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O.B. Iuzukano, 1.C. Ilonosa,
P.P. Imumpenko, H.B. Ky3nsak,
B.A. I'onuapenko

3akian BUMOI OCBITH «byKOBHHCHKHEH IepiKaBHUN
MEIUYHUI YHIBEPCUTET»
(M. YepniBui, Ykpaina)

Pesiome

Bemyn. 3’acysanua ocobaugocmeii Mmopgocenesy Cmpykmyp weienno-iuyesoi OilAHKU TI00UHU He 8mpaydc ax-
myanabHocmi ceped 4eHUX-aHamomis, emopionozis, ujeienno-1uyesux i Oumavux xXipypeis, wo noACHOEMbCA 00CUMb
BEIUKOI0 YPOOICEHOIO0 NAMOI0IEI0 CIMPYKMYP AUYA NI00UHU, AKI NOCIOAI0Mb Mpeme micye ceped 6Cix ypoolceHUX a0
possumky (YBP). Mopgonoeiuni docniodcenns osxcepen 3ak1a0Ku ma XpoHon02iunoi nociioo8Hocmi noiau Kicmok
AUYe6020 BIOOINY 20108 NHOOUHU, 3 ACYBAHHA KPUMUYHUX NePiodie IX po3eumxy cnpusmume po3pooyi Hoeux ma y0o-
CKOHANICHHIO ICHYIOUUX Memo0i8 paHnboi OiaeHocmuku ma egpexkmugniin xipypeiunit kopekyii YBP nuys.

Mema 0ocnioxncennsn. Ymounumu 0dxcepena, 3°acy8amu XpoHOL02IUHY NOCLIO0BHICIMb NOABU 3AKAAOOK MaA 0COOIU-
s6ocmi Mopgozcenezy KiCmok auyego2o 8iddiny uepena i0OUHU.

Mamepian i memoou docnioncennsn. /locniosceno npenapamu 20 3apookie ma 25 nepednioodie 10OUHU GIKOM 810
4-20 00 12-20 muoicnie 6Hympiunboympoono2o pozeumxy (BYP) (4,0-80,0 mm mim ano-xkynpuxoeoi 0osxcunu (TKJ])).
3acmocosano xomniexc KAACUUHUX MA CYUACHUX MeMOO0i8 MOPPON02TUHO20 DOCAIONCEHHA.! GUSOMOBNEHHA MA BUBHEH-
HA cepiti NOCII00GHUX 2ICMONI02IYHUX 3PI318, MIKPOCKONIA, MOPHOMEMPIis, MPpUSUMIpHE PEKOHCMPYIOGANHSL.

Hocnioocenns npooouiocs 8i0n08iOHO 00 OCHO8HUX NoLodceHb Pezontoyii [lepuioco nHayioHanbHo20 KoHepecy 3
bioemukru «3acanvri emuuni npunyunu excnepumenmie na meapunaxy (2001), ICH GCP (1996), Kousenyii €eponeii-
cvkozo Corw3sy npo npaesa nwoounu ma diomeduyuny (1997), a maxoowc I'envbcincvroi deknapayii npo emuyuni npunyunu
MeOuuHux 00caioxncens i3 sanryuenuam aooeu (1964-2008), Jupexmus €C Ne609 (1986), Haxazie MO3 Vkpainu Ne
690 6i0 23.09.2009, Ne 944 gio 14.12.2009, Ne 616 gio 03.08.2012.

Poboma suxonyemocs 6 pamkax iniyiamusHnoi naykoso-0ocaionoi pobomu kagedpu eicmonoeii, yumonozii ma embpionozii
3aknady euwoi oceimu «bykosuncokuil depacagnuil meouyHuil ynigepcumemy na memy « Cmpykmypro-@yHKyioHanvti oco-
Oueocmi mKanun i 0peanie 6 OHMozeHe3i, 3aKOHOMIPHOCHI 6aAPIANMHOTL, KOHCIMUMYYIUHOL, cmamego-8iKoeoi ma nopieHso-
Hoi mopghonoeii modunuy. [epocasnuii peccmpayivinuti Homep: 0121U110121. Tepminu guxonanusn: 01.2021-12.2025.

Pesynomamu. Ha npenapamax 4-mudicregux emopionie 100UnY 6UHAYAIOMbCS 0cepena Tuyesux cmpyKmyp — Me3eH-
Xima n’amu auyesux UCmynie (10606utl 8i0poOCmMoK, NAPHI HUNCHbOULEeNHa ma nid ‘s3ukoea 320poesi dyeu). Hanpukinyi
4-20 muxcns BYP nomimui 06a 6iopocmka HUICHbOue1entoi 350po6oi oyau — 6epxno- ma HUNCHbOUe1enHull, a 20106HUlL
MO30K OMOYCHUTI eKMOMEHIH2eANbHOIO KANCYI0I0, 0JICePenoM AKOL € Me3eHXiMA HellpoeKmodepmanbHo2o noxoddicenus. Ii
308HIWHIT Wap (eKMOMEeHIHKC) popMye CRAAHXHOKPAHIYM — 3a4amoK KiCmoK 1uye8o2o 6i00iny uepend, KUl CKOCMeHi8ac
AK nepemunyacmum, max i xpawosum waaxom. Ha 5-my muowcni BYP nouunacmuvca npoyec 3powjens noxXionux auyesux
sucmynie. Ha 6-my muscni BYP nuoicnvowenenni giopocmxu I 316posoi dy2u 31ueaiomuvcsi no cepeOuntitl ainii, ymeopio-
1ouu 3auamox nudcHvboi wenenu. Ha 7-wy muoicni BYP exmomenineeanvua xancyna ougepenyiloemovcs y Xpawjosy cmpykK-
mypy, axa na 8-my muoscni BYP cmae 6e3nepepenolo HAGKOI0 20108H020 MO3KY 1 0a€ 3a4amKu KiCHOK 0CHO8A uependa ma
xpawjogy Hocogy kancyry. Hocoea xancyna € ddxcepenom po3eumxy peuwlimuacmoi Kicmxu, HoCo80i nepecopooKu ma Huic-
Hboi Hocoeoi pakosunu. Ha 7-my muoicni BYP eepxnubowjenennuii, npucepeoniti ma 0iunuti H0Co6i 6i0pOCmKU CMUKAIOMbCsl
Mide cobo10, wo npuzeooums 00 3asepuielna mopgoeenesy eepxuvoi wenenu. Ha 8-my muoicni BYP eénepuie suasnaemocs
yeHmp cKocmeHinHA y Ha0OpieHitl dinanyi 3auamka 100060i kicmku. Ha 9-my muowcni BYP iobysaromvca akmugni npo-
yecu ocmeozene3y 68 HUNCHIU wieneni, 8 pe3yibmami AKux gopmyemscs ii ocHoéa, modi K 6iHYesull i 6UPOCMKOBUL 810-
POCMKU OCUPIKYIOMbCA WNAXOM XPAUJOBO2O OCMeO2eHe3y 3 8MOPUHHUX YeHmPI8, AKI 3 ’Aensaombes nicis 10-20 mudsicHa
BYP. Koocna Hocosa Kicmka cKOCMeEHIBAE 3 00HO20 XPAU0B8020 ocepedka Ha nouamky 9-2o mudcks BYP, a cnizni kicmku
0CUPIKYEMbCA 3 00HO20 NepemUHIaAcmo2o yenmpy npomszom 12-20 muoicus BYP.

Bucnoexu

1. Hopywenus npoyecie nponigpepayii, snumms ma mpauncgopmayii 3a6posoco anapamy na 5-6-My mudiCHAX 6HY-
MPiHbO0YMpoOHO20 PO3ZBUMKY NPU3EOOUNDL 00 NOAGU MAICKUX 600, 30KPeMd, He3POWeHHs BePXHbOi 2y0uU, KOMIPKOBO-
20 8iopocmka ma niOHeOinHA.

2. KonoeHncosana mesenxima nepeoHboi yacmunu ekmomerineeaibrnol kancyiu (nonepedy 8io 3auamka 2inogisa)
Mae HellpoekmooepcaibHe NOX00NMCeHH, d I 306HIWHIN wap (eKmoMeHiHKC) (POPMYE CRAAHXHOKPAHIYM — 3aUaAmoK Kic-
MOK 1UYye8020 8i00iny uepena (100606801, Cib030601, GUNUYHOL, HOCOBOT KICMOK, leMild, 86epXHbOT | HUNCHbOT wenen), i
cKOCMeHisac K nepemuHIacmum, max i Xpaujo8um wiisixom.

3. Jlobosa, civo308a, HOCO8A KiCMKU, TeMill, d MAKONC nepedujelenHa Yyacmuna (pizyesa Kicmka) 6epxuvoi weie-
nu NOX00AMb 6i0 Me3eHXiMU HUMICHbOujenenHoi 310poeoi dyeu. Bepxnusa wenena i unuuna Kicmka noxoosams 3 me3en-
XiMU BePXHbOWENEeNHO20 8IOPOCMKA, MOOI K HUICHA welenda | 6apabaHHa YacmuHa CKPpoOHe8oi KiCmKu noxoosams 3
Me3eHXiMU HUNCHbOWeNenHo2o eiopocmka 1 326poesoi 0yeu.
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4. Yacosi npomiscku, npomsazom akux 8i00y8aromovcs aKmMueHi npoiigepamusHi sminu ma ougepenyiayis sauam-
kig (7 ma 10 mudicni npenamaniono2o po3eumxy a10OUHU) MOACYMb OYmu KAaACUu@Piko8ani ik Kpumuyni nepioou po3eu-
MKy KiCMKOBUX 3a4amKi6 uepena 100Ut 3 MOACIUBOIO NOABOIO YPOOICEHUX 840 PO3GUMKY.

Kniouosi cnosa: embpionanvnuii pozeumox; auyesuti 6i00in uepena, nepemunuacmuii i xpaujosuti ocmeozenes; 1o0una.

BcTtyn

3’sicyBaHHS 0COOMMBOCTEH MOpPQOTeHe3y CTpPYyK-
Typ IIEJIeTHO-TINIEeBOT MIIITHKH JIIOJUHU HE BTpavyae
aKTyaJbHOCTI cepeJl BYCHHX-aHATOMiB, eMmOpioio-
TiB, MENEMHO-TUIEBUX 1 TUTIINX XipypriB. Bucoka
3aIiKaBIEHICTh I[I€I0 TEMOIO IOACHIOETHCS TOCHUTH
BEJIMKOI0 YPOJKCHOIO TMAaTOJOTIE CTPYKTYp JHUIS
JIIOJIMHH, SIKI TOCIIal0Th TPETE MiCI[e Cepel BCiX ypo-
JokeHuX Bajx po3BUTKY (YBP). 3 Hux 70 % cranos-
JATH yPOJKEH1 HE3pOIIEeHHS BEPXHHOI I'ydm Ta miz-
HeOiHHA, a 30 % — pi3Hi GopMHU KPAaHIOCHHOCTO31B Ta
YepemHOo-TUIeBUX Au30cTo3iB [1-6]. KimpkicTs giTeit
i3 YBP nuns ta mienen mMae TEHACHIIIO 10 3pOCTaH-
Hs [6, 7]. 3okpema, YBP y Burisiai po3minue Bepx-
HbOI I'yOM Ta migHeOiHHS 3yCTPivaloThCsl MPUOIU3ZHO
y 10% ycix YBP nmrogunu [9, 10]. HaiiBumuit pusnk
CMEpPTHOCTI MaroTh AiTH 31 ckinaguumu Y BP, mo Bpa-
JKAIOTh JeKinbka cucteMm oprauiB [11]. esaxi 3 cuH-
JPOMIB MOXYTh BUMAaraTd MOXHTTEBOTO JIIKyBaHHS
MNali€eHTIiB y JAOPOCIOMY Billi, IO MOTIpUIYE SKICTh
KUTTA. YpojkeHa naedopmallis HIKHBOI IIeJernH,
aKa Moxke OyTHu HacaigkoMm cunapoMmy Pobina, Henpa-
BHJIBHOTO PO3BHUTKY Iepuroi 3s10poBoi 1yru abo cuH-
npomy Tpiuepa-Konminza [9], BuMarae BUKOHaHHS
HNpSIMUX, BUTHYTUX a00 JNIHIHHUX OCTEOTOMIH. AHKI-
J103 Y AIJSHIII CKPOHEBO-HIKHBOMICICITHOTO Cyriio0a
€ TOTECHIIHHUM eTiONOTIYHUM (AKTOPOM IOpYIIEH-
HS POCTY HMKHBOI IIEJENU Ta HACTyHmHOI acuMeTpii
nuns y giteit [8]. JliTe# i3 mocTHaTaixbHO AiarHOC-
TOBAHOIO TIiMOIIIA3i€l0 HIKHBOI YU BEPXHBOI IIenen
TSDKKOTO CTYIICHS JIKYIOTh aBTOTPAHCIUIAHTATOM KJIY-
60BOi KicTKH ab0 pedepHO-XPSAIMIOBUM (pParMeHTOM,
IO CYNPOBOJIKYETHCS AUCTPAKI[IHHUM OCTEOTEHE30M
[12]. YpomxeHa rimomnasis HIKHBOT IISICTTH Haldac-
Tille BUHUKAE BHACIIJOK HEJIOPO3BUHEHHS 310pOBO-
ro amapary, KHi BHHUKae OogHO- abo mBoGiuno [13].
YpomxkeHi iHTpaHas3aidbHiI eHiedanonene — e YBP
KICTOK Yeperna, acoliiioBaHi 31 CKJIAJHUMHU [CHETHY-
HUMH CHHJpOMaMH abo cymyTHIMH JucMopdizMaMu,
AKI CbOTOJIHI JIKYIOTHCS 38 JOIOMOTOIO TPaHCHA3aIb-
HOTO eHIOoCKomigyHoro Metony [14, 15]. 3aranpHoBIi-
JIOMO, 110 HE3Ba)KAI0UM Ha JOMIHYBaHHS F€HETUYHUX
(akTOpiB, BAHUKHEHHS 1 PO3BUTOK Baj JOCHTH 4yT-
JUBI1 10 BIUIMBY MOJU(DIKYIOUMX MIKIJIMBUX (PAKTOPIB
30BHIMIHBOTO cepenoBuima [15, 16]. OcoOnuBO TKKI
KOCMETOJIOTIYHI Ta coliajdbHO-aJallTUBHI HACJIIK{
MOXYTh BHHHKaTH npu YBP kicTok numeBoro Bin-
niny depema (BepXHS Ta HIDKHS MIENENH, CIbO30Bi,
HOCOBIi, MiAHEOIHHI, BUIMYHI KICTKH, JEMIII 1 HHK-
Hi HOCOBI pakoBWHHU). Mopdomoriuni JocniKeHHs
JOKepeJl 3akKiaJKu Ta XPOHOJOTIYHOI IMOCIiJ0BHOC-
Ti MOSBU KiCTOK JIMIIEBOTO Biily TOJOBHU IIOIHUHH,
3’siCyBaHHS KPUTUYHUX MEPiOAiB IX PO3BUTKY CIpHUS-
THME po3po0Ili HOBHX Ta YAOCKOHAJICHHIO ICHYIOUNX
METO/IiB paHHBOI JIarHOCTHKHU Ta e(DEKTUBHIN Xipyp-
riunii kopekuii YBP auns [18].

MeTa. Yrounutu mxepeina, 3’siCyBaTH XPOHOJO-
TiYHY MMOCTiOBHICTH MOSBHU 3aKJIaJ0K Ta 0COOIMBOC-
Ti MopdoreHe3y KiCTOK IHIEBOr0 Bigminy depema
JIOAWHH.

108

MaTtepian i metoaun

Jocnimkeno npenapatu 20 3aponkiB ta 25 mepen-
ILUIOAIB JIIOAUHHU BiKOM Bif 4-ro o 12-ro twxuis BYP
(4,0-80,0 MM Tim’stHO-KynpukoBoi moBxumHE (TK]I))
3 apxiBHUX (OHIIB KadeIpH TiCTONOTii, MUTOIOTIi Ta
eMOpionorii ByKOBHHCBKOTO AEpKaBHOTO MEIUIHOTO
yuiBepcurery. [lepionu BYP cucremaruzosani 3a TK/]
srigHo knacudikanii Xsarosa b.I1. i lllanosanosa FO.H.
(1969). 3acToCcOBaHO KOMILJICKC KIIACHYHHX Ta CYYaCHUX
METOAIB MOP(OIOTIYHOTO AOCIIIKEHHS: BUTOTOBICHHS
cepill MOCIiTOBHUX TiCTONIOTIYHUX 3pi3iB, MIKPOCKOIIi,
Mop(hoMeTpis, TPHBUMIpPHE PEKOHCTPYIOBAHHS.

JlocmiKeHHsT TPOBOAMIIOCS BiAMOBIAHO 10 OCHO-
BHHUX MOJIOKEeHb Pesosronii I[lepuioro HaljioHaabHOTO
KOHTpecy 3 010eTUKH «3arajibHi €TUYHI TPUHITUITH SKC-
nepuMeHTiB Ha TBapuHax» (2001), ICH GCP (1996),
Kongentii €Bpomneiicbkoro Coro3y mpo mpasa JTIOAMHHI
Ta 6iomenuuuny (1997), a Takox I'enbciHChKOi qekia-
paiii mpo eTHYHI MPUHIKUIHA MEAUYHUX J1OCTIKCHD 13
3anyuenHsM gronei (1964-2008), Jupextu €C Ne609
(1986), Hakazis MO3 VYkpainu Ne 690 Bix 23.09.2009,
Ne 944 Bin 14.12.2009, Ne 616 Bix 03.08.2012.

PoboTa BHKOHYETHCS B paMKaX iHINIaTHBHOI HayKO-
BO-JOCIHiTHOT pobotn Kadenpu rictomorii, MUTOIOTII
Ta eMOpiosorii 3aknany BUINOi OCBITH «byKOBHHCHKHIA
JIep)KaBHUI MeIMYHUN yHiBepcuTeT» Ha TeMy «CTpyk-
TypHO-(QyHKIIOHAIbHI 0COOIMBOCTI TKAaHWUH 1 OpPTaHiB
B OHTOTCHE3i, 3aKOHOMIpPHOCTI BapiaHTHOI, KOHCTH-
TYIiAHOI, CTaTeBO-BiKOBOi Ta IMOPIBHIBHOI MoOpdo-
jorii mionuHW». Jlep)kaBHUHN peecTpamiiHuil HOMED:
0121U110121. Tepminu Bukonanns: 01.2021-12.2025.

Pe3ynbTraTtn gocnigXeHHs Ta ix 06roBopeHHs

Ha nmamomy marepiani 3’1coBaHO, [0 KiCTKH JIMIIE-
BOTO BiJJJIy Yeperna BHHUKAIOTH 3 ME3CHXIMH I SITH
JMUILEBUX BHUCTYIIB, SKi 70Ope MOMITHI Ha TPUBHUMIp-
HOX KOMIT'IOTEPHUX PEKOHCTPYKIISAX 4-THXKHEBUX
3apojKiB JOAMHM. Jl)KepesaMu pPO3BUTKY JIMIEBUX
CTPYKTYp € JIOOOBHUI BiPOCTOK, MapHi HHM)KHbBOIIE-
JIETIHA Ta MiJ’ a3uKoBa 310poBi ayru. Hampukinii 4-ro
TikHS BYP momiTHI 1Ba BiIpoCTKa HUKHBOMICIETTHOT
3510pOBOi AYTH — BEPXHBO- Ta HIDKHBOIIEICITHII (pHC.
1). Bei 1i Me3eHXiMalbHI BUIMHAHHS OTOYYIOThH CTO-
MOJIEyM — IEPBUHHY POTOBY IIOPOKHUHY, siKa Kaylallb-
HO BiJIMEXOBaHa BiJl MEPBUHHOI KUIIKH POTOTIOTKO-
BOoI0 MeMOpanoto. JloGoBuii BigpocTok Ta 350poOBi
IyTH BKPHUTI EKTOJEPMOIO i MICTATHh BCEPEINHI ME3CH-
XiMy, fIKa € JKEPeIOM PO3BUTKY KiCTKOBHX, XPSIIO-
BHX 1 CYJUHHUX CTPYKTYP JHUIEBOT JIJISHKH TOJOBH.

Y ueit mepion BYP mesenxima, sika MOXOAUTH 3
HEpPBOBOTO TIpeOeHs Ta MNOTHINYHUX CKIEPOTOMIB,
0TOUyE TOJIOBHMH MO30K 1 yTBOpIO€ Karcyny (puc.
2). KonpmencoBana Me3eHXiMa TepegHBOI YACTHHH
eKTOMEHIHTealbHOI Kamcynu (momepeay Bim 3adaTka
rinodiza) Mae HelpoekTojaepcajbHe IOXOJKCHHS, a
i1 30BHIIIHINA mWap (eKTOMEHIHKC) (HOPMY€E CIUIAHXHO-
KpaHiyM — 3a4aTOK KICTOK JHIIEBOTO BiAJiNly 4epera
(1060801, CILO30BO1, BHJIIMYHOT, HOCOBOI KiCTOK, Jie-
Millla, BEPXHBOI i HIDKHBOI IIENEN), i CKOCTCHIBAE K
MEePEeTHHYACTUM, TAK I XPSIIIOBUM IUIIXOM.
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Puc. 1. TpuBumipHa Kkomn’toTepHa pPeKoH-
CTpYKUiHa MmoAesib BEPXHbOI NOJSIOBUHU
emb6pioHa noguHu (4,5 mm TKL, 4-1 TXKOEHb
BYP). Ilia 6iuHa npoekuis.

A — 30BHiIWHi KOHTYpU, B — BHYTpIiLIHI CTPYKTYpM!.

306inbweHHA x12:1 — nob6oBu BiAPOCTOK;
2 — BepxHboLUenenHUM BiAPOCTOK MepLuoi 35-
O6poBoi Ayru; 3 — HWXKHbOLWENeNnHUN BiAPOCTOK
nepuwoi 3a6poBoi Ayru; 4 — nia’a3nkosa 3a6po-
Ba Aayra; 5 — cepue; 6 — nepeAHA Kuwka; 7 —
KapAauMHanbHi BeHu; 8 — niBa AopcanbHa aopTa.

Puc. 2. ®poHTanbHUK 3pi3 ronoBu 4-Tux-
HeBoro 3apogka noguHu 5,0 mm TKA. 3a6aps.-
JNIeHHSA remMaTtokCcuniHoMm i eo3amHom. ®oTo Mi-
Kponpenaparty. 36. x50:

1 — roNOBHUN MO30K; 2 — 3a4aTKU OYHUX
AGNYyK; 3 — 3a4aToK HOCOBOI MOPOXHWHU;
4 — me3eHXiManbHa Kancyna (eKTOMeHiHKC).

Ha 5-my tmwxui BYP, pa3zom i3 yTBOpeHHSAM 30-
POBUX 1 HOCOBHX IJIAKOJ, TOYMHAETHCS MPOIEC 3PO-
IIEHHS MOX1IHUX JUIEBUX BUCTYMIiB (1060BOTO Bij-
poOCTKa, MpHUCEepeaHiX 1 OIYHUX HOCOBUX BiPOCTKIB
BEPXHBOIIEIEMHOTO BIIPOCTKA Ta HM)KHBOLIEICITHO-
ro Bigpoctka | 310poBoi Ayru Ta mia’ S3MKOBOT 35-
OpoBO1 nyru), y pe3ynbTaTi 90T0 BHHUKAIOTH HOCOBI
SMKH 1 IEepBUHHA HOCOBA MOPOKHUHA.

Ha 6-my Trxui BYP HIkHBOIIENETHI BIAPOCTKH
I 3s56poBOT nyru 3JUBAIOTHCS MO CEPEAMHHIN NiHIT,
YTBOPIOIOYH 3a4aTOK HHXKHBOI mesnenu. [lopymeHns
nponecis mpoiaidepanii, 3nuTTa Ta Tpanchopmamii
3s50poBoTO amapary Ha 5-6-my THXHSIX BYP nmpusso-
IHUTH A0 MOSBH TSOKKUX YBP, 30kpema, cleft lip.

Ha 7-my tuxui BYP nounnaerbcs audepenuiro-

BaHHS ME3CHXIMOIUTIB EKTOMCHIHTCAIBHOT KaIICYITH
B XOHIpoOmacTu, i Ha §-My TmwxHiI BYP xpsamoswnit
3a9aTOK yeperna cTae 0e3mepepBHOIO CTPYKTYPOIO, 3
K01 pO3BHBAIOTHCS OCHOBA Yepema Ta XpsAIIoBa HO-
coBa kancyna (exroetmoin) (puc. 3). HocoBa kamncy-
Ja € JDKePeJIoM PO3BHUTKY PEmiT4acToi KiCTKH, HO-
COBOI NMEPEropoAKH Ta HUKHHOI HOCOBOT PAKOBHHH.

Puc. 3. TpuBumipHa komn’ioTepHa pe-
KOHCTPYKLifi CTPYKTYyp TronoBu 7-TUXHe-
Boro nepegnnoga nwoauHu 150 mm TKAO.
NliBa nepegHbo-6iyHa npoekuia. 36. x25:
1 — 3ay4yaToK KiCTOK cCKneniHHA 4epena;
2 — o4Hi Abnyka; 3 - HocoBa Kancyna;
4 — xpAwi Mekkensi; 5 — ronoBHUN MO3OK;
6 — KPOBOHOCHiI cyANHU; 7 — 30pOBUIN HEPB;
8 — 3a4yaTKuM KicTOK OCHOBM 4Yepena.

HuxHs menena GopMyeThest SIK IEPETUHYACTUM,
TakK 1 XpSAIIOBUM OCTEOr'€HE30M 3a JOMOMOTOI MO-
neni — xpsma Mexkens (puc. 4). Tino HHXHBOT 1Ie-
JeNu CKOCTECHIBA€ MEPETHHYACTHUM MUISIXOM YyHpo-
IOBX 60-7-To THxkHIB BYP 3 He3aneHUX ocepenkin
ocudikanii (migdopiAHUX KiCTOYOK) y AINISHII Mai-
OyTHBOTO CUM(]i3y HUIKHBOT HIEICIH.

Y 7-tuxHeBUX mepearioniB mwoauau 19,0-20,0
MM TK/l BepxHbowIeaenHi, npucepeaHii Ta O14Hnii
HOCOBI BIJIPOCTKH, CTHKAalOTHCS MiX c000I0, II0
MPU3BOJUTH 10 3aBEPIICHHSA MOp(oreHe3y BepXxHboi
menenu. Ha miit cranii BYP ocrteorenni octpiimi
CIOCTEPITAIThCS PiKO (MOPIBHSIHO 3 HUKHBOO II[e-
JICTIOH0), @ XPSIIOBI 3a4aTKU MOBHICTIO BiICYTHI.

Ha 8-my tnxui BYP Bnepuie BUSIBISIETBCS LEHTP
CKOCTCHIHHS y HaAOpiBHIN MingHII 71000BOI KicT-
KM, JCIIO0 BUINE 1i HAZOYHOSIMKOBOTO Kpato. OOuasa
CeTMEHTH 3a4daTkKa J0OOBOI KIiCTKH pO3MiJICHI MiXk-
nmo6oBuM 1miBoM. JIoOoBa, clib030Ba, HOCOBA KICTKH,
JeMill, a TaKoX Iepealiesenta yacTuHa (pi3nesa
KiCTKa) BEpPXHBOI MIEJIEU MOXOASATh BiJl ME3CHXIMHU
HIDKHBOIIENenHOT 350poBoi ayru. Bepxus menena i
BHJINYHA KiCTKA MOXOJATHh 3 ME3EHXIMH BEPXHBOIIE-
JIETTHOTO BIJPOCTKA, TOAI SIK HVKHS Iieiemna i 6apa-
0aHHa YacTHHA CKPOHEBOT KICTKU MOXO/ASTH 3 ME3CH-
XIMH HHKHBOIICJICITHOTO BigpocTKa I 3516poBoi ayru.

Ha 9-my tmxui BYP BinOyBaroTbcst akTUBHI IPO-
[IECH OCTeOoreHe3y B HIWKHIN mernemni, B pe3yibTa-
Ti skux GopmyeThcs il ocHOBa, TONI AK BiHLIEBHUH
i BUPOCTKOBUH BIAPOCTKH OCHU(DIKYIOTHCS MILISIXOM
XPSIIIOBOTO OCTEOTEHE3y 13 BTOPUHHUX IEHTPIB,
aki 3’ sBasitoThes nicnas 10-ro Twxus BYP. Kictkosi
MEePEropoKH B HIKHIH IIesemni, sski po3TalloBaHi 3
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000X BEHTpO-JIaTepalbHUX MTOBEPXOHB Xpsmia Mek-
Kels, 30JIMKYIOThCS OJHA 3 OJHOIO B JAHCTAJIBHOMY
HampsAMKY. AMNO3HIifHUN pIiCT KiCTKOBOI TKaHUHH
HIOKHBOT IMeNeNnH B IIeJeNHO-IUIEBOMY amaparti

MOoCTYNnoBO (OpMy€E TUIEBY YacTHHY ToioBu. OTxe,
HUDKHS IIeJiella Mae 3JaTHICTh POCTH y JBOX Ha-
mpsIMKax — M0 CepeauHHIN miHii i TaTepandbHO B 1i-
JISTHII BUPOCTKIB.

Puc. 4. TpuBumipHa KOMn’lOTepHa PEKOHCTPYKLIiAA BEPXHbOI YaCTUHU 7-TUXKHEBOTO
nepeannona noauHm 17,0 mm TKO. A — nepeaHAa npoekuis, b — niBa nepegHbLO-6iYHa
npoekuifa. 36inbweHHA x12: 1 — KicTkOBa TKaHMHA BepPXHbOI Wenenu; 2 — KicTKoBa
TKaHUHA HWXHbOI wenenu; 3 — xpsaw Mekkensa; 4 — o4yHi Abnyka; 5 — 3a4aTKku KicTOkK

yepena; 6 — KPOBOHOCHI CyAUHMN.

HwmwxHa HOCOBa pakoBHHA OCHQIKYETHCS 3 OII-
HOT'O XPSI[OBOT0 OCEPEIKY BIPOJOBK 5-r0 Micsis
BYP B aminsuii 0i4HOT YacTUHHM HOCOBOI KarcCyJu.
3romoM KOXKHa HHIKHS HOCOBA PaKOBHHA BIIaijs-
€THCSl BiJl HOCOBOI KarlCyJid, YTBOPIOIOYH OKpEMY
kicTky. KoxxHa HOCOBa KicTKa CKOCTEHIBA€ 3 OJJHOTO
XpAIIOBOr0 OCepejKa Ha modaTky 9-ro TuxHsa BYP,
a CJI3HI KiCTKH OCHQIKYETHCS 3 OJHOTO TMEpPEeTHH-
4acTOro HeHTPy npoTaroM 12-ro tmwxus BYP.

HocoBa meperoponka ocu(iKyeTbCsS MEPETHUH-
4aCcTHM IIJISIXOM, MOYMHAIOUN 3BEpPXY 1 33a1y, yTBO-
PIOIOYM NMEPNEHIUKYISPHY TUIACTHHKY peliT4actoi
KicTKH. XpsI HOCOBOI NEPEropojaKH y IJIOAIB JIO-
IWHU HeocipikoBaHuil. Jlemim ckocTeHiBae y mapi
CMONy4YHOT TKAaHWHHU, sKa BKpHBae 3 000x OOKiB
HIDKHIN 3a1HIi Kpall XpsIoBOi HOCOBOT MepPeropoi-
ku. Ha 8-my Ttmxui BYP 3 00kiB BiJ cepequHHOT Ji-
HiT 3 SIBISIOTHCS OCEPEJKH CKOCTEHIHHS, a 10 12-Tr0
TrokHS BYP 1i meHTpH 3’€IHYIOTBCS MiA XpsOIeM,
YTBOPIOIOYH OOPO3HY Ui Xpsllla HOCOBOI mepero-
poaku. 3pOLIEHHS] KICTKOBHUX IMJIACTHHOK MpOCYyBa-
€ThCsI BIIEPE 1 Bropy, OCKIJIBKH HPOMIKHUK XS]
MOBIJBHO PO3CMOKTYETHCSI.

BepxHbomienenHa, BUIM4Ha Ta MigHEOIHHA KiCT-
KM PpO3BHBAIOTHCS MIISXOM IEPETHHYACTOI OCH-
¢dixamii. KoxxHa BepxHS mienena OCH]IKyeThCS 3
€JMHOTO IIEHTPY CKOCTEHIHHS, SKUW 3 SBISETHCA
Ha 6-my TmwxkHI BYP nmemo Bume ikaa (puc. 5). YV
MOAAaJbIIOMY CKOCTEHIHHS MOIIMPIOETHCS Ha PEIITY
BEPXHBOT mieaenu. BuianyHa KicTka 0cu(pIKYETHCS 3
€JMHOTO LEHTPY CKOCTEHIHHS, IKUW 3’ SBISIETHCS HA
8-my TmkHI BYP. CkocTeHIHHA KOXKHOI MigHEOIHHOT
KICTKM TakKoX BimOyBaeTbcs Ha 8-To TmxHAI BYP 3
€IMHOTO IICHTPY, AKUH 3’SBJISETHCS B ME3CHXIMI B
NeprneHAUKYISIpHIN MIACTUHII, TICIs YOTO CKOCTE-
HiHHS MOMIUPIOETHCS HA BCl YACTUHH KiCTKH.

Jo 10-ro Tuxus BYP Bce me TpuBae ¢ppoHTaib-
Ha TiepeopieHTamis opOiTH, MIKOYHOSIMKOBA BiJ-
CTaHb 3MEHIIYETHCS MOPIBHAHO 3 INHPHHOIO JIHUIE-
BOTO BiAAiny rojoBu. OpoHTadi3alisg JHUIS CIPUSIE
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KOHCOJIigamil OCHOBHMX JIMIIEBUX 3a4aTKiB, 1 JIHIIE
mepeanaoaiB Ha mpoMy etani BYP wabyBae antpo-
noMopdHoro BUrAAAy. Y 10-THXKHEBUX MEPEATIIONIB
nonuan (42,0-52,0 mm TK]I) CKOCTEHIHHS OYHOSM-
KOBO{ IMJIACTUHKHU JIOOOBOI KICTKM NOYMHAETHCS 3
npucepeanporo ii Bigainy. Y uei nepion BYP Bu-
HUKAIOTh OCEPEIKH CKOCTEHIHHS TAaKOX Yy CIbO30BIH
KiCTIi Ta OYHOSMKOBIH MIACTHHIII BEIUKOTO KpHIIa
KIUHOMOAI0HOT KicTKH (puc. 6).

- L

Puc. 5. TpuBumMmipHa Komn’toTepHa PEeKOH-
cTpykuia ronoeu 10-TkHeBOro nepepnnopa
noavHu 48,0 mm TKA. JliBa nepegHbo-60K0OBa
npoekuif. 36inbweHHA x10:

1 — BepxHA wWenena; 2 — xpslWwoBa HOCOBa
Kancyna; 3 — 3a4aTku KicTOoK 4yepena; 4 — OYHi
Abnyka; 5 — M’siKi TKAHMHU BepXHbLOI ryou; 6 —
xpAw Mekkensi; 7 — M’iKi TKAHUHU HUXKHBLOI Fyou.

Y mepeannoniB moauau 12 TwkHS BYP mpomo-

BXKYETbCS (OPMyBaHHS HWIKHbO 'HICICIHUX BIiJI-
POCTKIB, OCKIJIbKA BOHH BUXOJMJIHN 3 KYTiB HHKHBOT
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ImieJeny B J0PCO-KpaHiaJIbHOMY HampsiMKy. TBepna
OCHOBA TIJIOK HIKHBOI INENeNH CKIAZAETHCS 3 Ti-
AiHOBOTO XpsIla, SKUHW MOCTYIOBO 3aMiIlyBaBCS
KICTKOBOIO TKaHUHOIO.

Puc. 6. TpuBumMipHa KOMI’HOTepHa PEKOHCTPYKLIA
npaBoi 04HOI IMKU 11-TXKHeBOro nepeansona so-
AvHum (60,0 mm TKL). MepeaHs npoekuis. 36.: x25:

1 — BepxHS Wwenena; 2 — HOCoBa KicTKa; 3 — no-
6oBa KicTKa; 4 — BUNMYHA KicTKa; 5 — BUNIUYHUNA
BiAPOCTOK CKPOHEBOI KiCTKM; 6 — Benuke Kpuno
KNMHOMNoAiOHOI KicTkn; 7 — 30poBUM KaHan; 8 — pe-
wiTyacTa Kictka; 9 — cnbo3oBa Kictka; 10 — Bepx-
HSl OYHOSIMKOBA LWiNnuHa; 11 — HUXKHA OYHOSIMKOBA
WwinuHa; 12 — 3a4atku 3y6iB; 13 — HUXKHA Wenena.

Otpumani naHi momo GopMyBaHHS BEpPXHBOIIE-
JETMHUX BiAPOCTKIB KOPENIOIOTH 3 JOCIHIIKEHHSM,
MPOBEJCHUM 3a JJOMOMOT0I0 yIbTPa3ByKy Ha IJI0/aX
6e3 ypomxenux Bajn [17]. TpuBumipHi MeTOAU 10-
CIIIJKEHHSI NPEHATAJIbHOTO PO3BHUTKY, OTpHMaHi 3
cepiif coHOrpadigHUX 300paKeHb YW MOCTITOBHUX
TiCTOJOTIYHUX 3pi3iB, BBAXAIOTHCA HAMOINBIN IO-
croBipHuMHu. Hamri nani mono ¢popmyBaHHS CTOMO-
JMEyMy Ta HU)KHBOI IIEJICIH BIAPI3HAIOTHCSA BII iH-
IIUX JOKEepPeJI, ajie BCe K TaKH BKJIAAIOThCS B pAMKH
KiHIg eMOpioHanbHOro mepioay [19, 20] — BBaxa-
€ThCsl, MO 5-# TmwxkaeHs BYP e xirowoBuM mepio-
noM (OpMyBaHHS HIKHBOI CTIiHKH CTOMOJEYMY i3
3JIUTTAM HIDKHBOIIENENHUX BiApocTKiB. Kpim Toro,
B NPOBECIACHOMY IOCHIKCHHI HE Oylo aeTaabHO
pPO3TIsIHYTO (OpPMYyBaHHS OKICTsI, ajie TepMiHU Pop-

NiTepaTtypa

MYBaHHS OCEpEJIKiB CKOCTEHIHHS Ta {X MOIHMpPEHHS
B MEPENIUIONOBOMY TEpPiofi KOPET€e 3 IHITUMHI PO-
6oramu [17, 19]. Haii6inem panHi mKepena 3adat-
KIiB HH)KHBOI Ta BEPXHBOI IIEJCH y BUIIAII 350poO-
BUX JAYT KOPEJIIOTh 3 iHIKUMHU pobotamu [21, 22],
Tak caMo SIK 1 npuOnu3Hui 4ac GopmyBaHHS Xpsi-
ma Mekkens [7, 10, 15] Ta Me3eHXIMHOT 3aKIagKu
ouHoi simku [20, 23, 24, 25].

BucHoBKM

1. IlopyumeHnHs npouecis, nponidepanii, 3IUTTS Ta
tpancdopmaii 310poBoro anapary Ha 5-6-My THKHSIX
BHYTPIINIHBOYTPOOHOTO PO3BUTKY MPU3BOJIUTE 10 MOS-
BHU TSDKKHX Bal, 30KpeMa, He3pOLICHHS BEPXHbOI I'yOH,
KOMiIpKOBOTO BiIpOCTKY Ta MigHEOIHHS.

2. KongeHcoBaHa Me3eHXIMa MEPEAHBOT YaCTHHU
eKTOMEHIHTrealbHOT Kancynu (monepeny Bij 3auaTka
rino¢iza) Mae HelpoeKToAepCcCalibHE TTOXOJKEHHS, a
i1 30BHINMIHIH map (EKTOMEHIHKC) GOPMYE CINIAHXHO-
KpaHiyM — 3a9aTOK KiCTOK JIMI[EBOTO BiqiIy Ueperma
(m060BO1, CcIb030BOI, BHIMYHOI™, HOCOBOI KiCTOK,
JeMiila, BEpXHbOI 1 HHKHBOT IIeJien), i CKOCTeHIBae
SK TEPETUHYACTHM, TaK 1 XPSAIIOBUM LIISXOM.

3. JloboBa, cib030Ba, HOCOBA KIiCTKH, JIeMill, a
TaKOX IEpeJIIeeHa YacTHHA BEPXHHOI MIENEIH
MOXOISTh BiJl ME3EHXIMH HHXHBOIIEICTHOI 310po-
Boi nyru.— BepxHs menema i BUAWYHA KiCTKa IIO-
XOSITh 3 ME3CHXIMH BEPXHBOIIEICITHOTO BIAPOCTKA,
TOJI SIK HUJKHS Iiejiena i 6apabaHHa 4YacTUHA CKPO-
HEBOT KICTKH MOXOJSTh 3 ME3CHXIMH HIKHBbOLIEIEI-
HOTO BigpocTKa I 3156poBoi myru.

4. YacoBi MpOMIKKH, IIPOTITOM SKUX BiTOYBaIOTh-
cs aKTHBHI npomidepaTuBHI 3MiHU Ta THPEpEHITIaIisT
3auarkiB (7 Ta 10 THXHI NMpPEHATAIBHOTO PO3BHUTKY
JIOAVHU) MOXYTh OyTH Kiacu(dikoBaHi SIK KPUTHYHI
Nepioay pO3BUTKY KICTKOBUX 3a4aTKiB Yepena JIo/IH-
HU 3 MOXXJINBOIO MOSIBOIO YPOJDKEHUX BaJl PO3BUTKY.

MepcnekTBM NopanbLlWKUX AOCHiAXEeHb

BBajkaemo 3a JOIIJIBHE JAOCTIIUTH 3aKOHOMIPHOCTI
KOHCTUTYLIHHOT MOP()OJIOTii JUIEBOTO BiAA1Iy TOJIOBH
y MOCTHATAJIbHOMY TIEPi0Jli OHTOICHE3Y JIFOIUHHU.

KoHdnikT iHTepeciB: aBropu 3asBIASIOTH PO
BiICYTHICTh KOH(IIKTY iHTEpECiB.

Dxepena ciHaHCYBaHHA: camodiHaHCyBaHHS.
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PECULIARITIES OF DEVELOPMENT OF THE HUMAN FACIAL REGION OF SKULL
0.V. Tsyhykalo, 1.S. Popova, R.R. Dmytrenko, N.B. Kuzniak, V.A. Honcharenko

Bukovinian State Medical University
(Chernivtsy, Ukraine)

Summary

Introduction. Elucidation of the peculiarities of the morphogenesis of the structures of the human maxillofacial region does
not lose its relevance among scientists-anatomists, embryologists, maxillofacial and pediatric surgeons, which is explained by
a rather large congenital pathology of the structures of the human face, which rank third among all congenital malformations
(CMF). Morphological studies of the sources of rudiments and the chronological sequence of the appearance of the bones of
the facial part of the human head, clarifying the critical periods of their development will contribute development of new and
improvement of existing methods of early diagnosis and effective surgical correction of CMF of the face.

The aim of the study. The aim of this paper was to clarify the sources, to find out the chronological sequence of the
appearance of rudiments and the peculiarities of the morphogenesis of the bones of the facial part of the human skull.

Material and methods. Specimens of 20 embryos and 25 human pre-fetuses aged from 4 to 12 weeks of intrauterine
development (IUD) (4.0-80.0 mm parietal-coccygeal length (PCL)) were studied. A complex of classical and modern
methods of morphological research is applied: making and studying a series of consecutive histological sections, microscopy,
morphometry, three-dimensional reconstruction.

The investigations were performed keeping to the major regulations of the Resolution of the First National Congress on
Bioethics «General Ethic Principles of Experiments on Animals» (2001), ICH GCP (1996), the European Union Convention
on Human Rights and Biomedicine (04.04.1997), and the European Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes (18.03.1986), the Declaration of Helsinki on Ethical Principles for
Medical Research Involving Human Subjects (1964-2008), EU Directives Ne609 (24.11.1986), the Orders of the Ministry of
Health of Ukraine Ne 690 dated 23.09.2009, Ne944 dated 14.12.2009, Ne 616 dated 03.08.2012.
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The work is carried out within the framework of the initiative research work of the Department of Histology, Cytology
and Embryology of Institution of higher education “Bukovinian State Medical University" "Structural and functional
peculiarities of tissues and organs in ontogenesis, regularities of variant, constitutional, sex-, age-related and comparative
human morphology". State registration number: 0121U110121. Terms of execution: 01.2021-12.2025.

Results. Sources of facial structures — mesenchyme of five facial evaginations (frontal process, paired mandibular and
hyoid branchial arches) are determined on specimens of 4-week aged human embryos. At the end of the 4th week of IUD,
two processes of the mandibular branchial arch are visible — maxillary and mandibular, and the brain is surrounded by an
ectomeningeal capsule, the source of which is mesenchyme of neuroectodermal origin. Its outer layer (ectomeninx) forms
the splanchnocranium — the rudiment of the bones of the facial part of the skull, which ossifies in both a membranous and
cartilaginous way. In the 5th week of IUD, the process of fusion of the derivatives of facial evaginations begins. In the 6th
week of IUD, the mandibular processes of the I branchial arch merge along the midline, forming the rudiment of the mandible.
At the 7th week of IUD, the ectomeningeal capsule differentiates into a cartilaginous structure, which at the 8th week of
IUD becomes continuous around the brain and gives the sources of the bones of the base of the skull and the cartilaginous
nasal capsule. The nasal capsule is the source of development of the ethmoid bone, nasal septum, and lower concha. At the
7th week of IUD the maxillary, medial, and lateral nasal processes connect with each other, which leads to the completion of
the morphogenesis of the maxilla. In the 8th week of IUD, the center of ossification is first detected in the suprabrow region
of the frontal bone rudiment. In the 9th week of IUD, active processes of osteogenesis occur in the mandible, as a result of
which its base is formed, while the coronal and condylar processes are ossified by cartilaginous osteogenesis from secondary
—centers that appear after the 10th week of IUD. Each nasal bone ossifies from one cartilaginous center at the beginning of
the 9th week of IUD, and the lacrimal bones ossify from one membranous center during the 12th week of IUD.

Conclusions

1. Disruption in the processes of proliferation, fusion and transformation of the branchial apparatus at the 5-6th weeks of
intrauterine development leads to the appearance of severe defects, in particular, cleft upper lip, alveolar process and palate.

2. The condensed mesenchyme of the front part of the ectomeningeal capsule (in front of the pituitary gland) has a
neuroectodorsal origin, and its outer layer (ectomeninx) forms the splanchnocranium — the source of the bones of the facial
part of the skull (frontal, lacrimal, zygomatic, nasal bones, vomer, maxilla and mandible), and ossifies in both a membranous
and cartilaginous way.

3. The frontal, lacrimal, nasal bones, vomer, as well as the premaxillary part of the maxilla (incisive bone) originate from
the mesenchyme of the mandibular branchial arch. “The maxilla and the zygomatic bone originate from the mesenchyme of
the maxillary process, while the mandible and the tympanic part of the temporal bone originate from the mesenchyme of the
mandibular process of the 1st branchial arch.

4. Time intervals during which active proliferative changes and differentiation of embryos occur (7 and 10 weeks of
human prenatal development) can be classified as critical periods of development of bone rudiments of the human skull with
the possible appearance of congenital malformations.

Keywords: Embryonic Development; Facial Part of the Skull; Membranous and Cartilaginous Osteogenesis; Human.

KoHTakTHa iHdopmauisn:

Lurukano OnekcaHap BitaniiioBuy4 — JOKTOp MeAWYHMX Hayk, Npo-
decop, 3asigyBay kadegpwu rictonorii, uuTonorii Ta embpionorii Byko-
BMHCBLKOIO AepXKaBHOTO MEAWNYHOTO yHIBepcuTeTY (M. YepHiBLi, YkpaiHa)
e-mail: tsyhykalo.olexandr@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-2302-426 X

Scopus  Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57195933570

Researcher ID: http://www.researcherid.com/rid/C-3676-2017

Monoga IpuHa CepriiBHa — PhD, goueHT kadeapwm rictonorii, LuTo-
norii Ta embpionorii ByKOBUHCHKOrO Aep>KaBHOrO MeANYHOTO YHiBep-
cuTeTy, M. YepHiBLi, YkpaiHa.

email: popova_i@bsmu.edu.ua

ORCID ID:https://orcid.org/0000-0003-1234-3855

Researcher ID: C-6366-2017

Scopus Author ID: 57195926995

OmutpeHko PomaH PomaHoBUY — K.Me[.H., OOLEHT Kadeapu Xi-
pypri4Hoi cTomaTonorii Ta WwenenHo-NnueBoi Xipyprii BykoBrHCbKoro
AepXXaBHOro MeAnN4HOro yHiBepeuTeTty, M. YepHiBLi, YkpaiHa.

email: dmytrenko_roman@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-1657-0927

Researcher ID: D-5584-2017

Scopus Author ID: 57206893715

Haranis BorpaniBHa Ky3Hsik — A.meq.H., npodecop, 3asigysady kadpe-
Apwv XipypriYHoi ctomaronorii Ta LwenenHo-nueBoi Xipyprii BykoBuH-
CbKOTO AePXaBHOro MeANYHOro yHiBepeUTETY, M. YepHiBLi, YkpaiHa.
email: kuzniak_natalia@bsmu.edu.ua

ORCID ID:https://orcid.org/0000-0002-4020-7597

Researcher ID: D-5101-2017

Scopus Author ID: 57208746368

F'oH4yapeHko BaneHTuHa AHaTtoniiBHa — K.Mef.H., acUCTEHT Kade-
APV CTOMaTornorii AUTAYOrOo BiKy ByKOBUHCLKOIO Aep>XaBHOro Meamny-
HOro yHiBepcuteTy, M. YepHiBLi, YkpaiHa.

email: honcharenko_valentyna@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0001-7276-9052

Researcher ID: D-5571-2017

Scopus Author ID: 57225063778

<

Contact Information:

Olexandr Tsyhykalo — Doctor of Medical Sciences, Professor,
Head of the Department of Histology, Cytology and Embryology
of Bukovinian State Medical University (Chernivtsi, Ukraine)
e-mail: tsyhykalo.olexandr@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-2302-426X

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57195933570

Researcher ID: http://www.researcherid.com/rid/C-3676-2017

Iryna Popova — PhD, associate professor, Department of
Histology, Cytology and Embryology, Chernivtsi, Ukraine.
email: popova_i@bsmu.edu.ua

ORCID ID:https://orcid.org/0000-0003-1234-3855

Researcher ID: C-6366-2017

Scopus Author ID: 57195926995

Roman Dmytrenko — PhD, associate professor, Department of
Dentistry and Maxillofacial surgery Chernivtsi, Ukraine.

email: dmytrenko_roman@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-1657-0927

Researcher ID: D-5584-2017

Scopus Author ID: 57206893715

Nataliia B. Kuzniak — MD, professor, head of the Department of
Dentistry and Maxillofacial surgery, Chernivtsi, Ukraine.

email: kuzniak_natalia@bsmu.edu.ua

ORCID ID:https://orcid.org/0000-0002-4020-7597

Researcher ID: D-5101-2017

Scopus Author ID: 57208746368

Valentyna Honcharenko - PhD, associate professor,
Department of Pediatric Dentistry, Chernivtsi, Ukraine.

email: honcharenko_valentyna@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0001-7276-9052

Researcher ID: D-5571-2017

Scopus Author ID: 57225063778

Hagpinwno go pepakuii 02.02.2023 p.
MianncaHo go apyky 14.05.2023 p.

113



