
Mpi3Buwe6 IHiuianm6.
Hasga crtaTTi.

Hassa xxypHany.

Oata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHKOBMIA iHTEpBan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AIO, Baspue M. BaaumogenctBre BbICOKOYACTOTHBIX U
HW3KOYaCTOTHbIX KonebaHu B CUHXPOHU3NPyeMOM reHepartope. Masectns
BbICWINX y4ebHbIX 3aBeaeHui. PagnoanektpoHuka. 2015 AxBs 8;58(12):53-61.

CTtaTTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHiviann1,
Mpi3Buwe?2 lHidiann2,
Mpisuwe3d IHidiann3,
Mpi3Buwe4 lHiviann4,
Mpisuwed IHigiann5s,
Mpi3Buweb IHiuianm6, Ta iH.
HasBa cTartTi.

HasBa xypHany.

Hata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTopiHKOBMIA iHTEpBan.

Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI, Manning
RJ, et al. Magnetic resonance cholangiopancreatography accurately detects
common bile duct stones in resolving gallstone pancreatitis. J Am Coll Surg.
2005 Jun 12;200(6):869- 75.

BatypuH CA, ObsvyeHko HX, JloxkiH PH, InbveHko AC, Kyp’aTta J14, Wymko BT, Ta
iH. Po3pobka maTemaTnyHOi Mogeni BigknagaHHsa caxi y dinbTpi BignpauboBaHMX
rasis astomobinsa. BicHuk XXOTY. Cep.: TexH. Hayku. 2013 pyn 18;4(67):75-9.

Baturyn SA, Diachenko NKh, Lozhkin RN, lichenko AS, Kuriata LD, Shumko VH,
et al. Rozrobka matematychnoi modeli vidkladannia sazhi u filtri vidpratsovanykh
haziv avtomobilia. Visnyk ZhDTU. Ser.: Tekhn. Nauky. 2013 Hrud 18; 4(67):75-9.

CratTa 3 XypHany (oHnanH)

npissuwe IHiyianu.

HasBa cTaTrTi.

HasBa xypHany [IHTepHeT].
Hata ny6nikauii [daTta yutyBaH-
HA];

Homep Tomy(Homep Bunycky):
CTopiHKOBMI iHTEepBan.
OoctynHo: URL DOI

Stockhausen L, Turale S. An explorative study of Australian nursing scholars and
contemporary scholarship. J Nurs Scholarsh [Internet]. 2011 Mar [cited 2013 Feb
19];43(1):89-96. Available from: http://search.proquest.com.ezproxy.lib.monash.
edu. au/docview/858241255

Mununko MM, Mopo3sos [B. MNopiBHANbHWI aHani3
cxem KMOI1 cymaTtopis Ha 10 TpaH3ucTopax. M3B.
By30B. Pagunoan. [IHTepHeT]. 2014 Bep [unToBaHO
2016 Ciy 22];57(9):42-54.

DoctynHo: http://radio.kpi.ua/article/view

Kanneganti P, Harris JD, Brophy RH, Carey JL, Lattermann C, Flanigan DC. The
effect of smoking on ligament and cartilage surgery in the knee. Am J Sports Med
[Internet]. 2012 Dec [cited 2013 Feb 19];40(12):2872-8. Available from: http://ajs.
sagepub.com/content/40/12/2872 DOI: 10.1177/0363546512458223

Monbwukos KO, JlaBpyT OO. MaTtemaTtnyHa Mmogens npouecy obmiHy iHopmaui-
€t0. Cuctemmn obpobku iHdopmaldii [IHTepHeT]. 2007 [umToBaHo 2016 Ciy
20];1(13):82-3. QocTynHo:

http://sit.nuou.org.ua/article/view/39029 DOI 10.1109/25.966585

KHura

Mpi3Buwe IHigianu.
HasBa KHuru.

Homep BngaHHsa*.

Micue BngaHHS:
Bupaeeub; Pik BuaaHHS.
KinbKicTb CTOpPiHOK.

*SKLWO He neplie

Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis:
Mosby; 2009. 541 p.

BeHTuenb EC. Cuctemun o6po6ku iHdopmauii. Kuis: MonitexHika; 1992. 552 c.

Venttsel ES. Systemy obrobky informatsii. Kyiv: Politekhnika; 1992. 552 s.

MaTepian ony6nikoBaHo 3 BUAaHHA: MeToauyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, KO. KopsH, M. ®enopeub ; peakoneris: B.

C. MawkoBa, O. B. BockobonHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ;

HaykoBo-TexHiyHa 6ibnioteka im. I. |. JeHnceHka HauioHanbHoro

TeXHiYHoro yHiBepcuteTy YkpaiHn « KniBCbKkMin NoNiTexHiYHMM iHCTUTYT iMmeHi Irops Cikopcbkoro» ; YkpaiHcbka 6ibniotedyHa acouiauis. — Knis : YBA,
2016. — EnekTpoH. Bua. — 1 enektpoH. ont. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.

243



MpisBuwe pepaktopa IHiyianw,

pepakTop.

O'Campo P, Dunn JR, editors. Rethinking social epidemiology: towards a science
of change.

3 HasBa kHuru. Dordrecht: Springer; 2012. 348 p.
o J Homep BugaHHs*.
3 g Micue BngaHHs: Bupaseub; lepacumoB BM, pegaktop. IHTenekTyanbHi cucteMy NiTPUMKU pilleHb MEHELX-
x 9 Pik BugaHHs. meHTy. JIbBiB: MAKHC;2005. 119 cC.
© KinbkicTb CTOpiHOK.
*AKLWO He neple
= Mpissuwe IHidianu. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed.
s HasBa KHuru. Philadelphia: Lippincott Williams & Wilkins; 2005. Chapter 29, Endometriosis;
X Homep BuaaHHS. p. 1103-33.
e Micue BngaHHa: BugaBeub;
= Pik BupaHHs. Wyminin OP, pepakTtop. bowosuii ctatyt CyxonyTHux Bincbk. Kuis: KCB 3CY;
s Homep posginy, Hassa posginy;|2010. YactuHa 2, batanbinoH, poTta; c. 172-184.
I CTOPIHKOBWW iHTEPBan po3ainy.
Mpi3Buwe IHigianu. Schiraldi GR. Post-traumatic stress disorder sourcebook: a guide to healing,
®© Ha3sBa Beb-cTopiHkM [IHTepHeT]. |recovery, and growth [Internet]. New York: McGraw-Hill; 2000 [cited 2006 Nov 6].
I © Micue BuaaHHA: CnoHcop Beb6-|446 p. Available from: http://books.mcgraw- hill.com/ getbook.php?isbn=007139
8 = canTa/Bupaseupb; 3722&template=#toc DOI: 10.1036/0737302658
£ z Pik BuaaHHs [gaTa umTyBaHHS].
8 KinbKicTb CTOPiHOK. DaxHo Il. IcTopis gepxaBu i npaBa: HaB4. NocibH. ans ctya. BH3 [IHTepHeT]. KuniB:
w HoctynHo: URL DOI: Lyn; 2013 [uuToBaHo 2016 Ciy 20]; 658 c. [loctynHo: http://culonline.com.ua/
index.php?newsid=820
Mpissuwe IHigianu. O’BRIEN KA. THE PHILOSOPHICAL AND EMPIRICAL INTERSECTIONS OF CHINESE
HasBa po6oTu [Tun po6oTm]. MEDICINE AND WESTERN MEDICINE [DISSERTATION]. MELBOURNE, AU; MONASH
- Micue BuaaHHs: UNIVERSITY; 2006. 439 p.
8% YcTtaHoBa, B fKil HagpykoBaHO
g_ 'é. po6oTy; WWBAYKA MT. BIIACTUBOCTI PO3B'SI3KIB CTOXACTUYHUX OUGEPEHLIANIBHO-OYHKLIO-
g9 Pik BugaHHs. HAJIbHUX PIBHSAAHb 3 HECKIHUEHHOIO MICNSAAIEIO [AUCEPTALIA]. YEPHIBLI: YEPHIB.
ox KinbkicTb CTOpPiHOK. HALU. YH-T; 2014. 68 c.
m O
<% SHVACHKA MT. VLASTYVISTI ROZVIAZKIV SKHOLASTYCHNYKH DYFERENTSIALNO-
FUNKTSIONALNYKH RIVNIAN Z NESKINCHENOIU PISLIADIIEIU [DYSERTATSIIA].
CHERNIVTSI: CHERNIV. NATS. UN-T; 2014. 68 s.
T MpisBuwe IHibiann. Hasea po-|Bianchi M. Multiscale fabrication of functional materials for regenerative medicine
S 60Tn [TMn po6oTu B IHTepHerTi]. | [dissertation on the internet]. Bologna, IT: University of Bologna; 2011. [cited
S Micue BupaHHsa: BupaBeub; Pik|2012 Dec 07]. Available
gg BuAaHHA. [untoBaHo faral. from: http://ezproxy.lib.monash.edu.au/login?url=ht tp://dx.doi.org/10.1007/978-
3.5 HoctynHo: URL DOI: 3-642-22881-0
o=
%E MyctoBa MT. AHaniTM4Hi Ta cTaTUCTMYHI MoAeni OLUiHIOBAHHA MOKAa3HUKIB edek-
& ] TUBHOCTI dyHKUiOHyBaHHSA call-ueHTpiB [ancepTtauia B IHTepHeTi]. YepHiBui: Yep-
<2 HiB. Hau. yH-T; 2014. [umToBaHo 2016 Ciy 20] OJocTtynHo: http://www.disslib.org/
g analitychni-ta-statystychni- modeli-otsinjuvannja-pokaznykiv-efektyvnosti.html
T
= MpisBuwe IHiuianu. Hasea mate- | Grassby AJ. Health care in the multi-cultural society. In: Walpole R, editor. Rural
®© piany. B: MNpi3Buwe pepaktopa|Health. Proceedings of the Rural Health Conference of the Royal Australian
3 IHiuianu, pepaktop. HasBa Bu-|College of General Practioners; 1978; Melbourne.
E AaHHsA. Martepianu koHdepeH- | Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.
Q9 uii Hasea; [ata koHdepeHLUil;
55 Micue koHoepeHuii. Micue Bu-|Abpamos [JO, PiHaHcOBIi MexaHi3mu 3abeanedyeHHs peanisauii noptdento iHHoBa-
— o haHHa: BupgaBeub; Pik BuaaHHs. | uinHmx npoekTiB nignpuemcts Ykpaiun. B: Pegbko OB, pepakTop.
3§ = CTOpPiHKOBWUI iHTepBan. Matepianu VI Bceykp. Hayk.-npakT. koHd. Cy4vacHi nigxoan 4o ynpasriHHA nig-
z g npuemctBom; 2015 KBit 15-17; Kui. Kuis: HTYY «KTlll»; 2015, c. 15-20.
oo abo
85 Harris AH, editor. Economics and health. Proceedings of the 19th Australian
Ih MpisBuwe pepaktopa IHidianu,|Conference of Health Economists; 1997 Sep 13-14; Sydney, AU. Kensington
x © pepaktop(n). Hassa BuaaHHsA.|(AU): School of Health Services Management, University of New South Wales;
= Hassa maTepianis koHdepeHuii; | 1998.
.g OaTta koHdepeHuii; Micue KOH-
o depeHuii. Micue BupaHHsA: Bu-|Oy6poska ®J1, pepaktop. Matepianu VIII International Conference on Antenna
g Aaseub; Pik BuaaHHs. Theory and Techniques (ICATT); 2012 Tpas 10-12; Xapkis, Xapkis: Xapk. Hau.

YH-T pagioenektp.; 2012.

Martepian ony6nikoBaHo 3 BuaaHHa: MetoanyHi pekomeHngauii / aBTopu-yknagadi: O. boxenko, 0. KopsiH, M. ®epgopeub ; peakoneris: B.
C. Nawkosa, O. B. BockobomHikoBa-ly3esa, A. €. CowunHcbka, O. M. Bpyi ; HaykoBo-TexHiuHa 6ibnioTeka im. I. |. leHnceHka HauioHanbHoro
TeXHiYHoro yHiBepcuTeTy YkpaiHu « KNWiBCbKkMIN NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibniotedyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. BuA. — 1 enekTpoH. ont. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.

244




MaTtepianu koHdepeHLUill (ENeKTPOHHI):

Mpi3Buwe IHigianu.

HasBa maTtepiany.

B: HasBa koHdepeHuii [IHTep-
HeT]; [laTa KOHdepeHUiT;

Micue koHdepeHLuii.

Micue BuAaHHSN: Bupaaseub;
Oata BugaHHsa [untoBaHo [artal;
CTopiHKOBUIA iHTepBan.
OoctynHo: URL a6o Hasea B[.
abo

MpisBuwe pepaktopa IHiyianw,
pegakTop.

HasBa BugaHHs [IHTepHeT].
Martepianun koHdepeHuii

HasBa; [OaTta koHdepeHuii; Mic-
Le KOHdepeHLUii.

Micue BuaaHHs: Bugaseub; [um-
ToBaHo [aral.

OoctynHo: URL a6o Hasea B[.

Murphy KA. Safe at heart: an empowerment approach to relationship abuse
prevention. In: Connecting Research and Practice in Relationships [Internet];
2009 Nov 7-8; QUT Kelvin Grove Campus, AU. Melbourne (AU): Australian
Psychological Society; 2009 [cited 2012 Dec 18]; p. 28-34.

Available from: http://search.informit.com.au/documentSummary;
dn=203435761811048;res=IELHEA

AbpamoB [O. ®diHaHCOBIi MexaHi3aMu 3abe3neyeHHs peanisauii nopTgento iHHO-
BaUiHMX nNpoekTiB nignpuemcts Ykpainn. B: Martepianu VI Bceykp. Hayk.-npakT.
KoH. CyyacHi nigxoau go ynpaeniHHg nignpuemctsoM [IHTepHeT]; 2015 KBiT 15-
17; Kuis.

Knie: HTYY «KMlI»; 2015 [untoBaHo 2016 Ciy 20]; c.

15-20.

DocTtynHo: http://sit.nuou.org.ua/article/view/3721 0

Bashook PG, Miller SH, Parboosingh J, Horowitz SD, editors. Credentialing
physician specialists: a world perspective [Internet]. Proceedings; 2000 Jun
8-10; Chicago. Evanston (IL): American Board of Medical Specialties, Research
and Education Foundation; [cited 2006 Nov 3]. 221 p. Available from: http://www.
abms.org/publications.asp

Oy6poska ®J1, pegaktop. Matepianu VIl International Conference on Antenna
Theory and Techniques (ICATT) [IHTepHeT]; 2012 Tpas 10-12; XapkiB, XapkiB:
Xapk. Hay. yH-T pagioenekTp.; [umToBaHo 2016 Ciy 20]; 112 c. JocTynHo: http://
icatt.org.ua/proc/

MpisBuwe IHiuiann abo Hassa

Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes

=
s E opraHisauii. Australia; 2012 [updated 2012 June 15; cited 2012 Nov 5]. Available from: http://
3 g g HasBa cTopiHkn [IHTepHeT]. www.diabetesaustralia.com.au/en/ Understanding-Diabetes/Diabetes-Globally/
e 35 Micue BugaHHa: Bugaseub; daTta
z 8% abo pik BuAaHHA BupasHuya cnyx6a YPAH. HaykoBa nepioguka Ykpaiuu [IlHTepHeT]. Knis: Bupgas-
5 & | [oHoBneHo daTta; uutoBaHo JaTtal. | Hnya cnyx6a YPAH; 2013 [oHoBneHo 2016 Ciu 10; umtoBaHo 2016 Ciy 20]. Jo-
HoctynHo: URL cTtynHo: http://journals.uran.ua/
= Mpi3Buwe IHigianu. Rowe IL, Carson NE. Medical manpower in Victoria. East Bentleigh (AU): Monash
E HasBa 3BiTY. University, Department of Community Practice; 1981. 35 p. Report Ne: 4.
@ 2~ |Micue BugaHHs:
‘,:’[ E % |Bupaseus; Henin €H. BucokoBunbipHi pe3oHaHCHO-TYHenbHi KpucTanonoAdibHi npucTpoi 06-
I % [Nata BuAaHHS. pobku curHanis. Kuis: HTYY "KMNI"; 2011. 119 c. /6 Ne2332-n.
>3 |KinbkicTb CTOpPIHOK.
; Howmep 3BiTY. Nelin YeN. Vysokovyribni rezonansno-tunelni krystalopodibni prystroi obrobky
F syhnaliv. Kyiv: NTUU "KPI"; 2011. 119 s. D/b Ne2332-p.
T |MNpissuwe Ixivianu. Li Z, Zeki R, Hilder L, Sullivan EA. Australia's mothers and babies 2010 [Internet].
© E s HasBa 3BiTy [IHTepHeT]. Canberra (AU): AIHW; 2012 [cited 2012 Dec 18]. 132 p. Cat. No.: PER 57.
r @ ¢ |Micue BuaaHHs: Available from: http://aihw.gov.au/publication- detail/?id=60129542376
g ) BupaBeub;
XTI < HaTa BngaHHa [untoBaHo [lata).|HeniH €H. BncokoBuGipHi pe3oHaHCHO-TyHenbHi KpucTtanonoaibHi npuctpoi ob-
& % 5 |KinbkicTb cTOpiHOK. po6ku curHanie [IHTepHeT]. Kuis: HTYY "KMI"; 2011 [unToBaHo 2016 Ciy 20]. 119
o 'S Howmep 3BiTY. c. /6 Ne2332-n. JocTynHo: http://ela.kpi.ua/handle/123456789/4753
2 | OoctynHo: URL DOI
MpisBuwe BuHaxigHuka IHiyiann, | Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic
BUHaxXigHWK; grasping and cutting device and positioning tool assembly. United States patent
HasBa nateHTOBRacHuka, 20020103498. 2002 Aug 1.
naTeHTOBMaCHUK.
HasBa BuHaxogy. myxos O3, Xapxota I'l, ArypoBa IB, lNpoxopoBa Cl, BuHaxigHukn; [OHeLbKui
£ Homep nateHTy*. 6oTtaHiyHun cag HAH YkpaiHnu, nateHToBnacHuk. Cnoci® BukopuctaHHs ranodi-
g OaTa ny6nikauii. TiB ANa gemMiHepanisauii egadoToniB TeXHOreHHUx 3emenb. lNateHT YkpaiHu Ne
C 83384. 2013 Bep 10.

*BKasaTu kpaiHy

Hlukhov OZ, Kharkhota HI, Ahurova IV, Prokhorova Sl, vynakhidnyky; Donetsky
botanichny sad NAN Ukrainy, patentovlasnyk. Sposib vykorystannia halofitiv dlia
demineralizatsii edafotopiv tekhnohennykh zemel. Patent Ukainy Ne 83384.
2013 Ver 10.

ABtop-ykianau: Mapis denopeun

MaTepian ony6nikoBaHo 3 BuaaHHA: MeTtoaunyHi pekomeHaauii / aBTopu-yknapadi: O. boxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.

C. Nawkosa, O. B. BockobolHikoBa-l'y3eBa, A. €. CowunHcbka, O. M. Bpyit ; HaykoBo-TexHiuHa 6ibnioTeka im. I. |. leHnceHka HauioHanbHoro
TeXHiYHOro yHiBepcuTeTy YKpainn « KWiBCbkMIN NONITEXHIYHMI iIHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka bibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bua. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.

245



REQUIREMENTS FOR REGISTRATION TO SUBMIT
PUBLICATIONS TO THE MEDICAL SCIENTIFIC-PRACTICAL JOURNAL
«Neonatology, Surgery and Perinatal Medicine»
2025
Chapters of the journal:
e Organization and the prospects of perinatal aid development in Ukraine
e Results of theses and scientific-research works:
- Neonatology
- Resuscitation and intensive care of newborns
- Neonatal surgery
- Perinatal medicine
- Pediatrics
- Medical genetics
- Clinical pharmacology
- Physiology and pathophysiology
- Pathomorphology
- Ethics, deontology, perinatal psychology
e Clinical lectures
e Review articles
e News of evidence-based medicine=
Discussion club
e Practical cases
o Recommendations to be fulfilled in practical work: methodical guidelines, innovations, information letters.
e News of scientific life (information on the conferences already held and those will be held in the following half-year).
e Postgraduate education of physicians
e Essays on the history of the specialty.

Articles accepted for publication in English, Ukrainian should be up to 10 pages (including tables, illustrations,
summaries, a list of references, etc.), lectures, reviews - up to 15 pages, brief reports, review articles - up to 5 pages,
other materials (historical essays, anniversaries) - 2-3 pages. Times New Roman, 12 pt, spacing - 1.5; margins - 2.0
cm in Word versions 7.0 and higher. Hyphenation is not recommended in the text editor.

The file name should correspond to the name of the first author.

The article is supplied with:

e The manuscript of the article and the abstract of the article in printed form.

e Electronic version of the article and abstract of the article.

e Information about the author (co-authors) of the article (in Ukrainian and English).

- Full Name

- academic degree, academic rank

- place of work, position

- contact details: postal address, contact phone number, e-mail

- provides an identifier for individuals to use with their name as they engage in research, scholarship, and
innovation activities ORCID http://orcid.org/

- author's identifier Researcher ID (Web of Science) http://www.researcherid.com

- author's identifier Author ID (Scopus) if available

- electronic photo of the author / authors of the article.

e Official letter of referral according to the standard with the signature of the manager of the establishment where
the work was conducted certified by a round stamp affixed.

e Conclusion on bioethical expertise.

e Declaration of absence / presence of a conflict of interest.

e Declaration on the absence of plagiarism.

e Two copies of the Agreement for the transfer of a non-exclusive property right to use a scientific work, signed
by the author (co-authors).

Forms for filling in the PDF format are available on the official web-site of the journal (http://neonatology.bsmu.edu.ua/)

Structure of the article

1. The title of the article includes: UDC (universal decimal classifier), initials and author’s surname (authors’),
the title itself, name of the establishment (educational institution, scientific-research institute, therapeutic-preventive
establishments etc.) where the work was performed, town/city, country.

This block should be presented in Ukrainian and English. Authors’ names should correspond to their previous
publications or according to BGN system (Board of Geographic Names) http://www.slovnyk.ua/services/translit.php,
passport transliteration). Official name of the institution where the work has been conducted should be indicated.

2. Extended summary: no more than 2 printed pages in English, Ukrainian (title of the article, initials and author’s
surname, name of the establishment, town/city, country and brief characteristics of the objective, methods and results
of the study submitted in manuscript). The text of the summary must be original. Times New Roman,12 point type,
interval — 1,5; margins —2,0 c¢m, in the text editing program Word version 7,0 and higher),

It is significant! Extensive summary of the article is the main source of information in Ukrainian and foreign
information systems and scientometric data bases where the journal is codified. The summary should include only
principal facts of the study explaining the reader the sense of the study performed. According to the content of the
summary the reader decides whether the complete text of the article is worth reading and getting more detailed
information. The texts of the summary should be authentic.

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.

3. Kev words: in Enelish. Ukrainian (separation mark ":").

246



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

247



to the editor staff and during its editorial review, as it promotes a productive scientific discussion and positive
responsiveness and dynamics of citing the presented paper (The Effect of Open Access).

Articles are published with statements or supporting documents, such as the ICMJE conflict of interest form,
declaring:

- Authors’ conflicts of interest; and

- Sources of support for the work, including sponsor names along with explanations of the role of those sources if
any in study design; collection, analysis, and interpretation of data; writing of the report; the decision to submit the
report for publication; or a statement declaring that the supporting source had no such involvement; and

- Whether the authors had access to the study data, with an explanation of the nature and extent of access,
including whether access is on-going.

The publication ethics of the journal conform to the provision "Uniform Requirements for Manuscripts Submitted
to Biomedical Journals, Preparation and Editing of Biomedical Publications" of the International Committee of
Medical Journal Editors (ICMJE) http://www.icmje.org/

After the journal is issued the author of the article or composite author (by the main author) receives 1 copy of
the journal delivered by post.

Electronic version of the journal available on the official web-site: http://neonatology.bsmu.edu.ua/
Materials for publication and the accompanying documents are sent to the official journal site:
http://neonatology.bsmu.edu.ua/

E-mail: neonatology@bsmu.edu.ua.

Contact phone number of the editor-in-chief of web-site: +38 (050) 5606138 Godovanets Oleksiy

Correspondence concerning publishing activities:
Mailing address:

Yuliya Hodovanets, MD, Professor

Journal «Neonatology, Surgery and Perinatal Medicine»
Bukovinian State Medical University

2, Teatralna sq.; Chernivtsi, 58002. Ukraine

E-mail: neonatology@bsmu.edu.ua

Contact phone: +38 (050) 6189959

Subscription index of the Journal «Neonatology, Surgery and Perinatal Medicine»: 89773.

248






Kopexkrop niteparyproro tekcty — Craxosa T. C.
PenaryBanus 6i6miorpadiuanx nocunans — [lnpenkosa A. B.
PenaryBanns anrmificbkoro Tekcty — Tepemryk B. O.

Juszaiin — Boponnos O. 1O.

Komn’rotepna Bepctka — Boponnos O. 1O.

VYei crarTi pereH30BaHi.

BinnoBiganbHICTh 32 3MICT PEKIIAMHHX MaTepialliB Hece PeKIaMOIaBellb.
®otorpadii Ha mepiit cTopiHI 00KIAANHKY IPYKYIOThCS 3 JO3BOIY IPaBOBIACHUKIB
[ignmucano oo apyky . 2025 p.
®dopmar 64X90/9.

Iamnip opcernnii ['apuitypa Times New Roman.

Jlpyx odcerruit. YM-npyk. apk. 28,0 Tupax 500 mp.

Bapricts xypHamy 55 rpH.

Bimnpykosano: TOB «ITPUHT MEJI1A».

03142, m. Kui, Byn. Akagemika KpxxmxaHoBcbkoro, 4
tei.: (044) 456-19-82
taxc.: (044) 456-19-86



	Актуальні питання організації медичної допомоги в Україні
	М. О. Гончарь1, А. Д. Бойченко1, Т. О. Крючко2, Т. Б. Іщенко1, О. Л. Онікієнко1, О. В. Омельченко1, Т. О. Тесленко1, М. К. Уриваєва1, С. М. Танянська2
	ЯКІСТЬ ЖИТТЯ ДІТЕЙ ІЗ ХРОНІЧНОЮ СОМАТИЧНОЮ ПАТОЛОГІЄЮ В УМОВАХ ТРИВАЛОГО СОЦІАЛЬНОГО СТРЕСУ: ВАЛІДИЗАЦІЯ ОПИТУВАЛЬНИКА ТА АНАЛІЗ КЛЮЧОВИХ ДЕТЕРМІНАНТ


	Додипломна та післядипломна медична освіта
	О. П. Волосовець, М. В. Кривопустова, С. П. Кривопустов, Н. В. Грищенко, К. І. Пилипко
	ФОРМУВАННЯ КОМУНІКАТИВНИХ НАВИЧОК У СТУДЕНТІВ-МЕДИКІВ: ДОСВІД ВИКЛАДАННЯ КУРСУ «ОСНОВИ СПІЛКУВАННЯ З ДИТИНОЮ»


	Результати дисертаційних та науково‑дослідних робіт
	Мавропуло Т. К., Соломенко М. В.
	НАСЛІДКИ ГІПОКСИЧНО-ІШЕМІЧНОЇ ЕНЦЕФАЛОПАТІЇ У ДІТЕЙ РАННЬОГО ВІКУ, ЯКИМ ПРОВОДИЛАСЯ ЛІКУВАЛЬНА ГІПОТЕРМІЯ В ПІСЛЯАСФІКТИЧНОМУ ПЕРІОДІ

	Я. В. Семкович
	ЦИФРОВІ ТЕХНОЛОГІЇ – СУЧАСНИЙ ІНСТРУМЕНТ ДІАГНОСТИКИ ТА ПРОГНОЗУВАННЯ ХРОНІЧНОГО ПІСЛЯОПЕРАЦІЙНОГО БОЛЮ

	О. А. Андрієць, А. В. Андрієць, А. В. Сохацька
	ПОІНФОРМОВАНІСТЬ ДІВЧАТ-ПІДЛІТКІВ І ЇХНІХ БАТЬКІВ ЩОДО ГІНЕКОЛОГІЧНОГО ЗДОРОВ’Я: ВІКОВІ РОЗБІЖНОСТІ

	В. М. Сокрут, О. В. Литвинова, А. Г. Муллахметов, М. В. Сокрут, В. М. Хоменко
	МЕДИЧНА РЕАБІЛІТАЦІЯ ЖІНОК ІЗ СОМАТОГЕНІЄЮ ПІД ЧАС ВАГІТНОСТІ ТА ПОЛОГІВ ГОМЕОКІНЕТИЧНИМ ДИХАННЯМ

	Н. А. Гайструк, А. В. Мельник, Л. Г. Дубас, А. Н. Гайструк, О. В. Булавенко, В. В. Кливак
	ПРОФІЛЬ VEGF І МАРКЕРІВ ОКСИДАТИВНОГО СТРЕСУ В КРОВІ ВАГІТНИХ ІЗ ХРОНІЧНИМ БАГАТОВОДДЯМ. СТРАТЕГІЧНИЙ АНАЛІЗ ПАТОГЕНЕТИЧНИХ МЕХАНІЗМІВ РОЗВИТКУ ПЕРИНАТАЛЬНИХ УСКЛАДНЕНЬ В УМОВАХ ХРОНІЧНОГО СТРЕСУ

	Г. О. Бабеня, О. В. Дєньга, С. А. Шнайдер
	МОЛЕКУЛЯРНО-ГЕНЕТИЧНІ ПРЕДИКТОРИ ВАЖКОСТІ ГЕНЕРАЛІЗОВАНОГО ПАРОДОНТИТУ В ОСІБ ІЗ СУПУТНІМ АТЕРОСКЛЕРОЗОМ

	Р. М. Солтис, Т. В. Хмара, О. М. Солтис, М. М. Ясинський, Б. В. Кузняк
	ФЕТАЛЬНА АНАТОМІЧНА МІНЛИВІСТЬ ВЕРХНЬОЩЕЛЕПНОЇ АРТЕРІЇ

	О. В. Цигикало, О. Д. Бурюк, Р. Р. Дмитренко, Н. Б. Кузняк, П. П. Перебийніс
	ОСОБЛИВОСТІ ВІКОВОЇ МОРФОЛОГІЇ РОТОВОЇ ПОРОЖНИНИ У ПРЕНАТАЛЬНОМУ ПЕРІОДІ ОНТОГЕНЕЗУ ЛЮДИНИ


	Аналітичні огляди
	Т. К. Знаменська, О. В. Воробйова, О. О. Лапа1,
	СУЧАСНИЙ СТАН ПРОБЛЕМИ НАРОДЖУВАНОСТІ І ВИХОДЖУВАННЯ ДІТЕЙ, НАРОДЖЕНИХ ЗА ДОПОМОГОЮ ДОПОМІЖНИХ РЕПРОДУКТИВНИХ ТЕХНОЛОГІЙ (ЛІТЕРАТУРНИЙ ОГЛЯД)

	Т. В. Куріліна1, А. О. Писарєв2, Р. С. Паливода2
	Анкілоглосія: сучасні підходи до діагностики та тактика ведення новонародженої дитини

	Т. К. Знаменська, О. В. Воробйова
	НЕКРОТИЗУЮЧИЙ ЕНТЕРОКОЛІТ: ОБГОВОРЕННЯ ГОСТРИХ ПИТАНЬ (літературний огляд, частина 1)

	С. О. Никитюк1, С. С. Левенець1, Т. В. Гаріян1, Т. С. Гаріян2, В. О. Синицька1, А. С. Сверстюк1
	ЯКІСТЬ ЖИТТЯ ДІТЕЙ З ХРОНІЧНОЮ ВТОМОЮ ТА СТРЕСОВИМИ РОЗЛАДАМИ ПІД ЧАС ВІЙНИ: СИСТЕМАТИЧНИЙ ОГЛЯД ЛІТЕРАТУРИ


	Рекомендації для впровадження в практику
	Випадки з практики
	Н. І. Токарчук1, Т. В. Чекотун1, Л. С. Старинець2
	РІДКІСНЕ ГЕНЕТИЧНЕ ПОРУШЕННЯ, ЗУМОВЛЕНЕ МУТАЦІЄЮ KAT6B: ФЕНОТИПОВІ ПРОЯВИ НА ПРИКЛАДІ КЛІНІЧНОГО ВИПАДКУ

	С. О. Никитюк1, В. С. Копча1, Л. А. Волянська1, Т. В. Гаріян1, Н. А. Ничик1, М. О. Гикавчук2, С. В. Євтушенко2, Н. Я. Потіха1
	ВИПАДОК ПОСТГЕМОТРАНСФУЗІЙНОГО ГОСТРОГО ГЕПАТИТУ В У ДИТИНИ


	THE COURSE OF LIFE OF CHILDREN WITH CHRONIC SOMATIC PATHOLOGY IN THE MINDS OF TRUE SOCIAL STRESS: NURSAL VALIDATION AND ANALYSIS OF KEY DETERMINANTS
	M. Gonchar1, A. Boіchenko1, T. Kryuchko2, T. Ishchenko1, O. Onikiіеnko1, 
O. Omelchenko1, T. Teslenko1, M. Urivaeva1, S. Tanіanska2

	DEVELOPMENT OF COMMUNICATION SKILLS IN MEDICAL STUDENTS: EXPERIENCE OF TEACHING THE COURSE «FUNDAMENTALS OF COMMUNICATION WITH A CHILD»
	O. Volosovets, M. Kryvopustova, S. Kryvopustov, N. Gryshchenko, K. Pylypko

	FEATURES OF AGE-RELATED MORPHOLOGY OF THE ORAL CAVITY IN THE PRENATAL PERIOD OF HUMAN ONTOGENESIS
	O. Tsyhykalo, O. Buriuk, R. Dmytrenko, N. Kuzniak, P.Perebyjnis

	FETAL ANATOMICAL VARIABILITY OF THE MAXILLARY ARTERY
	R. Soltys, T. Khmara, O. Soltys, M. Yasinskyi, B. Kuzniak

	MOLECULAR-GENETIC PREDICTORS OF SEVERITY OF GENERALIZED PERIODONTITIS IN INDIVIDUALS WITH CONCOMITANT ATHEROSCLEROSIS
	H. Babenia, O. Dienha, S. Shnaider

	PROFILE OF VASCULAR ENDOTHELIAL GROWTH FACTOR AND OXIDATIVE STRESS MARKERS IN THE BLOOD OF PREGNANT WOMEN WITH CHRONIC POLYHYDRAMNOS: STRATEGIC ANALYSIS OF PATHOGENETIC MECHANISMS UNDERLYING PERINATAL COMPLICATIONS IN THE CONTEXT OF CHRONIC STRESS
	N. A. Gaistruk, A. V. Melnyk, L. H. Dubas, A. N. Gaistruk, O. V. Bulavenko, V. V. Klyvak

	MEDICAL REHABILITATION OF WOMEN WITH SOMATOGENY DURING PREGNANCY AND CHILDBIRTH USING HOMEOKINETIC RESPIRATION
	V. M. Sokrut, O. V. Lytvynova, A. G. Mullakhmetov, M. V. Sokrut, V. M. Khomenko

	AWARENESS OF ADOLESCENT GIRLS AND THEIR PARENTS REGARDING GYNECOLOGICAL HEALTH: AGE-RELATED DIFFERENCES
	O. Andriiets, A.Andriiets, A.Sokhatska 

	DIGITAL TECHNOLOGIES AS A MODERN TOOL FOR THE DIAGNOSIS AND PREDICTION OF CHRONIC POSTSURGICAL PAIN
	Ya. V. Semkovych

	CONSEQUENCES OF HYPOXIC‑ISCHEMIC ENCEPHALOPATHY IN EARLY CHILDHOOD IN CHILDREN WHO UNDERWENT THERAPEUTIC HYPOTHERMIA IN THE POST-ASPHYXIAL PERIOD
	T. Mavropulo, M.Solomenko

	QUALITY OF LIFE IN CHILDREN WITH CHRONIC FATIGUE AND STRESS-RELATED DISORDERS: A SYSTEMATIC LITERATURE REVIEW
	S. Nykytyuk1, S. Levenets1, T. Hariyan1, T. Hariyan2, V. Synytska1, A. Sverftiuk1

	NECROTIZING ENTEROCOLITIS: DISCUSSION OF ACUTE ISSUES
(Literature Review, Part 1)
	T. Znamenska, O. Vorobiova

	ANKYLOGLOSIA: MODERN APPROACHES TO DIAGNOSTICS AND TACTICS OF MANAGEMENT IN THE NEWBORN
	T. Kurilina1, A. Pysarev2, R. Palyvoda2

	Current Issues in Fertility and Outcomes for Children Born Through Assisted Reproductive Technologies (Literature Review)
	T. Znamenska, O.Vorobiova, O.Lapa1

	CASE OF POSTTRANSFUSION ACUTE HEPATITIS B IN A CHILD
	S. Nykytyuk1, V. Kopcha1, L. Volyanska1, T. Hariyan1, N. Nychyk1, M. Hykavchuk2, S. Yevtushenko2, N. Potikha1

	A RARE GENETIC DISORDER CAUSED BY A KAT6B MUTATION: PHENOTYPIC MANIFESTATIONS BASED ON A CLINICAL CASE
	N. Tokarchuk1, T. Chekotun1, L. Starynets2, V. Antonets1, L. Stanislavchuk1

	DOI: 10.24061/2413-4260. XV.4.58.2025.1
	DOI: 10.24061/2413-4260. XV.4.58.2025.2
	DOI: 10.24061/2413-4260. XV.4.58.2025.3
	DOI: 10.24061/2413-4260. XV.4.58.2025.4
	DOI: 10.24061/2413-4260. XV.4.58.2025.5
	DOI: 10.24061/2413-4260. XV.4.58.2025.6
	DOI: 10.24061/2413-4260. XV.4.58.2025.7
	DOI: 10.24061/2413-4260. XV.4.58.2025.8
	DOI: 10.24061/2413-4260. XV.4.58.2025.9
	DOI: 10.24061/2413-4260. XV.4.58.2025.10
	DOI: 10.24061/2413-4260. XV.4.58.2025.11
	DOI: 10.24061/2413-4260. XV.4.58.2025.12
	DOI: 10.24061/2413-4260. XV.4.58.2025.13
	DOI: 10.24061/2413-4260. XV.4.58.2025.14
	DOI: 10.24061/2413-4260. XV.4.58.2025.15
	DOI: 10.24061/2413-4260. XV.4.58.2025.16
	DOI: 10.24061/2413-4260. XV.4.58.2025.17
	DOI: 10.24061/2413-4260. XV.4.58.2025.18
	DOI: 10.24061/2413-4260. XV.4.58.2025.19
	DOI: 10.24061/2413-4260. XV.4.58.2025.20
	DOI: 10.24061/2413-4260. XV.4.58.2025.21
	DOI: 10.24061/2413-4260. XV.4.58.2025.22
	DOI: 10.24061/2413-4260. XV.4.58.2025.23
	DOI: 10.24061/2413-4260. XV.4.58.2025.24
	DOI: 10.24061/2413-4260. XV.4.58.2025.25
	DOI: 10.24061/2413-4260. XV.4.58.2025.26
	DOI: 10.24061/2413-4260. XV.4.58.2025.27
	DOI: 10.24061/2413-4260. XV.4.58.2025.28
	DOI: 10.24061/2413-4260. XV.4.58.2025.29
	DOI: 10.24061/2413-4260. XV.4.58.2025.30
	DOI: 10.24061/2413-4260. XV.4.58.2025.31
	DOI: 10.24061/2413-4260. XV.4.58.2025.32
	DOI: 10.24061/2413-4260. XV.4.58.2025.33

