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INTRODUCTION
Tooth wear of hard tissues of teeth is a completely natural 
process, which has peculiarities in patients of different age 
groups. In some cases it is a slow compensated process, 
without any disturbance of physiological functions, in 
others it is a progressive process accompanied by severe 
teeth hyperesthesia, malfunction of masticatory function, 
maloclusion and changes in temporomandibular joint.

The process of abrasion of enamel and dentin occurs 
throughout the human life, and occurs as a result of reg-
ular contact between teeth themselves and between the 
teeth and food during the act of mastication, which may 
intensify, diminish over person’s life and is considered 
physiological. Due to the mechanical strength of the enam-
el and dentin, both temporary and permanent teeth wear 
relatively slowly and evenly [1].

In young people, tooth hard tissue abrasion is less common 
than in middle-aged and elderly people. Frequency and rea-
sons of wear of hard tissues of teeth in young people depend 
on both endogenous and exogenous factors, which negative-
ly affect the stability of hard tissues of teeth and determine 
their abrasion [2, 3]. In elderly patients the reason of tooth 
wear development is a partial adentia (as a consequence 
of pathology of occlusion), malocclusion due to incorrect 
prothethic treatment and functional wear of dentures [4]. 
In women, tooth wear is slightly less common than in men.

In studies where patients were observed for a specific 
period of time with constant or repeated monitoring of 

risk factors or health status, the researchers concluded that 
increased tooth wear at infancy predicts dental wear in 
adulthood. Insufficient development of enamel and dentin 
is considered to be the primary cause of tissue abrasion 
according to J. J. Pindborg (1970) [5].

THE AIM 
To study possibilities of prognosis of pathological wear of 
tooth hard tissues development depending on the func-
tional activity of masticatory muscles.

MATERIALS AND METHODS
In order to achieve the purpose of the study, a clinical 
examination of patients between the ages of 19 and 69 
years was performed in order to identify the number of 
persons who have increased tooth wear. In all groups, 
both male and female patients were examined, who were 
equally matched in the groups. It should be noted that a 
greater number of male patients were between the ages of 
40-49, that made 20% of the total number of patients in all 
groups. Majority of  female patients were in the age group 
of 20-29 years, which also made 20% of total number of 
patients. This distribution of patients by age was reliable 
and did not affect the results of our study. During the 
examination of all patients, three groups were selected: 
control and two researched. Patients in the control group 
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(30 patients between 18 and 60 years old) had an intact 
dentition without any visible sign of increased tooth wear.

The ground of the research was based on the results of a 
survey of patients of two study groups, which were divided 
according to family relationships and disease manifesta-
tions in order to detect genetic susceptibility to increased 
abrasion in probands and features of pre-manifestations 
and manifestations of increased tooth wear.

The research groups included 25 patients aged 18 to 60 
years old. The 2nd research group included patients with 
increased tooth wear of I-III stage. To the 3rd  study group 
the children of patients of the 2nd  study group with or 
without signs of increased tooth wear were attributed.

To study the peculiarities of the muscular activity of the 
maxillofacial area in patients of the control and researched 
groups, the method of electromyography was applied [6,7,8].

Electromyographic studies are based on the study of the 
potentials of action of muscle fibers, which function in the 
composition of mobile units, since they are a functional 
unit of activity of the neuromuscular apparatus [9,10].

For the myogram record a two-channel myograph M-440 
company «Medicor», computer and printer were used. The 
record was carried out in the following mode: -calibration 
signal; – calmness; – jaw compression; – arbitrary masti-
cation; – swallowing.

Such a program was used for examination of  patients 
of all groups.

All electromyograms were analyzed by qualitative and 
quantitative indicators [8,9].

Evaluating qualitative indicators, we take in the account 
the presence or absence of activity during the rest, the 
nature of the excitation force at maximal closure of the 
jaws, the breakdown of the record structure, the unilateral 
or sequential nature of chewing, the uniform alternation 
of periods of bioelectric activity and rest of the muscles.

Quantitative data processing with the elements of varia-
tional statistics according to Student-Fisher was carried out 
using a computer program, which provided the definition 
of the following parameters:
•  oscillation amplitudes (minimum and maximum, in µV), 

which characterize the excitation force and the number 
of motor units involved in muscle contraction;

•  time of activity, as an indicator of concentration in the time 
of the process of excitation, rest – an indicator of the concen-
tration of brake processes and one dynamic cycle (msec.);

•  coefficient «K» – an indicator of the ratio of the processes 
of excitation and inhibition in each dynamic cycle – «ac-
tivity» – «rest» [7,9].

For comparison of the obtained data the indicators of the 
control group were used, which correspond to the norma 
according to studies [10,11,12].

The idea of the state of masticatory muscles in patients 
with increased tooth abrasion and the nature of chewing 
function recovery can be created only on the basis of data 
on the nature of movements of masticatory muscles, their 
tone and bioelectric activity [8,9,10].

According to the purpose of the study, we received 
electromyograms in the control group with intact dental 
rows and in the patients of the researched groups before 
treatment.

RESULTS 
Patients from the control group were examined on the 
qualitative and quantitative characteristics of the bioelec-
tric activity of masticatory muscles.

In an electromyographic study of patients in the control 
group a functional test of «arbitrary mastication» was 
applied.

The intact dentition is characterized by the fact that the 
amplitude of the biocurrents on the working side is higher 
than on the balancing.

We paid attention to the main indices that characterize 
mastication in the researched patients, namely: activity 
of bioelectric volleys, rest time, activity factor “K” and 
amplitude of electromyogram. All these parameters were 
statistically processed using the Microsoft Excel.

Quantitative and statistical processing of electromyo-
grams of control group persons are presented in the tab. 1

Analyzing the electromyogram digital data of control 
group we noticed that the activity and rest times of both 
the left and right masseter muscles are almost indistin-
guishable.

The activity of the left masseter was 148.06 ± 4.95 msec, 
while the right one was 135.98 ± 3.59 msec. The rest time 
of the left masseter was 152.37 ± 4.71 ms and the right 
muscle was 155.02 ± 6.06 ms.

It is noteworthy that the K activity factor for the left and 
right masseter muscles differs, respectively, at 0.98 ± 0.03 
and 0.91 ± 0.06, but this difference is not significant and 
indicates an absence of functional asymmetry.

There is a significant difference in left and right masseter 
muscle amplitude. The amplitude of the left one is 207.58 
± 3.38 μV, while the right one is only 288.41 ± 22.67 μV. 
This may indicate a more active movement of the right 
masseter muscle than the left one.

Table 1. Electromyography results of patients from the control group (n = 30)

Masseter muscles
Researched parameters (M±m)

activity (msec.) rest (msec.) “К”  amplitude (mkV)

left 148,06±4,95 152,37±4,71 0,98±0,03 207,58±3,38

right 135,98±3,59 155,02±6,06 0,91±0,06 288,41±22,67

Note: 1. * – indicators of  significance level between the left and right musclesp <0.05; 
2. n is the number of patients in the group.
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Therefore, it can be concluded that, when performing 
masticatry movements, the muscles are capable to activate 
themselves instantly and transit  rapidely to rest stage 
equally . The data obtained show that the muscles on both 
sides are not equally involved in the act of mastication and 
differ in functional asymmetry.

Indicators of electromyographic studies 2nd  and 3rd  
research  groups are different from the control group. In 
our opinion, this fact indicates a decrease in mastication 
efficiency due to the pathology of the hard tissues of the 

teeth and a decrease in the height of the occlusion (Fig. 
1, Fig. 2).

The results of the analysis of electromyograms of the 
second and third research groups of patients with increased 
tooth wear of I-III stage are presented in table. 2 and table. 
3. Children of patients from the 2nd group who have had 
with or without signs of increased tooth wear were included 
to the 3rd group.

Comparing to the control group, the electromyography 
indices in the third group also differ on the left and right 

Fig. 1. Fragment of an electromyogram of the left 
masseter muscle of a patient 56years old before 
treatment (2nd  group).

Fig 2. Fragment of an electromyogram of the left 
masseter muscle of a patient, 32 years old, before 
treatment (group 3)

Table 2. Electromyography results of patients 2nd group (n = 25) before treatment

Group Masseter muscle
Parameters (M±m)

activity(mser.) rest 
(mser.) “К” amplitude

(мкВ)

2 (n=25)
left 226,1

±24,89
327,46
±22,84

0,71
±0,049

383,45
±42,41

right 266,79
±58,69

267,21
±35,16

0,83
±0,060

452,96
±32,59

Notes: 1. * – indicators of  significance level between the left and right muscles, p <0.05; 
2. n is the number of patients in the group.
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sides (Fig. 2), but this difference is much smaller than in 
the patients of the second group (Tab.3).

In the 3rd group the coefficient of masticatory activity  of the 
left masseter muscle was slightly higher comparing to the 2nd 
group (0.79 ± 0.081 vs 0.71 ± 0.049). In  3rd group, the activity 
coefficient of the right masseter muscle is much higher than 
in the  2nd group  (1.11 ± 0.09 vs 0.83 ± 0.06 respectively) and 
the activity  indicators of rest stage are slightly lower in the left  
master muscle in comparison to the right one.

Thus, the activity of the left masseter muscle in the 3rd 
group  is 215.47 ± 3.88 ms, while the right one is 279.18 
± 31.95 ms.

The indices of the rest stage of left masseter muscle in 
the 3rd  group were 296.16 ± 14.75 ms, while the right ones 
were 285.07 ± 32.31 ms.

It should be mentioned that the values of the amplitude 
of masseter muscles in the 3rd  group  are slightly lower 
than the corresponding indices in the  2nd   group. Thus, the 
values of the amplitude of the left and right masseters in 
the 3rd  group  are respectively 294,64 ± 2,48 and 354,43 ± 
36.69 μV. These rates are significantly lower than the corre-
sponding data obtained from the patients of the 2nd group.

Therefore, we suppose that differences in the electromy-
ography parameters of  2nd and 3rd groups are related to the 
different degree of manifestation of increased tooth wear 
and malfunction of mastication.

All the manifestations of increased tooth wear, in our 
opinion, are related to changes in the system of muscles, 
motor apparatus and nervous activity of the body. Re-
garding to this, the study of the direct muscular apparatus 
and the related bone system may suggest the possibility of 
developing pathological wear of teeth of young patients in 
the future and prevent its development, as well as justify 
the use of a plan for the prevention and treatment of re-
searched pathology.

CONCLUSIONS
Based on the results of our study, we can conclude that 
the study of the functional condition of the muscular 
complex is a reliable prognostic sign in the study of such 
a disease as an increased wear of  hard tissues of teeth 
and is a reliable prognostic criterion for predicting the 
development of pathological abrasion of teeth of young 
patients in the future.
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Table 3. Electromyography results of patients from the 3rd group  (n = 25) before treatment

Groups Masseter muscle
Parameters (M±m)

Activity (msec.) rest 
(msec.) “К” amplitude

(mkV)

3
 (n=25)

left 215,47
±3,88

296,16
±14,75

0,79
±0,081

294,64
±2,48

right 279,18
±31,95

285,07
±32,31

1,11
±0,09

354,43
±36,69

Notes: 1. * – indicators of a significance level between the left and right muscles,p <0.05; 
2. n is the number of patients in the group.
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