AHOTAIIS

Abyoeiix Yoaii Xenvmi Ontumizalilisi XipypriyHOro JIIKyBaHHSI Malll€HTIB 3
NyXJIMHAMH KICTOK 3 BUKOPHCTAHHSM MaTepially Ha OCHOBI O10aKTHBHOTO CKJia. —
Kamidikariitna HaykoBa Tparisi Ha MpaBax PYKOIHCY.

JucepTartiist Ha 3100yTTsI HAYKOBOT'O CTYyMeEHs JOoKTopa (iocodii 3 ramdysi 3HaHb 22
«OxopoHa 3I0pOB’s» 3a crHemianbHicTIO 222 «MeaumuHay. — HarioHanpHMIMA

meanuani yHiBepeuteT iMeHl O.0. boromonsist MO3 YVkpainu, Kuis, 2021.

Hucepramiiina poOoTa MNPUCBSIYEHA ONTHMI3ALll XIPYpPridyHOrO JIKyBaHHS
MAIIE€HTIB 3 MyXJIMHAMH KICTOK 3 BUKOPUCTAaHHSAM MaTepialy Ha OCHOBI O10aKTUBHOTO
CKJIa.

Jlo TemepimIHBOrO Yacy aKTyaJbHOIO 3aJMILAEThCS MpolieMa JIKyBaHHS
TOOPOSIKICHUX Ta 3JOSKICHMX MyXJUH KICTOK. OCHOBHMUM METOJIOM JIIKYBaHHS
NOOPOSIKICHUX TMYyXJIMH Ta MyXJMHOMOJIOHUX 3aXBOPIOBaHb KICTOK € XIPYPIIUHHIA:
BUJAJIECHHS MYXJIMHM 3 HACTYIHUM  3allOBHEHHSM  KICTKOBOTO  Jie(peKTy
TPAHCIUIAHTATOM YM IMIUIAHTaTOM, a MPH MATOJOTIYHOMY IEpeaoMi KICTKM Ha T
MyXJIMHA JT0JaTKOBO 3aCTOCOBYETHCSI METAIIOOCTEOCHHTE3. 3 YpaxXyBaHHM, IO TiCIIs
KICTKOBO-TUTACTUYHUX  OMEepariii 13 3aCTOCYyBaHHSM aJio- 1 ayTOIJIACTHUKU
CIOCTEPITa€ThCS BUCOKUH B1ICOTOK MIC/IONEpAIIfHUX YCKIAIHEHb Ta BIITOPTHEHHS
IUTACTUYHOTO MaTtepiaiy, a TAKOX BUHUKHEHHS PEIUANBY MYXJIUHU Ta MaJiTHI3aIls
MyXJIMHU, 3MyCWJIM JOCHIIHUKIB IIYKaTH HOBI MaTepiaiy ISl 3aMIIEeHHs JAe(EKTIB
KicTok. [lpu 3mosIKiCHUX MyXJWHAX KiCTOK MPOBOAMTHCS, SK MPABUIIO KOMILIEKCHE
JIKyBaHHS, OJTHUM 13 €TamiB SIKOTO € XipypriyHe JiKyBaHHs. XipypriuHe JIiKyBaHHS
3MI0SKICHUX MyXJIUH KICTOK y 90 % BumaakiB 3a0e3neuyerbcs 3a pPaxyHOK
EHJIOTIPOTE3yBaHHS CYTI001B a00 KiCTOK. BisoMO, 1110 BUKOPUCTaHHS €HIONMPOTE31B Ta
IMITJTaHTATIB O€3 CIeliaIbHUX MOKPUTTIB HE 3aBXK/HU 3a0e31euye HaaiiHy ¢ikcarlito. Y
O1IBIIIOCT] BUIAJIKIB MICJISI BUIATIEHHS 3JI0AKICHUX ITyXJIMH 3aCTOCOBYETHCS [IEMEHTHE
CHJONPOTE3yBaHHS, ajle B JICIKUX BHUIAJAKaX MOXJIMBE 1 Oe3leMEeHTHE
engonpoTe3yBanHs. [lominmennsa dikcanii MeTaJeBUX eHI0NPOTe31B Ta IMIUIAHTIB Y
KICTKOBIM ~ TKaHMHI  JIOCATA€TbCS 32  PAaxXyHOK TOKPUTTA iX  TOBEPXHI

ocTeoiHTerpamiiauM matepiagoM. OCTaHHIM 4YacoM 3allpONOHOBAHI Pi3HOMAaHITHI



Ol0JIOT1YH1 IMILJIAHTATU: OpPTaHIYHI, HEOpraHiyHI 1 CHUHTETUYHI Marepiaaud s
3aMilIEHHS! KICTKOBUX Je(EKTiB, a TaKOX MaTepiaJid s TOKPUTTS IOBEPXHI
iMrutanTartiB. [lpu ipoMy KOKEH 3 HUX Ma€ CBOi niepeBary i Hefoiku. CydacHul erar
PO3BUTKY PEKOHCTPYKTMBHOI XIpyprii CTaBUTh AaKTyaJbHE 3aBJAaHHS PO3POOKH
MaTepialiB, SKi MOXKYTh CIY>KMUTH KapKacoM JJIsi pereHeparlii MOIIKOIKEeHOI KICTKH,
pa3oM 3 TUM, MOCTYIIOBO PO3ILEIUIIOIOYMCH 1 3aMIIYIOUNUCh BIACHUMM TKaHWHAMH,
CTUMYJIIOIOUH IIPU 11IbOMY ocTeoreHe3. Cepen IMIUTaHTAIlliHUX MaTepialliB IUPOKOTO
3aCTOCYBAaHHS Ha0yJu MaTepiajl Ha OCHOBI 010aKTUBHOTO CKJa Ta ix monudikarii. ¥
3B’43Ky 3 ILMM TIPOBEAEHHS EKCIEPUMEHTAIBHO-KIIHIYHOTO JIOCHIUKEHHS 3
BU3HAYEHHSM €()EKTUBHOCTI OCTEOpEeNapaTuBHUX BJIACTUBOCTEN MaTepialy Ha OCHOBI
010aKTMBHOTO CKJIa TMPHU IJIACTUIN KICTKOBUX JCPEKTIB MICIA BUIAJICHHS ITyXJIUH
KICTOK Ta OCOOJMBOCTI OYJOBM TKAaHMHM Ha MEXI «KICTKa — IMIUIAHTaT», LIO
(opMy€eTBCS TPH 3aCTOCYBAHHI OKPHUTTIB MaTEPI1ajioM Ha OCHOBI 010aKTUBHOTO CKJIa,
AKl 3aJMILAIOTBCA 1€ MAJOBUBYEHMMHM, € BEJIbMHM aKTyaJbHUM CIIOCOOOM
BJIOCKOHAJIEHHs XipypriuyHoi gonmomoru. HoBa moaudikanis marepiady Ha OCHOBI
O010aKTUBHOTO CKJIa MPHU XIPYPriuHUX BTPY4YaHHAX (KICTKOBO-TUIACTUYHI Omeparii,
METaJIOOCTEOCUHTE3, EHJONPOTE3yBaHHS) 3 TMPUBOAY MYyXJIUH KICTOK, IIE HE
3aCTOCOBYBajacs, HE BHU3HAYEHI KJIHIKO-PEHTI€HOJOTIYHI OCOOJMBOCTI 1HTErpaii
MaTepialy Ha OCHOBI O10aKTHBHOTO CKJIa 3 KICTKOIO, HE BHBYEHO MICIIEBHM Ta
3arajJbHUM BIUTMB Marepialy Ha OCHOBI 010aKTUBHOTO CKJIa Ha OpraHi3M XBOPOTO, HE
BUBUYEHAa Mop@dosoriyHa nepedynoBa KICTKOBOI TKaHMHM B MICII IMIUIAHTALI]
MaTepialy Ha OCHOBI O10aKTUBHOTO CKJa. TakoX HE BU3HAYEHI CTPOKU METUYHOI
peabumiTailii Ta BIZHOBJICHHS (DYHKIIT KIHIIBKM Y XBOPUX 3 MyXJIMHAMHU KICTOK IiCJIS
POBEICHUX KICTKOBO-TUIACTUYHUX OTepalliid 13 3aCTOCYBaHHIM MaTrepialy Ha OCHOBI
010aKTUBHOTO CKJIa, EHIOMPOTE3yBaHHS Ta METaJOOCTEOCHHTE3Y 3 MOKPUTTIM
MOBEPXHI IMIUIAHTATy MaTepiajioM Ha OCHOBI O10aKTMBHOIO CKJIa, HE PO3poOJieHI
MOKa3W Ta MPOTHUIIOKA3W JO0 BUKOPUCTAHHS MaTepialy Ha OCHOBI 010aKTHBHOTO CKJIa
Ipy IUX onepaiisx. € MmiICTaBu BBAXKATH, 1110 BAKOPUCTAHHS BITYU3HIHOTO MaTepiaity
Ha OCHOB1 010aKTMBHOT'O CKJIa ITPH KICTKOBO-TUIACTUYHUX OTIEPAIIisiX, MICIIS BUIAJICHHS
OyXJIUH KICTOK Ta 3aCTOCYBaHHS €HAOMPOTE3yBaHHS 1 METaJOOCTEOCHUHTE3Y 3

MOKPHUTTSM MTOBEPXHI IMIIJIAHTATy MaTepiaJioM Ha OCHOBI 010aKTUBHOTO CKJIa IPU3BE/IC



70 3MEHIICHHS MiCISIONEPaifHUX YCKIaJHEeHb, CKOPOYEHHS CTPOKIB MEIMYHOI
peabumiTalii Ta BiTHOBICHHS (DYHKIIIT KIHIIIBKUA y IPOONIEPOBAHUX XBOPHUX.

Mera pociaimkenHsi: IlokpamanHHs pe3ynbTaTiB JIKyBaHHS MAIllEHTIB 3
NyXJIMHAMHU KICTOK Ha OCHOB1 PO3pOOKU Ta OOTPYHTYBaHHS XipYpPridHUX TEXHOJIOT1M
3aMimieHHs 1e()eKTiB KICTKOBOI TKaHWHU 3 BUKOPHUCTAaHHSIM Martepialy Ha OCHOBI
010aKTUBHOTO CKJIa Ta IMIUIAHTIB 1 €HJOMPOTE3iB 3 OCAIHKCHUM Ha iX MOBEPXHIO
MaTepiajay Ha OCHOBI O10aKTUBHOTO CKJIA.

3aBIaHHA TOCTiIKEeHHA:

1. B excriepuMeHTaIbHUX YMOBAX BU3HAUNUTHU €(DEKTUBHICTh 3aCTOCYBAaHHS MaTepiainy
Ha OCHOBI O10aKTUBHOTO CKJIa MPH TUTACTHII Je()EKTIB KICTOK Ta pO3POOUTH METOIUKY
€KCIIEPMMEHTAJIbHOT OLIHKM 1HTEerpamnli IMIUIAHTATIB 3 MOKPUTTAM iX IOBEpPXHI
MaTepiaJioM Ha OCHOBI 0l10aKTMBHOIO CKJa 1 OTOYYIOUOi KICTKOBOI TKaHUHH 3
BUKOPUCTAHHAM KIJIbKICHHX 1 SIKICHUX ITOKAa3HUKIB.

2. Po3poOuTH METONMKHM XIpypriyHUX BTpPy4YaHb 1 BHU3HAYUTU IIOKa3aHHSI Ta
OPOTUIOKA3aHHSA /10 XIPYPriuHUX BTpPy4YaHb 3 BHUKOPUCTAHHSAM 1MIUIAHTAIIITHOTO
Marepiaiay Ha OCHOBI 010aKTUBHOTO CKJIa IIPH JIIKYBaHHI XBOPUX Ha MyXJIMHU KICTOK.
3. JlocaiauTtt 0COOIMBOCTI OCTeopenapaiiii y XBopux npu iMIIaHTaIlll MaTepiany Ha
OCHOB1 010aKTUBHOTO CKJIa B MOPOKHUHY KICTKH, MICIs BUAQICHHS MyXJIUH KICTOK,
0COOJIMBOCTI KOHCOJIAIlli IepeIOMiB KICTOK IIPU METAJIOOCTEOCUHTE31 3 0CAIKEHUM
Ha TUTACTMHHM MaTtepiajly Ha OCHOBI Ol10aKTMBHOTO CKJIa Ta IHTErpailii THUTaHOBHX
IMILJIAHTATIB 3 MOKPUTTSIM IMOBEPXHI MaTepiajioM Ha OCHOBI OI0AKTMBHOIO CKJja 1
OTOYYIOUOi KICTKOBOI TKAHUHHU, BUKOPUCTOBYIOUHM MOP(OJIOTIUHI, PEHTT€HOJIOT14HI Ta
Paioi30TOITHI METOIN JTOCITIIKCHHS.

4. BUBUMTH BIUIMB IMIUIAHTALIMHOTO MaTepialy HA OCHOBI 010aKTHBHOTO CKJa Ha
MiHEepaJbHUN OOMIH B OpraHi3Mi XBOPOTO MICIIs MPOBEICHUX KICTKOBO-TUTACTHYHUX
omepartiu.

5. IlpoananizyBatu BiAJajeHi pe3yJbTaTH XIPYypriyHOrO JIKYBaHHS XBOpPUX Ha
OyXJIUHU KICTOK 3 BUKOPHCTAHHSAM IMIUIAHTAIIIHOrO MaTepially Ha OCHOBI

010aKTUBHOTO CKJIA.



Jlu3aliH gaHoro MOCHIIKEHHS CXBAJCHUM KOMICIEI0 3 IMHUTaHb O10€THYHOT
EKCIIepTU3M Ta €THKM HAyKOBUX JIOCIHIDKeHb HallioHadbHOrO  MeIWYHOTO
yaiBepcurety iM. O.0. boromosbiis, mporokon Nel21 Bix 24.04.2019 poky.

I-uii eranm mnepengbavaB HaOip MaTepiady 3 METOK BH3HAYeHHS MOP(OJIOTTUHHX
BJIACTHBOCTEH MyXJUH KICTOK Y TMAlli€HTIB, aHai3y Ta CTATUCTHYHOI OOpOOKU
pe3yJbTaTIB JOCHTIIKCHb.

Il-uii eram nepenbavaB eKCIEpUMEHTAIBHE JOCHIKEHHS (Ha abopaTopHUX
TBapUHAax) 3 BAKOPUCTAaHHIM MaTepialy Ha OCHOBI 010aKTHBHOTO CKJIa Ta IMILJIAHTATIB
(MeTaneBuX MITUPTIB 1 MIACTUH) 3 OCAJHKEHUM Ha 1X MOBEPXHIO MaTepialy Ha OCHOBI
010aKTUBHOT'O CKJIa 3 HACTYTHUM MOP(OJIOTTYHUM AOCIIHKEHHSIM CETMEHTY KICTKHU B
MICIIl IMILIaHTallli MaTepiaay Ha OCHOBI 010aKTUBHOI'O CKJa, a TAKOK 010MEXaHIYHOTO
JOCIIKEHHS KICTKU 3 IMIJIAHTOBAaHUMU ITU(TAMU Ta MIIACTUHAMHU MPU CTUCKAHHI 3
METOI0  BHW3HAUCHHS  BUTPUMYBAHHS  HABAaHTAKCHHA Ha  KICTKYy  TICII
METaJI00CTEOCUHTE3Y 1 MPOBEJECHHS aHaJi3y OTPUMAHUX PE3yJIbTaTIB.

I1l1-ii  eram mnependavaB mpOBEACHHS XIPYpPriYHMX BTPY4YaHb Yy XBOpHUX 3
NOOpOSIKICHUMHM TMyXJIMHAMHU KICTOK 3 BUKOPUCTaHHSIM MaTepially Ha OCHOBI
010aKTUBHOTO CKJIa, TAKOXK y TAIIEHTIB 3 MATOJOTIYHUMHU TIEpeIoMaMu KICTOK Ha TJii
3MOSIKICHUX MYXJIMH 3 3aCTOCYBaHHSAM IUIACTHH 3 OCa/PKEHUM MaTepialioM Ha OCHOBI
010aKTUBHOTO CKJIa HAa KOHTAKTHY MOBEPXHIO TUIACTMHM, a TaKOX EHJOMPOTE3iB 3
OCA/DKEHMM MaTrepiajloM Ha OCHOBI O10aKTMBHOTO CKJa Ha KOHTAKTHY MOBEPXHIO
EHJI0NpPOoTe3a, 1110 NepedyBaiu Ha JIikyBaHH1 y Bigauiax 1Y «IHCTUTYT TpaBMaTOJIOTI1
ta oproneaii HAMH VYkpaiau» 3 meToro gociipkeHHs: BUOOPY METOJUK KiCTKOBO-
IJIACTUYHUX OTMepaliii Ta METOJAUK METAJIOOCTEOCHHTE3Yy MEpPesIoOMiB KICTOK Ha T
NyXJIUH, & TaKO)XK METOJWKH CHIONMPOTE3YBAHHS IMPH MyXJIMHAX KICTOK; TPHBAIOCTI
JIKyBaHHS TAIll€EHTIB, YaCTOTH PO3BUTKY YCKIIAJHEHb; aHaIi3y Ta CTATUCTHUYHOI
00poOKHM OTPUMAHUX PE3YJIbTaTIB.

Kpurepii BKJIIl0OUeHHS B peTPOCIIEKTHBHE JOC/Ii/I>KEHHSI HA TPETHOMY €Talli:

- TAIIEHTH, 10 NepedyBalld Ha CTAlllOHAPHOMY JIiKyBaHH1 y Bigainax Y «lHcTutyt
TpaBMaroiorii Ta opronenii HAMH VYkpainuy;

- BIK TAII€HTIB >18 poKiB;

- HasIBHICTh JOOPOSKICHUX Ta 3J0SKICHUX MYXJIUH KICTOK;



- HasABHICTb MATOJIOTIYHUX MEPEJIOMIB a00 3arpo3a naToJIOrYHUX MepeoMiB KICTOK Ha
TJ1 MyXJIUH.

IV-uii eran nepen6avas ¢popMyBaHHS TPyN KIIHIYHOTO JOCTKEHHS (JOCTiAHA Ta
KOHTPOJIbHA).

KpuTepii BKiII0OYeHHS B KJIiHIYHE JOCTII’KEHHS HA TaHOMY eTaIlli:

- TAIIEHTH, 10 NepedyBalii Ha CTalllOHapHOMY JIiKyBaHH1 y Bigaiiax Y «lHcTutyT
TpaBMaroiorii Ta opronenii HAMH Vkpainuy;

- BIK TTAII€HTIB >18 poKiB;

- J00pOBUIbHA 3rojla MallieHTa a00 HOTro pOAWYIB HAa Yy4acTh y JOCHIIKEHH1 3
MIAMMCAHHAM MMO1H()OPMOBAHOI 3r0/IH;

- HasiBHICTb JOOPOSIKICHUX Ta 3JI0SIKICHUX MYXJIUH KICTOK;

- HasSIBHICTh MATOJIOTTYHHX MepesIoMiB abo 3arpo3a naToJIOTIYHUX MEePEIOMIB KICTOK Ha
TJ1 MyXJIMH;

- BIICYTHICTb 1H(EKIIHHOTO ypaXKeHHS KICTKU;

- BIICYTHICTb TS’KKOi CyIyTHbBOI MaTOJIOTI.

Kpurepii HeBK/IIOYeHHS B KJIIHIYHE T0CTI/I’KEHHS] HA JaHOMY eTalli:

- BIJICYTHICTb 3TOJIM MaIfieHTa ab0 MOTro poAXUYIB JIsl YYaCTl y JOCIIIKEHHI;

- HAsIBHICTh MHOKMHHOT'O METACTaTUYHOI'O YPa)KEHHI KICTOK Ta BiCLIEpaJIbHUX OPraHiB

Ha TJI1 3JOSAKICHUX ITyXJIMH.

Ha nanomy erami B AOCHIHY Tpyny BKJIOYEHO 61 marieHTa, Kl 3HaXOUIUCS Ha
mikyBanHi y Bigauiax 1Y «lHcturyTt TpaBmarosorii ta optonenii HAMH VYkpainmy.
30 narieHTamM BUKOHaH1 KICTKOBO-IIJIACTUYHI OMepallii 3 3aCTOCYyBaHHIM MaTepiaily Ha
OCHOBI 010aKTUBHOTO CKJia, 20 maIi€eHTaM 3 MaTOJOTTYHUMU MepesioMaMu abo 3arpo3i
MATOJIOTIYHUX TEPEJIOMIB KICTOK Ha TJi MyXJIMH BHUKOHAHO METAJIOOCTEOCHHTE3 13
3aCTOCYBAaHHSM IUTACTHH Ta IHTpaMeAy ISIPHUX IITU(PTIB 3 OCAIKEHUM Ha iX KOHTaKTHY
MOBEPXHIO 3 KICTKOIO Marepiady Ha OCHOBI 0Ol0akTUBHOTO ckia, 11 maimieHTam
BUKOHAHO E€HAOINPOTE3yBaHHS CYrJi00IB Ta KICTOK Ha TJIl MyXJIMH 3 OCAJ)KEHUM Ha
MOBEPXHIO €HAOINPOTE3a MaTepiady Ha OCHOBI 010aKTMBHOTO Cckja. Jlo KOHTPOJIbHOI
rpynu BkiIoueHo 61 malfieHTa, sSKi 3HAXOOWIMCA Ha JiKyBaHHI y Bigautax Y

«IHcTuTyT TpaBmatosorii Ta opromnenii HAMH VYkpainn» (3a gaHuMH apXxiBHOTO



Mmarepiany). 30 marieHTaM BUKOHaH1 KICTKOBO-TUTACTHYHI OMeparlii 3 3aCTOCYBaHHSIM
ayTo- aJOTpaHCIUIaHTaHTiB, 20 MaIieHTaM 3 MaToJIOTIYHUMU TeperoMaMu abo 3arpo3i
MATOJIOTIYHUX TEPEIOMiB KICTOK Ha TJi MyXJWH BHUKOHAHO METaJIOOCTEOCHHTE3 13
3aCTOCYBaHHSM TUIACTUH Ta IHTpamMemyisaspHuX MTU(TIB 03 oca/KeHHsS Ha iX
KOHTaKTHY IIOBEpPXHIO MaTepially Ha OCHOBI 0l0akTHBHOTo ckia, 11 marieHTam
BUKOHAHO €HIONPOTE3yBaHHS CYTi00iB Ta KICTOK Ha TJII MyXJIMH 0€3 OCaJKeHHS Ha
MOBEPXHIO CHJIONPOTE3a MaTepiady Ha OCHOB1 010aKTHBHOTO CKJIA.

[TamieHTiB BKIIOYEHUX Ha JAHOMY €Talll JOCHIIPKEHHS PO3MOAUICHO Ha 6 MIArpym

(puc.1)

[TamieHTH BKIOYEH] B

OCIIJKEHHSI
(n=122)
Hocniana rpyna KonTponbha rpyna
(n=61) (n=61)

KIIO 3 BKC KTIO 3 ano-

(n=30) ayTOIIACTUKOIO
(n=30)

MOC mnacTuHaMHu 3 MOC nnactTuHamMu }

-
BKC (n=20) 0e3 BKC (n=20)
-
-
EnnonporesyBanHs 3 Enmonpore3yBanHs
BKC (n=11) 0e3 BKC (n=11)
\.

Pucynoxk 1. ITamienTu BKIIOUEH] HA JAHOMY €Tari JOCIIKEHHS



e KIIO 3 BKC — kicTKkOBO-TUTaCTUYHI Omepariii 3 3aCTOCYBaHHSIM Marepiany Ha

OCHOBI 0O10aKTHBHOTO CKJIa

e MOC mnacruramu 3 BKC — meTaioocTeocnHTe3 3 3aCTOCYBaHHSAM IUIACTHH 3

OCaJPKEHUM MaTepiajioM Ha OCHOBI O10aKTUBHOTO CKJIa

e EnnonpotesyBanns 3 BKC — ennonpoTe3yBaHHs €HIOMPOTE3aMH 3 OCAHPKEHUM

MaTepiajioM Ha OCHOBI O10aKTHBHOTO CKJIa

e KIIO amo- ayromiacTUKOW — KICTKOBO-IUIACTUYHI omepaumii 3  ajo-
ayTOIUIACTUKOIO
e MOC mnactunamu 6e3 BKC - MeTamoocTeocuHTe3 3 3aCTOCYBaHHSAM IJIACTUH

0e3 ocaJKeHHS MaTepialy Ha OCHOBI 010aKTUBHOIO CKJia

e EnnonporedyBanns 0e3 BKC — engomnpore3yBaHHsS eHaompoTre3aMu 0€3
OCa/P)KCHHSI MaTepially Ha OCHOBI 010aKTMBHOIO CKJIa

Ha panomy erami mnpoBoawiack po3poOka Ta OOIPYHTYBaHHS HOBUX Ta
YAOCKOHAJIEHHA ICHYIOUMX METOJIB JIIKYBaHHS, a TaKOX po3poOKa CHCTEMH
nepeaonepaliitHoro riaHyBaHHs Ta MPOTHO3yBaHHS.
— V-uii eram mnepenbavyaB BIPOBAKEHHS PO3POOJICHMX METOJIMK Ta aHamli3
OTPUMAaHUX pe3yJbTaTiB. EQEKTUBHICTh JIIKyBaHHS TAaI[l€HTIB OIIHIOBAJACh 32
MOP(OJOTIYHUMHU, PEHTICHOJOTIYHUMHU, PaJI0I30TONMHUMHU Ta JIA0OPATOPHUMHU
METOaMHU JOCIIKEHHS .
— Tmepe0yI0Ba MJIACTUYHOTO MaTepiadly Ha OCHOBI O10aKTUBHOTO CKJla B TOPOKHUHI
KICTKH TICJIs KICTKOBO-IIJIACTUYHO1 OTIepartii;
— IHTerpaiii TUTAHOBUX IJIACTUH 3 MOKPUTTSIM KOHTAKTHOI MOBEPXHI IMIUIAHTATy
MarepiajoM Ha OCHOBI 610aKTUBHOTO CKJIa 1 KICTKOBOi TKAaHUHU;
— 1HTerpauii eHJOMpOTe31B 3 MOKPUTTSAM IOBEPXHI IMIUIAHTATy MarepiajJoM Ha
OCHOBI1 010aKTMBHOTO CKJIa 1 OTOUYIOUUX M’ SIKUX TKAHHH;
— BU3HAYCHHS Ja0OpPaTOPHUX MAPKEPIB KICTKOBOTO MeTab0mi3My (Kaubliii, hochop,
KICTKOBUH 130()epMEHT JIy)HO1 ocaTazn) y XBOPHUX JOCIITHOT TPYIIH.
- VI-mii eram mnependavaB MOPIBHSUIBHUK aHaMi3 Ta OLIHKY €(eKTHUBHOCTI
pO3po0IeHOI CHCTeMH JIIKyBaHHS, pPO3pOOKa pEeKOMEHMAIlid Ta J1arHOCTHYHO-

JTKYBaJIbHOTO aJITOPUTMY MPHU MyXJIMHAX KICTOK.



— MpoBeJIeHa OIlIHKA (DYHKI[IOHAJIBLHOTO Pe3yJbTaTy MPOONEPOBAHOT KIHIIIBKU 3a
mkanoo MSTS;

—  TPOBEACHA OLIHKA AKOCTI KUTTS XBOPHUX JIO 1 MICIS XipypriyHOTO JIKYBaHHS 32
cuctemoro EORTC QLQ - C30;

— TMpoaHali3oBaHi 0e3mocepeiHi Ta HaOIMKY1 pe3ynbTaTh XIpypriuHOTO JIKyBaHHS
XBOPHUX Ha MyXJMHU KICTOK 3 BUKOPUCTAHHAM IMIUTAHTAI[IHHOTO MaTepialy Ha OCHOBI
010aKTUBHOTO CKJIa;

— IpoaHali30BaHl BiAAajeHl pe3yibTaTH XIPYPTiuHOTO JIIKYBaHHS XBOPHUX Ha
NyXJUHU KICTOK 3 BHUKOPHCTAHHSIM IMIUIAHTAI[IMHOTO Marepialy Ha OCHOBI
010aKTUBHOTO CKJIA.

KimiaiyHl gochigKeHHs] BHUKOHYBAJIUCA BIAMOBIAHO 10 «ETHYHUX NpUHIMIIB
MEJUYHUX JOCITDKeHb 3a Y4YacTIO JIOJUHU B SAKOCTI 00’€KTa JOCITIIHKCHHS
I'enbcincbkoi Aekiapailii BcecBiITHROI MEIUYHOI acoliallii.
3acTocOBYBaIMCS HACTYyMHI METOAM JOCHIDKCHHS:  KIIHIYHI, J1aOOpaTOpHi,
PEHTI€HOJIOT1YH1, pall0J0ri4H1, MOP(OIOTrTYH1, CTATUCTUYHI.

HaykoBa HOBH3HA oOjep:KaHUX Ppe3yJbTATIB. BIEpIIC NP EIECKTPOHHO-
MIKPOCKOIIIYHOMY JOCIIKEHH] 3pa3KiB KICTKOBOI TKAaHWHU HABKOJO 010aKTHBHOTO
CKJIa Ta OIOaKTUBHOIO CKJa OCAQ)KEHOr0 Ha THUTAHOBI IUIACTUHU 1 IITUDTH
BCTAHOBJICHO JIOMIHYBaHHS aKTUBHOTO PEMapaTUBHOIO OCTEOTeHE3y 3 (hopMyBaHHSIM
rpyOOBOJIOKHUCTOT KICTKOBO1 TKAHWHU B KICTKOBHX PEr€HepaTax, 1o BiIHOIIECHHIO J0
3pa3kiB  0e3 TOoKpuTTa. Ha mijacTaBi  eKCIEepUMEHTAIBHOTO 010MEXaHIYHOTO
JOCIIKEHHST JTOBEJACHO IepeBary 1HTpaMenyJsIpHUX Ta HaKICTKOBHX (DikcaTopiB 3
0Ca/P)KCHUM Ha IMOBEPXHIO MaTepialy Ha OCHOBI O10aKTUBHOTO CKJIa MPU OCTEOCUHTE3I,
B TOPIBHSAHHI 3 (pikcaropamu 0€3 OCaJKEHs, 3aBASKA MOXKIHUBOCTI BUTPUMYBATU
BEJIMKI HABAHTAXKEHHS B CHCTeMI KicTka-ikcarop. OTpumaHi aHi MOXKYTh CITY>KUTH
OCHOBOIO JUIsi BUOOPY METOAMKH OCTEOCHHTe3y. Bmepie po3poOiieHO MEeTOIuKH
XIpypriuHuX BTpy4YaHb Ta BH3HAYEHO TOKA3aHHS JO XIPypPriuHUX BTpy4YaHb 3
BUKOPUCTAaHHSM IMIUIAHTAI[IHHOTO MaTtepiadly Ha OCHOBI Ol0aKTMBHOIO CKja MpH
JIKYBaHHI XBOPUX HA MyXJIMHU KICTOK. Briepiie BUBYEHO BIUIMB IMIUIAHTAI[IHHOTO
MaTepially Ha OCHOBI 010aKTHBHOTO CKJIa Ha MiHEpaJbHUI OOMIH B OpraHi3Mi XBOPOTO

micis XIpypriYHUX BTPY4YaHb, SKUM MTOKa3aB BIJCYTHICTh BIUIUBY MaTepialy Ha OCHOBI



010aKTUBHOTO CKJIa HA MiHEpaJIbHUN OOMIH B OpraHi3Mi XBOPOTO, IO CBIIYUTH MPO
MOBHOLIIHHE (PYHKITIOHYBaHHSI CHCTEM 3B’SI3yBaHHS Ta yTUJIi3allii IbOTO MaTepiaiy B

MICI[l HOro IMILIaHTAaLl].

IIpakTuyHe 3HAYEHHS OJepP:KAHUX pe3yJbTaTiB. Po3po0ieHl MeTOoIuKu
KICTKOBO-TIJIACTUYHUX OIepalliii 3 BUKOPHUCTaHHAM MaTepialy Ha OCHOBI 010aKTHBHOTO
CKJIa TIpU TOOPOSIKICHUX MyXJIMHAX KICTOK Ta MyXJUHOIOAIOHUX 3aXBOPIOBaHb KICTOK.
BuszHaueHo epeKTHUBHICTH 3aCTOCYBAaHHS IMPH MATOJOTIYHOMY MEpeoMi Ta 3arposi
MATOJIOTTYHOTO TIEPEJIOMY KICTKH Ha TJI1 MMyXJIMH METaJIeBUX IJIACTHH 3 OCAP)KEHUM Ha
KOHTaKTHY MOBEPXHIO TUIACTHHM 3 KICTKOIO MaTepiajgy Ha OCHOBI 010aKTHBHOI'O CKJIa
JUTSL Kpamioi IHTerpallli 3 KICTKOIO MPU METAI00CTEOCUHTE31. BU3HaueHO €PEeKTUBHICTD
3aCTOCYBaHHS IIPU €HOMPOTE3yBaHHI CYTI00IB Ta KICTOK IMIUIAHTATIB 3 OCA/>KEHUM
Ha KOHTaKTHY MOBEPXHIO IMIJIaHTaTa 3 M SKAMH TKaHMHAMH MaTepiady Ha OCHOBI
010aKTUBHOTO CKJa JJIS Kpalloi 1HTerpalii eHI0npoTe3a 3 OTOUYYIOUMMU M’ SIKUMU

TKaHMHaMH, IO IICPCIIKOIKA€ PO3BUTKY MCTAJI03a Ta lH(l)eKIIIfIHI/IM YCKIAJHCHHAM.

BucHoBKH

VY nuceprauii HaBeJI€HO HOBE BHPINIEHHS aKTyaJIbHOTO 3aBJaHHA Cy4YacHOI
MEIUIMHU, a caM€ ONTHUMI3allli XIpYpPridyHOro JiKyBaHHS MAlI€HTIB 3 MyXJMHAMU
KICTOK 3 BUKOPUCTaHHSM MaTtepiaay Ha OCHOBI 010aKTMBHOTO CKJIA.

1. B excriepuMeHTaIbHUX YMOBaxX BU3HAUYECHO €(DEKTUBHICTh 3aCTOCYBAaHHS MaTepiay
Ha OCHOBI O10aKTMBHOTO CKjJa MpU TIacTUlll AedeKTiB KICTOK Ta po3poOJICHO
METOJIMKY EKCIIEPUMEHTANILHOT OIIHKHM I1HTEerpamii IMIUIAaHTaTIiB 3 TMOKPUTTAM iX
MOBEPXHI MaTepiaJioM Ha OCHOBI 010aKTHBHOTO CKJIa 1 OTOYYHOYOi KICTKOBOI TKAaHUHHU
3 BUKOPUCTaHHSIM: MOP()OMETPUYHOTO AOCTIHKEHHS (BU3HAYCHHS 00’ €MHOI YaCTKH
KICTKOBO1, XPSIIIOBO1, CIIOJYYHOI TKAHUHH, B PEreHepari 1 NpUIErjioi 70 IMIUIAHTATy
KICTKH); (P13MKO-MEXAHIYHUX BJIACTUBOCTEH (3BUTOBOI MIITHOCT1) Ha MEX1 3’ € THAHHS
«KICTKa-IMIUTAHTAT.

2. Po3po6iieHO METOIMKY XIpYpriYHUX BTPYUYaHb 1 BU3HAYEHO MOKA3U J0 XIpypriyHuX
BTpy4YaHb 3 BUKOPUCTaHHSM IMIUIAHTAIIMHOTO MaTepially Ha OCHOBI 010aKTMBHOTO

CKJa MpH JIKyBaHHI XBOPUX HA MyXJWHU KICTOK: JOOPOSKICHI MyXJIMHH Ta



MyXJIMHOIOI0HI 3aXBOPIOBAaHHS KICTOK 1 MPOTUIIOKA3aHHS (3amajdbHUN TMpoIlec B
KICTIIi, 37IOSKICHI IyXJIMHU KiCTOK).

3. ocmimxeHo 0coOOIUBOCTI OCTEOpenapailii y XBOpux MpH iIMILTaHTAaIlli MaTepiany Ha
OCHOBI 010aKTUBHOT'O CKJIa B MOPOXKHUHY KICTKH, IICJS BUJAJEHHS MyXJWH KICTOK,
0COOJIMBOCTI KOHCOJIAa1lii epeIoMiB KiCTOK MPH METAIIOOCTEOCUHTE31 3 OCaIKEHUM
Ha IJJACTUHM MaTepialy Ha OCHOBI Ol10aKTMBHOTO CKja Ta IHTErpallii TUTaHOBUX
IMIUTAaHTATIB 3 TMOKPUTTSIM TMOBEPXHI MaTepiajJoM Ha OCHOBI 010aKTHBHOIO CKja 1
OTOYYIOUMX M SIKMX TKaHUH, BUKOPHUCTOBYIOUM MOP(OIOTiuHI, PEHTTEHOJOTIYHI Ta
Pasi0i30TOITHI METOIU TOCITIIKCHHS.

4. BUBYEHO BIUIMB IMIUIAHTAlIHHOIO MaTepialy Ha OCHOBI 010aKTMBHOIO CKJa Ha
MiHEpaJIbHUI OOMIH B OpPraHi3Mi XBOPOTO MICIS MPOBEACHUX KICTKOBO-TUIACTUYHUX
orepaliii, SKAWA IOKa3aB BIJACYTHICTh BIUTMBY Marepiany Ha ocHoBi bKC Ha
MIHEpaJbHUN OOMIH B OpPraHi3Mi XBOPOro MICJS KICTKOBO-TUIACTMUHUX ONEpaliil Ta
IMITTAaHTAIli TUIACTUH 1 EHJIOMPOTE31B 3 OCa/HKEHUM Ha KOHTAKTHY TMOBEPXHIO
Marepiany Ha ocHOBI BKC, mo cBIqUUTH NMpo NOBHOLIIHHE (DYHKLIOHYBAaHHS CUCTEM
3B’SI3yBaHHA Ta yTHIII3alli HbOr0 MaTepiady B MiCIll HOro IMIUIaHTALII].

5. IlpoanamizoBaHi BigjaieHl pe3ydbTaTH XIPypPriuHOTO JIKyBAaHHS XBOPHX Ha
MyXJUHA KICTOK 3  BUKOPUCTaHHSAM IMIUIAHTAlIMHOTO Marepialy Ha OCHOBI
010aKTMBHOTO CKJa, SKI TIOKa3ajad, M0 YCKJIaJHEHHS 3MEHIIMIMCh, Ha 27,9%,
pelUANBY MyXJMHH 3MeHmmiuch Ha 13,1%, mnigBumuinace QyHKIIOHAJIbHA
AKTUBHICTh MPOOMEPOBAHUX BIAJUIIB CKEJIETa y XBOPUX B cepeaHbOMY Ha 6,3 —
19,2% Tta mokpamiaiack SKiCTh KUTTS MPOONEPOBAHUX MAIIEHTIB B CEPEAHBOMY
Bix 71 no 95 GaniB, 10 CBiIUUTH NMPO €(EKTUBHICTh 3aCTOCYBAHHS MaTepiany Ha
OCHOBI1 010aKTUBHOT'O CKJIa B OHKOOPTOMEi.

Knrouoei croea: oiockno, 2iopokcunanamum, mpukansyiiighocpam,
ocmeoinmezpauisn, excnepumenm IN-ViVO, 6Oiomexaniuni mooeni, mopgonozis,
naacmuka oegpekmie Kicmok, memanegl NAACMUHU, eHOONPOMe3Uu, O0CAOIHCEHHA

Mmamepiany, KniHiuHe 3aCMOCY8AHHAL.



SUMMARY
Abudeih Audai Helmi. Optimization of surgical treatment of patients with bone
tumors using a material based on bioactive glass. Qualifying thesis research on the
rights of the manuscript.
The thesis for obtaining the Doctor of Philosophy degree, branch of knowledge
22 “Health care”, specialty 222 “Medicine”. - O.0. Bogomolets National Medical
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Annotation contents

The dissertation is devoted to the optimization of surgical treatment of patients with

bone tumors using a material based on bioactive glass.

Until recently, the problem of treatment of benign and malignant bone tumors remains
relevant. The main method of treatment of benign tumors and tumor-like bone diseases
is a surgical one: removal of the tumor followed by filling the bone defect with a graft
or implant, and in pathological bone fracture on the background of the tumor, metallic
osteosynthesis is additionally used. Taking into account the fact that after osteoplastic
surgery using alloplasty and autoplasty there has been observed a high percentage of
post-surgery complications and rejection of plastic material, it forced researchers to
look for new materials to replace bone defects. Malignant bone tumors are usually
treated comprehensively, and surgical treatment is one of the stages of such treatment.
Surgical treatment of malignant bone tumors in 90% of cases is provided by
endoprosthesis replacement of joints or bones. It is known that the use of
endoprostheses and implants without special coatings does not always provide reliable
fixation. In most cases, after removal of malignant tumors, cemental endoprosthesis
replacement is used, but in some cases, usage of cementless endoprosthesis
replacement is possible. Improving the fixation of metal endoprostheses and implants
in bone tissue is achieved by covering their surface with osteointegration material.
Recently, a variety of biological implants have been proposed: organic, inorganic and
synthetic materials to replace bone defects, as well as materials to cover the surface of

implants. In this case, each of them has its advantages and disadvantages. The current



stage of development of reconstructive surgery poses an urgent task of developing
materials that can serve as a supporting structure for the regeneration of damaged bone,
at the same time, gradually decomposing and being replaced with the patient’s own
tissues, at that stimulating osteogenesis. Materials based on bioactive glass and their
modifications have become widespread among the implantation materials. In this
regard, conducting an experimental-clinical study to determine the effectiveness of
osteoreparative properties of the material based on bioactive glass in plasty of bone
defects after having excised bone tumors, and features of tissue structure at the
boundary “bone — implant”, formed by using coating materials based on bioactive
glass, which are still poorly understood, represents a very important way to improve
surgical service. A new modification of the material based on bioactive glass in surgery
(osteoplastic surgery, metallic osteosynthesis, endoprosthesis replacement) regarding
bone tumors has not yet been used, clinic-roentgenological features of the healing of
material based on bioactive glass with bone have not been identified, local and general
impact of material based on bioactive glass on the patient's body has not been studied,
morphological reconstruction of bone tissue at the site of implantation of material
based on bioactive glass has not been studied, timing of recovery of limb function has
not been defined in patients with bone tumors after osteoplastic surgery using material
based on bioactive glass, endoprosthesis replacement and metallic osteosynthesis using
coating of the implant surface with a material based on bioactive glass, no indications
and contraindications to the use of material based on bioactive glass in these operations
have been developed. There is reason to believe that the use of domestic material based
on bioactive glass in osteoplastic surgery after excising bone tumors, and the use of
endoprosthesis replacement and metallic osteosynthesis using coating of the implant
surface with a material based on bioactive glass may reduce postoperative
complications, reduce period, required for medical rehabilitation, and recovery period

of limb function in the operated patients.

Purpose of the study: Improving the results of treatment of patients with bone tumors
based on the development and justification of surgical technologies for the replacement
of bone tissue defects using a material based on bioactive glass and implants and

endoprostheses with deposited on their surface material based on bioactive glass.



Task of the study:

1. Under experimental conditions to determine the effectiveness of using the material
based on bioactive glass in plastic reconstruction of bone defects and to develop a
method of experimental evaluation of healing implants with their surface coated with
the material based on bioactive glass and surrounding bone tissue, using quantitative
and qualitative indicators.

2. To develop methods of surgical interventions and to determine indications and
contraindications to surgical interventions with the use of implantation material based
on bioactive glass in treatment of patients with bone tumors.

3. To investigate the features of osteoreparation in patients with implantation of
material based on bioactive glass into the bone cavity, after excising bone tumors,
features of bone fractures union in cases of metallic osteosynthesis using spray coating
of plates with material based on bioactive glass, and healing of titanium implants with
surface coating with material based on bioactive glass and surrounding bone tissue,
using morphological, roentgenological and radioisotopic research methods.

4. To study the effect of implantation material based on bioactive glass on mineral
metabolism in the patient's body after osteoplastic surgery.

5. To analyze the long-term results of surgical treatment of patients with bone tumors
when using implantation material based on bioactive glass.

The design of this study was approved by the Commission on Bioethical Expertise
and Ethics of Scientific Research of the Bogomolets National Medical University,
Minutes No. 121 dated 24.04.2019.

The I-st stage provided for collecting material in order to determine the morphological
properties of bone tumors in patients, for analysis and statistical processing of research
results.

The 11-nd stage provided for an experimental study (in laboratory animals) using
material based on bioactive glass and implants (metal pins and plates) with material
based on bioactive glass, deposited on their surface, followed by morphological
examination of the bone segment at the site of implantation of material based on

bioactive glass, as well as by biomechanical examination of bone with implanted pins



and plates under compression to determine the ability to withstand the load on the bone
after metallic osteosynthesis, and by analysis of the results.

The I11-rd stage provided for effecting surgery interventions in patients with benign
bone tumors using material based on bioactive glass, as well as in patients with
pathological bone fractures on the background of malignant tumors using plates with
material based on bioactive glass, deposited on the contact surface of the plate, as well
as endoprostheses with material based on bioactive glass, deposited on the contact
surface of endoprosthesis, which were treated in the departments of State Institute of
Traumatology and Orthopedics NAMS of Ukraine in order to study: the choice of
methods of osteoplastic surgery and methods of metallic osteosynthesis of bone
fractures on the background of bone tumors, as well as methods of endoprosthesis
replacement on the background of bone tumors; duration of treatment of patients;
frequency of development of complications; analysis and statistical processing of
obtained results.

Criteria for enrolling into a retrospective study analysis in the third stage:

- patients, hospitalized in the departments of the State Institute of Traumatology and
Orthopedics NAMS of Ukraine;

- age of patients >18 years;

- presence of benign and malignant bone tumors;

- presence of pathological fractures or the threat of pathological bone fractures on the
background of tumors.

The 1V-th stage provided for the formation of clinical trials groups (experimental and
control groups),

Criteria for enrolling into a clinical trial at this stage:

- patients, hospitalized in the departments of the State Institute of Traumatology and
Orthopedics NAMS of Ukraine;

- age of patients >18 years;

- voluntary consent of the patient or his/her relatives to participate in the trial with the
signing of an informed consent statement;

- presence of benign and malignant bone tumors;



- presence of pathological fractures or the threat of pathological bone fractures on the
background of tumors;

- absence of infectious bone disorder;

- absence of severe comorbidities;

Criteria for non-enrolling into a clinical trial at this stage:

- absence of consent of the patient or his/her relatives to participate in the trial;

- presence of multiple bony spread and multiple metastatic lesions of visceral organs

on the background of malignant tumors;

At this stage, the experimental group includes 61 patients, hospitalized and treated in
the departments of State Institute of Traumatology and Orthopedics NAMS of Ukraine.
30 patients underwent osteoplastic surgery using material based on bioactive glass, 20
patients with pathological fractures or threat of pathological bone fractures on the
background of tumors underwent metallic osteosynthesis using plates and
intramedullary pins using material based on bioactive glass, deposited on their contact
surface with bone material. 11 patients underwent joint and bone endoprosthesis
replacement on the background of tumors using material based on bioactive glass,
deposited on the surface of the endoprosthesis. The control group included 61 patients,
treated in the departments of the State Institute of Traumatology and Orthopedics
NAMS of Ukraine (according to archival records). 30 patients underwent osteoplastic
surgery using autogenous grafts, allografts, 20 patients with pathological fractures or
threat of pathological bone fractures on the background of tumors underwent metallic
osteosynthesis using plates and intramedullary pins without deposition of material
based on bioactive glass on their contact surface, 11 patients underwent endoprosthesis
replacement of joints and bones on the background of tumors without deposition of
material based on bioactive glass on the surface of the endoprosthesis.

Patients enrolled into trial at this stage were divided into 6 subgroups (Fig. 1)



Patients enrolled into trial

(n=122)
Experimental group Control group
(n=61) (n=61)
OPS with BCG (n=30) OPS using alloplasty
and autoplasty (n=30)
/ -
MOS using plates wli\:lhc; itu;'gg lena—tzso)
with BCG (n=20) -
.
Endoprosthesis Endoprosthesis
replacement with BCG replacement without
(n=11) BCG (n=11)
.

Figure 1. Patients enrolled at this stage of the trial
OPS with BCG means osteoplastic surgery using material based on bioactive glass
MOS using plates with BCG means metallic osteosynthesis using plates with
deposited material based on bioactive glass
Endoprosthesis replacement with BCG means endoprosthesis replacement using
endoprostheses with deposited material based on bioactive glass
OPS using alloplasty and autoplasty means osteoplastic operations with alloplasty
and autoplasty
MOS using plates without BCS means metallic osteosynthesis using plates without

deposition of material based on bioactive glass



e Endoprosthesis replacement without BCS means endoprosthesis replacement using
endoprostheses without deposition of material based on bioactive glass

At this stage, the development and justification of new methods and improvement of

existing treatment methods, as well as the development of preoperative planning and

prediction system was carried out.

The V-th stage provided for the implementation of the developed methods and

analysis of obtained results. The effectiveness of treatment of patients was evaluated

using morphological, radiological, radioisotope and laboratory research methods:

— reconstruction of plastic material based on bioactive glass in the bone cavity after
osteoplastic surgery;

— healing of titanium plates having a coating of the contact surface of the implant
made of a material based on bioactive glass and bone tissue;

— healing of endoprosthesis having a coating of the implant surface made of a
material based on bioactive glass and surrounding soft tissues;

— determination of laboratory bone metabolism markers (calcium, phosphorus, bone
iIsoenzyme of alkaline phosphatase) in patients of the experimental group.

The VI-th stage provided for a comparative analysis and evaluation of the

effectiveness of the developed treatment system, development of advice and

diagnostic and treatment algorithm for bone tumors.

— evaluation of the functional result of the operated limb according to the MSTS scale
was carried out;

— assessment of quality of life of patients before and after surgical treatment
according to the EORTC QLQ - C30 system was carried out;

— short-term and direct results of surgical treatment of patients with bone tumors
when using implantation material based on bioactive glass were analyzed,;

— long-term results of surgical treatment of patients with bone tumors when using
implantation material based on bioactive glass were analyzed;

Clinical trials were conducted in accordance with the Ethical Principles for Medical

Research Involving Human Subjects of the Declaration of Helsinki of the World

Medical Association.



The following research methods were used: clinical, laboratory, roentgenologic,

radiological, morphological, statistical.

Scientific novelty of the obtained results: for the first time in electron microscopic
study of bone tissue samples around bioactive glass and bioactive glass sprayed on
titanium plates and pins, the dominance of active reparative osteogenesis with the
formation of membrane reticulated bone tissue in bone regeneration was established
compared with samples without coating. Based on experimental biomechanical
research, the advantage in osteosynthesis of intramedullary and extramedullary fixators
with the material based on bioactive glass, deposited on the surface, was proved, due
to ability to withstand heavy loads in the bone-fixator system, compared with fixators
without deposited material. The obtained data can serve as a basis for choosing the
method of osteosynthesis. For the first time, methods of surgical interventions were
developed, and indications for surgical interventions using implantation material based
on bioactive glass in the treatment of patients with bone tumors were determined. The
effect of implantation material based on bioactive glass on mineral metabolism in the
patient after surgery was studied for the first time, which showed no effect of material
based on bioactive glass on mineral metabolism in the patient, indicating the proper

functioning of binding and utilization of this material in its implantation site.

Practical importance of the obtained results: Methods of osteoplastic surgery with the
use of material based on bioactive glass in benign bone tumors and tumor-like bone
diseases have been developed. Effectiveness of application of metal plates with
material based on bioactive glass deposited on the contact surface with bone for better
healing with bone in metallic osteosynthesis in pathological fractures and in case of
threat of pathological bone fracture on the background of tumors was determined.
Effectiveness of use in joint and bone endoprosthesis replacement of endoprostheses
with material based on bioactive glass, deposited on the contact surface, with the soft
tissue for better healing of the endoprosthesis with the surrounding soft tissues, which

prevents the development of metallosis and infectious complications, was determined.



Findings

The dissertation presents a new solution to the urgent problem of modern medicine,
namely the optimization of surgical treatment of patients with bone tumors using a
material based on bioactive glass.

1. Under the experimental conditions the efficiency of application of material based on
bioactive glass in plastic reconstruction of bone defects was determined, and the
method of experimental estimation of healing of implants, having a material based on
bioactive glass, deposited at their surface, and surrounding bone tissue was developed,
using - morphometric study (determination of the volume fraction of bone tissue,
cartilaginous tissue, connective tissue, in the regenerated tissue and bone, adjacent to
the implant); - physical and mechanical properties (shear strength) at the “bone-
implant” junction.

2. Methods of surgical interventions were developed and indications for surgical
interventions using implantation material based on bioactive glass in the treatment of
patients with bone tumors were determined: benign tumors, and tumor-like bone
diseases, and contraindications: inflammatory process in bone, malignant bone tumors.
3. Features of osteoreparation in patients with application of implantation of material
based on bioactive glass into the bone cavity, after removal of bone tumors, features of
union of bone fractures during metallic osteosynthesis with application of the material
based on bioactive glass, deposited on plates, and healing of titanium implants, having
surface coated with material based on bioactive glass and surrounding soft tissues,
using morphological, radiological and radioisotope research methods, were examined.
4. Effect of implantation material based on bioactive glass on mineral metabolism in
the patient after osteoplastic surgery was examined, which showed no effect of BCG-
based material on mineral metabolism in the patient after osteoplastic surgery and
implantation of plates and endoprostheses with the BCG-based material, deposited on
contact surface, which indicates full functioning of the systems of binding and disposal
of this material at the site of implantation.

5. The long-term results of surgical treatment of patients with bone tumors when using
implantation material based on bioactive glass was analyzed, which showed that

complications decreased by 27.9%, tumor recurrence decreased by 13.1%, functional



activity of the operated skeleton in patients increased by 6.3 - 19.2% on average, and
the quality of life of operated patients improved from 71 to 95 points on average, which
indicates the effectiveness of the material based on bioactive glass in Orthopedic
oncology.

Key words: bioactive glass, hydroxylapatite, tricalcium phosphate, osteointegration,
in-vivo experiment, biomechanical models, morphology, plastic reconstruction of

bone defects, metal plates, endoprostheses, material deposition, clinical usage.



CIIUCOK MYBJIKAIIN 3/IO0BYBAYA 3A TEMOIO JJUCEPTALIL
1. Konovalenko VF, Ternovyi NK, Tuz EV, Protsenko VV, Solonitsyn EO,
Abudayeh A, Drobotun OV, Ulianchych NV. Experimental substantiation of the use
of hydroxyapatite — tricalcium phosphate bioceramics for replacing bone defects after
tumor removal. Experimental Oncology. 2021;43(3):237-241. (/Jucepmanmom
npoeedeHo NowlyK ma awuaniz odcepen aimepamypu. 3006ysau 6Opas yuacmuv )y
I’lpO@@@@HHi eKcnepumennty, 6UKOHAB aHaniz ma Cmamucmu4Ho onpayroeaes
pesyrbmamu, niocomyseae nyonikayito 0o opyky). (¥ mnepiogmuyHoMy HayKOBOMY

BU/IAHHI iHIIOT 1ep:KaBH, fAKe iHIEKCYEThCS Y HAYKOMeTpH4Hiid 6a3i Scopus).

2. Kusyak AP, Dubok VA, Chornyi VS, Petranovska AL, Gorbyk PP,
Abudayehd AH. Features of biodegradation of sol-gel bioactive glass 60S doped
with Ga, Ge. Molecular crystals and liquid crystals. 2021;719:29-38.
https://doi.org/10.1080/15421406.2020.1862457 (Jucepmanmom npogedeno
NOWLyK ma aumaniz oxcepel aimepamypu. 3000y8au 6pas yyacms y nNpo8edeHHl
eKcnepumenmy, GUKOHA8 AHANI3 [ CMAMUCMUYHO ONpayeas pe3yibmamu,
niocomyeas nyonikayiro 0o opyky). (¥ nepiotmaHoMy HAyKOBOMY BHAAHHI iHIIOT

Jep:KaBH, AIKe iHIEKCYEThCSA Y HAyKOMeTPHYHii 6a3i Scopus).

3. Buryanov O, Protsenko V, Abudayeh A, Chornyi V, Konovalenko V, Solonitsyn
Ye. The results of using a bioactive glass-based coating by deposition on the contact
surface of plates in bone fractures associated with tumors. Archiv Euromedica.
2021;12(2):43-46.  Doi:  10.35630/2199-885X/2021/11/2/11  ([Jucepmanmom
nposeoeHo NoulyKk 1 ananiz odicepen Jimepamypu, 30iUCHEHO HAOIp nayicHmis,
BUKOHAHO KNIHIUHI 0b6cmedicents. 3000y6ay 6pag yyacmov y Npo8eoeHHi OnepamueHux
8MPY4ans, 30ilUCHI08A8 00ONEPayiliHy ni020moeKy nayicHmie ma ix nicisonepayiixe
6€0eHHs, GUKOHAB aHANI3 U CMAMUCMUYHO ONpaylo8as pe3yibmamu, GUCHOBKU
ChOpMOBAHO CNINLHO 3 HAYKOBUMU KePIGHUKAMU, nid2omyeas cmammio 00 Opyky). (Y
NepioAUYHOMY HAYKOBOMY BU/IAHHI iHIIOI IepKaBH, IKa BXOAUTH 10 Opranizaunii

€KOHOMIYHOTr0 CIiBpoOITHUIITBA Ta PO3BUTKY €Bponeiicbkoro Corw3sy).



4. TTpouenko BB, byp'snoB OA, Adyaeiix ¥ aaii, Cononinud €0, Konoanenko BO.
Pe3ynbratu BUKOpHCTAaHHS MaTepiany Ha OCHOBI 010aKTUBHOTO CKJIa B OHKOOPTOMEii.
Abstracts of XXVI International Scientific and Practical Conference; London, Great
Britain; May 18-21 2021: 337-339. ([Jucepmanmom nposedeno noutyk ma auanis
ooicepen nimepamypu, 30ilCHEHO HAOIp NAyi€HmMi8, GUKOHAHO KAIHIYHI 0OCMENCEeHHS.
3006y6au Opas yuacmv Y HpPOBEOEHHI ONEPamusHUX 6mpyyaHsv, 30IUCHI0BAB
odoonepayitiny ni0comosKy nayicHmis ma ix nicigonepayiiine 6e0enHs, 6UKOHAB AHANI3
U CmMamucmuyHo ONpaylo8as pe3yibmamu, 6UCHOBKU CHOPMOBAHO CHITbHO 3

HAYKOBUMU KEPIBHUKAMU, HANUCAS I Ni020myeas nyonikayito 0o OpyKy).

5. Hopnuit BC, byp’saos OA, Adyaeiix Yaaii, [Ipouienxo BB, Kot MIT, [{a6i1ii JII.
Oco0mmBOCTI OCTEOIHTErpanli TUTAHOBUX IMIUIAHTATIB IMOKPUTUX KEepaMIYHUMU
MaTepiaiaMu (€KCIepUMEHTallbHe JOCHi/DKeHHs). Marepianu 1m’aT1oi  HayKoBO-
OpakTUYHOI  KOHGepeHIli: AKTyalbHI  NHTaHHS  MATOJIOTii  CyryioOiB  Ta
eHjonpoTe3yBanHs; 3amopixoks 3-5 Bepecus 2020. 3amopixoks; 2020:86-87.
(Aucepmanmom nposedeno nouiyk ma aumaniz oxcepen aimepamypu. 3006yeayu dopas
yuacmoe y nposedenHi eKcnepumenmy, 6UKOHA8 aHali3 ma CmamucmuiHo onpayiosads

pe3yabmamu, nio2omyeas nyouikayiio 00 Opyky).

6. Lazarev IA, Protsenko VV, Buryanov AA, Chornyi VS, Abudayeh AH, Solonitsyn
YO. Experimental stady of the strength and morphological characteristics of the bone-
fixator system when the implant surface is sprayed with a material based on bioactive
glass, hydroxyapatite.  Gergiain  Medical News. 2020;308(11):110-118.
(Aucepmanmom nposedeno nowyk ma aunaniz ovxcepen aimepamypu. 3000ysau opas
yuacmes y NpOBEOeHHI eKCNepumMeHmy ma eKCNepUMEeHMAaNbHux OioMexXaHiYHUuxX
OOCJZiaOfceHb, BUKOHAB AHAJII3 I CMAMUCMUYHO onpayroeae pesyabnmamu, 6UCHOBKU
COPMOBAHO CNINBHO 3 HAYKOBUMU KePIGHUKAMU, ni02omyseas cmammio 00 Opyky). (Y
NepPiofUYHOMY HAYKOBOMY BHJIAHHI iHIIOI Jep:KaBU, fIKe IHAECKCYETbCHA Y

HAYKOMeTpHYHiil 6a3i Scopus).

7. Ilpouenko BB, AOyaeiix Ynaii, byp’sHos OA, Cononiuun €0, Yopuuit BC.
ExcriepuMeHTanbHe AOCTIIKEHHS 3aCTOCYBaHHS IJIACTHH Ta IITU(TIB 3 HAWICHHAM

Ha 1X MOBEPXHIO MaTepialy Ha OCHOBI 010aKTMBHOTO CKJIa TIPH IMITIAHTAIlll B KICTKY.



Marepianu Il 3°i3qy I'O “Bceeykpainchbka acoirialiisi TpaBMaToJIOT1i Ta OCTEOCUHTE3Y ;
Kuie 12-13 6epesns 2020. Kuis; 2020: 17-19. (JJucepmanmom nposedeno nowyx ma
amaniz  Odcepen  imepamypu. 3000ysau  bOpas  yuacmv Y  NPOBEOEHHI
eKCNEPUMEHMANILHUX OO0CHI0NCEHb, BUKOHAB AHANI3 | CMAMUCTMUYHO ONpayiosads
pe3yabmamu, ni0eomyeas nyouikayiio 00 Opyky).

8. Protsenko V, Abudayeh A. Results of reinforced and non-focal osteosynthesis with
metastatic limb bone injury. European Journal of Trauma and Emergency Surgery.
Abstracts for the 20th European Congress of Trauma and Emergency Surgery; 5-7
May 2019 Prague, Czech Republic, PR. 2019; 326: 163-164. (Jucepmanmom
npoeoeHo NOWYK ma aHaniz oxcepen Jimepamypu, 30ilUCHEHO HAOIp nayicHmis,
BUKOHAHO KAIHIYHI 0OcmedicenHs. 3000ysay 6pas yuacmo Y Npo8eOeHHi OnepamueHuUx
empyuans, 30iUCHI08A8 000NEPaAYiliLy Ni020MOBKY nayicHmis ma ix nicisonepayitine
8e0eHHs, BUKOHAB AaHANI3 [ CMAMUCMUYHO ONPAYI08A8 pe3yibmamu, GUCHOBKU

COPMOBAHO CNINbHO 3 HAYKOBUMU KEPIBHUKAMU, NIO20MY6aes Nyoikayito 0o OpyKy).

9. IIpouenxko BB, AOyaeiix Ypaii. Opranos0epiratoui omepaiiii Npu MEPBUHHUX
KICTKOBUX MyXJIMHAX KOJIHHOTO cyrioba. 30ipHuk HaykoBux mpaub XVIII 3’i3my
oproneaiB-TpaBmaToyioriB  Ykpainu; IB.-OpankiBck 9-11 kot 2019. IB.-
®pankisebk; 2019: 310. (Jucepmanmom npoeedeno nowiyk ma amauis oxicepel
Jimepamypu, 30ilUCHeHO HabIp nayieHmis, BUKOHAHO KIIHIUHI 0OcmedceHHs. 3000ysau
bpaé yuacms y Npo8eOeHHi ONepamuGHuUxX 6mpyyaHv, 30IUCHI08AE O000NEPayilHy
ni02omosKy nayienmie ma ix nicasonepayitHe B8e0eHHs, BUKOHAG aHANi3 |
CMamucmuyHo Onpayio8as pe3yibmamu, BUCHOBKU CPOPMOBAHO CHIILHO 3 HAYKOBUMU
KepieHUKamu, niocomyeae nyouikayito 0o OpyKy).

10. ITpouenko BB, Adyneiix ¥Yaaii. Opranos0epiratoyi onepartiii B JIIKyBaHHI XBOPHX
3 MyXJIMHAMH KICTOK IIJIEYOBOTO TMosica. Marepiaaum dYeTBEpTOi BCEYKpPaiHCHKOI
HAyKOBO-TIPAKTUYHOI KOH(pepeHlii “AKTyajqbHl NHTAaHHSA JIKYBaHHsS MAaTOJIOTI]
cyrio0iB Ta engonpore3yBanHs”, 12-14 Bepecus 2019. 3anopixoks-IIpumopcerk; 2019:
72-73. ({ucepmanmom npoeedeno ananis ti cCmamucmuiHo onpaybo8ano pe3yibmamu
00CNIOXMCeHHS, CHOPMOBAHO BUCHOBKU 1 CHIIbHO 3 HAYKOBUMU KEPIGHUKAMU

ni02omosieno nyonikayito 00 OpyKy).



11. byp’snoB OA, Ilponienko BB, Abyneiix Yaaii. Bukopucranas 610KOMIO3UTY Ta
METaJIOOCTEOCHHTE3y  MpU  XIPypriyHOMYy  JIIKyBaHHI  JOOpOSAKICHMX 1
MyXJIMHOTIONIOHUX 3aXBOPIOBaHbh KICTOK. Martepiasii HayK.-pakT. KOHQEpeHIli 3
MDKHApOJHOIO y4YacTi0 ‘“AKTyajbHI MNUTaHHS TPaBMAaTOJOTrIi Ta OCTEOCHHTE3Y
Binauns 18-19 ksitas 2019. B xxypnani: [Ipo6iemMu TpaBMaToiorii Ta OCTEOCUHTERY.
2019;1-2(15-16):87-88. (Jucepmanmom npogedeHo noutyk ma auaiiz ogxcepel
nimepamypu, 30iUCHeHO Habip NayieHmis, BUKOHAHO KIIHIYHI 0OcmedcenHs. 3000y8ay
Opas ydacmev y NpOGeOeHHi ONepamusHux 6mpyuaHvb, HPOBOOUE O0ONEPAYItiHY
ni02omoseKy nayienmie ma ix nicasonepayitiHe B8e0eHHs, BUKOHAG aHali3 |
CMamucmuyHo Onpayio8as pe3yibmamu, 8UCHOBKU CHOPMOBAHO CRITLHO 3 HAYKOBUMU

KepisHUKamu, nio2omyeas nyouikayio 00 Opyky).

12. byp’sanoB OA, Ilpouenko BB, Aoyaeiix ¥Ynaii, CanmanoBa KM. 3acrocyBanus
IMILJIAaHTATIB 3 MOKPUTTSIM MaTrepiajloM Ha OCHOBI O10aKTMBHOTO CKJa y TAI[l€HTIB
MIiCIsl BUAAJIEHHS MyXJIMH KicToK. [IpoOnemu TpaBmarosnorii Ta ocreocunTesy. 2018;
3-4(13-14):22-35. (Jucepmanmom nposedeno noulyk ma ananiz oxcepei iimepamypu,
30iliCHeHO HAOIp nayieHmis, BUKOHAHO KIIHIYHI oOcmedceHHs. 3000ys8au bpas yuacmo
Y NpoBeOeHHI ONnepamueHux 6mpyuaub, HPOBOOUE O0ONEPayiluHy Ni020MOoEK)y
nayieumis i ix nicisonepayiline 6e0eHHs, BUKOHA8 AaHANI3 Mma CMAMUCMUYHO
Onpayro6as pe3yaibmamu, 6UCHOBKU CPOPMOBAHO CHIILHO 3 HAYKOBUMU KEPIBHUKAMU,
nio2omyeae nyonikayiio 00 OpyKy).

13. Mpouenko BB, Yopuuii BC, AOyaeiix Ynaii. biokomMno3utHi Marepianu, sk
Marepian ajs 3aMilieHHs Ae(eKTiB KICTOK. 301pHUK MaTepiaiiB HayKOBO-ITPaKTUYHOI
koH(pepeHmii 3 MDKHapogHOIO YydacTio “HoBi TexHomorii B opromemii Ta
tpaBmarosiorii”; Onmeca 26 sxoBTHa 2018. Opeca; 2018: 122-124. (Jucepmanmom
npoBedeHo NOWYK ma aHauniz odicepen nimepamypu, 30IUCHEHO HAOIp nayienmis,
BUKOHAHO KIIHIYHI 0OCMEdCeHHs, CNIIbHO 3 HAYKOBUMU KepPiBHUKAMU Ni020Mmy6ds

nyonikayio 00 Opyky).

14. Yopuuit BC, Ilpouenko BB, Adyaeiix ¥Ynail. ExcriepumeHTanbH1 JOCTIKEHHS
O10KOMITO3UTHOTO MaTepialdy 3 HamWJIEHHSM Ha TUTAHOBI IUIACTUHU. 30IpHUK
HaYKOBHX IIpallb 3a MaTepialaMyd HayKOBO-IIPAKTUYHOI KOH(EPEHLIIT 3 MIXKHAPOAHOIO

yuacTio “CydacHi JOCHIPKEHHS B OpPTOMENii Ta TpaBMarToJorii” (4eTBepTi HAyKOBi



yuTaHHs, npucBsyeHi nam’saTi akagemika O.0. Kopxka); XapkiB 4-5 xoBtHsa 2018.
XapkiB; 2018: 155-157. (Jucepmanmom nposedeno nowyk ma auaniz oxcepei
nimepamypu. 3000y6ay 6pas yuacme y Npo8eoeHHi eKcnepumenmy, UKOHA8 AHAI3 1

CMAMUCMUYHO ONPAYIo8as pe3yibmamu, nio2omyeas nyouiKkayio 00 Opyky).

15. Yopuuit BC, Ilpomenko BB, Ao0yaeiix VYaaii. Pesynbratu
EKCIIEpUMEHTAIILHOTO JTOCIPKEHHS TP 3aCTOCYBAaHHI TUTAHO-HIKEJIEBUX TUIACTHH 3
HallWJICHHSIM Ha HUX MaTepiaJy Ha OCHOBI 0il0akTHBHOro ckja. IIpobiemu
TpaBMaToJjorii Ta octeocuuTesy. 2018;1-2(11-12):25-40. (/[ucepmanmom nposedeno
NOWYK ma aianiz oxcepen jaimepamypu. 3000ysau 6pag ydacmv y NpoGeOeHHI
EeKCNEPUMEHMANILHUX OOCTIONHCEHb, BUKOHAS AHANI3 I CMAMUCMUYHO ONpayiosads
pe3yibmamu, BUCHOBKU CHOPMOBAHO CHINILHO 3 HAYKOBUMU  KepiGHUKAMU,

nio2omyeae cmammio 00 OpyKy).



