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Llenb: NpoBEeCTN CPaBHWUTENbHbI aHaNN3 TOYHOCTU NPUAEraHns NUTbIX U hpe3epoBaHHbIX KAPKACOB MeTannoKepamMuyecknx NpoTe3os B 061acTu ycTy-
na B 3aBUCMMOCTM OT UX NPOTAXEHHOCTU.

Matepunan n MeToAbl: 4N KAWHUYECKOTO UccnefoBaHns 6bi10 0To06paHo 314 nayMeHToB, HYXAAaKLWMNXCA B IEYEHUN C NPUMEHEHMEM MeTannokepa-
MUYECKNX HeCLEMHBIX 3y6HbIX npoTe3os (H3M). MeTtannnyeckue kapkacbl nMpoTe30B GblANM W3rOTOBAEHbI C UCNO/b30BAHWEM TPAAULMOHHO TEXHO-
norun nutba (conventional lost-wax technique, CLW) n aBToMaTtu3npoBaHHOro npoekTnposaHus n npoussogctsa (CAD/CAM). [Ing OLEHKM TOYHOCTK
npuneraHns KapkacoB K ycTynam KynbTeli onopHbIX 3y60B Mofyyanu CUAMKOHOBYIO MAEHKY MeX/Ay OMOPHbIMU 3y6aMu 1 BHYTPeHHel NOBEPXHOCTbIO
KOPOHOK, paspesann Ha 8 uyacteil u mamepsnn B o6nactn nneva. Kpaesble 3a30pbl M3MePsAN ¢ NOMOLLbIO NporpaMmMbl Imagel2 no yngpossiM hoTo-
rpaguam, NoflyyeHHbIM ¢ NOMOLLbIO KannbpoBaHHOTO LMGpoBOro Mukpockona (250x). MonyyeHHble AaHHble aHaNN3NpoOBaAn C NOMOLLbIO Henapame-
Tpuyeckoro H-kputepus Kpyckana-yonnuca un U-kputepua MaHHa-YUTHW.

PesynbTathl: cpefiHMe 3HaYeHUa KpaeBoro 3asopa B rpynne CLW kone6anucb 0T 71,947,6 MKM y NauMeHTOB C OAMHOYHbIMU U CNAPEHHBIMU KOPOH-
KamMn fo 117+3,7 MKM Yy nauneHTOB C nNpoTe3amu MNPOTAXEHHOCTbIO 7-8 eAuHUL. TpyM COOTBETCTBYIOLWEM YBEIMYEHUU L/INHBLI NPOTE30B CpefHue
3HayeHMsa kpaeBoro 3asopa Brpynne CAD/CAM coctaBunu ot 67,1+6,8 mkm go 90,8+8,3 Mkm. Pa3nnuna napaMeTpoB KpaeBOro 3asopa Mexay Bcemu
rpynnamu 66111 cTaTUCTUYECKN 3HaYuMbIMK (p<0,05), 3a UCKNIOYEHMEM TPYNNbl OANHOUYHbIX U CNAPEHHbIX KOPOHOK C Ppe3epoBaHHbIMMK Ko/naykamu.
3aknoyeHne: 3HaAYEHUs KpaeBOro 3a3opa BO BCEX rpynnax Haxo4unucb B AonycTuMbiX npegenax. OgHako kapkacbl CAD/CAM 6bifin 3HAYUTENbHO
60/1ee TOUHbIMU B NpOTe3ax 60/MbLION ANNHbI.

KntoueBble cnosa: npenapupoBaHue 3y608, CAD/CAM, TOYHOCTb NpuaeraHus, ycTyn, Kpaesoii 3a3op.

Ons yutuposaHusa: MNapxomeHko AH, LLiemoHaeB BW. M3yyeHne TOYHOCTM NpuaeraHns MeTaIMyecknx KapkacoB HeCbEMHbIX 3y6GHbIX NPOTE30B B 3aBUCK
MOCTU OT UX NPOTHKEHHOCTU. BeCTHUK ABULEHHbI. 2022;24(3):344-52. Available from: https://doi.org/10.25005/2074-0581-2022-24-3-344-352

EVALUATION OF FITTING ACCURACY OF METAL FRAMEWORKS OF FIXED
DENTURES DEPENDING ON THEIR LENGTH

PARKHOMENKO, V.I. SHEMONAEV

Department of Orthopedic Dentistry with the Course of Clinical Dentistry, Volgograd State Medical University, Volgograd, Russian Federation

Objective: To carry out a comparative analysis of the accuracy of the adherence of tooth-supported cast and milled cobalt chrome alloy frameworks in
the shoulder area depending on the length of the prostheses.

Methods: For the clinical trial 314 patients who needed metal-ceramic fixed dental prostheses (FDPs) were recruited. Metal frameworks of prostheses
were made with conventional lost-wax technique (CLW) and computer aided design and manufacturing (CAD/CAM). To assess the accuracy of the
adhesion of the frameworks to the ledges of the prepared teeth stumps, the silicon film between the abutment teeth and inner surface of crowns
was obtained, cut into 8 pieces and measured in the shoulder area. The marginal gaps were measured using Imagel2 application from digital photos
obtained with calibrated digital microscope (250x). The data obtained were analyzed using the non-parametric Kruskal-Wallis H-test and Mann-
Whitney U-test.

Results: The average values of the marginal gap in the CLW group ranged from 71.9+7.6 pm in single and double crowns to 117+3.7 pm in prostheses
with a length of 7-8 units. With a corresponding increase in the length of the prostheses, the average values of the marginal gap in the CAD/CAM group
were from 67.H6.8 pm to 90.8+8.3 pm. Differences in marginal clearance parameters between all groups were statistically significant (p<0.05), except
for the group of single and paired crowns with milled caps.

Conclusion: The values of the edge gap in all groups were within the acceptable range. However, CAD/CAM frameworks were significantly more
accurate in long-length prostheses.

Keywords: Teeth prep, CAD/CAM, accuracy of thefit, ledge, precision of thefit, marginal gap.
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Beepenne INTRODUCTION

Mo o6WeMy MHeHUI ucCnefoBaTeneid pasHbIX CTpaH paspa- According to the general opinion of researchers from differ-
60TKa TeXHONOrnii aBTOMATU3NPOBAHHOIO W3TOTOBNAEHUS 3YGHbIX ent countries, the development of technologies for the manufac-
npoTe30B fABMNacb 60MbWMUM AOCTUXEHWEM CTOMAToONOrMM u no- ture of dental prostheses by machine was a great achievement in
3BO/IMN1a 3HAYMTENbHO YNYYWWUTb KAayeCcTBO NeYeHUd cCToMaTonoru- dentistry and made it possible to significantly improve the quality
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YeCKUX 60NbHbLIX 33 CYET NOBbLIWEHUA TOYHOCTU WUX U3TOTOBIEHUSA.
Bonbwoe KONMYECTBO Hay4HbiXx paboT nocnegHUx NeT NOCBALWEHO
n3yyeHuto ToyHocTn npuneraHus CAD/CAM-npoTe30B, 0COGEHHO B
30He ycTyna [1-3]. HayuHblli MHTepec K 3Toii npo6neme JUKTyeTcs
NMPUHUMNNNANBbHBIM 3HAYeHWEeM TOYHOCTW MW3TOTOBMEHWS MNPOTE30B
Ond 06OWEenpPUHATOrO KayecTsa OpPTONEANYECKOro eYeHUA, a UMEH-
HO 3CTETMYECKOro pe3ynbTarta, CHUXEHUSA pucKa 0CNOXHEHWNIA, NOBbI-
WeHNA cpoka CnyX6bl NPoTe30B U yA0BNETBOPEHHOCTM NaLUEHTOB
[1, 4, 5]

OCHOBHbIMU MpeuMyllecTBamMy aBTOMAaTU3NPOBAHHbLIX MPO-
TOKO/JI0OB M3rOTOBAEHWA 3YyOHbIX MPOTE30B SABAANTCA MUHMMU3ALMA
B/INAHNA TEXHONOTMYeCKUX (aKTOpOB, CHUXalWMWX TOYHOCTb U3-
rOTOBNEHNA, a TakXe 4yenoBeyeCckMx owmnbok [6]. Mo cpaBHeHUW ¢
TPaAULMOHHOW TexHoNnornew W3roToBAeHUS MeTannokepamMumyeckux
KOPOHOK Y MOCTOBU/HbIX NPOTE30B, KOIAa OWMNOKN CyMMUPYOTCA Ha
BCEX KNMHUKO-nabopaTtopHblix aTanax neyeHns, CAD/CAM TexHonoruu
NO3BO/NAIT KaK MOBbLICUTL TOYHOCTb M3rOTOB/IEHUA NPOTE30B, TakK U CO-
KpaTuTb 06Liee KONMYECTBO TeXHONOrmyecknx atanos [7, 8]. OTciopa
3Ha4YnTeNbHO 60JNlee BbICOKAsA TOUHOCTb (hpe3epoBaHHbIX KapKkacos, no
HEKOTOPbIM AaHHbIM goxoaawas o 10 mkm gna CAD/CAM-npoTe3os
c onopoil Ha 3y6, He AocTMXMUMaAs ANA TPaAWLUOHHbLIX MeTannoke-
pamMuyecknx nNpoTe3oB C UX TOYHOCTbI OT 120 o 150 mMKM, KoTOpas
cuntaetcs npuemnemoit [5, 9, 10]. KnuHnyeckn naeanbHbiM pesynb-
TaTOM cyuTaeTcs KpaeBoii 3a3op 0T 25 A0 40 MKM B 3aBUCMMOCTU OT
ncnonb3yemoro ukcupytouero arenta [5, 11].

OTHOCMTENbHAA TPYJO0EMKOCTb M MHOT03TaNHOCTb CO3jaHnNa Me-
TaN/MyeCcKUX KapKacos C MCMONb30BaHWEM BOCKOBbIX C/I€NKOB CO3/a-
8T NpefnoCbIIKN ANA HAKOMNAEHNA OWMOOK Ha KaXAoMm aTane. Cpeau
OCHOBHbIX MPUYNUH CHUXEHWNA TOYHOCTM TaKMX NPOTE30B McCnefoBa-
TENN 4acTo yKa3blBalT HA 0COOEHHOCTM TEXHONOTUMN OTNNBKA MeTan-
NNYECKUX KapKacoB v HEOOGXOAUMOCTb UX AanbHeliweld 06paboTKM U
NOArOHKM CHavyana Ha Mojenun, a3aTeM B NOSIOCTU pTa. B 10 xe Bpems,
faxe Takue, Kazanocb 6bl, He3HauYnTeNbHble GaKTOpbl, KaK HeCo6/t0-
f[leHne BpeMeHN Kpuctannmsauum runca uavm Bbi6op Bocka 6e3 yyéta
BpeMeHMN rofa, MOTyT MPUBECTU K CHUXEHWIO TOYHOCTU. BBupay atoro,
TpaguuMoHHas MeToAMKa MONy4YeHUA KapkacoB nofsepraetcs 060-
CHOBaHHOW Kputuke [6, 12].

B 10 Xe BpeM#, kak nn6as texHonorns, CAD/CAM umeeT cBou
orpaHuyeHuns. Hanpumep, nNpu Hannuymum owmM6OK npenapuposBaHuna
3y60B M Heob6XOAMMOCTM KOPPEKTUPOBKM rpaHul nportesa obecne-
YeHue BbICOKOW TOYHOCTW npefjcTaBNsAeTcis 3aTPyAHUTENbHbIM, 0CO-
6eHHO B cnyyae A/IMHHbIX NPOTE30B. 3T0O 06bACHAET TOT (hakT, 4To
TOYHOCTb NPOTE30B C ONOPOI Ha UMNAAHTaTbl 3HAYUTENbHO Bblile N0
CpaBHEHMWIO C NpoTe3amy C ONOpPoil Ha 3y6bl [13]. Takxe npu macco-
BblX MPUEMax NayneHTOB Hen3beXHbl HETOUHOCTM CHATUA OTTUCKOB,
UTO MOXET CBECTU Ha HET BO3MOXHOCTb aBTOMaTU3NPOBAHHOIO M3ro-
TOB/IEHNA BbICOKOTOUYHbIX NPOTE30B.

Bonpoc 0 BAMAHUM TONWMUHBI QUKCUpPYlOL el LeMEeHTHOW NNéH-
KU Ha TOYHOCTb MPUNacOBKM KOPOHKM OCTA&TCA AUCKYCCUOHHbIM [5].
Kpome TOro, ncnonb3yotcs pasfinuHble NPOTOKO/bI MPOU3BOACTBEH-
Horo npouecca CAD/CAM, npuuém Hambonee CywecTBeHHble pasnun-
una 3aKN04alTCA B TEXHUKE OLUM(POBKM OTTUCKOB M MCMNONb30BaHWUN
thpesepHbix cTaHKoB CAD/CAM pa3sHbiX NOKONEHUI, a Takxe Npuémos
thpesepoBaHua [7, 8, 14]. AKTUBHO 06CYXAalOTCA OTAENbHbIE acNeKThl
M3roToBMIEHNSA 3yOHbLIX NPOTE30B C ucnonb3osaHnem CAD/CAM-Tex-
HONOTWiA, HaNnpuMep, MOWCK ONTMManbHOro pasmepa cneiicepa [15].
Bcé 310 co3A4aéT 06bEKTUBHbIN 3aNpoc CTOMATONOrMYEeCKOW Hayku Ha
M3yyeHne TOYHOCTW NPOTE30B, M3TOTOBMEHHbIX Pa3HbIMKU cnocobamu,
pesynbTaToOM 4ero JOJ/KHO cTaTb YTOUHeHuMe o6nacteil npumMeHeHuUs

TE€X UMM WHBIX TEXHONOTUIA UX N3FOTOBNEHUS.

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

of treatment of dental patients due to an increase in the preci-
sion of restorations. A large number of scientific works in recent
years have been devoted to the study of the accuracy of the fit
of CAD/CAM restorations, especially in the ledge zone [1-3]. Sci-
entific interest in this problem is dictated by the fundamental
importance of the accuracy of the manufacture of prostheses for
the generally understood quality of orthopedic treatment, name-
ly the aesthetic result of treatment, the risk of complications, the
service life of the restorations and patient satisfaction [4, 5].

The main advantages of machine protocols for the produc-
tion of dentures are the minimization of the influence of tech-
nological factors reducing the manufacturing accuracy and hu-
man errors [6]. Compared to the traditional technology for the
manufacture of metal-ceramic crowns and bridges, when errors
are summed up at all clinical and laboratory stages of treatment,
CAD/CAM allows both to increase the accuracy of reproduction
and to reduce the total number of technological stages [7, 8].
Hence the significantly higher accuracy of milled frameworks, ac-
cording to some reports reaching up to 10 pm for tooth-suported
CAD/CAM restorations, unattainable for traditional metal-ceram-
ic prostheses with their accuracy of 120-150 pm which is consid-
ered acceptable [5, 9, 10]. The clinically ideal result is considered
a marginal gap of 25-40 pm, depending on the luting agent used
[5, 11].

The relative laboriousness and multi-stage creation of metal
frames by modeling from wax creates the prerequisites for the
accumulation of errors at each stage. Among the main reasons
for the decrease in the accuracy of such prostheses, investiga-
tors often point out the peculiarities of the technology of casting
metal frames and the need for their further processing and ad-
justment, first on the model, and then in the oral cavity. At the
same time, even such seemingly insignificant factors as non-ob-
servance of the gypsum crystallization time or the choice of wax
without taking into account the season can lead to a decrease in
precision. In view of this, the traditional technique of obtaining
frameworks is subject to justified criticism [6, 12].

At the same time, like any technology, CAD/CAM has its lim-
itations. For example, in the presence of teeth prep errors and
the need to adjust the boundaries of the prosthesis, the provi-
sion of high precision seems to be difficult, especially in the case
of extended restorations. This explains the fact that the accuracy
of implant-supported prostheses is significantly higher in com-
parison with teeth-supported [13]. Also, at mass clinical appoint-
ments, inaccuracies in taking impressions are inevitable, which
can negate the possibility of automated production of high-pre-
cision restorations.

The matter of the effect of the thickness of the luting ce-
ment film on the accuracy of crown fit remains debatable [5]. In
addition, various CAD/CAM workflow protocols are used, with
the most significant differences in the technique of digitizing im-
pressions and using of different generations of CAD/CAM miilling
machines and milling procedures [7, 8, 14]. Certain aspects of the
production of dentures using CAD/CAM technology are active-
ly discussed, for example, the search for the optimal size of the
spacer [15]. All this creates an objective request of dental science
to study the accuracy of prostheses made in different ways, the
result of which should be the specification of the areas of applica-
tion of various technologies for their production.
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Llens nccneposanus

MpoBecTu CpaBHUTENbHbLIA aHaNM3 TOUHOCTW NpUeraHus NnTbix
U (hpe3epoBaHHbIX KAPKACOB U3 KOBanbLT-XPOMOBOTO CMaBa c 0Nopoii

Ha 3y6bl B 061aCTM Nieya B 3aBUCUMOCTM OT A/IUHBI NPOTE30B.

MaTepuan U metopgsl

AN KNMHWYecKoro uccnefoBaHns 6bino HabpaHo 314 nayuneH-
TOB, HYX/JalLWMNXCH B 1€YEHUN C NPUMEHeHNeM MeTannokepamuye-
CKMX HECbEMHbIX 3y6HbIX npoTe3oB (fixed dental prostheses, FDPs).

KpuTepumn BKNOYEHWNA NauMeHTOB B UCCNef0BaHue:

. Hannmyne nokasaHWin K W3roTOBNEHUIO MeTannokepamuye-

CKWX KOPOHOK U/WAN MOCTOBUAHbLIX MPOTE30B;
. MHAEKC paspylleHns OKKIO3MOHHOW noBepxHOCTW 6GOKO-
BbIX 3y608B g0 0,7;

. focTaToyHas BbICOTA KAMHUYECKWX KOPOHOK OMOPHbIX 3y-

60B;

. oTCyTCTBME 3a60NeBaHMWii NapofoHTa U CAM3NUCTOW 060104~

K1 NonocTu pra;

. 6naronpuATCTBYOLWKNIA o6 ecomaTnyecKnii cTaTyc naum-

€HTOB.

Kputepnem HeBKMOYEHUA CYMTANUCb OTCYTCTBME cornacua na-
LLMeHTa Ha y4acTue B UccnefoBaHuu.

KpuTepum ucknioyeHns M3 nccnefoBaHuns:

. 0oTKa3 nayuveHTa Ha NPOJO/KEHWe yyacTua B Uccneposa-

HUWM MU OT MPOAOKEHNA NeYeHUs;

. HeAO0CTaTOUHbI yPOBEHb KOMMNNAEHTHOCTU NayMeHTa B Ya-
CT cobNAeHNa CPOKOB 3TanoB fieyeHUs u cobnoaeHuns
BpauyebHbIX peKOMeHAaLNii;

. M3MeHeHWe nnaHa OPTONE[MYECKOro NeYyeHus, B TOM Yuc-
Nne BUAA NPUMEHAEMO KOHCTPYKLUH.

MaymeHTbl nony4yanu BClO HEOGXOA4UMYIO MHGBOpPMaL W0 O Npea-
CTOAWMX MCCNefoBaHMAX NYyTEM YCTHOro WHGOPMUpPOBAHWA U npe-
[OCTaBNeHns cneynanbHO NOATOTOBAEHHON Gpowlopbl nayueHTa-y-
YacTHWKa MeAULMHCKUX uccnefoBaHnil. Bce naumeHTbl, noxenaswmne
NPUHATL y4yacTue B WccnefoBaHWKM, Nojnucanu cneunanbHO MNOArO-
TOB/MIEHHY (OpPMYy MHDOPMUPOBAHHOIO AO6GPOBONBLHOMO cOrnacus.
dopmMa WMHPOPMUPOBAHHOTO A0GPOBOSLHOTO cornacus W Au3saiiH
ncenepfoBaHus, BkNOYas BCe NPUMEHEHHbIE MeTOAbl MccnefoBaHuA,
npoaHanM3npoBaHbl W yTBEPXAEHbl ITWYECKUM KomuTeTom Bonro-
rpajackoii o6nactu, 4To NoATBepx/jaeT COOTBEeTCTBME MNpuHUuMNam
XenbCUHKCKOW Aeknapauuu 1975 r. JleyueHe NauMeHTOB BbINOMHANN
B COOTBETCTBMMW C feiicTByowmnm CraHfapTOM MeAWULUHCKOW nomo-
WY YaCTUYHbIM oOTcyTcTBMEM 3y6oB (Mpukas MwuHuctepctsa 3apa-
BOOXpPaHEHWs U coluManbHOro pasBuTua Poccuiickoih depepauum ot
22.11.2004 Ne 243).

MpenapupoBaHue 3y60B BbINOAHANM B GUHOKynspax, He06Xxo-
AVUMbBIM Habopom anmMasHbix 60pOB, C MCNONb30BAHMEM BOAHO-BO3-
AYWHOTO oxnaxaeHnsa. NMpu GopMUPOBaHUUN KyNbTeil OMOPHBIX 3y60B
pyKOBOACTBOBANUCH TPeOGOBAHUAMM, W3NOXKEHHbIMM B HaumoHanb-
HOM PpyKOBOACTBE MO opTonejuuyeckoit ctomaronoruun (/lebegeHko
MO, ApyTioHoB C/,, 2020). ®opmuposanu yctyn 135° wupuHoii 0,8-1
MM. FTny6uHa peayKuun TBEPAbIX TKaHel 3y60B cocTaBuNa B cpefHeM
1,2 MM B 061acT OCeBblX MOBEPXHOCTE KyNbTW M 2 MM Ha OKK/H0-
3MOHHOW NOBepXHOCTW. BbicoTa oTnpenapupoBaHHbiX KynbTell 3y6oB
cocTaBuMNna He MeHee 4 MM, ocTaToyHas TONWMHA TBEPAbIX TKaHel
KynbTell - He meHee 0,5 MM.

NleyeHune NaynMeHTOB BbINOMHANOCH NATHIO KBANUGDULUPOBAHHbI-
MW Bpayamu-ctomartosoramMum-opTonefamMmun ¢ onbITOM paboTbl He Me-

Hee 10 neT Ha 6a3e BonrorpafAckoii 06nacTHON cToMaTonoruyeckom
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Purpose of the study

To carry out a comparative analysis of the accuracy of the
adherence of tooth-supported cast and milled cobalt chrome al-
loy frameworks in the shoulder area depending on the length of
the prostheses.

Methods

For the clinical study, 314 patients were recruited in need of
treatment with the use of ceramic-metal fixed dental prostheses
(FDPs).

Criteria for inclusion of patients in the study:

. presence of indications for the manufacture of met-

al-ceramic crowns and/or bridges;

. index of destruction of the occlusal surface of the later-
al teeth up to 0.7;

. sufficient height of clinical crowns of abutment teeth;

- the absence of periodontal and oral mucosa diseases;

e afavorable general somatic status of patients.

Criteria for exclusion from the study:

. refusal of the patient to continue participation in the
study or to continue treatment;

- insufficient level of patient compliance in terms of
compliance with the terms of treatment stages and
compliance with medical recommendations;

« change in the plan of orthopedic treatment, including
the type of construction used.

Patients received all the necessary information about up-
coming studies by verbally informing and providing a specially
prepared brochure for a patient participating in medical studies.
All patients who wished to participate in the study signed a spe-
cially prepared informed voluntary consent form. The informed
voluntary consent form and study design, including all applied re-
search methods, were analyzed and approved by the Ethics Com-
mittee of the Volgograd Region, which confirms compliance with
the principles of the Helsinki Declaration of 1975. Patients were
treated in accordance with the current Standard of Medical Care
for partial absence of teeth (Order of the Ministry of Health and
Social Development of the Russian Federation dated November
22,2004 No. 243).

Tooth preparation was performed in binoculars, with the
necessary set of diamond burs, using water-air cooling. When
forming the stumps of the abutment teeth, we were guided by
the requirements set forth in the National Guidelines for Ortho-
pedic Dentistry (Lebedenko IYu, Arutyunov SD, 2020). A ledge
135° 0.8-1 mm wide was formed. The depth of reduction of hard
tissues of the teeth averaged 1.2 mm in the region of the axial
surfaces of the stump and 2 mm on the occlusal surface. The
height of the prepared tooth stumps was at least 4 mm, the re-
sidual thickness of the hard tissues of the stumps was at least 0.5
mm.

Patients were treated by five qualified orthopedic dentists
with at least 10 years of experience at the Volgograd regional
dental clinic and Municipal dental clinic No. 3 in Volgograd.

In all cases, two-phase two-stage working impressions were
obtained with Elite HD+ polyvinylsiloxane impression material
(Zhermack, Italy). Before taking working impressions, chemi-
cal-mechanical retraction of the gingival margin was used using
Ultrapak 00 threads (Ultradent, USA) and Retragel gel (Omega
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NONANKAUHUKN U KNWHMYECKON CTOMATONOrMYeCcKON NOAUKANHUKMN Neo
3 Bonrorpaga.

Bo Bcex cnyvasx 6binv nonyvyeHbl AByXdasHble ABYyX3TanHble
pabouyne OTTUCKM MNONUBUHWACUNOKCAHOBOW OTTUCKHOW Maccoi
Elite HD+ (Zhermack, Italy). Mepen nonyyeHnem paboymx OTTUCKOB
npuMeHanacb XMMWKO-MexaHuyeckas peTpakuua AeCHeBOro kpas
npu nomowmn HuUteii «00» Ultrapak (Ultradent, USA) u rens «PeTtpa-
renb» (Omega Dent, Poccusa). LndppoBoii npoTOKON M3roTOBAEHUS
KapkacoB H3M Bkat4Yan OTAMBKY paboymx TMNCOBbIX Mofenen, wux
pacnunueaHue, o6paboTKy WwWTamMnukos, 3D-ckaHMpoBaHue B anna-
pate Medit T310 (Medit, South Korea) 6e3 06paboTku NOpoWKOM,
co3faHne mopenn kapkaca B ExoCad 2018 Valetta (ExoCad GmbH,
Germany) u hpe3epoBaHue KapkacoB C MCMNONb30BaAHMEM MATMOCE-
BOi NPOM3BOACTBEHHON ycTtaHoBKM inLab MC X5 (Dentsply Sirona,
USA). U3rotoBneHune kapkacos CLW ocyuwecTtBnfanocb nocne u3 Mo-
[enNnpoBaHna N3 Bocka Ha paboyux Mogensax, NoAy4YeHHbIX U NOATO-
TOB/MIEHHbIX TaKUM Xe o6pas3om. BockoBble penpoAyKuun 6yaylmnx
KapkacoB CHWManu co WTamMnukos, JopMUPOBaNU NUTHUKOBYI CHU-
cTemy, obpabaTtbiBanu cpeacTBOM ANs CHATMA HanpsxeHua Aurofilm
(Bego, Germany), u3rotaBamBann KioBeTy W3 MaKOBOYHOW Macchl
Expantion Plus (Yeti, Germany), nocne 4yero Bb)XXWUlann BOCK B MY-
(heNnbHOW Neuyn M NPOU3BOAUNU NUTbE B LLEHTPOOGEXHOW NUTeiHOM
yctaHoBke Y/IN 1.0 Bynkan ApT (ABepoH, Poccua) us ko6anbTo-xpo-
MOBOTO CnnaBa.

Bce oTto6paHHble mauumeHTbl 6blIM paHAOMMW3MPOBAHHO pasje-
NeHbl Ha 8 rpynn (He meHee 30 NaLWeHTOB B KaXA0l) B 3aBUCUMOCTU
0T He06X0AMMOW MPOTSHNEHHOCTN MOCTOBWAHOIO NpoTesa U npume-
HAEeMOI TEXHONOTUK ero M3rotToBneHus (taén. 1).

[N OoueHKNM TOYHOCTM npuNeraHus Kapkacoe K yctynam npe-
napupoBaHHbIX KynbTeli 3y60B MCNONb30Banca cnefywlwmnin mMetoq.

Mocne NMPUMEPKN N AOCTUXEHNA YAOBNETBOPUTENIbBHOTO npuneraHna

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

Dent, Russia). The digital protocol for the manufacture of WIP
frameworks included casting working plaster models, sawing
them, processing dies, 3D scanning in a Medit T310 unit (Med-
it, South Korea) without covering powder, creating a framework
model in ExoCad 2018 Valetta (ExoCad GmbH, Germany) and
milling frameworks using a five-axis milling machine InLab MC X5
(Dentsply Sirona, USA). The fabrication of the CLW frameworks
was carried out after wax modeling on working models obtained
and prepared in the same way. Wax reproductions of the future
frames were removed from the dies, a gating system was formed,
treated with Aurofilm (Bego, Germany) stress reliever, a cuvette
was made from the Expantion Plus investment mass (Yeti, Ger-
many), after which the wax was burned out in a muffle furnace
and cast in a centrifugal foundry installation ULP 1.0 Vulkan Art
(Averon, Russia) made of cobalt-chromium alloy.

All recruited patients were randomly divided into 8 groups
(at least 30 patients in each) depending on the required length of
the bridge and the technology used for its manufacture (Table 1).

The following method was used to assess the accuracy of
the fit of the frameworks to the ledges of the prepared tooth
stumps. After trying on and achieving a satisfactory fit of the
framework, the inner surface of the abutment crowns was dried,
filled with a low-viscosity vinyl polysiloxane impression material
Elite HD+ light body (Zhermack, Italy) and mounted on the stump
of the abutment teeth. After polymerization of the first layer of
silicone, the framework with the silicone film was removed from
the oral cavity, and the resulting cup-shaped silicone films were
filled with a low-viscosity silicone mass of the same manufactur-
er, but different in color from the mass of the first layer. After po-
lymerization of the second layer, the resulting two-color silicone
model was removed from the frame, cut into 8 parts, and the

Ta6nuuya 1 Pacnpegeneqne Ha6paHHbIX NaLMeHT OB N0 KAMHUYECKAM Tpynnam

[nvuHa MOCTOBUAHOTO NpoTe3a

i TexHonorus
(KONMYECTBO BKMOYEHHBIX KOPOHOK n
. M3r0TOBNEHUSA NPOTE30B
M MPOMEXYTOUHbIX YacTei)

1 CLW 64
1-2

2 CAD/CAM 38

3 CLW 30
3-4

4 CAD/CAM 30

5 CLW 41
5-6

6 CAD/CAM 32

7 CLW 45
7-8

8 CAD/CAM 34

Bcero 314

Table 1 Distribution ofrecruited patients into clinical groups

Length of the bridge (number of
included crowns and pontics)

Number of clinical groups

1

1-2
2
3

3-4
4
5

5-6
6
7

7-8
8

Total

Technology of

manufacturing "
CLW 64
CAD/CAM 38
CLW 30
CAD/CAM 30
CLW 41
CAD/CAM 32
CLW 45
CAD/CAM 34
314
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Kapkaca BHYTPEHHAS MOBEPXHOCTb OMOPHbIX KOPOHOK BbiCylW MBa-
nacb, 3anonHAnach BUHUANONUCWAIOKCAHOBOW OTTUCKHOW Maccoii
Hu3koi BaskocTu Elite HD+ light body (Zhermack, Italy) u ycta-
HaBnMBanacb Ha KynbTW ONOPHbIX 3y60B. Mocne nonumepmsayunm
nepBOro cNos CUANKOHA Kapkac C CUIMKOHOBOW NNEHKOW ypanan-
Cl U3 MONOCTW pTa, a MONAYYEeHHble Yaweob6padHble CUANKOHOBbLIE
NNEHKWN 3aNONHANNCL CUIMKOHOBON Maccoil HW3KO BA3KOCTU TOTO
e NpoM3BOAMUTENS, HO OTAMYalOLWeNca No LyBeTy OT Macchl NepBO-
ro cnos. NMocne noaumepusaunn BTOPOro cCNos NOAyvyeHHas [BYX-
LBETHAA CUIMKOHOBAA MOAENb CHMManach ¢ kKapkaca, paspesanach
Ha 8 vacTeil, 1 u3mepsanacb TONUWMHA CUNNKOHOBO NMNEHKM nep-
BOro cnos B 06nactu yctyna, ofHOKPaTHO AN KaXAOW M3 BOCbMMU
ToyeK. KpaeBble 3a30pbl M3MEPANUCH C MOMOLWbIO MNPUNOXEHNA
Imagel2 no unppoBbIM QoTOrpa@uAamM, NONAYYEHHLIM C MOMOLLbIO
nccnefosaTenbckoro mukpockona 6/IM M-1 (JOMO, Poccuda) npu
yBenuueHun 250x B oTpaxXE€HHOM cBeTe (puc. 1). OnpepenexHune
MacwTaba MUKPOCHUMKOB NMPOM3BOAMNOCL OAHOKPATHO NpW no-
MoWMN GoTorpaMpoBaHMs MUKPOCKONUYECKOW NMHENKW Npu ToW
e KoM6uHaunm o6bekTuBa, OKynapa v yBennmyeHns GoTtoHacamKku.
B kayecTBe OKOHYaTE/NbHOro pesynbTaTa TONWMWHbLI MEPBOro cnos
CUNNKOHOBOW NNEHKU ANA KaxXAoOW W3 uccnefoBaHHbIX KynbTei
npuHMManocb cpefHee apu@meTnyeckoe MeXAY MNONYYEHHBIMMU
[aHHbBIMU 3TUX BOCbMW 3aMepoB.

MpoBeféHHOE wnccnepoBaHue npepfctaBnser coboil BapuaHT
N3MepeHus npuneraHns KOPOHOK NO MeToAy «CUAUKOHOBOW pennu-
KU», KOTOPbI/ WMWPOKO WCMONb3yeTCcA B Hay4HbIX paspaboTkax [16-
19]. Moaudunkauma cnocoba c paspesaHMeM CUAUKOHOBON NNEHKK
Ha 8 yacTell Gbina paspaboTaHa ANA OLEHKM TOYHOCTW NpuneraHus
KOPOHKM B pa3/IMuYHbiX 30HAX MO OKPYXHOCTW ycTyna: MeManbHON,
Me31n0-BecTubynapHoii, BecTubynapHoit v 1.4. ABTOpcKas MeToAuKa
3alMuieHa CBUAETENbCTBOM Ha palMoHanM3aTopckoe npegnoxeHue
(Cnoco6 onpefeneHns TOYHOCTW W3rOTOBAEHUA MeTannokepamuue-
CKUX NpoTe30B, yaoctoBepeHune Ne 1 ot 06.04.2017, Bonrorpasackui
rocyfapcTBEHHbI MeLULUHCKUI YHUBepCUTET).

Mony4yeHHble AaHHbIe aHANN3NPOBANUCL C MOMOLW b NMporpam-
Mbl SPSS Staistics v22.0. MpuMeHAannMcL MeToAbl HeENapaMeTpUUeckoi
cTaTucTuknM. CpaBHeHWe Mexpay Tpems unu 6onee He3aBUCUMbIMU
rpynnamMu BbINONHANUCH C NOMOLW b H-Kputepusa Kpyckana-yonnu-
ca. ins cpaBHeHuUsa rpynn ¢ npote3amu CLW n CAD/CAM oanHaKoBO#
NPOTSHXKEHHOCTU MUcnonb3oBancs U-kputepuit MaHHa-YUTHN.

Puc. 1 3mepeHne TONLUHbI CUIMKOHOBOW NNEHKN NPYU MOMOLL W Kanu-
6pOBaHHOTO LMKHPOBOro MMKpockona (06bACHEHNE B TeKCTe)
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thickness of the first layer silicone film was measured in the ledge
area, once for each of the eight points. Edge gaps were measured
using the Imagel2 application using digital photographs taken
with a BLM M-1 research microscope (LOMO, Russia) at a mag-
nification of 250x in reflected light (Fig. 1). The determination of
the scale of micrographs was performed once by photographing
a microscopic ruler with the same combination of objective, eye-
piece, and photo attachment magnification. As the final result
of the thickness of the first layer of silicone film for each of the
studied stumps, the arithmetic mean between the data obtained
from these eight measurements was taken.

The conducted study is a variant of measuring the fit of
crowns using the "silicone replica” method, which is widely used
in scientific developments [16-19]. A modification of the method
with cutting the silicone film into 8 parts was developed to as-
sess the accuracy of the fit of the crown in various zones around
the margin circumference: medial, mesio-vestibular, vestibular,
etc. The author's technique is protected by a certificate for a ra-
tionalization proposal (Method for determining the accuracy of
manufacturing metal-ceramic prostheses, certificate No. 1 dated
04/06/2017, Volgograd State Medical University).

The obtained data were analyzed using the SPSS Staistics
v22.0 program. Methods of nonparametric statistics were ap-
plied. Comparison between three or more independent groups
was performed using the Kruskal-Wallis H-test. The Mann-W hit-
ney U-test was used to compare groups with CLW and CAD/CAM
prostheses of the same length.

Results

In patients of all eight groups (341 people), orthopedic
treatment passed without complications, consistently good re-
sults were obtained. The needs of patients for aesthetic and func-
tional prostheses were fully satisfied. Patients in all cases were
satisfied with the treatment. The average results of measuring
the thickness of the silicone film and the approximate increase in
the marginal gap due to the length of the prostheses in the CAD/
CAM and CLW groups are presented in Tables 2 and 3.

The Mann-Whitney test
between groups 3 and 4, 5 and 6, 7 and 8 (p<0.001). The Krus-

revealed significant differences

Fig. 1 Measurement of the thickness of the silicone film using a
calibrated digital microscope (explanation in the text)
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Ta6nuua 2 H-TecT Kpyckana-yonnuca B KIMHUYECKUX Tpynnax ¢
O0AMHAaKOBOW TexHoNnoruweilt NpoM3BoACcTBAa NPOTE308B

TexHonorua M3rotToeeHuns

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

Table 2 Kruskal-Wallis H-test in clinical groups with the same
technologyfor the production ofprostheses

Konunyectso egunHuy,

. Number of units in FDPs p
Technology of manufacturing
1-2 3-4 5-6 7-8
R=154.70
R=75.97 R=116.57 .000;
p1=.000
CLW R=35.47 p1=.000 p1=.000 df =3;
p2=.000
p2=.000 H=152.833
p3=.000
R=86.39 R=106.01
R=49.05 .000;
p1=.000 p1=.000
CAD/CAM R=31.70 p1=0.019 df =3;
p2=.000 p2=.000
H=80.355
p3=.000

MpuMeyaHve: R- cpefHWii paHr; p - cTaTUCTUYeCKas 3HaYMMOCTb Mo H-kputepuio Kpyckana-Yonnuca; p3- Mo OTHOLIEHUIO K rpynne ¢ npoTe3amyt NPOTAXEHHOCTbIO 1-2
€AVHNLbI; P2- N0 OTHOLUEHWIO K rpynne ¢ NpoTe3amy NPOTSHKEHHOCTLIO 3-4 e ANHNLI; P3- MO OTHOLLEHWIO K Fpynne ¢ NpoTe3amMu NPOTSXEHHOCTLIO 5-6 eANHNLL
Note: R- average rank; p- significance by Kruskal-Wallis H-test; p3- in relation to the group with prostheses of 1-2 units; p2- in relation to the group with prostheses of 3-4

units; p3- in relation to the group with prostheses of 5-6 units

PesynbTartsl

Y nauueHtoB Bcex BocbMM rpynn (341 uyenosek) opToneau-
yeckoe fie4yeHue npowno 6e3 OCNOXHEHWI, nony4yeHbl CTabUNbHO
xopolwmune pesynbTatbl. [10TPe6HOCTM MNaLMEHTOB B 3CTETUYECKUX U
YHKLMOHaNbHbIX NPOTE3ax 6blN MOMHOCTLIO YA0BAETBOPEHbI. Mayu-
€HTbl BO BCEX C/ly4asnx 0CcTasnCb AOBONbHbI NPOBELEHHBIM NeYEeHNEM.
CpeaHve pesynbTaTbl U3MEPEHUA TONWMWHbI CUTMKOHOBOW MAEHKN W
OPUEHTUMPOBOYHOE YBeNNYEeHNEe BENIMYNHbLI KPaeBOro 3a3opa B CBA3U
C NpoTAXE&HHOCTb0 npoTte3oB B rpynnax CAD/CAM un CLW npegcTtaBs-
NeHbl BTa6N. 2 1 3.

Kputepuit MaHHa-YUTHU BbIABUA CTaTUCTUYECKUE pasnmyuns
mexay rpynnamu 3 n 4,5 un 6,7 n8 (p<0,001). Kputepunii Kpyckana-
Yonnuca nokasbiBaeT 3HAYMMOCTb Pasnnunii Mexpay KAMHWYeCKUMun
rpynnamu c npotesamu CLW (p<0,001; df=3; H=152,833) n npoTtesamu
CAD/CAM (p<0,001; df=3; H=80,355). 3Ha4yeHUs KpaeBblX 3a30pP0OB B

KAVHUYECKUX TPynnax HarnsgHo npeacTaBieHbl Ha puc. 2.

O6cyxpeHue

HecMoTps Ha TO, 4TO TeMa NMPMNAcOBKM MPOTE30B A0CTATOYHO
Xxopowo paspaboTaHa, BONPOC O BAMSHUM ANWHBI NpoOTe3a Ha noka-
3aTeNn TOYHOCTU B AOCTYNHOW NuTepatype HEAOCTaTOYHO PackpbIT.
Mexay TeM, CHUXEHUE TEOMETPUYECKON TOYHOCTU M3FOTOBMIEHHbBIX

NPOTe30B C YBEIUYEHNEM UX NMPOTAXEHHOCTH oﬁycnosneHo TeXHONO-

Konwnuectso eanHuy, B H3M

Number of units in FDP

kal-Wallis test indicates the significance of differences between
clinical groups with CLW prostheses (p<0.001; df=3; H=152.833)
and CAD/CAM prostheses (p<0.001; df=3; H=80.355).

The values of the marginal gaps in the clinical groups are

clearly shown in Fig. 2.

DiscussioN

Despite the fact that the topic of fi'Hng prostheses is quite
well developed, the issue of the influence of prosthesis length on
accuracy indicators is not sufficiently disclosed in the available lit-
erature. Meanwhile, the decrease in the geometric accuracy of
the manufactured prostheses with an increase in their length is
due to technological reasons, which is accepted by researchers
as an axiom. For example, Ahmed VM (2020) included only sin-
gle crowns in their study [2]. Keul S et al (2014) studied the fit of
4-unit prostheses [8]. The results of our study support the find-
ings of de Franfa DG et al (2015), Prafa L et al (2018) regarding
the improvement of the accuracy of manufacturing prostheses
using digital technologies [9, 15]. We have not come across works
on the topic of this article, where clinical groups would be formed
depending on the length of the prostheses, but the feasibility
of this approach for small samples is confirmed by calculations.
Further development of this area should include consideration

Puc. 2 CpeaHAs TO/LMHA KpaeBblX 3a30p0OB
H3M B 3aBUCUMOCT M OT UX NPOTHKEHHOCT U
N TEexHONoruu W3roToBNeHUA. * - cTaTu-
cTHYecKas 3HaYMMOCTb OT/IMYMA NepBoOi K
BTOpPOIA rpynn He nogTBep>xaeHa (p>0,05)

cLw

CAD/CAM

Fig. 2 The average thickness of the edge gaps
of the FDPs depending on their length and
manufacturing technology. * - statistical
78 significance ofdifferences between thefirst and
second groups was not confirmed (p>0.05)
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Ta6nuua 3 U-TecT MaHHa-YUTHMW B KIMHUYECKUX Tpynnax ¢
CLW 1 CAD/CAM npoTe3amun 0ANHAKOBOW NPOT AXKEHHOCT 1

TexXxHONornsa n3roToBaeHNA
Technology of manufacturing

1-2

cLw R=59.3
CAD/CAM R=38.49
=0.062;

p U=721.5;
7=-3.448
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Table 3 Mann-Whitney U-test in clinical groups with CLW and CAD/
CAM prostheses of the same length

Konunyectso eguHuny
Number of units in FDPs

3-4 5-6 7-8
R=41.52 R=52.20 R=56.87
R=19.48 R=17.53 R=17.68

=.000; =.000; =10000;
U=119.5; U=33.0; U=6.0;
Z=-4.903 7=-6.938 Z=-7.581

MpumeyaHve: R- cpeaHuii paHr; p- cTaTucTMYeckas 3HaYumocTb no U-KpuTepuio MaHHa-YuTHu

Note: R- average rank; p - significance by Mann-Whitney U-test

rMYecKUMMU NPUYUHAMMU, YTO MPUHUMAETCA MUccnefoBaTeNsIMUN Kak ak-
cnoma. Hanpumep, Ahmed WM et al (2020) Bkno4ynnu B CBOE uccne-
[O0BaHWe TONbKO OANHOYHbIe KOPOHKK [2]. Keul C et al (2014) n3yvanu
nocafky npoTte3os u3 4 efguHuy [8]. Pe3ynbTaTbl Halwero uccnepfosa-
HUA noaTBepxpgatT BbiBoAbl de Franfa DG et al (2015), Prafa L et al
(2018) OTHOCMTENBHO MOBbLIWEHWNA TOYHOCTU U3TOTOBMEHWNA NPOTE30B
C Mcnonb3oBaHMeM UMGPOBLIX TexHonoruin [9, 15]. Ham He BcTpe-
TMAMCL paboTbl MO TeMe AaHHOW cTaTbW, rAe KAUHWYECcKUe rpynnbl
tdhopmupoBannch 6bl B 3aBUCMMOCTW OT MPOTSHXEHHOCTN NPOTE30B, HO
LuenecoobpasHoCTb Takoro nogxoAa ANs Heb6oNbWMUX BbIGOPOK NoA-
TBepX/jaeTca pacuyétamu. [lanbHeliwee pasBuTe 3T0ro HanpaBneHns
[OMKHO BKAOYATh PACCMOTPEeHWNe pa3nyHbiX NOKONEHNI hpe3epHbIX
CTaHKOB, Pa3NMyHbIX NPOTOKONOB OLU(BPOBKN OTTUCKOB U APYTUX TEX-
HOMOTWIA M3roTOBNEHNA NPOTe30B, Takux kak 3D-nevyaTb, No Nnpumepy
nccneposaHuii Sadid-Zadeh R et al (2020), Roperto R et al (2016), Keul
Cetal (2014) nap. [1, 7, 8, 19-26]. OAHAKO 3TO He BXOAWNO B 3afauu
Halero nuccnegoBaHuns.

Wupokoe mcnonb3oBaHne TPagWLMOHHOTO W3rOTOBNEHUA Me-
Tannokepamuyeckux NpoTe3oB B MPaKTUYECKON KNMHUYecKo paboTe
06YyCNOBNEHO UX AOCTYNHOW CTOMMOCTbIO, a TaKXKe XOPOoLW MK acTeTn-
4eCKMMMN XapaKTepucTMkammn M fONTOBEYHOCTbIO. YUNTbIBAS Bblllen3-
NOXEeHHOoe, MOXHO NpeABMAeTh COXpaHeHWe 3aKpenuBLUEerocs 3a Bpe-
MeHeM 3BaHWA «30/10TOTO CTaHfjapTa» HEeCbEMHOIO NpPoTe3MpoBaHuA
3y60B 3a TPAANLMOHHBIMUW MeTannokepaMuyeckumMu npotesamu unm,
no KpaiHel Mepe, OTCYTCTBMEM pUCKA UX MONHOW 3amMeHbl Ha CAD/
CAM npoTtesbl. Mpn He6ONbWON NPOTSNEHHOCTM NpoTesa Tpaguumn-
OHHas TeXHoNnorns o6ecneymBaeT JOCTATOYHYIO TOUHOCTb NpUNeraHns
KOPOHOK K yCcTynam OmopHbix 3y60B. B T0 e Bpema, npu gnuHe 5-6
eAnHULY N 60onee TOYHOCTb TakKUX NMPOTE30B CHUXAaeTca U npubamnxa-
eTca K KpUTMYECKMM 3HavyeHuAM. ToyHocTb CAD/CAM-npoTte3oB BO
BCeX cnyyasax 6bina Bbille, YeM Yy NpOTe30B, M3rOTOBMEHHbIX MO Tpa-
AVLWOHHOW TEXHONOrUM, NpU WX conocTaBuMoi gnuHe. MoATBepx-
[eHbl NpeuMyllecTBa aBTOMaTU3NPOBAHHbIX METO40B M3rOTOBAEHUSA
3y6HbIX NPOTE30B, @ UMEHHO CHUXEHWE BAUSHNA YenoBeYyecKkoro ak-
TOpa M HakKonneHWs OWKWGOK Ha aTanax Npou3BoAcTBa. MoaToMy npwu
Heo6X0[4MMOCTU UCNONb30BAHNA MACCUBHbBIX HECHEMHbIX MeTannoke-
pamMuyeckux NpoTe3oB Hajnexalw i ypoBeHb TOUHOCTU MOXET ObITb
o6ecneyeH 3a CYeT wucnonbzosaHus CAD/CAM-TexHonoruit, nuéo
[OMKHA 6bITb NPEAYCMOTPEHa BO3MOXHOCTb pasfeneHns 4NUHHOTO

MOCTOBMHOTO NpoTe3a Ha 6onee menkue parMmeHTbl.

3akntoyeHune

TexHonorum npousBoAcTBa MeTanjoKepaMMUyecKnx MpPoTe30B
CLW un CAD/CAM ob6ecneynBatoT npuemMaemMbie napameTpbl TOYHOCTU
nocajku, cooTBeTCTBylOWMe O6WENPUHATLIM cTaHAapTam. B cnyvae
Of\MHapHbIX UM ABOWHbBIX KOPOHOK 06€e TeXHONOrMM obecneuymBatroT
CpaBHWMYI0 TOYHOCTb M3rOTOBNEHWSA NPOTE30B NPU NPaBUIbLHOM Tex-
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of different generations of milling machines, different protocols
for digitizing impressions and other technologies for manufac-
turing prostheses, such as 3D printing, following the example of
Sadid-Zadeh R et al (2020), Roperto R et al (2016), Keul S et al
(2014) and others [1, 7, 8, 19-26]. However, this was not within
the scope of our study.

The widespread use of CLW technique to produce metal-ce-
ramic FDPs in dental practice is due to their affordable cost, as
well as good aesthetic characteristics and durability. Considering
the foregoing, one can foresee the retention of the title of the
"gold standard" of fixed prosthetics, which has been fixed over
time, behind traditional metal-ceramic prostheses, or at least the
absence of the risk of their complete replacement with CAD/CAM
prostheses. With a small length of the prosthesis, traditional tech-
nology provides sufficient accuracy of the fit of the crowns to the
ledges of the abutment teeth. At the same time, with a length of
5-6 units or more, the accuracy of such prostheses decreases and
approaches critical values. The accuracy of CAD/CAM prostheses
in all cases was higher than that of prostheses made using tradi-
tional technology, with their comparable length. The advantages
of automated methods for manufacturing dentures have been
confirmed, namely, reducing the influence of the human factor
and the accumulation of errors at the production stages. There-
fore, if it is necessary to use massive fixed ceramic-metal prosthe-
ses, the appropriate level of accuracy can be ensured through the
use of CAD/CAM technologies, or the possibility of dividing a long
bridge into smaller fragments should be provided.

ConclLusion

CLW and CAD/CAM technologies for the production of ce-
ramic-metal prostheses provide acceptable fit accuracy parame-
ters that meet generally accepted standards. In the case of single
or double crowns, both technologies provide comparable accu-
racy in the manufacture of prostheses with the correct technical
implementation of the clinical and laboratory stages. Regardless
of the production technology, with an increase in the length of
the FDPs, their accuracy decreased. CAD/CAM technology en-
sures higher accuracy of prosthesis manufacturing. With increas-
ing length of FDPs, the CAD/CAM frameworks showed greater
stability of the accuracy parameter and had a significant advan-
tage when the length of the prostheses was more than 4 units.
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HUYeCKOM BbIMONHEHUN KAWHUYECKOro nnabopaTtopHoro atanos. BHe
3aBUCMMOCTM OT TEXHONOTNW NPOU3BOACTBA, C YBENIMYEHNEM ANWNHbI
KOHCTPYKL MU MPOUCXOANNO CHUXEHUE TOYHOCTW M3roTaBAMBaeMblx
npote3os. TexHonorna CAD/CAM obecneynsaeT 60/1ee BbICOKYHO TOY-
HOCTb M3rotoBneHuns nportesos. Kapkackl CAD/CAM femMoHcTpupoBa-
nm 6onblWwyl cTabUNbHOCTb MmapameTpa TOYHOCTU NPU YBENWYEHUU

OAVHB KOHCTPYKLMW M WMeNu 3HayuTeNbHOE NpPeuMyllecTBo npw

NPOTSHKEHHOCTN NpoTe30B 60onee 4 eAUHNL,.
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