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ABSTRACT

This case report evaluated electromyographic activity of the masseter and temporalis muscles and molar bite force, before and
after with functional orthopedic. A 65 years woman presenting with orofacial pain symptoms, cervical tension, condyle
subluxation and osteoarthrosis. The patient was diagnosed with temporomandibular dysfunction and treated with use of a
Simdes Network 9 modified type functional maxillary orthopedics appliance. The Myosystem BR1 apparatus was used to
analyze the electromyographic activity of the masseter and temporalis muscles. The maximum molar bite force was measured
with the digital dynamometer (Kratus). This study showed increased EMG activity of the masseter and temporalis muscles in
postural conditions of mandible and molar bite force after 12 months of treatment. After twelve months of treatment, the
patient had lack of pain symptoms as well as an improvement in the balance of the mastication muscles, as demonstrated by
EMG activity and maximum molar bite force.
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Temporomandibular joint disorder (TMD) is defined
as a group of disorders that affect the mastication
muscles, temporomandibular joint (TMJ), and
related structures [1]. The symptoms in these patients with
TMD include pain in the TMJ, face, and mastication
muscles, headache, auricular symptoms such as airplane
ear, auricular noise, and vertigo [2]. TMD treatment is
directly related to modern dentistry and embraces methods
that promote relaxation of the mastication muscles, such as
those used in functional maxillary orthopedics. This
specialty aims to act on the neuromuscular system that
controls normal maxillary development to prevent

malformations and functional disorders [3]. It treats poor
occlusions and their physical and functional consequences
using therapeutic resources that utilize functional stimuli,
aiming to achieve morpho-functional balance of the
stomatognathic system [4].

This neuro-oclusal rehabilitation treatment corrects
poor occlusion and remodels the bone structure, providing
muscle harmony and improving the signs and symptoms of
TMJ dysfunction [5]. McNamara et al [6] reported that
functional orthopedics reduces the signs and symptoms of
TMD, improves symptoms of obstructive sleep apnea and
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prevents the development of skeletal facial asymmetry,
which can produce functional disorders in the
stomatognathic system. According to the literature, there
are other treatment modalities available to treat TMD are
acupuncture [7], occlusal splint [8], botulinum toxin [9]
and laser therapy [10].

The objective of this clinical case report was to
demonstrate the importance of functional maxillary
orthopedics as a method of rehabilitation to improve the
life quality of individuals with bone unconformity,
orofacial pain, and TMD, by illustrating potential
functional changes in the mastication muscles through
surface and maximal molar bite force electromyographic
activity analyses.

CASE REPORT

This case report was approved by the research ethics
committee (number process 2008.1.259.58.9), according to
resolution 466/2012 of the Brazilian Health Council.

A 65 years woman patient (weight: 63.0 kg; height:
1.58 cm; body mass index: 25.24 kg/m?) who had all of
her teeth and demonstrated distal occlusion presented with
headaches, cervical pain, a lack of confidence regarding
mouth opening, and clicking sounds in both ears. During
patient anamnesis, Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) survey was
applied, clinical examination of the oral cavity was
performed, and muscular palpation was carried out on the
face, neck, and TMJs. The diagnosis of TMD was made by
clinical examination and RDC/TMD where the clinical
aspects (Axis 1) and psychosocial factors (Axis 11) were
approached.

Auxiliary exams including panoramic radiography,
teleradiology profile, and TMJ planigraphy were
performed; in addition, complementary exams such as
polysomnography to diagnosis sleep bruxism. Through the
results of these exams, it was possible ratify the diagnosis
centric sleep bruxism, right and left mandibular condyle
subluxation, flattening of the anterior and superior aspects
of the mandibular condyles. Use of cephalometric analysis
indicated the use of functional orthopedics apparatus and
associated with pharmacotherapy. The patient was
informed about the treatment plan, and signed an
agreement form accepting the proposed research exams
and treatments.

Functional maxillary orthopedics and Stomatognathic system

The first stage of this case report involved EMG
activity analyses of the masseter and temporalis muscles
(right and left) as well as the maximum molar bite force,
before the proposed treatment. For EMG data collection
was used Myosystem BR1 apparatus (Data Hominis Tec.
Ltd, Uberlandia, MG, Brazil) (Fig. 1). Electromyography
was conducted using surface active differential electrodes
(two 10 mm-long x 2 mm-wide silver chloride bars 10 mm
apart) with input impedance of 10 Oectpf, bias current
input of rrenA, common-mode rejection ratio of 110 dB at
60 Hz and gain equal to 20x. For signal conditioning and
data acquisition, a portable, high performance twelve
channel data acquisition system was used. The EMG
signals were further amplified by 50x (total gain 1000x),
bandpass filtered (20 Hzd (20 Hz ratio of 11 at a frequency
of 2 kHz with 16 bits resolution. The following conditions
were evaluated: rest (4s), dental clenching in maximal
voluntary contraction (4s), right (10s) and left (10s) right
laterality (10s), left laterality (10s) and protrusion (10s).

Figure 1 - Myosystem-BR1

Figure 2 - Digital dynamometer, model IDDK
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Figure 3 - SN 9 modified type functional orthopedics
appliance

Maximum molar bite force was measured using a
digital dynamometer (IDDK; Kratos, Cotia, SP, Brazil)
with a capacity of 1000 N (Figure 2). Measurements were
taken first on the right and then on the left side, where the
strongest bite was developed. During measurement, the
patient was sitting on a chair with her arms extended
beside her body and her hands resting on her thighs. She
was instructed and trained in how to bite the equipment,
ensuring procedure reliability. The dynamometer was
cleaned using alcohol and protected with a disposable latex
cover (Wariper, Sao Paulo, SP, Brazil), which was used as
a biosafety measure. Three measurements were taken for
each side, alternating between the sides with a 2-minute
break between each bite. The maximum bite force was
recorded as the highest value for each side.

The second stage was the treatment itself. A modified
appliance (SimBes Network 9-SN9) [4] type functional
maxillary orthopedics with free dorsal arches and built in
pro-rotation was set up and fitted in the patient (Figure 3).
The SN9 permits lateral-protrusive movements and
dissipates tensions in the curve of the dorsal arch
responsible for fractures. Throughout the treatment,
monthly check-ups were carried out, which consisted of
periodic evaluation of apparatus fitness within the oral
cavity and performance of any necessary adjustments.
After 6 to 12 months of treatment, patient anamnesis was
repeated using questionnaires and clinical evaluation. In
addition, electromyographic examination and
measurement of molar bite force were performed again.

DISCUSSION

Many methods can be used to evaluate functional changes
of the stomatognathic system in patients with TMD and
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orofacial pain, including electromyographic examination
and measurement of molar bite force [11].

Table 1 - Electromyographic means (microvolt/second), of
the right and left masseters (RM and LM) and anterior
temporalis (RT and LT) muscles, in the following clinical
conditions, before and after (12 months) use of functional
maxillary orthopedic

Treatment Time

Clinical Conditions | Muscles | Before | 6 mo | 12 mo

RM 426 |20.97|4.82

LM 4.05 5.86 |4.16
Rest

RT 6.94 498 |522

LT 6.56 |13.555.39

RM 522 |22.26|6.73

LM 11.01 |10.57|11.44

Right laterality
RT 14.77 |11.01|13.19

LT 13.17 |16.97 | 13.00

RM 4.56 14.74 1 6.78

LM 12.12 |10.08|7.39

Left laterality
RT 524 1495 |6.62

LT 10.28 |16.85|10.22

RM 21.15 |17.51(19.76

LM 48.1 |41.00 | 25.56

Protrusion
RT 5.08 5.27 |6.94
LT 5.33 13.74 | 7.84
Maximal RM 20.78 |23.05|96.83
Voluntary
Contraction LM 59.85 |46.65|131.61
RT 30.23 [21.89|38.23
LT 37.89 [41.17|71.86

These internationally accepted methodologies have as
their main objective a rational and criteria-based diagnosis,
and can be used to complement anatomo-physiological
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study [12]. These methods were used in the current clinical
case to analyze the masseter and temporalis muscles of a
patient with TMD, who was treated with a protocol using
functional maxillary orthopedics [13].

Table 2 - Mean of maximal bite force (N) before and after
(6 and 12 months) use the functional maxillary orthopedic

Region Treatment Time

Before | 6 months | 12 months
Right molar region | 228.89 | 274.59 314.99
Left molar region | 291.85 | 225.55 304.01

The EMG examinations performed revealed important
information about the functional reestablishment of the
masseter and temporalis muscles, proving the effectiveness
of the treatment used (Table 1). The results collected when
the mandible was at rest showed a decrease of
electromyographic activity in the masseter and temporalis
muscles (right and left) after treatment (12 months) in
comparison to the activity measured in the initial phase of
treatment. This decrease was probably related to remission
of pain symptoms caused by dental compression during
sleep, subluxation of the mandibular condyles, headaches,
cervical pain and osteoarthrosis [14], and was likely due to
posture changes during use of the apparatus leading to
clinical improvement. Bone discrepancy remodeling and
articular positioning after 12 months of functional
orthopedics appliance use reestablished the functionality of
the masticatory muscles [15].

During evaluation of right and left laterality, the
neuro-anatomical muscular activation pattern observed
remained the same after 12 months of treatment, with
higher electromyographic activity of the temporalis muscle
through the ipsilateral side of the mandible and higher
contralateral activity of the masseter muscle, as expected
[12]. During protrusion, the muscular pattern necessary to
maintain this position showed higher activation of the
masseter muscles in comparison with the temporalis
muscles. Therefore, the present clinical case displayed the
same pattern as that described by the kinesiology literature
[16]. On the other hand, dental clenching in maximal
voluntary contraction caused increased activity in all of the
analyzed muscles (right masseter of 20.78 to 96.83, left
masseter of 59.85 to 131.61 9.85, right temporalis of 30.23
to 38.23 and left temporalis of 37.89 to 71.86 uV/s). This
result suggests the adaptation of muscular function
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resulting from a well-planned and appropriate treatment
[17].

In the current case, the physiological masticatory
muscle balance achieved after 12 months of functional
orthopedics treatment using an SN 9 modified appliance
may have been related to psychological impact on the
patient [18]. Patients undergoing functional orthopedics
treatment may become more confident in the execution of
mandible movement, thus recruiting a lower number of
muscular fibers to perform the same masticatory function
as compared to before treatment [19]. In the present
clinical case, however, patient psychological changes and
their correlation with variations in electromyographic
activity were not evaluated.

Functional maxillary orthopedics treatments cause a
significant decrease in bite force [20]. The results of the
current study reinforce findings in the literature showing
that treatment with functional orthopedics apparatus in
subjects with accurately diagnosed TMD leads to
successful pain relief. However, the findings did not
reinforce other reports in the literature since the results
showed an increase of maximal molar bite force after
functional jaw orthopedics (Table 2) and an improvement
of occlusal strength after 12 months of treatment.

CONCLUSION

The results of this case report showed a positive change in
the stomatognathic system of a TMD patient after
functional orthopedics treatment. This demonstrates the
effectiveness of neuromuscular mechanics in changing
skeletal posture in the cervical area, establishing the TMJ
and promoting muscular remodeling, relieving symptoms
related to TMD, and reestablishing the functional balance
of the masseter and temporalis muscles. These
improvements were due to correct mandible movement
and an increase in maximal molar bite force.
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