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Nowadays there are children with special needs;
children with different significant deviations of hear-
ing make up this category. In 2008, there were
about 300 thousand children with hearing impair-
ments in Ukraine. In 2013, the causes of childhood
disability, the ear and mastoid diseases, occupied
the 5th place in Ukraine [1].

An important pathogenetic factor in the formation
of the dentofacial complex is the speech function. The
low level of functioning of the muscular system of the
maxillofacial area is not only a risk factor for the origin
but also for the progression and relapse of dentofacial
abnormalities and malocclusions [2]. The muscular
function disorder of the maxillofacial area leads to
morphological changes in the normal structure of the
dental arch and the alveolar bone, which enhance al-
ready existing disocclusion [3].

During communication using sign language,
deaf people do not use facial muscles at all or use
them insignificantly. Deaf patients have found big-
ger electromyographic activity of the masticatory
muscles [4] and bigger myographic activity of the
orbicularis oris muscle during the rest in compari-
son with patients without hearing pathologies [5].

Investigation of the maxillofacial area muscles
both in normal and with malocclusions represents a
great interest, since the function of the muscles is
an indicator of the complex functional relations of
the dentofacial system [6].

The most modern, significant, objective and infor-
mative method of functional diagnostics of the dentofa-
cial system is electromyography (EMG) [7]. Electromy-
ographic examination of maxillofacial muscles is an im-
portant additional tool in the practice of orthodontist be-
cause a careful assessment of muscle activity before
and during treatment helps to choose the necessary
therapy, minimize the number of relapses [8].

The assessment of the functional status of the
orbicularis oris muscle in children is quite difficult
task, and moreover — in children with special needs,
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which includes hearing impaired children (HIC). In
addition, the complexity of the analysis is the vari-
ety of clinical forms of each type of malocclusions,
which are caused by different etiological factors [9].

The purpose of the research: to determine the
bioelectric activity (BA) of the orbicularis oris mus-
cle in a state of the rest and during the functional
test "maximum arbitrary lips compression" in the
HIC during the period of permanent bite.

Materials and methods

We have led a superficial EMG of the orbicularis
oris muscle in 19 HIC with permanent bite that were
gathered into 1st group. All examined people had
malocclusion. The average age of the surveyed pa-
tients was 18 £ 0,42 years. For the control group
we used data from studies of patients with a per-
manent physiological bite without hearing disorders,
defined by M.l. Dmitrenko (2nd group) [11].

For the study of BA of the orbicularis oris muscle
the electromyography complex «Neurosoft» (Russia)
was used. Research was carried out in standard con-
ditions. The EMG of the orbicularis oris muscle was
recorded for 5 to 10 seconds first in a state of physio-
logical rest with closed lips — the first test, and then
during performing a functional test — "maximum arbi-
trary lips compression" — the second test.

For the quantitative characterization of the inter-
ference curve, indicators such as maximum and aver-
age amplitude were used during the both tests. The
digital material processing was made by a computer
program. The probability of differences in the results
obtained for different groups was determined using
the Student’s reliability t-test. Differences were con-
sidered probable in the commonly accepted in medi-
calbiological studies probability of error p<0,05.

Results

By analyzing the electromyographic status of the
orbicularis oris muscle in HIC in a state of the rest,
we have identified several trends (table 1).
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Table 1

Average amplitude parameters of the orbicularis oris muscle
biopotential (BP) oscillation (mcV) in the study groups in the rest (first test)

The orbicularis oris muscle Study groups

1st group 2nd group

Average value 126,5+13,06 20,7+6,9
right 118,5+8,44* 19,5446,51*
Upper lip left 136,5£13,17* 15,14+3,61*
average value 127,5+10,81* 17,34+3,44*
right 125,5+14,58* 25,16+£12,13*
Lower lip left 125,5+16,03* 22,96+11,18*
average value 125,5+15,31* 24,06%£10,35*

An analysis of the average parameters of the
biopotentials of the orbicularis oris muscle in the
HIC (1st group) revealed a disorder of the physio-
logical balance. The average values of oscillations
of the BP of the orbicularis oris muscle in the 1st
group (126,5 + 13,06 mcV) are in 6,11 times more
(table 1) than in patients of the 2nd group (20,7 %
6,9 mcV). This indicates a constant increase of the
pressure of the orbicularis oris muscle in the HIC
and the insufficient function of its relaxation.

In patients with hearing deprivation (1st group),
biopotentials of the orbicularis oris muscle of the
upper lip(127,5 + 10,81 mcV) and the lower lip are
almost the same (125,5 + 15,31 mcV), in adults
with orthognathic bite and sterling hearing the dif-
ference between the electromyographic parameters
of the upper and lower lip is not statistically signifi-
cant too.

Compared with the physiological norm, in the
children of the 1st group in state of the rest the bio-
electric activity of the orbicularis oris muscle of the
upper lip (127,5 £ 10,81 mcV) is in 7,35 times
higher than in the control group (17,34+3,44 mcV).
BP of the orbicularis oris muscle of the lower lip is
also in 5,2 times higher than in the control group
(125,5£15,31 mcV versus 24,06£10,35 mcV).

The evaluation of functional symmetry showed
that BP of the orbicularis oris muscle of the lower lip
in state of the rest in the HIC (1st group) is the
same by indicators of right and left sides(125,5
mcV), but there is an asymmetry in the work of the
orbicularis oris muscle of the upper lip: 118,5 + 8,44
mcV from the right and 136,5 + 13,17 mcV from the
left.

In the control group physiological symmetry is
determined both in the work of both halves of the
upper lip (19,5416,51 and 15,14+3,61) and lower lip
(22,96+11,18 and 22,96+11,18).

During performing the functional test "maximum
arbitrary lips compression", the assessment of the
average values of the biopotentials of the of the or-
bicularis oris muscle of the upper and lower lip in
the 1st and 2nd groups patients showed that the
indicators of the muscle biopotential oscillation am-
plitude in children with physiological bite (2nd
group) (290, 55 £ 56,06 mcV) exceed in 1,76 times
the HIC indicators (group 1) (165 * 26,48 mcV) (ta-
ble 2), which is statistically confirmed (p<0,05). So
the work of the orbicularis oris muscle in the HIC
during the compression is weakened in comparison
with the norm almost in 2 times.

Table 2

Average amplitude parameters of the orbicularis oris muscle biopotential (BP) oscillation (mcV)
in the study groups in the functional test "maximum arbitrary lips compression”

Study groups

The orbicularis oris muscle

1st group

2nd group

Average value

165,0+26,48**

290,55+56,06™*

right 192,5+15,99* 258,18+44,84
Upper lip left 136,5+13,17* 248,41+39,31
average value 164,5+14,58 253,30+41,11
right 165,0£17,10 312,41+71,83
Lower lip left 166,0+21,28 343,19+71,96
average value 165,5+38,38 327,80+71,00

In the patients with hearing impairments (1st
group), the oscillation amplitude of the BP of the or-
bicularis oris muscle is almost the same (table 2) for
the upper (164,5 + 14,58 mcV) and lower lip (165,5 +
38,38 mcV), whereas in the norm (2nd group), that is
in patients with physiological bite and hearing, the ex-
citation of the orbicularis oris muscle of the lower lip
(327,80 + 71,00 mcV) is in 1,29 times higher than the
upper lip (253,30 £ 41,11 mcV).
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Comparison of the potential of the upper lip in
the HIC (1st group) with the physiological norm
(2nd group) showed the following: amplitude EMG-
parameters of the upper lip muscle in physiological
bite (2nd group) were 253,30 + 41,11 mcV, and in
the HIC (1st group) is 164,5 + 14,58 mcV, so by
88,8 mcV below, or in 1,5 times less muscle poten-
tial in children with hearing impairments and maloc-
clusions; in EMG parameters of the lower lip mus-
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cle the regularity is repeated: in HIC with perma-
nent bite the potential is reduced almost in 2 times.

In the analysis of the symmetry of the BP pa-
rameters of the orbicularis oris muscle, the maxi-
mum amplitude of the EMG-potential oscillations on
the left and right sides of the upper and lower lip
was estimated.

The work of the right and left orbicularis oris mus-
cles of the upper lip in the HIC is characterized by in-
significant asymmetry (192,5£15,99 mcV on the right
and 136,5+13,17 mcV on the left) (p<0,05).

Indicators of activity of the BP of the orbicularis
oris muscle of the upper lip on the right side in the
1st group are in 0,65 times lower compared to the
same in patients of the 2nd group (p<0,05): the in-
dicator on the right side is lower in 0,75 times, on
the left side — in 0,55 times. At the same time, the
activity of the BP of the lower lip in the 1st group
compared with the norm (2nd group) is almost in 2
times lower (p<0,05): on the left in 2,07 times
(p<0,05), on the right in 1,89 times.

Conclusions. Thus, the BP of the orbicularis
oris muscle in the HIC with permanent bite has a
significant deviation from the norm, namely, the hy-
peractivity of the muscle in 6,11 times in the state of
the rest in comparison with the control group, which
confirms data of Regalo, S., 2005. Functional pecu-
liarities during the static test "maximum arbitrary
lips compression" mean a disorder of the biody-
namic balance of the near the mouth muscles in the
HIC and decrease their activity almost in twice. For
students with deprivation of hearing asymmetry in
the work of both circular muscles of the upper lip
and lower lip is characteristic.

The prospects for further research are seen
in the improved studying of the maxillofacial area
muscles activity in the HIC of different ages and
with different malocclusions for forming the general
characteristics of the myofunctional status of the
maxillofacial area, which will allow to select preven-
tive orthodontic measures and treatment of maloc-
clusions differentially.
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Summary

For the purpose of research of the functional state of students with hearing deprivation and malocclusion,
an electromyographical study of the orbicularis oris muscle was performed in 19 patients. It is determined
that the BP of the orbicularis oris muscle in the HIC in a state of the rest has a significant deviation from the
norm, namely, there is a hyperactivity of the orbicularis oris muscle. The amplitude of BP during the func-
tional test "maximum arbitrary lips compression" is almost twice lower than normal. For students with hearing
deprivation, the asymmetry in the work of the orbicularis oris muscle, both the upper lip and the lower lip, is
characteristic.

Key words: malocclusion, the orbicularis oris muscle, hearing impaired children.
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