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1. Regarding to assess the properties of bruxism, we evaluated metabolism, and
physiological and biochemical characteristics of masticator muscles using medical
imaging. At first, it was evaluated whether a kind of mobilized masticator muscles by
the difference of occlusal pattern was judged using MRI. We considered that mobilized
masticator muscles could be identified using T2 value

2. We studied whether Doppler ultrasonography presenting blood flow in muscle was useful
for evaluating the metabolism of masseter muscle as well as 31P-MR spectroscopy which
was performed generally for evaluating metabolism of it as medical imaging. Doppler
ultrasonograpy presented findings in correlating to ones of 31P-MR spectroscopy. It was
suggested that contraction and recovery from fatigue of the muscle could be evaluated
using Doppler ultrasonography, also.

3. We evaluated whether change of apparant difussin coeficient (ADC) and T2 value by
clenching suggested contraction of masseter muscle. ADC was sensitive to changes by
clenching. We suggested that T2 valus and ADCs may be used to evaluated muscle fatigue
and injuries that accompany bruxism.

4. The aim of this study was to assess whether water diffusion changes could be detected
by DT MRI performed at rest, and during jaw opening and closure. The eigen values for
diffusion of the MM were sensitive to jaw position. Recruitment of muscle fibers, specific
to jaw position, reflects the different changes in muscle diffusion parameters
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Evaluation of T2 values and apparent
diffusion coefficient of the masseter
muscle by clenching.
Objective. To evaluate the changes in T,
values and apparent diffusion coefficient
(ADC) in the masseter muscle by clenching
in healthy volunteers.
Methods. Thirty—-seven volunteers were
enrolled. We measured bite force using
pressure—sensitive paper. We obtained a T,
map and ADC map at rest, during clenching,
immediately after, and 5 min after
clenching. The spin—echo sequence was used
to calculate T,, and single—shot, spin—echo,
echo planar imaging was used to calculate
ADC. The motion—probing gradients (MPGs)
were applied separately, along the
posterior—to—anterior (PA), right-to-left
(RL), and superior—to—inferior (SI)
directions, with b values of 0, 300, and
600s/mm’> in each direction. The ADC-PA,
ADC-RL, and ADC-SI values were obtained,
and we also calculated the ADC-iso for the
mean diffusivity.
Results. For T, or ADC, there were no
significant differences between the
stronger and weaker side of bite force
before, during, or bmin after clenching
The bite force had little effect on these
parameters. Thus, we used the average of
the two sites for the following analyses.
Time course analysis of ADC—iso, ADC-PA,
ADC-RL, and ADC-SI demonstrated a marked
increase after clenching and a rapid

decrease immediately after clenching
although it did not completely return to
the initial values. However, the change in
ADC-RL was significantly greater than
those in ADC-PA or ADC-SI (P<0.001 each)
The changes in T, were similar to those of
ADC, although they were not as marked.
Conclusions. ADC (especially ADC-RL) was
altered by contraction of the masseter
muscle.

[ FERRR 4]
Evaluation of the diffusion parameters and
T, values of the masseter muscle by jaw
opening or clenching, compared with those
at rest.
ackground: Diffusion-weighted imaging
(DWI) and diffusion—tensor imaging (DTI)
of  human skeletal muscle of the
extremities have been used for many
purposes, such as evaluating changes that
accompany contraction.
Purpose:To investigate whether jaw
opening or closure affected the diffusion
parameters of the masseter muscles (MMs).
Materials and Methods: Eleven healthy
volunteers participated. Diffusion tensor
images were acquired to obtain the primary
(A ), secondary (1 ,), and tertiary
eigenvalues (A ;). We estimated these
parameters at three different locations:
at the level of the mandibular notch for
the superior site, the level of the
mandibular foramen for the middle site,
and the root apex of the mandibular molars
for the inferior site
Results: At the superior and middle sites,
jaw opening significantly decreased 1, (P
= 0.006, P =0.004) andA, (P < 0.0001, P
= 0.0001) ; however, the change in A4, was
not significant. At the lower site, no
parameter was significantly different at
rest and during jaw opening. These results
may have been related to passive
elongation of the muscle fiber, which
reflected the decrease in size of the
myofibrils and accompanying shrinkage of
the endomysium, especially in the deep
layer of the MMs. In contrast to jaw
opening, the changes induced by jaw
closure were marked in the inferior site
In the middle and inferior sites, the three
eigenvalues were increased by jaw closure,
and the changes ind, (P = 0.0145, P =
0.0107) and A, (P =0.0003, P =0.0001) were
significant (especially1,). This might
have reflected structural changes within



the endomysium.

Conclusions: The eigenvalues for
diffusion of the MM were sensitive to jaw
position. Recruitment of muscle fibers,
specific to jaw position, reflects the
different changes in muscle diffusion
parameters.
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