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Objective — to study features of biomechanical complications (structural fractures, loss of retention, screw loosening/fracture)
of implant restorations in different terms of functional loading and work out preventive measures.

Materials and methods. The results of prosthetic treatment with implant supported fixed dental prostheses were analyzed
among 65 patients, who were treated between 2011 and 2016. There were 28 (47.1 %) men, 37 women (56.9 %),
the average age of patients was 35.6 + 12.7 years. All patients had small defects of dentition in posterior region without
severe periodontal or general pathology. Prosthetic treatment was performed on two-staged osteointegrated “root form”
implants with a screw design. According to the objective of the study all patients were divided into three groups depending
on the period within implant placement and tooth extraction (6—8 month or more than 2 years), the terms of functional
loading and usage of protective occlusal splits. The incidence of biomechanical complications and functional activity
of masticatory muscles were detected.

Results. The incidence of mechanical complications during 5-year period was 3.85 times higher in patients with long-term
existing defects of dentition after tooth extraction and conventional prosthetic treatment with deferred occlusal loading (3 cases
(15 %) of loss of retention, 5 cases (25 %) of veneering material fracture, 1 case (5 %) of abutment screw loosening and 1
case (5 %) of abutment screw fracture) in comparison to patients with early functional loading and shorter period after tooth
extraction (1 case (4.3 %) of loss of retention and 2 cases (8.7 %) of veneering material fracture). Protective occlusal splints’
application and early functional loading in prosthetic treatment of patients with long-term existing defects of dentition after tooth
extraction allowed to decrease the incidence of mechanical complications in 1.57 times in comparison to conventional treatment
with deferred loading.

Conclusions. The incidence of biomechanical complications of implant restorations is higher in patients with long-term
existing defects of dentition after tooth extraction and deferred occlusal loading in comparison to cases of well-timed
prosthetics and early functional loading. Protective occlusal splints are proved as effective preventive measures to decrease
the incidence of mechanical complications of implant supported fixed dental prostheses and to induce faster normalization
of masticatory activity.

MporHo3yBaHHA 6ioMexaHiUHUX YCKAAAHEHD Y NaLEHTIB
i3 He3HIMHUMK 3y6OHMMK NpoTe3aMu Ha iMNAAHTaTaX NpU Pi3HUX TepmiHax
OYHKLiOHaAbHOr0 HAaBaHTa)KEHHSA

0. M. AopolueHko, 0. . CipeHko

MeTta po6oTu — BUBYNTU OCOBNMBOCTI BUHUKHEHHS BiOMEXaHiYHUX yCcknaaHeHb (CTPYKTYPHUX MOpPYLUEHb, BTPATW peTeHLii,
ocnabneHHs/nepenomy reBuHTa) pectaBpaLiii Ha iMnnaHTaTax npu pisHUx TepMiHax YHKLIOHANBbHOTO HaBaHTaXEHHS Ta pO3-
pobuTK 3axoamn NPodiNakTUKK.

Marepianu Ta metoau. MpoaHanisoBaHi pesynsTaTyi OpTONeanYHOro MikyBaHHS HE3HIMHUMY 3yBHUMM NPOTE3aMM Ha iMnnaHTaTax
65 xBopwux, ski nikysanucs 3 2011 no 2016 pik. Yonosikis Byno 28 (47,1 %), xiHok — 37 (56,9 %), cepepHin Bik — 35,6 + 12,7 poky.
Yci nauieHTv 6ynu 3 manummn gedektamu 3y6HUX pagis y 6oKoBin AinsHUi 6e3 BrpaxeHoi natonorii napogoHTa abo 3aransHoi
natonorii. OpToneanyHe NikyBaHHs 34iNCHIOBANN Ha ABOETANHWX OCTEOIHTErPOBAHMUX I'BUHTOBUX KOPEHEMOZIBHNX iMNaHTaTax.
3rigHo 3 MeToto pobOTH, NALIEHTIB NOAINMIN HA TPU rPYNK 3aneXHO Bif Nepioay MiXk BCTAHOBINEHHAM iMMMaHTaTy Ta BUAANEHHAM
3yba (6-8 micsui abo GinbLue Hix 2 poku), TEPMIHIB (hYHKLIOHANBHOIO HaBaHTaXEHHS Ta 3aCTOCYBaHHS 3aXVCHWX OKIMIO3iNHUX
kan. BusHayanacb 4acTota BUHWUKHEHHS BioMexaHIYHNX ycknaaHeHb | PyHKLioHarnbHa akTUBHICTb XyBanbHUX M'S3iB.

Pe3ynkraTn. YacTtoTa BUHUKHEHHS! MEXaHIYHUX YCKnaaHeHb NpoTaroM 5 pokis 6yna y 3,85 pasa BULLOK B NALEHTIB i3 Tpu-
Banu“M nepiofom BigCyTHOCTI 3y6iB nicns ix BUZANEHHs Ta TPaguUiiHUM NpOTe3yBaHHSM i3 BiATEPMIHOBAHUM OKMHO3INHUM
HaBaHTaxeHHaM (3 Bunagku (15 %) BTpaTh peTeHuii, 5 Bunaakis (25 %) ckonis obnuutoBansHoro marepiany, 1 Bunagok
(5 %) ocnabneHHs renHTa abatmenTa, 1 Bunagok (5 %) nepenomy rsmHTa abatMeHTa) MOPIBHAHO 3 MaLieHTaMW 3 PaHHIM
(PYHKUiOHANBHUM HaBaHTaXEHHSM | KOPOTLLIMM NepiofoM micnst BuaaneHHs 3y6is (1 Bunagok (4,3 %) BTpaTn peTeHLii Ta 2
BUNaakm (8,7 %) ckonis 0bnuLoBansHOro Matepiany). 3aCToCyBaHHS 3aXMCHUX OKMHO3INHMX Kan | paHHBOTO (PyHKLOHANbHOro
HaBaHTaXXEHHS B NALIEHTIB i3 TPMBaNVUM NepiofoM BiACYTHOCTI 3yBiB nicns iXHbOro BUAANEHHS 4ano 3MOry 3HWU3WUTU 4acToTy
BUHUKHEHHS MEXaHIYHUX ycknaaHeHb B 1,57 pasa nopiBHAHO 3 TPaAWLIIHUM NiKyBaHHSAM i BIGTEPMIHOBAHUM HaBaHTaXEHHSIM.

BucHoBkK. YacToTa BUHUKHEHHS BioMexaHiYHMX yCKnaaHeHb pecTaBpaLliin Ha iMnnaHTatax € BULLOK B NaLieHTIB i3 TpuBa-
NM NEePIoSOM BiACyTHOCTI 3y6iB nicns iXHLOrO BUZAMNEHHS Ta BiATEPMIHOBAHUM OKIMHO3IMHUM HaBaHTXXEHHSIM MOPIBHSIHO 3
BUMaJKaMy CBOEYACHOrO MPOTE3yBaHHS Ta PaHHBLOMO OYHKLOHAMNbHOTO HaBAHTAXKEHHS. 3aXMCHI OKIHO3iNHI Kanu — eheKTUBHI
npodinakTuYHi 3acobu AN 3MEHLLEHHS YaCTOTW BUHMKHEHHS! MEXaHIYHWX YCKNaaHeHb He3HIMHMX 3yBHIUX NPOTesiB 3 ONopoto
Ha iMNnaHTaTh Ta CTUMYMIOBaHHS LUBMALLIOI HOPMani3aLii akTUBHOCTI XyBarnbHUX M’3iB.
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MporHo3upoBaHne 6MoOMeXxaHUUECKUX OCAOXKHEHUM Y NALIUEHTOB Kntouesbie cnoBa:
€ HECbEMHbIMM 3y6HbIMM NPOTE3aMM Ha UMNAQHTATaX NPU Pa3HbIX CPOKaX :;g:;'::‘;gmbl
¢yHKI.IMOHaI\bH0ﬁ Harpy3ku MMNAGHTaTbI,
)XeBaTeAbHble
E. H. Aopoluetko, A. ®. CupeHko MbILLILIbI,
Llenb paboThl — M3y4nTb 0COBEHHOCTH BOSHUKHOBEHMS BMOMEXaHUYECKVX OCTIOKHEHMI (CTPYKTYPHBIX HapyLueHiA, noTepy  PYHKUMOHaNbHAR
peTeHLmu, ocnabneHms/nepenoma BUHTa) pecTaBpaLinii Ha UMNNaHTaTax Npyu pasHblx CPOKaX dyHKLMOHANLHOI Harpyakn n HarPyska.
paspabortatb npohunakTM4eckme Mepbi.
. 3anopoXXckum
Martepuanel u MeToabl. [poaHanuanpoBaHs! PesyrkTaThl OPTONEANHECKOrO NIEYEHNS HECHEMHBIMI 3yOHLIMM NPOTE3AMU HA  vieanumHeKnii
umnnaHTarax 65 60mnbHbIX, KoTopble npoxoannu neveHmne ¢ 2011 no 2016 r. MyxyuH 6b1no 28 (47,1 %), xeHwmH — 37 (56,9 %), xypan. - 2017. -
cpeaHuin BospacT nauueHToB — 35,6 + 12,7 roga. Bce naumeHTbl 6binv ¢ ManbiMy edektamu 3yOHbIX psgoB B 60koBoM yyactke T 19, Ne 4(103). -
C. 424-429

6€e3 Bblpa)XeHHOW NaTonorMm NapofoHTa unu obuer natonorun. OpToneanyeckoe nedYeHne NPOBOAMIOCH Ha ABYX3TamHbIX
OCTEOWHTErpUPOBAHHbBIX BUHTOBbIX KOPHEBUAHbBIX MMNMaHTaTax. CornacHo Lenu paboTbl nauueHTbl Obinv pasgeneHsl Ha Tpu
rpynnbl B 3aBUCMMOCTM OT Nepuofa Mexay YCTaHOBKOW MMNnaHTaTa v yaanexuwem 3yba (6-8 mecsues unu Gonee 2 ner),
CPOKOB (DYHKLIMOHANBHON Harpy3skv 1 MPUMEHEHNS 3aLLMTHBIX OKKITKO3MOHHBIX Kann. Onpeaensnack Yactota BO3HUKHOBEHUS!
BMOMEXaHNYECKNX OCTNIOKHEHWI W (DYHKLIMOHAmNbHAs aKTUBHOCTb XXeBaTeNbHbIX MbILLILL.

Pesynbratbl. YacToTa BO3HWKHOBEHUSI MEXAHWUYECKNX OCIIOKHEHUI B TedeHue 5 net Gbina B 3,85 pasa BhllLe y NauneHToB ¢
ANUTENbHBIM NEPUOLOM OTCYTCTBUSA 3y60B NOCNe UX yaaneHus 1 TpaguLMOHHBLIM NPOTE3UPOBAHNEM C OTCPOYEHHOM OKKIMHO3M-
OHHOW Harpy3kol (3 cnyyas (15 %) notepu peteHumm, 5 cnydvaes (25 %) ckornos 06nMLoBoYHOrO Matepuana, 1 ciyyan (5 %)
ocnabnexus BuHTa abatmenTa, 1 cnyyai (5 %) nepenoma BuHTa abaTMeHTa) Mo CPABHEHWIO C NALMEHTAMU C paHHER (yHK-
LiMOHanbLHO Harpy3koi 1 6onee KOpoTKUM Neproaom nocne yaaneHus 3y6os (1 cnyyai (4,3 %) notepu peteHLmum 1 2 cryyas
(8,7 %) cxonos 0b6nMLOBO4HOMO MaTepuana). MprMeHeHne 3aLUnTHBIX OKKITFO3MOHHBIX Kanm 1 paHHe yHKLIMOHaNBHOW Harpysku
y MaumeHTOB C AIUTENBbHLIM NEPUOSOM OTCYTCTBMS 3yDOB MOCNE UX YAANEHWS MO3BOMNMO CHU3WTL YacTOTY BO3HUKHOBEHUS!
MEXaHU4ECKNX OCTIOXHEHWN B 1,57 pasa Nno CpaBHEHWIO C TPAAULIMOHHBIM JIEYEHNEM 1 OTCPOYEHHOI Harpy3Koi.

BbiBoAbI. YacToTa BO3HVKHOBEHUS GUOMEXaHNYECKIX OCTOXHEHUI pecTaBpaLyii Ha MMNNaHTaTax sBnsieTcst Gonee BbICOKOM
Yy MaLMEHTOB C ANMTENbHLIM NEPUOLOM OTCYTCTBUS 3yDOB NOCne X yaaneHst U OTCPOYEHHON OKKIMO3MOHHOMN HarpysKkoii no
CPaBHEHWIO CO CIy4asiMi CBOEBPEMEHHOTO MPOTE3NPOBAHNS 1 paHHEN (PYHKLIMOHANBHOW Harpy3ku. 3aLlnTHbIE OKKMIO3NOHHbIE
Kannbl SBAATCH 3P MEKTUBHBIMY NPOMUNAKTUHECKUMN CPEACTBAMU AN YMEHbLLUEHNS YaCTOTbl BO3HWKHOBEHNS MEXaHWye-
CKIX OCMOXHEHU HECHEMHBIX 3yOHbIX MPOTE30B C OMOPON HAa MMMMAHTaThl U CTUMYNPOBAHUS CKOPENLLE HopManusaumm
AKTUBHOCTY XeBaTeNbHbIX MbILLL.

Prosthetic complications can be grouped into categories:
veneering material fracture, prosthetic screw loosening,
prosthetic screw fracture, implant fracture and framework
fracture (Carlson & Carlsson, 1994, as cited in Gooty, et al.,
2014) [4]. To date, there has been no reliable evidence that
prosthesis screw fracture was noted almost equally with fixed
complete dentures (3 %) and fixed partial dentures (5 %)
the mean incidence was 4 % ranging from 0.0 % to 19 %

Introduction

Dental rehabilitation has a pivotal role in health care preser-
vation. There is a growing body of literature that recognizes
the importance of prosthetic treatment of partially dentate
patients to prevent or manage temporomandibular disorders,
especially among young and middle-aged patients. Filling
the defects of dentition with implant supported dental pros-

theses is a major area of interest within the field of prosthetic
dentistry. Recently, a considerable literature has grown up
around the theme of the possibility of long-term implant
restorations’ suitability in the light of occurrence of different
types of complications during the follow-up period, concer-
ning surgical or prosthetic phase of treatment.

Despite their long clinical success, implant supported
fixed dental prostheses (FDP) have a number of clinical is-
sues in use. The issue of implant complications has received
considerable critical attention. It is now well established from
a variety of studies, that implant failures can be divided into
early (failure to achieve osteointegration) and late (failure
to maintain established osteointegration during functional
loading) complications [1-3]. Excessive occlusal stress
and bacterial-induced peri-implant bone loss were estab-
lished as the most common causes of implant failure [3].

A considerable amount of literature has been published
on biological implant complications. Implants’ mechanical
failure upon extended use is seldom mentioned in the lite-
rature. Moreover, there is little published data on mechanical
integrity of implant supported FDP, as opposed to the so-
called “biological” failure [2].
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[4]. Though abutment screw fracture is a rare problem, it
continues to be a great challenge in restorative practice
to remove the fractured screw conservatively [4].

Data from research by Pjetursson et al. (2014), based on
clinical studies with 5- and 10-year follow-up periods, stated
high frequency of mechanical complications in a 5-year
period total rate ranging from 16.3 % to 53.4 %, while screw
fracture was observed in 9.3 % cases after a 5-year study
and in 18.5 % cases after 10-year use [1].

As it has been previously observed, the least frequent
technical complication involved fracture (0.2 %), loss (0.4 %)
and loosening (3.3 %) of the screw [5]. P. Calderon et al.,
2014 reported that the most frequent complications were
loss of resin covering the screw (23.8 %), loss of prostheses
retention (18.6 %) and fractures of the resin (12.4 %) [5].
A high frequency of misfit between the prosthesis and abut-
ment (25.4 %) was found, which was significantly associated
(p < 0.05) with other variables [5].

Studies over the past two decades have provided im-
portant information on possible factors influencing implant
fracture. Causal factors leading to implant fracture remain
speculative. Nevertheless, the most common of them include
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production flaws, misfit of suprastructure, parafunctional
status of masticatory muscles (bruxism) or heavy occlusal
overload, inadequate implant size and number, progressive
bone loss, metal fatigue, and galvanic activity [6].

At present, it is admitted that overloading factors may
negatively influence on implant longevity due to large can-
tilevers, parafunctions, improper occlusal designs, and pre-
mature contacts [7]. It was stated that occlusal overload
is regarded as one of the main causes for progressive
peri-implant bone loss and implant prosthesis failure [7].
Biomechanically controlled occlusion within physiologic
limit is recognized as optimal way to ensure a long-term
implant success [7].

Debate continues about the best strategies for the man-
agement of implant restorations’ loading concerning main
occlusal concepts (balanced, groupfunction, and mutually
protected occlusion). Generally accepted occlusal conside-
rations in implant dentistry contemplate following features
of prosthetics: bilateral stability in centric occlusion, evenly
distributed occlusal contacts and force, absence of interfe-
rences between retruded position and centric position, wide
freedom in centric (habitual) occlusion, anterior guidance
whenever possible, and smooth lateral excursive movements
without working/non-working interferences [7].

Kim, Oh, Misch, & Wang (2004), carrying out funda-
mental research in implant dentistry, came to the conclusion
that systematic, individualized treatment plans and precise
surgical/prosthodontic procedures based on biomechanical
principles are prerequisites for optimal implant occlusion [7].

Komiyama et al. (2012) confirmed that excess load on
a final restoration after successful implant osteointegration
is a risk factor for vertical peri-implant bone loss and/or may
be deleterious for the suprastructure in implant supported
prostheses, which can be especially dangerous in case
of occlusal parafunction [8]. Nevertheless, there is no reliable
data for correlation between the failures and excessive load
of dental implants.

Much uncertainty still exists about the relationship bet-
ween mechanical implant complications and poor design
with abnormally high loads as well as nature and amplitude
of masticatory loads and implant stresses [2]. Our previous
electromyography (EMG) research of 40 persons with FDP
on dental implants, proved that the activity of masticatory
muscles depends on the period after tooth extraction
and provision of dental implantation, and had faster nor-
malization while using early functional loading, transmitted
through provisional prosthetic constructions [9].

The purpose of this investigation was to explore
the interrelation of factors: the incidence of biomechanical
implant restorations’ failure, period after tooth extraction,
terms of functional occlusal loading and bioelectrical acti-
vity of masticatory muscles for establishment of the range
of preventive measures.

Objective

The specific objective of this study was to study the features
of biomechanical complications (structural fractures, loss
of retention, screw loosening/fracture) of implant resto-
rations in different terms of functional loading and work out
preventive measures.

Materials and methods

The results of prosthetic treatment with implant supported
FDP were analyzed among 65 patients, who were treated
between 2011 and 2016 at the Department of Dentistry
of the Shupyk National Medical Academy of Postgraduate
Education, Kyiv, Ukraine. There were 28 (47.1 %) men
and 37 (56.9 %) women, the average age of patients
was 35.6 + 12 years. To minimize an effect of kind, loca-
tion of prostheses, type of occlusion, type of attachment
only patients with posterior single-crown cemented FDP
and physiological occlusion were included in this study. All
patients had small defects of dentition (1-3 teeth missing)
in posterior region. There were no pathology of periodontal
tissues and no severe general pathology diagnosed in cured
patients. An intraoral examination was performed using
aclinical probe and mouth mirror without removing the fixed
prostheses. Prosthetic treatment was performed on two-
staged osteointegrated “root form” implants with a screw
design. Implant stability was checked by frequency-reso-
nance analysis measuring Implant Stability Quotient (ISQ)
(“Osstell 1SQ”) and the level of marginal bone loss was
determined radiologically (radiovisiography, computer to-
mography). Surface EMG was used to evaluate functional
activity of masticatory muscles to establish the efficiency
of prosthetic treatment by computer neuroelectromyograph
“M-Test” (DX Systems, Kharkiv, Ukraine). The bioelectrical
activity of the masticatory muscles was determined by elec-
tromyographic parameters: average amplitude of voluntary
compression (AAVC), average amplitude of mastication
(AAM), duration of activity phase (AP), duration of rest phase
(RP) and activity/rest phase ratio (K).

The group of control included 10 patients of the same
age with intact dental arches and sanified oral cavity.

According to the objective of the study, all patients were
divided into three groups.

The first group included 23 patients with dental implant
placement after 6—8 month after tooth extraction. Provisional
restorations were placed in 3 month after implant insertion.
After 3-month non-functional loading of provisional resto-
rations, they were changed into cemented metalloceramic
crowns. No protective occlusal devices were used in these
patients.

The second group involved 20 patients with implant
placement after more than 2 years after tooth extraction.
Conventional placement of cemented metalloceramic func-
tional loaded implant supported restorations was performed
in 6 month after implant insertion. No provisional restorations
or protective occlusal splits were used.

The third group included 22 patients with implant
placement after more than 2 years after tooth extraction.
Provisional restorations were placed in 3 month after implant
insertion. After 3-month non-functional loading of provisional
restorations, they were changed into cemented metalloce-
ramic crowns. Protective occlusal splits were used during
the treatment and further follow-up period.

Data for this study were collected using statistical analy-
sis on a personal computer using MS Excel 10 and Statistica
6.0 for Windows (StatSoft Inc, USA). Results were presented
as arithmetic average value (M) and the standard error
of average meaning (m) using Student’s test. Differences
between the data were considered valid at level of signifi-
cance at p < 0.05.
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Results and discussion

The results of prosthetic treatment with implant supported
fixed dental prostheses were analyzed among 65 patients,
who were treated between 2011 and 2016. Mean ISQ valu-
es after implant placement of implants were 72.98 + 3.04
and did not differ in all study groups. The measurement
during follow-up period (6 and 12 months after implant
placement) demonstrated similar mean ISQ values in patient
of all groups (68.79 + 1.94 and 69.88 + 2.43 respectively).
Data, obtained by the frequency-resonance analysis, con-
firmed the success of implant osteointegration and proved
the possibility of further prosthetic treatment, likewise stated
by other researches [7].

During 6 month after placement of FDP on dental
implants, the loss of retention was observed in 2 cases
(10 %) in the second group and 1 case (4.5 %) in the third
group of patients. Veneering material fracture was revealed
in 3 cases (15 %) of the second group patients and 1 case
(4.5 %) in the third group. The incidence of all mechanical
complications was 2.74 times lower in the third group
in comparison to the second group, which can be explained
by earlier functional loading and protective occlusal splints’
application. There were no mechanical complications ob-
served in the first group of patients.

After 5-year period 1 case of the loss of retention (4.3 %)
and 2 cases of veneering material fracture (8.7 %) of FDP
on implants were detected in the first group of patients
with early functional loading and shorter period after tooth
extraction. The incidence of mechanical complications during
5-year period was 3.85 times higher in patients of the second
group in comparison to the first group. Conventional pro-
sthetic treatment of patients with long-term existing defects
of dentition after tooth extraction and deferred occlusal
loading in 5-year period resulted in 3 cases (15 %) of loss
of retention, 5 cases (25 %) of veneering material fracture,
1 case (5 %) of abutment screw loosening and 1 case (5 %)
of abutment screw fracture, corresponding to previously
obtained data [4].

Protective occlusal splints’ application and early functio-
nal loading in prosthetic treatment of patients with long-term
existing defects of dentition after tooth extraction allowed
to decrease the incidence of mechanical complications
in 1.57 times in comparison to conventional treatment
with deferred loading. After 5-year period 2 cases (9.1 %)

Original research

of loss of retention, 4 cases (18.2 %) of veneering material
fracture and 1 case (4.5 %) of abutment screw loosen-
ing of implant supported FDP were observed in patients
of the third group.

Surface EMG was performed before treatment, 6 and 12
month after the placement of dental implants. The record
of 3-second voluntary dental compression test in control
group revealed high-amplitude vibrations of approximately
equal biopotentials and inclusion of large number of motor
units. The precise alternation of periods of bioelectrical
activity and rest was observed during the mastication test
in patients of control group. Gradually rising to the middle
of a biopotential, amplitude of vibration descended to its end.
The amplitude of mastication was expressed less to the end
of mastication with high-amplitude vibrations in the beginning
of the test. The duration of activity phase in control group
was approximately equal to the period of rest. Insignificant
asymmetry was detected in masticatory muscles’ activity.

The results of EMG study of bioelectrical activity
of masticatory muscles in the first group of patients
with early functional loading are presented in Table 1.
Before treatment average amplitude of voluntary com-
pression in the first group of patients was 536 + 15.2 pV
and 522 £ 12.50 uV on the right and left sides, respectively,
and significantly exceeded analogous parameters of pa-
tients with long-term existing defects of dentition after tooth
extraction (p < 0.05).

Significant discrepancy was detected in electromyo-
graphic parameters of masticatory muscles between control
group and all three study groups’ indices before treatment.
On average, amplitude of voluntary compression on the side
of the defect of dentition was shown to have lower values
among patients of all study groups, but its magnitude differed.
The lowest average amplitude of voluntary compression was
observed in the second (426 £ 12.7 yV and 410+ 12.1 pVon
the right and left sides, respectively) (Table 2) and the third
(412+£18.3uV and 408 + 11.4 pV on the right and left sides,
respectively) groups of patients (Table 3) in comparison
to the control group (p < 0.05).

The ratio of activity and rest phase (K) was established
in each group with significantly higher coefficients in the se-
cond (1.46 £ 0.03 and 1.49 + 0.05 on the right and left sides,
respectively) and third (1.38 + 0.05 and 1.46 + 0.03 on
the right and left sides, respectively) groups in comparison
to control group (p < 0.05) in the beginning of treatment.

Table 1. Electromyographic parameters of masticatory muscles during prosthetic treatment in the first group of patients

(Mtm,n=23)
Indices, measurement units Con:;ol group Before treatment After 6 months After 12 months
n =

AAVC (uV) MR 649 £12.7 536 + 15.2* 586+ 13.7 625+ 13.60
ML 612+ 14.1 522 + 12.50* 568 +12.9 598 +3.70

AAM (uV) MR 725+19.7 590 + 4.53* 698 +7.45 711+£13.2
ML 684 +13.6 581+2.8* 659 +5.12 696 + 11.1

AP (ms) MR 325+127 345+ 12.9* 332+5.23 329+ 14.6
ML 311+£15.2 367 +10.21* 336121 327+6.9

RP (ms) MR 30257 277 £8.1* 290 + 3.46 297+5.3
ML 294 +12.8 268 +7.12* 286 £12.2 297+9.3

K MR 1.08 £ 0.05 1.25+0.02* 1.14 £ 0.05 1.1+0.09
ML 1.06 £ 0.11 1.37 £ 0.03* 1.17 £0.03 1.1+0.01

*: Significant differences from the control group (p < 0.05).
AAVC: average amplitude of voluntary compression; AAM: average amplitude of mastication; AP: duration of activity phase; RP: duration of rest phase; K: activity/rest phase ratio;
MR: right m. v ter; ML: left m. n
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Table 2. Electromyographic parameters of masticatory muscles during prosthetic treatment in the second group of patients (M + m, n = 20)

Indices, measurement units Control group Before treatment After 6 months After 12 months
n=10

AAVC (uV) MR 649 £12.7 426 £ 12.7* 534 +7.89* 569 + 10.60*
ML 612 £14.1 410+ 12.1* 526 + 6.70* 546 £ 12.7*

AAM (uV) MR 725+£19.7 459+9.9% 629 +10.3* 661+ 10.5*
ML 684 £13.6 487 +8.8* 616+ 9.5* 655 + 11.5*

AP (ms) MR 325127 375+ 9.4* 356+9.5 3391126
ML 311+152 383+10.5* 349181 342165

RP (ms) MR 302+5.7 256 +9.3* 288+6.9 299+ 114
ML 294 £12.8 256+ 6.7¢ 270+ 6.1 289+6.13

K MR 1.08 £ 0.05 1.46 £0.03* 1.24 £0.04 1.13+0.06
ML 1.06 £ 0.11 1.49 +0.05* 1.29+0.06 118 £0.04

*: significant differences from the control group (p < 0.05).
AAVC: average amplitude of voluntary compression; AAM: average amplitude of mastication; AP: duration of activity phase; RP: duration of rest phase; K: activity/rest phase ratio;
MR: right m. masseter; ML: left m. masseter.

Table 3. Electromyographic parameters of masticatory muscles during prosthetic treatment in the third group of patients (M + m, n = 22)

Indices, measurement units Control group Before treatment After 6 months After 12 months
n=10

AAVC (uV) MR 649 +£12.7 412+18.3* 552 £9.12* 587 +13.5*
ML 612141 408 + 11.4* 561+ 10.70* 573+12.8*

AAM (uV) MR 725+£19.7 477 £13.9* 647 £12.8* 699+7.4
ML 684 £13.6 491+ 12.8* 634 £10.5* 664 +5.12

AP (ms) MR 325+£127 368 £ 10.4* 343+95 3324523
ML 311+£15.2 378+ 11.31* 339+7.2 336+12.1

RP (ms) MR 302+5.7 266 +4.11* 29149 295 + 3.46
ML 2941128 258 +2.12* 285+7.2 291+122

K MR 1.08 £0.05 1.38 £ 0.05* 1.17+0.04 1.13+0.05
ML 1.06 £0.11 1.46 +0.03* 1.19+0.03 1.15+0.06

*: significant differences from the control group (p < 0.05).
AAVC: average amplitude of voluntary compression; AAM: average amplitude of mastication; AP: duration of activity phase; RP: duration of rest phase; K: activity/rest phase ratio;

MR: right m. v
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ter; ML: left m. i

The results, as shown in Table 1, indicate that all
electromyographical parameters of bioelectrical activity
of masticatory muscles in the first group had strong tendency
to normalization during all period of prosthetic treatment
and nearly approached the values of control group in 12
months after implant placement. Such results correspond
with previously obtained data [9] and can be explained
by influence of early terms of functional loading and shorter
period after tooth extraction.

During early follow-up period (6 month after implant
placement) mean values of bioelectrical activity of masticato-
ry muscles were higher in the third group of patients (AAVC:
552 + 9.12 pV and 561 £ 10.70 pV on the right and left
sides, respectively; AAM: 647 + 12.8 yV and 634 + 10.5 yV
on the right and left sides, respectively) in comparison
tothe second group (AAVC: 534 +7.8912uVand 526 £6.70 uV
on the right and left sides, respectively; AAM: 629 +10.3 pV
and 616 + 9.5 pV on the right and left sides, respectively)
(p < 0.05). During this period the ratio of activity and rest
phase (K) descended faster in the third group of patients
(1.17 £ 0.04 and 1.19 £ 0.03 on the right and left sides, re-
spectively) in comparison to the second group (1.24 + 0.04
and 1.29  0.06 on the right and left sides, respectively)
(p < 0.05). Faster normalization of electromyographical pa-
rameters and reduction of asymmetry in masticatory muscles’
activity in the third group corresponds to the lower incidence
of biomechanical complications during early follow-up
period and can be explained by earlier functional loading

and protective occlusal splints’ application in comparison
to the second group with deferred prosthetics.

Further analysis showed that normalization of bioelectrical
activity of masticatory muscles in the second (569 + 10.60 uV
and 546 + 12.7 pV on the right and left sides, respectively)
and the third (587 + 13.5 pV and 573 £ 12.8 pV on the right
and left sides, respectively) groups was slower in comparison
to the patients of the first group (p < 0.05), but did not have
significant difference among themselves (p > 0.05). The same
tendency was observed in changes of activity/rest phase
ratio in the second (Table 2) and the third (Table 3) groups
with slower decrease of muscles activity asymmetry in com-
parison to the patients of the first group (p < 0.05). Obtained
EMG data corresponds to previous study results [9,10].

Conclusions

1. The incidence of biomechanical complications
(structural fractures, loss of retention, screw loosening/
fracture) of implant restorations is 3.85 times higher in pa-
tients with long-term existing defects of dentition after tooth
extraction with deferred occlusal loading than in case of well-
timed prosthetics and early functional loading.

2. Mechanical implant restorations’ failures are asso-
ciated with unfavourable loading directions and excessive
occlusal loading as a result of poorly planned occlusion
with lateral friction between the occlusal surfaces and inade-
quate design of implant supported fixed dental prostheses
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rather than with the growing activity of masticatory muscles.
Total rate of mechanical complications was higher in patients
with deferred occlusal loading (50.0 %) than in case of early
functional loading and well-timed prosthetics (13.0 %) during
follow-up period.

3. Protective occlusal splints are proved as effective pre-
ventive measures to decrease the incidence of mechanical
complications of implant supported fixed dental prostheses
during follow-up period more than in 1.57 times and to induce
faster normalization of masticatory activity in case of long-
term existing defects of dentition after tooth extraction (total
mechanical failure rate during follow-up period was 50 %
and 31.8 % respectively).

4. Stability of masticatory system, well-timed prosthetics
and balanced occlusal force distribution are key factors
in prevention of mechanical implant prostheses complications.

Perspective of further scientific researches: study
of material-related factors in prosthetic complications on
dental implants and application of digital technology for final
restorations’ design and production.
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