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LLIaHOBHiI KOAerul

Maemo 3a 4yecTb npeseHTyBat Bam MEPLUNW
B YKpaiHi XypHan «Apxis odTansmornorii Ta wenen-
HO-NMUEBOI Xipyprii YKpaiHn».

lMpodreciiHe HayKoBO-MpakTU4He BUAAHHA € nnat-
dhopMOt0 Ans LLenenHo-IMLeBUX Xipypris, oTanbmMono-
riB, opTanbMOoXipyprie, AUTAYMX OPTaIbMOSIOrNiB | ONTO-
MeTpucTiB. Moro 3aBOaHHA — BUCBITNEHHA PO3BUTKY
cneuianbHocTen, nybnikauis HOBITHIX PO3po6OoK, Bigo-
6paxKeHHs OOCBIdYy 3aCTOCYyBaHHA TEXHOONIN y cdhepax
pedpakuinHoi Ta KaTapakTanbHOI Xipyprii, rnaykomu,
PEeKOHCTPYKTUBHO-BIAHOBHOI Ta NnacTuU4HOI Xipyprii,
OYHOrO NPOTE3YBaHHSA, NiKyBaHHS NaToMOriA rofosn Ta
Luui, HerpoodTansMonorii Ta onTomMeTpii.

KypHan 3i6pas KomaHgy ogHOAyMUIB i npodecioHa-
niB, He NuLLE BITYM3HAHUX, ane 1 3aKOpOOHHMX creLia-
nicTiB, AKi peanidyBanu cebe B Pi3HMX HanpsmKax Lue-
nenHo-nnueBoi xipyprii Ta odtanemonorii. MixxHapogHi
KOHTaKTW, HanpawlboBaHi poKamMu CrifibHUX NPOEKTIB
i rymMaHiTapHMX Micii, NOCUNATb NOTYXXHY HayKoBY 6a3y
i peLeH30BaHICTb XypHany, A03BOMATL NONynsapu3ysaTn
HayKOBi [OCHIIKEeHHS Ha LUMPOKWUIA 3aran i katanisysaTtu
PO3BUTOK CreLianbHOCTEN.

HaykoBe BupaHHA «Apxis odTanbmornorii Ta wenen-
HO-NMLeBOi Xipyprii YkpaiHn» — Le Bignosigb Ha BUKINK
cy4acHoi MeguumHu Ta cdrepun NpodecinHoi AisnbHOCTI.
Lle sacTtocyBaHHS KOMMIEKCHUX MiDKOUCLMMAAIHAPHUX
NigxodiB, HaAaHHSA MOXIMBOCTEN e(DEeKTUBHOI HayKo-
BO-NMPaKTMYHOI B3aeMoii.

MoegHaHHS B 0gHOMY XYypHani pobiT odTansMosoris
i LLienenHo-NMUEeBNX Xipypris 06rpyHToBaHe K aHaToMmi4-
HYMW nepenymMoBamMm (PO3rnsagarTbCs 3aXBOPOBAHHSA
" TpaBMW OpraHiB rofioBuM Ta LUKi), Tak i AOCBIAOM TpuBa-
Noi Ta NPOAYKTUBHOI konabopalii dhaxisuis (NpoBeAeHHS
LUIMPOKOro CreKTpa CUMYNbTaHHUX BTPYYaHb, PO3rnsg
CKNnagHuX KniHiYHNX BUNAOKIB).

KOH’1oHKTYpa HaykoBOi cdhepu MOCTINHO 3MIHIOETLCSA
i noTpebye cBOEYaCHOro iHopmaLinHOro 3abeaneyeHHs
N iHOpMyBaHHS. | OOHIEIO 3 FOMOBHUX LiNEn XypHany
€ HajaHHs YHIKanbHUX KNiHIYHWUX KeWCiB. Y LboMy 1 nons-
rae HeOOXigHICTb ICHyBaHHS OAHOI HAYKOBOI NNaTtdopMu.

Tpusae BinHa B YKpaiHi... | npobnemu TpaBm y Bill-
CbKOBUM Yac aKTyasnbHi fK Hikonu. KinbKicTb nopaHeHb
cepeq LUMBINbHOrO HaceneHHs i BinCbKOBOCMY>XX60BLB
Cwnn 060pOoHKU NOCTIHO 36iNbLUyeThCA. 3a 4aHUMK NiTe-
paTtypu, y CTPYKTYpi 60110BOi TpaBMu noHag 32 % nopa-
HeHb NpuNagae Ha AiNsHKY ronosu. TpyvBanuin npouec
NiKyBaHHA, TSHKKI HAcnigkn, HaBiTb iHBanigmMaawia, no-
TPe6yoTb HAYKOBO OBIPYHTOBAHWUX anirOpUTMIB HafaHHs

Jornomoru 1 cynposogy. [0CTpo nocTtae nutaHHA peaobi-
niTauii, eKTONpoTe3yBaHHs, PEKOHCTPYKTUBHUX OnepaLii
i BiIHOBNEHHS AKOCTI XXUTTS.

By3bKonpoinbHICTL TAKOro NPOEKTY — Lie Le oaunH
KPOK [0 Toro, abu cthoKycyBaTucs, NPUBEPHYTU yBary
3auikaBneHnx crewianicTiB i MOTMBOBaHWX aBTOPIB.

Bipnmo, Wo cRinbHUMK 3yCUNNAMU Len XypHan
cTaHe nnaTtgopmMor ePeKTUBHOI HAyKOBO-MPaKTUYHOI
B3aEMOfii Ta KOMMMEKCHNX MiXAMCUUNAIHAPHUX MigXo-
gie. Marepianvy MatmmyTb BUCOKY HAyKOBY i HaBYasnbHy
LiHHICTb | 6yAyTb LiKaBUMW I KOPUCHUMM.

3anpoLuyemo Bac [ofy4aTmcs sk aBTopiB, CMOHCO-
piB, peLEeH3€eHTIB, ekcrnepTiB. Ham BaXknvMBa Bawla 06’ek-
TUBHA JyMKa i nigTpumKa.

YekaemMo Ha Balli HayKoBi po60TM 3a afapecoro:
mailto:maxopht@nmu.ua.

Pasom — cusbHille, npaytoemMo nuile Ha pesynsrar!

Ho pepakuinHoi Konerii XXypHany ysiiwnm 34 Hay-
KoBLUi 3 YKpaiHu Ta LWecTun KpaiH CBiTy.

3 noBaroto,
4yneH-kopecrioHgeHT HAMH Ykpaiuu,
npogpecop Ceprivi PUKOB
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Oco6AMBOCTI HAMPYXXEeHO-AePOPMOBAHOIO
CTOHY cUcTteMm «PiKCATop — KiCTKO»
NPU OCTEOCUHTE3I HNKHDBOI LLeAenu
B AIASHUI KyTa pikcaTtopamum 3 B-Zr-Ti-Nb cnAasy

Pesiome. Axmyaavnicme. Iepeasomu na dinanui Kkyma HUdCHb0i weaenu, 3a danumu Oinbuiocmi 00caioxcens,
€ NOWUPEHUM BUAOM NePesoMY, W0 ACOUIEMbC 3 HAUOINbULONW KiINbKICMI0 YCKAAOHEHb, 30Kpema pO38UMKOM
iHGhexuii, ynoginbHeHHAM KOHCOAIOayil yramKie ma ix HenpasUAbHUM 3POUCHHIM, W0 MAE BMOPUHHI HACAIOKU.
Mema: nopieHamu énaue mpaouyiliHux mumaHosux gikcamopise 04s ocmeocunmesy HUMICHbOI wjerenu i naac-
muH 3 Ho60e0 B-Zr-Ti-Nb cnaasy na po3nodin nanpyicens i degpopmauiil 6 enemenmax ixcayii ma Kicmgoasiti
MKAHUHI 3A1€NCHO 810 CIMYNeHs 3Dinocmi KiCmK068020 peeeHepamy 6 0inaHui Kyma HudicHboi weaenu. Mamepiaiu
ma memoou. Busuenns 6iomexaniunoi nogedinku cucmem «pikcamop — Kicmka» npu nepeaomax y OinsiHyi Kyma
HUMICHbOT wjenenu i3 3acmocy8aHHsam Qikcamopie 3 pisHuX mamepianie nposoousu 6 MOOeAbHOMY eKCnepuUMeHmi,
BUKOPUCMOBYIOYU MemOo0 IMimayiiiHoeo Komn’romepHoeo modeatogants. byio cmeopeno it obpaxosarno 6 6aea-
MOKOMNOHEHMHUX IMIMAUIIHUX KOMNI IOMEPHUX Mooenell 3i SMIHHUMU napamempamu (Mooeai HUMCHb0I wenent,
HaKicmkosux naacmun i esunmis). Bapiamuenumu napamempamu 6yau mMexauivyni 61acmusocmi enemenmio
Qikcauii, wo sionosidaru mpaduuiiinomy mumanosomy cnaasy Ti6AI4V (koumponav) abo -Zr-Ti-Nb cnaasy
(ocnoeHa epyna). Dizuxko-mexaHiuHi napamempu Kicmko80eo peeeHepamy 8 Moo0easix makodic sMiHI8aAU, HA0ar U
im enacmusocmeii, npumamannux: 1) He3pinomy Qiopo3Ho-KicmKosomy peeeHepamy, 2) pecenepamy 3 epy60o6o-
N0KHUCMOI (pemuKynogioposHoi) Kicmkooi mxaHunu,; 3) KicmK0o8omy peceHepamy 3 03HAKAMU KOMRAKMU3auyii.
Pesyasmamu. Ipu 3acmocysanni naacmun 3 3-Zr-Ti- Nb cnaagy na dinsuyi Kyma HUdicHb0i wenenu deghopmayis
cucmemu, wo xapakmepusye cmadinbhicmes Qikcauii, npakmuuHo He 8i0pi3HANACH 8I0 NOKA3HUKIE KOHMPOAbHOT
epynu. Hamomicms po3nodin nanpyscens y cucmemi mixic eremenmamu gikcauii ma Kicmkogo mKaHUuHO0 8 30Hi
3pouieHHs 0ye binbut pigHomipHum. MakcumanvHi HanpyJ’ceHHs 8 NAACMUHI 6 MIPY 003DI6AHHS pe2eHepamy 3MeH-
wysanucs 3 83,7 0o 26,2 Mlla i suseasnucs 6 1,5—2,5 paza menwumu, Hixe y koumpoai. Bucnoexu. IIpogedeni
docnioxncents: sUsBUAU HUBKY OiomexaHiynux nepegae 3-Zr-Ti- Nb naacmuH, wjo npu npasuabHoMmy po3mauly8aHHi
doszeoasroms 3abe3neuumu HeoOXIOHy wcopcmkicms pikcayii | o0Houac 6invuty miyHicms i HAdilHICMb cucmemu
«@ikcamop — Kicmka», a makoxic Habau3umu po3nooin YHKYIOHANbHUX HABAHMAJICEHb Y 30HI KICMK 08020 3P0~
uweHHs 00 NpUPOOHO20, NPUMAMAHHO20 OINSHYL KYMA HUICHbOI Weaenu.

KnrouoBi ciioBa: ocmeocunmes; imimauiiine komn’romepre mooenioanns; nogi cnaasu; B-Zr-Ti-Nb cnaae

Bctyn

Ilepenomu Ha mingaHIi Kyta HkHBOI menern (HIIT),
3a TaHWUMHU OiJBLIOCTi JOCTIIXEeHb, € MOIUPEHUM BUIOM
nepeaoMy, 110 aCOIIIOETHCS 3 HAMOIIBIIO KiJbKiCTIO
YCKJIaHEHb, TAKUX SIK PO3BUTOK iH(EKIIii, YITOBITbHEHHS
KOHCcoOJIiallii, HelmpaBUJIbHE 3POIEHHS, TIOPYIIEHHS pr-
Kycy, yacToTa sikux Bapitoe Bix 0 1o 32 % [1—4]. 3onotum

cTaHaapToM JiikyBaHHs nepeiaoMiB HILL Ha ckoroaHi € Bi-
KpUTa PEeTo3ullis Ta BHYTPIlIHA (iKcallis 3 BUKOPUCTaH-
HSIM TUTAHOBMX HAKiCTKOBUX MiHITUTACTHH i TBUHTIB |3, 6].
OnHUM i3 IUISIXiB TOMIIMIIEeHHST pe3yJbTaTiB JIiKyBaHHSI
i 3BMEHIIIEHHS ITicIsI0IIepalliifHX YCKIIaTHEHb € YIOCKO-
HajeHHs (iKcaTopiB, y TOMY YMCJi 32 paxXyHOK Martepia-
JIiB 3 TIOKpAIleHUMHU BJIACTUBOCTSIMU. [lepcrieKTuBHUM
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CyJacHMM HampsIMKOM yIOCKOHaJIeHHST (DikcaTopiB miist
OCTEOCHHTEe3y il YHUKHEHHSI HeraTUBHUX OioMeXaHiuHUX
edexTiB, MpUTaMaHHUX TUTAHOBUM CITJIaBaM, € CTBOPEHHSI
HU3BKOMOJYJIbHMX CIJIaBiB (Y TOMY YMCJIi Ha OCHOBI 1IUp-
KOHil0) 1Jis1 moTpeO Xipyprii, opTomneaii Ta TpaBMaToJIOrii Ta
YIIOCKOHAJIEHHS TexHoJIoTii iX 00podku [7]. Tak, B [HcTH-
TyTi MeTanodizuku im. I'.B. Kypniomoa HAH Ykpainu
Oyso ctBopeHo HoBul 3-51Zr31Til8ND criaB, JKOPCTKICTb
SIKOTO € B 2,3 pa3a MEHIIIO, HiXX Y TPaIULIITHUX TUTAHOBUX
CIUIaBIB, a IMKJIiYHA MIIIHICTh Oinbla Maiike B 1,5 paza [8].

st mosinieHHs pe3yJbTaTiB XipypriyHOro Jiky-
BaHHS XxBopux 3 nepenomamu HIL Hamu Gyio 3amnpormo-
HOBAaHO BUKOPUCTAaHHS TJacTUH 3 HoBoro B-Zr-Ti-Nb
CIIaBy y BUMaaKax, 110 MependavyaloTb MpOBEASHHS Kia-
cHYHOTO octeocuHTedy 3a M. Champy (1967) (load-sharing
osteosynthesis) [9]. Po6oua riroresa nojisirajga B Tomy, 110
3aCTOCYBaHHSI IJIACTHH 3 TAHOTO CIUIaBY He MPU3BOIUTUME
IO 3MEHILIEHHSI MilTHOCTI i HaIiifHOCTi CUCTeMU, HATOMICTh
3a0e3IeuynTh OiIbIl e(heKTUBHUI Mepepo3MnoaiJ HaBaHTa-
JKeHb MiX TUIACTUHOIO i KiCTKOBOIO TKAHUHOIO YJIaMKiB,
a HampyXeHo-1e(hopMOBaHUIi CTaH KiCTKH B 30Hi MiepesioMmy
Oyne HabmKaTuCh o0 npupoxHoro. [lepeBipka 1ri€i rirmo-
Te3u Tepeadayvasa MpoBeaeHHs cepil MOAEIbHUX €KCIIEPU-
MEHTIB Ha JOKJIiHIYHOMY eTalli.

Meroro nociikenHs Oysa MopiBHSUIbHA OLliHKA BIUIUBY
TpaaMUiHUX TUTAHOBUX (piKcaTopiB (KOHTPOJIb) i TUIACTUH
3 HOBoOrO [3-Zr-Ti-Nb criaBy (0OcHOBHA rpyIia) Ha 0coOJIr-
BOCTI pO3IOIiay HanpyKeHb i neopMalliii B eJJleMeHTax
dikcalrii Ta KiCTKOBill TKaHMHI 3aJIe3KHO Bill CTYIIEHS 3pi-
JIOCTi (MeXaHiYHUX BJIACTUBOCTEN) KiCTKOBOTO pereHepaTy
Ha IUISHII KyTa HUXKHbBOI IIEJIeIIH.

MarTtepiaAu Ta meToamn

BuBueHHsT 6GioMexaHiYHOI ITOBENiHKN CUCTEM «iKca-
TOp — KiCTKa» i3 3aCTOCYBAaHHSM Pi3HUX KOHCTPYKIIMHMIX
MatepiajiiB IJIsT BATOTOBJIEHHS eJIeMeHTiB (ikcalrii mpo-
BOAWIM B MOJEILHOMY €KCITEpUMEHTi, BUKOPUCTOBYIOUM
METOJI iMiTalliifTHOTO KOMIT I0TepHOT0 MozaemoBaHHs. [1o-
NiOHWM minxin, o nepeadayae nepeBipky 6ioMexaHiYHUX
BJIACTUBOCTEM (3KOPCTKICTh, MILIHICTb, HAMIHICTh) IIISIXOM
iMiTallifHOTO KOMIT FOTEPHOTO MOJIEJIIOBAaHHSI, I03BOJISIE
Ha JOKJIiHIYHOMY eTalli YHUKHYTU HU3KM YCKJIaTHEHb i He-
3a/I0BUILHUX pe3yJIbTaTiB, MOB’SI3aHUX 3 BUKOPUCTAHHSIM
MeXaHiYHO HeAOCKOHAIUX KOHCTPYKIIili, a TAKOX € BaxK-
JINBUM €JIEMEHTOM ONTHMi3allil XipypriuHUX BTpyYyaHb Ha
OCHOBIi OioMexaHiuYHO OOrpyHTOBaHMX KpuTepiiB. [1im yac
MOJIETIOBaHHSI 0COOIMBY yBary My IPUIISIA OioMexXaHid-
HUM acriekTaM e(eKTy «eKpaHyBaHHsI» HaIlpyXeHb, B OC-
HOBI SIKOTO JIEXUTb HEBIAMIOBIAHICTh XKOPCTKOCTI (pikcaTopa
i KICTKOBOI TKaHWHM, a TAKOX MOXKJIUBOCTI €(heKTUBHOTO
Mepepo3MNoIiTy HaBaHTaXXEHHS MiX IIJIACTUHOIO i KiCTKOIO
BianosigHo 10 npuHLuiie M. Champy (1976).

TpuBuMipHi TBepaoTiabHi Moaeni HILl, HakicTKOBUX
TJIACTHH i IIypyTiB OYJI0 CTBOPEHO B MPOTrpaMHOMY Ce-
penosuili Autodesk Inventor 11.0 (Autodesk Ink., CLLIA)
i CATIA (Dassault Systemes, @paniist). [IpocTropoBy reo-
MeTpito HIII BinTBOpIoBaau BiAIIOBIIHO JO peKOMEHIAIlil
A.B. Konuaka (2014) Ha OCHOBI TaHUX KOMIT IOTEPHOI TO-
Morpadii mamieHTa 3 MpaBWILHO C(OOPMOBAHUM JIUIIEBUM
yeperoM 0e3 03HaK MaToJIOTii 3y00-111eJeHOI CUCTEMU.
Y CTBOpEHUX MOAEISIX HEXTYBAJIU CTPYKTYPHUMM i Mexa-
HIYHUMU OCOOJIMBOCTSIMU JICHTO-AJIbBEOJISIPHOTO KOMILIEK -
Cy i IepiogOHTAaIbHOI 3B’ SI13KU SIK HeCcyTTeBUMU. OCKiIbKU

Ta6nuysa 1. MakcumarnbHi HanpyxeHHs i geghopmadii B cuctemi «gpikcatop — Kictka» 3asnexHo Big matepiany,
3 SIKOro BUroTOBJIEHI esieMeHTH ¢pikcadii

MapameTpu cuctemu

MakcumarnbHi ekBiBaneHTHi Hanpy>XeHHs B nnacTtuHi, MlMa
3anac MilLHOCTi NnacTuHM

MakcumarnbHi ekBiBaneHTHi Hanpy>XeHHs B pereHeparti, Mla

MakcrnmanbHi eKBiBaneHTHi Hanpy>XeHHs
B KICTKOBIV TKaHWHI ynamKiB (kopTukansHa), MMa

MakcrmarnbHi eKBiBaneHTHi Hanpy>XeHHs
B KICTKOBI/ TKaHVHI ynamkis (ry64acta), MlMNa

MakcumanbHi nepemileHHs By3niB MOAEri, MM

MapameTpu cuctemu

MakcumanbHi ekBiBaneHTHi Hanpy>XeHHs B nnacTtuHi, MlMNa
3anac MilLHOCTi NnacTuHM

MakcumanbHi ekBiBaneHTHi Hanpy>xeHHs B pereHeparti, Mla

MakcunmanbHi eKBiBaneHTHi Hanpy>XeHHs
B KICTKOBIV TKaHWHi ynamKiB (kopTukansHa), MMa

MakcumarnbHi ekBiBaneHTHi Harnpy>XeHHs
B KICTKOBIV TKaHWHI ynawmkis (ryé4acta), MlMa

MakcumanbHi nepeMilLieHHs By3/iB Mogeri, MM

. i . Perenepar KicTkoBuii peresepar
¢I6p0::l2ﬂlél(:;lT(OBMM 3 rpy60BONIOKHNCTOI 3 03HaKamu
P P KiCTKOBOi TKAHMHK KOMNaKTH3awjii
136,9 52,2 47
4 10,5 11,7
3,8 5,6 6
12,5 9,8 10,4
37,9 18,5 17,9
0,676 0,607 0,603
B-Zr-Ti-Nb cnnas
; i . PereHepar KicTkoBuii pereHepar
¢|6pn:;:gulé|c;|T(osuu 3 rpy60BOIOKHNCTOI 3 03HaKamu
P P KiCTKOBOi TKAHMHM KOMNaKTH3awjii
83,7 29,7 26,2
10 28,3 32
3,9 5,92 6,4
42,3 17,6 17,5
4.4 1,9 1,9
0,681 0,608 0,605
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MOp@OJIOTisI IMX aHATOMIYHUX CTPYKTYP € Iy>Ke CKJIATHOIO,
a iX MexaHi4YHi BJJaCTMBOCTI HEAOCTaTHLO BUBYEHI, CIIPO-
IIeHHS MOJEJIi CIIPUSIIO 3MEHIIIEHHIO KiJTbKOCTi HEeBIIIIO-
BiIHOCTEH i TIOMUWJIOK IIiJI YaC YMCJICHHUX PO3PaxyHKiB.

V nopanbiioMy, BUKOPHMCTOBYIOUM iHCTPYMEHTH MPO-
rpaMHOTO 3a0e3TnevyeHHs i TpaHcdopMallii TPUBUMipHUX
300paXkeHb i OyJieBi onepallii, Ha OUISIHII KyTa BiITBOpIO-
BaJIU IIepesioM 3 miactazoM 1 MM i ikcyBaau MOTO OmHi-
€10 TUIACTUHOIO TOBIIMHOIO 1 MM i3 TBUHTaMU JOBXWHOIO
7 MM, giaMeTpoM 2 MM (IUIACTUHY PO3TalllOBYBAJIM B3I0OBX
30BHIIIIHBOT KOCOI JIiHii («iIeaqbHa» JIiHisSI OCTEOCUHTE3Y 3a
M. Champy 1976) napaJieIbHO BepXHbOMY Kpalo HIKHBOT
IeJIeTIn).

JiacTa3 MixX yJ1aMKaMU 3aIIOBHIOBaJIA 00’€MOM, SIKOMY
Ha/JaBajlid BIACTUBOCTEH KiCTKOBOTO pereHepaTy pi3HOro
cryneHs 3piiocTi (Tabu. 1). Yci cTBopeHi moBepXHeBi Mozeni
3a JOIOMOTOIO OyJIeBUX oIlepalliii Oyi1u o0’enHaHi B 6ara-
TOKOMITOHEHTHI 30ipKM i iMITOPTOBaHi 10 TIPOrPaMHOTO
3a0e3neyeHHs Ansys 12.1 (Swanson Ansys Inc., CILIA) nis
MOJAIBIIOTO PO30UTTSI 00’€MHOI CKIHYEHHO-EJIEMEHTHOT
CiTKU.

[ ¢popMyBaHHS 00’€MHOI TBEPIOTIILHOI CITKM OYJI10
3acTocoBaHO 10-By3JIOBi TeTpaeIpyHi eJIEMEHTH 3 KBaIpa-
TUYHOIO alipOKCUMAIIi€0 DYHKIIIM, 1110 € ONTUMAIbHUM UIST
BimoOpakeHHSsT 00’€KTIB HeMpaBWJIbHOI (POPMHU 3i CKITaIHOIO
reoMetpielo. B enemeHTax ¢ikcaliii Ta KicTKOBiii TKaHMHi
HaBKOJIO HUX, Y 30Hi 3MOJIEJIbOBAHOTO KiCTKOBOTO pereHe-
party i1 Ha NiJITHKaxX 31 CKJIaIHOI0 T€OMETPI€I0 BIABAJIUCH 10
3ryleHHs ciTku (puc. 1). OnTuManbHy KiJIbKiCTh BY3JiB
i CKIHYEHHMX €JIEMEHTIB KOHTPOJIIOBAJIM TECTOM KOHBEP-
reHiuii (30iXKHOCTi) OTpMMAaHUX Pe3yJIbTaTiB.

B ycix monensix BiiTBOproBasiuM KBa3icTaTUUHi YMOBU
3MUKaHHS 3y0iB i3 cuutoro npukycy 100 H. AKTuBHUMM BBa-
JKaJy JIAIIEe M sI3M, 10 MiTHIMAIOTh HIZKHIO IIeeIry (3Ky-
BaJIbHi, CKPOHEBI i1 MeniaibHi KpuiaonoaioHi). Hampsimoxk,
a0COJIIOTHY BEJIMYMHY i CITiBBITHOIIIEHHS CHUJI CKOPOYEHHSI
OKpeMUX M’si3iB 3a/1aBajii Ha OCHOBI JIiTepaTypHUX JaHUX

[10]. st cripoleHHST pOo3paxyHKY ¥ aHaji3y JaHUX YMOBU
3aKpirUIeHHs Ta HAaBaHTaXEHHS MOJIEJTi OyJIM CUMETPUYHU -
MU BiTHOCHO Ce€peaMHHO-CaTiTaJbHOI IUIOIIHU.

l'eomeTpuyHi mapameTpu IesIeru i eJeMeHTiB (ikcallil,
¢i3uKo-MexXaHiuHi BIaCTUBOCTI KOPTUKAJIBLHOTIO i ryoyac-
TOTO IIapy KiCTKY 1 YMOBU HABaHTAXXEHHSI B YCiX MOJIEJISIX
Oy/u onHakoBUMU. BapiaTuBHUMM mapameTpaMu OyJiu Me-
XaHiuHi BIACTUBOCTI eJIeMEHTIB (pikcallii, 110 BidIloBimamm
TpamuIiitHOMY TUTaHOBOMY cTutaBy Ti6Al4V (KOHTpPOJIB)
a6o B-Zr-Ti-Nb cruaBy (ocHoBHa rpyna). Misnko-mexa-
HiYHI MapaMeTpy KiCTKOBOTO pereHeparTy B MOJESIX TAKOX
3MiHIOBaJIM, Hadal4YM iM BJIACTUBOCTEN, MPUTAaMaHHUX:
1) He3pinomy (piOpO3HO-KICTKOBOMY pereHepary; 2) pe-
reHepary 3 rpy0ooBOJIOKHUCTOI (peTUKy10(piopo3HO1) Ki-
CTKOBOI TKAaHMHU; 3) KiCTKOBOMY pereHepary 3 03HaKaMu
KoMmIakTu3aiii (tads. 1). bazoBi MexaHiuHi BIacTUBOCTI
KiCTKM 1 TUTAHOBMX KOHCTPYKIIii1 OyJ10 3aAaHO BiAIIOBiIHO
IIO pe3yJIbTaTiB eKCIIepUMEHTAIbHUX JOCTiIKEeHb Ta iCHY-
IOYMX TeXHIYHUX cTaHaapTiB [10—12].

JJ1st cripoliieHHsT po3paxyHKy KiCTKOBY TKAHUHY BU-
3HaYalIM SIK CYIJIbHY, TOMOTeHHY (B Me€XaX OIHOTrO TUITY
MaTepiaiy), JiHiiHO-elacTu4YHy i i3oTpomHy. Lli cipo-
IIEHHSI € TOMYCTUMUMM i BUKOPUCTOBYIOThCSI B OiIbIIO-
CTi CyJacHUX OioMexaHIYHUX IOC/iIKeHb, IPOBEACHUX 3a
JIOTTOMOTOI0 KOMIT IOTEPHOTO iMiTallifHOTO MOJIETIOBAHHSI.

[Ticnsa nepeBipku CKiHU€HHO-€JIeMEHTHOI CITKM Ha Ha-
SIBHICTb nedeKTiB Ta i onTumizaii [10] mpoBommin po3-
paxyHOK Mozelti. BusHauanu iHTerpaiabHy aedopMaliiiHy
3gaTHicTh HIIL Ik MakcuManbHe repeMillieHHS BY3J1iB MO-
IleJli 3a BiATBOPEHMX YMOB HaBaHTaXXEHHS, SIKiCHO OMU-
CyBaJid XapakKTep pO3MOIily HaIlpyKeHb i nedopmariliii,
BU3HAYaJIM iX TpamieHTH. MIillHICTh i HAOiiiHICTh CUCTEM
«(ikcaTop — KiCTKa» OLIiHIOBaJIM 32 MAaKCUMAaJIbHOIO BeJIr-
YIHOIO eKBiBaJICHTHUX HAIIPYKeHb B eJIeMeHTaxX (pikcalrii Ta
OTOYYIOUill KiCTKOBIiii TKaHWHI, 3iCTaBJISIIOUHM 1X i3 TpaHWY-
HO-IOMNYCTUMUMU 3HAUYCHHSIMU 11 TUTany, B-Zr-Ti-Nb
CIUIABY i BiIITOBiIHUX TUIIIiB KiCTKM.

A0 {mm)

u 000 2000
| . S

10,00 000

0,000 15,000 S0000 (mm}
| B
B 7500 22500

PucyHok 1. BigTBOpeHHs1 NpocTopoBoi reoMeTpii cuctem «ghikcatop — KicTka» y ABOX TUINax MOA[ENIEN:
A) nepenom Ha ginsiHUi KyTa, ¢hikcoBaHuii ofHIiEI0 HaKicTKOBOIO MiHinnactuHoro 3a M. Champy (1976);
B) po36utTa 06’€MHOI CKIH4€HHO-€/IeMEHTHOI CiTKU Ha MOAEJi NepesioMy HUXXHBOI Lesnienu B BinsHUi KyTa
nicsais npoBeAeHHs1 OCTEOCUHTE3Y. 3arasibHa KifbKicTb TeTpaeapUYHNX CKIH4YeHHUX esiemMeHTiB — 538 519,
3arasibHa KinbKicte By3siB — 848 721
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3arajiom OyJ10 CTBOpEHO I 06paxoBaHO 6 GaraToOKOM-
MOHEHTHUX iMiTaliitHUX KOMIT' IOTEPHUX MOJIEIICi 3i 3MiH-
Humu napaMmerpamu. [lapameTpu, oTpuMaHi WIst Monenei
OCHOBHOI TPYITH, MOPiBHIOBAJIM 3 BiIMOBITHUMU TTOKa3HU -
KaMu MoJiesieli KOHTPOJbHOI IPYITH.

Pe3yAbTaTU TA IX OGrOoBOpPEHHS

Amnati3 Buny HanpyxeHo-aedopmonaHoro ctany (HIC)
cucTeMu «hikcaTtop — KiCTKa» MpU BiATBOPEHHI IepeioMy
Ha AiISTHII KyTa IToKa3as, 1110 3a JaHMX YMOB HaBaHTaKEHHS
B CUCTEMi JOMiHyBau aeopMallii 3ruHy: HarpyXeHHs Tie-
PEBaXKHOTO PO3TATY KOHIEHTPYBAIMCS B3MOBX BEPXHBOTO
Kpato 1iejienu i cnpuiiMaincs HakiCTKOBOIO TIACTUHOIO,
HATOMICTh Ha AUISHII HUXKHBOTO Kparo MisiIv CTUCKAIOYi
HAaIIpy>XeHHSI, 110 CTBOPIOBAIM 30HY (DYHKIIIOHAJIBHOI KOM-
npecii B HUXKHIX Bilmisax KicTKOBOro pereHepaty. Y Mipy
IO3piBaHHS KiCTKOBOI'O pereHepaTry HallpykKeHHSI CTUCKY
B HHOMY 3pPOCTaJIH, IO 3a0e31edyBajio Ol e(eKTUBHUIMA
Nepepo3noil HaBaHTaXXeHb MiX KiCTKOIO i MIaCTUHOIO.
Otpumanuii xapaktep HIC cucremu «pikcarop — Kictka»
B OCHOBHII i KOHTPOJIbHI IpyIli IKICHO He Billpi3HSIBCS
i BiITIOBigaB iCHYIOUMM HAYKOBHMM YSIBJIICHHSIM 3 IIbOTO IIPH-
BOJlY i pe3yJibTaTaM paHillle MPoOBeJAeHUX HATYPHUX i MO-
IeJbHUX eKcriepuMeHTiB [10].

KinbKicHi BizMiHHOCTI y BeIMUMHI HANIPYXeHb i gecop-
Malliif B OCHOBHIili i KOHTPOJIbHIN I'pyIli Mpu BiATBOPEHHI
nepeyioMiB Ha OUISHII KyTa HaBelIeHO B TaOa. 1. Y KoH-
TPOJBHIH TpyIli (MpU 3aCTOCYBaHHI TUTAHOBUX TUIACTUH)
HaKWOIBIIN HAMPYXKEHHSI BUHUKAJIU B eJleMeHTax (ikcaliii,
a ix MakcuMasbHe 3HaueHHS (mo 136 MIla) Big3Hauamu
Ha LEeHTPaJbHIl MiISHII MIaCTUHM, PO3TalllOBaHiil Hax
IITMHOIO TIePEIoMY.

3a HasgBHOCTI He3pinoro idbpo3HO-KiCTKOBOTO pe-
re’Hepaty (yHKIiOHAJIbHI HABAHTAXXEHHS CIIPUIMAaINUCS
MepeBaKHO IMIACTUHOIO i MepenaBaincs Ha KiCTKOBY TKa-
Huny HII y ginsgHui gikcyouux mypynmiB, e BUHUKAIU
KOHIIEHTpaTopu HamnpyxeHHs (no 37 MIla), HatomicTb
y AISIHLI pereHepaty BOHM He mepeBulyBaiu 3,8 MIla
(puc. 2). Y mipy no3piBaHHSI pereHeparTy BiH IOYMHAaB
crnpuiiMatu 6iibIly YaCTUHY HaBaHTaXeHHs, 3a0e3Iie-
YyI04M 0oro e(peKTUBHUI NePepO3IOIiJl MiK IIACTUHOIO
i KicTkoto. Taxk, rpu BiATBOPEHHI 3piJIOro KiCTKOBOTO pe-
reHepary 3 03HaKaM¥ KOMIaKTHU3allii Halpy>KeHHS B TUTa-
HOBIi1 IMJIaCTUHI 3MeHITyBauCch Ha 34 %, a B pereHepati —
3pocTtaiu B 1,6 pasa.

[Ipu 3acrocyBanHi mactuH 3 [3-Zr-Ti-Nb cruraBy Ha
ninsHui kyra HIL nedopmartiist cucteMu, 110 XapakTepu-
3y€ CTaOiIbHICTh (hiKcallil, MpaKTUUYHO HE Bimpi3Hsuiach

Tl 3¢
T

Tioe: Lusvshra fuasivl o Jmesy
e

Bk B
S bt A e
ot

el

oy 1w 0006 pr
I —

T8 Hum

ik
[

B fiheren® e b s
Uty

PucyHok 2. Po3anopgin ekBiBaneHTHUx HanpyxeHb 3a Mizecom y kopTukanbHivi (A) i ryé4acrivi TkaHuHi (b),
hikcyroyivi TuTaHoBivi nnactuHi (B) Ta ¢hi6po3Ho-KicTkoBoMy pereHepari () npu BigTBOpeHHi ymoB
pYHKLiOHaNIbHOro HaBaHTa)XXe€HHS1 CUCTEMMU «pikcaTop — KicTKa» (KOHTpOJIbHA rpyna)
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KAaN:)

PucyHok 3. Posarnopgin nokanbHUX Hanpy»XeHb y nnactuHax 3 Hosoro B-Zr-Ti-Nb cnnaBy Ha eTanax fo3piBaHHSs
pereHeparty: A) ¢pibpo3Ho-KicTkoBuii pereHepar; b) pereHepar 3 rpy60BOJIOKHUCTOI KiCTKOBOI TKaHUHU;
B) KicTkoBuUIi pereHepar 3 03HakaMu KoMnakTn3auii

Bill MOKA3HMKIB KOHTPOJbHOI rpynu. HaroMicTh po3nomin
HaIpy>XeHb y CUCTeMi MiX eJleMeHTaMu (hikcallii Ta KiCTKO-
BOIO TKAHWHOIO B 30Hi 3pOIIEHHS OyB OUIbII pIBHOMIPHUM.
MaxkcuMaibHi Harpy>KeHHs B IJIACTUHI B Mipy H03piBaHHS
pereHepaty 3MeHIyBaiuch 3 83,7 1o 26,2 MIla (puc. 3)
i BusiBJIstvcs B 1,5—2,5 pa3a MEHIIMMM, HiXX Y KOHTPOJTI.
HampyxeHHs B KiCTKOBOMY pereHepaTti HaTOMiCTb 3pO-
ctanu 3 3,9 1o 6,4 MIla i BUSBISIZTUCH GUIBIIMMMU, HIX TTPU
3aCTOCYBaHHI IIJIACTUH 3 TUTaHy (puc. 4). 3amac MillHOCTi
Tu1acTuH i3 HoBoro [-Zr-Ti-Nb criaBy OyB OiIbIIMM, HiX
TUTAHOBUX IJIACTUH, y 2,5—2,7 pa3a.

BonHouac HarpykeHHSsI B KiCTKOBiii TKAHUHI yJIaMKiB,
B TOMY YMCJIi HaBKOJIO (hiKCYIOUMX IIYPYMiB, B OCHOBHIM
rpyni Oyiu OiblIi, HiX Yy KOHTPOJIi, 0COOIMBO MPU HE3Pi-
JioMy (hiOpo3HO-KiCTKOBOMY pereHeparti. I xoua ix Beanuu-
Ha He TepeBUIIyBaja TPAHUYHO JOMYCTUMUX 3HAYEHb IS
KIiCTKOBOI TKaHWHMU 1 B Mipy JO3piBaHHS pereHepaTy BOHa
3MeHIIyBajach (puc. 5), oTpuMaHi pe3yJIbTaTu MOJIETb-
HUX PO3PaxXyHKiB CBiuaTh MPO HEOOXiMHICTb YHUKHEHHS
3HAYHUX XKyBaJIbHUX HaBaHTaKeHb (TIepeskOBYBaHHS KOP-
CTKOI i) B paHHBOMY ITicJIsioniepaliiiHoMy rnepiofi B ma-
Li€HTIB, SKUM IIPOBOAMIMN OCTEOCUHTE3 Ha OUISHII KyTa
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PucyHok 4. Po3nogin nokanbHUX Harnpy>eHb y (hi6po3Ho-KicTkoBoMy pereHepari (A), pereHepari
3 rpy60Bo/IOKHUCTOI KicTKOBOI TKaHuHU (B), KicTkoBOMY pereHeparti 3 o3Hakamu KkoMmnakTu3adii (B) npu chikcavii
nepesiomy TUTAHOBUMMU MJIaCTUHaAMM (KOHTPOJIb) i nnactuHamu 3 Hosoro 3-Zr-Ti-Nb crninaBy (ocHoBHa rpyna)
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PucyHok 5. Posnopgin eksiBaneHTHUX HanpyXeHb 3a
Mizecom y KicTKOBIV TKaHUHI nMpy BUKOPUCTaHHI nnac-
TUH 3 HoBoro B-Zr-Ti-Nb cnnaBy Ha etanax fo3piBaH-
HS1 pereHepaty: A) ¢hi6po3HO-KICTKOBUI pereHepar;
B) pereHepar 3 rpy60BOJIOKHUCTOI KiCTKOBOI TKAHUHU;
B) kicTkoBui pereHepaTt 3 03HaKamMu KomrnakTu3awii

i3 BUKOPHCTAHHSIM IUIaCTUH 3 HOBOro 3-Zr-Ti-Nb craBy
(0co6MBO 3a HAsIBHOCTI OioMeXaHIUHO HECTIPUSITIIMBUX
TUIIiB TIEPEIOMIB).

3pocTaHH piBHS HAIIPYKEeHb Y 30Hi KiCTKOBOTO pereHe-
pAaTy € BaXKJIMBUM MEXaHi3MOM PeTyJIsiiii iforo ¢hopMyBaHHSI
i mo3piBaHHs. B yMOBax 3MeHIIIEHOTO HaBaHTaXKeHHS (pOpMy-
BaHHS TKAaHWHU pereHepary Moro MiHepaisallist i mogablia
CTPYKTYypHa I1epeOyaoBa MOXYTh YIIOBIIbHIOBATUCH i 3Mi-
HIOBaTUCh SIKICHO B OiK (hopMyBaHHSI KiCTKM 31 3MEHIIIEHOIO
«IKiCTIO», TOOTO 3i 3HMKEHUMU (hi3MKO-MeXaHIYHUMMU Iapa-
MeTpaMH, sIKi BU3HAYAIOTh ii OITOpHY 31aTHICTh. Came ToMy

301IbIIIEHHS] HABAHTaXEHb, 1110 CIIPUIAMAIOTHCSI TKAHWUHAMU
pereHepary, i MiHimi3alist eheKkTy «MexXaHIYHOTro IIyHTa»
TPy 3MEHIIIEHHI MOMYJIs IPYKHOCTI IUITACTUHY BU3HAYAIOTh
Kpallli yMOBH JUIsl TIepebiry mpolieciB perapaTuBHOI pereHe-
paliii Ta (oopMyBaHHS ITOBHOIIIHHOT'O KiCTKOBOTO 3POIIEHHSI.

Oco0sBe 3HaAYEHHSI MalOTh BUpaxkeHi po30iXKHOCTI,
BUSIBJICHI HAMM TIpU 3acTocyBaHHi (3-Zr-Ti-Nb riactuH 3a
YMOB HU3bKOI XKOPCTKOCTI pereHepary (He3piia peTUKyI0-
(ibposHa KicTKa), y Tepio1, KOJIU il BITMBOM JIOKAJTbHUX
i CUCTEMHUX PEryjtolounX YNHHUKIB BU3HAYAETHCS BECh
noJaibIInii mepedir pernapaTuBHOI pereHepaiiii. 3 iHII0TO
00Ky, 30epeKeHHs BiIMiHHOCTEM y BeJIMUMHI JIOKAJTbHUX
HarpyXeHb Ha JUISHII KiCTKOBOTO 3pOILEeHHS MPU 3aBep-
IIEHHI pernapaTuBHUX MPOLIECiB BILIMBATUME Ha Tepeldy-
JIOBY pereHepary i CripusiTuMme OUIbII IBUAKOMY i TIOBHO-
LiIHHOMY BiTHOBJIEHHIO OpraHocreniyHOT apXiTeKTOHIKK
KiCTKM Ha JiISHIII 3pOIIeHHS.

BcTaHoBiieHO, 1110 Ipu 3acTOCyBaHHI OioMeXaHiYHO
OOIpYHTOBAHUX CIIOCO0IB (hikcallii 3MEeHILIEHHS MOIYJISI
MPYXXHOCTI Marepiay, 3 SKOro BUTOTOBJIEHI TJIACTUHU,
y TTOHAaJ 2 pa3u MPakKTUYHO He MO3HAYaa0Ccs Ha iHTerpaib-
Hill )KOPCTKOCTI CUCTeMU, sIKa 3MEHIIyBaJach JIUIIEe Ha
5—6 %, 3anuiIarounch y Mexax (i3ioJoriyHoro aiamnasoHy.
HanpyxeHHs, 1110 BUHUKAIU B IUIACTUHAX TPU 3aJaHUX
YMOBax HaBaHTaXXEHHSI, B yCiX BUIanKax Oyjau MEHIIU-
MU BiJl MAKCUMAJIbHO JOMYCTUMOI BEJIMYMHU, OJHAK 3a-
Tac MIITHOCTI CUCTeMU (CHiBBiIHOIIEHHS MiX I'PaHUYHO
IOMYCTUMOIO BEJIMYMHOIO €KBiBaJIEHTHUX HAIPYXEHb 3a
MizecoM, BUBHAYEHOIO €KCIIEPUMEHTAIBHO, Ta 1X MaKCU-
MaJIbHUM PO3PaxXyHKOBMM 3HAY€HHSIM) TPU 3aCTOCYBaHHi
B-Zr-Ti-Nb miacTuH, 1110 MalOTh BUIILY, HiXK Y TUTAHY, LIM-
KJIIYHY MIlIHICTh, BUSIBJISIBCS Y 2—3 pas3u OiIbIINM.

OTpuMaHi pe3yJbTaTu CBig4aTh TAKOX, IO B YMOBaXx
paHHBOTO (PYHKIIOHAJTEHOTO HABAHTAXKECHHSI i 301IbIIICHHST
CWJIM CTUCKAHHS 3y0iB 10 MaKCUMaJIbHUX BeTrmuuH (600—
800 H i GinmpIe) mpu 3acTOCYyBaHHI TUTAHOBUX IIACTUH
BUHUKAE PU3UK PyHHYBAaHHS BiJl «<BTOMU» B pasi, SIKIIIO
mpoliec A03piBaHHS pereHepary ymnoBinbHUTHCS. Hamiii-
HicTb dikcartii B-Zr-Ti-Nb nmiacTuHamMu BUsIBUIaCh 3HAU-
HO OUTBIIOI0, @ MOXJIUBI PU3UKU PYUHYBAHHSI CUCTEMM 3a
IaHUMUJ MOJIEJIIOBaHHS OyJIM MOB’si3aHi OiTBIIOI0 MipOIO
3 MOXJIMBUM 3HMXKEHHSIM «SIKOCTI» KICTKM Ha JJISHIII BCTa-
HOBJICHHS eJIeMeHTIB (ikcaliii.

BucHoBkM

OTxXe, TIPOBeCHI JOCITIIKEHHS BUSIBIIM HU3KY OiomMexa-
HiyHuX repesar (3-Zr-Ti-Nb ruiacTuH, 1110 MPU MPaBUILHOMY
po3TallyBaHHI TO3BOJISIOTH 3a0€3IeYNUTH HEOOXiMHY XKOp-
CTKiCTh (hikcallii i BomHOYAC OLIbIIY MIlIHICTb i HAMIUHICTh
crucTeMu «(ikcaTop — KiCTKa», a TAKOX HAOJM3UTH PO3IOIT
(byHKIIIOHAIBHUX HABAaHTaXXEHb Y 30Hi KiICTKOBOT'O 3pOIICHHS
IO IPUPOIHOTr0, MpUTaMaHHOro aiastHI Kyta HILI.

[Ipu 3acTocyBaHHiI 6ioMeXaHiYHO OOIPYHTOBAHMX CITO-
c00iB ikcallii 3MEHILIEHHSI MOIYJISI TIPY>KHOCTI MaTepiaiy,
3 IKOTO BUTOTOBJICHI TUTACTUHU, Y TIOHAN, 2 pa3y TPaKTUYIHO
He MT03HayYajI0cs Ha iHTerpasibHiii XKOPCTKOCTi CUCTEMU, sIKa
3MEHIIYBAaJIaCh JIIe Ha 5—6 %, 3aIMIIal09rch y Mexax di-
3i0JIOTIYHOTIO JTiara3oHy, 3aI1ac MilIHOCTI IIJIACTHH i3 HOBOTO
B-Zr-Ti-Nb cruaBy OyB OUTBIINM, HixK TUTAHOBUX IUIACTUH,
y 2,5—2,7 paza.
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Kondikr intepecis. ABTOpU 3asIBJISIIOTH IIPO BiICYTHICTh
KOHGIIIKTY iHTepeciB i Bl1acHOI (hiHaHCOBOI 3al1iKaBJEHOCTI
MpU MiArOTOBIIi JaHOI CTAaTTi.
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Features of the stress-strain state of the fixator-bone system in mandibular angle osteosynthesis
with devices made of B-Zr-Ti-Nb alloy

Abstract. Background. According to most studies, fractures in the
area of the mandibular angle are a common type of injury associated
with the greatest number of complications, in particular, the deve-
lopment of infection, slowing down the union of fragments and their
incorrect fusion, which has secondary consequences. Purpose of
the study: to compare the impact of traditional titanium fixators for
mandibular osteosynthesis and plates made of the new 3-Zr-Ti-Nb
alloy on the distribution of stresses and deformations in the fixation
elements and bone tissue, depending on the maturity of the bone re-
generate in the area of the mandibular angle. Materials and methods.
The biomechanical behavior of the fixator-bone systems in frac-
tures in the mandibular angle area using devices made of different
materials was studied through model experiments using computer
simulation. Six multi-component computer models with variable
parameters were created and analysed (models of the mandible,
plates, and screws). The variable parameters were the mechani-
cal properties of the fixators corresponding to traditional titanium
alloy Ti6Al4V (controls) or B-Zr-Ti-Nb alloy (main group). The
physical and mechanical parameters of the bone regenerate in the

models were also varied by attributing them properties typical of: 1)
immature fibrous bone regenerate, 2) coarse-fiber (reticulofibrous)
bone regenerate, and 3) bone regenerate with signs of compaction.
Results. The system’s deformation, characterizing the fixation sta-
bility, was practically indistinguishable from the indicators of the
control group when using 3-Zr-Ti-Nb alloy plates in the mandibular
angle area. However, the distribution of stresses within the system
between the fixation elements and bone tissue in the fusion zone was
more uniform. The maximum stresses in the plate decreased from
83.7 to 26.2 MPa as the regenerate matured and were 1.5—2.5 times
lower than in the control group. Conclusions. The conducted studies
revealed several biomechanical advantages of 3-Zr-Ti-Nb plates,
which, when properly positioned, provide the necessary fixation
rigidity, while also offering greater strength and reliability of the
fixator-bone system. This also allows for a distribution of functional
loads in the bone fusion zone closer to the natural one characteristic
of the mandibular angle area.

Keywords: osteosynthesis; computer simulation; new alloys; B-Zr-
Ti-Nb alloy
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IBaHYeHKO A.FO., beskoposBarHa I.M.
[TOATQBCHKUIN ACPXKABHVIN MEAMYHWI YHIBEpCUTET, M. [IOATABQ, YKpaiHO

AHOAI3 MOPPOPYHKLIOHAABHUX 3MiH CITKIBKMW
NICAS BITPEKTOMIT Y NALIEHTIB
3 permaTtoreHHMM BIiALLAPYBAHHAM

Pesiome. Axmyaavnicms. Ompumanns MakKcumaibHo 6UCOKUX QYHKUIOHAAbHUX OAHUX NICAs AIKY8AHHSA pe2-
mamoeerHo20 gidutapyeants cimkieku (PBC) € éaxciusor memoio npomseom 0CMAaHHIX KiAbKoX 0ecsamunims.
Poswupenns 3nans cmocosHo MopghonoeiuHux 3min MaKyAapHoi OiNAHKY Ma XOPIopemUuHAaNbHO20 KPOBOMOKY MOJice
CHpUSIMU GUPIUWEHHIO HU3KU NUMAHb CMOCo8HO yiei npobaemu. Mema. Buguumu 83aemo38’130K eocmpomu 30py
(I'3) 3i 3minamu MIKpOKPOBOMOKY MAKYAAPHOI 0iAAHKU CIMKIBKU NICAS 6IMPeKmMOoMii 3 NPUBOJY pe2MamoeHH020
sidwapysanns cimkiexku. Mamepiaiu ma memoou. Y docaioxcenni 83s11u ynacms 35 nayienmie i3z nepeuUHHUM
PBC. Ycim 6yn0 nposedero 3a0H0 cyOmMomanvHy impekmomiro 3 eH008impeanibHo MAMROHAO0H CUAIKOHOBOH)
oniero ma eusedenusam uepes I micsiup. AHani3 3MIH MAKYASPHOT OIAAHKU BUKOHYBAAU HA ONMUHHOMY KO2EPeHMHO-
My momoepadi. BuympiuHb00uHUl KpO8OMIK D0caioncysanu 3a 00noM020H0 ONMUYHOI Ko2epeHmHoI momoepagii
3 Qyukuyiero aneioepaghii. Pezyrvmamu. Ompumani dani npodemoHcmpysanu 3anedcHicms pieus 3 6id cmany
MIKPOCMPYKMYPU | XOPiopemUHanNbH020 KPOBOMOKY MAKYAAPHOI OiAAHKU HA 3a8epULANbHOMY emani CUNiKkoOHO801
mamnonadu npu endosimpeansvrii xipypeii PBC. Bucnosku. OcH06HOM0 npuuuHow HU3bkoi 13 € cmpykmyphi
3MIHU Hellpoenimenito 8 MaKyai, dezopeanizauis AiHii enincoionoi 301U, degpekmu 308HIUHBLOI MeHC080T MeMbpaHu
ma @HympiutHboi Mexcosoi memopanu. Busenreno 83aemo36’°s130k mixc cmynenem 3uuxcerts 13, mopgonoeiunumu
SMIHAMU 8 MAKYAL Ma MAICKICMIO NOPYUEHHS XOPIOpemUHaNbH020 KPOBOMOKY 8 MAKYAI.

Karouoei caoea: peemamozenne éiowapyeanns cimiexu; OKT-anzioepagia; maxyna

Bctyn

Po3pobka cyyacHUX TeXHOJIOTii eHIOBITpeaIbHOI Xipyp-
rii permaroreHHoro BinmapyBaHHs ciTKiBku (PBC) nmpu3sBe-
Jla 10 CYTTEBOTO 30iblIeHHs (10 95—99 %) aHaToMiuHOrO
OpUJIATaHHS CiTKiBKU [1, 2]. OgHak, He3BaXkaloun Ha BU-
COKMi1 aHATOMIYHUWI pe3yJIbTaT ONMepaTUBHOTO JIIKyBaHHS
PBC i BnockoHaJeHHsI MiKpOXipypriuHol TeXHiKM IS Mi-
KPOiHBa3MBHOTO MPOBEAECHHS oTepallii, GyHKIliOHaTbHI
MOKa3HMKU MEIUYHOI peadiiTallii HaBiTh 32 YMOBU MTOBHO-
TO TIPWJISITAHHS BilllIapOBaHOI CiTKiBKM 4acTO HE BUITpaB-
JOBYIOTh O4iKyBaHHS mauieHTiB. JIume y 45 % mnaiieHTiB
roctporta 3opy (I'3) micis oneparii craHoBuTh Bin 0,6 10
1,0, ay 60 % 3anuImaeThcst Ha TOMY CaMOMY PiBHi, IO 1 10
omnepallii, a00 MiaABUIIYETbCSI He3HAUYHO [3—35, 10].

Ha mymKy mocinHUKiB, OCHOBHOIO IIPUYMHOIO HU3BKOI
I'3 y wiei kateropii naiieHTiB € mopyieHHsI MOpdOJIOTii
MaKYyJIH i XOpiopeTUHAIBLHOTO MiKPOKPOBOTOKY [6—9].

HesBakatoun Ha mpoBeeHi JOCTiIKeHHS, Ha ChOTO-
IIHi HEAOCTAaTHBO BiOMO MPO AMHAMIKY BiTHOBJIEHHS MOp-
(hostoriyHMX MOKA3HUKIB i XOPiIOPETUHAILHOTO KPOBOTOKY
MaKyJI1 Ta BIUTMB LIMX MOPYIIEHb HAa PiBEHb Bi3yaJIbHUX pe-
3yJIbTATIB Y MALli€HTIB ITiCIIsI orrepaTuBHOTO JiKyBaHHs PBC.

MeTa: BUBYUTH B3aEMO3B’SI30K TOCTPOTH 30pY 3i 3Mi-
HaM# MiKpOKPOBOTOKY MaKYyJISIPHOI DiISTHKY CITKiBKH ITiCc-
JIsl BITPEKTOMIi 3 MPUBOY perMaTOreHHOTO BillllapyBaHHSI
CITKiBKU.

MarTtepiaAu Ta meToamn

V nocnimkeHHs 0yJ10 BKIIOUeHO 35 maiieHTiB (35 oueit)
BikoM Bia 23 1o 62 pokiB (cepenHiit Bik 44,8 = 17,0 poky)
3 QaHATOMIYHUM TPUJISITAHHSIM CiTKiBKM TiCJII €HIOBITpe-
aJIbHOI Xipyprii. ¥ cTpyKrypi pedpakiiii mepeBaxana Mi-
oris ciabkoro crymneHs (23 ocobu), piniie 3ycTpivanacs
eMerporist (8 oci0) i rinmepmerportisi (4 ocodou). PeTuHanbHi
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nedeKTH, 1o ImepeayloTh po3Butky PBC, Oynu BussieHi
y Bcix nauieHTiB. laBHicte PBC BapitoBana Bin 8 aHiB 10
2 TUKHIB, TEPMiH BiAlllapyBaHHS MaKyJId PO3paXOBYBall
BiJl MOMEHTY 3HVXKEHHS LICHTPaJIbHOTO 30pY, BiH CTAHOBUB
Bin 4 no 10 guiB. I'3 no omnepaiiii BapitoBaja BiJ CBIiTJIOBiI-
YyTTs 3 IPAaBWJIbHOIO TIpO€EKIIi€to cBiTia o 0,15. Metonu-
Ka xipypriuyHoro JikyBaHHsI xBopux i3 PBC Oyina equHo0
i BKJTIOUaJIa TPUIIOPTOBY BiTPEKTOMIlO 3a TexHooriewo 25G
Ha amnapati Alcon Constellation (CIIIA). ITix yac omnepatrii
BUIAJISIIM CKJIOTIONIIOHE TiJIO i3 3a/IHBOIO TiaJIoiNHOI0 MEMO-
paHoI0 i 0COOJIMBO PETEJILHO BCi MpostichepaTUBHI TSKi Ta
MeMOpaHU B 30Hi PO3PUBIB i (hiKCOBAHUX CKJIAIOK CITKiBKU,
a TIOTIM TOCJTiIOBHO BUKOHYBAJIM TaKi eTarny onepailii: Ko-
POTKOCTPOKOBY BiTpeasibHy TaMIoHaay nepdhTopopraHivy-
HUM 3’€JHaHHSIM, €HII0Ia3epHY KOaryJisiiito 30H PO3pUBiB
Ta eHI0TAMIIOHAy CUJIIKOHOBOIO OJI€I0.

TpuBanicTts omepaiii BapitoBana Bim 45 XBUJIUH IO
1,5 ronunu. Yepes 3 micsili 10 TepMiHY YTBOPEHHST MilITHUX
XOpiopeTUHAIbLHUX aNre3iil y 30Hi po3pMUBiB CTaHAAPTHUM
METOJIOM IIPOBOIMIIM BUAAJIEHHS CHJIIKOHOBOI OJIii 3 BiTpe-
AJIbHOI TOPOKHUHM.

V micasionepaluiitHoMy Tepiofi MPOTSITOM MicCsSIIIs XBO-
PUM NpU3HAYAIM IHCTUIISILIIT aHTUOAKTepiaIbHUX i POTH -
3arnajbHUX 3aCO0iB.

CraniapTHe o(pTaTbMOJIOTiYHE OOCTEKEHHST BKJIIOUAJIO:
Bi3OMETpil0, KOMIT I0OTEPHY ITIepUMETPil0, TOHOMETpilo, 6i0-
MIKpPOCKOIIiI0, YIbTpa3ByKoBe A- i B-ckaHyBaHHSI.

AHai3 3MiH MaKyJIsSIpHOI OiJISHKU BUKOHYBaJIU Ha
onTuYHOMYy KorepeHTHoMy ToMorpadi Cirrus HD-OCT
5000 (Carl Zeiss, HiMmeuunHa). OuiHoBaau LIEHTPAJIbHY
ToBIIMHY (poBea (LITD, MKM), TOBILIMHY 30BHILLIHBOTO CE-
rmeHTa oTtopenenTopiB (3CP, MKM), CTaH IIapy 30BHILI-
HiX i BHYTpIIIIHiX CETMEHTIB (DOTOPELIENTOPIB eIiMOCOiTHO1
30HM, Ie(eKTH 30BHIITHBOI MexkoBoi MeMOpanu (3MM) ta
BHYTPIillIHBOT MeoBoi MeMOpaHu (BMM).

3 MeTOI0 BipOrimHOTo aHajli3y BHYTPIITHHOOYHOTO KPO-
BOTOKY HaMu 0yJIO 3aCTOCOBAHO METOJ ONTUYHOI KOore-
peHTHoi ToMorpadii 3 pyHKItieto anriorpadii (OKT-anrio-
rpacdist) Ha ipunaai RTVue XR Avanti (Optovue, CILA).
Peectpauiss OKT-aHriorpaciyHoro 300paxkeHHs [IPOBOIM -
JIach 3 BUKOPUCTAHHSIM PeXXUMY CKaHyBaHHS Angio Retina
3 X 3 MM 3 METOIO MOJIIIIEHHS PO3/IiJIbHOI 3aTHOCTi OTPU-

MaHOTO 300paXkeHHsI Ta 3MEHIIIEHHSI MOSKJIMBOCTI HasTBHOCTI
apTedakTiB pyXy Ta CerMeHTallii.

3a monomoroio OKT-anriorpagii oniHoBaIu B pyd-
HOMY pekumi ToBIIMHY Xopioinei (Tx, Mkm), momry ¢o-
BeaJIbHOI aBacKyasipHOi 30HU (PA3, MM?) i LIiIBHICTB TIO-
BepxHeBoro KaritsipHoro croietiHas (ILITTKC, %) citkiBku
B MaKYJISIpHili 30Hi.

Bapiantom HOopMU Oy/IM ITOKa3HUKKM MOP(OJIOTiTHOTO
CTaTyCy MaKyJIv i XOpiopeTMHAIBLHOTO KPOBOTOKY Y TTAPHUX
oyYax BCiX 00CTexKyBaHMX IAIli€EHTIB.

JocimkeHHsI BAKOHYBaJIM B IMHAMIlli IPOTSITOM 3 MicsI-
1IiB, TTiCJ/IsT 3aBepIlIeHHs CHIIKOHOBOI TammnoHaau. Iamientu
Oyniu posainieHi Ha 2 rpynu: 1-11a rpyna — 19 oci6 (19 oueii)
3 octatouHoto I'3, 1110 nopiBHIOBaa B cepenHbomy 0,72 £ 0,05
(0,4—0,9); 2-ra rpyna — 16 oci6, I'3 sxux Ha 3aBepIIabHO-
My eTami 00CTeXXeHHSI BiloBigansa CTyIeHIO CJ1a0K030pOCTi
i B cepennbomy craHoBwmia 0,24 + 0,04 (0,15—-0,3).

JocnimxeHHs! MPOBOIMIIOCS i3 TOTPUMAHHSM YCiX eTHY-
HUX HOPM Ta BUMOT ['e/IbCiHChKOI AeKyIapallii paB JIOAWMHU.
[lepen nikyBaHHSIM BCi HALIIEHTH ITinnucaay iHpopMoBaHy
3rojly Mpo MPOBENEHHs XipypriuHOTro BTpYYaHHs i BKIIIO-
YeHHs 1X IO HOCIiIKyBaHOI rpymnu. Tak caMo OTpuMaHO
MO3UTUBHE PillIEHHS JIOKAJIBHOTO Oi0ETUYHOTO KOMITETY.

CrarrcTuyHe OrpalioBaHHS JaHUX MPOBOJIWIIU 3 BUKO-
puctanHsM riporpamu GraphPadprism (Bepcist 8.0.1(244) st
Windows, GraphPadPrizm, Cau-iero, Kanicopnis, CIIA).

Pe3yAbTaTU TO OGroBOpPEHHS

Ilepen 3aBepiieHHSIM CUJIIKOHOBOI TammoHagu ['3
y cepeqHboMy Oyra nomioHolo i gopiBHIoBana 0,28 £ 0,05
y 1-i1 rpyni mauienTis i 0,27 £ 0,03 y 2-ii rpymi (p < 0,05).
ITin yac mpoBeneHHs omepallii 3 BUIAJIEHHSI CUJIIKOHY
3 BiTpeajbHOI MOPOXKHUHM B 000X IpyIax He BUSIBICHO iH-
TpaoIllepallifHUX yCKIagHeHb. Y TepMinu 1—3 mobwm mic-
JIsT BUTAJIEHHS] CWJIIKOHY Y BCiX MaLiEHTIB Oyau BiACyTHI
o(pTaTbMOCKOMIIYHI 3MiHI MaKYJIN.

VY Tabn. 1 HaBeneHo auHamiky ['3 y micisionepartiiitHo-
My TIepiojii Ha eTaIli 3aBepIleHHsI CUJIiKOHOBOI TaMIIOHAIU
Y Mali€HTIB i3 BITHOCHO BUCOKMM 30POBUM PE3YyJIbTaTOM
orepallii, a TAKOX JMHaAMiKy MOP(OJIOTiYHOTO CTaTyCy Ma-
kym 3a ganuMu OKT i moka3HUKIB XOpiopeTUHAIBHOTO
KpoBoToky 3a nanuMu OKT-aHriorpadii.

Ta6nuysa 1. 3miHu '3, MopghonoriyHoi CTPYKTYpU Ta XopiopeTUHarbHOro KPOBOTOKY B MaKyni
y nauieHTiB 1-i rpynun

1-wa — 7-ma — 14-20-Ta
3-Ta po6a | 10-ta po6a pob6a
r3

0,26 0,03 0,69+0,04 0,71+0,04 0,71+0,04 0,72+0,06 0,89 +0,01

MopdonoriyHa cTpyKTypa Makynm

LUTD, Mkm 365,1 +8,8 263,4+96 2544+101 253,1+8,1 251,3+6,8 249,7+55
3CD, MKm 458+17 498+24 503+17 493=+1, 50,0 + 1,1 55,9 + 5,1
[ecbekTn enincoigHoi 30HM 2 2 8 & 3 -
Oedektn SMM 1 1 - - - -
Hedektnn BMM 1 1 1 2 2 -
XopiopeTuHanbHUi MiKpo-

KPOBOTOK y MaKyri

TX, MKM 3153+7,8 2914+51 2883+6,5 2857+82 2848+7,7 2893+6,9
DA3, mm? 0,54+0,01 045+0,01 038+0,02 0,39+0,02 0,42=+0,02 0,39=+0,01
LUMKC, % 584+44 534+58 523+43 541+52 537+35 548+43
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Tabnuys 2. 3miHn '3, MOPGhONIOriYHOI CTPYKTYpU Ta XOpiopeTUHasIbHOro KpOBOTOKY B MaKy/li
y nauieHTiB 2-i rpynu

1-wa — 7-ma — 14-20-Ta
3-19 po6a | 10-ta po6a noba

0,21 £0,33 0,23 + 0,01

MOdeOHOFi'-IHa CTPYKTypa Makynm

0,23+0,01 0,25+0,02 0,24+0,04 0,95=0,03

LUTD, Mkm 387,3+6,8 364,2+54 256,2+42 2351+39 2126+38 2485+5/4
3CD, MKm 337+13 349+22 371+16 333+2,1 322+19 549+45
HecdbekTn enincoigHoi 30HM 7 7 8 8 8 -
HDedektn SMM 7 7 8 8 8 =
Hedektn BMM 5 5 6 6 6 -
XopiopeTuHanbHWA MiKpo-

KPOBOTOK Y MaKyii

TX, MKM 375,1+6,8 352+7, 259,6 +8,4 2489+75 2433+6,7 287,8+7,2
DA3, mm? 0,748 +0,1 1,12+0,01 1,19+0,02 1,22+0,03 1,45+0,01 0,38+0,05
LUIMKC, % 64,2+ 4 45,8 + 4, 0,2 + 3,9 1,56+27 22+3,7 552+472

Ax BuaHO 3 Tabis. 1, y Bcix mamieHTiB 1-i rpynu no-
CJIIJIDKeHHST TICsI BUMQJICHHS CUJIIKOHY CIToCTepiraiocs
mBuake BimHoBiaeHHs ['3. CBoro makcumymy I'3 mocsir-
JIa BxXe IpOoTIroM mnepimmx 7—10 IHIB Micasa XipypTidyHOTO
BTpy4aHHS i ctaHoBMIIa B cepeHbomy 0,72 + 0,05. ITig yac
aHaJji3y ToMorpaM y mic/sonepaiiiHiil 1MHaMilli BUSIBISI-
JI MiHIMaJIbHI 3MiHM MOP(OJIOTIYHOT CTPYKTYPU CiTKiBKU
B MakyJi B niepiui 1—3 mo6u micist onepatiii, siki oOMexxy-
Banucst 30inbieHHsaM LIT® no 365,1 + 8,8 Mkm mopiBHSI-
HO 3 mapHUMU oynMa. Bigznaueno 8,3 + 0,7 % Bumankis
3 MiHIMaJJbHUMM O3HAaKaMU JIe30pTraHi3allii JiHii eJirnco-
inHoi 30Hu i 3MM. BigHOBJIEHHSI HOPMaIBHOI CTPYKTYPH
CITKiBKM B MaKyJi y Mali€HTiB 1-i rpynu crnocTepiraiu Ha
7—10-11 neHb micyas BUAaJIeHHS CITIKOHY.

3a manumu OKT-anriorpadii, y crpoku 1—3 moowu mic-
JIST OTIepallil y Mali€eHTiB i€l rpynIy MOPiBHSIHO 3 KOHT-
pOJIeM TaKOX BUSIBUJIM TEHACHIIIIO 1O HEBEJIIMKOTO 30iJ1b-
wenHs Tx Ha 6,95 %, HIIIKC — Ha 15,76 % (p < 0,05).
Hopwmairizanis i ctaditizaiiss XopiopeTHHAILHOTO MiKpO-
KPOBOTOKY B MaKkyJi B LIili TpyIli MpoOOIIepOBaHUX BidOy-
nucst yepe3 7—10 ni6 micas 3aBeplIeHHs] CUJTIKOHOBOT
TaMIOHAIN.

¥V T1abna. 2 HaBeneHo muHamiky '3, MopdoorigHoTO
CTaHy i XOpiOPETUHAJIBLHOTO KPOBOTOKY B MaKyJIi MiCJs
3aBepIlIeHHs CUJIIKOHOBOI TaMIIOHAAM B MAlli€HTIB i3
HU3bKUMM 30pOBUMMU pe3ybTaTaMu omnepaitii. Ik BUIHO
3 TabJ1. 2, BUSBIEHI 3MiHU MOPdOJIOTiYHOI CTPYKTYPH i XO-
piopeTUHAJILHOTO MiKPOKPOBOTOKY B MaKyJii MpuOJIU3HO
noaioHi 1o 1-i rpynu, mMpoTe CTYIiHb iX BUPaxKeHOCTi Ta
MUTOMA Bara MopyIIeHb OYJIM CTATUCTUYHO BipOTimHUMM
(p>0,05).

Cepen 3MiH y 30BHIIIIHIX Bifminax CiTKiBKM, SKi Hali-
YacTillle 3yCTPivaroThCs MiCJIs 3aBepIIeHHST CUJIiIKOHOBOI
TaMIIOHAM, y TAIi€HTIB 2-1 rpymu OyJIu OiIbIIMMU 32 Yyac-
TOTOIO Ae(PEKTH JIiHil eIICOITHOI 30HH i TMOIIKOMXKEHHS
3MM, makcuMalibHa 4acToTa SIKUX y IicasionepaliiHii
IUHAMILIi IepeBUIIyBaia y 5,3 pa3a ITOKa3HUKU, OTpUMaHi
y nanieHTiB 1-1 rpyrmu (p < 0,05). Iedbektt BMM min yac
aHaJIi3y ToMOorpam 10 3aKiHYeHHS Iepioay CIIOCTePEsKeHHS
NiarHOCTOBAHO Bi/IMOBIIHO B KOXXHOTO 3-T0 i 2-T0 TMaliieHTa
3a BiICYyTHOCTI Takux y 1-it rpymi. TpuBamicTs TpaH3UTOP-
Horo 30ibeHHs LIT® y nauieHTiB 2-1 rpynu craHOBUJIA

B cepenHboMy Bif 7 1o 10 mi6 mpotu 1-3 ni6 y 1-ii rpymi
obcrexxenux (p < 0,05).

3a panumu OKT-anriorpadii, XopiopeTHHaIBHUIA KPO-
BOTIK Y MaKyJli B AMHAMILIi MiC/ISIOTIepaLliifHOTO TIepioay
B Malli€HTIB 2-1 rpynu, Ha BiAMiHY Bix 1-i, He MaB SIBHOI
TeHIEHIIii 70 HopMaJi3allii Ta crabdinizarii. Jlo octaTou-
HOTO TEPMiHY CITIOCTEPEXEHHS y LIMX XBOPUX HAPOCTAJIO
30UIbIIeHH 1101 PA3 10 1,45 £+ 0,01 MM?, 3MEHILIEHHS
HIIMKC no 42,2 + 3,7 % i 3nkenHs Tx o 243,3 + 6,7 MKM
MOPiBHSIHO 3 MapHUMK oumnmMa (p < 0,05).

Takum yuHOM, MPOBENEHI HOCTIIKEHHS TTPOAEMOH-
CTpYBaJIv 3aJIexkHicTh piBHS ['3 Binm cTaHy MiKpOCTpYKTYpHU
i XOpiopeTMHAJILHOTO KPOBOTOKY MaKyJISIPHOI AUISIHKY Ha
3aBepIIAIbHOMY eTarli CUJIiIKOHOBOI TAMITOHAIU TIPU €HJI0-
BiTpeanbHiii xipyprii PBC.

BucHoBKM

1. IIpuuunoio mopyiieHs I'3 B micasionepaiiiiHoMy 1e-
pioni npu xipypriuHomy jikyBaHHi PBC € cTpykTypHi 3MiH1
HelpoemniTeito B MaKyJli, 1e30praHizallis JIiHii eJIincoinHoil
30HU, Aedhekt 3MM ta BMM.

2. BusiBieHO B3a€EMO3B’SI130K MiX CTYIIEHEM 3HUKEHHSI
I'3, MmopdonoriyHIMM 3MiHAMM B MaKYyJIi Ta TSKKICTIO T10-
PYILIEHHS XOpiOopeTUHAIBLHOTO KPOBOTOKY B MaKyJIi.

3. Jlns onmepoBaHUX MAILIEHTIB i3 HU3bKOIO TOCTPOTOIO
30py XapaKTepHi: ITPOJIOHTOBAaHA i pi3K0 BUpaKeHa KaITiJisp-
Ha rineprnepdy3id, 1110 3aBepiryeTbes yepes 3—10 nid micis
BUIIAJICHHS CUJTIKOHY CTiHKUM 1e(hilluTOM XOpiopeTUHAIb-
HOT'O MiKpOKPOBOTOKY B MaKyJIi.

4. OTtpuMaHi gaHi MalOTh KJIiHiYHE 3HAYEHHS IS 00-
IPYHTYBaHHSI TIOKa3aHb i TEPMiHiB TPOBEIECHHS MeIUKa-
MEHTO3HOTO JIIKyBaHHSI B TIALIIEHTIB ITiCJIsI €HIOBITpeaaTbHOI
xipyprii PBC, cripsiMmoBaHOro Ha MigBUIIEHHS e(peKTUBHOC-
Ti 30poOBOi peabiiTallii.

Kondaikr intepecis. ABTOpU 3asBJISIIOTh ITPO BiICYTHICTh
KOHITIKTY iHTepeciB Ta BIacHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi IpY MiArOTOBLI JaHOI CTATTi.

Indopmanis npo BHeCOK KOXKHOro asropa. IBaH4eH-
ko A.}O. — 30upaHHs i1 00poOKa MaTepialliB, aHaJli3 OTPU-
MaHMX JaHUX, HalMCcaHHS TeKCcTy; be3kopoBaitHa .M. —
30MpaHHs MaTepiajliB, KOHLIETIIs i AM3aifH TOCTiIKEHHSI.
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Analysis of morphological and functional changes in the retina
after vitrectomy in patients with rhegmatogenous detachment

Abstract. Background. Obtaining the highest possible functio-
nal data after treatment for rhegmatogenous retinal detachment
(RRD) has been an important topic over the past few decades.
Expanding knowledge of the morphological changes in the macu-
lar area and chorioretinal blood flow may help resolve a number of
issues related to this problem. Objective: to study the relationship
between visual acuity (VA) and changes in macular microcircu-
lation after vitrectomy for rhegmatogenous retinal detachment.
Materials and methods. The study involved 35 patients with pri-
mary RRD. All of them underwent posterior subtotal vitrectomy
with endovitreal tamponade using silicone oil and withdrawal after
1 month. Changes in the macular area were analysed by optical
coherence tomography. The intraocular blood flow was studied

using optical coherence tomography with angiography function.
Results. The data obtained demonstrated the dependence of the
level of VA on the state of the microstructure and chorioretinal
blood flow in the macular area at the final stage of silicone tam-
ponade during endovitreal surgery for RRD. Conclusions. The
main cause of low VA is structural changes in the neuroepithelium
in the macula, disorganisation of the ellipsoid zone line, defects
in the external and internal limiting membrane. The correlation
was found between the degree of VA reduction, morphological
changes in the macula and the severity of chorioretinal blood flow
disorders in the macula.

Keywords: rhegmatogenous retinal detachment; optical coherence
tomography angiography; macula
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The first fronto-facial monobloc
advancement in Ukraine:
developing craniofacial surgery
in OHMATDYT hospital (Kyiv)

Abstract. Fronto-facial monobloc advancement (FFMBA) is a key procedure in syndromic craniosynostoses,
a group of rare craniofacial malformations that can be associated with definitive visual, cognitive, and morphological
impairments in case of delayed management. FFM BA tackles raised intracranial pressure, exophthalmia, obstructive
sleep apnea, and class 111 malocclusion within a single procedure. This procedure requires the collaborative work
of maxillofacial surgeons and neurosurgeons, within a dedicated craniofacial multidisciplinary team. Pediatric
craniofacial surgery was developed based on the pioneering works of Paul Tessier, by a plastic surgeon of Ukrainian
descent, Daniel Marchac, together with neurosurgeon Dominique Renier. Here we report the preparation, execution,
Sfollow-up, and outcomes of the first FFMBA performed in Ukraine and provide perspectives for the establishment
of a multidisciplinary craniofacial surgery team in OHMATDYT Hospital in Kyiv. This partnership is particularly
meaningful in the context of the Russian attempts to destroy OHMATDYT Hospital on July 8, 2024.

Keywords: craniofacial surgery; war surgery, Ukraine; fronto-facial advancement; intensive care; syndromic

Craniosynostosis

Introduction

Fronto-facial monobloc advancement (FFMBA) with
internal distraction is a very useful procedure in the mana-
gement of syndromic craniosynostoses. This group of rare
craniofacial malformations includes Crouzon-Pfeiffer syn-
drome (1/50,000 births) and Apert syndrome (1/160,000 to
1/50,000 births), characterized by multiple skull and facial
premature suture fusions, leading to restrictions in space
for the growing brain, eyeballs, airways, teeth, and tongue.
The clinical manifestations of these restrictions in space are
respectively raised intracranial pressure (ICP), obstructive
sleep apnea syndrome (OSAS), exophthalmia, and class I11
malocclusion with dental crowding. Despite the inter-indi-
vidual heterogeneity of syndromic craniosynostoses, their
treatment protocol is reasonable standardized. During the
first 18 months of life, the priority is to fight against raised

ICP, mostly by posterior skull expansion procedures invol-
ving simple osteotomies, springs, or distractors [1, 13]. Then,
depending on the severity of the phenotype, indicated in
priority by the level of OSAS and the extent of corneal expo-
sure due to exophthalmia, two strategies can be adopted [2]:

— one-step strategy involving a primary FFMBA from
18 months of age,

— two-steps strategy involving a primary fronto-orbital
advancement (FOA) and a secondary Le Fort I11 osteotomy.

FOA contributes to tackle raised ICP and exophthalmia
but has no interference with OSAS. In two-steps strategies,
early respiratory indications for Le Fort III osteotomies can
lead to situations requiring secondary Le Fort 111 osteotomy
at teenage years due to an OSAS relapse. This is the rea-
son why the craniofacial team at Necker-Enfants Malades
Hospital tends to favor one-step strategies based on early
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FFMBA, that intend to tackle simultaneously raised ICP,
exophthalmia [4, 5], OSAS [5], and inverted bite. The one-
step strategy also permits to avoid performing a tracheostomy
in most cases, which is particularly relevant in the current
Ukrainian context [2].

Nevertheless, FFMBA is a demanding procedure in
terms of technical skills, infrastructure (mostly anesthesio-
logy and intensive care), and multidisciplinary collabora-
tion. With the use of internal and/or external distraction, the
mortality of FFMBA has dramatically dropped from about
30to < 1 % [6]. Despite these tremendous advances, this pro-
cedure is associated with an alarming list of complications:
cerebrospinal fluid leak [7], acute infections [13], relapse,
failure to correct OSAS and/or exophthalmia and/or inverted
bite [5], local skin complications regarding the distractors
[13], chronic osteitis and frontal bone resorption [8], optic
nerve elongation and visual impairment [9], dental damage
[10], and poor morphological results [11].

In this context, performing FFMBA requires planifi-
cation and multidisciplinary preparation, including close

Figure 1. Four-year old patient with Apert syndrome before surgery in March 2024. Brachycephaly, turricephaly,

collaboration with hospital management. Here we report
the different aspects — surgery, anesthesiology, nursing,
post-operative care, logistics, outcome — related to the first
FFMBA performed in Ukraine in March 2024 by a team
involving Ukrainian and French health professionals.

Case study

A 4-year-old patient with a clinical diagnosis of Apert
syndrome presented with turricephaly, exophthalmia, in-
verted bite, and signs of obstructive sleep apnea (Fig. 1).
He had benefited from early posterior vault expansion at
4 months of age with distraction, with a secondary growing
fracture that had led to the formation of a parietal enceph-
alocele. Sleep study was not available to quantify apnea —
hypopnea index (AHI) but he presented clinical signs of
upper airway obstruction. He was seen with his parents in
December 2023 by the French craniofacial surgery team
in OHMATDYT Hospital in Kyiv. FFMBA was indicated
and planned for March 2024, associated with the repair of
the encephalocele.

exophthalmia, midface hypoplasia, inverted bite, and right parietal encephalocele
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Before surgery, in December 2023, a craniofacial work-
shop was organized to initiate interactions between French
and Ukrainian (Dr Holubchenko, Dr Plavskyi) teams. The
workshop (Fig. 2) consisted in performing fronto-orbital ad-
vancements (FOA) for 2 cases of anterior plagiocephaly and
trigonocephaly. The models had been produced using a J735
Stratasys 3D printer at PRIM3D, the central 3D printing
platform of Assistance Publique — Hoépitaux de Paris. Even
though FOA does not involve the midface and is simpler
than FFMBA, the workshop was an interesting opportunity
to initiate the professional interactions between the French
and Ukrainian teams.

Furthermore, during the weeks before surgery, the sur-
gical material required for FFMBA was screened with the
OHMATDYT team. Regarding instruments, the composition
of the “craniofacial” and “craniotomy” sets of Necker-Enfants
Malades Hospital (Fig. 3, 4) were sent to the Kyiv OR nurses.
Rowe forceps were required on top of these two sets. In addi-
tion to surgical instruments, the following devices were neces-
sary: craniotome, oscillating saw, reciprocating saw, midface
titanium osteosynthesis, “neuroscrews” (screws with blunt
tip to avoid dural tears) for distractor fixation and absorbable
rivets, also for distractor fixation. The distractors themselves,
namely fronto-orbital and temporozygomatic Arnaud-Marchac
KLS Martin devices, were provided by the French team as they
were not available in Ukraine in March 2024.

Figure 2. Craniofacial workshop on 3D-printed
models in Kyiv, December 2023,
with Dr Holubchenko and Dr Plavskyi

;mwmmm_gmnw

Figure 4. Craniotomy set of instruments used in Necker-Enfants Malades Hospital
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Regarding anesthesiologic specificities, the case was dis-
cussed with the Necker-Enfants Malades intensive care team
and instructions were suggested to the Ukrainian team. Nota-
bly, it was recommended to start transfusion early during the
procedure, shortly after incision. We also decided to prescribe
antibiotics (cefazoline and metronidazole) from the beginning
of the procedure until the 3" post-operative day, in contrast
with the protocol of the Paris team, to minimize the infec-
tion risk. The patient was prepared for surgery with one arte-
rial line and central line. The installation of the patient was
conducted as close as possible to the setting of the Necker-
Enfants Malades team, although a bridge table was missing
(Fig. 5, 6). More precisely, the head of the child was posi-
tioned on a horseshoe headrest and shoulders were elevated
using a gel pad. Another gel pad under the thighs prevented
the child from sliding down during the procedure. The intu-
bation tube was sutured to the lower jaw to avoid extubation
during craniofacial disjunction and bilateral tarsorrhaphies
were performed to minimize post-operative chemosis.

The incision followed the previous zigzag incision per-
formed for posterior vault expansion. Supra-periosteal dis-
section allowed reaching the surface of the temporal mus-

Figure 5. Organization of the OR in OHMATDYT (Kyiv)
during the first fronto-facial monobloc advancement
in March 2024

Figure 6. Installation of the patient as recommended
by the Necker-Enfants Malades craniofacial team,
with the position of the bridge table relative to the

patient (from Arnaud et al., 2023)

cles, the root of the nose, and the superior orbital rims. The
surface of the temporal muscles was scrapped using a large
raspatory to locate a plane that avoided injuries to the frontal
branches of the facial nerve. The roof and the lateral walls of
the orbits were then dissected, causing bleeding in the upper
portion of the inner orbital wall, requiring bone waxing. Of
note, the exposition of the forehead bone was performed by
preserving two rectangular periosteal flaps with large pedicles
to be used for anterior skull base reconstruction (Fig. 7).

The inner aspect of the lateral orbital wall was also dis-
sected, with freeing the periosteal adherences at the level of
the fronto-sphenoid suture. A horizontal incision of the tem-
poral muscle was performed, perpendicular to the axis of the
lateral orbital wall, using a monopolar, to prepare the Tessier
maneuver. This maneuver consisted in inserting a raspatory
along the lateral orbital wall, subperiosteally, until its tip
reached the surface of the zygoma. A rotation movement
then allowed to open the temporal muscle and expose the
zygomatic arch (Fig. 8).

After the Tessier maneuver, the temporal muscles were
elevated to expose the infra-temporal fossa and the external
aspect of the lateral orbital wall. The temporal muscle was

Figure 7. Two frontal periosteal flaps used for skull
base reconstruction (from Arnaud et al., 2023)
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also incised along its posterior basal border to allow its ante-
rior rotation at the end of the procedure.

The design of the osteotomies involved (Fig. 9):

— the native forehead without major remodeling,

— the bandeau, about 1 cm in height, with long (5 cm)
temporal tongue and grooves,

— two lateral coronal bone pieces,

— the section of the zygomatic arches (not seen in Fig. 9).

The forehead was harvested using a round burr for cra-
niotomies and a craniotome for linear osteotomies. Nume-
rous craniotomies were necessary due to the very irregular
inner surface of the forehead bone, as it is commonly found
in syndromic craniosynostoses with a history of raised ICP.
The tongue and groove osteotomies were performed using
an oscillating saw for the vertical osteotomy (where the
fronto-orbital distractor will be positioned) and an alter-
native saw for the two parallel horizontal osteotomies. The
orbital osteotomies were performed using the alternative saw
and a curved osteotome (Fig. 10). Specific care was taken to
perform the lateral orbital wall osteotomy (Fig. 10B) deep
enough in the orbit to avoid fractures during craniofacial
disjunction and distraction, but without creating a wide la-
teral sphenoidal blade that could cause an anterior translation
of the globe during post-operative advancement. This point
is specifically relevant in Apert syndrome where orbits are
shallow (Khonsari et al., 2016; Way et al., 2019).

Figure 8. The Tessier maneuver: exposition of the zy-

gomatic arch, the lateral orbital floor, and the lateral

surface of the zygoma from the coronal approach.

The Tessier maneuver required a horizontal incision

of the temporal muscle perpendicular to the lateral wall
of the orbit (from Arnaud et al., 2023)

The anterior skull base was then sectioned starting from
the edges of the lesser wing of the sphenoid bone towards
the midline. The protection of the temporal lobe in the tem-
poral fossa during this osteotomy was very important, as the
patient, as most children with syndromic craniosynostoses,
had temporal lobe malformations, increasing the risks for
dural breaches (Fig. 11).

Figure 9. Osteotomy design with the bandeau, the native forehead, the two coronal bone pieces
and the temporal tongue and groove. Of note, a monocortical bone graft was harvested
on the left parietal bone, behind the coronal band, to repair the right parietal encephalocele

Figure 10. A) The vertical section of the tongue and groove design was performed using the oscillating saw to

prepare the positioning of the fronto-orbital distractor. The zygomatic arches were sectioned using the alternative

saw. B) The lateral orbital wall and the lateral part of the orbital wall were sectioned using the alternative saw.

C) The medial part of the orbital floor and the lower part of the medial orbital wall were sectioned using a curved

osteotome. For these steps, a specific instrument can be very useful, combining a retractor, a light source and
a suction, but this tool was not available in Ukraine in March 2023 (from Arnaud et al., 2023)
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Figure 11. Anterior skull base osteotomy using an alternative saw, from the posterior border of the lesser wing

of the sphenoid towards the midline, with a malleable positioned in the temporal fossa to protect the brain. The

midline osteotomy, performed using a curved osteotome, established a connection between the ethmoid and the
intracranial cavity (from Arnaud et al., 2023)

Figure 12. Pterygomaxillary disjunction using
an infratemporal approach (from Arnaud et al., 2023)

After the circumferential orbital osteotomies and the
anterior skull base osteotomy, the only remaining zones of
attachment of the face to the skull were the pterygomaxillary
junctions. Pterygomaxillary disjunctions were performed
using an infratemporal approach and were aggressive, as the
junction in young children is fibrous and, in contrast with
Le Fort 1 osteotomies, the detachment must extend higher
towards the skull base (Fig. 12).

The final step of the osteotomy part of the procedure
consisted in a full craniofacial disjunction using Rowe for-
ceps (Fig. 13). In case of resistance to disjunction, the four
following zones must be checked for incomplete osteotomies:
pterygomaxillary junction, pterion, zygomatic arches, and
lower internal angle of the orbit.

After craniofacial disjunction, the ethmoid had a large
opening into the intracranial cavity. To decrease the risk
of pneumocephalus, infection and brain prolapse into the
upper airways, the two periosteal flaps raised at the begin-
ning of the procedure were used to seal the anterior skull
base (Fig. 14, 15). Tissue glue should be used to cover these
two periosteum layers but this product was not available in
Ukraine in March 2023. Protein-rich fibrin was used as a re-
placement of biological glue, obtained by centrifugation from

Figure 13. Craniofacial disjunction using Rowe
forceps. The surgeon must stand at the head of the
patient and visualize the midline of the anterior skull
base (from Arnaud et al., 2023)

Figure 14. Transorbital insertion of periosteal flaps
and suspension to the bandeau. Two layers of
periosteum ensured the sealing of the anterior skull
base (from Arnaud et al., 2023)
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Figure 15. Transorbital insertion of two periosteal flaps and double-layered sealing of the anterior skull base
(from Arnaud et al., 2023)

the patient’s blood during the procedure. The periosteal flaps
were suspended to the bandeau using trans-osseous sutures
(Proléne 4.0).

After skull base repair, the fronto-zygomatic suture re-
gion was reinforced using standard midface osteosynthesis,
as this is an area of mechanical weakness during distraction.
The two distractors were then positioned, starting from the
temporal distractor on each side. The axis of the temporal
distractor was determined based on the direction of the lower
osteotomy line of the tongue and groove design (Fig. 16, 17)
[12]. As neuroscrews were not available, one standard titani-
um screw (4 mm) was used for each distractor fixation plate,
consolidated by 4 absorbable rivets on each plate.

The axis of the upper, fronto-orbital, distractor was
pre-determined as it was positioned along the vertical osteo-
tomy line of the tongue and groove design.

In the specific case of this patient, we repaired the right
encephalocele using a mono-cortical left parietal bone graft.
A fragment of parietal bone was harvested posterior to the
left coronal bone piece (Fig. 9) and split within its thickness.
The outer table was saved to be replaced on its original loca-

SN

Figure 16. Positioning of the right fronto-orbital and
temporo-zygomatic internal distractors. The anterior
end of the temporo-zygomatic distractor was posi-
tioned low on the lateral orbital rim, a few millimeters
above the insertion of the zygomatic arch. The axis
of the temporozygomatic distractor was parallel to
the lower horizontal osteotomy line of the tongue and
groove design (from Arnaud et al., 2023)
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Figure 17. Positioning of the two right internal distrac-
tors — fronto-orbital and temporo-zygomatic — fixed
using one titanium screw per distractor and absor-
bable rivets. The temporo-zygomatic distractor was
positioned parallel to the lower osteotomy line of the
tongue and groove design. A standard midface osteo-
synthesis plate was positioned over the fronto-zygo-
matic suture

Figure 18. Full frontal construct including the minimal-

ly remodeled forehead and the two coronal bands re-

positioned over the bandeau and attached using PDS

sutures and steel wires. The resection of two basal la-

teral triangles on the forehead allowed a posterior tilt
and reduced the retro-frontal dead space

tion and the inner table was used to cover the encephalocele,
after dural dissection and the positioning of a large patch of
periosteum.

The forehead was reconstructed by adding two coronal
bands before repositioning the whole construct on the ban-
deau. The coronal bands were attached to the forehead using
PDS sutures. The forehead itself was remodeled in a minimal
way: 1) petalisation to adapt its curvature and 2) removal of
two lateral basal triangular bands to induce a posterior tilt,
partially correcting the brachycephaly and contributing to
minimize the retro-frontal dead space (Fig. 18).

The full construct including the minimally remodeled
forehead and the two coronal bands was repositioned over
the bandeau and attached using a combination of PDS suture
and steel wires.

Bilateral lateral canthopexies were performed after fore-
head repositioning using thick (2.0) non-adsorbable mono-
filament sutures. These canthopexies involved the suspen-
sions of the inferior tarsal cartilage to the lateral orbital rim
(Fig. 19, 20).

One of the last steps of the procedure involved the
anterior rotation and the suspension of the temporal
muscles using PDS sutures to minimize temporal hollo-

Figure 19. Anterior rotation of the temporal muscle
and anchoring of the lateral canthopexy
to the fronto-zygomatic osteosynthesis plate (arrow)
(from Arnaud et al., 2023)

Figure 20. A) Before external canthopexy: down slanting palpebral fissures. B) The needle inserted from the

coronal approach exited lateral to the external canthus. C) After grabbing the inferior tarsal cartilage, the needle

was reinserted and the suture was suspended to the lateral orbital rim, more precisely to the fronto-zygomatic
osteosynthesis plate (from Arnaud et al., 2023)
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wing (Fig. 19). Skin closure was performed over two drains
without aspiration using absorbable skin sutures only (Vic-
ryl Rapide 4.0), followed by a non-compressive dressing.
Nasal conformers were positioned using sections of an in-
tubation catheter without balloon and fixed to the septum
with a thick (2.0) braided suture (Fig. 21). A nasogastric
tube was inserted through the left nasal conformer. The
procedure lasted 6 hours in total and involved a multidisci-
plinary team (Fig. 22).

After surgery, patient was transferred to the intensive
care unit (ICU). The patient was extubated one hour after
arriving in the ICU. The early post-operative period was
marked by CSF rhinorrhea at day one, tackled by three daily
consecutive lumbar puncture that evacuated 15 ml of other-
wise clear and sterile liquid. The leak was resolved after the
second puncture at day three after surgery. Dressing and

Figure 21. Imnmediate post-operative aspect
with dressing and bilateral nasal conformation.
Tarsorrhaphies aimed at preventing chemosis
and were removed at day 3 after surgery

tarsorrhaphies were also removed at day three. Cefazolin
and metronidazole were continued until day 4 postopera-
tively. A subanesthetic dose of ketamine and a minimal
dose of morphine were stopped on day 5. Paracetamol and
ibuprofen were used symptomatically. The French team
left Ukraine at day five after surgery and the patient was
discharged from ICU at this time, with the central catheter
removed. The nasogastric tube was also removed at this
time with progressive sufficient oral intake. Distraction was
initiated one week after surgery, at a rate of 1 turn every day
(0.5 mm) on each of the four distractors. The distraction
process was uneventful and lasted for twelve days (Fig. 23).
The activators were sectioned after the completion of dis-
traction and the child was discharged.

During this period, daily discussions were hold between
the Ukrainian and French teams using a dedicated chat

Figure 22. After the first fronto-facial monobloc
advancement with the French and Ukrainian teams
(from left to right): Dr Shkolnyi Stanislav, Dr Pavio

Plavskyi, Prof Roman H. Khonsari, Prof Andrii

Kopchak, Dr Oleh Holubchenko, Dr Tetiana Pavlychuk

Figure 23. Progression of craniofacial advancement during the first week of distraction, initiated 7 days after sur-
gery at the rate of 0.5 mm per day. Satisfactory facial advancement associated with partial correction of brachy-
cephaly. Intracranial views showed satisfactory brain re-expansion associated with forehead advancement
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Figure 24. Three examples of chat discussions between the French and Ukrainian team during
the distraction process in March 2024

Figure 25. Correction of exorbitism and inverted bite before surgery (left) and after one week of distraction
(right). The inverted slant of the palpebral fissure was corrected by external canthopexies

channel and all decisions were taken together (Fig. 24). At
the end of distraction, brain re-expansion was satisfactory,
exorbitism was corrected, as well as inverted bite (Fig. 25).

After a period of four months with internal distractors in
place, the devices were removed by the French and Ukrainian
teams in June 2024, associated with a secondary correction
of the right parietal encephalocele that had partially relapsed
(fresh dural plasty using periosteum and new fixation of the
bone grafts using PDS sutures) (Fig. 26).

Discussion and perspectives

The follow-up of the patient will involve regular fun-
dus examinations until the age of 6 to screen for raised ICP,
sleep studies every 2 years until the end of growth to detect
OSAS, and orthodontic management from age 8 to monitor
transversal and sagittal growth deficiencies of the maxilla.
Le Fort 111 osteotomy will most probably be the next major
surgical procedure for this patient, to be performed as late as
possible, followed by maxillomandibular osteotomies with

Figure 26. At day 1 after distractor removal and secon-
dary correction of the encephalocele, in June 2024
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orthodontic preparation to restore the occlusion, and final
esthetical procedures including rhinoplasty, secondary ex-
ternal canthopexies and temporal lipofillings, depending
on the demands of the child [1]. In parallel, neurosurgical
follow-up will also be required for the management of the
potential craniocervical joint anomalies (Chiari malforma-
tion, syringomyelia, instability).

This report describes the practical performance of the
first FFBMA in Ukraine. Together with Ukrainian and
French teams, we have shown that such complex intracra-
nial craniofacial procedures can reasonably be conducted
in OHMATDYT Hospital in Kyiv. Nevertheless, the man-
agement of syndromic craniosynostoses requires a multi-
disciplinary team at the local level, and rare disease plans at
the regional and national levels to direct the patients to the
relevant specialized centers.

At the local level, a functional craniofacial unit qualified
to manage syndromic patients should include:

— a core duo of surgeons centralizing patient care with
a neurosurgeon and a maxillofacial surgeon,

— trained anesthesiology and ICU teams,

— operating room, ICU, and ward nurses with specific
training in craniofacial surgery regarding the management of
dressings, neurosurgical complications, post-operative care
(nutrition, pressure sores), and distraction,

— a group of associated specialists mandatory for defi-
ning surgical indications including trained ENT surgeon,
sleep specialist, pediatric neurologist, pediatric ophthalmo-
logist, pediatric neuroradiologist, geneticist, psychologist,
and neuropsychologist,

— and ideally a dedicated coordinator organizing
monthly multidisciplinary meetings to discuss all complex
cases with the whole team.

At the regional and national levels, the care of complex
craniosynostoses should take place exclusively in specialized
units offering both the required multidisciplinary management
and the technical conditions necessary to perform procedures
such as FFMBA. 1deally, one team managing complex cases

and three teams managing single-suture cases (scaphocephaly,
anterior plagiocephaly, trigonocephaly) would be sufficient to
cover the sanitary needs of the Ukrainian territory, with the
national reference center being in OHMATDYT Hospital in
Kyiv and the regional competence centers in Lviv, Odesa and
Kharkiv. This organization could parallel a similar distribution
for cleft lip and palate expert centers.

Regarding the future of the collaboration between
OHMATDYT Hospital and the Necker-Enfants Malades
craniofacial team, the next steps will involve further practical
training for different members of the multidisciplinary team
(surgeons, anesthesiologists, nurses) based on visits to Kyiv
and Paris. Regular meetings with both teams will be orga-
nized every 3 months to discuss complex cases. The missing
surgical devices will be purchased based on charity support,
including a full set of surgical tools (Fig. 3, 4) and internal
distractors thanks to a partnership with the manufacturer
(KLS Martin, Germany). Furthermore, three topics will be
specifically developed in a 3—5-year perspective: sleep medi-
cine, clinical genetics and mutation screening, and research
will be promoted, involving a partnership between Université
Paris Cité and Bogomolets University.

Craniofacial surgery is a field with many scientific chal-
lenges regarding the choice of procedures and their sche-
dule [13]. The current report is focused on sharing protocols
applied in Necker-Enfants Malades Hospital, one of the
most active craniofacial centers in the world. Soon, with
the development of clinical research with the OHMATDYT
team and its involvement in international clinical projects,
dedicated protocols more adapted to local imperatives will
most probably be developed.

After the recent Russian attacks on OHMATDYT Hos-
pital, international collaborations and the development of
Ukrainian expertise centers in highly specialized fields such
as craniofacial surgery are crucial to maintain long-term per-
spectives and anticipate the future of Ukraine as a European
country involved in multicentric scientific and medical pro-
jects. In this context, the craniofacial team of OHMATDYT

Figure 27. Facial bipartition in a 2.5-year-old child with craniofrontonasal dysplasia, who previously had benefited

from frontal remodeling for the correction of anterior plagiocephaly due to unicoronal synostosis. Case operated

in June 2024 as the second complex intracranial craniofacial surgery performed in OHMATDYT Hospital by French
and Ukrainian teams
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Hospital will join the European Reference Network for rare
and/or complex craniofacial anomalies and ear, nose and
throat disorders (ERN CRANIO) in 2024 as a first step to
a permanent involvement in EU initiatives for rare diseases.

Conclusions

This report confirms that complex intracranial craniofacial
procedures such as FFMBA can be performed in OHMATDYT
Hospital in Kyiv. Since this first case in March 2024, a second
intracranial craniofacial case (facial bipartition for craniofron-
tonasal dysplasia in a 2.5-year-old child, Fig. 27) has been per-
formed in June 2024 in safe conditions with good outcome.

The purpose of the collaboration between OHMATDYT
Hospital and Necker-Enfants Malades Hospital is to support
the creation of a functional multidisciplinary team mana-
ging all complex Ukrainian cases and federating a network
of three other regional craniofacial centers involved in the
care of simpler cases such as single-suture craniosynostoses.
This goal could be achieved in a 5-year perspective, with the
inclusion of the Ukrainian team into the EU networks sup-
porting the treatment of patients with rare diseases.
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"HACA MO8 YipaiHi «OXMATANT», m. Kuis, YkpaiHa

2 HauioHaAbHM MeanyH yHiBepcuteT imeHi O.O. boroMonbusi, M. Kuis, YkpaiHa
3 Necker-Enfants Malades Hospital, Assistance Publique — HOpitaux de Paris, Paris, France

MepLe B YKpAiHi AOGHO-AULEBE BUCYBAHHS MOHOBGAOKOM:
PO3BUTOK KPAHioPALIAABHOT Xipyprii B AikapHi «<OXMATAUT» (Kuis)

Pesrome. JIobHO-1MLIEBE BUCYBaHHA MOHOOM0KOM (JIIBM)
€ KJIIOYOBOIO MPOLEAYPOIO B JIiIKyBaHHI CUHIPOMHMX KpaHio-
CHHOCTO3iB — TPYNU PiIKiICHUX YePETTHO-TUIIEBUX BaJl PO3BUTKY,
1110 MOXXYTb OYTH TTOB’sI3aHi 3 OCTATOUHMMM Bi3yaJlbHUMU, KOTHi-
TUBHUMU Ta MOPGOJOTIYHUMHU TOPYIIEHHSIMU, SIKIIO BUACHO HE
HamaTu nonomory nanieHtaM. OcHoBHe 3aBnanHs JIIBM — ycy-
HYTH MiABUIIEHUI BHYTPIIHbOYEPETTHUI TUCK, eK30(TaIbM, 00-
CTPYKTUBHE aImtHOE TIiji Yac cHy Ta nopymieHHs npukycy (111 xmac)
3a oIHy mpouenypy. Lleit miaxinx Bumarae cnijbHOI poOOTH Iie-
JICTTHO-JIMLIEBUX i HEUPOXipYypriB y paMKax cIrieliajJi3oBaHoi ye-
perHo-HIIeBO1 baraTonpodiibHOi KoMaHau. HampssMox nutsyoi
YepeIrHO-JINIEBOI Xipyprii 0yB po3po0IeHNiT Ha OCHOBI HOBATOP-

cbkux po0it IMona Teche MIACTUYHUM Xipyprom yKpaiHChKOTO
noxomxeHHs1 JaHienem Mapiiakom pa3oM i3 HelipoXipyprom
JlominikoM PeHbe. Y cTaTTi ii1eThes TIpo MiArOTOBKY, BUKOHAH-
HS, CIIOCTEePEKEHHSI Ta pe3yabTaTu nepiioro JIZIBM, BUukoHaHoro
B YKpaiHi, 1110 pO3KpMBa€ MOIAJBIITY MEPCIEKTUBY 715 CTBOPEHHS
MYJIbTUAMCLUUTIUTIHAPHOI KOMaHIW YePeITHO-JIMIIEBOI Xipypril B JIi-
kapHi «OXMATAUT» y Kuesi. Takox Lie mapTHEpCTBO Ma€ IeB-
HUM CUMBOJII3M Y cripobi Pocii 3aumutu mikapaio «OXMATANUT»
8 mumHs 2024 poky.

Kirouogi cioBa: kpaniodauiansHa Xipyprist; BilicbKoBa Xipypris;
YkpaiHa; T0OHO-JIMIIeBe BUCYBAaHHS; iIHTEHCUBHA Teparlisi; CH-
JIPOMHUIA KPaHIOCMHOCTO3
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KAIHIYHUI BUNOAOK
morning glory syndrome

Pesiome. Axmyaavnicms. Piokicna epooywcena namonozis, cuHOpom 6 10HKa, abo CUHOPOM PAHKOB020 CAUBA
(auen. morning glory syndrome), € 2ilikonodioHo eKcKkasayiero 3a0Hb020 NOAKCA O4HO20 A0AYKA i3 3AAYHeHHAM
ducka 30po6oeo Hepsa. Mema pobomu: nasecmu KAIHIMHUI 8UNAJOK Pi0K020 3aX80PHOBAHHS MA NPOOEMOH-
CMpPY8amu MONCAUBICMY NIKYBAHHS YYHKYIOHANbHUX NOpYuUleHb Y nayienma 3 morning glory syndrome. Mame-
piaau ma memoou. Y nauie 00CAi0NCeHHs MU BKAIOUUAU BUNAOOK 3AX80PIOBAHHS Y HOA0BIKA 3 MOHOAAMEPANL-
Hum cunopomom morning glory. I[Iposedeno nosne Komnaexche ogpmanvmonoeiune oocmedcents. Pezyivmamu.
AHnomanis morning glory sease coboio epodicere nilikonodibne noeaubaeHHs NepunaniiapHoi cimxkiexu ma
30p06020 Hepaa i3 3any4eHHAM OUCKA 30p08020 Hepea, sKe N08’a3aHe 3 AHOMANIAMU 0KA ma 20108H020 MO3-
Ky. XapakmepHi 3MiHU 04HO20 OHA: 30inbUleHULL, 6MAHYMUIL OUCK 30P08020 Hepsa 3 0inoi (idbpoariarbHo0
MKaHUHOR 8 1020 yeumpi. Bucnosxu. Morning glory syndrome — namonoeis, namoeenes skoi 0oci hogHicmi0
He 8UBYeHUIl. 3aX60PH8AHHS MOJce 0iaeHOCMY8AMUCS | 8 3PINOMY GiUi, AKW0 NAYIEHMU 3 DI3HUX NPUYUH He
36epmaromsbcs 0o ogpmanvmonoad.

Knrouosi cnosa: morning glory syndrome; namosnozisi ducka 30p06020 Hepsa,; onmu4Ha KO2epeHmHa momozpagis;

dnyopecuenmua aneioepagis; komn’romeprna momoepagis opoimu,; peceepampon

Bctyn

Morning glory syndrome (cMHIpPOM PaHKOBOTO CsIIiBa),
a00 cMHIpPOM B’IOHKA, — PiAKiCHA BpOIKeHa IaTOoJIOoTis,
JIIMKOIMOAiOHA eKCKaBallisl 3aAHbOIO IOJII0Ca OYHOTO SI0TyKa
i3 3asyyeHHsIM nucka 3opoBoro Hepa (JI3H). 36inbieHi
KPOBOHOCHI CYIMHU, 1110 OTOYYIOTh Je(POPMOBAHUIA TUCK
30pOBOT0 HEPBa, HATAAYIOTh IIETIOCTKY KBIiTKH iromei (B’ 10H-
Ka), 1110 BUBHAYMJIO iHIIy Ha3By cuHapomy [1]. Bnepiue rnpo
ueit cunapowm 3raganu W. Reis B 1908 p. 3i ciiBaBTOpamu, siki
oIucalld XapaKTepHY aHOMaJIil0o OYHOTO JIHA, MOPiBHSIBIIN
11 3 pankoBuM csiiBoM. Y 1970 p. P. Kindler onybnikyBas
crarTio 3 onrcoM 10 BUManKiB CXOXOI1 MaToJIoTii, 1110 Ha-
ragyBajia KBiTKY MypIypoOBOTo B’IOHKa, sSIKa pO3MycTuiIacs.
3romoM oTpuMaHi JaHi OyJ10 IMOPIBHSHI 3 TOCIIIKEHHIMU
M. Handmann i P. Kindler, 6ysio 3po6jeHO BUCHOBOK TTpO
Te, 1110 aBTOPU OIKCAJIM Ty K caMy aHoMautimo [1, 2].

ITaTosorist 3ycTpiyaeThCst pilko, TOMY y OLIBIIOCTI MMy-
OJTikallili OMMCYIOThCS OKpeMi KJiHiuHi Bunaaku. TouyHuit
naToreHe3 morning glory syndrome He BcTaHOBJIeHO |[3].

ExckaBaltist Moxxe cTaTucs abo B pe3y/ibTaTi HEeIpaBUIbHO-
rO 3aKPUTTS eMOPIOHANBHOI IIITMHNA Ha 6-My TIKHI BHY-
TPITHBOYTPOOHOTO XUTTSI, a00 B pe3yJIbTaTi IEPBUHHOTO
nedeKTy Me3eHXiMallbHOI TKAaHUHU, 110 NPU3BOAUTH 10
BaJl PO3BUTKY CKJIEPH, CYIMH i LEHTPAJIbHOI i i, TAKUM
41iHOM, Oepe Ha ceOe IosIBy BapiaHTa KOJJOOOMU 30pOBOIO
Hepsa [4]. JocmimkeHHS Ha OCHOBI ONITUYHOI KOTepeHTHOI
tomorpadii (OKT) npoaeMoHCTpyBain HasIBHICTh aHO-
MaJIbHOTO 3B’SI3KY MiX cyOapaxHOITaJabHUM Ta CyOpeTH-
HaJIbHUM TIpocTopaMu. BinmoBimHo 10 1Mx maHux Oyno
BUCJIOBJIEHO MPUMYILIEHHS PO aHOMaJlil0 MEPBUHHOTO
HENWPOEKTOAEPMATILHOTO PO3BUTKY 3 JUJIATAIli€0 TepMi-
HaJIbHOT'O CTe0J1a 30pOBOI0 HEPBa, 3a SIKOIO CJIi1y€ BTOPUH-
Ha MOCTHATaJIbHA Me3eHXiMajlbHa aHoMaltid [5, 6]. IcHye
TMPUMYIIEHHS, 1[0 CMHIPOM BUHUKAE Yepe3 Me3eHXiMaJIbHY
aHOMaJIil0 BHACIIIOK 30iIbIIIEHHS TIepUMAITIIIPHOI MepexXi
[7]. Bynu 3amporioHoBaHi 1Bi OCHOBHI Teopii: Teopisi CKOpo-
YeHHs M SI13iB, sIKa IPUITMCYE CKOPOUEHHSI TeTEPOTOINIYHUM
IJIAAKUM M’sI3aM 3aIHbOI YaCTMHMU CKJIEPH, i Teopist OaiaH-
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cy TUCKY, sKa Tiependayvae MoTiK piluHU Yepe3 aHOMaJIbHi
CITiBYCTSI Mixk Cy0apaxHOifaJIbHUM MPOCTOPOM Ta IOKCTara-
MNUISIPHUM CyOpeTMHAILHUM IIPOCTOPOM [8].

TToBinomisiEThCS, 110 MOMMUPEHICTh CUHAPOMY CTaHO-
BuUTH 2,6 Ha 100 000 yonoBik. ¥ CIIIA 1€ 3axBOplOBaHHS
3yCTpIvYa€EThCS pinllie y YopHOIIKipux aoneii. Yacriie 3a
BCe 3aXBOpIOBaHHs ogHoOiuHe. [1pu crmankoBoMy aHaMHe3i
3a3BMYail MMPOIIEC IBOCTOPOHHIN (6insg 65 %). YpaxkeHHs
000X oYeif crocTepiraeTbest MpUOIU3HO B 16 % BUmam-
KiB. 3a3BM4aii CHHAPOM HiarHOCTYEThCS Y Billi ABOX-II’SITU
pokiB. Lle moB’s13aHO 3 HEMOCTATHBHOIO YCBiTOMJIEHICTIO,
OCKIJIbKM MalliEHTH YacTillle MPOKUBAIOTh Y CIIbCHKIilA Mic-
LIEBOCTI i MAIOTh OLTbIIT HU3BKUIA COLIaTbHO-EKOHOMIUHUIA
cratyc [9—11].

XapakTepHOI 03HakKoi0 morning glory syndrome
€ JiiikornoaibHa ekcKaBallisi COCOYka 30pOBOro HepBa,
BEJIMKE COCOUYKOBE MOTIMOJIEHHS, 110 MOIIUPIOETHCS Ha
BECh IMCK 30pPOBOro HEepBa, 3 LEHTPAIbHOIO TUJITHKOIO
O1J101 I1ialbHOI TKAHMHM Ta MepUNaniisipHOI0 Xopiope-
TUHaJIbHOIO MirMeHTalieto. KpoBoHOCHI cynuHU 3BY-
JKEHi Ta po3ralioBaHi paniaabHO. 30iJIblIIeHA KiJIbKICTh
OpSIMUX CYOIVH CiTKiBKHU, IO BiAXOISThH Bill Kpalo AUCKa,
TaKOX MOXHa MOOAYNUTU MEePUNANiIsSIpHY MirMeHTallilo.
TepMiH «3axoIIeHHSI MaKyJIM» BUKOPUCTOBYETHCS, KOJIU
B €KCKaBallilo 3ajlydeHa MaKkyJja. Takox Oyiau omucaHi
CKOPOYEHHSI 30pOBOTO HEPBa, SIKi MOSICHIOIOTHCS HasIB-
HicTio MiodiOpobacTiB y cocoukax. Yepes oMHOCTOPOHHE
yYpakeHHSI B OLIbLIOCTI BUMAAKIB MOXHA Bil3HAYUTH ade-
peHTHH nedexr 3inumi [10, 12, 13]. AHomais morning
glory Moxe OyTH YaCTUHOIO iHIIIMX CUCTEMHUX aHOMaJTiit
i CHUHAPOMIB, X0ua BOHA He € CrieUr(piYyHUM reHETUYHUM
3axBOploBaHHAM. HaitGinbi BiporinHUMU € BUSIBIICHHS
TpaHC(eHOoiTaJIbHOro 0a3ajJbHOTO eHlledaolese Ta Bal
PO3BUTKY cepeHbOo1 30HU 00aunuus. TpaHcheHoinanbHe
eHuedanouese sBase cO000 BUMMMHAHHS MEHiHTeasb-
HOro Milka uepe3 ne@ekT KIMHONMOAiOHOI KiCTKH i 4a-
CTO BKJIFOYAE TepexXpecT 30pOBUX HEPBIB i Timoragamyc.
IHomi cmocTepiraeTbcs cepenrHHa yIIeJIUHA M’ SIKOTO
nigHeOiHHS 3 Bi3yali3alli€lo BHYTPIIIHbOPOTOBOTO IO~
mupeHHs eHuedanonene. CuHapoMm morning glory Mmoxe
acolliIoBaTHCS 3 aHOMATISIMU TTIEBHUX CTPYKTYp OKa (KO-

JloboMa KpUIITaluKa, CTiliKa rinepriiasis cKjaomnoaioHoro
Tina), cdheHOoapuHTeaIbHUM MEHiHTroeHI1edanoleme,
JI000BO-HOCOBOIO AHCILIAa3ielo Ta xBopobow Koatca, mi-
Kpodranbmom [4, 13, 14].

Zou 3i cniBaBTOpaMM MPOBEIU aHaTi3 exorpagiuHux
BUMIipIOBaHb OYE 3 CHHIAPOMOM morning glory y Beam-
Kill KOropTi, y sIKiii BUSIBUIM (haKTOPU PU3UKY Ta IMPOTHO3
3axBoproBaHHs [15, 16]. JIikyBaHHS Liiei aHOMAUTii HEMAE.
OnHaK BaXJIMBO ONTUMI3yBaTU TOCTPOTY 30py, 1100 3a110-
OirTu amOrionmii.

MeTa HAILIOTO JOCJIIKEHHSI — HABECTU KJiHIYHUI
BUIIAOK Ta MPOJAEMOHCTPYBATU MOXJIMUBICTDh JIiKyBaHHS
(byHKIIOHATBEHUX MOPYIIEHbD y TallieHTa 3 morning glory
syndrome.

Martepiaau Ta metoamn

Y Hauie nociiikeHHs MU BKJIIOYUJIM BUMAA0K 3aXBO-
pIOBaHHS y YOJIOBiKa 3 MOHOJIaTepaJIbHUM morning glory
syndrome.

IIpoBeneHo MoBHE KOMIJIEKCHE O(TanbMOJIOTIU-
He 0OCTEeXEeHHS 3 BUSHAYEHHSIM MaKCUMaJIbHO KOPUTO-
BaHOI TOCTPOTHU 30Dy, KOoMIT' 10TepHY Itepumetpiro, OKT,
(nyopecuenThy anriorpacdiio (PAI'), B-ckaHyBaHHS, peo-
opraaeMorpadito (POI).

Pe3yAbTATU TO OGroBOpPEHHS

XBopuit I'., 1972 p.H. ['ocTpoTa 30py mpaBoro oxka
0,6 Hekop., niBoro oka 0,3 Hekop. [Tpu 06CTEXKEHHI OYHO-
TO JTHA IIPaBOro OKa: JUCK 30POBOT0 HepBa OJ1im0-pOXKeBUIA,
Outiniie 3i CKpOHEBOTrO OOKY, apTepil 3By>KeHi, Y 30Hi MaKy-
JIM TTOCWIeHI pediiekcu. 3a XOI0M CYIMH CiTKiBKa illemizo-
BaHa (puc. 1A).

BusiBiieHa ofHOTHUITHA KApTUHA OYHOTO THA JIiBOTO OKa:
JIMCK 30pOBOTO HEpBa 3HAYHO 30UIbIIEHUI Y TiaMeTpi i po3-
TalllOBYEThCSI Y BOPOHKOIIOAIOHII 3amaauHi, Oaiguii, Mae
OLISICTY OUISIHKY B LIEHTPI, 110 SBJISIE COOOI0 MIEPCUCTYIOUi
riajloinHi 3aJIMIIKY, SIKi CKJIaIaloTh i 00iM0K HABKOJIO TUCKa.
V MakyJIsIipHili 30Hi BOTHUILA BTOPUHHOI nereHepaitii. Kinb-
KiCTh CYJIMH JMCKa 3MEHIIIeHa, BOHU 3HAXOMAThCS OJIMKUYE
IO KpaiB JIiKKU, TTeperuHalouuch y nepunamniisipHii mi-
JstHi. CyouHU CiTKiBKY MalOTh HAA3BUYANHO IIPSIMUI XiIT

PucyHok 1. @oT1o oyHoro gHa nauyieHTta I., npaBoro (A) Ta nisoro (B) oka
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PucyHok 2. Kommr’'rotepHa nepumertpisi xsoporo ., npaBoro (A) Ta nisoro (B) oka

i TONIISIIOTHCS i/l TOCTPUM KyToM. Besuki cynMHu CiTKiBKU
6epyTh IIOYATOK Bif MeprMepUIHOTO KPato ONTUIHOTO THC-
Ka, paliaJIbHO MPOCTATAOYUCH 10 MEPUNAMNIISIPHOI CITKIBKU
aHOMAJIbHO MPSIMUM IUISIXOM, i IPUXOBaHI B LIEHTPi ITyIKOM
dibporii (puc. 1B).

Line 1=1.35mm
Line 2 =2.14 mm

[V=1532m]
[V=1532m]

Komir’rorepHa rnepuMeTpist paBoro oka (24°): nmapatieH-
TpaJIbHO OYTOIOAiOHa Aerpecisa (medekT mapiB HEPBOBUX
BOJIOKOH) Y BEpXHili TTOJIOBUHI MoJist 30py (puc. 2A); 1iBOro
oKa (24°): cmocTepira€TbCsl KOHIEHTPUYHE 3BYKEHHS OIS
3opy 10 10—15° Bin Touku dikcaii (puc. 2B).

IIpu B-ckaHyBaHHI JIiBOro oKa BUSIBJIEHO HasIBHICTh
Y BITpeOpeTUHAJIbHIN MOPOXKHUHI TiITOEXOTeHHOI CTPYK-
TypU, XOPiOpEeTUHANIBHUI 11ap MPUJIsITae, BUpaXxeHa re-
TeporeHHa IpomiHeHis B 30Hi JI3H Ta HaBKoIO mucka
30poBOTO HepBa, [1-moaibHa Kojoboma aucKa TITMOMHOI0
1,35 MM, 3aBmMpiiky 2,14 MM, y 3aIHBOMY BiIUTiTi CKJIe-
pu — JilikononioHa aedopmatiist (puc. 3).

IIpu dayopecueHTHill aHriorpadii npaBoro oka
3HAYHMX 3MiH HE BiAMiueHO; Ha JIiBOMY Olli Bil3Haya-
I0ThCS1 TPOTPECUBHE 3a0apBJICHHSI MEPUTAMiISIPHOI 30HU
B aKTUBHIiH ¢a3i Ta rinepdaoopecueHis Jucka 30po-
BOTO HEpBa i BOTHUIL BTOPUHHOI JereHepallii Makyjiu
(puc. 4B).

3a nanumu OKT, Ha mpaBoMYy O11i 3MiH CITKiBKM B MaKy-
JIIPHIl AiSHII He BUSIBIIEHO (pUc. 5A); Ha JIiBOMY Olli CIIO-
CTEPITaloThCsl 3HVXKEHHSI 3arajIbHOTO 00’€MY PETUHAIBHOT
TKAHUHM Y OUISTHII Maky/u, aedopMalliii BiTpeopeTuHab-

PucyHok 4. @Al xsoporo ., npaBoro (A) Ta nioro (B) oka
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PucyHok 7. OKT J3H npaBoro oka xsoporo I'.

HOTO iHTepdelicy y Ha3aIbHOMY CETMEHTIi, TOTOHIIICHHS
CITKiBKM Y TIeprepUIHMX BifigaX HUXKHIX CETMEHTIB [li-
JISTHKY Makynu (puc. 5B).

IIo crocyerbest OKT JI3H npaBoro oka, To BigMiueHU
niamMeTp ioro ctaHoBUTH 1,55 MM (puc. 6A), a 1iBOro oka —
30ibIIeHUI 10 3,52 MM, TOOTO MPAKTUYHO BABIYi OUTBIINIA
3a cepenHbocTaTucTuaHmii (1,8 MM) (puc. 6B).

Takox na OKT [A3H mpaBoro oka BUSIBJIEHI IIpepeTH-
HaJIbHi 3MiHU CKJIOTIOAiOHOTO TiNa (puc. 7).

Ha KT-ckanax op0iTu po3TaiioBaHi CHMETPUYHO 3 HOP-
MaJbHUM PO3BMHEHHSIM OpOiTAJILHOTO KOHYCA, MiJITHOK
KiCTKOBOI CTPYKTYypHX He Bu3HavaeThcsl. OuHi s16JyKa cu-
MeTpuyHi. BmicT ounux s161yK miinbHicTio 10 oa. H, crinka

piBHOMipHa, YiTKiCTh KOHTypa 30epexeHa. 30pOoBUil HEPB
MpaBoi OpOITU MPOCTEXYETHCSI 0€3 BUIMMUX OCOOTIMBOC-
Teil y peTpoOynpoapHOMY cerMeHTi 1o 0,5 cM, y cepenuHi
ouHui 10 0,32 cMm. 30poBUil HEPB JIiBOI OPOITH: TTO HUXK-
HbOMY KOHTYPY B 3aAHbOMY MOI'0 BilJiJli BU3HAYAETHCSI
By3Ji0Be yTBOpeHH:T 10 0,5 X 0,3 cM, IIiIbHICTh pEYOBUHU
+2... 61 on. H. OxopyxoBi M’s131 6€3 BUTUMHUX 3MiH 3 060X
00KiB. PeTpoOynbpbapHa KJIiTKOBMHA Ta OYHA BeHa 03 0COo-
OGaMBOCTE.

3a nanumu POI', 06’eMHe my1bcOBe KPOBOHATIOBHEHH S
SIK MPaBOTO, TaK i JiBoro oka (rmokasHuk RQ) craHosuiio
1,2 %o, 1110 CYTTEBO HIKYE 3a BIKOBY HOpMY (ITOKa3HUK RQ
B HOpMi CTaHOBUTH 3,2 %0).
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Bpomxeni anHomatii oka € mpo0J1eMOI0 SIK Y JOCITiIKEH-
HSIX, TaK i B KJIiHiYHil mpakTuli. Hapasi Mu Bce 111e Maemo
HETOYHI JaHi oA ix maTodi3iosorii.

YacTka TBOCTOPOHHIX BUIA/IKIB, 32 TaHUMU JIiTepaTypH,
CTaHOBUTD 16 %, Ma€ MIMPOKMIA CIICKTP OYHUX acoLiallii
3 KOCOOKICTIO Ta yCKJIalHeHHSIMU CiTKiBKU. [Ti3Hs niarHoc-
THKAa Ma€ MoraHuii 30poBuii mporHo3s [13, 17].

IIpu morning glory syndrome rocTtpoTa 30py MOXe
3MiHIOBaTUCh Bil HOpMajbHOi (1,0) 10 paxyHKY IaJblliB,
3aJIeXKHO Bill CTyIEeHsI aHOMaJlii 30poBoro Hepsa. [1pu He-
CIPUSITIMBOMY TTPOTHO3i TOCTPOTA 30pY MAIliEHTIB CTAHO-
BuUTb 0113bK0 0,1 [18]. ¥ HamoMy crioctepexkeHHi rocTpoTa
30py craHoBwiIa (0,3 HEKOp., 11€ JO3BOJISIE TIPUMTYCTUTH, 11O
MPOTHO3 COPUSTIMBUIA. Y MallieHTIB 4aCTO CIIOCTEPiraloTh
SIBUIIIA JIEMKOKOPIii 41 KocookocTi [13, 17]. ¥V Hamoro xBo-
pOro MoJiOHUX CUMIITOMIB He OyJI10.

Komnoboma 30poBoro HepBa, Ha BiAMiHY Big morning
glory syndrome, 3a3Buuaii BUIJISIIAE 1K OiJie TTOTIIMOJICHHSI,
1110 3aXOILJIIOE HMXKHIO YACTUHY i MOLIMPIOETHCS HA Cy-
IVMHHY 000JIOHKY Ta CiTKiBKy. Koysobomu 30poBoro HepBa
TaKOX MO030aBJeHi LEHTPAJIbHOIO IiaJIbHOTO MyYyKa Ta
MEePUIIAIIIISIPHOIL IMIrMeHTallii, 110 CIIOCTePiraloThes MpU
aHoMmaJtissx morning glory. BaxiuBo audepeHiiroBaTi
KOJIOOOMM BiJ aHOMaJii AMcKa morning glory, oCKiJIbKK1
KOJI000MU 30pOBOTO HEPBAa MOXYTh OyTH TIOB’sI3aHi 3 Ta-
KUMU CUCTEMHUMM CUHJIPOMaMHU, K Balu ceplisl, aTpesis
X0aH, 3aTpUMKa pOCTy, aHOMaJlii CeY0CTaTeBOi CUCTEMU
Ta aHoMmaJii Byxa. Koso6oma 30poBOro HepBa XapakTepu-
3YETHCS BEJIMKOIO €KCKaBalli€lo, siKa 3a3BUYail 1e1leHTPO-
BaHa BHU3, 1110 Bi/lMIOBila€e MOJOXEHHIO eMOpioHaIbHOT
minnHu. Exckapaliiss Moxe 3aTryBaTy IMPUIIETIY CiTKiB-
Ky i cynuHHY 000710HKY. BepxHiil HelipopeTUHATbHUI
00iI0K HOpMaJIbHUIA, a HUXKHIl BUTOHYEHUIA. Y 6aratbox
MyOIiKaIisX BiZ3HAYAETHCS MiABUINEHUI pU3UK PO3BUTKY
B YpaXXeHOMY Ol1i TAKUX PO3JIaJliB, K BITHOCHUI adhepeHT-
HU# nedexT 3iHulli, ITepCUCTyiova TilepIuiasisa nepBUH-
HOTO CKJIOMOAIOHOIO Tijsia, 3aJIMIIKY TiajoimHol apTepii,
BidlllapyBaHHS CiTKiBKM, BpOIXKEHa KaTapakTa, 3aIHili
JICHTUKOHYC i reMaHrioma [19-21].

IIpu pyHKITIOHATBHUX TOCTiIXKEHHSIX MOXYTh OYTH BU-
sIBJIEH] 1eheKTH TIOJIsT 30pY: 30UIbILIEHHSI CIITIOl TUISIMU Ta/
abo 11IiJIbHA IIeHTpabHa CKOTOMa [22—24]. AJie B HallloOMy
KJTIiHIYHOMY BMITIa[IKy CIIOCTEPIrajocsi KOHLEHTPUUHE 3BY-
JKEeHHSI 110J1s 30py 1o 10—15°.

TlepumnaninsgpHa cragisoma — 11e BUIMKa A1CKa 30POBO-
TO HEpBa, NPU SIKilt IMCK BUAHO B HUXKHII YaCTUHI BUIMKU.
HMoro MoxHa BiIpi3HUTH Bix aHoMatii morning glory 3a Bin-
CYTHICTIO LIEHTPAJIbHOTO TTiaJIbHOTO MyYyKa Ta HOPpMaJIbHOT
CYIMHHOI MepeXi CITKiBKM.

YacToro 3HaxigKo Mpu MarHiTHO-PE30HAHCHIN TO-
Morpadii € aHoMatil Katiopy incuaaTepabHOTO 30pPOBOTO
HepBa Ta xiazmu [25, 26]. Y HalIoMy BUIAAKY TaKUX 3MiH
He OyJ10.

®moopecueHTHa aHriorpadist, 3a JaHUMKU 0araTbox
aBTOPIB, MOKA3YE TiMmodII00peCcIeHIIiI0 B IEHTPi A1UCKa,
YUCJIEHHI padiaibHi CYIUHU Ta MOXJIMBI MEPUITAITIISIPHi
3MiHM HABKOJIO IMCKA 30pOBOTO HEPBA Y BUTJISAII TUISIMU -
ctoi dryopecueHii [15]. She Ta crriBaBTOpH ITOBITOMUINA
PO 3HAYHY MOLIMPEHiCcTh Hemepdy3iliHoil mepudepuy-
HOI CITKiBKY i 3aIIpOMOHYBaJIN IIPUIISATH OiIbIlIe yBaru

IIbOMY acCIIEKTY y HallieHTiB 3 morning glory syndrome
[27]. ¥V Hamoro naiieHTa Ha J1iBOMY OIli Bil3HA4alOThCS
IporpecruBHe 3a0apBeHHS NepUNaNiIIpHOL 30HU B aK-
TUBHIH (da3i Ta rinepdaroopecueHiliss 1ucka 30poOBOro
HepBa i BOTHUII BTOPUMHHOI AereHepauii makyau. Lli nani
MOXYTb OYTH OCHOBOITOJOXHUMU TSI PO3POOKU BIOCKO-
HaJIEHOTO MiAXO0My 10 JIIKyBaHHS LIMX XBOPUX JJIs1 30epe-
JKEHHSI 30p0oBUX (DYHKIIii Ta 9KOCTi XKUTT. bausbko 45 %
MAalLi€HTIiB 3 MM JiarHO30M MalOTh acolliiloBaHi Liepedpo-
BaCKyJISIpHI aHOMaJii, SIKi IMiATBePIXYIOTh TillOTe3y IIPO
MEepBUHHUIN Me3eHXiMadbHUI nedekT [28]. ¥V Hamomy
NOCHIAXEHHI MU Ha 000X OYax BU3ZHAYMJIU 3HUXKEHHS M0~
Ka3HuKa 00’€MHOTO IyJIbCOBOTO KPOBOHAIIOBHEHHS OKa
3a nanuMu POT B 2,7 pa3a BiJ BiKOBOi HOpMHU, 1110 TaKOXK
OyJIO TIOB’SI3aHO 3i CTOHIIIEHHSIM CyIMHHOI 000JIOHKH 3a
nanumu OKT.

B onHocTopoHHIX Bunagkax morning glory syndrome
HEOOXiTHUI peTeJbHUI MOHITOPUHT MapHoOro oka. Ha
MapHOMY OIli MOXKe PO3BUHYTHUCS IATOJOTisl CiTKiBKU
y Burisiai puctpodii, BimlapyBaHHsI, KaTapakTu [29].
Y HamoMy BUIanKy MU Oauyuaud APY3M CiTKiBKM Ha Iap-
HOMY OIIi.

Ha croroaHi He icHye edeKTuBHOI Tepamnii morning
glory syndrome. OgHak IMPOIOBXYIOTHCS MOILIYKM 3aX0-
NiB, sIKi MOXYTb CIIOBUILHUTU MIPOTPEeCyBaHHS 3aXBOPIO-
BaHHsI, 6a3yI0TbCSI HA HAYKOBOMY PO3YMiHHi MeXaHi3MiB,
11O JIeXKaTh B OCHOBI MOro maToJIoTii. Y HalIoMy BUIIal-
Ky aKTyaJbHUM € npodilakThka IereHepalii Makyiu
i 3aIHBOTO MOJI0CAa HA MAapHOMY Olli HAIllOTO XBOPOTO.
st 30epeXeHHsT TOCTPOTU 30py MU 3BEPHYJIM yBary Ha
Pecsera® ®opre Ta Hyrpod® @opre. KommoneHT dop-
myan AREDS nosenu cBoto eeKTUBHICTh Y MEHEIX-
MEHTIi BiKOBOi AereHepallii, J0Be1eHO 3MEHIIYIOTh PU3UK
mporpecyBaHHS TuCcTpodivHmx 3MiH. CaMe Tpru3HaYeHHSI
aHTuokcuaaHtiB popmyau AREDS ta AREDS II (ne
€ He auule UMHK, BitTamMiH C, E, ane it moTtein 10 mr ta
3€aKCaAaHTUH 2 MT) i € aKCioMOl0 cydyacHOi1 o TalbMO-
JIoTii Tpu BiKOBiil Makyiaoauctpodii. Tomy 3 ornsay Ha
BiICYTHICTb iHIIIOTO JOBEIEHOTO MaTOTeHEeTUYHOTO JIiKY-
BaHHSI MM i pekomeHyemo ¢hopmyny AREDS I1, nocune-
HY pecBepaTpojoM, oMera-3 Ta BitaminoM D. [JouinibHO
BUKOPHCTOBYBATU KapOTUHOIAMU JIOTEIH i 3eaKCaHTUH,
0 BXOIATH m0 ckiany Hyrpod® ®Dopre ta PecBera®
DopTe i gKi caMe i HOPMYIOTh MaKYJASIPHUN MTITMEHT.
V nocnifXeHHsIX in vitro Ta in vivo pecBepaTpos Ma€e 6e3-
JIiY KOPMCHUX BIUIMBIB Ta Jli€ HAa 0araTboX piBHSX, SIK-OT
KJITMHHA Tepeaaya CUrHajiB, (epMeHTAaTUBHI LIJISIXU,
aroIITO3 Ta eKCIIPEeCis reHiB, o0 3armo0irT KOpoHApHUM
MOIIKOMXEHHSIM Ceplisl Ta AeTeHepaTUBHUM 3aXBOPIOBaH -
HsaM abo 6opoTtucs 3 Humu [30].

BMcHOBKM

Morning glory syndrome — pinKicHa BpoIKeHa I1a-
TOJIOTisl, MaTOreHe3 sIKO1 10Ci MOBHICTIO HE BUBYEHMIA.
Onucanuii B HalIiif poOOTi BUMAMOK CBiTYUTH PO TE,
110 3aXBOPIOBAHHS YaCTO € OJHOCTOPOHHBOIO MATOJIO-
ri€1o, sika BUSIBJISIETHCS Y PAHHbOMY AUTSYOMY Billi, aje
TaKOX Ma€ Miclie JiarHOCTHKa B 3piJIoMy Billi, OCKUIBKHU
3ip 30€pira€TbCsl BUCOKUM i MAIliEHTU HE 3BEPTaIOTHCS 10
odranbpmoJora.
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Kondikr intepecis. ABTOpU 3asIBJISIIOTH IIPO BiICYTHICTh
KOHJIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi ITpY MiATOTOBL JAHOI CTATTi.
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Clinical case
of morning glory syndrome

Abstract. Background. A rare congenital pathology, morning glory
syndrome, is a funnel-shaped excavation of the posterior pole of
the eyeball involving the optic disc. Aim: to present a clinical case
of a rare disease and the possibility of treatment of functional dis-
orders in a patient with morning glory syndrome. Materials and
methods. In our study, we included a case of a man with unilateral
morning glory syndrome. A full comprehensive ophthalmic exami-
nation was performed. Results. Morning glory anomaly is a congeni-
tal funnel-shaped deepening of the parapapillary retina and optic
nerve involving the optic disc, which is associated with eye and
brain anomalies and is characterized by a syndromic manifestation.

Characteristic changes of the fundus: an enlarged, retracted disc
of the optic nerve with white fibroglial tissue in its center. Conclu-
sions. Morning glory syndrome is a rare congenital pathology whose
pathogenesis is still not fully understood. The case described in this
work indicates that the disease is often a one-sided pathology, which
is detected in early childhood, but diagnosis also can be made in
adulthood, when vision remains high, and patients do not consult
an ophthalmologist.

Keywords: morning glory syndrome; optic disc abnormality; optical
coherence tomography; fluorescein angiography; computed tomo-
graphy of the orbit; resveratrol
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ToniyHa AlarHoCTUKA opoPaALiaAbHOro 60AI0
(KAIHIYHU BUNOAOK)

Pe3tome. V cmammi nagedeno kninivnuii éunadok 15-piunoi nayienmiu, axa 36epuyaacs 3i ckapeamu Ha 0inb
V NPUBYUIHO-)ICYBANbHILL QiNSHYI 31164, 00MedIceH s BIOKPUBAHHS poma, a MAKoic ippadiayiro 60410 y CKPOHI, 8YX0
ma nudcHIO weaeny 34iea. llicaa nepsunnoeo o6cmedcents cmomMamon02omM-mepanesmom nayienmeka oyaa Ha-
npasaeHa 0o cmomamonoea-xipypea oas nodanrvuloi diaeHocmuku. 38axcarouuy Ha CUMRMOMU MA KAIHIMHULL 02150,
6yn10 3anidospero miogacuiarvHuii CUHOPOM 60160801 OUCHYHKYIT CKPOHEBO-HUNCHbOUEAENHO20 cyen00a, 00HAK
BHUNCEHHS YYMAUBOCII 8 OINAHUI HUICHBOI 2y0U Ma A3UKa 6KA3Y8AN0 HA MONCAUBE YPAICEHHS MPIH1aACmO20 Hepaa.
Ilodanviue ob6cmedicents, 6KAIOMHO 3 eneKmpoHelipomioepagbicio, enekmpomioepagicto ma mMacHimHo-pe30HAHCHOIO
momoepagiero, 8UABUNO0 YPANCEHHS Ni6020 HUICHbOW,EAENHO20 HEPEA, CNPUHUHEHe HAABHICMIO 0A2amOKaAMepHO20
PIOUHHO020 YMBOPEeHHS 8 NPOEKUIT IHhpamemnopanrvHoi asmMKu, ke mucHyao Ha Heps. TlayicHmky HanpasieHo
Ha Koxcyabmayito do Incmumymy wetipoxipypeii im. akad. A.Il1. Pomodanosa 0as nodaavuioeo aikyeanus. Lleii
8UNADOK NIOKPECAOE 8aNCAUBICMb Midcghaxoeo2o nioxody 6 diacHocmuyi ma Aiky8arHi opoghayiarbHoeo 60410,
00001180 Y 8UNAOKAX, KOAU KAIHIMHA KADMUHA 8UXO0UMb 3 MeXCi MUNOBUX CUMNMOMI6 MioghacyianrbHoeo CUH-
dpomy. Buache 3anyuenns cneyianicmie pizHux Hanpsamkie 0036045€ MOUHIULe BUSHAHUMU eMIOA02II0 CUMNMOMIG
ma pospobumu 8i0N0GIOHY MaKmukKy AiKy8aHHs.

KnrwouoBsi cioBa: opogauyiansuuii 6ins; dugepenyiarvha diacnocmura; mpuzepHi MouKu; HEPEOBa CUCMeMA;
CKeAemHO-M A3084 CUCEMA,; NCUXO2EHHI haKmopu; CKPOHEB0-HUICHbOUEACHHULL CY2n00

Bctyn

JwndepeHiiaabHa TiarTHOCTUKA opodalliaibHOro 00JII0
€ CKJIaIHOIO MPOOJIEMOIO, sIKa CTOITh Meped JiKapsiMu pi3-
HUX CMelialbHOCTe|, 30KpeMa CTOMAaToJIoraMu, HEBPOJIO-
raMy Ta OTOJIApMHTOJIoraMU. MiKIUCIIUTUTIHAPHUIA TTiAXi
€ KJIIOYOBMM JIJIS1 TOYHOT'O BCTAHOBJICHHSI TiarHO3y i ehex-
TUBHOTO JIiKyBaHHS. TpyaHOII TiarTHOCTUKM ITOB’sI3aHi 3i
CKJIAJIHOIO aHATOMIUHOIO Ta CTPYKTYPHO-(DYHKITIOHATBHOIO
opratizaii€o opodamiaJbHOI JUISTHKY, HassBHICTIO BEJIMKOL
KUTBKOCTi aHaCTOMO3iB YepeITHO-MO3KOBUX HEPBIiB Ta Be-
reTaTUBHUX TaHIJIIIB (CUMIIATUYHUX i MapacUMIIATUYHUX),
1110 OOYMOBJTIOE BUCOKY WMOBIPHICTb TIEPEKPUTTSI CUMII-
TOMIB i CKJIaIHICTh BUSIBJICHHS NepLIONPUYMHU 6010 [1].
Tomniunwnit giarHo3 opodarialbHOro 000 IPYHTYETLCS Ha
JETAIbHOMY aHaJli3i XapaKTepUCTUK O0JIbOBOIO CUHIPOMY,
SIKUI BiIPi3HSIETHCS 3a CBOIMM MPOSIBAMU, SIK-OT XapakTep,

IHTEHCUBHICTb, JIOKaJi3allisl, €TiOJOTis Ta MOXJIUBICTD ip-
pamiaiii 6omo. JndepeHuianpbHa miarHOCTUKA TIepeadadae
BUKJIFOUEHHS TaKWX MIPUYMH 00JT10, SIK iH(eKIIii, TpaBMHU,
IMyXJUHU a00 cucTeMHi 3axBopioBaHHs [2]. Ha mepiomy
eTani qudepeH1ialbHOI 1iarHOCTUKK opodallialbHOro 60110
HEeoOXiTHO BU3HAUYMTU TUII 60110 [3]. dpyruit eran rependa-
Ya€ BUKOPUCTAHHS TOITIYHOI TiaTHOCTUKM JIJIsl TOYHOTO BU-
3HAYEHHS JIOKaJTi3allil MaToJOriYHOro Mpolecy B CTPYKTYpi
opodatianpHoi minsgHky [4]. I[1py BcTaHOBIEHHI IiaTHO3Y
y nauieHTa 3 opodaluiaibHUM 00JIeM CJTif BpaXoByBaTH KJia-
cudikalito 00JbOBUX Ta BHYTPIllIHbOCYTII000BUX PO3JIaIiB
CKpOHeBO-HIKHboIIeaenHoro cyrioda (CHILIC), 3 akiieH-
TOM Ha CTaH i MOJIOKEHHS CYrJI000BOro IMCKa, a TAKOX Ha
BU3HAYCHHS TUIIIB MiaJITili, 110 MOXYTbh CYIIPOBOIKYBAaTHA
GOJILOBUI CUHIPOM |5, 6]. MexaHi3Mu BUHUKHEHHST opoda-
LiaJIbHOTO OO0JII0 BKJIIOYAIOTh HEPBOBY i CKEJIETHO-M SI30BY
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CHUCTEMH, TIPOLIECH LIEHTPAJIBHOI i mepudeprnIHoi ceHCnbi-
Jizaitii (3HMKEHHST 60JbOBOTO TIOPOTY) Ta B3AEMO/III0 MixX
COMATUYHUMM i TICUXOTeHHUMM (pakTopaMu. IlaTtomoriuni
3MiHU B HEPBOBIii CUCTEMi BUHUKAIOTh Yepe3 TpsiMe T10-
IIKOMXKEHHS a00 Moapa3HeHHs nepudepruyHuX HEPBiB, 110
iHHEPBYIOTb M’SI3U 1 TKAHWHU, i MOXYTb OyTH HaCJiIKOM
KOMIIpecii, 3amajeHHs abo AereHepaTUBHUX 3MiH HEPBOBUX
BoJIOKOH. HanmmipHe HaBaHTaxKeHHS XKyBaJIbHUX M SI3iB ITif
Yyac CTpecy MOXe TTPU3BOIUTH 10 MOPYIIeHb KOOpAWHALlil Ta
(YHKIIOHAIBHOI M’SI30BOi aKTUBHOCTI, 1110 HEraTUBHO BILIN-
Ba€ Ha BUKOPUCTaHHS opodalliaTbHUX MOTOPHUX (DYHKILIHA.
Y HanpykeHoMy M’s13i (DOPMYIOTbCS JJaTE€HTHI, a TOTIM aK-
TuBHI TpurepHi Touku (TT), 1m0 CyIIpoBOIKYIOTbCS pO3-
POCTaHHSIM CIIOJYYHOI TKAHWHU, a B OJAJIbILIOMY JereHe-
palli€lo Ta pO3pimKeHHSIM M ’SI30BUX BOJIOKOH (Mi€IO0TEI03).
[Tanbnanisa nateHtHoi TT BUKIMKae Oiib O€3 3HUXKEHHS
CUJIA M’s13a, TOJIi SIK majbnallist aktuBHoi 1T BUKIMKae OiJib
3 XapaKTepHUM IaTepPHOM OOJIbOBOI CUMIITOMATUKH i 3HU-
KY€ CUITy ypaxkeHoro M’s13a. TpuBajie moapasHeHHs abo Mmo-
IIKO/I)KEHHSI TKAHUH MOXe CITPUYMHUTH CeHCcUOiizallito,
sIKa 3HMIKYE MOpir 601b0BOT Uy TJIMBOCTI SIK HA piBHI nepude-
PUYHUX HEPBIB, TaK i B IEHTPaJIbHill HEPBOBIill CCTEMI, 11O
MPU3BOINTH IO XPOHIYHOTO OOJTIO i MiIBUIIIEHOT Yy TIMBOCTI

B YpaxKeHilt 30Hi. B3aemomist Mixk COMaTUIHUMU i TICUXOTEeH-
HUMH acrieKTaMu MOXKe MPU3BOAUTU 0 MOCUICHHS 00JII0
a0o0 10 PO3BUTKY XPOHIYHOTO OOJILOBOIO CUHIPOMY.

Mera nochipkeHHs: TIpoaHalizyBaTH MOCJiTOBHICTh
Mpoliecy Mixk(haxoB0oi KOHCYJIbTallii Tpy AudepeHiaabHili
niarHocTUlli opodaliaJbHOTO 0OJII0 Ha MPUKIIAi KITiHIU-
HOTO BUMAMAKY, MiAKPECIUBIIU BaXJIUBICTh JOAATKOBUX
METO/IiB OOCTEXEHHSI.

MarTtepiaAu Ta meToamn

PosrisitHyTrii KiiHiYHMI BUTIAOK, MpoaHalizoBaHa Mo-
CJIiIOBHICTh Ta €(heKTUBHICTb Ipoliecy MiXdaxoBoi KOH-
cyabTalii. YBara Oyja 3ocepemkeHa Ha nqudepeHIliaabHii
NiarHOCTHII opodaliialbHOro 60JIt0 Ta HEOOXiTHOCTI 3aCTO-
CYBaHHSI TOJATKOBUX METO/IiB OOCTEXEHHSI [JIs1 yTOUHEHHSI
JiarHo3y i ONTUMi3allii JJiKyBaHHSI.

Pe3yAbTaTU TA IX OGroBOPEHHS

J1J1s1 XpaIioro po3yMiHHsI opodaliiaibHoro 60110 HaMu
Oy po3pobJeHi cxeMa nudepeHLiaJbHOI T1iarHOCTUKM
Ta KJIiHIYHUX O3HaK opodauiaibHoro 6o (tadu. 1) Ta
MIarHOCTUYHUI aJITOPUTM TIEPBUHHOTO CKPUHIHTY opoda-
LiajgbHOTO 60JIt0 (pHC. 1).

Tabnuys 1. AnehpepeHuyianbHa giarHocTuka Ta KNiHiYHi 03HaKku opogbauianbHoro 600

Jlokanisauis
6onko

bonbosi cunapomu

HasBHicTb
YYTNHUBMX,
MOTOPHHUX
nopyLLeHb

dapmakonoridHuii
TecT

[TocTiiAHWA, Hanaaw
NiZCWUNEHHSA (KOHTU-
HyaJlbHO-NapoKCK3-
MaJTbHNI), NeKy4nit,
BiA4YYTTA «po3ne-
YEHOro MeTany»,

BeretaTuBHumit
NULEeBMI 6inb —
CUHAPOM YP@XEHHS
KpuonigHe6iHHOro

Op6iTa, KopiHb
HOca, M’sKe nif-
HeO6iHHS, rNoTKa,
BEPXHS LLenena

By3na OJHOCTOPOHHIlA, Bif,
2 roj o 2 pi6

[TocTiiAHWA, Hanaaw

; P NiACUMEHHSA (KOHTU-

BereTaTtuBHui Mk 30BHILUHIM HyaJibHO-NapoKCK3-

CNYX0BUM MPOX0-
JIOM i FOJTI0BKOH
CHLLC, 6ins

nuueswii 6inb —
CUHIPOM YPKEHHS

MaJIbHNI), NeKy4nit,
BifUyTTS «po3ne-

HabPAK TKAHWUH 0651448,

«BereTatuHa 6ypsi»,
MOYEPBOHIHHA 06M1Y4S,
CNb030TeY4a, PUHOpes,

3MalLeHHA 3aHiX Bia-

[iniB HOCOBOI MOPOX-

HUHYU 2,0% PO34UHOM
NigoKaiHy 3 agpeHaniHom

HyTtnusi
(rinepanregis,

6iNlb BUXOAUTb 33 MEXi A Tl

) e O NPU3BOANTD 0 3HIKEH- anoJuHis)
30H iHHepBaLii TpiiyacTo- ; .
r0 HepBa HS 60NIbOBUX BiAYYTTIB
Binb BUX0ANTL 32 MeXi 61122?3"2'2::":& .
AHATOMIYHNX 30H iHHEpBa- A A YyTnusi

PO341HY MeNiBacTe3NHY
3,0% 3Himae 60J1b0BI
BifuyTTA (Oynb-AKNIA

LLii TpinYacToro Hepea,
3aK/afIeHICTb Ta XNI0MNKN

(rinepanregis,
rinepecresis,

BYLLIHOIO By3na K03ENIKA ByXa 4EHOro MeTany», Y BYCi Ha CTOPOHi ypa- MICLEBII AHECTETUK 663 aNnoaNHis)
OAHOCTOPOHHil, Bl XKEHH$! aTpeHOMINIETUKIB)
2 roj o 2 pi6
o ; SHATTA CNasmy XyBasb-
r;%ggﬂmnmlf;c?:m Hanpy>eHHsi 1a 6ifib HUX M’A13iB 32 JOMOMO-
o w Y KyBanbHIUX M’3aXx, rot 610KaaN MOTOPHUX
. . . Llenena, ckpors,  Hwil 3 NepioAMHMM (OPMyBaHHA M'S30BUX  FiZIOK TPIacToro Hepea
MiochacuianbHuii _ BYXO, NpyBYLLHA, MiACKIEHHAM, 6inb NOTOBLLEGHb 3 NATEHTHU- (aHecTesis 3 bepue — . '
CHHAPOM BONBOBOI  MOTUIMYHA LiNAH- BUJ03MIHIOETbCS : BigcyTHi
= = : : MU, a NOTIM aKTUBHUMM [ly60B1MM) PO34UHOM
AvceyHKuli CHILIC — kn, XKyBaNbHUN Td  BIA PYXIB LLENENOIO, TT, 3aknageHicTb i WwWym meniBacTesuHy 3,0%
CKPOHEBI M A3 u??yrgg;l‘mn;%%?%ﬂﬁ-n y ByXax, rocTpuii 601to- (6yab-aK1IA micLeBuin
) p o 4nid TPU3M aHeCTeTuK 6e3 agpe-
TPU3M, IBOCTOPOHHIil HoMiMeTUKie)
MosiBa «KypKOBMX 30H»
; A q B MefliafibHiN YacTuHi
.anomﬂfe SOHI Hanaqm Gonio (60 06111444, HasBHICTb [Mo3nTnBHNIA Tepanes-
HeBpanris IHHEPBaL(i OAHIET  NbOBWI NAPOKCH3M) TT B cepeaHin TpeTuHi TUYHWIA eCDeKT Npu
BP 260 KilbKOX TifIoK  Bifl 2 C 0 2 XB, «yAap PEAHIN TRETWHI : p BiacyTHi
TpiYacToro Hepsa - ’ 067111448 (BUXiJ KOPIHUIB  BUKOPUCTAHHI aHTUKOH-
TPI4acToro ENEKTPUHOTO CTPY- HepBa), TPU3M i napes xy- BYJTbCAHTIB
HepBa My>», OBHOCTOPOHHIN .
BaJTbHNX M’S13iB, CMa3mMu
M’3iB (60/1b0BMI TUK)
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3akiH4yeHHs1 Tabn. 1

[TpuBYyLLIHO-XY-
BaJlbHa, CKPOHEBa
NiNSHKa, 30BHiLL-
Hill CITyX0BWiA Xig,

LLKipa 0671448

nonepegy Big
BYLLIHOi PaKOBMHM

Hanagm 6onto (60-
NbOBUI NApPOKCU3M),
neKy4ui, 0AHOCTO-
POHHIN

Hespanris ByLIHO-
CKPOHEBOro HepBa

Hanagu 6010
(6011b0BUIA NAPOK-
CU3M), CTPINAOYMA,
«yAap eNneKTpU4HUM
CTPYMOM>, OIHOCTO-
POHHIN

KopiHb s131Ka,
3a[HA CTiHKa
MOTKK, BYXO

Hespanris a3uko-
rNOTKOBOro HepBa

BerertatusHi guccyHKuii
B MPUBYLLIHO-XYBallb-
HIN Qinaxui y Burnaai

A31Ka (BCE 3[aEThCA

binb MuHae npm 6510Kagi
YyT/IBUX FifIOK HEpBa
npu TopycanbHin
aHecTe3ii — BBEAEHHS

rinepemii Wkipu i noToBu- menisactesuty 3,0% BinCyHi
LiNEHHS NiJ 4Yac BXXWBaAH- (6yab-Kuin micLeBuit
HS iKi aHecTeTuK 6e3 afpe-
HOMIMETWKIB)
Poanay cMaky — are- 63MaLI.|,eHHFI CNN30BOI
B3il N0 3aHiil TPETUHI 000TNIOHKY KOPEHS A3k, . .
MiAHE6IHHNX JyXOK | Mu- BigcyTHi

roanvkis 2,0% po3vnHom

ripKim) nifoKaiHy 3 afgpeHaniHom

Mpumitka: papmaKosioriYyHnU TeCT MOXKe BUKOPUCTOBYBAaTUCH i K nNepLua HeBigknagHa gornomora. BctaHoBneHHs
KiHUeBoOro giarHo3y MoXJ/uBe y BUNa[Ky MoBHOIro YyCYHeHHs1 60/IbOBOro CUHAPOMY, rinepecTesii B finsaHyi iHHep-
Bawii BignoBigHoro HepBa i 60J1040CTi NPOEKLIIHNX 60J/IbOBUX TOYOK.
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PucyHok 1. [liarHocTUYHUYA anroputTm rnepBUHHOIO CKPUHIHIY opodhalianbHoro 60Jito

MNMpe3eHTauis KAIHIYHOro BUNAAKY

IMamienTka K., 15 pokiB, 3i ckapramu Ha Oijb y Mpu-
BYILIHO-XyBaJIbHill AiISIHII 3/1iBa, OOMeXeHHs BiTKpUBaH-
H$I poTa, OyJia HalpaBjieHa CTOMATOJIOTOM-TEPaIieBTOM J10
CTOMAToJIOTa-Xipypra Ha KOHCYJIbTallilo.

Ckapru: 0inb y IIPUBYIIHO-XXYBaJIbHIN OUISIHIIL 3/1iBa
3 ippajialli€elo B CKPOHIO, ByX0, BEPXHIO Ta HYKHIO LIEJIEITY
371iBa. binb mocTiiiHOTO XapakTepy, SIKMi MOCUIIIOETHCS
B HIYHUI yac, HUIOYMIA, TIIMOOKUIA, 3 ippaialli€to B mpu-
BYIIHY OiUISIHKY Ta HUXKHIO 11esieny. 3HUKEHHsI Yy TJIMBOCTI
B OUISHII HMDKHBOI TYOU Ta MepeaHbOol MOJIOBUHU sSI31Ka
3J1iBa, 3aKJIaJEHICTh Ta IIyM Y JIIBOMY BycCi. 3 aHaMHe3y
CTaJIO BiIOMO, 1110 0ijIb TypOyBaB MaLi€HTKY OJIM3BKO 9 Mi-
CSIIB 3 MOCWJICHHSIM Y HiUHMIA Yac, OJIMXK4Ye 10 paHKYy.
IIpoTsrom TpuBamoro 4yacy mallieHTKa IpuiiMaja 3He-
OoTIOBaIbHI Mpernapatu (aHaJIbTiH, HiMecws1, HypodeH),
OJHaK OiJb He BAaBajOCh MOBHICTIO KyIipyBaTH. 3i CJIiB
MaTtepi, y IUTUHU BiIMidYa€eThCs HaIBHICTh TPUBOXKHOIO

i nempecuBHOro ctany. [1osBy ckapr Hi 3 UMM He TIOB’SI3y-
F0Th. 3BEpPTAIMCh IO CTOMATOJIOTa 32 MiCIIeM IPOXUBaHHSI.
byna 3pob6yieHa opronaHToMorpama, i 3 [iarHOo30M «00JIbO-
Ba AUCGHYHKIIIST CKPOHEBO-HIKHBOIIEIEITHOTO CyTiioba.
YTpynHeHe npopisyBaHHs 38-ro ta 28-ro 3y6iB MyapOCTi»
MalieHTKa HalpaBJieHa Ha KOHCYJIbTALIio 10 Xipypra-cTo-
maroJora.

00’ ekTuBHO: 00JIMYYS acuMeTpuuHe (medirypariis)
yepe3 HAOpSIK M'SIKUX TKAHWH B MPUBYIITHO-XYBaJIbHiil
NisHLI 371iBa. binb y mienerni, ckpoHi, y ByCi, HaBKOJIO-
BYILIHIH AUISTHII 371iBa. Bilb MOCUITIOETHCS Bil pyXiB HUX-
Hbol1o 1eaenoto. I1im yac mpoBeaeHHsT MiodaciliaJbHOro
TIPOTOKOJTY OOCTEXXEHHS TMalliEHTKa MiATBePIKY€E 3HAMO-
MUt 6i1b Yy CKPOHEBOMY Ta BJIACHE XXYBaJbHOMY M’s13aX
371iBa. BinkpuBanHs pora oomexeHe (2,5 cMm), CyIIpoBO-
IKYETBCS 3MIllleHHSIM HUXKHBOI IIeJIenn BiIiBo (mediek-
Cis1). 3HMIKEHHS TOHYCY i CMJIM XKYBaJIbHOTO M’si3a 3JliBa.
lNnecresist (3HUXKEHHS YYTJIMBOCTi) MOJOBUHU HUXHbBOL
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ryou ta nepenHix 2/3 s3uka 37iBa (AiTsgHKaA iHHepBalil
TPEThOI TUIKU TpiliuacToro Hepsa). bonboBuUii cuHIpPOM
OLIiHIOBAJIM 3a TOTIOMOTOIO BaJIiIHOI Bi3yaJbHOI aHAJIOTO-
BOI IIKaJIM, TTOKa3HUK CTAHOBUB 8 0ajliB (CUJIbHUIA OiJIb).
IIpoBeneHunii BHYTPillIHLOPOTOBUI aHaMi3 (DYHKIIIOHATIb-
HOT OKJI103ii BUSIBUB OPTOTHATUYHUIA MTPUKYC i MHOXWH-
HU# icypHO-rOpOMKOBUIT KOHTAKT 3y0iB y MOJIOKEHHI
LEHTPAJIbHOI OKJTIO3i1. Y mepemHiil OKIII03ii KOHTAKT pi31liB
Ta JIe30KI03is1 )XKyBaJlbHUX 3y0iB, Y OOKOBUX OKIIIO3isIX
ikioBe BeneHHs. HasiBHICTh rOpM30HTAIbHOI CTEPTOCTI
23-ro Ta 33-ro 3y0iB, BepTUKaJIbHI TPILIMHU eMalli, de-
CTOHYACTUH SI3UK (BimOUTKM 3y0iB Ha SI3UKY). Y OUISHIL
28-ro Ta 38-r0 3y0iB My/IPOCTi MiClIeBUX O3HAK 3aI1aJIbHOTO
MpoLecy He BUSIBJEHO.

Ha ocHoBI 3i0paHnx maHux aHaMHe3y Ta 00’€KTUBHOTO
OIJISIIY MOXHA CYIUTU MPO HASBHICTb y MALLIEHTKU BCiX
CUMIITOMIB MiodaciliaIbHOr0 CUHAPOMY OO0JIbOBOI AUC-
¢yukuii CHIIC. Ane 6isib OyB HE €NMHOIO KJIiHIYHOIO
03HaKOl0, a Bi3HAYAIUCS YyTIUBI MOPYIIEHHS B IIIeJer-
HO-JIMLIEBI AUISHIIL, IO HE XapaKTepHO Uit Miodacuiaib-
HOTO CUHAPOMY i MOXe CBIIYUTH MPO YpaxkeHHs coMaTo-
CEHCOpHOI neprepuIHOI HEPBOBOI CUCTEMU.

IMauienTka Oyja HampaBieHa Ha KOHCYJIbTALLIO 10 He-
BpoIIaTojiora. Y 3B’s3Ky 3 KIiHIYHUMU O3HaKaMU ypaxKeHHS
TpiliuacToro HepBa OyJia BUKOHaHa eJeKTpOHeipoMiorpa-
dist (EHMT). BinnmosinHo 10 MocTaBaeHoOro 1iarHOCTUYHO-
ro 3aBIaHHS BUKOHAHI HacTyIHi Metonuku EHMI™:

— blink-pediekc 3 1BOX CTOPiH 3i CTUMYJISILIIEI0 HUXK-
HBOI TIJIKU TPiYacTOro HepBa;

— roJjkoBa ejekrpomiorpadis (EMT) niBoro BiacHe
JKyBaJIbHOTO M’$13a.

PucyHok 2. MPT MO3KY, KOPOHapHWI 3pi3

OTpuMaHO HACTYIHI pe3yIbTaTu.

Blink-peduiekc: mpu TecTyBaHHI TpeTiX TUIOK Tpiliuac-
TUX HEepBiB oTpuMaHi mi3Hi Bigmosiai (R2) 3 060x 00KiB,
BigZMida€ThCS JIETKE 30UTbIIEHHS JJaTeHTHOCTI R2-Bimmosini
JIiBOpYY.

Tonkosa EMI: y 1iBOMY BiTacHe >KyBaJIbHOMY M’$I3i 3ape-
€CTPOBaHi 03HAKM IEHEPBALIiliHOTO MPOLIECy.

Bucuosok Heponatosnora: EHMI-o3Haku ypaxxeHHs
JIIBOTO HYDKHBOIIIEIeTHOro HepBa (n. mandibularis). Peko-
MEHIOBAHO MPOBECTU MAarHiTHO-Pe30HAHCHY TOMOTpadiio
(MPT) rosioBHOro MO3KYy.

V KIiHiIYHI TIpaKTUIli TOKa3aHHIMU 10 IIPOBEACHHS
rosikoBoi i crumydsiiiiHoi EHMI e mino3pa Ha ypakeHHsI
HEPBOBO-M’S130BO1 cucTeMU (HeBpomnaTii Ta mionarii). [Tpu
TMOPYIIEHHI CHHXPOHHOI poOOTH M’I3iB 00 IMYYS Ha TJIi iX
(yHKIiOHANTBHUX 3MiH (3MiHA TOHYCY, O0JILOBI Miodac-
HiaJIbHI CUHAPOMM) MOXKEe OyTU KOPUCHUM MIPOBEACHHS
noBepxHeBoi (robanbHoi) EMI 3 ogHOYacHo0 peectpa-
1ieo miorpamu 3 aekinbkox M’s3iB [8]. ¥V pasi ypaxkeHHs
Hepsa rosikoBa EMT BusiBnisie y M’s13i moteHuianu ¢iopu-
JIgUil, 1110 € 03HAKOI0 AeHepBaliifHoro npouecy. Yum Oiib-
II1a KiJIbKicTh (hiOpMIIsIiii, TUM BHUpaXKeHila neHepBallis
B Ms13aX.

Pesynsratn MPT: Ha cepii MPT B npoexkuii iHpaTeM-
MOpPaJIbHOI SIMKU JIiIBOPYY Bi3yasli3yeThcsl baraTokaMmepHe
piauHHE YTBOpEeHHS (OiIKOBO-reMopariuHe), 3araibHUMU
yYMOBHUMU po3mipamu 5,8/4,3/4,0 cM. YTBOpeHHS TOIIN-
PIOETBCS B IPOCBIT Ma3yxy KJIMHOMOAIOHO1 KiCTKH 10 PiBHS
30pOBOT0 KaHaIy Ta B IOPOXKHUHY JIiBOI BEpXHbBOILIIEIeII-
HOIT ma3yxu. BunuHaHHsI BeJIMKOro KpuJja KJIMHOIOAIOHOT
KIiCTKM B IPOCBIT CEpeaHbOI YEPEHOI SIMKHU, 3 IIUIBHUM
MPUJISITAHHSM 0 TTOJII0ca JIiBOi CKPOHEBOI YaCTKU MO3KY
(puc. 2). BinzHauaeThcs MoMipHa neBiallisl TIIKY HUXKHBOT
1LIeJIeNy JIiBopyY yepe3 arpodito Bim Tucky. Habpsk ciu-
30B0i 000JIOHKHM B IPOCBITi CIyXOBOI TPyOU, BHYTPIillTHHOTO
Ta CepeaHbOTo Byxa JiBopyd. 2KyBalbHMIT M3 3 O3HAKaMU
HaOPSIKY.

[MyxnuHa 3paBatoe Tpituactuit HepB (n. mandibularis),
1110 CYTTPOBO/IXKYETHCSI BAHUKHEHHSIM OOJTIO Ta 3HWKEHHSIM
YYTJIIMBOCTI (TimecTe3is) HYXK4e Bin Micug Jokaiizaiii Ho-
BOYTBOPEHHSI.

IManienTKa Oyja HampaBjeHa Ha KOHCYJIbTAIilO Ta Mo-
JaJbllle JIIKyBaHHsS 10 IHCTUTYTY HelpoXipyprii iM. akam.
A.TI. PomonanoBa HattionanbHOT akaiemii MeAMYHUX HayK
VYkpainu.

Ha nonmatok no HaBeneHOTo BUMAAKY CIIill 3a3HAYUTH,
1110 HE iICHY€E HaAiMHUX KJIIHIYHUX KPUTEPIiB JuIst nudepeH-
miamii opodaiiaJbHOro 6010, BUKIMKAHOTO iHTpaKpaHi-
aJJbHUMU HOBOYTBOPEHHSIMU, BiJl «iliOMaTUYHUX» (HOPM.
HasBHicTh HeBpoJOTiYHUX 0OJIiB Y MOJIONUX MAIli€HTIB,
BIICYTHICTb YpakeHb 3yOOIIEIeITHOTO anapaTy Ta IIBUIKE
MporpecyBaHHsI 3aXBOPIOBAHHST MOXYTh BUKJIMKATH TTil103-
pPU Ha BHYTPILTHbOYEPEIHI HOBOYTBOPEHHST 200 MOYaTOK
NeMI€IiHI3yI0UOTo 3aXBOPIOBAaHHS LIEHTPaIbHOI HEPBOBOIL
cucteMu. Y HaBeACHOMY KIIIHIYHOMY BUMAIKY OyJIn BU-
SIBJIEHI BCi MiarHOCTUYHI KpUTepii MiodaciialbHOTO CUH-
npomy 6onpoBoi nucdynkuii CHIIC. 'inmecresis HIKHBOL
YaCTHMHU ryOu Ta miepenHix 2/3 si3rKa ctajia IpuYrMHOI0 Ha-
MpaBJIeHHs 10 HEBPOJIOTa i TPOBENEHHS T0AaTKOBUX 00-
crexeHb. Lleit BUnagoK 1eMOHCTPYE HasIBHICTh SIK TUIIO-
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BUX O3HAK «iIioMaTUYHOTO» MiodaciiaIbHOTO CHHIPOMY,
TaK i 03HAK OpraHiYHUX ypaxkeHb MepruepuIHOi HEPBOBOT
cuctemu. KimouoBum mist mudepeHiaabHOI 1iarHOCTUKK
HOBOYTBOPEHb FOJIOBHOTO MO3KY € ITPOrpecyioye HapoCTaH-
HS CUMITOMiB. MiXnucuunaiHapHUi miaxin 3a0e3mne4yuB
KOMIUIEKCHY TiarHOCTHUKY i JIiIKyBaHHS TALIEHTKY i3 3aJ1y-
YEHHSIM CTOMATOJIOTiB Ta HeBposiora. OcTaTouHi giarHoC-
TUYHI BUCHOBKM MPU MEPCUCTYIOUOMY opodalliaibHOMy
00J1i CJTil pOOUTH 3 00EPEXHICTIO, OCKIIbKM MEeIUKaMEH-
TO3HA Tepallis € MajJiaTUBHOIO i He TO3BOJISIE YiTKO OLIIHUTHU
etiojioriunmii pakrop. JIikap-cToMaTosIor BiIirpae Kio4oBy
POJIb y pO3p0o0IIi MapIIpyTy Malli€eHTa AJIsi CBOEYACHOI 1ia-
THOCTUKU Ta JIiIKYyBaHHS.

BucHoBKMU

[TpoBeneHe 0O6CTeKeHHS MiATBepANIO e(heKTUBHICTh Ta
BaXXJIMBICTh Mixk(hpaxoBoOi KOHCYJIbTaLlil Mpu aArdepeHIIiaab-
Hill niarHocTulli opodaiiiasibHOTO O0I0. BUuacHe 3amyueH-
HSI CHELiaTiCTiB pi3HUX HAMPSIMKIB J03BOJISIE OiILII TOUHO
BU3HAYUTHU €TiOJIOTiI0 CUMIITOMIB i pO3pOOUTH BilIOBiTHY
MpaBUIbHY TAKTUKY JIIKYBaHHS.

Kondurikr inTepecis. ABTOpU 3asiBJISIIOTD PO BiZICYTHICTD
KOH(IIIKTY iHTepeciB Ta Bl1acHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi TIpY TIATOTOBIII JAHOI CTATTi.
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Topographic diagnosis of orofacial pain
(clinical case)

Abstract. This article presents a clinical case of a 15-year-old female
patient who complained of pain in the left parotideomasseteric
region, limited mouth opening, as well as radiating pain in the tem-
ple, ear, and lower jaw on the left side. After an initial examination
by a general dentist, the patient was referred to an oral surgeon for
further diagnosis. Based on the symptoms and clinical examination,
myofascial pain dysfunction syndrome of the temporomandibular
joint was suspected; however, decreased sensation in the lower lip
and tongue suggested possible involvement of the trigeminal nerve.
Further examination, including electroneuromyography, electro-
myography, and magnetic resonance imaging, revealed damage
to the left mandibular nerve caused by a multilocular fluid-filled

formation in the infratemporal fossa, which was compressing the
nerve. The patient was referred to the Romodanov Neurosurgery
Institute for further treatment. This case emphasizes the importance
of a multidisciplinary approach in the diagnosis and treatment of
orofacial pain, particularly in cases where the clinical picture goes
beyond the typical symptoms of myofascial syndrome. Timely in-
volvement of specialists from various fields allows for a more precise
determination of the symptom etiology and the development of an
appropriate treatment strategy.

Keywords: orofacial pain; differential diagnosis; trigger points;
nervous system; musculoskeletal system; psychogenic factors; tem-
poromandibular joint
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Ceparok B.M.", Cakosud B.M.", YctumeHko C.b.2, Bonaok C.1.2, Knonoubka H.I!
T AHIMPOBCHKNM ASDIKABHUM MEANYHU YHIBEPCUTET, M. AHINPO, YKpAiHO
2 KT «AHIMponeTpoBCbKa OBAQCHA KAIHIYHQ OGTAABMOAOMYHQA AIKQPHS», M. AHIMPO, YKpaiHa

BHeCOK OPTAABMOAOTIYHOI
LUKOAU AHINpONeTpOoBLUUHU B PO3BUTOK
KepaTonAaCTUKK B YKPAITHI

Pesiome. Axmyaavnicmo. Kepamonaacmuxa € cyuacHum memooom AiKy8aHHs X80pUX HA NAMOA0RII0 PO2I6KU.
Mema: euceimaumu 6HecoKk 0QmanbMoA02iuHOT WKOAU J[HINpOnempoGuUHY 6 PO38UMOK KepamonaacmuKku
6 Ykpaini. Mamepiaau ma memoou. IIposederno pempochekmugHuil ananiz meouuHoi doKymenmauii nayienmis,
AKUM nposodunacs nepecadka poeiexu 6 JHinponemposcoKiil 004acHiil KAIHIYHIT 0manbmonoeivrii aikapHi
3 2013 poky no uepsens 2024 poky. Pezyrvmamu. 3a niompumku Beneyiancvkoeo 6anky mxanun oka 'y 2013 poui
Ha 6a3i KII «/[ninponempoécvka obaacna kainiuna ogpmansmonoeiuna nikapus» ({OKOJI) eiokpumo nepuiuii
6 Ykpaini 6ank donopcekoi poeieku, i 6 momy e poyi npogecop B.M. Ceporok npogie nepuii onepauyii HackpizHoi
Kepamonaacmuku 3 6UKOPUCMAHHAM GIMUYUZHAHO20 OOHOPCbK020 Mamepiany, a y 2014 poui enepuie 8 Yxpaini
010 npoeedeHo HACKPI3HY Kepamonaacmuky i3 3acmocy8anHim ghemmocexyHonozo aazepa. 3 2016 poxy 1OKOJT
€ €0UHOK 8 YKpaini KAiHIKO, 0e npo8oOUMbCS KepamonAacmuKka 3 (pemmonasepHum cynposodom y dimei. 3acmo-
CYBAHHS (heMMOCeKYHOHUX MeXHOA02Il 00360AUN0 HAM NepuumMy 8 YKpaini nepeiimu 8io HacKpizHoi 0o noulaposoi
xepamonaacmuku. Cmanom na neputy noaosury 2024 poky ¢ 10KOJI nposedeno maiince 800 nepecadok poeieku,
V MOMY YUCAL: HACKPI3HA Kepamonaacmuka iz 3acmocysantim gemmonasepa — 146 onepauyiii; enuboka nepeoms
nowaposa Kepamonaacmuka — 57 mpy4ams, i3 HUX 3 hemmonazepHum cynposodom — 24; nepecadka decyeme-
moeoi memopanu 3 endomeniem — 72. [lpooneposano 20 dimeil. Y kainiyi enepuie 6 Yxpaini nouasu eukonyeamu
maki KoMOiHo8aHi empyuanHs: nompiiHa npouedypa — 3 2014 poky, docking pemmonasepa 6 peyunicumis 3 nep-
gopauyiero poeiexu ma eioponcom — 3 2020 poky, endomeniansHa nepecadka nicas HaACKpizHOI Kepamonaacmuxku
npu HecnpomodicHocmi endomenito mparncnaanmama — 3 2021 poky; aikyeanus eiouiapysants decuememogsor
Membpanu nicas pakoemyavcugpixauii kamapakmu Ha obox owax — 3 2023 poky. Bucnosxu. 3 2012 poxy /IOKOJI
€ Xabom i3 3acmocysants pemmomexronoeiil 8 ogpmanvmonoeii 6 Yipaini. 3a nonad 10 pokie y nac Hakonuuuscs
3Ha4Hull 0oceid peabinimauii nayienmie nicas pizHux eudie MpaHcnAaGHmMayii poeieku, y momy 4uciy 6iicbKo8ux.
Konrouosi cnoBa: mpancnaanmayis poeiexu; icmopis kepamonaacmuku, JHinponemposcoka 06aacmop, Kepa-
mobioimnaanmam

Bctyn

3a nanumu BOO3, 3axBopioBaHHS POTiBKM MOCiNAIOTh
TpeTe Micle cepel IPUYMH CIIIOTH Y CBIiTi, @ B CTPYKTYpi
MEePBUHHOI iHBaJIiIHOCTI MO 30pY B YKpaiHi BOHU BXOISITh 10
I’ ATipKY OCHOBHUX ITpuurH. OCOOIMBICTIO MATOJIOTII € Te,
1110 BOHA Bpakae JI0Aeil MOJIOIOrO BiKy, 110 3yMOBJTIOE il
colliabHy 3HAYYIIICTh [1]. ¥ 3B’513Ky 3 MM MUTAaHHS IIOI0
MOXJTMBOCTI 3aMiHM POTiBKU LIiKaBWJIO JTFOJICTBO 3 JaBHIX Ya-
ciB, ase Tiibku B 1906 poui E.K. Llupmy Brasocst mpoBecTu
ycniHy HackpizHy keparoriactuky (HCKIT) [2].

B onHOMYy psiny 3 iHIIMMU oTagbMoioraMu, sIKi 3poou-
JI1 BHECOK Y PO3BUTOK K€PaTOIUIACTUKM, CTOITh BUAATHUI
BITYM3HSIHUI HayKoBellb Boonumup IletpoBuy dinatos.
IMoyaBmiu mpantoBaTy HaJ 1€ Mpodiemoro 1e B 1899
poui, y 1931 BiH ynepiie y CBiTi 3aCTOCYBaB SIK TpaHCIIIaH-
TaT TPYIHY POTiBKY, SIKa i J0Ci 3aJIUIIAEThCS HAKpaIum
MarepiajioM jist KepaToruiactuku. Y 1934 poui B.I1. di-
JIaTOB 3aIlPOIIOHYBAaB METOJ KOHCepBallii TPYITHOI pOTiBKU
y BoJioriii kKamepi npu 2—4 °C, axuii mi3Hiiie 0yJ1o Ha3BaHO
iioro iMmeHeMm |[2].
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Akagewmik B.I1. ®inatos

¥ 1912 poui BiH ouonuB Kadeapy ouHux xBopod Onechb-
KOro MEAUWYHOIO YHiBepcHUTeTy, a B 1936 poli 3acHyBaB
B Oneci H/II ouHux XBopoO i TKAaHMHHOI Tepartii, e Briep-
e B YKpaiHi Ta cBiTi OyJio opraHizoBaHo j1jabopaTopiio
KoHcepBallii TkaHuH. 3a nepiox 1922—1938 pp. B.I1. di-
JIATOB 3 KoJjieraMu IpoBesiu rmoHaa 500 ycIiiHux ornepa-
[iif 9aCTKOBOI HACKPi3HOI Iepecaaky POriBKHU. 3 IILOTO
BEJIMYE3HOTO 0CBiay akanemik disatoB onucap 6arato
OCHOBHMX T€XHIYHUX MPOOJIeM i YCKIIaTHEHb, OB’ I3aHUX
3 Tepecaakoro POTiBKU, po3poOUB HU3KY iHCTPYMEHTIB
i XipypriyHMX iHHOBallili, SIKi 3HAYHOIO MipOl0 CIIPUSLINA
Mporpecy B KepaToriacTuiii [2].

Crnpasy B.I1. ®inaroBa nMpoaoBXUIN MO0 YYHi i TOCTi-
nmoBHUKM: akagemik H.O. ITyukoBchbKa, sika 3romoM o4ojImia
H/I oyHux XxBopoO i TKAHWHHOI Teparlii, CTBOpUJIa HOBUI
HaIpsIM y Taly3i KepaTonpoTe3yBaHHS i KepaTOILUIACTUKU
MpU YCKJIaTHEHUX OiTbMax, OOTpyHTyBaJla il po3poouiia
TeXHiKy CyOTOTaJIbHOI Ta MOIIAPOBOI Iepecaaky POriBKU
MpU OIliKax opraHa 30py, BTiUIWIA BJIaCHUI TBOXETAITHUI
METOJ XipypriuHOTO JiKyBaHHS MiCIsSOIMiKOBUX OOLIMpP-
HHUX 3pOIIeHb IOBIK i poriBku. B.B. BoitHo-fceHenbkuii
y 1946 pomi 6yB 3anporiennii B.I1. dinaroum mo Omecwu,
IIe 30CepearBCs Ha BUBYEHHI MPOLECiB, 1110 BiZOYBaIOTHCS
B i30JIbOBAaHUX TKAHWHAX JIIOAWHU Ta TBAPUH TIpH iX 30epe-
JKeHHIi B YMOBaXx 3HIKEHOI TEMIepaTypH, a TAKOX IPOLIECiB
MPVKUBJICHHST POTiBKOBOTO TpaHCIIaHTaTa i mkipu. Oco-
OaMBe 3HAYEHHS T PO3BUTKY BITYM3HSIHOI TPAHCIIJIAHTO-
JIOTil MaJIM MOTO pOOOTHU 3 BUBYEHHSI TKAHMHHOI HECyMic-
HocTi i KoHcepBalii TKanuH. [1pod. I'.B. Jleresa, 3aBimyBau
BiJiJIEHHS OINiKiB i BiIHOBIIIOBaJIbHOI O TaIbMOXipyprii
y 1956—1988 pp., 3aiiMaBcs MUTAHHSAMU TepeCanKy POTiB-
KM 1151 yecyHeHHs1 cuMmbGiedapony. IIpod. T.Y. oprinan-
3e, 3aBimyBay BimmineHHs porisku HI im. B.I1. ®iratosa

B 1975—1996 pp., 6yB aBTOpoM 290 HayKOBUX Tpailb, 12 aB-
TOPCHKUX CBIiOLTB, 14 palioHa1i3aTOPChKUX MTPONO3UILili,
a TakoxX MoHorpadii 3 mepecagKul poriBKH, sIKa cTajia KepiB-
HUILITBOM JUIsT 6araTboX o TajabMOJIOTIB |2, 3].

Ha cphoronHi 3 icTOprYHUX MO3ULIIH pO3Pi3HSIOTH TPU
OCHOBHI eTaIu pO3BUTKY KepaTOIJIaCTUKU: epa KCEHO-
TpaHCIUIaHTallii, epa XipypriuHoi KepaTomnjaacTUKu i epa
(bemMTOCEKYHIHMX TeXHOJOTili. PDEeMTOCEKYHIHY Ja3epHYy
METOIMKY BHeplie po3poouB moktop Kypti y Miuuran-
CbKOMY YHiBepcuTeTi Ha movatky 1990-x pokiB. PdemToce-
KYHIHI JJa3epy BUIPOMiHIOIOTb CBITJIOBI iMITYJIbCM KOPOTKOT
tpuBajocTi (10—15 ¢), sIki BUKIMKaOTh (OTOPYHHYBAaHHS
TKaHWHU 3 MiHIMaJIbHUM TIOIIKOMXEeHHsIM. Lle no3Bossie
BUKOHYBAaTH po3pi3u 6e3 Jie3a BcepearHi TKAaHUHU 3 Pi3HOIO0
CTPYKTYPOIO 3 BUCOKOIO TOUHICTIO [4].

YnockoHaleHHs XipypriyHUX TEXHiK i BIIPOBAIKEHHS
¢eMTona3epiB B 0(hTaIbMOXipYypPrilo CIIPUSIIO PO3BUTKY Pi3-
HMX BUJIiB ITOIIapOBOi KepaToriacTuku: Superficial Anterior
Lamellar Keratoplasty (SALK); Deep Anterior Lamellar
Keratoplasty (DALK); Endothelial Keratoplasty; Descemet
Stripping (Automated) Endothelial Keratoplasty (DSEK,
DSAEK); Descemet Membrane Endothelial Keratoplas-
ty (DMEK). IlepeBaramu mnoiapoBoi nepecanku mnepe
HCKII € MeHIa KinbKicTh YCKIIamHEeHb, Kpalli (pyHKITi-
OHaJIbHI pe3yJIbTaTHh, EKOHOMIUHA CKJIaloBa, OJHAK BOHA
XapaKTepU3Y€EThCS OLTBIIOI0 CKIATHICTIO BUKOHAHHSI.

Merta po6oTH: BUCBITINTU BKJIAI O(GTaIbMOJIOTIYHOL
WKOJX IHIMPONEeTPOBIIMHUA B PO3BUTOK KEPATOIJIACTUKUA
B YKpaiHi.

MarTtepiaAu Ta meToamn

[IpoBeneHO peTpOCHEeKTUBHUI aHAJIi3 MEOIUYHOI TOKY-
MEeHTallii mali€HTiB, IKUM IIPOBOAWIACS MepecaaKa poriBK1
B JIHIPOIIeTPOBCHKIiil 00JIacHIl KITiHIUHil 0 TaTbMOIOTIU-
Hiii tikapHi 3 2013 poky o yepBeHb 2024 poky.

Pe3yAbTaTU TO OGrOBOPEHHS

3 omisiay Ha aKTyallbHICTh JAHOT'O HAIIPSIMKY O(hTalIbMO-
JIOTii Ta ior0 CTPIMKMUIT po3BUTOK Ha nmovyaTKy 2010-x pokiB
y KIT «/IHinporeTpoBchKa 06yiacHa KIIiHIiYHA 0 TaTbMO-
JoriyHa nikapHs» (JJOKOJI) 6yno mpuitHSTO pillieHHS IIpO
CTBOPEHHSI TEXHIYHOI, KJIIHIYHOT Ta HAYKOBO1 0a3u ISl MPo-
BEIEHHS Iepecagok POriBKU.

KIT « IOKOJI» crama nepioio B YKpaiHi TikapHelo, e
oyso npuadaHo pemrocekyHaHuii 1azep VICTUS, iy 2012
polli TyT yrepiiie B YKpaiHi MpoBeIeHO BUIAJICHHS KaTapak-
TH 3 PEMTOCEKYHI-1a3€PHOI0 ACUCTEHIIIEIO.

JyXe BaXJIMBUM €TarioM CTaJlo CTBOPEHHS BIACHOTO
0aHKy POTiBKM, OCKIJIBKM Cy4acHi BITYM3HSIHI TEXHOJOTi1
IIJIS 3aTrOTiBJI I KOHCepBallil JOHOPCHKOI POTiBKM Ha TOM
yac Oy/M BifICyTHi. Benuky minTpuMky B IbOMy HaM Hagaiu
iTaJliiichKi Kojeru 3 6aHKy poriBku M. MecTpe; TeXHOJI0-
riyHi iHBecTu1lil 0yu 3pobseHi BeHeliaHchbKUM OaHKOM
TKaHMH OKa Mif KepiBHULITBOM NoKTopa Diego Ponzin, 3aB-
nsku yomy 'y 2013 poti Bmajocs Binkputu B JIHiTpi mepimmit
B YKpaiHi 6aHK JOHOPCHKOI pOTiBKU, (DaKTUYHO BiTHOBUB-
i cripaBy B.I1. ®inaToBa.

JloHOpCHKMIA MaTepiall KepaToOioiMIIaHTaT BUTOTOB-
JigeTbes BinnmosinHo 1o TY VY 32.5-35544302-001:2013 (cBi-
IIONITBO Tpo jAepxkaBHY peectpaitito Ne 13181/2013 Bin
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09.10.2013 p.) mepxxaBHUM ITiaIpueMcTBOM «bioiMImaHT»
MO3 VYkpainu, sike 3Haxoguthest Ha 6a3i KIT « JOKOJI».
3aBasiku ctBopeHHIo I «bioimruiant» 3 2013 poky
B YKpaiHi Oyia BigHOBJIeHa ITepecanka poriBku. Kepatobio-
iMIUIaHTaTU, BUTOTOBJIEHI B JIHIiMpi, Ha CbOrOJHI BUKO-
PUCTOBYIOTHCS JIJISI TPOBENEHHS Pi3HUX BUIIB KepaToruiac-
TUKM B MPOBITHUX O TaJIbMOJIOTIUHMX 3aKianax dHimnpa,
Onecu, Knepa, XapkoBa, JIbBoBa Ta iHIIMX. MOXIUBICTh
JIIKYBaTH TaLi€EHTIB B YKpaiHi 3aotmaauiaa nmoHam 300 minb-
MOHIB rpMBeHb OIOI>KETHUX KOIITIB.

KepiBHuk BeHeLliaHcbKOro 6aHKy TKaHUH OKa
HAiero MoHuin (Diego Ponzin) i aupexkTop
Al «Bioimnnaut» MO3 Ykpaitun» Irop AneLjeHko

Vxe B 2013 poui B KIT «JOKOJI» B.M. Cepmiok nouyan
npoBoauT HCKIT 3 BUKOpHCTaHHSM BITYM3HSIHOTO JIOHOP-
CBbKOro MaTtepiaiy, a B 2014 poli My nepimMu B YKpaiHi BU-
koHayi1 HCKIT i3 3acTrocyBaHHSIM (heMTOCEKYHIHOTO JIa3epa.

. 4 -

3aBigyBay kaghenpun ogpranemonorii 4AMY,
A.M.H., npocghecop B.M. Ceparok
B onepawuiviHiv nig 4ac nepecagkuv porisku

demTOCeKYHIHMI J1a3ep JT03BOJISIE CTBOPIOBATH TOYHI
1 ckJ1agHi KoHQirypailii po3pi3iB, 1110 HEMOXJIUBO IOCSITITU
3a JOTIOMOTOI0 3BMYaifHUX TpernaHiB. JlabopaTopHi i KJti-
HiYHi DOCHiIXXeHHs (pirypHUX TpaHCIUIAaHTaTiB POTiBKU
3 BUKOPUCTAaHHSIM (DeMTOCEKYHIHUX Jia3epiB, IPOBEIeHI
B Pi3HMX KJiHiKaX CBiTy, MPOAEMOHCTPYBaIl MEXaHiuHY
CTaOUIBHICTD Pi3HUX KOH(DIrypaLiii paH, TAKUX SIK «II1-
JIHAP», «TpUO», «3UT3ar» i «pi3ABIHA sSUTMHKa» [4].

3aBAsIKK TOMY, 110 BUKOPUCTAaHHS (heMTOCEKYHIHOTO
Jlazepa 3a0e3rnevyye BUCOKY MPELU3iiHICTb, Ja€ MOXJIIU-
BicTb (popMyBaTH POTiBKOBI Mpodisi pizHUX KOHirypaiiit
i, BIIMOBITHO, 301IBIINTH TUJIOIILY IOTUKY TKAHWHU TOHOpA

i pelnIIieHTa, OT0 3aCTOCYBaHHS JT03BOJISIE OTPUMATH J0-
6pi pesynbratn y aiteit. 3 2016 poxky KIT «/IOKOJI» € enu-
HOIO B YKpaiHi KJIiHiKOI0, ¢ IPOBOAUTLCS KepaTOIUIacTUKa
3 (heMTOoIa3epHUM CYITPOBOJIOM Y TiTEH.

3acTocyBaHHSI (PEMTOCEKYHAHUX TEXHOJIOTil TaKOX
JTIO3BOJIWJIO HAM TIEPIIMMU B YKpaiHi epeiT Bl HacKpi3-
HOI 10 MolIapoBoi KepaToruiacTuku. Hamum neprmmum
IIOCBIiOOM JIaMeJIIPHOI IIepecagKy POTiBKY CTaja IIInboKa
nepeaHs nmoiapoBa Keparoruiactuka (DALK), sika mosisirae
B IIepecalli CTPOMU POTiBKM 3i 30€peXkeHHSIM IeCLIEeMETOBOL
MeMOpaHU i1 eHI0Teito nalieHTa.

Xoua 1 onepaitis 6inbin ckiaanHa, Hixk HCKII, 1i nepe-
BaramMu €: 3HMKEHHSI TMOBIPHOCTI iMyHOJIOTIYHOTO BiITOP-
THEHHsI TpaHCIIaHTaTa; 30epekeHHs eHI0Teil0; BUIKA
peadijtiTalis 3 MeHIINM pU3UKOM YCKJIagHEeHb; BUIIA CTili-
KiCTh A0 MOXKJMBUX TpaBM [5].

HacrtymHoio BaXJIMBOIO BiXOI0 B pO3BUTKY KepaToruiac-
Ty Ha JIHinponerpoBiuHi ctaB 2019 pik, Ko odraib-
MOJIOTiYHA KJIiHiKa Mmpuadaja iHTpaonepaliiHui onTuy-
Huit KorepeHTHU# ToMorpad (i-OCT), 110 103BOAMIO HAM
nepimrMMu B YKpaini moyatu BukoHyBatu DMEK. TexHika
omnepaiiii 6yna po3pobiena B 2006 porti Melles et al.: Tparc-
IJIAHTYETHCS TUTBKW TOHKUI 11ap AeCLIEeMETOBOI MeMOpaHUu
1 IOB’sI3aHKX 3 HEIO eHIOTEeTiaIbHUX KIIITUH 03 CTPOMU;, TOB-
[IIMHA TKAHWHU TpaHCIUIaHTaTa CTAaHOBUTH Jiniie 10—15 M.
ITpu DMEK BinTOoprHeHHsI TpaHCILIaHTaTa CIIOCTEPIiraeThCs
B 15 pasiB pinmre, Hixk mpu HCKII, Tomy 110 mipy 0i1b110-
MY PO3Mipi TpaHCIUIaHTaTa MiABUIILYETHCS PUBUK PO3BUTKY
peaxiii TKaHMHHOI HECYMiCHOCTI; BTpyJYaHHsI HAJIEKUTh 10
orepalliii 3aKpUTOro TUITY, 3aBISIKM YOMY CYTTEBO 3HUKYETh-
CS1 pUBMK OIEPaLiMHUX i MiCIgoIepaliiiHuX YCKIagHEHb [6].

Ha croronni KIT «/ IOKOJI» — equna B YKpaiHi KitiHi-
Ka, 1 BUKOHYIOTb YCi BUIM MOIIAPOBOi KEPaTOIIACTUKU.

3a minTpuMKu JIHIIpoIeTpoBCchbKOI 00ImepKaaMiHi-
crpauii y 2015—2020 pp. piHaHCYBaHHS TIepecaaky poriB-
ku B KIT «1OKOJI» 3xilicHI0OBaJIOCS 3 KOIITiB MiCIIEBOTO
OIO/KETY, 1110 T03BOJIMJIO BUKOHATH YMMAJIO XipyprivHUX
BTpY4YaHb SIK HaceJIeHHI0 JIHImponeTpoBCchKOi 001acTi, Tak
i mocTpaxaanum BitickkoBuM. Llle mo moBHOMaciTabHOTO
BTOprHeHHs, poTsiroM 2014—2021 pp., nepecajaka poriBKu
IIO3BOJIMIA BPSTYBaTH 3ip 14 BilichKOBOCTYXKOOBIIIB, SIKi
oTpuMaju TpaBMU okKa B 30Hi ATO, a micyist moyaTky Biii-
CBbKOBUX [ill IX YMCJI0 3HAYHO 301/IbIINIIOCS.

Cranowm Ha riepiny rosouHy 2024 poky B KIT «/ IOKOJI»
npoBeneHo Maiike 800 mepecamok poriBKU, y TOMY YKCIII:

— HCKIT i3 3actocyBaHHsM (hemTOMa3epa — 146 ore-
pauiii;

ETtan BukoHaHHsi DMEK
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Oko nicna HCKI1

— DALK — 57 BTpy4aHb, 3 HUX 3 (heMTOIa3epHUM CYy-
npoBoaoM — 24;

— DMEK —72.

[MpoonepoBano 20 miTeid.

Kpim Toro, y Hamiii KiiHili Briepiie B YKpaiHi moJyaiu
BUKOHYBaTH TaKi KOMOiHOBaHi BTpyJYaHHSI:

— nompiiina npouedypa (triple procedure) i3 3acTocy-
BaHHsIM pemToazepa — noenHanHsas HCKII, ekcrpakiii
KaTapakTu Ta iMIUIaHTAallil iHTpaoKysgpHoi JiH3u. [loyana
BuKoHyBatucs 3 2014 poky, ychoro mpoornepoBaHo 26 ma-
LIiEHTIB;

— Docking hemmona3zepa B peliuieHTIB 3 epdopallieio
poriBk# i rigporicom yriepie BukoHaHuii y KIT « TOKOJI»
y 2020 pouii;

— eHdomenianvra nepecadka nicas HCKII npu necnpo-
ModCHOCmI eHdomenilo mpancnAaHmama — paHillle BCiM Ta-
1iEHTaM 3 €HJO0TeTiaTbHOI0 HEAOCTATHICTIO TTPOBOAUIN
nosropHy HCKII, micis yoro, Ha XaJb, MalliEHT 3HOBY
noTpedye TpuBaoi peabiniTaiii. Kpim Toro, y moBTopHOi1
HCKII nporHo3 BuxuBaHHsI Habararo Tiplivii, Hix y To-
yaTkoBoi KepaTtoruiacTuku. Y KIT «J1OKOJI» BukoHyeTbcst
32021 poKy, 3a Iieif 9ac MpoorepoBaHo 6 XBOPUX 3 TaHOIO
MaTOJIOTi€I0; B YCiX BUITaIKaX BAAJIOCS AOCSIITU TOCTPOTU
30py 0,6 i Bullle y BigmaaeHOMY Iepioi.

Jlikysanus eiowapysants decuememogoi memopanu nicas
gharxoemynvcughikayii kamapakmu na 060x ouax — oriepailis
MnpoBefeHa HamMu Briepiie B YKpaini B 2023 polli; BUKOHaHa
3aHs noiaposa Keparoriactuka (DMEK) 3 Bukopucran-
HsIM KepaTobioimruianTa. Yepes 3 THKHI micist onepatii
roctpoTta 3opy craHoBuaa 0,9—1,0.

BucHoBku

Otxe, 3 2012 poky KIT «[IOKOJI» € xabowm i3 3acTocy-
BaHHs (heMTOTeXHOJIOTiii B oTasbMosorii B YkpaiHi. 3a
noHan 10 pokiB y HaC HAKOMMWYMBCS 3HAYHUI JOCBia pea-
OimiTallii manieHTiB Mic/sl pi3HUX BUMIB TPAHCIUIAHTALLIT pO-
TiBKU, SKMM MU pajii AUTMTUCS 3 KOJIETaMU 3 iHIIIX PETiOHiB
VYkpainu Ta 3-3a Kopaony. CriBpobitHukm KIT «/ IOKOJI»
HEOJHOPa30BO BUCTYNAJU 3 JOIMOBIAIMMU I JIEKIisIMU B Ta-
KMX KpaiHax, 5K JlaTBis, YropiiuHa, Itamist, ABCTpid Ta iH.
CrioiBaeMocsl, 1110 Halll TOCBiJ] CTaHe B Haroli ohTaabMo-
JjoraM YKpaiHM i 103BOJUTH NPUBECTU PiBEHb TOITOMOIU
XBOPUM IO CyJaCHUX CBITOBUX CTaHIAPTIB.

Oko yepe3 3 TxHi nicns DMEK

KondrikT inTepecis. ABTOpPU 3as1BJISIIOTD PO BiJICYTHICTh
KOHQJIIKTY iHTepeciB i Bj1acHoi (hiHaHCOBOI 3a1liKaBJIeHOCTi
IIPY MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancysanns. Jlana podota HanvcaHa 3a
iHimiatuBu kadenpu odraasmortorii AJIMY i KIT «[1OKOJI»
(dninpo, Ykpaina) i (piHaHCy€eTbCS 3a BIaCHI KOILTH.

Binmosa Bin BiamoBizaibHOCTI. ABTOPU 3asIBJISIIOTH, 110
IlyMKH, BUCJIOBJIEHI B TTO/IaHi CTaTTi, € IXHIMU BIIACHUMM,
a He o(illiiHOIO MO3UIIiE€I0 YCTAaHOBU.

Buecok asropis. Ceparok B.M. — KoHuemis, 36ip na-
HuX, nepesipka; CakoBuu B.M. — meTomosorisi; Ycru-
MmeHko C.b. — 3anmyyeHHs ¢iHaHcyBaHHS, Harjsa; Bo-
nok C.I. — pecypcu; Kimononpka H.I'. — Hanucanus
CTaTTI.
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Contribution of the Dnipropetrovsk region ophthalmology school
to the development of keratoplasty in Ukraine

Abstract. Background. Keratoplasty is a modern method of treating
patients with corneal pathology. The purpose of the work is to high-
light the contribution of the Dnipropetrovsk region ophthalmology
school to the development of keratoplasty in Ukraine. Materials
and methods. A retrospective analysis was performed of the medi-
cal records of patients who underwent corneal transplantation at
the Dnipropetrovsk Regional Clinical Ophthalmological Hospital
(DRCOH) from 2013 to June 2024. Results. With the support of
the Veneto Eye Bank Foundation, in 2013 the first donor corneal
bank in Ukraine was opened on the basis of the DRCOH. The
same year Professor V.M. Serdiuk performed the first penetrating
keratoplasty using domestic donor material, and in 2014, for the
first time in Ukraine, femtosecond laser-assisted penetrating kera-
toplasty was carried out. Since 2016, the DRCOH is the only clinic
in Ukraine that performs keratoplasty with femtolaser assistance in
children. Use of femtosecond technologies allowed us to be the first
in Ukraine who switch from penetrating to lamellar keratoplasty. As
of the first half of 2024, almost 800 corneal transplantations were

performed at the DRCOH, including: penetrating keratoplasty with
femtolaser — 146 operations; deep anterior lamellar keratoplas-
ty — 57, of which 24 were femtosecond laser-assisted; Descemet
membrane endothelial keratoplasty — 72. Twenty children were
operated. In the clinic, for the first time in Ukraine, combined in-
terventions were performed such as the “triple procedure” — starting
from 2014, femtolaser docking in recipients with corneal perforation
and hydrops — since 2020, endothelial transplantation after pene-
trating keratoplasty in case of the endothelial graft failure — since
2021; treatment for Descemet membrane detachment after cataract
phacoemulsification in both eyes — since 2023. Conclusions. Starting
from 2012, the DRCOH has been a hub for the use of femtotech-
nologies in ophthalmology in Ukraine. For more than 10 years, we
have accumulated a considerable experience in the rehabilitation of
patients after various types of corneal transplantation, including in
the military.

Keywords: corneal transplantation; history of keratoplasty; Dni-
propetrovsk region; keratobioimplant
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Is it possible to completely replace
fraditional cephalometric analyses
with 3D cephalometrics based
on artificial intelligence shortly?
(Systematic review)

Abstract. Background. Modern cephalometric analyses provide necessary anatomical measurement data that is essen-
tial for both orthodontists and craniomaxillofacial surgeons. The purpose was to investigate the accuracy and efficiency
of automated landmark detection based on artificial intelligence (Al) for cephalometric analysis on two-dimensional
(2D) lateral cephalograms and lateral cephalograms that were obtained from three-dimensional (3D) cone beam
computed tomographic (CBCT) images in modern orthodontics practice. Materials and methods. Searches were per-
Jformed in PubMed, Web of Science, and Embase up to 2024. A two-pronged search strategy was used, which included
a combination of technical interest (Al, machine and deep learning) and the diagnostic goal (landmark detection for
skull radiograph analysis). Each concept included MeSH terms and keywords. A comprehensive grey literature search
was performed using databases such as ProQuest, Google Scholar, OpenThesis, and OpenGrey to minimize the risk
of bias. Results. After duplicate removal, title, and abstract screening, full-text reading, 34 publications were selected.
Amongst these, 27 studies evaluated the accuracy of automated landmarking on 2D lateral cephalograms based on Al,
while 7 studies involved 3D-CBCT images. Most studies exhibited a high risk of bias in data selection (n = 27) and
reference standard (n = 29). Conclusions. The Al cephalometric landmark detection performance on both 2D and la-
teral cephalograms synthesized from 3D images showed quite a huge potential in aspects of accuracy and time efficiency.
Keywords: orthodontics; anatomic landmarks; cephalometry; artificial intelligence

Introduction

Modern cephalometric analyses provide necessary ana-
tomical measurement data that is essential for both ortho-
dontists and craniomaxillofacial surgeons. They enable quan-
titative evaluation of craniofacial growth and the analysis of
spatial relationships between hard and soft dentomaxillofacial
structures for diagnostic, treatment planning, and outcome
assessment purposes [1, 2]. A standard cephalometric ana-
lysis is usually performed on two-dimensional (2D) lateral
cephalograms or three-dimensional (3D) cone-beam com-
puted tomography (CBCT) images [3]. Both 2D and 3D
cephalometry analyses require a manual approach to localize
anatomical landmarks, which is a time-consuming task that
takes at least 15 min per case for a common orthodontist [4].
Furthermore, the accuracy of landmark identification is a dis-

putable subject to variability depending on the observer’s ex-
perience and image quality [5, 6]. Recently, solutions driven
by artificial intelligence (Al), specifically machine learning
(ML) and deep learning (DL), have been increasingly used to
enhance the reliability, consistency, and accuracy of landmark
placement for 2D and 3D cephalometric analyses [7—10].
Identification of landmarks is one of the primary error causes
in cephalometric analyses [6, 11], so it’s important to consider
whether solutions made by Al could serve as an accurate and
time-efficient alternative to their traditional manual analogs
[12]. Existing systematic reviews on this topic have either
restricted their investigation to solitary deep learning [8, 13]
or were only focused on 3D images [13]. In the field of or-
thodontics, 2D landmarking, and cephalometric analysis are
often favored due to their capacity to obtain substantial data,
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which aids in the development of effective treatment strategies
for the majority of orthodontic patients. In these situations,
3D cephalometry synthesized from CBCT images is generally
not advised, mainly because of the high radiation exposure
risks [14, 15]. On the other hand, 3D cephalometry has ad-
vantages in terms of precise anatomical recognition and in-
tricate structural assessment. This is particularly useful when
more comprehensive treatment planning is required, such
as in the digital planning processes of orthognathic surgery
and implantology. In these cases, traditional 2D landmar-
king can’t provide adequate information [16]. Nevertheless,
both types of datasets are considered clinically significant,
depending on the specific task [17]. Despite the significant
differences in AI methodologies and algorithms applied for
automated 2D and 3D landmarking, a comprehensive review
that covers both types of datasets offers an integrated view of
this discipline. This approach may highlight progress in both
dimensions and identify areas that require supplementary
research and development.

The purpose of this systematic review was to report the ac-
curacy and efficiency of automated landmark detection based
on Al for cephalometric analysis on 2D lateral cephalograms
and lateral cephalograms that were obtained from 3D-CBCT
images in modern orthodontics practice.

Materials and methods

The systematic review was conducted following the
PRISMA guidelines [18]. The PICO question of this study
was: does the Al-based cephalometric analysis on 2D
cephalograms and lateral cephalograms synthesized from
3D-CBCT images offer improved accuracy and time effi-
ciency compared to manual landmarking by an expert?

A. Search strategy

Searches were performed in PubMed, Web of Science,
and Embase up to 2024.

A two-pronged search strategy was used, which included
a combination of the technical interest (AI, ML, DL) and the
diagnostic goal (landmark detection for skull radiograph ana-

lysis). Each concept included MeSH terms and keywords. The
full search strategy is presented in Table 1. A comprehensive
grey literature search was performed using databases such as
ProQuest, Google Scholar, OpenThesis, and OpenGrey to
minimize the risk of bias. The articles identified were imported
into EndNote X9 software (Thomson Reuters, Philadelphia,
PA, USA) for the removal of duplicates and further selection.

B. Inclusion and exclusion criteria

The review included all full-text diagnostic accuracy stu-
dies that evaluated the performance of Al-based algorithms for
automated landmark detection. Studies were selected based
on the following inclusion criteria: 1) trained and tested on
2D cephalometric radiographs or 3D-CBCT images for auto-
mated detection of relevant landmarks, which are commonly
used to perform craniofacial analysis, such as the nose, orbit,
chin, pogonion, and subnasal; 2) reported results as hit detec-
tion rate (SDR) or mean radial error (MRE) in millimeters
(mm) to determine clinical applicability; 3) studies compared
automated and manual recognition as clinical references. No
restrictions were applied regarding the year and language of
publication. Case reports, review articles, book chapters, cor-
respondence, conference proceedings, and commentaries were
excluded from the review. Additionally, studies that exclusively
included landmarks that do not contribute to standard cepha-
lometric analysis, such as cranial landmarks (asterion, pterion,
ophistion, etc.), were not considered for this review.

C. Quality assessment

The Quality Assessment of Diagnostic Accuracy Stu-
dies-2 (QUADAS-2) tool was used to assess risk of bias and
applicability concerns. It serves two purposes: first, to assess
the impact of potential sources of bias on estimates of test
accuracy, and second, to assess the impact of hypothetical
sources of clinical heterogeneity on these estimates [19]. If
significant issues arise in any of these areas, this may affect
the overall applicability of the study results to the patient
population or broader clinical context [20]. Two reviewers
(K.K., A.M.) independently assessed the risk of bias.

Table 1. Search strategy on each database

Search strategy

Concept 1 artificial intelligence

PubMed

Web of Science ‘automated’ OR ‘automatic’

Embase

Grey Literature e

‘Artificial Intelligence’[Mesh] OR ‘Artificial Intelligence’[tiab] OR ‘machine learning’[tiab] OR ‘deep
learning’[tiab] OR ‘neural network™*[tiab] OR ‘automated’[tiab] OR ‘automatic’[tiab]

TS = (‘Artificial Intelligence’ OR ‘machine learning’ OR ‘deep learning’ OR ‘neural network® OR

‘artificial intelligence’/exp OR ‘artificial intelligence’:ti,ab,kw OR ‘machine learning’:ti,ab,kw OR ‘deep
learning’:ti,ab,kw OR ‘neural network*:ti,ab,kw OR ‘automated’:ti,ab,kw OR ‘automatic’:ti,ab,kw

‘Artificial Intelligence’ OR ‘machine learning’ OR ‘deep learning’ OR ‘neural network® OR ‘automa-

Concept 2 cephalometric analysis

PubMed ‘landmark detection’[tiab]
Web of Science
Embase

Grey Literature

‘Cephalometry’[Mesh] OR ‘Cephalometry’[tiab] OR ‘craniometry’[tiab] OR ‘cephalometric*’[tiab] OR

TS = (‘Cephalometry’ OR ‘craniometry’ OR ‘cephalometric*’ OR ‘landmark detection’)

‘cephalometry’/exp OR ‘cephalometry’:ti,ab,kw OR ‘cephalometric*’:ti,ab,kw OR
‘craniometry’:ti,ab,kw OR ‘landmark detection’:ti,ab,kw

‘Cephalometry’ OR ‘craniometry’ OR ‘cephalometric*’ OR ‘landmark detection’
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D. Data extraction and assessment

A meta-analysis was conducted using RStudio (version
2023.12.1, Posit Software, Boston, MA, USA) to evaluate
the accuracy of 2D landmarks identification based on MRE
and standard error (SE), where MRE value closer to zero
corresponds to higher accuracy of automated landmarks
identification. When multiple test datasets were used in the
studies, they were assessed as separate groups to account
for data variability. The summary measures included the
MRE of test datasets with a 95% confidence interval (CI).
Heterogeneity was examined using Q-value and I? statis-
tics. The choice of statistical model was determined by the
12 statistics, a measure of heterogeneity. If the 1> was less
than 50 %, indicating low heterogeneity, a fixed-effects
model was used. Conversely, if the 12 exceeded 50 %, sug-
gesting substantial heterogeneity, a random-effects model
was utilized. The selected model was then used to generate
the forest plot. A P-value less than 0.05 was considered
statistically significant.

Results and discussion

Study selection. The electronic database search has found
2082 articles. Of all of them 1026 were duplicates and 971
didn’t meet the eligibility criteria based on their titles and
abstracts. The remaining 76 articles were fully reviewed, re-
sulting in the exclusion of a further 42 articles. Ultimate-
ly, 34 studies were considered eligible and included in the
systematic review. The selection process is described in the
PRISMA 2020 flowchart (Fig. 1).

Study characteristics. The included studies covered
a 7-year period, from 2017 to 2023. Most studies were from
Korea (n = 15), followed by China (n = 7), Japan (n = 3),

the United States (n = 3), Germany (n = 2), and one country
each from France, Hong Kong, the Netherlands, and Tur-
key. Al-based automatic landmark recognition was applied to
2D cephalometric radiographs in 27 studies and 3D-CBCT
images in 7 studies. The characteristics of these studies are
summarized in Tables 2 and 3, respectively. Most studies
(27) primarily examined the computational improvement of
algorithms for landmark detection, while seven studies fo-
cused on clinical validation of established methods. Most
studies primarily investigated computational improvements
of landmark detection algorithms, while seven studies focused
on clinical validation of established methods. The characte-
ristics of these studies are shown in Tables 2 and 3, respec-
tively. Nearly half of the 2D studies evaluated the accuracy
of their Al algorithms using a publicly available benchmark
dataset from the 2015 IEEE International Symposium on the
Grand Challenge in Biomedical Imaging [21]. This dataset
consists of 400 high-resolution tilted brain images (training
set = 150, test set 1 = 150, test set 2 = 100) with 19 landmarks
manually annotated by two experts (1 junior orthodontist
and 1 senior orthodontist) as ground truth. These manually
annotated benchmarks serve as benchmarks to measure the
performance of the Al algorithms. The original image size was
1935 x 2400 pixels, with a resolution of 0.1 mm per pixel in the
horizontal and vertical directions. The mean intra-observer
variability for these landmarks was found to be 1.73 mm for
the junior expert and 0.90 mm for the senior expert. In con-
trast, the inter-observer variability between the two experts was
found to be 1.38 mm, indicating a reasonable accuracy target
for automated landmark detection techniques. To compensate
for any inter-observer variability, the mean position of the two
points from both experts was used as the ground truth [21].

| Identification of studies via databases and registers | | Identification of studies via other methods
c ine i .
] L Studies identified from:
= Studies identified th_rough Studies removed before ProQuest (n = 360)
o databases search (n = 2082) Screening: OpenThesi -0
£ | | Publed n=697) P . ing: penThesis (n=0)
= Embase n=715 Duplicate studies removed OpenGrey (n=0)
< . = (n=1026) Google Scholar n=228
] Web of Science n=670 g ( )
o Citation searching (n=2)
_ 17 v
N Studies excluded based on titles
Studies screened (n = 1056) > and abstracts (n = 971)
¥ '] A
Studies sought for retrieval Studies not retrieved: Studies sought for retrieval ; . _
o (n = 85) ™1 Full'text inaccessible (n = 9) (n=3) > Studies not retrieved (n = 0)
g ¥ ¥ ¥ ¥
] Studies assessed for eligibility Studies excluded (n = 45): Studies assessed for eligibility ! _
) (n=176) ™ Not Al/unclear algorithm } =3) (n-=3) > Studies excluded (n = 0)
Results not synthesizable (n =13)
Irrelevant/not enough
landmarks n=11)
Not lateral cephalograms (n = 5)
Unclear Al training n=12)
L Review article n=1)
Studies included in qualitative |
5 review (n = 34
3 v
[3)
5 Studies included
in quantitative review (n = 14)

Figure 1. PRISMA flow diagram for systematic reviews
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Table 4. Potential cephalometric analysis using annotated landmarks

Cephalometric

Chen et al. [3], Chen et al. [52], Hong et al. [53], Lee et al. [7], Lang et al. [23], Yun et al. [24],
Hwang et al. [25], Yun et al. [26], Park et al. [60], Arik et al. [27], Qian et al. [28], Yao et al. [30],

Steiner

Kwon et al. [32], Lee et al. [57], Oh et al. [59], Huang et al. [54], Kim et al. [42], Kim et al. [56],

Le et al. [39], Noothout et al. [58], Song et al. [29], Song et al. [61], Ugurlu et al. [62], Wang et al. [63],
Yang et al. [2], Zeng et al. [64], Zhong et al. [66], Zhao et al. [65], Dot et al. [67], Weingart et al. [68]

Chen et al. [3], Chen et al. [52], Hong et al. [53], Lee et al. [7], Lee et al. [22], Lang et al. [23], Yun
et al. [24], Hwang et al. [25], Yun et al. [26], Park et al. [60], Arik et al. [27], Qian et al. [28], Yao et al.

Down

[30], Lee et al. [57], Oh et al. [59], Huang et al. [54], Kim et al. [42], Kim et al. [55], Kim et al. [56], Le

et al. [39], Noothout et al. [58], Song et al. [29], Song et al. [61], Ugurlu et al. [62], Wang et al. [63],
Yang et al. [2], Zeng et al. [64], Zhao et al. [65], Zhong et al. [66], Dot et al. [67], Weingart et al. [68]

Wits appraisal
Tweed

Ballard

Among the included studies, the total number of landmarks
tested ranged from 7 [22] to 105 [23]. The amount of data
for training ranged from 15 [24] to 1983 images [25], while
the test dataset ranged from 4 [26] to 400 images [2]. Studies
that applied automated landmarking on 3D-CBCT images
reported their accuracy as either mean error (n = 7) or SDR
(n = 2), with the highest observed error being 5.785 mm
[31]. Of all the landmarks on 2D and 3D images, gonion was
generally the most challenging to locate automatically, where
the lowest SDR was 38.0 % [25], and the highest was 85.00 %
[32] within the 2 mm threshold. The computational time
to automatically detect the landmarks was calculated in 11
articles, all of which reported a timing of less than 1 minute.
Table 4 presents a list of cephalometric analyses that could
potentially be performed using the automated landmarking
proposed in the included studies. In terms of clinical appli-
cability, the Al algorithms for automated landmark identifi-
cation used in most studies could facilitate at least the Steiner
and Down analyses. This was due to the algorithms’ ability to
identify the following landmarks: sella, nasion, point A, point
B, pogonion, gnathion, menton, gonion, porion, orbitale,
upper incisor, and lower incisor [33, 34].

Qualitative synthesis. Qualitative synthesis of all reported
data related to automatic 2D and 3D landmark recognition
has been performed. 2D studies, using only the IEEE dataset,
demonstrated that the accuracy of test set 1 ranged from 75.37
[27] to 87.61 % [28], based on SDR values within a 2 mm
tolerance threshold. In contrast, 18 studies using their own
datasets, either alone or in combination with the IEEE dataset,
showed SDRs ranging from 62.0 [11, 29] to 97.30 % [30].

Bias risk assessment. When using the QUADAS-2 tool,
Al-based cephalometric landmark detection was used as
the index test domain and “manual landmark placement
by experts” was considered the standard reference domain.
Most studies were at high risk of bias related to data selection
(93 %), mainly because the authors did not use a random
selection procedure. In addition, high risks also exist due
to the use of reference standards. Overall, the applicabi-
lity issues associated with the studies included in are high,
with the exception of the use of the index test. A significant

Hong et al. [53], Lang et al. [23], Yun et al. [24], Yun et al. [26], Park et al. [60], Yao et al. [30],
Le et al. [39], Dot et al. [67], Weingart et al. [68]

Hong et al. [53], Lang et al. [23], Yun et al. [24], Yun et al. [26], Park et al. [60], Yao et al. [30],
Kim et al. [55], Le et al. [39], Dot et al. [67], Weingart et al. [68]

Hong et al. [53], Yun et al. [24], Yun et al. [26], Park et al. [60], Yao et al. [30], Bulatova et al. [51],
Le et al. [39], Dot et al. [67], Weingart et al. [68]

portion of the studies included in the review are from East
Asia (76.5 %), with less representation from Europe and the
Americas. Many factors highlight the important role of East
Asia in Al research and development [35, 36]. The evaluation
results showed differences in the accuracy of landmark detec-
tion between different studies. This may be due to differences
in sample sizes used in the training set, where large hetero-
geneous samples with anatomical variations provide a more
comprehensive learning process, thus ensuring accuracy [37].

A separate dataset ensures that models are tested on data
not encountered during training, providing a robust assess-
ment of their generalizability [38]. Most 2D cephalometric
studies have used publicly available datasets to train Al algo-
rithms, with the aim of improving the accuracy and efficiency
of automated landmark recognition through computational
improvement, but the clinical applicability of Al tools remains
questionable [39]. This is supported by studies included in the
review focusing on clinical validation [29]. Further research
should use multicenter datasets with different acquisition pa-
rameters for clinical validation [40]. In the field of Al, espe-
cially in the context of medical imaging and analysis, the com-
plexity of a dataset is also assessed by various factors, such as
the size and shape of anatomical structures, age, gender, type
of malocclusion, ethnicity, and bone density [41, 42]. These
features introduce a range of variables that the Al system must
accurately identify and interpret [43]. The more complex the
dataset, the more challenging it is for the Al to learn and make
accurate predictions [37, 38, 44]. Hwang et al. trained the Al
algorithm with 1983 2D images, each containing 19 annota-
ted landmarks, and observed an accuracy of 73.2 % [25]. On
the contrary, Lee et al. used a training set of 150 images and
achieved a higher accuracy of 86 % [22]. Authors relied on the
IEEE dataset which included patients without any craniofacial
deformities and with similar radiological patterns [43]. On the
other hand, Hwang et al.’s testing datasets included patients
with variable heterogeneous radiological patterns, which the
Al algorithm might not have accurately identified based on
the homogeneous dataset used for training. 3D landmark de-
tection involves identifying points within a volumetric space,
which introduces additional complexity and challenges [24,
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45]. Given the challenge of accurately detecting landmarks in
three dimensions using small datasets, while still maintaining
high accuracy within a 2 mm error threshold, it is advisable
to conduct additional studies with a larger sample size [31].
Those findings were compared against a threshold of 2 mm,
which is generally accepted as clinically acceptable for most
cephalometric measurements [6]. Precise segmentation from
CBCT hasn’t been yet standardized in semiautomatic work-
flows [46, 47]. Cephalometric landmark selection included in
our review was primarily based on their widespread use in or-
thodontics and clinical relevance [32, 33]. Among the different
annotated landmarks on both 2D and 3D images, gonion was
generally one of the most difficult landmarks to localize auto-
matically and had the lowest detection rate. The identification
of gonion appears to be a significant challenge not only for Al
algorithms but also for experts. Additionally, the 3D error may
be a consequence of discrepancies in volumetric segmentation
or difficulties in determining the precise vertical position of
gonion along broadly curved structures, a problem also com-
monly encountered by human observers [48]. Most studies
have shown that Al algorithms can identify key landmarks in
Steiner and Down’s cephalometric analyses [33, 34]. A training
set’s landmarks can be identified manually by both inter- and
intraobservers [49]. SPIRIT-AI and CONSORT-AI [50] are
Al standards that should be followed in future studies as well.

Conclusions

The Al cephalometric landmark detection performance
on both 2D cephalograms and lateral cephalograms syn-
thesized from 3D images showed quite a huge potential in
aspects of accuracy and time efficiency. However, further
improvements are needed to enhance the generalizability
and durability of these systems. Implementing Al-based
landmark identification in future studies should expedite
its development and pave the way for its potential to replace
manual landmarking.
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Kpumoscoekmm K., MineLyeHko A., bpudko T.

HauioHarbHW MeanyH yHiBepcuteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

Y1 MOXKAUBA NOBHA 3AMIHO TPAANLIMHUX LLePAAOMETPUYHUX AHAAIZIB 3D-uedaromeTpieto
HO OCHOBI LUTYYHOrO iHTEAEKTY B HOMGAMKYOMY MANGYTHBOMY?
(CncTteMaTtnyHnmM OrAsA)

Pestome. Axmyaasnicms. CydacHi nedaroMeTpuyHi aHai31 Hala-
IOTh JaHi aHATOMIYHUX BUMipIOBaHb, 1110 HEOOXiIHI SIK IS OPTO-
JOHTIB, TaK i IUIS IEJIEMHO-TULEBUX XipypriB. Mema: TOCTiAUTA
TOYHICTb i e(DeKTUBHICTh ABTOMATU30BAHOTO BU3HAYEHHS OPiEHTHU-
piB Ha ocHOBI mTy4HOTrO iHTeNeKTy (L) st ecbasomerpuaHOTO
aHaji3y Ha ABOBUMipHUX (2D) 6iuHMX Ledanorpamax Ta OiYHMX
Ledanorpamax, OTpUMaHMX i3 TpUBUMipHUX (3D) KOHYCHO-TIPO-
MeHeBUX KomIT oTepHuX Tomorpadiuvnmux (KITKT) 300paxeHsp,
Y Cy4YacHilf OpTONOHTUYHIN npakTuili. Mamepiaiu ma memoou.
ITomykoBi mocimkeHHs mpoBoawiIn B 6aszax PubMed, Web of
Science Ta Embase 3a nepion no 2024 poxy. BukopucroByBaiu
JIBOCTOPOHHIO CTPATETiI0 TOIIYKY, sSIKa BKJIIOUasa MOeTHAHHS TeX-
HiyHoro inTepecy (LI, mammHHe it rimmboke HaBYaHHs) i JiarHoc-
TUYHOI MeTH (BM3HAYEHHSI aHATOMIYHUX OPIEHTUPIB WIS aHATi3y
peHTreHorpamu 4epera). KoxxHe MOHSTTS BKIIOYAJIO TEPMiHU
MeSH Tta ximouoBi cioBa. [yist MiHiMi3allii pu3UKy CUCTEMHOT

MMOMWIKM OyB MPOBEAEHUI BCEOIUHMIA MOLIYK Cipoi JiTepaTypu
3 BUKOPMCTaHHSIM TaKMX 0a3 maHux, ik ProQuest, Google Scholar,
OpenThesis i OpenGrey. Pezyasmamu. Tlicns BunaneHHs ayoJti-
KaTiB, CKPUHIHTY Ha3B i pedepaTiB, TOBHOTEKCTOBOTO YUMTaHHS
oymo Bimiopano 34 myo6mikanii. Cepen HUX y 27 TOCHTiIKEHHSIX
OLIIHIOBAJIM TOYHICTh aBTOMATU30BAaHOTO MapKyBaHHs Ha 2D 6iu-
HuX tedanorpamax Ha ocHoBi LI, Toxi sk 7 mocnimkeHb BKITIO-
yanmu 3D-KIIKT 306paxkeHHs. Y 0iibIocTi poOOT MpoaeMOH-
CTPOBAaHUI BUCOKUI PU3UK CUCTEMHOI MOMUJIKHU MPU BUOOPI
nanux (n = 27) i pepepentHoro crannapty (n = 29). Bucnoexu.
LII-uedanomerpuyHe BU3HaAUSHHS OpieHTUPIB sIK Ha 2D-, Tak i Ha
OiuHMX LIehasorpaMax, CMHTe30BaHuX i3 3D-300paXkeHb, MOKa3aao
JIOCUTh BEJTMKHUIA MOTEHLIiaJ1 3 TOUKU 30pY TOUHOCTI i e(heKTUBHOC-
Ti BUKOPUCTAHHS Yacy.

Koiouogi cioBa: oprononTist; anaToMiuHi opieHTHPH; LiedaTome-
Tpis; IITYYHUMA IHTEJIEKT
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dedicated to orbital surgery
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MiXkHapoAHa HAayKOBO-NPaKTUUYHA KOH(epeHuin
International Orbital Surgery Conference

24—-25 mpaens 2024 poxy é cmoauunomy Premier Palace Hotel ¢id6yaaca Mixncnapoona Haykoeo-npaxmuuna
xongpepenuia «Orbit Ukraine 2024». Ilposedentio ub020 HA036UHAIIHO 8aNCAUBO20 M NEPCHEKNUBHO20 HAY-
K08020 (hopymy nepedysaaa Kponimka nid2omoexa éeauroi kKomanou o0nodymuie. Ocnoeoro opeanizauiiinozo
Komimemy cmaau KoieKkmueu Kageopu wieienHo-aunueeoi Xipypeii ma cyMacHux cmomamoao2ivHux mexnoaoeii
Incmumymy nicasounaomnoi oceimu HMY imeni 0.0. bozomoavuys i kaghedpu opmaavmo.ocii ma onmomempii
Incmumymy nicasdunaomuoi oceimu HMY imeni 0.0. bozomoavys, a maxoxc npoghiavhi npogheciiini acouiauii
ma 00’°ednanns. Bonu nocmaesuau co6i 3a amoimuy memy y3azaibHumu 00c6i0 6iM4U3HAHUX Koae2 3 KOMNAeK -
CHO20 MeHedXcMeHnmYy 001i080T mpasmu ueaenHo-auyeeoi diaanku, 3okpema opeana 3opy. Came ue 3a60aHnHs i

0ya0 peaaizoeane noeHor miporo.

TemaTnka gomoBigeil Oyja BU3HAYeHA 3aKOHOMIpPHO
i IJIKOM JioTiuHO. BoiloBY XipypriuyHy TpaBMy, NpHU SIKiit
BinOyBalOThCS BOTHENAJbHi MOpaHEHHS YepeTia il TOJIOB-
HOTO MO3KY, Ha JaHOMY eTalli BilHU Ta HallaHHS crellia-
Ji30BaHOI MEINYHOI JOTIOMOTH BU3HAYaloTh y 48,4 % BU-
MajKiB, BOTHeNaIbHi TOpaHeHHsT opraHa 30py — y 3,8 %,
pyWiHyBaHHS oKa i opbitn — y 2,3 % (®enipko I.B.
Ta iH., 2023). Y nepion nmpoBeaeHHSI AHTUTEPOPUCTUIHOI
onepaitii/Onepauii O6’eqHanux cua (2014—2022 pp.)
y 3aTraJIbHill CTPYKTYPi CaHiTapHUX BTpaT IIOpaHEHi B IIe-

JIETTHO-JIMIIEBY MiIJITHKY CTaHOBUJIM OJM3bKO 6 %, a 3a
NaHUMMU 1IeJeTHO-JIUILEeBOro BiulileHHs BilichkoBo-Me-
IUYHOTO KJIiHIYHOTro LeHTPY «[ 0JIOBHUI BiiiCbKOBUIA
KIJIIHIYHUT TocmiTanby», JOoKaii3allisi ypaXeHb y TUISTH-
IIi TOJIOBM Ta WINI NPU HAAXOIXKEHHI CTaHOBUTH 35 %
Y CTPYKTYpi pi3HUX MopaHeHb. Takoro pomny TpaBMaTUUHI
MOIIKOKEHHSI IPU3BOISITh 10 HEMUHYYOI iHBaIiau3aIii
Ta OTpeOYIOTh TpMBaJIOi peadiniTallii, MIOKpOKoBa Ipo-
rpamMa sIkoi i 0ysa oJHUM 3 TIpPEeIMETIB 0OrOBOPEHHS TTif
yac 11bOro 3aX0jy.

© «ApxiB odpTanbmonorii Ta LenenHo-nuweBoi xipyprii Ykpaiku» / «Archive of Ophthalmology and Maxillofacial Surgery of Ukraine», 2024

© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2024
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~

YuacHuku v rocti 3axopgy (3niBa Hanpaso): npogp. 10.B. YenypHuii, npogh. 0.0. AcTaneHko,
npodp. I.B. llapropoaceka, npogh. A.B. Konyak, npoch. O.A. KaHiopa, npogp. O.B. MeTpeHko,
X.B. YyBanosa, ac. T.O. MaBnnyyk, npogh. C.0. Pukos

3axing OyB opraHi3oBaHUI 3a CIPUSHHS aaMiHiCcTpalii
HamionansHoro MeauuHoro yHiBepcurety iMeHi O.0. bo-
TOMOJIBLIS i BXOAUB TO IEPesIiKy 3aXOdiB 0e3mepepBHOIO
npodeciiiHoro po3BUTKY ISl JIiKapiB 3 OTPUMaHHSIM Bill-
MOBIIHUX 3aJ1iIKOBUX OaJTiB.

IIpencraBnstioun amMiHICTpallilo YHIBEPCUTETY, 3aXil
YPOUYUCTO BiIKPUB IMPOPEKTOP 3 HAYKOBO-TIeIAarorivHoi Ta
JIIKyBaJIbHO1 po0OTH, 3aciyXeHUH JIikap YKpaiHu, mpo-
decop Onexcanap AuapiiioBnu KaHiopa, skuii 3a3Ha4uB,
1110 3i0paHHs Takoro (popMary € TpaIUuLiHHUMMU i qyKe Ha-
TaJTbHUMM, BOHU (DOPMYIOTh Y KITIHIIIUCTIB YiTKe OauyeHHsI
MEePCHeKTUB PO3BUTKY, a OOMiH TOCBiIOM JOMOMarae He
JIMIIIe PO3BUBATH KPUTUIHE MUCJICHHSI, ajie i Hampalbo-
BYBaTU KOPUCHiI 0COOMCTI KOHTAKTU cepell rpodeciitHoT
CIIiIBHOTHU. 3 BiTaJIbHUM CJIOBOM BUCTYIIMJIA TUPEKTOP
LenTtpanbHoi nonikiiHiku MBC Ykpainu TetsiHa IBa-
HiBHa ['mamy1i, sika mobaxkana yyacHUMKaM IUTiIHOI poOboTU
1 3a3HaYMIIa, 1110 TIEPCOHAJT BiTOMYOi CTPYKTYPH, SIKY BOHA
Mae€ 3a YecTb MPeACTaBISITH, 3aBXIU TOTOBUII 10 CITiBMpa-
11i ¥ HalaHHSI BUCOKOSIKICHOI crielliani3oBaHOI MeIUYHOT
TIOTIOMOTH.

KOHTMHTEeHT yJacCHUKIB BKJIIOUAB HIEJIETTHO-JIMIIEBUX
XipypriB, opTajbMOJIOTiB, JOp-JiKapiB, 1epMaToJIOTiB,
MJIaCTUYHUX XipypriB 3 pi3HUX perioHiB YKpaiHu. 3 mo-
MOBIASIMU BUCTYITWJIM MPOBiAHI (axiBili YKpaiHu i cBiTy,
3okpema Peitmona Yo, Xopxe Kopona i Crioapt Ceiidp
(CHIA), dinmakx Komar (Benmuka bputanist), Enapio Jlin-
ndopce i Moxanna Cren (Pinnstazist), Mapuin Ko3akesiu
(Mosnbiia). Poman Xocceitn XoHcapi 3 rocnitanto Hekep
(IMapwx, DpaHIList), SKUif BKOTpE BiaBizaB YKpaiHy ocoOu-
CTO, IOJLTUBCS CBOIM JOCBIIOM Y JTiKyBaHHI i KOMITJIEKCHil
peabimiTanii MaJleHbKUX MAlli€HTIB 3 KPaHiOCMHOCTO3aMMU.

TemaTuka momoBineit crocyBaiach Xipyprii O4HOI SIMKH,
MEHEKMEHTY TepesioMy CTiIHOK OYHOT IMKU, a TAKOX OKY-
JIOIUTACTUYHOI Ta PEKOHCTPYKTUBHOI Xipyprii MOBIK, Iepi-
opOiTabHOI AUISTHKY ¥ cii3HoTro anapaty. Okpemuii 6J10K
OyB IPUCBSIYCHUI MUTAaHHSIM 00110BOI TpaBMM, BTOPMHHUM
PEKOHCTPYKIISIM, XipypTiYHIM KOPEKIIisSIM TillepTeI0PU3MY
Ta iHIIKUX BPOJKEHMX BaJl yepera, 0COOJMBOCTIM TpaBMa-
TUYHUX MOILIKOMXEHb OUHOI IMKU B aiteil. He 3anutmim
0e3 yBarv MUTaHHS IJIACTUYHUX i PEKOHCTPYKTUBHUX BTPY-
YyaHb Ha MOBiKaX i CTi3HOMY arapari, eCTeTUYHOI Xipyprii Ta
OHKOJIOTIYHUX 3aXBOPIOBAHb HIKipH.

O6roBopeHHs1 TeMaTUKU PEeKOHCTPYKTUBHOI Xipyprii
nosik. Ha ¢poto (3niBa HanpaBo): npogh. A.B. Konuyak,
npogp. O.B. MeTpeHko, cnewyianict y ranysi 3D-apyky

A. NMpnxoabko
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3arajioM 3axij BiiOyBCsl y HEBUMYIIECHiil 1OOPO3UYINBIi
atMocdepi, 3 00MiHOM JOCBIIOM i Ii3HAHHSIM HOBOI iH(pOp-
Mallii, ajke B JIiKapiB TeX CBiii GPOHT — MeAUYHUIA, 1110
MoTpedy€e CTIMKOCTI B MUTaHHSX peadiyiTalii mocTpaxa-
JIX OIiLiB, BiTHOBJIEHHS i TOBEPHEHHS 1O ITOBHOLIIHHOTO
JKUTTS HALLIMX TPOMAJISH.

YKpaiHOMOBHUI BapiaHT HayKOBO-NPaKTUYHOI KOHdEepeHLiT
«ORBIT Ukraine 2024» (y 3anuci):
https://lyoutube.com/live/HSxksRzGJTs?feature=share

Benuka nopsika BCiM, XTO 1Oy4MBCs, OpaB y4acTb y 10-
MOBIIIX i MAaHEIbHUX IMCKYCisIX, CIOHCOpPAaM i BOJIOHTe-
paMm. CriofiBaeMoch, KOH(EpeHLlii TAKOro poy 3 MoaiOHUM
¢opMaTOM HAMMOBHEHHS CTAaHYTh TPAOULIIMHUMU B HAIIIil
npodeciiiHil CIiILHOTI.

OprkomiteT KoHghepeHUii

AHIMTIOMOBHWI BapiaHT HayKOBO-MPaKTUYHOI KOHbepeHLii
«ORBIT Ukraine 2024» (y 3anuci):
https://youtube.com/live/KK1BNFn7Iqo?feature=share
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0. CIAESTKOBCbKUIA

TOMIYHA
OIATHOCTUKA

CKOPO Y MPOJAMY! E{AEégggrg[BAHb
binbLue 200 yHIKanbHNX CUCTEMM
MOCTpALIN.

AP AKSIMED.UA
Y (044) 390-0055




«AKCcimeo»
3a8xcou

nonepeady!

HA BA3I KNIHIKN «AKCIME[» BIJKPUTO CYYACHUN

LEHTP
NMPOBJIEM CHY

EOEKTUBHA JIATHOCTUKA TA NIKYBAHHA:

e NOPYLLIEHb ANXaHHS YBI CHI (HIYHE anHoe);
e YCIX BUAIB DE3COHHS;
e CUHOPOMY HECMOKIMHUX HIr.
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