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Electromyographic assessment of masticatory muscles activity
in patients with severe alveolar bone atrophy with implant-supported
fixed dental prostheses
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Objective - to assess masticatory muscles activity in patients with denture defects and severe alveolar bone atrophy in  Key words:
posterior maxillae rehabilitated by implant-supported fixed dental prostheses in different terms of treatment according to provided ~ dental prostheses,
technique. implants,
masticatory
muscles, sinus
floor augmentation,
functional loading.

Materials and methods. The effectiveness of prosthetic treatment with implant-supported fixed dental prostheses (FDP) and
electromyographic (EMG) assessment of masticatory muscles activity were studied among 67 patients, who were treated between
2012 and 2017. There were 29 (43.3 %) men and 38 (56.7 %) women; the average age of patients was 35.7 + 12.0 years. All
patients had one- or two-sided terminal dentition defects in posterior maxillary region without severe periodontal or general
pathology. Prosthetic treatment was performed on root-form osseointegrated dental implants with a screw design. Partially dentate
patients were divided into three study groups depending on treatment method provided. The functional activity of masticatory ﬁ:‘e'm:;zl';ﬁmal
muscles was detected. 2018; 20 (4), 557-561
Results. Comparative assessment of the masticatory muscles functional activity changes in patients with severe bone atrophy  poy:

of posterior maxillae after different methods of prosthetic treatment by implant-supported fixed dental prostheses was performed.  10.14739/2310-1210.
The retrieval rate of masticatory muscles functional activity in patients with severely atrophied posterior maxillae depends on ~ 2018.4.135823

the terms of orthopedic rehabilitation and explicit timing of implant-supported dental prostheses application. The increase in - i1

bioelectrical activity values and asymmetry of masticatory muscles activity reduction in case of osteotome sinus floor elevation  sirenko_a@ukr.net
with lateral approach by means of atraumatic technique and simultaneous implant insertion as well as in case of direct short

implants placement testify strong tendency to normalization of functional masticatory activity, needed for appropriate prosthetic

rehabilitation of dentate patients.

Conclusions. Osteotome sinus floor elevation with lateral approach by means of atraumatic technique and direct implant
insertion into crestal bone in dentate atrophic posterior maxillae provides favourable conditions for rapid normalization of
masticatory activity in comparison with the conventional treatment. Short-length implants are proved as acceptable alternative
to sinus liting procedures and have both clinical and financial advantages.

EnextpomiorpadiuHe ouiHioBaHHA GYHKLiOHAAbHOI aKTUBHOCTI XXyBaAbHUX M'A3IB Kntouosi crosa:
y NauieHTiB NpU 3HauHiN aTpodii aAbBEOAPHUX BIAPOCTKIB LwieAen fﬁ:;:fgf”
3 OPTONEAMUHUMM KOHCTPYKLIAMM 3 ONMOPOIO Ha AEHTaAbHI iMnAaHTaTH XyBanbH M 5aH,
CUHYC-NIDTUHT,
P. P. Inuk, 0. . Cipetko, M. 0. MaereHko dyHKLiOHaNbHE
MeTa po60TH — OLHITY aKTUBHICTb XyBarnbHUX M'A3IB NaLieHTIB i3 AetekTamu 3yGHIX psifiB | BUpaxeHok atpodieio KicTkopoi  HABAHTAXEHHA.
TKaQHWHM B AWCTanbHOMY BifZini BEpXHLOI Lenenu, peabinitoBaHnx HE3HIMHIMM 3yOHUMM NpoTe3amu 3 ONOPOHO Ha IMMIaHTaTy,
y Pi3Hi CTPOKI COCTEPEXEHHS BIAMOBIAHO 10 3aCTOCOBAHNX METOZMK. 3anopisbKuii
MeAHYHUIA

Marepianu Ta meTogu. BusHauunu echekT1BHICTb OPTONEAMYHOTO NiKyBaHHS HE3HIMHAMM 3yBHUMM NPOTE3aMM Ha IMNaHTaTaXx  kypHan. - 2018. -
Ta 3gifcHUIN enekTpomiorpadiyHe OLiHIOBAHHS aKTUBHOCTI XyBanbHUX M'S3iB 67 XBOpUX, Ski OTPUMYBanu nikyBaHHa 3 2012 T.20, Ne 4(109). -
10 2017 poky. Yonosikia 6yno 29 (43,3 %), xiHok — 38 (56,7 %), cepenwiit Bik navienTis — 35,7 + 12,0 poky. Yci navient Gynn ¢ 557-561

3 0QHO- Y¥ ABOGIYHMMM KiHLEBMMU fedekTamu 3y6HUX pspaiB y GOKOBIN AinsHUI BepxHbOI Lenenn 6e3 BupaxeHoi natonorii

napogoHTa abo 3aranbHoi natonorii. OpToneanyHe NikyBaHHS 34INCHIOBANK HA OCTEOIHTErPOBAHNX MBUHTOBUX KOPEHEMOAIOHMX

imnnanTatax. MNauieHTiB i3 fedextamu 3yGHUX psgiB noginunu Ha 3 rpynu BignosigHo [0 06paHOro MeToay NikyBaHHS. BusHaumnm

(pYHKLiOHAMNbHY aKTUBHICTb XyBasbHUX M'A3iB.

Pesynikrati. 3gificH1nm NOpiBHAMbHE OLiHIOBAHHS 3MiH (DYHKLOHaNbHOT aKTUBHOCTI XXyBanbHUX M'A3iB Y NALEHTIB i3 BUPaXXEHOK0
aTpodieto AMCTanbHOrO BiAAiNY BEPXHBOI LLENeny Nicns 3acToCyBaHHS PisHUX METOAIB OPTONEANYHONO NiKyBaHHS HE3HIMHUMU
OpTONEANYHMMI KOHCTPYKLISIMM 3 OMOPOI0 Ha iMnnaHTaTy. LUBUAKICTL BigHOBNEHHS (hyHKLIIOHANBHOT aKTUBHOCTI KyBarbHWUX M'S13iB
y NaLieHTIB i3 BUpaXXeHOH aTpodhieto ANCTaNbHOTO BifAiNy BEpXHLOI LLENeny 3anexuTs Bif CTPOKIB opToneaunyHoi peabinitauii Ta
yacy BCTaHOBMEHHS NPOTE3iB 3 ONOPOK) Ha iMMNaHTaT. 3pOCTaHHs NOKa3HWKIB GI0ENEKTPUYHOT aKTUBHOCTI Ta 3MEHLLIEHHS acu-
METPIi B aKTUBHOCTI XXyBarbHVX M'SI3iB Y BUNaAKY BiOKPUTOrO CUHYC-NIChTUHIY 3 GOKOBMM JOCTYNOM 3a aTpaBMaTUYHOK TEXHIKOIO
Ta O[IHOYACHIM BCTAHOBMNEHHS IMMNaHTaTiB, sk i y BUnaaky 6e3nocepenHboro BCTaHOBMEHHS! KOPOTKVX iMNIaHTaTiB, NiATBEPAKYE
BUpaXeHy TEHAEHLLiH0 10 HopManisai hyHKLIOHaNbHOT aKTUBHOCTI 3KyBanbHWUX M'A3iB, LLO HeObXiaHa A11s HANEXHOI OpToNeanNYHOI
peabinitayii nauieHTis i3 gedektamm 3yOHUX psgiB.

BucHoBku. BigkpuTuii cHyc-nidhTUHT 3 G0KOBIM AOCTYMOM 32 aTpaBMaTU4YHOK TEXHIKOK Ta OBHOYACHUM BCTAHOBMEHHSM iMMnaH-
TaTiB y AncTanbHWi Binain 6e33y6oi atpodoBaHoi BEpXHLOI Lieneny 3abesnevye cnpysTivei yMOBM A5 LUBUALLOT HOpManisaii
aKTVBHOCTI KyBasbHUX M’S13iB MOPIBHAHO 3 TPAANLINHUM NikyBaHHSM. KOpOTKi iMnnaHTaTi € NPpUMHATHOLO anbTepHaTMBO NpoLeayp
CUHYC-NITUHIY Ta MatoTb KMiHiYHi Ta hiHaHCOBI nepesary.
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AnekTpomuorpaduueckas oueHKa GpyHKUMOHAAbHON aKTHBHOCTH )XeBaTeAbHbIX MbILUL,
Yy NaLMEHTOB NPU BbIPaXXEHHOW aTPOPUN aAbBEOAAPHBIX OTPOCTKOB YEAOCTEN
¢ 3y6HbIMM NpoTE3aMK Ha UMNAAHTaTaX

P. P. Unbik, A. ®. CupeHko, M. A. MaBreHKo

Liens pa6oTh! — OLEHUTH aKTUBHOCTb KEBATEMbHbIX MbILLILL Y NALMEHTOB C AedekTamu 3yGHbIX PSGOB 1 BbIPaXEHHOI aTpodneit
KOCTY B AUCTanbHOM OTZere BEpXHel YemiocT, peabnunmuTMpoBaHHbIX HECHEMHbIMI 3yGHBIMI MPOTE3aMM C OMOPOIi Ha MMMMaH-
TaTbl, B pasHble CPOKU HAGMIOAEHNS COOTBETCTBEHHO MPUMEHEHHbBIX METOAMK.

Marepuans! n metoabl. V3yunnm apdekTMBHOCTb OPTONEANYECKOTO NIEYEHNSI HECLEMHBLIMW 3yGHBIMIU MPOTE3aMM Ha MMMMaH-
TaTax v NPOBENM ANEKTPOMUOrpachnYECKYH OLIEHKY aKTUBHOCTY XeBaTeNbHbIX MbiLLIL, 67 BOMbHbIX, KOTOPbIE NPOXOAMUIN fleYeHre
¢ 2012 no 2017 rog. MyxuuH 6b6ino 29 (43,3 %), xeHwmH — 38 (56,7 %), cpeaHuii BospacT nauuentos — 35,7 + 12,0 roga. Bee
naumeHTbl Oblnu C OfHO- MM ABYXCTOPOHHUMU KOHEYHbIMM AethekTaMm 3y6HbIX psifoB B GOKOBOM y4acTke BEPXHEN YeniocT
6€3 BblpaXXeHHOI NaTornorMm NapofoHTa unu obLwuer natonorm. OpToneanyeckoe neyeHe NPOBOAWIN HAa OCTEOUHTErPUPOBAH-
HbIX BUHTOBbIX KOPHEBMAHBIX MMMNaHTaTax. MaumeHToB ¢ AetekTamm 3yOHbIX PsoB NOAENNUM Ha 3 rpynMbl COOTBETCTBEHHO
BbIOpaHHOMY MeTody neyeHns. Onpenensinm yHKLMOHANbHYH aKTUBHOCTb XeBaTENbHbIX MbILLIL,

Pesynerarhl. [poBegeHa cpaBHUTENbHas OLEHKa M3MEHEHNIN PYHKLIMOHAbHOM aKTUBHOCTY XXeBaTeNbHbIX MbILLL, Y NALMEHTOB C
BbIPaXX€HHOW aTpodhr el ANCTanbHOro OTAENa BEPXHEN YeMoCTW NOCe NPUMEHEHNS pasHbIX METOA0B OPTONEANYECKOrO TeYeHUs
HECEMHbIMV OPTONEANYECKMI KOHCTPYKLMSIMIA C ONOPOIA Ha MMMNaHTaThl. CKOpoCTb BOCCTAHOBNEHMS (hyHKLMOHANBHOMN aKTUB-
HOCTY 3KeBaTerbHbIX MbILLL, Y MALMEHTOB C BbipaXeHHOW aTpochueit AuCTarnbHOro OTAena BEpXHEN YemoCTh 3aBUCUT OT CPOKOB
opToneanyeckon peabunuraLymm 1 BpeMeHn yCTaHOBKW MPOTE30B C ONOPOI Ha MMMNaHTaThl. BospacTtaHue nokasarenen Groanek-
TPUYECKOW aKTUBHOCTM XKEBaTENbHbIX MbILLL, B CITy4ae OTKPBITOTO CUHYC-NUATUHTA ¢ GOKOBLIM AOCTYMOM MO aTpaBMaTYeCcKon
TEXHWKe C OQHOBPEMEHHOI YCTaHOBKOW MMMNIAHTATOB, Kak U B Clly4ae HenocpeaCcTBEHHON YCTAHOBKU KOPOTKMX MMMNaHTaToB,
MOATBEPXAAET BbIPAXEHHYIO TEHAEHLMIO K HOpManu3aLmn hyHKLMOHANbHOM akTUBHOCTM KeBaTembHbIX MbILLL, HE0BXOAUMOiA
LS HapnexaLlen opToneanyeckon peabunutauumn nauneHToB ¢ aedektamu 3yGHbIX psaoB.

BbiBoabl. OTKPbITHIA CUHYC-TMPTUHT ¢ BOKOBBIM JOCTYMOM MO aTpaBMaTUYeCKON TEXHUKE C OQHOBPEMEHHOW YCTaHOBKOW
VIMMNIaHTaTOB B AMCTanbHOM oTAene 6e33y60oi aTpodrpoBaHHOM BEpXHE YENCTM 06ecneunBaeT GnaronpusiTHbIE YCNoBUS
ANsi CKOpeWLLen HopManu3aLmm akTUBHOCTY XeBaTembHbIX MbILLUL, N0 CPABHEHUIO C TPAAULMOHHBLIM NevYeHeM. KopoTkue
VMMaHTaTbl SBMSKOTCA NPUEMIIEMON ansTepHaTUBON NpoLeadyp CUHYC-NUATUHIA U UMEIOT KIMHWYECKUE U (OMHAHCOBbIE
npeumyLLecTBa.

to understand the intrasinus bone-formation process,
specifically timing, quantity and arrangement determining
when an implant can receive total functional loading and
optimal number and implants disposition in each particular
clinical situation [2]. Delayed implant was deemed as

Introduction

Bone atrophy is one of the most common consequences
of tooth loss in edentulous or partially dentate posterior
maxillae. Prosthetic treatment of patients with severely
atrophic posterior maxillae is extremely difficult, requiring

provision of additional bone augmentation. Though
the outcome of conventional osteotome sinus floor elevation
(OSFE) is difficult to predict [1].

Much uncertainty still exists about maxillary
augmentation with and without bone grafting. Sinus bone
reformation in comparison with the conventional technique
of sinus lifting with filling material has shown several
advantages: a lower infection risk due to the absence of
biomaterial, reduced cost, simpler technique and better
patients’ acceptance [2].

Aconsiderable amount of literature has been published
on minimally invasive antral membrane balloon elevation.
Studies reported predictable results of this procedure,
providing the opportunity of simultaneous implant placing.
Particularly, data from research by Brizuella et al. (2014)
proved the minimally invasive sinus lifting balloon technique
to be a promising method in achieving required bone height
enabling implant insertion in atrophied posterior maxilla [3].
Notwithstanding safety and effectiveness of such minimally
invasive procedures, the timing of implant placement is still
debated because of the lack of primary stability for proper
osteointegration.

Debate continues about the best method of implant
insertion (delayed or simultaneous) with following non-
functional and functional occlusal loading. Cara-Fuentes
et al. (2016) came to conclusion that it is necessary

ensuring adequate graft maturation [3].

At present, it is admitted that the use of short-length
implants may avoid the need for complicated bone
augmentation procedures [4], reducing time and cost of
treatment. Studies over the past few years have proved
the possibility of short implant placement and have
confirmed its clinical effectiveness in comparison with
the conventional treatment with sinus augmentation [5-7].
It was stated that the use of short implants might avoid
adjunct procedures used for implant insertion, thereby
reducing operative time, complexity and postoperative
discomfort [8].

The purpose of this research was to study different
methods of prosthetic rehabilitation clinical effectiveness in
partially dentate patients with severely atrophied posterior
maxilla using implant-supported fixed dental prostheses.

Objective

The specific objective of this study was to assess
masticatory muscles activity of partially dentate patients
with severe alveolar bone atrophy in posterior maxillae
rehabilitated by implant-supported fixed dental prostheses
in different terms of treatment according to provided
technique.

3anopoxckuii MeguumnHekuin xypHan. Tom 20, Ne 4(109), uons — asryct 2018 1.



Materials and methods

The effectiveness of prosthetic treatment with implant-
supported FDP and electromyographic assessment of
masticatory muscles activity were studied among 67
patients, who were treated between 2012 and 2017 at
the Department of Dentistry of the Shupyk National Medical
Academy of Postgraduate Education, Kyiv, Ukraine. There
were 29 (43.3 %) men and 38 (56.7 %) women; the average
age of patients was 35.7 £ 12.0 years.

All patients had one- or two-sided terminal dentition
defects in posterior maxillary region. There were no
periodontal diseases and no severe general pathology
diagnosed in patients of studied groups. An intraoral
examination was conducted by using a mouth mirror
and probe without removing fixed prostheses. Prosthetic
treatment was performed on root-form osseointegrated
dental implants with a screw design. Implant stability
was studied by frequency-resonance analysis measuring
Implant Stability Quotient (ISQ) (“Osstell ISQ”) and the level
of marginal bone loss was determined radiologically
(radiovisiography, computer tomography). Surface EMG
was performed to assess functional activity of masticatory
muscles for measuring the effectiveness of prosthetic
treatment by computer neuro-electromyograph “M-Test” (DX
Systems, Kharkiv, Ukraine) [10]. The masticatory muscles
bioelectrical activity was determined by electromyographic
parameters: average amplitude of voluntary clenches
(AAVC), average amplitude of mastication (AAM), duration
of activity phase (AP), duration of rest phase (RP) and
activity/rest phase ratio (K).

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

Partially dentate patients were divided into three study
groups.

The first group included 22 patients with implant
insertion simultaneously with sinus augmentation.
OSFE with lateral approach was performed by means
of atraumatic sinus lifting kit with synthetic bone graft
material to preserve crystal bone in the implant site,
allowing simultaneous implant insertion. Provisional
restorations were used in 3 month after implant placement.
The provisional restorations were changed into cemented
metalloceramic or ceramic crowns after 3-month non-
functional loading.

The second group included 23 partially dentate
patients, underwent conventional OSFE with delayed
implant insertion in 6 month after sinus lifting. Cemented
metalloceramic or ceramic functional loaded implant
supported restorations were placed in 9 month after sinus
augmentation. No provisional restorations were used.

The third group involved 22 patients with direct
placement of short implants without any bone graft
procedures. Prosthetic treatment was analogous to that
of the first group: provisional restorations were used in 3
month after implant placement, changed into cemented
metalloceramic or ceramic crowns after 3-month non-
functional loading.

Data for this study were collected by statistical analysis
on a personal computer using MS Excel 10 and Statistica 6.0
for Windows (StatSoft Inc, USA). Results were presented
as arithmetic mean value (M) and the standard error of
the mean (m) using Student’s test. Differences between
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the data were considered to be statistically significant at a
value of P < 0.05.

Results and discussion

The effectiveness of prosthetic treatment with implant-
supported FDP and electromyographic assessment of
masticatory activity were studied among 67 patients, who
were treated between 2012 and 2017. Average ISQ values
after placement of implants were 70.58+3.02 and did not
show reliable difference in patients of studied groups.
Assessment during the follow-up period (6 and 12 months
after implant insertion) demonstrated similar average
ISQ values (66.89 £ 1.71 and 68.36 + 2.21, respectively).
The possibility of prosthetic treatment was confirmed by
the frequency-resonance analysis results proving the fact
of implant osteointegration. Obtained data correspond to
results stated by other studies [8,10].

Electromyographic studies (surface EMG) in all studied
groups were performed before treatment, 6 and 12 months
after implant insertion.

High-amplitude oscillations of approximately equal
biopotentials and inclusion of large number of motor units
during 3-second voluntary dental clenching test were
revealed in patients of control group. AAVC of masticatory
muscles was detected (649.0 £ 12.7 and 612.0 + 14.1 on
the right and left sides, respectively). During the mastication
probe well-defined alternation of bioelectrical activity and
rest periods was observed in the control group. Oscillation
amplitude gradually increased in the middle of biopotential
lowering to its end. The duration of activity phase (AP)
and rest phase (RP) in patients with intact teeth were
approximately equal. The ratio of activity and rest phase
(K) was defined as 1.08 + 0.05 and 1.06 + 0.11 on the right
and left sides, respectively.

Significant changes in masticatory muscles functional
activity in partially dentate patients of study groups
were determined by electromyographic assessment
before treatment in comparison with the control group
results.

The decrease in biopotential amplitude of masticatory
muscles on the side of dentition defect was observed
during 3-second voluntary clenching test without reliable
discrepancies between patients of all sdudy groups. On
average, bioelectrical activity of masticatory muscles was
low among all partially dentate patients in the first (AAVC:
537.0 £ 15.3 pV and 521.00 £ 12.51 yV on the right
and left sides, respectively; AAM: 591.00 + 4.51 pV and
580.00 +£2.35 pV on the right and left sides, respectively), in
the second (AAVC: 413.0 £ 18.1 pV and 409.0 + 9.4 uV on
the right and left sides, respectively; AAM: 478.0 + 13.2 uV
and 492.0 + 12.8 pV on the right and left sides, respectively)
and in the third (AAVC: 573.0 £ 8.6 uV and 584.0 + 9.3 pV
on the right and left sides, respectively; AAM: 610.0£ 8.1 pV
and 601.0+ 11.3 pyV on the right and left sides, respectively)
groups. The expression of changes in masticatory muscles
functional activity depended on proximity and duration of
such dentition defects existence.

The ratio of activity and rest phase (K) was defined
in all study groups with significantly higher coefficients in
the first (1.25 + 0.02 and 1.37 £ 0.03 on the right and left
sides, respectively), the second (1.38 £ 0.05and 1.47 + 0.03
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on the right and left sides, respectively, and the third
(1.31 £ 0.01 and 1.32 + 0.04 on the right and left sides,
respectively) groups in comparison with the control group
(P < 0.05) at the beginning of treatment.

During early follow-up period (6 months after implant
insertion) mean values of masticatory muscles bioelectrical
activity were higher in the first (AAVC: 587.00 + 12.21 pV
and 567.0+ 12.7 pV on the right and left sides, respectively;
AAM: 699.00 + 7.11 pV and 658.00 + 5.12 pV on
the right and left sides, respectively) and the third (AAVC:
591.0 £ 10.1 pV and 603.0 + 6.9 uV on the right and left
sides, respectively; AAM: 657.0 £ 11.2 yV and 632.0 + 5.6
pV on the right and left sides, respectively) groups in
comparison with the second group (AAVC: 497.0 £ 12.6 pV
and 463.0 + 11.5 pV on the right and left sides, respectively;
AAM: 596.0 £ 17.5 uV and 565.00 £ 10.09 pV on the right
and left sides, respectively) (P < 0.05). The lowest values
of AAVC in the second group indicate decreased functional
activity of masticatory muscles. There was no statistically
significant difference between mean values in the first and
the second study groups.

Mean values of masticatory muscles bioelectrical
activity in all study groups exceeded mean values of
bioelectrical rest, confirmed by means of the activity and
rest phase ratio (K). Significant differences of activity/
rest phase ratio were observed in the second group
(1.22 and 1.21 on the right and left sides, respectively)
in comparison with the first (1.14 and 1.17 on the right
and left sides, respectively) and the third (1.12 and
1.13 on the right and left sides, respectively) groups
(P <0.05).

In 12 months after implant insertion the lowest mean
values of masticatory muscles bioelectrical activity were
revealed in the second group with conventional treatment
and delayed implantation (AAVC: 528.0 £ 9.2 uV and
515.0 + 11.8 pV on the right and left sides, respectively;
AAM: 614.0 £ 11.8 pV and 607.0 £ 10.4 uV on the right
and left sides, respectively) in comparison with the first
(AAVC: 626.0 £ 13.6 uV and 599.0 + 3.7 pV on the right
and left sides, respectively; AAM: 712.00 + 13.15 pV and
695.0 + 11.1 uV on the right and left sides, respectively),
the third (AAVC: 634.00 £ 11.87 yV and 607.0 £ 7.1 uV on
the right and left sides, respectively; AAM: 703.0 £ 8.7 pV
and 689.0 + 5.6 pV on the right and left sides, respectively)
and control (AAVC: 649.0+12.7 yVand 612.0 £ 14.1 yV on
the right and left sides, respectively; AAM: 725.0 + 19.6 pV
and 684.0 + 13.6 pV on the right and left sides, respectively)
groups (P <0.05). During this period the ratio of activity and
rest phase (K) descended faster in the first (1.10 + 0.09
and 1.10 £ 0.01 on the right and left sides, respectively)
and the third (1.09 £ 0.02 and 1.09 £ 0.01 on the right
and left sides, respectively) study groups in comparison
with the second group (1.18 £ 0,04 and 1.19 + 0.03 on
the right and left sides, respectively) (P < 0.05). Anincrease
in the values of bioelectrical activity and reduction in
asymmetry of masticatory muscles activity in the first and
the third groups testifies strong tendency to normalization
of functional masticatory activity needed for appropriate
prosthetic rehabilitation of partially dentate patients. It should
be noted that functional activity of masticatory muscles
in the second group with the conventional treatment has
not been restored completely, though having positive

dynamics. Obtained EMG values correspond to previous
study results [9,10].

Conclusions

1. Comparative assessment of changes in the mas-
ticatory muscles functional activity in patients with severe
bone atrophy of posterior maxillae after different methods
of prosthetic treatment by implant-supported fixed dental
prostheses was performed.

2. The retrieval rate of masticatory muscles functional
activity in patients with severely atrophied posterior maxillae
depends on the terms of orthopedic rehabilitation and
explicit timing of implant-supported dental prostheses
application.

3. Osteotome sinus floor elevation with lateral approach
by means of atraumatic technique accompanied by direct
implant insertion into crestal bone in dentate atrophic
posterior maxillae provides favourable conditions for rapid
normalization of masticatory activity in comparison with
the conventional treatment.

4. Short-length implants are proved as acceptable
alternative to sinus lifting procedures and have both clinical
and financial advantages.

The perspective for the further scientific researches:
obtained results indicate the possibility of short implants
placement without sinus augmentation in case of atrophied
posterior maxillae, although timing of functional loading and
peculiarities of its distribution on implant-supported dental
prostheses need further research.
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