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Abstract: Studies of the biopotentials of the masticatory muscles are presented in this article. Each 

indicator of the electromyograph before and after treatment for musculoskeletal dysfunctions of the 

temporomandibular joint in the course of their studies, the authors recorded with their own hands. 

Electromyographic studies of the masticatory muscles before and after treatment affect the outcome of 

the received correct treatment and normalization of the activity of the masticatory apparatus and TMJ, as 

well as reveal the completeness of the picture of its functional state. 
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Relevance.Currently, many authors have a number of etiopathogenetic theories of the origin 

of musculoskeletal dysfunction of the temporomandibular joint and terms that formulate this 

disease: myoarthropathy, myofascial pain syndrome, temporomandibular joint dysfunction 

syndrome, occlusive articulation disorders, musculoskeletal dysfunction (1, 2, 7, 9). 

The most popular theories of the occurrence of musculoskeletal dysfunction of the 

temporomandibular joint (TMJ) are: "occlusive articulation", "muscular" and "psychogenic". 

Many domestic and foreign researchers (5, 6, 8, 10) identify three main etiological factors in 

the development of musculoskeletal dysfunction of the TMJ: physical, emotional stress, and 

occlusive disharmony (3, 4, 11). The interaction of these factors leads to hyper function of the 

masticatory muscles, which causes their rapid fatigue, pain, restriction of movements of the 

lower jaw (17, 13, 15). 

Other researchers (12,14,16) found that disorders of the neuromuscular complex function are 

caused by a number of causal factors: premature contacts, errors in prosthetics, lesions of the 

central nervous system, psychogenic factor, which can also be combined into a set of 

occlusive and mental disorders. 

Thus, analyzing the importance of the functional state of the masticatory muscles, we 

conducted this study of bioelectric activity with the help of electromyography. 

Material and methods. On the basis of the Department of Orthopedic Dentistry and 

Orthodontics of the Bukhara State Medical Institute, we conducted a study of the bioelectric 

activity of the masticatory muscles with a four-channel adaptive electromyograph for dental 

research "Synapsis" by NEUROTECH (Taganrog) to 20 individuals from the control group, 

20 patients with musculoskeletal dysfunction of the TMJ complicated by dental and maxillary 

anomalies, before and after treatment. A total of 40 EMG were received. 
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The method is based on the registration of total EMG, which is formed as a result of the 

interference of vibrations of several motor units of the muscle located in the withdrawal zone. 

To study the dynamics of changes in the neuromotor apparatus and the synchronicity of the 

masticatory muscles, the study was conducted before treatment and 3 months after treatment 

using centering splints or other temporary orthopedic structures. The obtained 

electromyograms were analyzed using the software for the electromyograph "Synapsis". 

Results and discussions. Surface electromyography was used to determine the change in the 

functional state of the neuromuscular apparatus of the masticatory and temporal muscles 

proper at rest and with maximum jaw compression in the control and main group of patients 

before and after treatment. 20 people aged 18-25 years with intact dentitions, who do not 

have dental anomalies and TMJ diseases, made up the control group. In the main group, 

which is 20 people, we identified patients with TMJ dysfunction complicated by dental and 

maxillary anomalies.  

Before the start of treatment and 3 months later, both groups were examined. Therapy to 

restore functional occlusion was carried out both with the help of occlusal splints and various 

orthopedic structures for patients from the main group. The total number of examined was 40 

people. According to the average amplitudes of bioelectric activity, we evaluated the results 

of electromyography in a state of functional rest in the masticatory muscles. It was 

determined that in the control group the average. 

The temporal muscles in the main group also had high indices of maximum amplitudes of 

bioelectric activity (significance level p < 0.01) before treatment. In this group, there were 

patients with an amplitude reaching 660 MV, and in the control group this value did not 

exceed 62 MV. In these patients, the maximum amplitude of spontaneous bursts in the 

temporal muscle on the left before the start of treatment reached 598 mv. The maximum 

amplitude in the masticatory muscles was within 1271 mv. 

At 3 months after the start of treatment in patients of the main group, the average values of 

the right temporal muscle were 35.1 ± 21.1 mv, left - 36.4 ± 18.9 mv, right chewing - 30.2 ± 

17.1 mv, left chewing - 26.8 ± 16.6 mv. The maximum amplitude of bioelectric activity in the 

masticatory muscles in the main group after treatment reached 135 MV, in the temporal - 191 

mv. 

A decrease in spontaneous bursts indicates a decrease in the maximum amplitude of 

bioelectric activity at rest and, consequently, the restoration of the functional state of the 

temporal and masticatory muscles after complex treatment.  

The index of symmetry of the temporal muscles (ISM) and the index of symmetry of the 

masticatory muscles (ISM), the maximum and average amplitudes of bioelectric activity of 

the masticatory and temporal muscles, we studied with the compression of the jaws in the 

usual occlusion. 

The average values of the maximum amplitude of the right temporal muscle in the control 

group were 857.9 ± 361.2 mv, the left - 842.9 ± 500.6 mv, the right masticatory - 659.1 ± 

458.7 mv, the left masticatory - 681.2 ± 717.4 mv. Before the start of treatment, the average 

values of the maximum amplitude in the corresponding muscles in the main group were 

1301.2 ± 999.7 MV, 1451.1 ± 1250 mv, 1128.9 ± 983 mv, 1292.7 ± 965.3 mv. After 

treatment - 1044.6 ± 653.8 mv, 937.9 ± 691.9 mv, 1048 ± 773 mv, 1062.9 ± 736.8 MV, 

respectively. Already 3 months after the treatment of patients in the main group, the 

maximum amplitudes of bioelectric activity of the temporal and masticatory muscles 

decrease and approach the values of the control group (p < 0.01). 

In the main group, the data obtained by the electromyograph indicate the restoration of 
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muscle contractile activity and the elimination of symptoms not only at the subjective level. 

Consequently, it has been statistically established that the patients of the main group have 

higher maximum amplitudes of bioelectric muscle activity with strong-willed jaw 

compression. In the main group of patients complicated by dental and maxillary anomalies, 

the average electrophysiological activity of the masticatory and temporal muscles during 

compression of the dentition before treatment was characterized by high amplitude indices: 

right temporal muscle 273.7 ± 198.6 mv, left - 255 ± 182.3 mv, right masticatory 289.4 ± 628 

mv, left - 232.3 ± 148.9 mv. In the control group, these indicators in the corresponding 

muscles were as follows: 145.3 ± 100.3 MV, 148.9 ± 108 mv, 141.8 ± 212.2 MV, 148.3 ± 

204.8 MV. After the complex treatment, the results in the control group and in the group of 

patients of the main group complicated by dental and maxillofacial. 

Thus, in patients of the main group, after the treatment, the coordination and symmetry of the 

work of the masticatory and temporal muscles is restored when the dentition is compressed in 

the usual occlusion. In the control group, the average value of the ISVM was 94.1%, while 

this indicator ranged from 71 to 139%. Before treatment, the average value of this indicator 

in the main group was 120.5%, the minimum was 32%, and the maximum was 288%. In the 

range of the control group (71 - 139%), 7 people (23.3%) had the value of the ISVM, and 13 

people (76.7%) went over this interval in a greater or lesser direction. 

After 3 months, after treatment, the average value of ISVM in the main group became 95.1%, 

the minimum - 55%, the maximum - 155%. And already in 13 patients (70%) was in the 

range of the control group of the ISVM, and the value of the ISVM went beyond this interval 

in 9 (30%). In the control group, the mean value of the LCI was 95.5%, the minimum was 

71%, and the maximum was 134%. Before treatment, the values in the main group were 32-

207%, but 95.1% had an average value. The average value of the heart rate in patients of the 

main group complicated by dental and maxillofacial anomalies, after treatment, was 108.3%, 

the minimum - 59%, the maximum - 149%. And in 11 people (63.3%) this range was within 

the control group, but in 9 people (36.7%) it went beyond it. 

Conclusions. Restoration of symmetry of bioelectric activity of masticatory and temporal 

muscles, and, consequently, normalization of their function is one of the positive effects of 

treatment of patients of the main group.  

Analyzing the obtained electromyography data, it was found that the masticatory and 

temporal muscles are in a state of functional overload in patients of the main group. Also 

creating an imbalance in the masticatory muscles, high-amplitude and asymmetric bioelectric 

activity, leading to muscle spasms and tension, is characteristic of patients of the main group 

during the period of compression of the dentition. 

Complex treatment led to the regularization of the contractile activity of the masticatory 

muscles, the symmetry of bioelectric discharges and the elimination of symptoms in the main 

group of patients not only at the subjective level, but also according to electromyography 

indicators. And the restoration of the dynamic state of the muscles, synchronization and 

coherence in the process of their work in these patients leads to occlusion therapy. The 

regulation of the functional state of the masticatory muscles leads not only to the restoration 

of the masticatory apparatus and the disappearance of constant pain, but also to the correct 

inter-articular position of the head of the lower jaw. 
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