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Results of the study and their discussion. In the process of computer
analysis, the basic displacements and deformations at the nodes of the
computational models were found, the stress and effort distribution in the finite
elements and the fixing roots roots, which was made in the form of visual mosaics
of the isopoles of the calculated parameters, from each computational combination
of the load models were revealed.

Conclusions. The obtained results indicate the need to maintain a minimal
taper when preparing teeth in patients with generalized periodontitis, which will
increase the functional efficiency and sufficient endurance to the occlusal load of
the manufactured structures.
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BIIVIUB TUITY ATPO®II HUKXHbI BE33YBOI HIEJIEIIX HA PO3IIO-
JIJ HAHPY)KEHO-I[E(DOPMOBAHI/IXUCTAHIB ITPU BUI'OTOBJIEH-
HI IIOBHUX 3HIMHUX KOHCTPYKIIN

YUTninponemposcoka meouuna axademis, [uinpo, Yipaina, fastovets.e@ex.ua
23anopizvkuil deparcasnuii meouunuii ynisepcumem, 3anopizcoics, Yrpaina

Binomo, 110 npu opTONEAUYHOMY JIIKYBaHHI XBOPUX 3 MIOBHOIO BIJCYTHICTIO
3y0iB (hyHKIIOHAJIbHA €(PEKTUBHICTh 3HIMHUX KOHCTPYKIIA BHU3HAYAETHCA aHATO-
MO-TornorpaiuHUMU O0COOJIUBOCTIMHU MpoTe3HOTO Joxka [1]. Tun atpodii 6e33y-
OuX IIe’en BPaxOBYEThCS MPU BU3HAYCHHI TAKTUKHU MPOTE3YBAHHS XBOPOTO, 30K-
peMa 1010 BUOopy Metoay (ikcarlii 3HiMHOTO TIPOTE3a — 3a JIOMOMOT0K0 (yHKIII-
OHAJIBHOTO MPUCMOKTYBAHHS B «KJIACUYHUX» KOHCTPYKI[ISX MMOBHUX 3HIMHUX TPO-
Te31B a00 MUIAXOM J0JAaTKOBOI MEXaHIYHOI (ikcallii Ha iMIIaHTaTax. bijibin Toro,
BipHUI BUOIp METOy 3yOHOTO MPOTE3yBaHHS BIUIMBAE HA JIOBIOCTPOKOBHM TPO-
rHO3 MPOTE3yBaHHs, TOMY 0 HeOaKaHWW HEPIBHOMIPHUN PO3MOJLI KyBajJbHOTO
TUCKY B TKAaHMHAX MPOTE3HOTO JI0XKa MOXKE MPU3BECTH JJIS MOTIPIIAHHS MPOIIECIB
aTpodii Ta mopymeHHs (ikcaiii KoHCTpYKIii [2]. B cBoro depry, ocTaHHIM yacoM
JUIS TIONIYKY HaWOUIbIl €(PEeKTUBHUX CIOCOOIB BIAHOBJICHHS (DYHKIIOHAIBHOCTI
3yOOILENEenHOro anapary 3acTOCOBYETHCS IMITallliHE MOJENIIOBaHHS HalpyKeHO-
nedopmoBanux ctaniB (HJIC), 30kpeMa B TkaHUHAX MPOTE3HOrO JioxKa. Jlanuii me-
TOJ JT03BOJISiE BUBHAUYUTUCH 3 XapakTepoM posnonauny HJIC y GionoriyHux cucre-
Max (bC) «mpoTe3He oxke—poTe3» MpH iX CIOTYUYECHHI BHACTIIOK (PYHKIIIOHAJb-
HOTO (KyBaJbHOTO) HaBaHTaxxeHHs [3]. Buxoasuu 3 BHUIIECKa3aHOT0, Ha HAIIMX
MOTJISL]I, HAYKOBUH 1HTEpec MpeAcTaBisaoTh gociaikerHHss H/C, mo BUHMKAIOTh B
IeJIenax XBOPHX, K1 KOPUCTYIOTHCS MIOBHUMH 3HIMHUMH TIPOTE3aMH, 3 ypaxyBaH-
HSIM CTyTIeHs aTpo(dii aIbBEOJIIPHOTO BIPOCTKA, K1 JOTENEP HE MPOBOIAMINCH.

B 3B’s13Ky 3 MM, MeTa MPEACTABJIEHOIr0 JOCHiI:KeHHSI — BUBUUTH PO3IIO-
nin HJIC B KiCTKOBIi# TKaHWHI HUKHBOI IIEJIENH MPU MOBHOMY 3HIMHOMY TTPOTE3Y-

Marepianu Ta MeToau A0CaiTKeHHsA. [[15 CTBOPEHHS KOMII IOTEPHUX MO-
JIeJie HMDKHIX LIEJeN 3 pI3HUM TUIIOM aTpodii Oyiu BUKOPHUCTaH1 ycepeaHeH1 AaHi
(POBOro CKaHYBaHHSA JIarHOCTUYHUX MOJIEJIE Ta KOMI IOTEPHOI ToMorpadii.

Sk OCHOBHHM 1HCTpYMEHT BUBUYEHHs OiomexaHiku BC «HWXHS 1mienena —
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MOBHUM 3HIMHUN MPOTE3» OYyJIM BUKOPUCTAHI BIPTYaJIbHI KIHIIEBO-EJIEMEHTHI MO-
JieNi, Ha SIKWX BHUBYAIM YMOBHU CIIOJYYEHHS IIEJENH 3 MPOTe30M. TakuM 4YUHOM,
Oyno ctBopeHo yotupu mozeini bC «moBHUM 3HIMHUN TIPOTE3-HUKHS IIETIeTIay, 110
BIJIMTOBIJIaJTM YOTHPHOM THMaM atpodii 6e33youx miernen 3a Kenepom. Po3paxyHok
3a1ACHIOBaBCS A 12 po3po0iIeHNX PO3paxyHKOBHX CXEM JJIi CUMETPHUYHOTO Ta
JIBOX THUIIIB aCHMETPUYHOTO HaBaHTa)KEHHS KOPOHOK IITYYHUX 3y0iB Ha IPOTE3aX.

s po3paxynky HJIC y 4oTHppoX iMITallIHHUX MOJEISIX BUKOPUCTOBYBAJIH
cUCTeMy KiHIleBO-enemMeHTHoro a"amizy ANSIS 12.1. OmiHoBanu po3nojia eKBi-
BaJICHTHUX 3a Mi3ecoM Halpyr B KOPTUKaJIbHIN KICTII MpoTe3Horo joxa. [Ipu
IOMY BBa)KaJiM, 10 KICTKOBA TKaHWHA HIXKHBOI LIEIENH € CYIiJIbHOI0, TOMOTEH-
HOIO, OTXKe (PI3MKO-MEXaHIuHI BJACTUBOCTI 3aJI1aBAIMCh Y BUTJIAII 130TPOITHOTO Ma-
Tepianxy 3 eIaCTUYHUMH YCEPEIHEHUMH XapaKTepucTUKamu. [[1s HIDKHBOI 11erne-
M BUKOPHUCTOBYBamd Moayib FOnra 0,1x10° Mlla, koediuient Ilyacona 0,25, a
OPUIYCTUMY Hamlpyry i 4acTHHOK ii Matepiany100,0 Mlla, mo BianoBigae exc-
NEPUMEHTATBHUM JaHUM BEJIMYUH JIJIsI MEXK1 IPYKHOCTI KOPTUKAIBHOT KICTKH [4].

Pe3yabTaTtH gocaigkeHHsl Ta iX 00roBopeHHsi. BHaciiok npoBeneHUX
PO3paxyHKiB OyJ0 BCTaHOBJICHO, IO MaKCHMajbHI BEJIMYMHHU EKBIBAJICHTHUX 3a
MizecoM Hampyr B KICTKOBIM TKaHUHI MPOTE3HOTO JIOKA CHOCTEPITaloThCs MpPH
TPETHOMY THIII aTpo(ii HIKHBOI IIEJIENH MPU BCIX THUIMAX HaBaHTaKeHHs. [lopyd 3
TUM, HAUOUIBII 3HAYEHHS JJIA I[i€1 MOJIEi PO3paxoBaHl /il aCUMETPUYHOIO Ha-
BaHTa)XCHHS B IUISHII MOJISIPIB Ta 1KIIB, sK1 ckiaanu 9,2 MIITA.

HaiimeHiii Hanpyru BUHUKAIOTh HA MOJIEIISIX, 1110 IMITYIOTh IPYTUN TUIT O€3-
3y0oi mienenu 3a Kenepom. BinnosigHo, HaliMeHIIIUNA pe3yIbTaT €KBIBaJCHTHUX 3a
Mizecom HanpyT B KICTKOBI¥M TKaHUHI TPOTE3HOTO JIOKA PO3PAaXOBAHUM JIJIsI TOTO 3K
aCHMMETPUYHOI'0 HaBAaHTa)KCHHS B JUISHII MOJISPIB Ta 1KJiB, cTaHOBUB 5,1 MITA.

HaitOuibi cipusiTivByiA JUIS POTE3yBaHHS, MEPIIUM TUIT 0€33yOMX HUKHIX
Hiefyien XapakTepu3yBaBCsl CYTTEBUMHU BIAMIHHOCTSIMU PO3IMOJALTY MaKCUMAaJIbHUX Be-
JIMYUH €KBIBAJICHTHHUX 3a Mi3ecoM Hampyr B KOPTHUKAJIbHIN KICTII MPOTE3HOTO JIOKA.
Tak, A1 CUMETPUYHOTO HABAaHTAXKEHHS I1Iel MOKa3HWK JopiBHIOBaB 7,6 MIla, mis
acUMETpUYHOro (MoJsipu Ta npemoisipu) — 7,3 Mlla, HapewTi, is aCHMETPUYHOTO
(Mossipu Ta ikiia) — 8,0 MIla. Toai sk As11 MozieNi YeTBEpTOro TUITy arpodii pe3ysbTa-
TH OyJIM pIBHO3HAYHUMM JUJIsI BCIX TUITIB HABaHTAXXEeHHs Ta jopiBHIoBam 7,0-7,1 MITa.

BucnoBku. OnepxaHi aHi MiATBEPKYIOTh, IO B Pi3HI (pa3u KyBaJIbHOIO
aKTy Yy KICTKOBiM OCHOBI IPOTE3HOTrO JIoKa BiAOyBaeThes pizHuit po3nonain HIC,
0 BU3HAYAETHCS (POPMOIO aJTHBEOJISIPHOTO BIPOCTKA. 3 TO3UIlINA OlOMEXaHIKU
HaWMEHII CTIPUSTIUBUM JIJII TIOBHOTO 3HIMHOTO MPOTE3yBaHHS € TPETIH THUM aTpo-
¢bi1i 6e33y0nX HUKHIX LIEJNel, A€ OYIKyBaHOIO € MIBUKA aTpo(dis KICTKOBOI OCHOBH
IPOTE3HOTO JIOKA, a OT)KE MOTIPIIAHHA YMOB (DyHKILIOHYBaHHS mnpote3a. OueBu-
HUM Yy 1IbOMY BHUMAJKy € HEOOXITHICTh BUKOPUCTAHHS aJIbTEPHATUBHUX METOIIB

OpPTONEANYHOTIO JIIKYBaHHS aJICHTIi, 30KpeMa IMIUIAHTOIPOTETUYHUX.
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THE INFLUENCE OF THE TYPE OF LOWER TOOTH-JAW ATROPHY
ON THE DISTRIBUTION OF TENSELY-DEFORMED STATES IN THE
PRODUCTION OF COMPLETE REMOVABLE STRUCTURES

! Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipro, Ukraine

2 Zaporizhzhya State Medical University, Zaporozhye, Ukraine

Introductions. It is known that in the orthopedic treatment of patients with
complete absence of teeth, the functional efficiency of removable structures is
determined by the anatomic-topographic features of the prosthetic bed [1]. The type of
atrophy of toothless jaws is taken into account when determining the tactics of prosthetics
of the patient, in particular regarding the choice of method of fixation of removable
prosthesis - by functional suction in "classic” structures of complete removable dentures
or by additional mechanical fixation on implants. Moreover, the correct choice of the
method of dental prosthetics affects the long-term prognosis of prosthetics, because
unwanted uneven distribution of chewing pressure in the tissues of the prosthetic bed can
lead to deterioration of atrophy processes and violation of fixation of the structure [2].

The purpose of our investigations is to study the distribution of stress-
strain states in the bone of the mandible with complete removable prosthetics,
taking into account the type of atrophy of its alveolar part.

Materials and methods. Averaged digital scan data from diagnostic models
and computed tomography were used to create computer models of mandibles with
different types of atrophy.

As the main tool for studying the biomechanics of biological systems
"mandible - full removable prosthesis" virtual finite element models were used, which
studied the conditions of conjunction of the jaw with the prosthesis. Thus, four models
of biological systems "full removable prosthesis-mandible” were created,
corresponding to four types of atrophy of toothless jaws according to Keller. The
calculation was carried out for 12 developed calculation schemes for symmetrical and
two types of asymmetric loading of crowns of artificial teeth on dentures.

Results of investigation. As a result of the calculations, it was found that
the maximum values of Mises-equivalent stresses in the bone tissue of the
prosthetic bed are observed in the third type of mandibular atrophy under all types
of loading. At the same time, the highest values for this model were calculated for
asymmetric loading in the area of molars and canines, which amounted to 9.2 MPa.

The least stress occurs on models that mimic the second type of toothless
jaw by Keller. Accordingly, the lowest result of Mises equivalent stresses in the
bone tissue of the prosthetic bed calculated for the same asymmetric loading in the
area of molars and fangs was 5.1 MPa.

Most favorable for prosthetics, the first type of toothless mandibles was
characterized by significant differences in the distribution of maximum values
equivalent to Mises stresses in the cortical bone of the prosthetic bed. Thus, for
symmetrical loading this figure was equal to 7.6 MPa, for asymmetric (molars and
premolars) - 7.3 MPa, finally, for asymmetric (molars and canines) - 8.0 MPa.
Whereas for the fourth type of atrophy model, the results were equivalent for all
load types and were 7.0-7.1 MPa.

Conclusions. The obtained data confirm that in different phases of the chewing
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act in bone basis of the prosthetic bed there is a different distribution of stress-
deformed states, which is determined by the shape of the alveolar process. From the
standpoint of biomechanics, the least favorable for complete removable prosthetics is
the third type of atrophy of the toothless mandibles, where rapid atrophy of the bone
base of the prosthetic bed is expected, and hence the deterioration of the conditions of
the prosthesis. Obvious in this case is the need to use alternative methods of
orthopedic treatment of adentia, in particular implantoprosthetic.

YI]IK 616.314.14.018.4-08
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AHAJII3 TIOKA3ZHUKIB MATPUKCHUX METAJIOIPOTEIHA3 B JII-
KYBAHHI 'EHEPAJII3OBAHOI'O ITAPOAOHTUTY

Y Tninponemposcora meduuna axademin Minicmepcmea oxoponu 300poe’s Ykpainu
2 3anopizvruii Oepaicasnull meOuuHuil ynisepcumem, Ykpaina

Binomo, 1o 3amanbHO-AUCTPOGdIYHI 3aXBOPIOBAHHS MApOJIOHTA € BAKIMBOIO
COLI1aTTbHO-€KOHOMIYHOIO MPOOJIEMOI0, IO MOB’S3aHa 31 3HAYHOIO TOIIUPEHICTIO Ce-
pell HaceJIeHHs, HECBOEYACHICTIO JIIarHOCTYBAHHS, IIBUIAKUM PO3BUTKOM 3 I10J1AJIb-
100 BTpaToro 3y0iB. ['eHepai3oBaHUIl MapOIOHTUT € OaraToakTOPHUM 3aXBOPIO-
BaHHM, 110 PO3BUBAETHCA CAMOCTIMHO a0O € HACIIKOM CHUCTEMHHUX 3aXBOPIOBAHb
[1]. IBuAKICTH MpOrpecyBaHHs TeHEPATi30BAHOTO MAPOJIOHTUTY Y OLIBIIIN Mipi 3a-
JICKUTH B1Jl CHCTEMHOTO CTaHy KICTKOBOI TKAHMHH, a caMe BiJ] CTYIICHs ii MiHepali3a-
il Ta Merabomnizmy [2]. Ilpu 1bomMy y MeTabomiYHOMY MPOQiTi KICTKOBOI TKAaHUHH
BUJIUTSIFOTH KOMIIOHEHTH, BIJIMOBIANIbHI 32 Pe30pOIIit0, PEMOJICTIOBAHHS Ta OCTEOre-
He3 [3]. B ocepenky 3anaiieHHS HAKOIUYYIOThCS IMYHHI KIIITHHH, SIKI CEKPETYIOThH
IIUTOKIHY Ta MPOTEa3y, TAKUM YHHOM CHPUYHUHIOIOYH BUBLIHHEHHSI Ta aKTHUBAIIIO Ma-
TPUKCHUX METAJIONPOTEIHA3, sIKi € KJIFOUOBUMH y Pe30pOIIii KiCTKOBOTO MaTpukcy [4].

Marepianu i meToau aociimkenHst. Jlocaipkenas Oyo nposeaeHo cepen 80
0ci0, cepenHii BiK IKUX ckiaB 59.2 + 5.4 pokiB, HApIBHO YOJIOBIKIB Ta KiHOK. | ocHO-
BHY TpyIly ckyainu 15 oci0 13 CyImyTHIM BIKOBUM OCTEOIMIOPO30M, B SKHX HE BUSBIICHO
3anajabHO-IECTPYKTUBHUX 3MiH B TKaHMHAX TnapoaoHTa. Jlo Il ocHoBHOI rpymnu yBii-
nuio 15 maiieHTiB 3 reHepati30BaHUM MapoJOHTUTOM Il CTymeHs TSKKOCTI, XpOHIY-
Horo niepediry. B cBotro uepry, | rpymy nopiBHSIHHS CKJIaiu 15 mamieHTiB 13 reHepati-
30BaHUM MapofoHTUTOM Il cTymeHs TsKoCTi, XpoHIYHOTO niepeoiry, Il rpymy nopis-
HsHHS — 15 marientu, mo Mamu Il cTymiHp TSHKKOCTI 3aXBOPIOBaHHS. YCl XBODI,
BKJIIFOUEHI1 JI0 TPYT MOPIBHSAHHS, HE MaJIM OCTEOIIOPOTUYHUX 3MIH B KICTKOBIN TKaHWHI
ckenera. B sIKOCTI KOHTPOJIO BUKOPUCTOBYBAIM MOKa3HUKHU, OTpUMaHi y rpyri 3 20
YMOBHO 37I0POBHX 0Ci0 0€3 3anaibHO-IeCTPYKTUBHUX 3MIH B TKAHUHAX MMAPOJIOHTA, a
TaKoK 0€3 OCTEONOPOTUYHHUX 3MIH y cKeJeTi. JIJisi OLIHKY CTaHy MapoJOHTa BUKO-
PUCTOBYBAJIM TPAAMIIIITHE KIIiHIYHE OOCTEKEHHS, JOIIOBHEHE PE3yIbTaTaMH PEHT-
TEHOJIOTIYHOTO JOCTIKEHHs. YCl XBOpI Ha TeHEpaTi30BaHUN MapOJOHTUT OTPH-
MYBaJIM KOMIUIEKCHE JIIKYBaHHS 32 PEKOMEHI0BAaHUM MPOTOKOJIOM.

Marepiasiom 115t 610XIMIYHHX JTOCTI/HKEHb CIyTyBajia Iia3Ma (CHUpOBaTKa) KPOBi
Ta ciauHa. CrocTepesxeHHs TPOBOAMIIN A0 TIOYaTKy JIIKYBaHHS T€HEepali30BaHOrO Mapo-
JOHTUTY, Yepes3 2, 4 Ta 12 twkHiB. Bmict MMII-8, MMP-3, MMP-9 B potoBiii piauHi
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