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Annotation. Myostimulation and electromyostimulation are important because of the parts 

involved, both diagnosis and treatment in orthopedic dentistry. This article takes into account 

the assessment of the electromyography of the masticatory muscles with the study of data on 

the direct correlation of changes in body mass index (BMI) and indicators of physical activity 

regressing with age. 

Keywords: electromyography, myostimulation, body mass index, masticatory muscles, 

complete edentulism.  

Introduction. M.Palinkas et al. (2010) reliably determined a progressive decrease in the 

thickness of the chewing muscles at rest and with maximum contraction in people over the 

age of 60, which is accompanied by a decrease in the electromyographic activity of the 

masticatory muscles in adulthood (Cecilio F.A., 2010, Akbarov A.N., 2017). This is confirmed 

by the progressive increase in the world scientific and practical interest in electromyography 

in dentistry.                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

Until now within the framework of the interconnection discussion of the influence between 

the inflammatory component and nutrition in adentia remain. The theory of maintenance of 

inflammatory processes in the oral cavity, as a resultant retrospective factor of adentia, seems 

to us the most justified (Hämäläinen P., 2004). 

In this aspect, with the purpose of optimal assessment the electromyography of the 

masticatory muscles it is necessary to take into account the data (Kaur M., 2009) on the direct 

correlation of changes in body mass index (BMI) and indicators of low physical activity 

regressing with age. 

Criteria for excluding patients from the study due to nonobjectivity and obtaining deliberately 

nonobjective results: 

 - functional inferiority of the jaw joint (limited opening of the mouth, dislocation, muscle 

dysfunction, etc.); 

 - diseases of the jaw joint (arthrosis, osteoporosis, myopathy); 

 - the presence of any parafunctional disorders; 

Before starting each study food was placed in the patient's tongue. The patient, closing his jaw 

in occlusion, supports the food with his tongue and after the signal begins unilateral chewing 

movements. 

The study was carried out in the dynamics of chewing movements. During the study neck 

movements and head movements were minimized / excluded during electromyogram 

recording. 

https://doi.org/10.5281/zenodo.5584563
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The capabilities of the method of surface electromyography allowed it possible to study 

biopotentials in various muscle groups participating in the act of chewing: lifting the lower 

jaw - the anterior parts of the right and left temporal, right and left masticatory muscles; in 

the muscles that lower the lower jaw - the right and left suprahyoid and cervical muscles, the 

right and left sternum - the clavicular-mastoid muscles, which balance the position of the head 

on the spinal column and ensure the position of the lower jaw at rest. 

Two seances are required for each patient. The first seance is familiarization with the 

procedure. The results of the analysis were the data of the second measurement seance. 

When carrying out functional tests using food for chewing, the physician independently 

selects three natural food samples of moderately hard consistency of a convenient size and 

texture. The optimal standard size of food samples (according to Gaszynska E., 2017) for 

electromyography 23 × 11 mm. 

After removing fat the skin with alcohol to register the biopotentials of the studying muscles, 

surface electrodes with an applied gel-guide are fixed on the skin (Fig.5.3) in the area of the 

motor zone of the muscle under study parallel to the muscle fibers, using round children's Ag 

/ AgCl electrodes (diameter 30 mm). 

The placement of the electrodes is carried out in accordance with the recommendations of 

SENIAM (2016). Muscle activity was assessed according to BTS FREEEMG 300 (BTS 

Bioengineering, Milan, Italy), followed by analysis of the data obtained using a SMART version 

1.10.0225 analyzer using 20 - Hz and 450 - Hz Butterworth filters, calculating the root mean 

square root with a time window of 300 milliseconds.  

The patients were examined in 2 seances of three phases: during rest - without chewing, 

during isometric maximum contraction and during chewing. 

Before the study, the values of "rest" were recorded electromyographically for 10 seconds 

with an estimate of the time of one chewing movement (cycle). The isometric maximum 

contraction was assessed in the dynamics of the amplitude of chewing (ACh) for 20 seconds, 

followed by the calculation of the maximum peak of contractility - the amplitude of maximum 

contraction (AMC). Within the framework of the dissertation the study of the difference 

between the thickness of the masticatory muscles at rest and at the moment of maximum 

compression was carried out. Measurements of the thickness of the masticatory muscles at 

rest and at maximum compression were evaluated by ultrasound imaging. 

BMI was calculated using the formula - body weight in kg divided by height in meters, raised 

to the second power, using the protocol for measuring the sex - interval (Bassey E.J., 1986). 

The somatic cell mass index (SCMI) was calculated using Bodygram MF Plus v.1.2 for 

Windows. Arm muscle strength was determined using a portable hand dynamometer in a 

sitting position with an upper limb bent at a 90 ° angle based on the average of two successive 

measurements. 

To increase the reliability and objectivity of the electromyographic assessment of the 

masticatory muscles a comparative analysis of the body mass index (BMI), somatic cell mass 

index (SCMI), arm muscle strength (AMS) and the difference in the tension of the masticatory 

muscles was carried out (Table 5.5). 

 

Table 5.5 

Analysis of electromyography of masticatory muscles in edentulous patients with complete 

removable dentures 
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Parameter 
Edentia + Complete removable 

dentures 
Control group, norm 

Age, years 64.40±6.08 66.11±7.23 

AMS, kg 13.67±3.63 14.84±4.79 

BMI, kg /m2 24.89±4.12 28.67±4.20 

SCMI, kg / m2  6.29±0.86 6.50±1.18 

The difference in the tension 

of the muscles of the 

masticatory, mm 

3.77±1.74 3.67±1.73 

 

As a result of the comparative analysis of the studied parameters of BMI, SCMI and AMS for 

edentulous and complete removable dentures no statistically significant differences were 

revealed. 

With increasing age with the loss of natural teeth and adentia it was revealed that the average 

indicators of electromyographic activity decreases in active m. masseter (- 0.812; P = 0.111) 

and m. temporalis during active (- 2.693; P = 0.023) and passive (- 2.064; P = 0.027) muscle 

contractions, while a decrease in BMI is noted. 

Similarly, in patients with complete secondary edentulousness the mean electromyographic 

activity during one chewing cycle decreases with age in active m. masseter (- 1.491; P = 0.171) 

and m. temporalis during active (- 2.813; P = 0.021) and passive (- 2.160; P = 0.023) muscle 

contractions. 

With increasing age with the loss of natural teeth and edentulousness electromyographic 

evaluation revealed that the amplitude of maximum compression (AMC) decreases in m. 

temporalis during active (- 3.849; P = 0.017) and passive (- 2.305; P = 0.083) muscle 

contractions, while there is an ex                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

pressed increase in the mass index of somatic cells of the MISC (21.858; P = 0.067) against the 

background of a decrease in BMI (- 6.912; P = 0.017). 

Similarly, in patients with complete secondary edentulousness during one chewing cycle AMC 

decreases with age in m. temporalis during active (- 2.256; P = 0.034) and passive (- 1.338; P = 

0.084) muscle contractions. 

Patients in the control group with natural dentition had significantly higher mean values of 

electromyographic activity m. temporalis during active (25.692; P = 0.044) and passive 

(18.386; P = 0.065) muscle contractions. Electromyographic activity during one chewing cycle 

was in m. temporalis during active (25.908; P = 0.047) and passive (18.204; P = 0.073) muscle 

contractions. 

Normally, with age the amplitude of maximum compression in m. temporalis during active 

(59.177; P = 0.054) muscle contractions. The amplitude of maximum compression during one 

chewing cycle in active m. masseter (26.935; P = 0.086) and m. temporalis during active 

(43.839; P = 0.034) and passive (30.411; P = 0.047) muscle contractions. 

Conclusion: Thus, electromyography is an objective, non-invasive method for assessing the 

activity of the masticatory muscles in patients with complete secondary edentulousness. The 

functional performance of the masticatory muscles does not depend on muscle efforts, but 

directly correlates with the maximum peak of contractility and the amplitude of maximum 

compression. 
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