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Abstract 

Defects in the dentition during the formation of a mixed dentition occur in 17.65–50% of children. Premature 

removal of temporary teeth leads not only to various morphological, but also functional disorders in the dentofa-

cial system, which initially are adaptive in nature, but over time become an etiological factor in the development 

of dentofacial anomalies [1, 6–9].  

 
The purpose of the study was to study functional 

changes in the temporal and masticatory muscles in 
children with dentition defects in mixed dentition. Elec-
tromyographic studies were carried out in 40 children 
with dentition defects of varying extent before prosthet-
ics and 6 months after prosthetics. All children were di-
vided into 2 groups: group 1 consisted of 25 children 
with dentition defects, malocclusions and dentition, 
group 2 (control) consisted of 15 children with denti-
tion defects and neutral occlusion. Electromyograms 
were amplified and recorded using a Stotokin electro-
myograph (RF) at a tape drive speed of 50 mm/s. To 
record electromyograms, surface electrodes with an ac-
tive area of 0.5 mm were used, which were applied to 
the area of the muscle under study, on fat-free skin at a 
distance of 10 mm from each other. A grounding elec-
trode with paste was fixed on the dorsal surface of the 
lower third of the forearm. Electromyograms (EMG) 
were recorded in a state of relative physiological rest of 
the lower jaw, with maximum volitional compression 
of the dentition, during the chewing function, as well as 
during dynamic loads (alternating closure of the lips, 
dentition, alternating protrusion of the lower jaw), 
static loads (maximum volitional closure of the denti-
tion in a state of central occlusion, protrusion of the 
lower jaw). The most informative test for recording the 
function of the masticatory muscles is chewing a hazel-
nut kernel weighing 0.8 g. Muscle biopotentials were 
recorded on both sides, both on the side with dentition 
defects and on the healthy side (without dentition de-
fects). Analysis of electromyograms (EMG) was car-
ried out based on the amplitude and time characteristics 
of muscle work. When analyzing the electromyograms 
of the masticatory and temporal muscles, we deter-
mined both time parameters: • duration of the chewing 
period, • time of bioelectric activity, • time of bioelec-
trical “rest,” • time of chewing, and amplitude indica-
tors: • EMG amplitude of the masticatory and temporal 
muscles. For the amplitude characteristics, the average 
of the three maximum amplitude values of electromyo-
grams in the phase of bioelectrical activity of the mas-
ticatory and temporal muscles was chosen as the main 
value of muscle electrical activity. Amplitude indica-
tors were expressed in microvolts. The biopotentials of 

the masticatory and temporal muscles were recorded on 
the healthy side of the jaw, which was taken as 100%. 
The obtained data were used for comparison with the 
functional state of the masticatory and temporal mus-
cles on the side with a dentition defect. Time parame-
ters of electromyograms were expressed in seconds. 
140 electromyograms were analyzed. A comparative 
analysis of electromyograms of the masticatory and 
temporal muscles obtained from children with dentition 
defects of varying extent before prosthetics allowed us 
to identify varying degrees of functional disorders. 
Thus, with small defects in the dentition (1 temporary 
tooth is missing), the amplitude of the electromyograms 
of the masticatory muscles was reduced by 206.4 mkv 
and amounted to 53.5  ±9.90% of the amplitude of the 
electromyograms of the masticatory muscles on the 
side without a defect in the dentition, in children with 
large defects in the dentition (3 or more temporary teeth 
are missing) - by 211.2 mkv (47.8±9.9%) compared to 
the healthy side. The amplitude of the electromyograms 
of the temporal muscles on the side with a dentition de-
fect during chewing was also reduced compared to the 
healthy side: in children with small dentition defects by 
102.5 µV (61.5  ±9.70%), in children with large dental 
defects rows - by 122.7 mkv (57±9.8%) compared to 
the side without a dentition defect. The amplitude of the 
electromyograms of the masticatory and temporal mus-
cles ranged from 163.5 to 444.7 mkv. The amplitude of 
the electromyograms of the masticatory and temporal 
muscles during chewing was greater than when closing 
the dentition, since during chewing the masticatory 
muscles expended additional contraction force due to 
the absence of temporary teeth. However, with maxi-
mum volitional compression of the jaws, a slight in-
crease in the amplitude of the temporal muscles was 
noted, which is consistent with the data of F.Ya. Khoro-
shilkina . The amplitude of the biopotentials of the mas-
ticatory and temporal muscles, determined during clo-
sure of the dentition, was also significantly lower than 
the values on the side without dentition defects. The de-
crease in the amplitude of muscle biopotentials is ex-
plained by a decrease in the number of muscle motor 
units actively involved in the contraction process dur-
ing chewing, since as a result of premature removal, 
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temporary teeth were excluded from the chewing func-
tion. A decrease in the amplitude of electromyograms 
indicates a decrease in the strength characteristics of the 
masticatory muscles in children with defects in the den-
tition, which in turn is compensated by an increase in 
the duration of the chewing period and chewing time . 
Significant changes also occurred in the activity-rest 
cycle: the phase of bioelectrical activity on the side with 
a dentition defect with small defects was lengthened in 
the temporal muscles by 0.18 s, in the masticatory mus-
cles - by 0.19 s; the bioelectric rest phase increased in 
the temporal muscles by 0.10 s, in the masticatory mus-
cles - by 0.10 s compared to the side without a dentition 
defect. With large defects in the dentition, the phase of 
bioelectrical activity in the temporal muscles increased 
by 0.12 s, in the masticatory muscles - by 0.1 s, the bi-
oelectric rest phase increased in the temporal muscles 
by 0.10 s, in the masticatory muscles - by 0.11 s . How-
ever, the clear rhythm of dynamic cycles (activity - rest) 
was disrupted: in some cases, there was a loss of bio-
currents in the phase of bioelectrical activity and the 
appearance of additional “volleys” of bioelectrical ac-
tivity in the resting phase. During the entire period, 
right up to swallowing, chewing was performed on one 
familiar side (without dentition defects). This fact had 
a significant impact on the reflex restructuring and sub-
sequent formation of the type of chewing, making one 
side of the dentition predominant when chewing food. 
A comparative analysis of electromyograms obtained 
from patients before prosthetics and after replacing 
dentition defects with spacers and partial removable 
plate dentures indicated that such prosthetics helps re-
duce the time of bioelectric activity in the temporal 
muscles by 0.18 s and masticatory muscles by 0.11 s 
and reduces the time of bioelectric rest in the temporal 
muscles by 0.12 s and in the masticatory muscles by 
0.13 s. Along with this, there was a decrease in the time 
of the entire chewing period from 21.5 to 16.5 s in the 
temporal muscles and from 18.9 to 17.4 s in the masti-
catory muscles and chewing time from 0.80 to 0.50 s in 
the temporal muscles and with 0.73 to 0.60 s in the mas-
ticatory muscles. As for the amplitude of biopotentials 
after 6 months of using partial removable plate den-
tures, as children adapted to the dentures, there was a 
gradual equalization of the amplitude of muscle biopo-
tentials on the side with a dentition defect and on the 
healthy side . However, no changes in the chewing pe-
riod and chewing time were detected in either the tem-
poral or masticatory muscles in children with small 
dentition defects replaced by fixed spacers. In the con-
trol group of children with small defects in the dentition 
and with a neutral occlusion, 6 months after prosthetics 
with fixed spacers, there was no improvement in either 
amplitude or time indicators of the condition of the tem-
poral and masticatory muscles. In children with large 
dentition defects replaced with partial removable lami-
nar dentures, an increase in the amplitude of electromy-
ograms of both the temporal and masticatory muscles 
was observed - by 112.5 (38.1±9.71%) and 225.4 µV 
(54.5 ±9.95%) respectively. The time of bioelectrical 
activity in the temporal muscles decreased by 0.15 s 

and the masticatory muscles by 0.17 s, and the time of 
bioelectrical rest in the temporal muscles decreased by 
0.13 s and the masticatory muscles by 0.10 s. In addi-
tion, chewing time and the time of the entire chewing 
period were reduced - in the temporal muscles by 0.19 
and 2.11 s, in the masticatory muscles - by 0.10 and 
2.15 s, respectively. Thus, dentition defects in children 
with a mixed dentition cause significant functional dis-
orders in the temporal and masticatory muscles. The 
neuro-reflex regulation of the activity of the mastica-
tory and temporal muscles is disrupted. The force of 
contraction of the masticatory and temporal muscles 
decreases, the phase of bioelectrical activity and bioe-
lectrical rest increases, and the symmetry of chewing is 
disrupted (the child chews on the healthy side). A de-
crease in the duration of the chewing period and the 
number of chewing movements 6 months after replac-
ing dentition defects with partial removable laminar 
dentures showed that prosthetics helps restore neurody-
namic processes in the masticatory and temporal mus-
cles, improve the flow of bioelectric processes in the 
masticatory and temporal muscles during chewing, and 
as a result, chewing the pressure is evenly distributed 
between the mucous membrane of the alveolar pro-
cesses and the teeth. The bioelectrical activity of the 
masticatory and temporal muscles increases signifi-
cantly, and the time characteristics improve compared 
to the initial data. A significant increase in the biopo-
tentials of the masticatory and temporal muscles is re-
vealed compared with the indicators before treatment . 
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