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Po6ota mpucBsueHna po3poOiii HOBOTO MiAXOAy A0 IiJBHUINCHHS €()EKTUBHOCTI
yCyHeHHs arpogii KICTKOBOi TKaHWHHU IIEJEeN METOJOM HaIlpaBJIEHOI KICTKOBOI
pereHepailii 13 3aCTOCYBaHHSIM pe30pOyrounx MeMOpaH Ha OCHOBI MOJIMOJIOYHOI
KUCJIOTH.

OOrpyHTyBaHHs BHOOpPY TemMM JIOCTilKeHHs. /[0 TenmepimHbOro 4vacy B
CTOMATOJIOT1i HAKOMUYEHU 3HAYHUN KIIIHIYHUA JOCB1JI BUKOPUCTAHHS IMILIAHTATIB
JUTSL OPTOTEUYHOrO JIIKyBaHHA AedeKTiB 3yOHHX psAaiB. Y OaraThoX KIIHIYHUX
CUTYallisIX Ha 3MIHY TPaAMUIIHHUM 3HIMHUM NOpOTE3aM MPUXOIATh MOCTOIOAIOHI
OpOTE3U 3 OMOPOI0 HA IMIUIAHTATH, L0 3HAYHO MOKPAIIYy€ SIKICTb KHUTTS XBOPOTO,
3a0e3neuyroun oMy OumbIui KoM$opT 1 (yHKIIOHANBHICTE. Pazom 13 TuM, mpu
nedekrax 3yOHHX pSIIB BEIMKOI MPOTSHKHOCTI 1 BUPaXEHOi aTpodii KICTKOBOT
TKaHWHM IIEJICTI Yepe3 BTpaTy 3y0iB, BUKOHAHHS JICHTAJIbHO1 IMIUIAHTAIll{ YCKIJIaTHEHO.

[TomonaTu 1ICTOTHI OOMEXEHHSI TPU BUKOPUCTAHHI AEHTAIbHUX IMIUIAHTATIB B
yMoBax arpodii KICTKOBOi TKAaHWHU IIENEN Yy MICHAX iX YCTaHOBKHU [103BOJISIE
MOTIEPETHE 3aCTOCYBAHHS X1PYPTriYHUX METO/IIB, CIPSIMOBAHUX Ha 301IbIIICHHS 00’ €My
KICTKOBOI ~ TKaHWMHU B  INEJCMHO-JIWIEBINM  JUISHIN:  ayTOTpaHCIUIAHTallis,
MDKKOPTHKaJIbHA OCTEOTOMIS 1 CIIPSIMOBaHAa KICTKOBA pereHepallis 13 3aCTOCyBaHHIM
3aXMCHUX MeMOpaH. J[o HeZaBHBOrO yacy B XIpypriuHid mpakTuii ais ¢ikcarii
KICTKOBO-TTACTUYHUX MaTepiaiiB 1 ayTOTPAHCIUIAHTATIB MPU YCYHEHH! KICTKOBHUX
ne(eKTiB TPaAULIMHO BUKOPUCTOBYBAIMCS THUTAHOBI KOHCTPYKIII, a TAKOXK 3aXMCHI
MeMOpaHH, 110 MaIOTh B CBOEMY CKJIaJll TUTAHOBUH Kapkac. SIK BIJOMO, 3aCTOCYBaHHS

JaHUX KOHCTPYKLIM TMOB'A3aHO 3 HEOOXIJHICTIO TPOBEACHHS MOJAJIBIIOTO



OTEpPaTUBHOTO BTPYUYAHHS 3 METOIO 1X BUAAJICHHS. Y 3B'SI3KY 3 UMM POOMIIUCS 3yCHII,
CIIPSIMOBaH1 Ha PO3pOOKYy MaTepialiB, sIKl HE TOCTYNAalOThCS 3a CBOIMU MEXaHIYHUMHU
XapaKTEepUCTUKAMU THUTaHy, aj€ He BHUMAaraloTh MOJAJIBIIOTO BUJAJICHHS.
HeoOxiguumMu BUMOramMM JO JaHUX MarTepiajiB €: BHCOKa O10CYMICHICTb,
CHHXPOHHICTh pe30opOIIiii 3 30epeKeHHAM KICTKOBOI TKaHMHH. J[0 Takux MaTepiaiiB
MOXYTh OyTH BiHECEeH1 OioJerpaayemi MoxiMepu Ha OCHOBI MOJIIMOJIOYHOI KUCTIOTH.
Oco0nmBoCTi  3acToCyBaHHs Olojerpaayrounx MeMmOpaH Ta TiHIB Ha OCHOBI
MOJIIMOJIOYHOT KUCJIOTH MpH ACHTAIbHIM IMIUIaHTaIlil B yMoBax aTpodii KiCTKOBOT
TKAHWHM ILIEJIEN 1 pO3rIsAal0ThCA B TaH1id poOOTI.

Meta gocaigeHHsi: MiABUIICHHS e(EKTUBHOCTI YyCYHEHHS aTpo(dii KICTKOBOI
TKAHWHM IIEJIENl METOJOM HAampaBJICHOI KICTKOBOI pereHepanli 13 3acTOCyBaHHAM
pe3opOyrounx MeMOpaH Ha OCHOBI MOJIMOJIOYHOI KUCTIOTH.

HaykoBa HOBH3Ha NpOBeleHHUX MOCJHIIKeHb. Ynepie Oyio po3podieHo
METOAMKY (hOPMYBaHHS 1HIUBIAYaIbHOTO MAaKpOpPEIbey s MOTIMEPHOI MEMOpPAHH
Ha OCHOBI IMOJIMOJIOYHOI KHCIIOTH (MPIOPUTETHICTh MIATBEP/KYETHCS MAaTEHTAMHU Ha
BuHaxig Ykpainu: Ne 114140, Ne114143).

Vnepie, Oyl0 3acTOCOBAaHO Ta BUBYEHO €(PEKTUBHICTH PO3POOJEHOT HAMHU
METOJIMKHU MOJICTIOBAHHS MPOTHO3YEMOTO 00’ eMy Ta (hOPMH KOMIPKOBOTO BIAPOCTKA
BEPXHBOI Ta YACTUHU HWXKHBOI LIEJIeN JJI1 YCYHEHHSI IXHbO1 aTpodii.

VYrepiie OpociiIKOBaHO B3a€MO3B’S30K MIK YacTOTOI MicsonepaliiHux
YCKJIQJHEHb Y BUTJISA/I PO3XO/KEHHS KpaiB paHW, aHATOMIYHOKO JIJISHKOIO Ha SIKIH
OyI10 IpoBeIeHO ONlepaTHBHE BTPYYaHHS Ta MOETAITHUM, POTHO30BAHKUM ITiIX0JIOM JI0
30UTBIIIEHHST 00’ €My KOMIPKOBOTO BIIPOCTKA.

IIpakTU4YHe 3HAYEHHS JOCJTi/IKeHb.

Po3pobnena Meroauka MOJENIOBAHHS MPOTHO3YEMOTro 00’eMy Ta (dopmu
KOMIPKOBOTO BIJIPOCTKA BEpPXHbOI Ta YACTHUHM HWKHBOI WIENIeN J03BOJHUTH [0
NPOBEJICHHS] ONEpPAaTUBHOIO BTPYYAaHHS BU3HAUYUTHUCH 3 HEOOXIAHOK KUIBKICTIO
OCTEOIJIACTUYHOTO Marepiaay Ta MaiOyTHhOro 00’emy Ta (OPMOIO KOMIPKOBOI
YaCTUHU IIeJen. TeXHOJOris HIBUAKOTO NPOTOTUITYBaHHS JO3BOJIMJIA Harepen
chopMyBaTh 1HIUBIAyaJllbHUN penbed MemOpaHM IO Hamepea BHU3HAYEHUM

napaMeTrpam MaiiOyTHHOTO KOMIPKOBOTO BIIPOCTKA IIEJIE.



Po3po6iena Hamu MeToanka opMyBaHHS 1HIUBIYadIbHOTO MaKpOpenbedy s
MOJIIMEPHOT MEMOpaHM HAa OCHOBI MOJIIMOJIOYHOI KHUCIOTH JI03BOJIUTH OTPUMATHU
IHIUBITyaJIbHY (POPMY KapKacy /0 ONepaTUBHOTO BTPYYaHHS, IO 3HAYHO CKOPOTUTH
9ac B OTEpaIliiHii.

O6cTexenns Ta jdikyBanHs 100 xBopux 3 aTpodi€o KOMIPKOBOTO BIIPOCTKA
npoBouiIochk y Bimi Big 40 go 60 pokiB. Yci xBopi Oynu MpakTHUYHO 30POBi, 0e3
HAsIBHOT CYITyTHbOI COMATUYHOI MaToJIOTii. 3 METOI0 MOPIBHAHHSA PEHTTEHOJIOTTYHIX
JAHUX, a caMme IIUIBHOCTI KICTKOBOi TKAaHMHHM Ta aHTPOMOMETPUYHHUX IMapaMeTpiB
KOMIPKOBOI'O BIIPOCTKA, aHaMI3yBaJIM apXiBHI JaHl CHIPAJIbHOI KOMIT IOTEPHOL
tomorpadii 30 XBOpUX Ta MPOBOJIUIN PEHTICHIIATHOCTUKY Y XBOPHUX 3 aTpodi€ro 10
OTIEPaTHBHOTO BTpPYy4YaHHS Ta micisg HbOTo. OmepaTHUBHE JIIKYBaHHS MPOBOIUIOCH
xBopuM I Ta II rpynu. Tak 50 xBopum Il rpynu KiCTKOBY IJIACTUKY MPOBOAMIIU 13
3aCTOCYBaHHSAM TUTaHOBOI MemOpanu, a 50 xBopuM [ rpynu HampaBieHY KICTKOBY
pereHepario 3A1MCHIOBAIN 13 BUKOPUCTAHHSAM IMOJIMEPHOI MEMOpAaHM Ta MIHIB Ha
OCHOBI TTOJIIMOJIOYHO1 KHUCJIOTU 32 pO3pOOJIEHOI0 HAMH METOAUKOIO 1HAMBIIYaTbHOTO
IPOTHO3YBaHHSI HEOOXITHOTO 00’€My KICTKM Ta (OPMHU KOMIPKOBOTO BIAPOCTKA
iesen.

EdexkTuBHICTh  3aMpONOHOBAHOI  METOAMKH  OIHIOBAJIACh  HACTYITHUMHU
METOJaMH JIOCHIIPKEHHS: KIIHI4YHI (OMUTYBaHHS, OIJISI, NajdbNamis), peHTT€HOJIOT14HI
(KTIKT, CKT) ans BHBYEHHS CTaHy KICTKOBOI TKaHMHM Y IUISHIN aTpodil
KOMIPKOBOT'O BIJIPOCTKA Iejen, O10XIMiuHI JJIsi BCTAHOBJICHHS BIUITUBY X1pYpPri4HOTO
yCyHeHHsI aTpodii KOMIPKOBOrO BIJIPOCTKA IIEJIeN, CTATUCTUYHI JJIi BU3HAYCHHS
BIPOTiTHOCTI OTPUMAHUX PE3yJIbTaTIB.

AHani3 MOKa3HWKIB MIUTBHOCTI KICTKOBOI TKAaHMHH Y XBOpUX 3 aTpodiero
KOMIPKOBOT'O BIIPOCTKAa BEPXHBOI LIEIENH Ta KOMIPKOBOT YACTUHU HUXKHBOI IIEJIeTN
MOKa3aB BIIMIHHICTb BiJl MTOKa3HUKIB KOHTPOJILHOI rpymnu. Tak HaiOibIa T0CTOBIpHA
pizauis p <0,05 Bigmivanace B AUISHII MOJISAPIB HIDKHBOI mmenenu (324,25+12,37)
on.H. Anani3 cTpykTypH KICTKOBOI TKAaHWHH MTOKa3aB NIEPEBAKAIOYNI ITOPUCTHI THIT 3
OUTBIII BUPOKEHUM ab0 MEHII BUPAKCHUM TPAOSKYJISIPHUM MAJIOHKOM, SIKUWA TpU
aHaJji31 MUIBHOCTI BIAMOBIAAaB 4 TUITY KicTKH. HecyTTeBOIO MpOTE TaKOXK JOCTOBIPHOIO

Oyna pi3HUI EHCUTOMETPUUYHUX TMOKA3HUKIB B JUISHII BEPXHIX MPEMOJISAPIB /€



PI3HHUIL CEepPEAHbOCTATUCTUYHUX TMOKa3HHKIB Oyna Bchoro y 105 om.H. Takox
HE3HAYHA PI3HUL MK [TOKa3HUKaMH OCHOBHOI Ta KOHTPOJIBHOI IPYIH BiAMIYaiach B
JUJISTHII PI3IIiB Ta 1KOJI BEpXHBOI mmieseny. [IpoTe aHai3 cCTpyKTypH KICTKOBOT TKAaHUHH
MOKa3aB BUPAKCHUN KICTKOBUN TPaOEKyIIPHUI MaTIOHOK B OOMIBOX JOCIIIKYBAaHUX
30HaXx.

Ha ocHOBI oTpuMaHNX HaMU JaHUX IIIJIFHOCTI Ta aHAI3Y CTPYKTYpPH KICTKOBOT
TKAHWHA MM BHUJUTWIA OCHOBHI YOTHUPHM THUIH KICTKOBOI TKAaHMH Y CIiBBIJHOIICHI
ry04yacToi CTPYKTYpH JI0 il KOMIAKTHOTO Iapy.

OTxe, 3a pe3yslbTaMH PEHTIeHOJOryHuX aociaikeHsb I Tta II rpyn xBopux 3
aTtpodisiMu BiAMIYABCS YITKUN B3a€EMO3B’SI30K MIXK CTYNEHEM Ta THUIIOM aTpodii
KOMIPKOBOI YaCTHUHHU IIEJeMN, MIUIBHICTIO KICTKOBOI TKaHWHM B 30HaxX arpodii. Ileit
B32€EMO3B 130K SIK IIPABUJIO BiAOOpa)kaBCsl y KOMITAKTHU3ALll KICTKU MPU BECTHOYIIO-
opagpHOMY THMI aTpodiii Ta BHUpPaXEHOMY JIOKaJbHOMY OCTEOIMOpPO3l TMpHU
KOpOHapoaniKaJbHIi pe3opouii.

AHani3 AaHUX KIIHIYHHUX CIIOCTEPEXEHb I10Ka3aB PI3HULIO B IMO3UTUBHUX
pesynbratax Mix I Ta I rpymamu. Tak, 3MiHH 31 CTOPOHU CIM30BOi 0OOJIOHKH, a came
PO3XO/KEHHSI KpaiB paHU HaJA JUITHKOI MEMOpaHH, 3 HAaCTyHNHUM 1H(IKYBaHHSIM
KICTKOBOILJIACTUYHOTO MaTepially Ta HaBKOJHINHIX TKaHWH, Biamidanuch y 9 (18%)
xBopux I rpynu. [emo ripmumu 0ynu pesyastaty B I rpyni 20 (40%) xBopux, ae
OyJa 3acTocoBaHa TUTaHOBa MemOpaHa. Ha Hamy aymky Bkazanuii pakt Moxe OyTu
OOyMOBJIEHUII 3 OJIHIET CTOPOHM BEJIMKUM HATATOM M’SKUX TKaHUH, a caMme
CJIM30BOOKICHOTO KJIAMNTS, & 3 1HIIOI MOTIPIIEHUM KPOBOMIOCTAYaHHSIM JAHO1 IIJISTHKH B
Il xminiunid Tpymni. dakT MOraHOro KPOBOIOCTAYaHHS TAaKOX MOXHA TOSICHUTH
MNPUTUCKAHHSIM HAJIMIPHO PO3TATHYTOTO KIAMNTSA A0 TBEPAOi OCHOBH MEMOpaHU Y
NO€THAHHI 3 (P13€0J0OTYHUMU 3MIHAMU B KallIsApax sK peakili Ha TpaBMy.

Pe3ynpTaT pEHTreHOJOTIYHOTO JOCHIKEHHS €(PEKTUBHOCTI 3aCTOCYBaHHS
noJiiMepHUX MeMOpaH cHOPMOBAHUX 3a PO3POOJICHOI0 HAMH METOIUKOIO MOKa3aJn
JOCUTh BHUCOKY €(QEKTHUBHICTh B Mexax 82% TMO3UTUBHOTO pe3yjbTary, SKdAN
BUpaxkaBcsa y (OpMyBaHHI KICTKOBOI TKAaHWHH TPH 30UIbIIEHI BUCOTH a00 MIMPUHU

KOMIPKOBOTO BiIpOCTKa BEpPXHKLOI Ta HMXHBOI mienenu. o crocyerbcs xBopux II



KJIIHIYHOI TPYIU TO BUPAKEHUHN MO3UTUBHUMN €(EeKT BiJ MIACTUKU B1IMIYaBCS TUIBKH
B 60% Bumaakax.

Bkazana namu Bucoka edekTuBHICTD B | rpymi Ha BiamMiHy Bij II 60% Ha Hamry
IYMKYy 3ajekajla BiJl TEXHOJOTii MPOTHO30BAHOTO MOACKYAM B JEKiJIbKa €TaIliB
301IbIIICHHS 00’ €My Ha BIJIMIHY BiJl METOJAUKH 13 3aCTOCYBaHHSAM TUTAHOBUX MEMOpaH.

[Ipote Ha BiAMiHY BiJl TOKa3HUKIB €()EKTUBHOCTI MOPIBHIOIOYH CTPYKYTYpPY Ta
HIUTBHICTH KicTKOBOT TkanuHu | Ta Il rpyn cyTTeBOi pi3HMI Mk 000Ma rpyrnaMu He
Oyno BusiBieHo. Bkazanuii (akT 0OyMOBJIEHHMI BHKOPUCTAHHSIM OJIHAKOBOIO
KICTKOBOIUTACTUYHOTO MaTepially B OOMABOX Ipylax, a pi3HULA MoJsIraja y Xapakrepi
Ta croco01 hopmMyBaHHS Ta (ikcallii KICTKOBOTO TPaHyJIsITy B paHi.

[IpoBenenuii HaMu aHasi3 010XIMIYHMX TOKA3HUKIB Y CUPOBATIII KPOBI Ta CJIHHI
M0Ka3aB, JESKY BIIMIHHICTb IMOKA3HUKIB Jy»HO1 Ta kucioi Gocharazu (KD) B I Ta II
rpynax. Tak, HaWBuIlll TOKa3HUKU ¢depMeHTy ayxkHoi ¢ocdartazu (JID), skwuii
BI/IMOBIJIA€ 3a CUHTE3 KICTKOBOI TKaHWHU, BiAMiIvaiauck B I rpymi Bix 14 qHIB ax 710 6
MICSIIIB, TICTIS YOTO KOHIIGHTpAIlid JaHOTO TTOKAa3HUKA 3MEHIIMWIACH O KOHTPOJIbHUX
3HaueHb. Haromicte y 11 kiiHiuHIN rpymi HaWBHINA KOHIIEHTpPAIis JTy>KHO1 (ocdarazu
BiIMIYaJIach B 3 MICAIIl MiCAsSONEpaIiifHOro Mepioay, Micias YOro BKa3aHUN MOKa3HUK
3HU3UBCS 10 KOHTPOJIBHUX 3HaYEHb Ha 6 Micslll 1710 12 MicsIs MPaKTHYHO HE MIHSBCSI.
HaromicTe noka3zHuku kucioi ¢pocdarazu y NOpiBHAHHI 3 O ONEepaliiHUM NepiooM
HAaBIAKH JOCTOBIPHO 3HM)KYBAJIMCH YK€ Uepe3 2 TUXKHI MICs onepalii 13 MOCTYIOBUM
3poctanHsM B Il rpymi q0 Hopmanbaux 3HaudeHb. [Ipote B I rpymi, sk B KpoBi Ta 1 B
CJIMHI B1JIMiYaBCs [0 OUTbIIMHI 3pIiCT MOKA3HMUKIB JaHOTO (epMeHTy Ha 3, 6 micsLl
TICIISE MPOBENICHOTO XIPYPTIYHOTO JIKyBaHHs. X04a MPH MOPIBHAHHI 3 KOHTPOJIBHUMU
3HAYCHHSIMH BKa3aHUM MOKA3HUK Yy | Tpymi mepeBuIyBaB iX B pOTOBIH piJIvHI.

BupakeHa akTUBHICTb JIy’)KHOI Ta KHCJOi QocdaTta3 B micisonepariiHoMy
MepioJii MOB’s3aHa 3 aKTUBHUMU TPOIIECAMH PereHepallii KiCTKOBOi TKaHWHU. Tak
HaWOLIBIT BUPAXXEHI 3MIHM BIAMIYAIUCH A0 3 MICAILS MIiCISONEpaIiifHOro Mepiomy.
Came y 11€#i 11epioJ1 MpoIIeCH CUHTE3Y MEPEeBaKarOTh HaJI MPoIiecaMy pe3opoIlii, Ha 110
BKAa3ylOTh 3HIDKEHI TOKa3HUKKM Kucioi Qocdarazu. Haromicte momoBkeHa
CHHTETHYHA aKTUBHICTH B I TpyIi Ha 6 MicsIl micis omnepalii Ha sIKy BKa3ye K Kucja

Tak 1 Iy>)kHa (ocdarasza 1MoB’s3aHa 3 HAKOMUYEHHSIM TPOYKTIB T1IPOJIi3y MEMOpPaHH



Ta TIBUIIEHOI CHUHTETUYHOIO aKTUBHICTIO KAMISPIB JUIsl BUBEICHHS IMX MPOIYKTIB
po3mnaiy.

Ak mokazanu pe3yiabTaTH MPOBEACHUX KIIIHIYHUX, PEHTTEHOJIOTTYHHUX Ta
O10XIMIYHMX JOCHI/PKEHb, 3alpolOHOBaHA HAMH METOAHMKA MPOrHO3YBaHHS
ONTUMAJIBHOTO 00’€My KICTKOBOi TKaHMHM 3 HACTYIHUM BHUTOTOBJICHHSIM
1HAMBIAyaIbHOI KOHQITYyparllii noiaiMepHoi MeMOpaHu Mmokasana e()eKTUBHICTb.

KarouoBi ciaoBa: artpodis KOMIPKOBOTO BIiAPOCTKA, OCTEOTUIACTUYHUHN
Marepiall, KICTKOBa TKaHHMHA, MOJIMEpHa MeMOpaHa, THTaHOBa MeMOpaHa, KICTKOBa
IJIACTHKA, IMIUTaHTalls, Je()EeKTH 3yOHHUX PsAIB, MyKOTIHI1BaJIbHA TUIACTHKA, CIIM30Ba

000JI0HKA pOTOBOI IIOPOKHHUHU, CTOMAaTOJIOTYHA JOIIoMora.
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The work deals with the development of a new approach to increase the efficiency
of elimination of jawbone resorption using the method of directed bone regeneration
with the use of resorbable membranes based on polylactic acid.

Rationale for choosing the research topic. To date, dentistry has accumulated
considerable clinical experience in the use of implants for orthopedic treatment of dental
defects. In many clinical conditions, traditional removable dentures are replaced by
implant-supported dental bridges, which significantly improves patient’s quality of life,
providing them with greater comfort and functionality. At the same time, in case of major
dental row defects and pronounced jawbone resorption due to teeth loss, the

implementation of dental implantation is complicated.



To overcome significant limitations when using dental implants in conditions of
jawbone resorption at the sites of their implantation, the preliminary application of
surgical methods aimed at increasing the volume of bone tissue in the maxillofacial area
Is used: auto-transplantation, intercortical osteotomy and directed bone regeneration
with the use of protective membranes. Until recently, to eliminate bone defects, titanium
structures as well as protective membranes containing titanium frames have been
traditionally used in surgical practice for fixation of bone-plastic materials and
autografts. Though, it is well-known that the use of these structures is associated with
the need for further surgical intervention for their removal. In connection with this,
efforts have been made to develop materials that are not inferior in their mechanical
characteristics to titanium, but do not require further removal. Essential requirements for
such materials include high biocompatibility as well as synchronicity of resorption and
preservation of bone tissue. Such materials can include biodegradable polymers based
on polylactic acid. Thus, the thesis deals with considering the main peculiarities of the
use of biodegradable membranes and pins based on polylactic acid during dental
implantation in the conditions of jawbone resorption.

The aim of the study: increasing the effectiveness of jawbone resorption
elimination by means of the method of directed bone regeneration with the use of
bioresorbable membranes based on polylactic acid.

Scientific novelty of the conducted research. For the first time, it has been
developed a special technique for construction of an individual macropattern for a
polymer membrane based on polylactic acid (priority is evidenced by invention patents
of Ukraine No. 114140, No. 114143).

For the first time, the worked-out modelling technique of the predicted volume
and shape of the alveolar process of maxilla and part of mandible to eliminate their
resorption has been applied and studied.

For the first time, the relationship between the frequency of postoperative
complications in the form of wound dehiscence, the anatomical site of surgical
intervention, and the step-by-step predicted approach to increasing the volume of the
alveolar process has been traced.

Practical significance of the research.



The developed technique of modelling of the predicted volume and shape of the
alveolar process of the upper and lower jaws will give us an opportunity to determine
the required amount of osteoplastic material and the future volume and shape of the
alveolar process prior to surgical intervention. The technology of rapid prototyping has
made it possible to form in advance the individual pattern of the membrane according to
the predetermined parameters of the future alveolar process of the jaws.

The technique of creation of an individual macropattern for a polymer membrane
based on polylactic acid, developed by us, will make it possible to obtain an individual
shape of the frame prior to surgical intervention, which will significantly reduce the time
spent in the operating room.

We have carried out examination and treatment of one hundred 40 to 60-year-old
patients with alveolar process resorption. All the patients were practically healthy and
without any co-morbidities. In order to compare radiological data, namely bone tissue
density and anthropometric parameters of the alveolar process, the archival data of spiral
computed tomography of 30 patients have been analyzed and X-ray diagnostics have
been performed in patients with resorption before and after surgery. Patients of groups
1 and 2 have undergone operative treatment. Thus, 50 patients of group 2 underwent
osteoplasty with the use of a titanium membrane, and 50 patients of group 1 underwent
directed bone regeneration using a polymer membrane and foams based on polylactic
acid according to the developed technique for individual prediction of the required bone
volume and the shape of the alveolar process of the jaws.

The effectiveness of the proposed method has been evaluated by means of the
following research methods: clinical (questioning, examination, palpation); radiological
(cone-beam computed tomography (CBCT), spiral computed tomography (SCT)) — to
study bone tissue condition at the site of alveolar process resorption; biochemical — to
establish the effect of surgical elimination of the atrophy of the alveolar process of the
jaws; statistical — to calculate the probability of the obtained results.

The analysis of bone density indicators in patients with alveolar process resorption
of the upper jaw and the alveolar part of the lower jaw has revealed difference in indices
in comparison with the control group. Therefore, the most significant difference p <0.05

has been noted in the area of mandibular molars (324.25 + 12.37) HU. Analysis of bone



tissue structure revealed a predominantly porous type with a more or less pronounced
trabecular pattern, thus corresponding to type 4 bone density. The difference in
densitometric indicators in the area of the upper premolars was insignificant though
reliable, making up only 105 . A minor difference in main and control group indices has
been noted in the area of upper incisors and canines. However, the analysis of bone tissue
structure revealed a pronounced bone trabecular pattern in both zones studied.

Based on the density data and the analysis of the bone tissue structure, we have
distinguished up to four different types of bone tissue in the ratio of spongy structure to
its compact layer.

There fore, according to the results of X-ray studies of the group 1 and group 2
comprising patients with resorption, a clear relationship between the degree and type of
resorption of the alveolar part of the jaws, as well as the density of bone tissue in the
areas of resorption has been noted. This relationship was usually revealed in bone
compaction in vestibule-oral type of resorption and pronounced local osteoporosis in
crown-apical resorption.

Analysis of clinical observation data showed difference in positive results
between group 1 and group 2. Thus, changes on the part of oral mucosa, namely wound
dehiscence over membrane area with subsequent infection of osteoplastic material and
surrounding tissues, were noted in 9 (18%) patients of group 1. The results in group 2
were worse — 20 (40%) patients with a titanium membrane. In our opinion, this fact can
be attributed to a large tension of soft tissues, namely the mucous membrane flap, on the
one hand, and impaired blood supply to this area in clinical group 2, on the other hand.
The fact of poor blood supply can also be explained by the compression of the
overstretched flap against the firm base of the membrane in combination with
physiological changes in the capillaries in response to trauma.

The results of an X-ray examination of the effectiveness of the use of polymer
membranes developed according to the mentioned above technique showed a fairly high
efficiency within 82% of positive result, which was expressed in the formation of bone
tissue with an increase in height or width of the alveolar process of the upper and lower
jaw. As for patients of clinical group 2, a pronounced positive effect from plastic surgery

was noted only in 60% of the cases.



In our opinion, high efficiency in group 1 in comparison with group 2 depended
on the technique of the predicted (sometimes even in several stages) increase in volume
in contrast to the method using titanium membranes.

However, unlike the efficiency indicators, having compared the structure and
density of bone tissue in group 1 and group 2, we found no significant difference
between the two groups. This fact is due to the use of the same osteoplastic material in
both groups, and the difference was in the nature and method of formation and fixation
of bone granulate in the wound.

Our analysis of biochemical indicators in blood serum and saliva showed some
difference in alkaline and acid phosphatase (AP) indicators in group 1 and group 2. Thus,
in group 1, the highest indices of alkaline phosphatase (ALP), which is responsible for
bone tissue synthesis, were noted on the 14th day to 6th month, the concentration of this
indicator decreasing to control values later on. On the other hand, in clinical group 2, the
highest concentration of alkaline phosphatase was noted on the 3rd month of the
postoperative period, after which the specified indicator decreased to the control values
on the 6th month and remained practically unchanged until the 12th month. On the
contrary, acid phosphatase indicators in comparison with the pre-operative period
decreased significantly 2 weeks after the operation with a gradual increase to normal
values in group 2. However, in group 1, both blood and saliva had a somewhat greater
increase in the indices of this enzyme 3.6 months after the surgical treatment. Although
when compared with the control values, the mentioned above indicator in group 1
exceeded them in the oral fluid.

Expressed activity of alkaline and acid phosphatases in the postoperative period
Is associated with active processes of bone tissue regeneration. Thus, the most
pronounced changes were noted up to 3 months after the operation. It is during this
period that synthesis processes prevail over resorption processes, which is indicated by
reduced indicators of acid phosphatase. Instead, prolonged synthetic activity in group 1
on the 6th month after surgery is indicated by both acid and alkaline phosphatase and is
associated with the accumulation of membrane hydrolysis products and increased

capillary synthetic activity to remove the waste products.



Consequently, taking into account the results of clinical, radiological and
biochemical studies, the developed technique of predicting the optimal volume of bone
tissue with the subsequent manufacturing of an individual configuration of a polymer
membrane has proved to be effective.
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