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The comparative analysis of masticatory muscles electromyographic
activity in patients with orthodontic disorders and those with
orthognatic bite

Summary. The analysis of bioelectric activity of masticatory muscles, as well as such characteristics as their
symmetry and synergy is recommended to determine the degree of functional disorders of these muscles. The
objective: to conduct a comparative analysis of electromyographic activity of masticatory muscles in patients
with orthodontic disorders and those with orthognatic bite. The materials and methods: a total superficial
electromyography of m. Masseter and the front part of the m. Temporalis in 87 people with the presence of
orthodontic pathology and 22 persons with orthognatic bite at compression on teeth and cotton rolls. The re-
sults: it is determined the reduction of the average amplitude parameter of the same name muscles and ratio
indexes of the average amplitude of the muscles of the right and left side at compression on rolls compared
to the compression on teeth in both observed groups. Statistically significant differences form. Masseter were
not found when comparing the coefficient of the same name muscles coordination between the groups, as op-
posed to the following measures for m. Temporalis (p<0,05). Conclusion: The condition of occlusion appears
on the EMG results, which have been confirmed by us in this study. At orthodontic pathology the EMG results
should be evaluated together with the results of other studies (the diagnostics of TMD, clinical functional
analysis, TM]J study). It is necessary to conduct further research in this area in order to highlight and explain
some causes of the appearance of masticatory muscles asymmetry, its connection with orthodontic pathology,
its impact on the course of the disease and the results of orthodontic treatment.

Key words: orthodontic pathology, orthognatic bite, superficial electromyography, masticatory muscles, sym-
metry, synergy.

0. M. MapTuup, 1. P. IltaBynibKa

JBH3 «TepHOMiIbCHKUY lep>kKaBHUM MeIUYHUY yHiBepcuTeT iMeHi L. SI. TopbayeBChLKOT0»
TepHOIILILCHKUN HaITiOHAJIBHUM I1e/JaTOTiYHUY yHiBepcUTeT iMeHi BosiogumMupa ['HaTIOKa

ITopiBHAJILHUU aHaAJIi3 eJIeKTpoMiorpa¢iyHoi aKTUBHOCTI )KyBa/IbHUX
M’s13iB Y 0Ci0 3 OPTOAOHTHYHOIO IIAaTOJIOTi€X0 TA OCi0 3 OPTOrHATUYHUM
IIPHUKYCOM

Pesrome. AHaJIi3 IIOKa3HUKIB 6i0e/IeKTPUUHOI aKTUBHOCTI J)KYBaJIbHUX M’S131B, a TaKOXK TaKHUX XapaKTepuC-
THK, K iIX CUMeTPHUYHICTb Ta CHHEPTi3sM PeKOMEeHAYIOTh /IJI1 BUSHaUYeHHs CTylleHsd QYHKI[IOHAJIBLHUX II0PY-
IIIeHb 3a3HaYeHUX M’g93iB. MeTO0r0 A0 CIIipKeHHS 6y/10 TPOBECTH IOPiBHAIbHUM aHaIi3 eleKTpoMiorpadiuaol
aKTHUBHOCTI )KyBaJIbHHUX M’SI3iB y 0Ci6 3 OPTOLOHTHUYHOIO ITATOJIOTi€r0 Ta 0Ci6 3 OPTOTHATUYHUM IIPUKYCOM.
IIpoBefileHO TTIOBEPXHEBY CyMapHy ejeKTpoMiorpadiro m. Masseter Ta mepefHb0i yacTHU m. Temporalis 87
ocobaM 3 HasIBHICTIO OPTOZOHTHYHOI I1aTOJIOrII Ta 22 0co6aM 3 OPTOTHATUYHUM IIPUKYCOM IIPHU CTHCKaHHI
Ha 3y0ax Ta Ha BaTHUX Ba/IMKaX. BU3HaueHO 3MeHIIIeHHs CepeJHBLOT0 II0KasHUKa aMIUITYAU OJHOMMEH-
HUX M’S3IB Ta IHJeKCIiB CIIiBBiIHOIIIEHE CepeHiX IT0Ka3HUKIB aMIUIITyAM M’s31iB IIpaBol i JiBoi CTOpiH IIpu
CTUCKaHHI Ha BaJIMKaX IIOPiBHSHO 31 CTUCKAaHHAM Ha 3y6ax B 000X Ipylax CIocTepeskeHHs. [Ipy TOpiBHIHHI
KoedirfieHTa KOOpAUHAIIl OZHOMMEHHNUX M’SI3iB MK IpyllaMH CTaTUCTHUYHO 3HAUYUMUX BiIMIHHOCTeH /i1
m. Masseter He BUSIBJIeHO, Ha IPOTUBAry TaKUM MOKa3HUKaM /i1 m. Temporalis (p<0,05). CTaH oxJIt03ii Bi-
IobpakaeTbCd Ha pesdyabTaTax EMI, 1110 MU IIATBEPAMIINA B JaHOMY [OCIizyKeHHI. [Ipy HassBHOCTI OPTOOH-
THUYHOI ITaTosIorii pesysbTaTy EMI ITOTPi6HO OLiHIOBATH B KOMILJIEKCI 3 pe3yIbTaTaMU IHIINUX JOCTiKeHb
(miarHocTtrka puchyHKIiN CHIIC, kiniHiYyHUN QyHKIIOHAJIBHUN aHasli3, focaipkeHHs ctady CHIIC). Heob-
XiZIHO IIPOBOAUTH IIOJAJIBIII JOCIIPKeHHS B JAaHOMY HAIIPIMKY 3 METOI0 BUALIEHHS i IIOSCHEHHS OKPEMUX
OPUYUH BUHUKHEHHS acUMeTpil )KyBaJbHHUX M’S3iB, ii 3B’43Ky 3 HasIBHICTIO OPTOZOHTHYHOI IIaTOJIOTII Ta
BILUTUBY Ha I1epe6ir Ta pe3yJIbTaTU OPTOLOHTHUYHOTO JIIKYBaHHS.
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Kiro4oBi cjI0Ba: OpTOJOHTHUYHA IIATOJIOTisL, OPTOTHATUYHUIN IIPUKYC, IIOBEpXHEeBa ejeKTpoMiorpadis, »Ky-
Ba/IbHI M’43U, CUMeTpis, CUHepris.

I0. H. Maptun, H. P. IlnaByukas

I'BY3 «TepHOIIOJILCKUM TOCYIapCTBEHHBIN MeITUITMHCKUN YHUBepcUTeT UMeHH U. . Top6aueBCKOTo»
TepHOIIOJIECKUH HAITMOHAIBLHBIN I1eJarOTHYeCKUN YHHBEePCUTeT UMeHHU Biragumupa 'HaTOKa

CpaBHUTEJIbHBIN aHAIN3 JIeKTPpOMHOrpadprIecKoil aKTHBHOCTH
>KeBaTeJIbHBIX MBIIIIL Y JIUI] C OPTOAOHTHYECKOM IIaTOJIOTHel M JIUIL C
OpPTOrHaTHYEeCKHUM IIPUKYCOM

Pe3rome. AHain3 II0KasaTesed OMO3JIEKTPHYECKOM aKTHBHOCTH >KeBaTeJbHBIX MBIIII], a TakKXKe Ta-
KHX XapaKTepHUCTHK, KaK MUX CMMMEeTPHUYHOCTb M CHHePIU3M PEeKOMEHAVIOT [JIf OIIpefie/leHUs CTelleH!
GYHKIIMOHAIBbHBIX HapYIlIeHUH YKasaHHBIX MBIIIIL. 1]eJIbI0 HCCIeJ0BAaHUSA OBLIO IIPOBECTHU CPAaBHUTEIbHBIN
aHaJIu3 3JIeKTpoMHUorpadruecKor aKTUBHOCTH KeBaTeIbHBIX MBIIIIIT Y JIUI] C OPTOLOHTHYECKOH I1aTOJIOTH-
el U JIUI] C OPTOTHATHYEeCKUM IIPUKYCcOM. IIpoBefieHO II0BEPXHOCTHYI0 CYMMAapHYI0 3JIEKTPOMHOrpaduio m.
Masseter u mepegHel yactu m. Temporalis y 87 JuIl ¢ HaIU4IWeM OPTOLOHTHUUECKOM ITaTOJOTUH U Y 22 JIUI]
C OPTOTHATHYECKHM IIPUKYCOM IIPH C’KaTHH Ha 3y0ax U Ha BaTHHIX BaJuKax. OIpe/iesleHO yMeHbIIIeHHe
CpefHero ImoKasaTeJssi aMILIUTYABL OAHOMMEHHBIX MBIIII] ¥ HHEKCOB COOTHOIIIEHUS CPeJHUX II0Ka3aTeei
aMILIMTY/BI MBIIIII] IIPABOX U JIEBOM CTOPOH IIPH C’KaTUHM Ha BaJIMKaX B CPAaBHEHHUH CO CXKaTHeM Ha 3ybax B
06enx rpynmax HabsrogeHus. [Ipu cpaBHeHUH K03QGUITMeHTa KOOPAUHAIIUY OJJHOMMEHHBIX MBIIIII] MeXIY
TPYyIIIaMHU CTaTUCTHYECKH 3HAYMMBIX OTJIMYMH I m. Masseter He BBLISIBJIEHO, B OTJIMYME OT TeX JKe II0Ka-
3aresiei 1y m. Temporalis (p<0,05). CocTosIHHE OKK/II03UH OTpakaeTcs Ha pe3yibTaTax IMI, UTo 6BLIO0 ITOJ-
TBEeP>K/€HO HAMHU B JaHHOM HCCIeJ0BaHUU. [IpH HaJIMUUK OPTOLOHTHUYECKOM ITaTOJIOTUH Pe3yabTaThl IMI
HY>KHO OIleHHBaTh B KOMILJIEKCe C pe3yJIbTaTaMHU APYTUX UCCAe0BaHUY (AarHOCTHKA JUCcOyHKIIMY BHUC,
KJIMHUYeCKHUH QYHKIIMOHAIBLHBIN aHaINU3, HCcCaefoBaHue cocTogHUA BHUC). Heo6xXoguMO IIPOBOAUTD Aallb-
HeMIlHe UCC/IeJOBAaHUA B 3TOM HallpaBJIeHUH C I1eJIbI0 BEIZIeJIEHUS U BEIICHEHHUS OT/e/IbHBIX IIPUYHH BO3-
HUKHOBEHHS aCUMMETPHH >KeBaTe/JbHBIX MBIIII, €€ CBA3H C HaJIMYHeM OPTOMOHTHYECKOM IIaTOJIOTHU U

BJINSIHUS Ha T€YE€HHE U Pe3yJbTaTbl OPTOAOHTHYECKOI'0 JIEUEHHUA.

KiaroueBble cioBa: OPTOOOHTHYECKasA

TIaTOJIOTHSI,

OPTOTHATUUECKUH IIPUKYC, II0BEPXHOCTHas

3JIeKTp0MI/IOI‘pa(1)I/IH, JKeBaTeJIbHbIe MBIIIIIBI, CHMMeTPUA, CHHEePIud.

Introduction. Occlusion pathologyis associated
with disorders of the temporomandibular joint
(TM]) and changes of the masticatory muscles
functionality [2, 8]. During the study when
creating experimental occlusal interferences
asymmetrical jaw muscles-elevators contraction
occurred, but there were no symptoms of tempo-
ro-mandibular disorder (TMD) [8]. Based on these
data, it was concluded that asymmetric activation
of the masticatory muscles, found in the pathology
of occlusion, deformation and adentia and in
dysfunctional states of TMJ is a compensatory
mechanism for achieving the stability of the lower
jaw during chewing [9, 11].

To characterize the functional state of masti-
catory muscles according to the results of elec-
tromyography (EMG) it was proposed functional
tests, the main of which was the rest position and
maximum willful compression (MWC). In many
studies [4, 9, 13] it was proved that the rate of the
MWC depends on the number of occlusal contacts

and their location on teeth, bite height and the
presence of pathology bite.

For processing and analysis of electromyograms
a number of methodical techniques, that allow
establishing their quantitative and qualitative
characteristics in normal and pathological
conditions were developed. For this purpose
symmetry, synergy and the ratio of activity and
rest phases of the chewing muscles are determined
in EMG. Such techniques are recommended for
determining the degree of functional disorders of
neuromuscular condition compared with occlusive
characteristics. To improve the effectiveness of the
analysisofEMGindicatorsrelative valuesandindices
are used to compensate for inconsistencies of the
characteristics of certain devices and conditions of
conducting EMG studies [3, 6, 10]. Unfortunately,
these methods are not currently widespread
used and don’t receive proper attention. EMG
data are recommended for planning treatment,
its realization and preventing complications of
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pathology bite, and hence a detailed study of these
indicators is important in dentistry.

The objective of the study. Comparative analysis
of masticatory muscles electromyographic activity
in patients with orthodontic disorders and those
with orthognatic bite.

Materials and methods. For the study
it was selected 87 individuals (41 male and
46 female) with the presence of orthodontic
pathology among the students of Dental Faculty of
I. Horbachevsky Ternopil State Medical University.
The average age of the patients was 19.3 + 1.1 years.
The criteria for inclusion were the patient’s
consent for the survey, the lack of medium and
large defects of dentition, without signs of acute
temporo-mandibular disorder. The study excluded
people with medium and large defects of dentition,
severe tooth-jaw deformities, as well as tooth decay
and its complications, generalized periodontitis in
the acute stage. To control during this study it was
selected a group of 22 people with orthognathic
bite, with no signs of muscle-joint dysfunction and
periodontal disease (average age — 19.2 + 0.9 years).
These individuals were examined by the standard
scheme of history case with clinical functional
analysis. We conducted electromyographic
study using electromyograph BioEMG III of
BioPack complex according to the manufacturer’s
recommendations (Bio RESEARCH Assoc. Inc., USA).
The analysis of bioelectric activity of masticatory
muscles (front m. Temporalis, superficial part of
the m. Masseter) at rest position and at MWC for
5 seconds was conducted. We determined the
symmetry, the average amplitude and synergy of
the various groups of masticatory muscles when
performing this function. The study was repeated
using cotton rolls placed on molars. Comparative
analysis of the teeth compression results and those
usingrollsinlateral areas ofthe jaws was performed
for each series and it was determined the balance
of symmetric masticatory muscles on the left and
on the right at a coordination rate of bioelectrical
activity (BEA) by Aav., which provides correlation
miscalculation of the same name muscles [3, 6].
The level of chewing muscles asymmetry was also
determined according to the method [10], where
the difference between the higher and lower index
of similar amplitude of the same name muscles
was divided by the maximum amplitude and
multiplied by 100%. Survey results were analyzed
using statistical package NCSS 2007 software
(V.07.1.20, Utah, USA).

The results and discussion. The comparative
analysis of age characteristics of people of both
working and control group by Student’s t-test did
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not determine statistically significant differences
between the groups (p>0,05). The analysis of
study results according to the algorithm of total
superficial EMG showed significant differences
between the rates of temporal and masticatory
muscles, which once again confirmed the
impact of a number of general and local factors,
including the patient’s condition and technical
characteristics of the electromyograph, on the
results of the study [3, 4, 10].

During the qualitative analysis of total
superficial EMG it was found that bursts of
spontaneous activity at rest position were
observed in 38.2 % of the working group, while the
control group included 4.2 % of the patients. The
activity of masticatory muscles in rest position
in the patients of the control group was within
the established norm (less than 2 % of the index
MWOQ() [10]. In 7 patients (8.1 %) of the working
group overall level of activity slightly exceeded
the allowed norm and was defined as 2.16-3.03
mcV. Several people in both groups at MWC with
cotton rolls and without them demonstrated the
predominance of m. Temporalis over m. Masseter:
4 people in the experimental group (4.6 %)
and 1 person in the control group (4.5 %). The
parameters of m. Masseter amplitude prevail in
most patients examined according to the results of
MWC. BEA index m. Masseter at maximum willful
compression in central occlusion is an individual
indicator and data presented in various literary
sources differ significantly. According to the
statement [7], the increasing of the activity of m.
Masseterindicateschronicbruxismorloweringthe
bite height. Reducing the height of the bite, which
is observed in particular in orthodontic pathology
II class by Angle, is often accompanied by a BEA
decrease of chewing muscles. Their asymmetry at
closing may occur due to disharmony of occlusal
ratios of left and right side dentition. M. Masseter
and m. Temporalis react differently to changes in
occlusal correlations that may affect the stability
of the mandible at compression [9].

The comparison of EMG studies according
to the amplitude parameters of the same name
muscles at compression in the control group
identified its reduction at compression on rollers
at an average of 1/3 compared to the compression
on teeth, but without statistically significant
differences in the t-test (p>0.05 ). Indicators m.
Masseter were significantly different in each
person, average parameters were determined
with great errors and deviations, indicated by
the figures of Maximum (Max) and minimum
(Min) (Table 1).



In the working group the results of EMG
studies according to the amplitude parameters of
the same name muscles at compression were as
follows. It was revealed the decrease of an average
activity at compression on rollers to an average of
1/3relatively to compression on teeth, but there were
no statistically significant differences in the t-test
(p>0.05). Average parameters were determined
with great errors and deviations, with significant
differences of values «Max» and «MIN» (Table 2).

While analyzing the amplitude of MWC of
masticatory muscles some peculiarities were
discovered. In the control group 1 person (4.5 %)

JuTsT4a CTOMAaTOJIOTiS

demonstrated anincreased activity at compression
on cotton rolls compared to compression with
no rolls (83.1 mcV and 58.8 mcV, respectively)
m. Masseter on the left. While other examined
patients in this group showed the decrease of the
amplitude at biting on cotton rolls compared to
the compression with no rolls. Processing the data
received in the working group it was found the
increase of amplitude in the right m. Masseter at
compression on rolls (44 patients or 50.6 %), while
the value of this increase amounted to 1.5 to 22.7
mcV. In the left m. Masseter 26 individuals (29.9 %)
showed changes from 1.9 to 35.6 mcV.

Table 1. Comparative analysis of the average amplitude of muscles lifts the lower jaw
in the control group (n=22), p>0.05

Indicators of amplitude BEA of masticatory muscles,
mcV

Muscles mtype of loading
Max-Min
m. Masseter (right) Without cotton rolls 51.18+6.37 116.72-21.53
With cotton rolls 35.07+5.48 79.26-18.44
m. Masseter (left) Without cotton rolls 79.43+15.68 238.54-24.71
With cotton rolls 44.19+9.03 126.19-3.85
m. Temporalis (right) Without cotton rolls 42.16+7.05 90.72-18.37
With cotton rolls 29.65+3.15 66.28-10.38
m. Temporalis (left) Without cotton rolls 41.21+7.37 113.59-21.74
With cotton rolls 29.51+4.62 83.25-7.61

Table 2. Comparative analysis of the average amplitude of muscles lifts the lower jaw
in the working group (n=87), p>0.05

Indicators of amplitude BEA of masticatory muscles,
Muscles Type of loading mcV

Max-Min
m. Masseter (right) Without cotton rolls 58.37+5.25 127.43-2.58
With cotton rolls 51.75£5.18 177.14-8.62
m. Masseter (left) Without cotton rolls 74.23+7.52 216.02-8.58
With cotton rolls 54.63+8.49 194,81-9.64

m. Temporalis (right) without cotton rolls 32.76+2.37 69.57-8.28
With cotton rolls 27.61+3.05 63.92-5.41

m. Temporalis (left) Without cotton rolls 35.37+2.48 63.35-8.39
With cotton rolls 28.31+2.18 59.64-6.33

Inm. Masseter on the right similar changes were
found in 15 (17.2 %) patients and the magnitude of
such changes ranged from 2,6 mcV to 23.1 mcV, in
m. Temporalis on the left - in 26 people (29.9 %) at
avalue of 2.4 mcV to 32.5 mcV. In general, changes
towards increasing of the compression amplitude
were typical for patients with reduced height of
bite (distal occlusion or second class by Angle).
According to some authors [1, 4] this symptom is

considered to be the factor that provokes TMD.
The comparison of the highest or average
activity in percentage is mostly used to assess the
symmetry violation. The presence of asymmetry in
the masticatory muscles functioning is a warning
sign. It is believed that it precedes the occurrence
of TMD. That is why we conducted the analysis of
symmetry of chewing muscles BEA at the MWC on
teeth and using cotton rolls. The study identified
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a slight reduction of average indexes ratio of the
muscles on the left and right sides at compression
on rolls compared with compression on teeth,
but without statistical authenticity (p>0.05). The
index of coordination BEA m. Masseter and m.
Temporalis(Aav.) was calculated. According to
the data of literary sources for this parameter
results no less than 87.0+0.9 % is considered to
be physiological [6]. As a result of our research
in most cases of Aav. we obtained more than
100% (124+12 % 117+15 % 122+17 %), indicating
a significant prevalence of EMG amplitude
parameters on the left. Statistically significant
differences between the coordination indexes at
teeth compression and compression on rolls was
not found (p>0.05) (Table 3).

According to the recommendations [10] we
determined asymmetry coefficient of ratios m.
Masseter on the left and right sides. In the control
group, the rate at compression on the teeth was

26.1£3 %, using cotton rolls — 26.8t6 %. For m.
Temporalis this figure in this group was 31.8+5 %
at compression on teeth and 35.2+6 % at
compression on rolls.

No significant statistical differences when
comparing the indexes of the asymmetry ratios
for m. Masseter and m. Temporalis at compression
on teeth and the one on rolls were found. This
resulting average coefficient of asymmetry for
m. Masseter was significantly lower (t-criterion,
p>0.05).

Within a working group calculated index of
asymmetry for m. Masseter at compression on
teeth was 27.6+6%, the one on rolls — 28.2+1 %.
The same figure for m. Temporalis was 15.8+4 %
and + 21.4 % respectively. Statistically significant
differences were found when comparing the
indices for m. Masseter and between indexes of
m. Masseter and m. Temporalis at compression on
teeth and on rolls.

Table 3. A comparative analysis of the average rate of muscle coordination

contrcil group workirlg group t p
(n=22) (n=87)
m. Masseter Without cotton rolls 1.35+0.16 1.48+0.17 0.72 p>0.05
With cotton rolls 1.28+0.18 0.96+0.08 1.61 p>0.05
m. Temporalis Without cotton rolls 1.52+0.12 1.61+0.13 0.51 p>0.05
With cotton rolls 1.05+0.17 0.59+0.11 1.28 p>0.05

By analyzing the ratio of asymmetry for m.
Masseter and m. Temporalis at compression
on teeth we found a significant difference
(t2-Student’s criterion = 2.84, p2<0.05). When
analyzing correlations of asymmetry indices for
m. Masseter and m. Temporalis at compression on
rollers marginal difference (t3 = 1.87 at t-critical =
2.012,p320,05) was found. We found no statistically
significant differences between the degree of
asymmetry for m. Masseter at compression on
teeth and rolls when comparing the parameters
in the control and working group. At the same
time, statistically significant differences between
the working and control group were found while
comparing the asymmetry for m. Temporalis (t1,
pl - Table 4).

According to studies [10], the asymmetry at
the level of 10-15 % is already significant for m.
Masseter. This phenomenon was observed in both
groups approximately equally and demonstrated
with asynchrony in the MWC early phase.

In most studies in Ukraine, much attention is
paidtothe prevalence ofasymmetry of masticatory
muscles at closing and chewing in patients with
TMD [2, 5, 6], while the presence of orthodontic
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pathology is not taken into account. Although it is
proved that the presence of interferences when
chewing is a factor that contributes to bruxism,
TMD, gums and periodontal lesions. Herewith
a widespread viewpoint as to the application
of cotton rolls for re-programming of chewing
muscles, proper positioning of the mandible and
eliminating the negative impact of premature
contacts at closing on the state of the chewing
muscles. In the study, these data have not been
confirmed by us. It is proved that for functional
harmony of masticatory apparatus muscles
work in synergies and with agreed antagonism
according to existing programs and this is a
consequence of adaptation and compensation
processes. It is also proved that orthodontic
pathology affects the amplitude and symmetry
parameters when performing a functional test
of MWC. When periodontal diseases occur the
activity indices are falling, but with an increased
abrasion they can decrease and increase, under
certain conditions [1, 4]. Thus, the data we
obtained in both groups correctly characterize the
samples of occlusal condition and are to a lesser
extent related to the states of TM] dysfunctions.
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Table 4. A comparative analysis of similar muscle asymmetry coefficient

Contrcil group Workillg group t p

(n=22) (n=87) 1 !
m. Masseter Without cotton rolls 25.4+4 27.3+2 0.37 p>0.05
With cotton rolls 25.1+3 27.8+3 0.52 p>0.05
m. Temporalis Without cotton rolls 34.3+5 17.3+3 2.58 p<0.05
With cotton rolls 38.6+3 22.8+2 2.98 p<0.05

Conclusion. The condition of occlusion appears
on the EMG results, which have been confirmed
by us in this study.

At orthodontic pathology the EMG results
should be evaluated together with the results of
other studies (the diagnostics of TMD, clinical
functional analysis, TM] study). It is necessary
to conduct further research in this area in order
to highlight and explain some causes of the
appearance of masticatory muscles asymmetry, its
connection with orthodontic pathology, its impact
on the course of the disease and the results of
orthodontic treatment. It should be also noted, that
the analysis of the maxillofacial muscles-synergists
significantly enhances the evaluation of the results.
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