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Pedepar

Meta. [Iposedentsi nOpPi6HANbHO20 KAIHIKO-IHCMPYMEH-
MAnbHO20 AHANIZY Pe3VIbINAmie peccmpayii OKI03IUHUX
CNiBGIOHOWEHb IHMEPKYCNIOAYIIHOT KOHMAKMHOL RO3UYIL 6
nayieHmis 3 deghekmamu 3yOHUX psidie 00 ma Nic/is npomesy-
6aHHS NPU 3ACMOCYBAHHE PI3HUX PEECMPAYILIHUX MAMEPIais.
Marepiaa i meronu. Ha kuainiunux 6azax kageopu xi-
pypeiunoi ma opmoneduunoi cmomamono2ii paxyivmemy
nicasouniomnoi oceimu JIb6i6cbko2o HAYIOHATLHO20 Me-
Juunoeo yrigepcumemy imeni /lanuna I'aruyvkoeo 06yno
npogedene obcmedcenusi 5 ocib piznoi cmami 6ikom 8i0
28 0o 51 poxy. Kniniuno ecim nayienmam 0y6 30iticheHuil
cmanoapmHull Ola2HOCIMUYHUL CIOMAMON02IYHULL 021510
3 nepesipKoio CMAamny CKPOHEe8O-HUNCHbOWETIENHO20 C)-
2n00a, HCy8anbHUX M'316, A MAKONC CMAMUYHOT Ma Ou-
HAMIYHOI OKII03I] apMUKYIAYIUHUM B0CKOM | nanepom
32i0H0 3 060emannum memooom Bausch. Ompumani 6io-
bumku 3y6HUX psdie 000X wjenen i GU2OMOoeieHl ixXHi 2in-
co6i mooeni 0nst 1abopamoprozo docnioxcenns. Ilicus
00epIICants, peccmpamis 3 GUKOPUCTIAHUX Mamepianie
(©ymap /], memanizosanuii sick, Koucignexc) ix nosmop-
HO nepesipsiiu Ha 8ION0GIOHICMb [HMEPKYCRIOAY I Il
KOHmMaxkmuiu nosuyii 6 ycix nayienmis. Ilpoeoounu eu-
3HAYEHHS PO3MAULYBAHHSL OLISIHOK OKIIO3IUHUX KOHMAK-
mig 3y0i6-AHMA2OHICMIB 3a OONOMO20I0 APMUKYVIIAYIIHO2O
nanepy Bausch Progress 100® moswunoio 0,1 mm (Bausch,
Himeuuuna). Ilapanensno 30iticniosaracs iHcmpy-
MEHMAIbHA peecmpayis YUPpPosux NoKA3HUKIE OKMIO3IT
3a donomoeor npunady T-scan Il (Boston, CILIA).
Pe3yabrartu ii o6roBopeHHs. [lopisHioouu cepeoHi 3na-
YeHHs1 Po3N00LLy 8IOCOMKIE MINC 600 Md NPAGoI No-
JIOBUHAMU, HAUOLTLULY ACUMEMPIIO 3a(IKCY8any npu eu-
xkopucmanuni mamepiany @ymap / y pescumi A sx 0o,
mak i nicasa AiKyeanus. 3a pe3yrvmamamiul iHCmpymeH-
MATLHO20 OOCNIONCEHHS OKNIOIUHUX CNIGBIOHOUEHD 3a
donomoeoro npucmporo T-Scan Il ecmanosneno, wjo npu
3acmocysanti peccmpayitinozo mamepiany @ymap /{1y na-
YieHmie 00 NPOMe3y68aHHs. CePeOHi 3HAYEHHS OKTIOZIUHUX
cun npu MAX znisa cknaoanu (50,72+13,86) %, cnpasa -
(49,28+13,86) %, nicist npomesyseanns 3niea - (50,1248,75) %,
cnpasa - (49,88+8,75) %. [lpu euxopucmanni peecmpayiii-
Hoeo mamepiany Koucignexc y nayieumis 0o npomesy-
6anHs euseneno, wo cepedri snauenns COF npu MAX
sniea cmanosunu (41,28+16,97) %, cnpasa - (58,72+16,97)
%, nicis npomesysanns aniea - (54,72+13,39) %, cnpasa -
(45,28+13,39) %. Ilposedeni incmpymenmaivHi 00Ci-
021CEeHHSL OeEMOHCMPYIONb NEPCREKMUBHT MONCIUBOCTIE GU-
AGNEHHS THOUBIOYANI308ANHUX 0CODAUBOCIMEN CINAMUYHOT
ma OUHAMIYHOL OKIIO3IHOT PIGHOGA2U NPU KAIHIYHII pe-
ecmpayii MidiCuenenHo2o NON0NCeHHs THMePKYCnioayii
PDIZHUMU peecmpayitiHuMu Mamepiailamu ma Memooamu.
BucHoBku. /. Baocxciugow o3naxow Qiziono2iuno y3eo-
0diceH020 pynryionyeanns 3yoouerentoi cucmemu na-
YIEHMI8 € PIGHOMIDHe 3MUKAHHS 3YOHUX pAOI68 [3 CUHX-
POHHUM KOHMAKMOM YCixX epyn 3y0i8.

2. ITi0 yac cmamuunoi ma ounamiynoi okuo3ii cnocme-

Abstract

Aim. The research aims at carrying out a comparative
clinical and instrumental analysis related to registering
occlusal relations of intercuspal contact position in patients
with edentulous spaces before and after prosthetic
rehabilitation using various registration materials.
Material and Methods. Examination of 5 patients of both
genders aged 28 to 51 years was performed at clinical
bases of the department of surgical and prosthetic
dentistry of the Faculty of Postgraduate Education at
Danylo Halytskyi Lviv National Medical University.
Clinically, all patients were provided with a standard
diagnostic dental examination including the control of a
temporomandibular joint condition, examination of
masticatory muscles, as well as the static and dynamic
occlusion with the help of articulating wax and paper
according to the two-stage Bausch method. The
examination also involved impressions of dental arches
of both jaws. Their cast models were produced for
laboratory study. The received register, involving the use
of materials, namely Futar D, metalized wax, and
Consiflex, were reexamined for compliance with the
intercuspal contact position in all patients. Location of
the occlusal contact areas of antagonistic teeth was
determined using Bausch Progress 100® 0.1 mm thick
articulating paper (Bausch, Germany). Simultaneously,
instrumental registration of digital occlusion indices was
performed using the T-scan Il device (Boston, USA).
Results and Discussion. While comparing mean values
of the percentage distribution between the left and right
halves, the greatest asymmetry was recorded with the use
of Futar D material in the A mode both before and after
treatment. According to the results of performed
instrumental study concerning occlusal relations with the
help of the T-Scan 11l device, it was found that in case of
applying Futar D registration material in patients before
prosthetic rehabilitation, mean values of occlusal forces
at MAX on the lefi were (50.72 £ 13.86)%, on the right they
were (49.28+13.86)%, after prosthetic rehabilitation they
made up (50.12+8.75)% on the left, and (49.88+8.75)% on
the right. In case of Consiflex registration material
application in patients before prosthetic rehabilitation,
it was found that COF mean values at MAX on the left
accounted (41.28+16.97) %, while on the right they
accounted (58,72+16,97) %. After prosthetic rehabilitation
- (54.72+13.39) % on the lefi, and (45.28+13.39) % on the
right, respectively. The conducted instrumental studies
demonstrate challenging opportunities for revealing
personalized features of static and dynamic occlusal
balance at clinical registration of intermaxillary position
of intercuspation by various registration materials and
methods.

Conclusions. /. A uniform contact of dental arches with
synchronous contact of all tooth groups is an important
feature of physiologically coordinate dentofacial system
functioning.
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pieaiomuvcs uacmi K083aioui KOHMaKkmu 8 Kinyesitl inmep-
Kycnioayiunit Konmaxmuiti no3uyii. 3i 3pocmanHiAM
OKIIO3IUHO20 MUCKY 8 HANPAMI MAKCUMANbHOI iHMePKYC-
nioayitiHoi KOHMAKMHOI no3uyii (MaKcuManbHol inmep-
Kycnioayii) wupuwae niowja KOHmMaxmyoyux no8epxons
3y0i6. BooHouac unukae oKaO3IHUL MUCK, WO 3YMOG-
JI0€ nepepo3noodin QyHKYiOHANIbHO20 HABAHMANCEHHS
CKIA008UX 300U eNentoi cucmemu nayicHmis.

3. Inmepean oxkno3itiHO20 IMUKAHHSL 30168 MIJIC NOJLONHCEH-
HAMU IHMEPKYCniOayitiHol KOHMAKMHOT NO3UYI ma Mak-
cumanbHol inmepKycnioayii abo nokasHuk A, wo MoxicHa

BUBHAYUMU 3d 00NOMO20I0 YUPPOBOT MexXHOoN02ii

"Tekscan 111", manigpecmye npocmoposo-uacosi nokas-
HUKU Nepepo3nooiy MIdCujelentux Cni66IOHOULEHb.
Ocobnugy yikagicmv GUKIUKAIOMb 3HAYEHHS YUX NOKA3-
HUKIG Y Nayi€eHmig i3 YacmKko6o empamoio 3y0ie.

4. Ilpu 3acmocyeanni peccmpayitinoeco mamepiany Dy-
map [ KAHIYHO-IHCMPYMEHMATbHUL AHATI3 YUDPOBUX
NOKA3HUKIE nepexody 60 iHMepKycnioayiiuHoi KOHMaxkm-
HOI no3uyii 00 MakCuManrbHOl iIHmepKycnioayii 003601ue
VCMAaHo8UmMu nNOO0BXHCEHHST MPUBATOCE YACY OKAIO3Il-
HO20 3MUKanHs 3y0ie nicisi npomesyeéanns ¢ 1,02 pasa,
3MEHWEeHHsL 008AHCUHU MpacKkmopii smuxanns 6 1,37 pasa;
Koncighnexc - ioenmuuny 006xcuny mpaekmopii 3MuKam-
HsL Ma NOOOBIICEHHS MPUBATIOCII HACY OKMIO3INHO20 3MU-
KauHsi 3y0ie nicist npomesysanns 6 1,04 pasza; memani-
308AHULL BICK - [OCHMUYHY O0BICUHY MPAEKMOPIL 3MU-
KaMHs Ma NOO0BIHCEHHs MPUBALOCHIT YACY OKIIO3IUHO20
3MUKaHHsL 3y0ie nicis npomesyeanns 6 1,61 pasa.

Beryn

AKTyaJnbHICTb IIbOTO HAIPsIMY MOB'SI3aHA 3 THM, 1110
Ha Cy4aCHOMY €Talli PO3BHUTKY CTOMATOJIOTIYHOI
JIOTIOMOTH BCce OibIIa KUTBKICTh (axiBIiB Op-
TOTIE][IB-CTOMATOJIOTiB YCBIIOMITIOE HEOOX1/THICTh
yIOCKOHAJIEHHS AKOCTi1 pe3yNlbTaTiB pecTaB-
pamiiHUX POy, a MAIEHTH BUMAratoTh TPH-
BJIIIIOTO TEPMiHY CITy»KOW 3aCTOCOBAHUX MPO-
TE3HUX KOHCTPYKIIIH. SHATHOKO MIpOFO IOCSTHEHHS
MO3UTUBHOTO BHCIIITy LIUX BHMOT 3aJIEKUThH Bil
NPOBEACHHS OPTOTIEANYHOTO CTOMATOJIOTTYHOTO
JiKyBaHHS MAIEHTIB 3 YpaXyBaHHIM MPABUIHHOT
peecTparlii MiKIIENENOBUAX CITiBBIIHOMIEHb, IO
SKAX BOHM aIalTyBaINCS, 3a0€3MeUeHHsI TaKOTO
3iCTaBMEeHHS IIIENeT B iHIUBIAyaIbHO OCOOIMBOMY
KOHCTUTYIIMHOMY TOJIOKEHHI, [0 BiAMOBIIa€
MO3UIli MAaKCUMAaJIbLHOTO 3MHKaHHS 3y0iB abo0
MaKCHMaJIBHOTO TOPOKOBO-SIMKOBOTO KOHTAaKTY
(MakcuManbHOI iHTepKycminanii). s mo3uis
3IIMCHEHHS MPOTE3yBaHHS B 0Ci0 3 BIJCYyTHIMHU
CTOMATOTHATUYHUMHU TTOPYILICHHSIMHU HE BUKJIUKA€E
CyIepeuoK cepea MpakTHIHUX (axiBIiB

2. Frequent sliding contacts are observed in ending
intercuspal contact position at static and dynamic
occlusion. Area of the contact surfaces of the teeth
expands with the increase of occlusal pressure in the
direction of the maximum intercuspal contact position
(maximum intercuspation). At the same time, occlusal
pressure occurs in this area, causing the redistribution
of functional load of the patients' dentofacial system
components.

3. Occlusal space in the intercuspal contact position and
the maximum intercuspation or the A index, which can
be established using the "Tekscan 111" digital technology,
manifests the spatiotemporal indices of inter-maxillary
relations redistribution. The values of these indices in
patients with partial anodontia provoke a special interest.
4. The use of Futar D registration material at performing
clinical and instrumental analysis of digital indices of
the transition from intercuspal contact position to
maximum intercuspation, allowed establishing the
extension of occlusal joining of teeth duration after dental
prosthetics by 1.02 times, reduction of the length of joining
trajectory by 1.37 times. The use of Consiflex resulted in
the identical length of joining trajectory and extension of
the duration of occlusal joining of teeth after dental
prosthetics by 1.04 times. The application of metalized
wax was characterized by the identical length of joining
trajectory and prolonged occlusion time after dental
prosthetics by 1.61 times.

IPOTE3UCTIB 1 HAYKOBIIIB THATOJIOTIB IIIE 3 JPYTOi
TIOJIOBUHU MUHYJIOTO CTOPIUHSL.

30UTbIIEHHS KUIBKOCTI 1 SIKOCTI mpodi-
JAKTUYHHUX 3aXO[IB Ta JesKe TONIMIIeHHs Ha-
JIAHHSI CTOMATOJIOT1YHOI JIOTIOMOTH TTOKH III0 HE
3HM3WIN NOTpeOy HACeIEeHHS Y BUTOTOBJICHHI
HOBHUX 3yOHHUX IPOTE31B UM KOPEKIIii BXKE ICHYIO-
gyux. ToMy 9acTKOBa BiJICYTHICTh 3y0iB € OJTHIEIO
3 HaWMOUIMPEHIMNX MMaTONOTiN 3y0omenenHoi
CHCTEMH, 110 MiITBEPIIKYETHCS 10 CIKEHHIMA
piznux asropis [1,10,12,13].

3rimHO 3 TanuMu BeecBiTHROT opranizartii
OXOPOHH 3[I0POB'sl, YaCTKOBY BTpary 3y0iB criocTe-
piratoth y 75 % nacenenHs 3emi. 3a pe3yibrara-
MH CTaTUCTHIHUX JIOCITIHKEHB IMOIIMPEHHS MaTIX
1 cepenHix 1eeKTiB 3yOHHX PSIIB Y OKPEMHX pe-
rioHax Ykpainu csrae monan 70%. Y 3aranbHil
CTPYKTYpi HaJ[aHHS MEIUYHOI IOTIOMOTH XBOPHM
y JTIKyBaJIbHO-TIPO(UTAKTUYHHUX YCTAaHOBAX CTOMA-
TOJIOTIYHOTO MPO(UTIO 11e CTaHOBHUTH Bia 40 10
80% B ycCiX BIKOBHX TpyTax MAaIi€eHTiB [2,6,7].

YacTkoBa aJICHTIsl € OTHUM 3 HAWITOIIH-
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PEHIIINX CTOMATOJOTIYHUX 3aXBOproBaHb. Oc-
HOBHHMMH NPUYMHAMH BTpaTu 3yOiB € Kapiec i
HOT0 YCKITaJHEeHHS, TSODKKHI CTYTIHb MapoIoH-
THUTY, @ TAKOXK TPABMU. Y pe3yNbTaTi BTpaTy 3y0iB
y Oprasi3mi BiJIOyBarOThCS pi3HOMAHITHI 3MiHH.
Hacammnepen Ti, uepes siki yTpyIHIOETHCS IIPOLIEC
NepeKOBYBaHHS K1, TOPYIIY€ETHCS MPOLIEC TPaB-
JICHHS Ta HAJXO/KEHHS JI0 OpraHi3My HeoOXi-
HUX TO)KMBHUX PEYOBUH. Uepes 4acTKOBY Bif-
CYTHICTH 3y0iB TaKOXX 3a3HAIOTh BiIXUJICHb ap-
TUKYJISIS, TUKITiS Ta KOMYHIKaTHBHA 37aTHICTh
Hani€eHTa, 1o 0e3MocepeaHbO NO3HAYAETHCS Ha
HOT0 TICUX0EMOIIITHOMY CTaHi.

Haii6inpmn cepiio3HUMHU HACTITKAMHU
BTpaTH 3y0iB € yCKIIaJHEHHS, [0 PO3BUBAIOTHCS
B LIEJICTTHO-JIUIIEBIH MIJISHII Ta CKPOHEBO-HUK-
HpouenenHomy cyrnooi (CHIIC) npu HecBoe-
YaCHOMY OPTOIIEIUYHOMY JIiKyBaHHI. MicleBi
3MiHH, IK-OT IiIBUIIICHE CTUPaHHs 3y0iB, HAXUII
3y0iB y OiK BiZICYTHBOTO 3y0a, BUCYBaHHs 3y0a
B HAIPSIMKY TPOTHJICKHOI IIENenH, He JUIIe
MPU3BOJATE J0 NEPEeMiHHM OKJIIO31HHOI KpUBOI,
3HWKEHHS BUCOTH MTPUKYCY Ta 3MiH KOH(Irypa-
1111 00NTUa4st 0cOOH, a ¥ 3HIKYIOTh SIKICTh Ta YCK-
JATHIOIOTh TPOIIEC MOCTIHHOTO MPOTE3yBaHHS
BiJICYTHIX 3yOiB.

Mera: mpoBeieHHS TOPIBHSUTBHOTO KJTi-
HIKO-1HCTPYMEHTAJIBHOTO aHaJli3y pe3yJbTaTiB
peecTpallii OKJIIO31HUX CITIBBIIHOIIEHB 1HTEP-
KYCHIIaIiifHOT KOHTAKTHOT IMO3HIIii B MAI[I€HTIB
3 nedexTamu 3yOHUX PSIIB 10 Ta MiCHsl MPOTe-
3yBaHHS TPU 3aCTOCYBaHHI PI3HUX peecTpariii-
HUX MaTepiallis.

Marepiaa i MmeToau

Ha xnirivaMX 6a3ax kadeapu XipypriaHoi Ta op-
TOTICAMYHOI CTOMATOJOTI (haKyJIbTeTy MiCIs-
JIUILIOMHOT 0CBiTH JIBBIBCHKOTO HAIIIOHAIIBHOTO
MEIMYHOTrOo YHiBepcuTeTy imeHi [lanuna [a-
JMIBKOTO OyII0 TpOBeeHe 00CTEXEHHS 5 0Ci0
pi3Hoi cTari Bikom Bix 28 1o 51 poky. KiiniuHO
BCIM marfieHTaM OyB 37iiiCHEHHMI CTaHIapTHHHA
JIArHOCTHUYHUH CTOMATOJIOTIYHHIA OTIISA]T 3 TIepe-
Bipkoto crany CHIIC, xyBanpHUX M's131B, a Ta-
KO CTaTUYHOT Ta JUHAMIYHOT OKITIO311 apTHKY-
JISIAHUIM BOCKOM 1 TTariepoM 3TiTHO 3 TBOETAIl-
HUM MeTojoM Bausch. ¥V martieHTiB oTrpuMani

BiJOUTKHM 3yOHUX Psi/iiB 000X IIETIeT i BATOTOB-
JIeHi TXH1 T1IICOB1 MOJIEJI JIJIs1 JTAOOPATOPHOTO JI0-
CHI/PKeHHs. Y KOXXHOTO 3 TAIli€HTIB B3/I0BXK
OKITIO31MHUX TTOBEPXOHb BEPXHIX KYTHiX 3yOiB
HAHOCHJIM peecTpaiiiHi 6iomarepiany (KOHIeH-
cosanuii cuiikon (Koncidnekc, Ykpaina), me-
tanizoBanuii Bick Aluwax (ADsystems, Himeu-
yuHa), noniBininicuiokcad (Futar D, "Kettenbach
GmbH & Co. KG")) i npocunu 3iMKHYTH 3yOH1
pSAM 3 JOCATHEHHSIM 3BUYHOTO MpHKycy [4]. B
0C10 OCHOBHO{ rpyIH IPH OTPHUMaHHI pEECTpPaTiB
BUKOPHUCTOBYBAJIACS OKITIO31HHA "Tiamipka”, siKy
PO3TaIIOBYBAJIX B TUISHII AePeKTy 3yOHOTO psi-
Iy 3TiIHO 3 METOJHMKOI0, OMMCAHOI0 B MATEHTI
Ha KopucHY Mojens "Crocid peectpartii Mix-
IIEJICTIOBOTO CIiBBIAHOIIECHHS Y MAIi€EHTIB PU
4acTKOBIH BTparti 3y0iB". PeecTpamiiinuii mare-
pias yTpuMyBasy B TaKOMY HOJIOKEHHI 0e3 Ha-
NpY>KeHHS )KyBaJIbHUX M'sI31B BIAMIOBITHO JI0 Me-
tomuku R. Klett (2003) o #ioro momimepu3sariii.
[Ticnst oTpuMaHHS peecTpariB iX MOBTOPHO TIe-
PEBIPsUTM HA BiIOBITHICTh IHTEPKYCITi Tl HHIi
koHTakTHIN mo3unii (IKII) B ycix mamieHTiB.
3rigHo 3 pekoMeHnaliitauMu HactaHoBamu G.
Meyer (2018), ropOx¥ i1 sstMKu 3y0iB-aHTaroHic-
TiB y 0cib 6e3 posnanis CHILIC B3aemomitoTh y
Takui crocid, Mo Npu HEHTPOBAHUX Cyriio0ax
narieHTiB gocsraetecst (iziomoriuna IKII. Lle
MOJIOKEHHS HIDKHBOI IIENIENH BiIHOCHO BEpPX-
HBOI BiZIOYBa€THCS 32 BIZICYTHOCTI HANPYKESHHS
JKYBAJIBHUX M'sI31B. 3 IIbOTO TIOJIOKECHHS HIKHS
mienena gocsirae Bepxupoi B IKI1 3 piBHOMIpHUM
PO3IIOIITIOM OKJTFO31ITHIX KOHTAKTIB Y BCIX KBaJI-
paHTax 3yOHUX psAiB (Tak 3BaHA HEHTpaIbHA
oxmrosis (I1O)). nst mporo 3 000X cTOpiH 3y0-
HOTO PSI/Ty MAI[IEHTIB TOYSPTOBO PO3TAIIOBY BN
3BOJIOYKEHI pEECTPATH 3 BUKOPUCTAHUX MaTepia-
niB (Gyrap I, meramizoBanuii Bick, KoHci-
¢nekc). JlocnipkyBaHi peecTpaTH XBOpi YTpH-
myBanu B no3uuii L1O npubim3no 2 XBUIMHM.
Hauni, 3rigao 3 G. Meyer (2018), BuitHsBIIHN pe-
€CTpATH 3 POTOBOI MOPOKHUHU, PEKOMEH,TyBaJIN
MaIi€HTY TOBIJILHO 3BECTH ILEJIEITH JI0 TIEPIIIOTO
3yOHOTO KOHTAKTY 3 TOJIAJIbIITAM IBHIKAM 3MH-
KaHHSM JI0 TOBHOTO KOHTAKTY BCiX 3y0iB. K10
MAaIie€HT MOBIOMJISB PO PIBHOMIPHUI PO3MIOILIT
KOHTAKTiB 3 000X CTOPIH 3yOHOTO psy, 1€ 3a-
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cBiguyBaso gocaraenHs ¢izionoriunoi IKIT abo
HO. ITicast 1pOT0 KIAIHIYHUM CIIOCOOOM ITPOBO-
UM BU3HAUECHHS PO3TAlIyBaHHS MIISHOK
OKJTIO31HHUX KOHTAKTiB 3y0iB-aHTaroHiCTiB 3a
JIOTIOMOTOI0 apTHKYIsiLiiiHOTO marepy Bausch
Progress 100® Tomunoto 0,1 mm (Bausch, Hi-
meuunHa). [lapanensHo 3iiicHIOBanIacs iHCTpPY-
MEHTaJIbHa peecTpalis HU(PPOBUX MOKA3HUKIB
OKJI03ii 3a momomoroto nmpuiaay T-scan 11
(Boston, CIIIA). Okito3iiiHI KOHTaKTH 1 CHJIa
3MUKaHHS 3yOHHX PsI/IiB MaIli€HTA 320€3MeUyI0Th
iH(popMarito A aiarHOCTUKU. binbmie Toro,
KUIBKICTh OKJIFO31MHUX KOHTAKTIB 1 AUISHKHA 1X
po3TalryBaHHs MOB's3aHi 3 €(PEKTUBHICTIO XKY-
BaHH# [3,5,8,9].

3aiyueHHs 3y0iB 3 000X OOKIB 3yOHOT 1Ty~
T'H TIPU3BOJIUTH JI0 TOAATKOBOTO PO3CIIA0ICHHS
KyBaJbHUX M's131B. [Ticis boro, BUWHSBIIN pe-
€CTpaTH 3 POTOBOT MOPOKHUHH, TAIIIEHTY PEKO-
MEH]TyBaJli TOBLIBHO 3BECTH IIENIENH JI0 Mep-
II0TO 3yOHOTO KOHTAKTY 3 TIOAAJIBIINM HIBUAKHM
3MUKaHHIM IIEJIeN O TOBHOTO KOHTAKTy BCiX
3y0iB. SIKIIIO MaIi€HT MOBIIOMIISB ITPO PIBHOMIp-
HUH PO3IO/IiT KOHTAKTIB y BCIX KBaJpaHTaX, 11e
3acBiguyBao nocsaraenss 1O, To6To rapMoHiii-
HOCTI OKJIFO31HHUX CITiBBIHOIICHB, 1[0 CYIIPO-
BOJIKY€THCSI pO3CTIa0ICHHIM KyBaJIbHOT MYCKY-
narypu. | HaBmakw, SIKIIO MAIIEHTH BiIYyBAIN
MOYAaTKOBUH KOHTAKT JIUIIIE OKPEMHUMHU 3y0aMu
Ta 3MYIICHI OyJIH JOKIACTH 3yCHILIS JIJIS TOCSIT-
HeHHs1 MmakcuMaabHOI IKII, MiX OKIIO31HHUMU
CHIBBITHOIIEHHSIMU 3yOHUX PSIJIIB 1 peaKcalliero
KyBaJbHUX M's3iB Oyna aucrapmonis [11]. e
CBIAYMIIO TIPO HASIBHICTH Y XBOPHUX CYITI000BO-
M's130BOi aucdyskii. Taki ocoObu He BXOIWIH
JI0 TPyH HAmIoro JociimpkeHHs. OTpumani pe-
ecTpaT OylM BHKOPHCTaHI JUIsI KOHTPOJIO 32
cranoMm IKII namieHTiB 3 BU3HAYEHHSM y HHUX
UPPOBHUX MMOKA3HUKIB OKJIIO3ii 32 JOMOMOTOIO
npuctporo T-scan IIT (Boston, CHIA). Lei
HPUCTPIN MIAKIIOYAETHCS 10 KOMITIOTEpa Ta 32
JIOTIOMOTOI0 3HIMHOTO CEHCOpa pearye Ha THUCK
IpY 3MHUKaHHI 3y0iB Yy CTAaTHYHOMY ITOJIOKEHHI
Il eKCKYpCUBHHX pyXax MarfieHTiB. [yt KokHOTO
XBOPOI0 BUKOPUCTOBYBABCs HOBUM ceHcop T-
Scan III. [TamieHTiB TPOCHIN TPUYi 3aKPUTH Ta
BIZIKPUTH POT IS 3aITMCY TIOKA3HUKIB U(PPOBOT

CTaTUYHOI OKIT0311. Uy TIIMBICTH CEHCOPA, 3T1THO
3 3araJIbHONPUHHATIMH PEKOMEHAAIISIMA BH-
poOHuKa, Oyi1a HaJIAIITOBaHA B IPOTPaMHOMY 3a-
Oe3mneyeHHI Ha CEPEeAHbOMY PiBHI YYTJIHMBOCTI.
BianoBizgHo 10 po3MipiB 3yOHHX psIiB, CEHCOPH
T-Scan Oynu po3TaioBaHi B MOPOKHUHI POTa Ma-
I[IEHTIB 1 TIO3UITIOHOBAaHI 3T1IHO 3 CEPETHHOIO
BEPTUKATIHHOIO JIHIEFO, IO T03BOJISUIA MOIUTATH
3yOHWMIA st/ Ha TIpaBy Ta JiBy cropon# [3,4]. [Tic-
751 OTpUMaHHs nH(POBOrO BiAOMUTKA OKIO3ii
3yOHUI psii XBOPUX PO3IUISBCS TOPU3OHTAIb-
HOIO JIIHI€IO TIO/ILTY MK TIEPIIUMU ITPEMOIIspa-
MU BEPXHBOI LIEJICNIH HA YOTUPH KBaAPAHTH. [H-
(hopmartisi 3 ceHcopa repeaaBaacs 10 Creliaib-
HOI Mporpam, 1o TpancGopMmyBaia OTpUMaHi
pe3ynapTaTd B MPOCTOPOBO-YACOBI IMapaMeTpH
OKJTFO31HUX CITIBBITHOIIEHB TIPU IHTEPKYCITiAa-
it (IKTI), makcumanbHiii intepkycminamii (MIK)
Ta cTaHi nepexony Mixk HUMH ([enbra (A)) 3 BU-
3HAUEHHSM y KO’)KHOMY 3 BUIIIETIEPETiYeHNX CTa-
HiB: "acy oxuto3ii npu 3mukauHi (OT), noBxuHMA
Ta BUAY TpaekTopii 3mukanHs (L), posmominy
BigHOCHOT (%) CHJIM 3MUKaHHS TPaBOi Ta JiBOi
ctopin 3yonux psaaiB xsopux (COF). ¥V npose-
JICHOMY JIOCII/DKEHH] BKa3aHi mapaMeTpu ud-
POBOT OKJIFO31i BUBYAIN BIPOJOBK €KCIIOHEHTH
Big modaTtkoBoro (0-0,5 %) no mexosoro (95 %)
CHJIOBOTO 3MHKaHHS CEHCOPIB.

KinbKkicHi moka3HUKY OyITv MIepeBipeHi Ha
HOPMaJIbHICTh PO3IIOALTY 13 BUKOPUCTAHHSIM KPH-
tepito Ilamipo-VYinka. LleHTpansHy TeHIeHIIiTO,
110 BIJIMOBIaIa HOPMAITBHOMY PO3MOJILTY, TIPE/I-
cTapsm y BUDsii M+SD, ne M - 3HaueHHS ce-
pemHboro, SD - crannapTHe BixuieHHs. JlaHi, 1mo
3a XapakTepoM PO3IOJUTY HE BiANOBIAANIN HOp-
MaJTbHOMY, OyJTH TIPE/ICTABJICH] Y BUTJISI/II ME/TIaHU
Ta KkBapTuiei - Me [25%; 75%], ne Me - meniana
(50-i1 mpouieHTMIIB), 25% - IepLIMIA KBApTHIIb (25-
¥ ipotieHTIIIn ), 75% - TpeTiit kBapTrith (75-1 po-
IICHTHJIB). 3 METOFO BUSIBIICHHS JIOCTOBIPHOCTI Pi3-
HHUIT MDXK JTBOMA I'pyTIaMi BUKOPUCTOBYBAJIH t-KpH-
Tepiii 71T HETIOB'I3aHUX TPYTI 3 JAHUMH HOPMAaJTb-
HOro posnoziry, abo U-kputepiit ManHa-YiTHi.
11106 3'scyBaTy BiAMIHHICTH MK TPhOMa Ta OLTbIIIe
rpynamu, 3actocoByBaim H-kputepiii Kpackena-
Yorica i3 MOJaIbIIAM arllOCTEPIOPHUM TECTOM
Jlana Ju1s MONIapHOTO MOPIBHSIHHSL.
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Pe3yabTaTn it 00roBOpeHHs
[TopiBHIOIOUH cepeniHi 3HAUECHHS PO3TIOILTY BijI-
COTKIB M1 JTIBOIO Ta IMPABOIO TIOJIOBHHAMH, Haii-
OBy acuMeTpito 3adiKCyBal IPH BUKOPHC-
TaHHI Marepiany ®Pyrtap I y pexumi A sk 10,
Tak i micst nikyBanHs (Taom. 1).
3a pesyapraTraMu IHCTPYMEHTAJIBHOTO
JOCII/DKEHHST OKJIIO31MHUX CIiBBIIHOIIEHB 3a
noromoroto npuctporo T-Scan I11 6yno BctaHOB-
JICHO, 110 TIPH 3aCTOCYBaHHI PEECTPALIIITHOTO Ma-
tepiaimy @ytap /1 y mamieHTiB 10 IpOTe3yBaHHS
CepeHi 3HAYSHHS OKIIO31HHUX cuil ipu MAX
3miBa cknaganu (50,72+13,86) %, cupasa -
(49,28+13,86) %, micnst mpoTe3yBaHHs 37iBa -
(50,12+8,75) %, cnpasa - (49,88+8,75) %.
[Tpu BUKOpHCTaHHI peecTparifHOro Mare-
piay KoHciekc y marieHTiB 10 MpoTe3yBaHHS
OyIo BHsIBIIEHO, 110 cepeHi 3HaueHHss COF mpu
MAX 3niBa cranoswm (41,28+16,97)%, cripasa -
(58,72+16,97) %, micnst mpore3yBaHHs 37iBa -
(54,72+13,39) %, cripasa - (45,28+13,39) %.
3acTOCOBYIOUH peeCTpalliitHmif MaTepia
MeTaJi30BaHui BiCK, Y XBOPHX KOHTPOJILHOI TPY-
1 BCTAHOBJIEHO, MO cepeani 3HadeHHs: COF
npu MAX 3niBa cknamanu (53,0+£7,87) %, ciipa-
Ba - (47,00+7,87) %, micns mpoTe3yBaHHS 371iBa -
(62,60+20,26) %, cripasa - (37,8+20,26) %.
Byrno BusiBIIEHO, 110 ITPY BUKOPHCTAHHI pe-
ectpartiitHoro marepiary @yrap /| y naiieHTis 10
MPOTE3yBaHHsI CEPEIHI 3HAYEHHS OKITIO3IHUX CHIT
npu INTER 3niBa cranoBumu (47,56+15,26)%,
crpasa - (52,44+15,26) %, miciis poTe3yBaHHS
37iBa - (56,46+14,09) %, cripasa - (43,54+14,09)%.
[Tpu 3acTocyBaHHI peecTpariiiftHOro Mare-
piay KoHciekc y marieHTiB 10 mpoTe3yBaHHS
OyJ10 BCTaHOBIIEHO, 110 cepetHi 3HaueHHst COF mipu
INTER 3niBa cxmamam (41,92+16,57)%, cnpasa -
(58,08+16,57) %, micnst mpore3yBaHHs 37iBa -
(53,26£16,32) %, cripasa - (46,74+16,32) %.

[Tpu BUKOpUCTaHHI peecTpaIiifHoro Ma-
Tepiay MeTalli30BaHHUH BiCK B 0C10 KOHTPOIBHOT
rpynu Oysio BUSIBJICHO, IO CEpeIHI 3HAYEHHS
COF nipu INTER 3miBa cranoBumm (48,060£7,32)%,
cnpasa - (51,94+7,32) %, micis npoTe3yBaHHS
3miBa - (52,50+15,55) %, cripasa - (47,50+15,55)%.

3acTOCOBYIOUH peeECTpaIliitHNI MaTepia
@yTtap /1, y mamieHTiB 10 MpoTe3yBaHHS Oyii0
BCTaHOBJIEHO, 110 cepenni 3HaueHHss COF npu
DELTA 3niBa ckinananu (63,08+17,87) %, cnipa-
Ba - (36,92+17,87) %, micnsi mpoTe3yBaHHsI 311iBa -
(68,42+31,58) %, cnpasa - (31,58+23,12) %.

[Tpu BUKOpUCTaHHI peecTpariifHoro Ma-
tepiany Koncidrexc B 0cid KOHTPOIBHOI rpynn
Oyio BusiBIieHO, 110 cepenHi 3HaueHHst COF mpu
DELTA 3niBa cranoBwmiu (46,46+£22,08)%, cripa-
Ba - (53,54+22,08)%, miciis mpoTe3yBaHHs 31Ti-
Ba - (44,06+29,71)%, cipasa - (35,94+26,08) %.

Byro BcTaHOBIIEHO, 1110 TPH 3aCTOCYBaH-
Hi peecTpauiifHOro MaTepiaay MeTali30BaHUN
BICK y MAIlI€HTIB JI0 MPOTE3yBaHHS CEPEIHI 3HA-
yeHHs okIo3iiiHux cui mpu DELTA 3miBa ckia-
namu (53,00+7,87) %, cnpasa - (47,00+£7,87) %,
micls mpoTe3yBaHHA 31iBa - (62,20+20,26) %,
crpaga - (37,80+20,26) %.

VY pexxumi A Tako)K BUpaKEHA aCHMETpis
criocTepiraiacsi mpu BUKOPUCTaHHI MaTepiaity
MeETaJTi30BaHMH BICK MiCTIs JIIKyBaHHS. BoHa Oyia
3a0e3rneyeHa MOKa3HUKaMu 2 TAIEHTIB 1, K Y
BUTAIKY 3 Marepiasiom Dyrap I, He Oyna cra-
TUCTUYHO JIOBE/ICHA. 3BE/ICHI JaHi aCUMETpii 3a
Mmarepianamu KoHcidreke i MeTaai30BaHMiA BICK
Hasenedi B Taom. 2, 3.

Marepianu @ytap /Jl i Koncideke manu
TEH/ICHIIIIO 10 3HM)KEHHS 3HaYeHb PI3HUII MK
JBOIO Ta TPABOO MOJIOBUHAMH ITiCIIs JTIKYBaHHS
MOPIBHSHO 3 MOKa3HUKAMHU JI0 JIIKYBaHHS B YCiX
peXKuMax, BOJHOYAC METalli30BaHUN BICK - JI0
301IbIICHHS TTOKa3HUKA aCUMETPil Micist JiKy-

Tabnuys 1

36edeni nokasHuku cepedHix 3HaueHb OKI03IUHUX cul 3a mamepiaiom @ymap /] (niea ma npasa cmoponu), M+SD

I'pyna Tun ®@yTtap I (1iBa) | DyTtap /I (mpasa) p
MAX 50,72+13,86 49,28+13,86 0,84
Jlo INTER | 47,56%15,26 524451526 | 0,42
DELTA 63,08+17,87 36,92+17,87 0,10
MAX 50,12+8,75 49,88+8,75 1,00
Micns | INTER | 56,46214,09 43,54:1409 | 0,22
DELTA | 68,42223,12 31,58:23,12 | 0,06
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Tabnuys 2
36edeni nokasnuku cepeonix 3nauenv acumempii 3a mamepianom Koucignerce (niea ma npasa cmoponu), M£SD

I'pyna Tun Konciguekc (1iBa) | Konciguekc (npasa) P

MAX 41,28+16,97 58,72+16,97 0,31

o INTER 41,92+16,57 58,08+16,57 0,31

DELTA 46,46+£22,08 53,54+22.08 0,69

MAX 54,72+13,39 45.28+13,39 0,31

Micis | INTER 53,26+£16,32 46,74+16,32 1,00

DELTA 44,06+29,71 35,94+26,08 0,60

Tabnuys 3

36edeni nokazHuKu cepeoHix 3HaueHb acuMempii 3a Mamepiaiom Memanizo08anuil ick (1iéa ma npaéa cmoporu), M+SD

r T MeragizoBanmii Bick | MeTaxizoBanmii Bick
pyna i (1iBa) (mpaBa) P

MAX 48,60+4,91 51,40+4,91 0,42
Ho INTER 48,06+7,32 51,9447,32 0,31
DELTA 53,00+7,87 47,00+7,87 0,42
MAX 54,22+16,79 45,78+16,79 0,40
ITicnst INTER 52,50£15,55 47,50+£15,55 0,42
DELTA 62,20+20,26 37,80+20,26 0,17

BaHHA (Tabm. 4-6).

[opiBHIOIOUM MaTepiaIi OKPEMO 3a PEKH-
mamu MIK, IKIT Ta A 10 Ta micist JIiKyBaHHS, 3Ti-
HO 3 pe3ynbraramu oopaxyHky H-kpurepiro Kpac-
KeJ1a- YoIutica, OCTOBIPHICTh Pi3HUIII BCTAHOBHIIH
Tineku B peskumi MIK 10 JiKyBaHHSI BHACIIIIOK
MaJINX TOKa3HHWKIB PI3HHII MaTepialy Me-
TaJIi30BaHUH BiCK, 110 ckiaagamu 9,40 [6,40; 11,60].

[pu anamnisi 3a nokasuukamu L Ta OT He
OyJ10 BUSIBJICHO 3HAYYIOi BIIMIHHOCTI 32 Mare-
pianmamu 110 Ta micins JikyBaHHs. Haiibinbima au-
HaMiKa B MM IIEHTPaJIbHOI TEHJEHLT CIoCcTepi-
rasacsi 3a Marepiasiom @yrap J1: 11,00 [7,00; 12,00]

MM 10 Ta 8,00 [5,00; 8,00] MM mricyst JIiKyBaHHS.
[Ipore i y pbOMY BHITAJIKy TaKe 3MEHILECHHS HE
Oyro migTBepmkeHe crarucTuaHo (Taom. 7).

3a OKIIIO3IHUM YacoM y CEKyHIax Haii-
BUpA3HiIlIa JUHAMIKA CTIOCTepiranacs 3a Marepia-
JIOM METali30BaHUH BiCK, Yac SKOTO JI0 JIIKYBaHHS
cranoBus 0,34 [0,34; 0,42] c, micns - 0,55 [0,38;
0,76] c (pizuuts senoctoipHa - p=0,31) (Taom. 8).

[IpoBeneHi iHCTpYMEHTaIbHI JOCIHI-
JOKEHHS IEMOHCTPYIOTH TTEPCTIEKTUBHI MOXKITH-
BOCTI BUSIBIICHHS 1HIUBIAyali30BaHUX 0COOIH-
BOCTEW CTATMYHOI Ta JMHAMIYHOI OKIIO31HHO1
PIBHOBaru npu KJIiHIYHIH peecTpariii MiKIIenen-

Tabnuys 4
36edeni nokasnuku 3navenv acumempii 3a mamepiarom @ymap /[ (pisnuys cmopin), Me [25 %, 75 %]
Iloxa3nuk Hepion " P
o MiCIst
MAX 23,00 [14,80; 27,00] | 10,00 [8,40; 22,80] | 0,19
INTER 22,40 [14,40; 38.20] | 19,00 [8,60;20,40] | 0,44
DELTA 39,60 [14,20; 57,40] | 28,60[26,40; 56,20] | 0,81
Tabnuys 5
36edeni nokasHuku 3Havens acumempii 3a mamepiaiom Koncignexc (pizsnuysi cmopin), Me [25 %; 75 %]
Iloxa3Huk Hepion " P
o MmicJist
MAX 22,60[21,00;29,40] | 10,00 [7,40; 25,20]

INTER 23,60[15,20; 32,80] | 17,00 [14,80; 23,60] 1
DELTA 22,60[22,00; 42,60] | 17,00 [1,00; 35,00] | 0,81
Tabnuys 6
36edeni noxkaznuxu 3Havensy acumempii 3a mamepianom memanizosanuil 6ick (piznuys cmopin), Me [25 %; 75 %]
Ioxa3nuk Tepiox . p
0 mCcIda

MAX 9,40 [6,40; 11,60] | 15,40 [15,40; 35,80] | 0,06

INTER 9,40[7,60; 19,40] | 10,20[9,60; 39,00] | 0,44

DELTA 5,20 [4,60; 5,60] | 26,60 [21,20;52,00] | 0,31
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Tabnuys 7

Hokasznuxu 0oexicunu mpaekmopii 3miuyeHHs: Mamepianie npu 3MUKAHHI 3YOHUX PAOI6 00 ma NiC/s IIKY8AHHS, MM

Mepion Martepiaa

Dyrap I Koncidaexe MeTaJIi30BaHMIi Bick
Jlo 11,00 [7,00; 12,00] | 8,00 [7,00; 24,00] 8,00 [3,00; 11,00]
Micns 8,00 [5,00; 8,00] 8,00 [6,00; 8,00] 8,00 [6,00; 12,00]
p 0,31 0,50 0,36

Tabnuys 8

THokasznuxu oKkm03ilHO20 Yacy mamepianié npu 3MUKAHHI 3YOHUX p0ie 00 ma nicjis JiKY8auHsl, ¢

Tepion Marepiaa

DyTap 1 Koncigaexe MeTai30BaHuii Bick
Jo 0,46 [0,28; 0,46] | 0,44 [0,40; 0,49] 0,34 [0,34; 0,42]
Micns 0,47[0,46; 0,62] | 0,46 [0,43; 0,67] 0,55[0,38; 0,76]
p 0,10 0,81 031

HOTO TOJIOKEHHS IHTePKYCIiIaIil pi3sHUMHU pe-
€CTpaIifHUMU MaTepiajJaMH Ta METOIaMHU.

BucHoBku

1. BaxnuBorO 03HAKOIO (hi310JI0TIHHO Y3TOKe-
HOTO (PYHKITIOHYBaHHS 3yOOIIEIETHOI CUCTEMHU
TMAIi€HTIB € PIBHOMIPHE 3MUKAaHHS 3yOHUX PsJIiB
13 CHHXpOHHHMM KOHTaKTOM YCiX TpyT 3yOiB.

2. Ilig yac cTaTMYHOI Ta MHAMIYHOIT OKJIFO3ii Crio-
CTEpIraroThCs YacTi KOB3aF09i KOHTAKTH B KIHIIEBIi
IHTepKyCIiIaIiiHiIl KOHTAaKTHIH mo3utii. 3i 3poc-
TaHHSM OKJIFO31I{HOTO THCKY B HArpsiMi MaKCH-
MaJIbHOI IHTEPKYCITi TalliifHOT KOHTAKTHOT TIO3HIIiT
(MakCUMaITbHOT IHTEPKYCIIalli]) IUpPIIAE TIO0MmA
KOHTaKTYIOUHX TOBEPXOHb 3y0iB. BomHouac BHHU-
Ka€ OKJIFO31MHUM THUCK, 110 3yMOBJIIOE TIEpEPO3-
NOJIT (DYHKIIOHATBHOTO HABAHTAXKEHHSI CKIIazI0-
BUX 3yOOILIENIEITHOT CUCTEMH TAIIEHTIB.

3. InTepBan oKIIIO31IHOTO 3MHUKAaHHS 3y0iB MiXK
MOJIOKEHHSIMH 1HTEPKYCITiAaliHHOT KOHTAKTHOT
MO3UIIIT Ta MAKCUMAJIBLHOI 1HTepKycHiaamii abo
MOKa3HUK A, 110 MO’KHA BU3HAYUTH 32 JOTIOMO-
roto nudporoi texnonorii "Tekscan I1", mani-
(ecTye MPOCTOPOBO-YaCOBI MOKA3HUKH IIEPEPO3-
MOLTY MKIIETICTTHUX CITiBBiTHOIIEHE. Oco0mH-
BY I1IKaBiCTh BUKJIMKAIOTh 3HAUYEHHSI ITMX MTOKAa3-
HUKIB Y MMAIlI€HTIB 13 YaCTKOBOIO BTPATOIO 3yOiB.

4. I1pu 3acTocyBaHHI peecTpalliifHOro MaTepiary
@yTap [l KIIHIYHO-IHCTPYMEHTAJIBHUNA aHaNI3
U(PPOBUX MOKA3HUKIB MEPEXOY BiJl IHTEPKYC-
MigamiiHoT KOHTAKTHOT ITO3UIT 10 MAaKCUMAaJlb-
HOI IHTePKYCIiIaIlii 103BOJIMB YCTAHOBUTH I10-
JIOBKEHHS TPUBAJIOCTI Yacy OKIIFO31HHOTO 3MHU-
KaHHS 3y0iB micis mportesyBaHHs B 1,02 pasa,
3MEHIICHHS JIOBXHHH TPAEKTOPil 3MUKAHHS B
1,37 paza; Koncigrekc - iIeHTHUHY TOBKUHY
TPAEKTOPii SMUKAHHS Ta MOJOBKEHHS TPUBAIOC-
Ti 9acy OKJTIFO31HHOTO 3MUKAHHSI 3y0iB MiCIIs TIPO-
TesyBaHHs B 1,04 pa3a; meTani3oBaHHH BicK -
IICHTUYHY JOBXHUHY TPAEKTOPii 3MUKaHHS Ta
MOJOBKEHHSI TPUBAJIOCTI Yacy OKIO31HHOTO
3MHUKaHH$ 3y0iB micis mpore3yBaHHs B 1,61 pasa.

Kongpnixm inmepecie

ABTOPH 3asIBIISAIOTH PO BiZICYTHIN KOHQITIKT iHTe-
peciB. Yci aBropu cnpusiii 300py, aHaui3y i iH-
TeprpeTanii JaHUX, KPUTUYHO TeperisIalouu iX
Ta OCTATOYHO 3aTBEP/IKYIOUU BEPCIIO0, 1110 Ma€ Oy-
THU OITyOJIIKOBaHA. YCi aBTOPH MPOUYHUTAIN Ta TI0-
TOJTITHCS 3 OIYOJIIKOBAHOKO BEPCIEI0 PYKOITHUCY.

Inugpopmauia npo ginancysannsn
ABTOpH HE OTpUMAJIN KOIHOI (PiHAHCOBOI Mif-
TPUMKH JJIS1 CBOTO JIOCITIKEHHS.

CLINICAL AND INSTRUMENTAL STUDY RESULTS OF COMPARING DIGITAL
OCCLUSION INDICES AT REGISTRATION OF INTERCUSPAL POSITION IN PATIENTS
WITH EDENTULOUS SPACES BEFORE AND AFTER PROSTHETIC REHABILITATION

Introduction

The urgency of the researched problem is
associated with present requirements of dental
care development having resulted in an

increasing number of restorative clinicians,
highly aware of improving the quality of
restoration procedures including a longer
duration of applied prosthetic solutions in
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patients. The following primarily depends on
provided prosthetic dental treatment for patients
taking into account the correctly registered
habitual jaw relation records and ensuring
individual constitutional jaw relation which
corresponds maximal occlusion or maximal
cusp-to-fissure contact (maximal intercuspation).
This position of prosthetic treatment in patients
without stomatognathic disorders has not been
controversial among restorative clinicians and
gnathology scholars since the second half of the
past century.

An increase in the number and quality of
preventive measures and some improvement in
dental care provision have not yet reduced the
social requirement for correcting or producing
new dentures. Partial anodontia is one of the most
common pathologies of the dentofacial system,
as reported by various authors [1, 10, 12, 13].
According to the World Health Organization,
partial tooth loss is observed in 75% of the global
population. According to the results of statistical
studies, the prevalence of mild and moderate
defects of dentitions in some regions of Ukraine
exceeds 70%. It accounts 40 to 80% in all age
groups of patients in the general structure of
medical care for patients at medical and
preventive dental treatment facilities [2, 6, 7].

Partial anodontia is one of the most
common dental diseases. The main causes of loss
of teeth include caries and its complications,
severe periodontal disease, and injuries. Tooth
loss results in various changes occur in the body
including chewing difficulties, impaired
digestion and intake of essential nutrients.

Partial anodontia also affects patients'
articulation, diction and communicative ability,
having direct impact on their psycho-emotional
state.

The most serious consequences of tooth
loss involve complications that develop in the
maxillofacial region and temporomandibular
joint (TMJ) in case of untimely prosthetic
treatment. Local changes, including increased
tooth abrasion, dental inclination towards the
missing tooth, protrusion of the tooth in the
direction to the opposite jaw, cause changes in

the occlusal curve, reduce the occlusion height
and change facial configuration. In addition, the
listed changes result in decreased quality and
further complications of permanent prosthetic
repair of missing teeth.

Aim. The research aims at carrying out a
comparative clinical and instrumental analysis
of'the registration results concerning intercuspal
contact position of occlusal relationship in
patients with edentulous spaces before and after
prosthetic rehabilitation using various
registration materials.

Material and Methods

Examination of 5 patients of both genders aged
28 to 51 years was conducted at clinical bases
of the department of surgical and prosthetic
dentistry, Faculty of Postgraduate Education at
Danylo Halytskyi Lviv National Medical
University. Clinically, all patients underwent a
standard diagnostic dental examination
involving the control of the temporomandibular
joint condition, state of masticatory muscles, as
well as static and dynamic occlusion with the
help of articulating wax and paper according to
the two-stage Bausch method. Impressions of
both patients' dental arches were received. Their
cast models were fabricated for laboratory study.
Registration biomaterials (condensed silicone
(Consiflex, Ukraine), metalized wax Aluwax
(ADsystems, Germany), polyvinylsiloxane
(Futar D, "Kettenbach GmbH & Co. KG")) were
applied along the occlusal surfaces of the upper
canines of each patient. Then, the patients were
asked to occlude the teeth to the habitual bite
[4]. In the treatment group of patients, an occlusal
"support' was used to obtain the recording media,
which was positioned in the area of the
edentulous space according to the method
described in the utility model patent, namely:
"Method of registration of the inter-maxillary
relation in patients with partial tooth loss."
Registration material was held in this position
without straining the masticatory muscles
according to R. Klett's clinical method (2003)
until it had polymerized. After the receipt of
recording media, they were rechecked for their

Clinical medicine
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compliance with intercuspal contact position
(ICP) in all patients. According to the guidelines
of G. Meyer (2018), cusps and fissures of
antagonistic teeth in people without TMJ
disorders interact in a way that a physiological
ICP is achieved in case of centered joints. This
position of the lower jaw towards the upper jaw
occurs in the absence of masticatory muscle
strain. From this position, the lower jaw reaches
the upper jaw in the ICP with a uniform
distribution of occlusal contacts in all quadrants
of the dental arches (the so-called centric
occlusion (CO)). For this purpose, damped
recording media from the used materials (Futar
D, metalized wax, Consiflex) were placed one
by one on both sides of the patients' dental arches.
The researched recording media were held by
patients in the CO position for about 2 minutes.
Then, according to G. Meyer recommendations
(2018), after removal of the recording media
from the oral cavity, patient was recommended
to approximate the jaws slowly to the first dental
contact with subsequent rapid jaw closure to full
contact of all teeth. If the patient reported an even
distribution of contacts on both sides of the arch,
this indicated the achievement of physiological
ICP, or CO. Afterwards, location of the areas of
occlusal contacts of the antagonistic teeth was
clinically determined with the help of Bausch
Progress 100® 0.1 mm thick articulating paper
(Bausch, Germany). Simultaneously, instrumental
registration of digital occlusion indices was
performed using the T-scan III device (Boston,
USA). Patient's occlusal contacts and occlusal
force provide information for diagnosis.
Moreover, the number of occlusal contacts and
areas of their location are associated with the
effectiveness of chewing process [3,5,8,9].
Involvement of the teeth on both sides
of the dental arch leads to additional relaxation
of the masticatory muscles. After the removal of
the recording media from the oral cavity, patient
was recommended to slowly approximate the
jaws to the first dental contact with subsequent
rapid closure to full contact of all teeth. A
reported even distribution of contacts in all
quadrants indicated the achievement of CO or

the harmony of occlusal relations, accompanied
by relaxation of the masticatory muscles. In
contrast, if patients experienced initial contact
of several teeth and had to make an effort to
achieve maximum ICP, the condition was
considered as a disharmony of occlusal relations
and relaxation of the masticatory muscles [11].
It indicated joint and muscle dysfunction in
patients. This category of patients was not
included in our study groups. The obtained
recording media were used to monitor the ICP
status of patients. Digital indices of their
occlusion were established using the T-scan III
device (Boston, USA). This device connects to
the computer, and responds to the pressure during
joining of teeth in a static position and excursive
movements of patients with the help of a
removable sensor. A new T-Scan III sensor was
used for each patient. Patients were asked to
close and open their mouths three times for
recording digital static occlusion indices.
Sensitivity of this sensor was set in the software
at a medium sensitivity level in conformity with
the manufacturer's instructions. According to the
sizes of the dental arches, T-Scan sensors were
inserted intraorally and positioned according to
the central vertical line, which allowed dividing
the dental arch into the right and left sides [3,4].
When a digital impression of occlusion was
received, the patient's dental arch was divided
into four quadrants by a horizontal dividing line
between the first premolars of the upper jaw. The
information from the sensor was transmitted to
a special software that converted the obtained
results into spatiotemporal parameters of
occlusal relations at intercuspation (ICP),
maximum intercuspation (MIC) and the state of
transition between them (Delta (A)) with
determination in each of the above states:
occlusal time at joining (OT), length and type of
joining trajectory (L), distribution of relative (%)
occlusal force of the right and left sides of
dentitions of patients (SOF). In the present
research, these parameters of digital occlusion
were studied throughout the exponent from the
initial (0-0.5%) to the maximum (95%) force of
the sensors closure.
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Quantitative indices were checked for
normality of the distribution with the help of the
Shapiro-Wilk test. Central tendency
corresponding to the normal distribution was
represented as M+SD, where M was the mean
value, SD was the standard deviation. Data
which distribution was other than normal were
presented in the form of medians and quartiles:
Me [25%; 75%], where Me was the median (50
percentile), 25% were the first quartile (25™
percentile), 75% were the third quartile (75%
percentile). To determine the significance of the
difference between the two groups, we used the
t criterion for unrelated groups for data with normal
distribution, or the Mann-Whitney U test. To
identify the difference between three or more
groups, we used the Kraskel-Wallis H-test followed
by A posteriori Dan test for pair-wise comparison.

Results and Discussion

The comparison of mean values of the percentage
distribution between the left and right halves
showed that the greatest asymmetry was recorded
with the use of Futar D material in the A mode
both before and after treatment (Table 1).

The results of instrumental study of
occlusal relations with the help of the T-Scan III
device indicate that in case of the use of Futar D
registration material in patients before prosthetic
rehabilitation, mean values of occlusal forces at
MAX accounted (50.72+13.86)% on the left and
(49.28+13.86)% on the right. After prosthetic
rehabilitation mean values accounted (50.12+8.75)%
on the left, and (49.88+8.75)% on the right.

In case of using Consiflex registration
material in patients before prosthetic rehabilitation,
it was found that COF mean values at MAX on the
left accounted (41.284+16.97) %, while on the right
they accounted (58,72+16,97) %. After prosthetic

rehabilitation they accounted (54.72+13.39) % on
the left, and (45.28+13.39) % on the right.

In case of using metalized wax registration
material in the control group patients, it was found
that COF mean values at MAX on the left
accounted (53,0+7,87) %, while on the right they
accounted (47.00+£7.87) %. After prosthetic
rehabilitation they accounted (62.60+20.26) % on
the left, and (37.8+£20.26)% on the right.

It was found that with the use of Futar D
registration material in patients before prosthetic
rehabilitation, mean values of occlusal forces at
INTER accounted (47.56+15.26) % on the left, and
(52.44+15.26) % on the right. Aafter prosthetic
rehabilitation they accounted (56.46+14.09) % on
the left, and (43.54+14.09)% on the right.

In case of using Consiflex registration
material in patients before prosthetic
rehabilitation, it was found that COF mean
values at INTER on the left accounted
(41.92+16.57) %, while on the right they
accounted (58.08+16.57) %. After prosthetic
rehabilitation they accounted (53.26+£16.32) %
on the left, and (46.744+16.32) % on the right.

While using metalized wax registration
material in the control group of patients, it was
found that COF mean values at INTER on the
left accounted (48.06+7.32) %, and on the right
they accounted (51.94+7.32) %. After prosthetic
rehabilitation they accounted (52.50£15.55) %
on the left, and (47.504+15.55) % on the right.

With the use of Futar D registration
material in patients before prosthetic
rehabilitation, COF mean values at DELTA
accounted (63.08+17.87) % on the left, and
(36.92+17.87) % on the right. After prosthetic
rehabilitation they accounted (68.42+31.58) %
on the left, and (31.58423.12) % on the right.

In case of using Consiflex registration

Table 1

Summary data of mean values of occlusal forces for Futar D material (left and right sides), M£SD

Group Type | Futar D (left) | Futar D (right) p

MAX 50.72+13.86

49.28+13.86 0.84

Before | INTER 47.56+15.26

52.44+15.26 0.42

DELTA | 63.08+17.87

36.92+17.87 0.10

MAX 50.12+8.75

49.88+8.75 1.00

After INTER | 56.46+14.09

43.54+14.09 0.22

DELTA | 68.42+23.12

31.58+23.12 0.06

Clinical medicine 143
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Table 2
Summary data of mean values of asymmetry for Consiflex material (left and right sides), M+SD
Group Type Consiflex (left) | Consiflex (right) p
MAX 41.28+16.97 58.72+16.97 0.31
Before | INTER 41.92+16.57 58.08+16.57 0.31
DELTA 46.46+£22.08 53.54+22.08 0.69
MAX 54.72+13.39 45.28+13.39 0.31
After INTER 53.26+16.32 46.74+16.32 1.00
DELTA 44.06+29.71 35.94426.08 0.60
Table 3
Summary data of mean values of asymmetry for metalized wax material (left and right sides), M=SD
Group Type Metalized wax (left) | Metalized wax (right) p
MAX 48.60+4.91 51.40+4 .91 0.42
Before | INTER 48.06+7.32 51.94+£7.32 0.31
DELTA 53.00+£7.87 47.00+7.87 0.42
MAX 54.22+16.79 45.78+16.79 0.40
After INTER 52.50%15.55 47.50+15.55 0.42
DELTA 62.20+20.26 37.80+20.26 0.17

material in the control group of patients, it was
found that COF mean values at DELTA on the left
accounted (46.46+22.08) %, and on the right they
accounted (53.54+22.08) %. After prosthetic
rehabilitation they accounted (44.06+29.71) % on
the left, and (35.94+26.08)% on the right.

It was found that with the use of metalized
wax registration material in patients before
prosthetic rehabilitation, mean values of occlusal
forces at DELTA accounted (53.00+7.87) % on the
left, and (47.00+7.87) % on the right. After
prosthetic rehabilitation they accounted
(62.20+20.26) % on the left, and (37.80+20.26)
% on the right.

Furthermore, a pronounced asymmetry
was observed in the A mode with the use of
metalized wax registration material after
treatment. The following was provided by
indices of 2 patients and, as in the case of Futar
D material, was not statistically confirmed.
Summary data of asymmetry with Consiflex and
metalized wax materials are given in Tables 2, 3.

Futar D and Consiflex materials tended
to decrease the values of the difference between
the left and right halves after treatment compared
to the indices before treatment in all modes,
while metalized wax tended to increase the
asymmetry index after treatment (Tables 4-6).

Table 4
Summary data of values of asymmetry for Futar D material (difference between the sides), Me [25 %; 75 %]
Period
Index before after P
MAX 23.00 [14.80; 27.00] | 10.00 [8.40;22.80] | 0.19
INTER [ 22.40[14.40; 38.20] | 19.00 [8.60;20.40] | 0.44
DELTA | 39.60[14.20; 57.40] | 28.60[26.40; 56.20] | 0.81
Table 5
Summary data of values of asymmetry for Consiflex material (difference between the sides), Me [25 %, 75 %]
Period
Index before after P
MAX 22.60[21.00; 29.40] | 10.00 [7.40; 25.20]
INTER [ 23.60[15.20;32.80] | 17.00 [14.80;23.60] 1
DELTA | 22.60[22.00;42.60] | 17.00[1.00; 35.00] | 0.81
Table 6
Summary data of values of asymmetry for metalized wax material (difference between the sides), Me [25 %, 75 %]
Period
Index before after P
MAX 9.40[6.40; 11.60] | 15.40[15.40; 35.80] | 0.06
INTER | 9.40[7.60; 19.40] | 10.20[9.60;39.00] | 0.44
DELTA | 5.20[4.60; 5.60] [ 26.60[21.20; 52.00] | 0.31
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While comparing the materials separately
by MIC, ICP and A modes before and after
treatment, the significance of the difference
according to the results of the Kraskel-Wallis H-
test calculation was established only in the MIC
before treatment due to small difference in
indices of metalized wax material, which
accounted 9.40 [6.40; 11.60].

The analysis of L and OT did not reveal
significant differences in materials before and
after treatment. The greatest dynamics in mm of
the central tendency was observed in case the
Futar D material use: 11.00 [7.00; 12.00] mm
before treatment, and 8.00 [5.00; 8.00] mm after
treatment. However, in this case, such a decrease
was not confirmed statistically (Table 7).

As far as the occlusal time in seconds is
concerned, the most pronounced dynamics was
observed for the metalized wax material. Its time
before treatment was 0.34 [0.34; 0.42] s, and 0.55
[0.38; 0.76] s after treatment (the difference is
not significant, p=0.31) (Table 8).

The conducted instrumental studies
demonstrate challenging opportunities for
revealing personalized features of static and
dynamic occlusal balance at clinical registration
of inter-maxillary position of intercuspation by
various registration materials and methods.

Conclusions

1. A uniform joining of dental arches with
synchronous contact of all tooth groups is an
important feature of physiologically coordinate
functioning of the dentofacial system.

2. During static and dynamic occlusion, frequent

sliding contacts are observed in the ending
intercuspal contact position. Area of the contact
surfaces of the teeth expands with the increase
of occlusal pressure in the direction of the
maximum intercuspal contact position
(maximum intercuspation). At the same time, an
occlusal pressure occurs there, causing a
redistribution of functional load of the patients'
dentofacial system components.

3. The interval of occlusal joining of teeth
between the intercuspal contact position and the
maximum intercuspation or the A index, which
can be established using the "Tekscan 11" digital
technology, manifests the spatiotemporal indices
of inter-maxillary relations redistribution. The
values of these indices in patients with partial
anodontia provoke special interest.

4. In case of using Futar D registration material,
clinical and instrumental analysis of digital
indices of the transition from intercuspal contact
position to maximum intercuspation allowed
establishing the increased duration of occlusal
teeth joining after dental prosthetics by 1.02
times, reduction of the length of joining
trajectory by 1.37 times. The use of Consiflex
was characterized by the identical length of
joining trajectory and increased duration of
occlusal joining of teeth after dental prosthetics
by 1.04 times. While using metalized wax, the
length of joining trajectory was identical and
duration of occlusal joining of teeth after dental
prosthetics increased by 1.61 times.
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