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Abstract: The human masseter is a symmetric muscle known to be a strong elevator muscle of the lower jaw. The
actual pilot study aims to check the applicability of a new imaging technique for this muscle to facilitate diagnosis
and treatment for clinicians working on this part of human body.

91 Patients, aged from 8 to 12 years old, participated in this study in which an ultrasonography was accomplished.
The visibility of sub-cutaneous plane, the visibility of the deep plane represented by the ramus and the visibility of
masseter’s layers have been evaluated.

At the end of this study, all the young patients were examined without any issue. The deep plane was easily
distinguished in 98.90% of the participants while the superficial plane was visible in 87.91% of the participants. The
different layers were visible in 95.60% in contraction examination compared to 84.61% in rest examination.

The viability of ultrasonography of masseter has been reported by authors. Bakke et al. in 1992 considered that
ultrasound scanning gave an uncomplicated and a reproducible access to parameters of jaw muscle function. The
findings of the current study confirm that ultrasonography can be employed to evaluate the thickness of masseters
with acceptable reliability.

In conclusion, the introduction of ultrasonography in the masticatory muscles imaging can be a real breakthrough in
diagnosis and treatment techniques used by clinicians.
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INTRODUCTION

The human masseters are pair of muscles
known to be strong elevators of the lower jaw. In
addition to their physiological role, the masseters
can be an etiology for some disorders. Several
techniques have been proposed to study these
muscles and to evaluate their functional status.
They are usually evaluated by biomechanical
techniques such as bite force (1,2) measurement or
electrical techniques such as Electromyography
(EMG) (3-5). Imaging techniques are commonly
used also such as CT scans(6) and MRI (7). Some
authors reported Immunohistochemistry (IHC) to
be a highly precise technique for masseter’s study

(8)-

Background
Although the techniques reported in the

literature to study masseters, some disadvantages
were noticed (9):

e Need for specific equipment

e Subjective measurement

e Some results are irreproducible

e Inappropriate for children

e Use of high doses of X Rays

¢ Need for biopsy

The actual pilot study aims to check the
applicability of a new imaging technique for
masseter muscle to facilitate diagnosis and
treatment for clinicians working on this part of
human body without the disadvantaged noticed in
other techniques.

METHODS

In this study, 91 patients (53 girls and 38
boys), aged from 8 to 12 years old, received an
ultra-sound exam in masseters area.

For this examination, the
equipment has been used:
e Esaote™ MyLab50® ultrasound machine
(made in Italy) (Fig 1).
e 12MHz Ultrasonography Linear Probe.

following

Figure 1 : Ultra-sound machine Esaote™ MyLab50®

For the examination of the both masseters,
the probe is moved on the skin of the face from the
lower border of the lower jaw bone to the
zygomatic arch (Fig 2).
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Figure 2: The borders of the scan

Quality criteria for the exam of masseters
were evaluated.

RESULTS
The mean age of the participants in this
study is 10.4841.31 years old. The evaluation
criteria for the masseter examination are:
e The visibility of superior muscle fascia,
e The visibility of the deep plane represented by
the bone
e The visibility of masseter’s layers at rest
e The \visibility of masseter's layers in
contraction

The visibility of superior muscle fascia
The superior muscle fascia was clearly
visible in 80 (88%) participants (Fig 3. A).

The visibility of deep plane:
The deep plan represented by ramus bone
was clearly visible in 90 participants (Fig 3. B).

Figure 3: The muscle superficial and deep limits

The masseter’s layers:
The muscle’s layers were visible in 77
participants at rest and in 87 participants in
contraction of masseters (Fig 4).

MX MASSTER GH

Figure 4: The layers visibility at rest and in contraction

The following table summarizes the
results of the current study:
n: number of participants
p: proportion of participants

Table 1: The results of the actual study

The parameters Visible Invisible

n P n P
Superior fascia 80 |8791% |11 12,09%
Deep plane 90 19890% |1 1,10%
Layers at rest 77 | 8555% | 14 14,45%
Layers in contraction | 87 | 95,60% | 4 4,40%

DISCUSSION
The viability of ultra-sound imaging of
masseter has been reported by authors.

Bakke et al. in 1992 considered that
ultrasound scanning gave an uncomplicated and a
reproducible access to parameters of jaw muscle
function (10).

The findings of the current study confirm
that ultrasonography can be employed to evaluate
the thickness of masseters with acceptable
reliability. This is confirmed by the visibility of
superficial plane in 87,91% and the deep plane in
98,90% of the participants. The better visibility of
the deep plane compared to the superficial one is
explained by the difference of visibility of hard
tissues compared to soft tissues because the deep
plane is represented by the bone of the ramus.

The muscle’s layers have been evaluated
because they are usually used to diagnose some
pathological aspects of the masseters.

In addition to physiological aspects
studied in the current study, other authors as
Naphade et al. used ultrasonography in diagnosis
of some pathological aspects of the masseter (11).
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Recently, masseter ultrasound has been
used for guidance in botulinum neurotoxin
chemodenervation procedures in bruxism therapy
for example (12).

CONCLUSION

The introduction of ultrasonography in
the masticatory muscles imaging can be a real
breakthrough in diagnosis and treatment
techniques used by clinicians.

But further studies are needed in other age
groups to evaluate the parameters of convenient
visibility of the muscles.
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