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ELECTROMYOGRAPHIC EVALUATION OF MASTICATORY MUSCLES IN PATIENTS
WITH UNILATERAL CROSSBITE AND LATERAL MANDIBULAR SHIFT

e-mail: svitlanal9771@ukr.net

Electromyography of masticatory muscles is informative and modern method of diagnostics in dentistry and in
orthodontics particularly. Unilateral crossbite is associated with asymmetric activity of masticatory muscles. Electromyography
was conducted in 20 patients with unilateral posterior crossbite with right side (9 patients) and left side (11 patients) mandibular
shift in the period of the permanent dentition. The result of electromyography was a graphical representation and a digital
characteristic of the contractility of the temporomandibular muscles. It was revealed association between unilateral posterior
crossbite, chewing cycle and deviation in electromyography activity. The reducing of the masseter activity on the cross bite side
and increasing on the non-cross bite side have been demonstrated.
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EJEKTPOMIOTPA®IYHA OIIHKA KYBAJTBHUX M’SI3IB Y ITAIIICHTIB )
3 OIHOBIYHNM MEPEXPECHUM ITPUKYCOM TA BIYHUM 3MIIIEHHSIM HAKHLOI
LEJENN

Enexrpomiorpadis xyBaabHHX M’S3iB € iHGOpMAaTHBHHM i CydyacHHMM METOAOM MiarHOCTHKH B CTOMATOJOTII Ta B
OopTOoIOHTIi 30KpeMa. OIHOCTOPOHHIN MEPEeXPEeCHU MPUKYC IMOB’SI3aHUN 3 ACUMETPUYHOIO MisUIBHICTIO KYBalIbHHX M’sI3iB.
Enexrpomiorpadis >KyBaapHUX M’s3iB mpoBexeHa 20 mamieHTaM 3 OJHOCTOPOHHIM IEPEeXpPEecHHM NPHKYCOM 31 3MIIIeHHSIM
HIDKHBOI miesenu B mpaBy (9 mamientiB) i niBy (11 mamieHTiB) CTOpOHM y mepioA mocTiiiHOro mpukycy. Pesynbratom
enexrpomiorpadii Oyso rpadiuHe 300paxkeHHs Ta LHU(POBa XapaKTEPUCTHKA 010€IEKTPHYHOT aKTUBHOCTI CKPOHEBHX 1 XKyBaIbHHUX
M’si3iB. BUSBIEHO 3B’SI30K MDK OJHOCTODOHHIM IIEPEXPECHHM HPHKYCOM, LHMKJIOM JKYBaHHS Ta BiJXWICHHAM
eneKTpomiorpadiifHoi akTHBHOCTI. BCTaHOBIEHO 3HMKEHHS KyBalbHOI aKTHBHOCTI Ha CTOPOHI MEPEXPECHOr0 MPUKYCY Ta
301IbIICHHS TOKa3HUKIB eneKTpomiorpadiiiHoi akTHBHOCTI Ha POTHIICKHIH CTOPOH.

KorodoBi cioBa: enexrpomiorpadist, xyBaiabHi M’sI3H, TATOJIOTIS IPUKYCY

The work is a fragment of the research projects “Status of dental health and its correction on the basis of systematic
analysis of clinical-laboratory, radiological, morphological, functional, aesthetic parameters in persons of different ages number”
state registration No. 0120U002143, “Interdisciplinary approach to the diagnosis and treatment of patients with dental anomalies
and deformities”, state registration No. 00118U004343.

Electromyography (EMG) is an experimental investigative method of examination based on
recording and analysis of myoelectric signal. According to dates of researches electromyography is the
study of the electrical signal that muscles produce [3]. EMG is the technique for assessment and recording
the electrical activity produced by muscles while they are in rest or activity [7,11].

In the past, orthodontists depended mainly on static and stable records in the form of cast models
and head films analyzes for diagnosis and treatment planning. Since orthodontists have moved from a stable
to a dynamic and functional concept of occlusion, it is mandatory that orthodontist should know how a
muscle act, have knowledge of physiology of skeletal muscle contraction [9].

In Dentistry the potentials in actively contracting lingual and masticatory muscles can be studied. EMG
also can be is used for identifying the results of the therapy, monitoring of bruxism and muscles tracking,
evaluation of muscle asymmetries or possible postural disturbances and significant muscles weakness.

There are two types of EMG electrodes: surface electrode and inserted electrodes. Usually, surface
EMG is used to assess muscle function by recording muscle activity from the skin surface over the muscle
using a pair of electrodes. Surface EMG permits the noninvasive investigations of the bioelectrical
phenomena of muscular contraction [6]. Surface EMG electrodes use a non-invasive approach for EMG
signal measurement and detection. The current can flow into the electrode and theoretically behind it;
between the skin and the detecting surface formation of chemical equilibrium takes place through
electrolytic conduct. Advantages: simple and very easy to implement; surface EMG electrodes require no
medical supervision and certification. Disadvantages: they are generally used for superficial muscles only;
their position must be kept stable with the skin; otherwise, the signal is distorted.

EMG of masticatory muscles is informative and modern methods of diagnostics of TMG disorders,
muscles and intra-capsular. EMG was conducted at stages of diagnostics (for evaluation of muscles
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activity) and treatment in patient with TMG disorders and confirmed effectiveness orthodontic treatment
algorithm [14].

Posterior cross bite is defined as a malocclusion with the presence of one or more teeth of the
posterior group (from canine to second molar) in an irregular (at least on cusp wide) bucco-gingival or
bucco-palatal overlap [8]. Its prevalence in the primary and early mixed dentition is 8§-22 % among
orthodontic patients [1] and in 5-15% among the general population [4]. Dental, skeletal, and
neuromuscular factors can be recognized as possible etiological factors, but the most frequent cause of
cross bite is reduction of the maxillary dental arch width. Even if spontaneous correction can occur [2],
posterior crossbite, and especially unilateral posterior cross bite, can result mandibular shift. It has been
suggested that an altered morphological relationship between the upper and lower dentition is associated
to right-to-left-side differences in the condyle fossa relationship. The asymmetrical function in patients
with posterior cross bite was reported to be associated to different development of the right and left sides
of the mandible over time, asymmetric contraction of the masticatory muscles, thickness of the unilateral
masseter muscle, and a different chewing pattern.

The purpose of the study was to investigate the association between posterior unilateral cross bite
in patients (with right-side and left-side shift of the mandible) and EMG activity of masticatory muscles.

Material and methods. There were examined 20 patients (average age — 18.3340.86 years) with
unilateral posterior crossbite (ULPC) (11 patients with right-side shift and 9 patients with left-side shift) at
Orthodontics Department of Danylo Halytsky Lviv National Medical University.

The electromyographic complex “Neuromyograph Synapsis”, manufactured by the scientific and
medical factory “Statokin”, was used to measure the biopotentials of the masticatory muscles. The activity
of the masticatory muscles was evaluated simultaneously from both sides. Before the electrodes were
fixated, the areas of the greatest muscle tension were palpated.

EMG procedure. To obtain a good quality of EMG signal, impedance of the skin was reduced by
removing the hair completely from the location where the electrodes were to be placed. In order to eliminate
any wetness or sweat on the skin, the skin was cleaned with alcohol. The abrasive gel was used to reduce
the dry layer of the skin. The surface EMG electrodes were positioned along the longitudinal midline of
the muscle. The distance between the center of the electrodes and detecting surfaces was 1 cm. The
longitudinal axis of the electrodes was parallel to the length of the muscle fibers during investigation.

In the study, electromyographic recordings of the biopotentials of the masseter and temporalis
muscle were performed during general chewing, chewing on the right and left sides.
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Fig. 1. Fragment of EMG during the general chewing cycle of the 12-years-old patient. which fully characterizes the
Diagnosis: unilateral posterior cross bite bioelectrical activity.
Examination of patients was carried out taking into account the main provisions of the Helsinki
Declaration on Biomedical Research (Seoul, 2008). Informed agreement of the patient to the examination
was obtained.
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Statistics 10.0 software was used for statistical data processing. For calculation of arithmetic
meanings, their mistakes and probability of difference between them t-test for unpaired samples was used.
Differences in meanings were considered statistically significant at p<0.05. Correlation dependences were
measured using the Kendall-Tau correlation coefficient in the absence of a normal distribution.

Results of the study and their discussion. Examination of the general chewing cycle
characteristics in patients with UPCB and right-side shift shows the absence of significant difference during
general chewing (p>0.05) (fig. 1).

Table 1
EMG during general chewing cycle in patients with UPCB
Patients with right-side shift Patients with left-side shift

Muscle Valid Mean Standard- Muscle Valid Mean Standard-

Areas N Error Areas N Error
LTA A(max) | 11 842.41 95.53 LTA A(max) 9 868.82 47.86
LTA A(aver) | 11 234.93 21.27 LTA A(aver) 9 166.53 21.98
LTA S 11 333.04 46.59 LTA S 9 154.17 10.02
RTA A (max) | 11 944.50 67.63 RTA A(max) 9 1310.04 181.86
RTA A(aver) | 11 233,88 30.35 RTA A(aver) 9 267.11 72.01
RTAS 11 363.81 53.82 RTAS 9 317.14 85.80
LM A(max) 11 1084.57 135.06 LM A(max) 9 3189.57 774.89
LM A(aver) 11 442.16 115.84 LM A(aver) 9 364.29 23.14
LM S 11 591.60 193.39 LM S 9 283.15 30.70
RM A(max) 11 1128.52 174.04 RM A(max) 9 1231.96 131.15
RM A(aver) 11 463.53 144.91 RM A(aver) 9 249.60 38.55
RM S 11 619.78 237.20 RMS 9 265.16 52.45

Comparison of chewing muscles activities in patients with UPCB and left-side mandibular shift
revealed a significant difference in 1.5 times between maximal amplitude of chewing of the left temporalis
anterior and the right temporalis anterior muscles (868.82+47.86 uV vs 1310.04£181.86 uV, p<0.01);
almost in 2.6 times (3189.57+£774.89 uV vs 1231.96+131.15 uV) between maximal amplitude of the left
masseter and the right masseter muscles; and in 1.5 times (364.29+23.14 uV vs 249.60+38.55 uV, p<0.05)
between average amplitude of the left masseter and the right masseter muscles.

While comparing the dates of EMG examination of both groups of patients with crossbite (right-side
and left-side shift) it was registered significant difference between maximal amplitude of chewing of left
masseter muscles (1084.57+£135.06 uV vs 3189.57+774.89 pV, p<0.01); average chewing square of left
lateral temporal muscles (333.04+46.59 uV vs 154.17+£10.02 uV, p<0.01); and average amplitude of chewing
of left lateral temporal anterior muscles (234 93+21.27 uV vs 166.53+£21.98uV, p<0.05), (Table 1).
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Fig. 2. Fragment of EMG during the rlght side chewing cycle of the 12-years-old petween maximal amplitude of
patient. Diagnosis: unilateral posterior crossbite

Kawan 4 (Right Masseter) | Kanan 3 (Left Masseter)

175



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 3 (81)

chewing of left temporalis anterior and right temporalis anterior and difference almost by 4 times
(142.44+15.51 uV vs 555.15£154.48 uV, p<0.05) of the mean means of chewing square of the left and
right temporalis anterior muscles (p<0.05).

There was difference by 2.5 times (170.04£28.56 uV vs 430.94£106.11 pV, p<0.05) while
comparing both groups UPCB patients with right and left shift between average mean of chewing activity
of the right temporalis muscles and between average mean of chewing square of right temporalis muscles
(139.074+24.86 uV vs 555.15£154.48 pV, p<0.01) in both group.

There were no significant
differences between activities of
masticatory muscles in patients
with right-side shift during left-
side chewing cycle (p>0.05).
While it was  observed
significant difference in patients
with left-shift only between
maximal amplitude of the right
| and left temporalis muscles by
 mme [ 000 [~ 1.6 times (699.82+6.48 PV vs

! b a0 1106.70£264.77 pV, p<0.05).
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Fig. 3. EMG during left-side chewing of 12-years-old patients. Diagnosis: unilateral chewing square Ofright temporal
posterior crossbite. anterior muscles (fig. 3).

The comparison of EMG activities of the obtained data confirmed direct functional correlation in
the patients with right-side shift between average left and right masseters activity, and in the patient with
left-side shift between average left and right temporal activity (t=1.00; p<0.001). It was also revealed
indirect functional correlation between average activity of left and right masseters in the patient with left-
side shift (7=-1.00; p<0.001) (table 2).

Table 2.
Kendall Tau correlations in patients with the right side and left side shift during masticatory (chewing) cycles
Right side shift Left side shift
Muscles area Ger}erql Right sifie Leﬂ side Gepergl Right siFle Left §id§
Mastication Mastication mastication mastication Mastication mastication
N 11 11 11 9 9 9
LTA A(max) & | T 0.99 1.00 1.00 1.00
RTA A(max) P <0.001 <0.001 <0.001 >0.05 >0.05 <0.001
LTA A(aver) T 0.59 1.0 0.6 1.0 1.0 1.0
&RTA A(aver) | P <0.05 <0.001 <0.05 <0.001 <0.001 <0.001
LTAS & T 0.99 1.00
RTA S P <0.001 >0.05 <0.001 >0.05 >0.05 >0.05
LM A(max) T 0.57 1.00 1.00 1.00
&RMA (max) P <0.05 <0.001 <0.001 <0.05 <0.05 <0.001
LM A(aver) T 1.00 0.60 0.60 -1.00 -1.00
&RM A(aver) P <0.001 <0.05 <0.05 <0.001 <0.05 <0.001
LMS & T 0.59 0.60 1.00
RM S P <0.05 <0.05 >0.05 >0.05 <0.001 >0.05

EMG results in comparison during right-side chewing cycle in the patients with UPCB and right
side deviation demonstrated a direct functional correlation between left and right temporalis maximal and
average activity, also between left and right masseter maximal activity. The comparison of the EMG
obtained data during right-side chewing cycle in the patients with left deviation showed direct functional
correlation between left and right temporalis average activity and left and right average meanings of
chewing square (1= -1.00; p<0.001).
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The date of comparison during left side chewing cycle in the patients with right side deviation
revealed direct functional correlation between maximal activity of left and right temporalis muscles, left
and right masseter muscles and left and right temporalis meanings of chewing square (t=1.00; p<0.001).
While comparing the muscles activities in the patients with left side shift showed direct functional
correlation between maximal and average activity of left and right temporal muscles and between maximal
activity of left and right masseter muscles (1=1.00; p<0.001). There were indirect functional correlations
between average activity of left and right masseter muscles (1=-1.00; p<0.001).

Many studies have also determined the influence of the transversal malocclusions on the function
of the masticatory muscles. Moreno et al. observed that the posterior crossbite resulted in a large decrease
of masseter activity during a maximum effort test, thus most of the force was generated by the anterior
temporalis muscle [10]. Another study showed that this malocclusion also affected mastication [12]. The
percentage of reverse cycles when chewing was 59.0 % (soft bolus) and 69.7 % (hard bolus) for the affected
side, and 16.7 % (soft bolus) and 16.7 % (hard bolus) for the non-affected one. Moreover, it was once more
proved that masseter activity was reduced on the crossbite side and unaltered or increased on the non-
affected side and it coincides with our research.

Slightly divergent results were presented by Tecco et al. [15]. The surface EMG activity for the
masseter muscles between patients with crossbite and the control group was similar, suggesting that the
occlusal alteration being investigated had no predictable effect on the activity pattern of these muscles.
Nevertheless, they observed a significant difference in surface EMG activity for the anterior temporal
muscle, which was higher at rest on the crossbite side. They also observed significantly lower activity in
the sternocleidomastoid muscles during maximal volunteer’s clenching in the control group compared to
the group with transverse malocclusion.

According recently study it was revealed difference in amplitude mean between the malocclusion
types on the crossbite sides and non-crossbite sides of the superficial masseter and temporal anterior
muscles (p<0.05) [13]. This study confirmed there was a decrease in superficial masseter and anterior
temporal muscle activity on the crossbite side rather than in the non-crossbite side in Angle’s class I and
class II. However, there was an increase in activity of the superficial masseter and anterior temporal
muscles on the crossbite side for class II1.

Analysis of the studies presented above confirms influence of malocclussion on the electrical
activity of the masticatory muscles. Therefore, surface EMG extends the number of tools that are useful in
the clinical diagnosis of sagittal as well transversal malocclusions.

1. Present investigation demonstrated significant difference between both group of the patients
with unilateral posterior crossbite with right side and left side shifts of mandibular.

2. Unilateral cross bite with mandibular right or left shift is associated with asymmetric activity of
masticatory muscle.

3. t was revealed association between posterior cross bite and chewing cycle and deviation in EMG
activity, reduce of masseter activity on the cross bite side and unaltered or increased on the non-cross bite side.
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THE ROLE OF ENDOCRINE FACTORS AND HEAT SHOCK PROTEINS (HSP60
AND GROEL) IN PREDICTING THE EFFECTIVENESS OF TREATMENT
OF CLIMACTERIC SYNDROME

e-mail: sokolinna64@gmail.com

The research was carried out during the examination and treatment of 158 patients with the climacteric syndrome. The
patients were divided into two groups: 1 group included 80 patients receiving menopausal hormone therapy; group 2 included 78
women who were not treated. All patients from two groups had their levels determined: anti-Miillerian hormone, follicle-
stimulating hormone, luteinising hormone, and thyroid-stimulating hormone. In addition, a study of the level of antibodies (IgG)
to human heat shock protein 60 (HSP60) and its bacterial homolog (GroEl) was conducted. As a result of the multivariate analysis,
a reduction (p=0.012) of the risk of not achieving the effect of treatment due to symptoms of estrogen-deficiency state was found
for treated patients, OR=0.29 (95 % CI 0.11-0.76) in comparison with the untreated group female patients (when standardised by
the level of anti-Miillerian hormone). A higher (p=0.017) risk of not achieving the effect of treatment due to symptoms of an
estrogen-deficient state revealed at a higher level of anti-Miillerian hormone, OR=6.1 (95 % CI 1.4-27) for every 1 ng/ml.
Indicators of HSP60 and GroEl do not affect the effectiveness of treatment of clinical manifestations of estrogen deficiency.

Key words: perimenopause, climacteric syndrome, menopausal hormone therapy, HSP60.
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POJIb EHIOKPUHHUX ®AKTOPIB TA BLJIKIB TEIIJIOBOI'O IIIOKY (HSP60 TA GROEL)
Y HIPOI'HO3YBAHHI EOEKTUBHOCTI JIIKYBAHHSA KIIIMAKTEPUYHOI'O CUHAPOMY

HayxkoBo-ocnizgna poboTa npoBoAnIacs npu 0OCTeXEHHI Ta JTiKyBaHHI 158 marlieHToK 3 KIIIMakTepUIHHUM CHHIPOMOM.
[MamienTku Oynu posnopiieHi Ha 2 rpymu: o 1 rpynu ysiiinuio 80 mamieHToK, sKi OTPHUMYBAJIX MEHOIAy3albHy TOPMOHAIIBHY
Tepariio; 10 2 rpyH yBIiHILIO 78 )KiHOK, SIKUM HE TPOBOAMIIOCH JIIKyBaHHs. BeiM mariieHTkam 3 ABOX TPYII TPOBEACHO BU3HAUYCHHS
PIBHIB: aHTHMIOJIEPOBOTO TOPMOHY, (ONIKYJIOCTUMYJIIOI0YOr0 TOPMOHY, JIFOTEIHI3yI0YOT0 FOPMOHY, TUPEOTPOITHOIO TOPMOHY.
JlomatkoBo mpoBommiiochk nociijpkeHHs piBHs antutin (IgG) mo moxcekoro 6inky TemoBoro moky 60 (HSP60) Ta ioro
6akrepiansHoro romonora (GroEl). B pesynprari mpoBeneHoro 6araTogakTOpHOTO aHAI3y BHSBICHO 3HIDKeHHS (p=0,012)
PH3HUKY HE IOCATHEHHS eDeKTy JTiKyBaHHS 32 CHMIITOMaMH €CTPOreH-1e()ilIUTHOTO CTaHy [UIsl IPOJIiKOBaHHX MaiieHToK, BII1=0,29
(95 % A1 0,11-0,76) y nopiBHAHHI i3 TPYIOI0 HEe MPOTIKOBAHUX Mali€HTOK (IIPU CTaHAAPTH3ALI] 32 piBHEM aHTHMIOJIEPOBOTO
ropmony). Busieneno Buniumii (p=0,017) pusuk He gocsrHeHHs eeKTy JIKyBaHHs 32 CAMITOMaMH €CTPOTeH-1e(illUTHOTO CTaHy
HpH OiIbII BUCOKOMY PiBHI aHTHMIOJIEpOBOro ropmony, BIII=6,1 (95 % I 1,4-27) na xoxuuii 1 ur/mi. IToxasuuku HSP60 Ta
GroEl, He BIJIMBaroTh Ha e()EKTUBHICTD JIIKYBaHHS KIIHIYHUX MPOSIBIB Ae(iLUTy €CTPOreHiB.

KurouoBi ciioBa: nepumeHonaysa, KiiMakTepu4HUN CHHAPOM, MEHOIay3ajlbHa ropMoHaibHa Teparmis, HSP60.

The study is a fragment of the research project “Actual issues of homeostasis, reproductive potential, the relationship of
reproductive and somatic health of women, improvement of methods for predicting, diagnosing and preventing obstetric
complications and gynaecological diseases, studying the impact of maternal health on the fetus and newborn”, state registration
No. 0119U100601.

Perimenopause is the process of the physiological transition of the female body from the
reproductive stage to postmenopause. The perimenopausal transition includes several physiological
changes that cause discomfort and affect a woman's quality of life. Changes during perimenopause lead to
endocrine dysregulation of the reproductive system: the cycles become shorter and more sporadic, and the
ovaries synthesise less estrogen and progesterone, which leads to disruption in the “ovary-pituitary-
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