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Abstract

Introduction: Myofunctional appliances have been shown to have a positive effect on the muscles in the facial area. Surface electromy-
ography (sEMG) is one of the reliable methods used to investigate these effects.

Aim: The aim of this follow-up study is to evaluate the effect of a myofunctional appliance T4K on the perioral and masticatory muscles
in patients with class II subdivision 1 malocclusion by SEMG.

Materials and methods: Sixteen children were treated with a Trainer appliance (T4K) for 9 months. The appliance should be worn
every day for 1 hour and overnight. The EMG recordings were performed at the beginning and at the end of the Trainer therapy. The
anterior temporal and masseter muscles were examined during maximal clenching. The orbicularis oris and mentalis muscles were
examined during swallowing and sucking. Statistical analysis was performed using IBM SPSS Statistics version 23.0.

Results: The EMG values of the anterior temporal and masseter muscles during clenching increased significantly as a result of the treat-
ment (p<0.05). At the end of the observation period, the EMG values of the mentalis muscle did not change during both sucking and
swallowing (p>0.05), while the values of the orbicularis oris muscle increased significantly during sucking and swallowing (p<0.05).

Conclusions: As a result of the treatment with Trainer appliance, the EMG activity of the perioral and masticatory muscle significantly
increased, while no change was observed in the electrical activity of the mentalis muscle.
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INTRODUCTION

effects on the growth of the mandible are still a subject of
interest and controversy.!
Abnormal oral functions and their impact on craniofacial Myofunctional appliances have been introduced into the
growth and morphology are widely studied. However, their ~ dental practice to treat functional disorders and to reestab-
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lish muscle balance. One of the main goals of the intercep-
tive treatment is correction of the abnormal activity of the
lips, the mentalis muscle and the tongue. The main reason
for using myofunctional appliances is to achieve muscu-
lar balance, eliminate oral dysfunction, and to reduce or
correct maxillary muscle hyper- and hypoactivity.? These
appliances have been successfully used for many years due
to their simplicity and ease of use, for carefully selected cas-
es and by experienced operators.!

One of the widely used myofunctional appliances is
T4K (Pre-Orthodontic Trainer, Myofunctional Research
Co., Australia). It is a useful appliance for treating class II/1
malocclusions, which according to Class II/1 malocclusion
is one of the most common malocclusions in clinical prac-
ticel! and, according to the Index of Malocclusion Severity
Assessment, is rated as severe and very severe malocclusion
depending on the severity of the distal bite.”]

AIM

The aim of this study was to examine electromyographical-
ly the response of the masseter, anterior temporal, orbicu-
laris oris, and mentalis muscles to the treatment with the
T4K Pre-Orthodontic Trainer.

MATERIALS AND METHODS

Sixteen patients (mean age, 10£1.4 years) were select-
ed for treatment with the T4K Pre-Orthodontic Train-
er First Phase (Myofunctional Research Co., Australia).
The inclusion criterion was that the children should have
class ITI/1 malocclusion. The main exclusion criteria were
that the children had not previously received orthodontic
treatment, did not have any temporomandibular disor-
ders (TMD), and did not experience orofacial pain while
clenching.

Figure 1. T4K First Phase.

Effect of Trainer Treatment on Oral Muscles

The children were instructed to wear the T4K Pre-Or-
thodontic Trainer First Phase, for one hour during the
daytime and at night while sleeping (Fig. 1). The follow-up
period lasted 9 months.

Surface EMG recordings were performed during three
activities: maximal clenching, swallowing water taken in
the mouth in advance, and sucking through a straw while
the other end was closed with a finger. Each EMG recording
lasted 3 seconds for every contraction except swallowing.

The surface EMG activity of the right and the left mas-
seter and the anterior temporal muscle were recorded
during maximal clenching for 3 seconds. The EMG record-
ings during swallowing and sucking through a straw were
performed using bipolar electrodes positioned over the
musculus orbicularis oris and musculus mentalis. The inter-
vals between all muscle contractions were one minute. All
activities were repeated three times. As these contractions
are voluntary, we used the contraction with maximal value
for the statistical analysis.

The patient sits in a dental chair with head unsupported
and upright back. A two-channel electromyograph (Neu-
ro-EMG-Micro-2) with Neuro-MEP-Q) software was used
to perform the recordings. For each contraction, the ap-
pliance gives two values: maximal and mean value of the
whole separate contraction. Before the recording, the skin
above the examined muscles was cleaned with 70% alcohol
and after drying up, silver/silver chloride bipolar electrodes
were positioned. EMG recordings were performed at the
beginning and at the end of the treatment (mean treatment
period of 9.5+1.4 months).

The EMG recordings were made during maximal clench
in centric occlusion, during swallowing water and during
sucking through a straw. The patients made three attempts
of every task. The activity of masseter and anterior tem-
poralis muscles bilaterally were detected during maximal
clench while the muscular activity of m. orbicularis oris and
m. mentalis were tested during swallowing and sucking.
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Statistical analysis

The statistical analysis was performed using IBM SPSS Sta-
tistics version 23.0. The nonparametric test of Kolmogor-
ov-Smirnov was used to check the normality of distribu-
tion. The statistical evaluation of EMG values between the
groups was performed by Mann-Whitney U-test with 95%
confidence interval (p<0.05).

RESULTS

The EMG values of the pre- and post-treatment muscle ac-
tivity are shown in Tables 1, 2.

Both the maximal and mean values of the muscle ac-
tivity of m. temporalis and m. masseter showed statistical-
ly significant increase during clenching at the end of the
observation period compared with the pretreatment values
(p<0.05, p<0.02, respectively).

Table 2 presents the EMG activity of orbicularis oris and
mentalis muscles during swallowing and sucking.

The results showed that statistically significant differenc-
es during swallowing and sucking at the end of the treat-
ment period were observed only in the orbicularis oris mus-
cle. Both maximal and mean EMG values were increased
(p<0.05). The EMG activity of the mental muscle did not
change after Trainer application and the difference between
the pre- and post-treatment values was insignificant.

DISCUSSION

The aim of the study was to investigate the activity of the

masticatory and perioral muscles as a result of a Trainer
treatment.

The soft tissues, the masticatory and other facial muscles
influence not only the bone growth, but also have an im-
pact on the treatment results and stability after orthodontic
treatment. The basic method to evaluate the changes of the
muscle activity/function is electromyography!®), hence ap-
propriate application of non-invasive EMG provides objec-
tive information about the results and usefulness of the or-
thodontic appliances. The reliability of EMG studies on the
activity of elevator and facial muscles has been evaluated in
previous studies.(>”) In this study, we examined the effects
of myofunctional treatment on orofacial muscle activity
registered using surface EMG during the oral functions of
clenching, sucking, and swallowing.

In our study, we found that the activity of the anterior
temporal and masseter muscles during voluntary maximal
clenching significantly increased at the end of the obser-
vation period compared with the pre-treatment values.
This is valid both for the maximal and mean values of the
EMG activity. Early studies by Pancherz et al. reported
that in patients with distal occlusion, the reduced activity
of the masseter and temporal muscles after treatment with
the activator and Herbst appliance gradually increased,
approaching the values obtained with normal occlusion,
which is compatible with the results of our study.®) Our
data also correlate with the results of a study by Satygo et
al.l’ who reported an identical increase in the activity of
these muscles at clench. The results obtained by Petrovic et
al.l'% are similar: they found that the electrical activity of
the masticatory muscles in Angle Class II/2 malocclusion
significantly increased during the first year of treatment
with the activator compared to the start of the therapy. In-

Table 1. EMG activity of masseter muscle and anterior temporalis muscle at maximal clenching. Maximal and mean values in pV

before and after treatment

Maximal values in pV

Mean values in pV

Muscle

Before After ? Before After P
Masseter right 929.56+451.6 1089.25+452.7 <0.05 282.68+82.9 309.25+89.5 <0.05
Masseter left 1021.19+481.9 1303.75+£570.6 <0.05 303.75+101.9 359.68+107.52 <0.05
Temporalis right 1080.5+414.9 1358.31+£380.8 <0.05 314.06£72.56 362.0+£62.5 <0.05
Temporalis left 1134.06+289.9 1415.56+£325.30  <0.02 317.43+60.2 360.43+69.6 <0.02

Table 2. EMG activity of orbicularis oris (OOM) and mentalis muscles (MM) during swallowing and during sucking through a straw.

Maximal and mean values in uV before and after treatment

Maximal values in pV

Mean values in pV

Muscle

Before After P Before After P
OOM swallowing 714.93+£335.9 965.31+£525.3 <0.05 225.61+£56.9 266.25+81.1 <0.05
OOM sucking 786.93+353.3 965.18+490.6 <0.05 262+62.5 294.18+80.4 <0.05
MM swallowing 739+224.9 883.9+363.7 NS 251.06x45.3 263.75£62.6 NS
MM sucking 748.5+306.5 861+374.4 NS 251.06+£62.9 272.88+83.8 NS

NS: not significant
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creasing potential action is approximately equal for both
observed muscles. On the contrary, Uysal et al.'!! found
that after an 8-month Pre-Orthodontic Trainer treatment,
the activity of the anterior temporal, mental, and masseter
muscles was decreased. Tallgren et al.?) reported similar
changes in the EMG activity of anterior temporal muscle at
maximal clenching during myofunctional appliance treat-
ment. Uner et al.'?) evaluated masticatory muscles in distal
occlusion and found an increased activity in the masseter
muscle in the physiologic rest position of the mandible at
the beginning of treatment, and the reduction of the activ-
ity at the end of treatment with an activator.

During sucking through a straw with a closed opposite
end, the results of the EMG recording showed a statistically
significant increase in the muscular activity of the orbicu-
laris oris muscle. During sucking, Uysal et al.'!) found in-
crease in the activity of orbicularis oris muscle, while Yagci
et al.l3) reported a statistically significant decrease. Our
results support the findings of Uysal et al.l'!l In our study,
when the patients were instructed to swallow, the EMG ac-
tivity of the orbicularis oris muscle significantly increased,
while other authors reported no changes before and after
treatment.!!!

We did not observe significant changes during sucking
and swallowing in pre-and post-treatment values of the
EMG activity of the mentalis muscle. Similar results report-
ed Uysal et al.l'!

CONCLUSIONS

The results of the prospective study of T4K-treated pa-
tients showed significant changes of the muscle activity
as detected via surface electromyography. No changes af-
ter treatment were observed in the mentalis muscle. The
temporalis and masseter muscles, which keep the appliance
in the mouth, and the orbicularis oris muscle, which is re-
sponsible for touching the lips together with the Trainer,
increased their activity.

Effect of Trainer Treatment on Oral Muscles
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Pe3tome

BBepeHme: [lokazaHo HONOXUTEbHOE BIMsAHNE MUOGDYHKIMOHATBHBIX AIllIaPaTOB Ha MBIIIIbI TULA. [I0BEpXHOCTHAS 9/IEKTPOMMUO-
rpadust (SEMG I') siBisieTcst OfHUM U3 HaJIE)KHBIX METOJJOB UCCIENOBAHNUS 9TUX 9P PEKTOB.

U‘enb: I_IeJ'IbIO AAHHOT'O IMOC/IENYIOIIETO MCCIEAO0BaHNA ABJIAETCA OLl€HKA BINAHNA MI/IO(l)yHKLU/IOHaTH)HOI‘O allrapara T4K Ha Tepno-
PpanbHbIE U J)KEBATE/IbHBIE MBIIIIIBI y ITALVIEHTOB C aHOMasnuen IIpMKyca II xmacca, Togpasaen 1, c momouibIo sEMG.

Matepuanbl n metofbl: IllecTHanaTh feTel MOMTyYa IedeHue ¢ moMoubo anmapara Trainer (T4K) B Teyenne 9 mecarnes. IIpu6op
CrIefyeT HOCUTD KaXK/Iblif IeHb B TedeHne 1 gaca n Ha Houb. 3armmcy OMI mpoBopgumnch B Hauasie u B KoHIle Tepanyn Trainer. [lepenHioro
BJCOYHYIO ¥ YKEBATebHYIO MBIIIIIBI MCCIENOBAMN IPY MaKCMMATbHOM CXKaTnu. [Ipy I7oTaHMM M COCAHUM MCCIEOBANM KPYTOBYIO
MBIIIILY PTa U HOAO0POROYHYI0 MbIIy. CTaTUCTIYECKNUIT aHa/IN3 IPOBOAMIICA C ucHonb3oBanueM IBM SPSS Statistics Bepcun 23.0.

Pesynbtatbl: B pesynbrare neyenn:a sHayennsas OMI nepeHNX BUCOYHBIX 1 JKeBATeTbHBIX MBIIIL] IIPY CKMMAHUY 3HAYUTEIBHO yBe-
mannck (p<0.05). B koHie nepropa HabmogeHus sHadenyst OMI mog60pofOUHOI MBIIIIB He M3MEHSIUCh KaK IPJ COCAHNN, TaK
u npu riotanun (p>0.05), TOra KaK 3HaYeHNsI KPYTOBOI MBIIILBI PTa JOCTOBEPHO BO3pacTaIy Ipy cocanmu u rmotanun (p<0.05).

3ak/noueHune: B pesynbrare nedenns annaparoM Trainer JocToBepHO yBemmunnach IMI-aKTHMBHOCTD ePUOPAIBHON 1 )KeBaTeTbHON
MBIIIIIIBL, IIPY 3TOM VI3MEHEHNIT 9/IeKTPIIeCKOli aKTUBHOCTH MO00POI0YHOI MBIIIIIbI He HaOTIoanoch.

KnioueBble cnoBa

MBIIIIIBI 1M1 A, MI/IO(I)yHKIU/IOHaJII)Haﬂ Tepamnd, >)X€BaTeIbHbIE MbIIIIBI, IIOBEPXHOCTHAA SIIeKTpOMI/IOI‘paq)I/IH
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