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Abstract

Purpose : Temporomandibular joint disorder (TMJD) is often accompanied by pain and limited range of motion of the jaw joint,
which affect patients’ quality of life and result in hypertrophy or hyperactivity of the muscles around the jaw joint. In this study,
we compared the muscle thickness and tone of the masseter and sternocleidomastoid (SCM) muscles and the jaw range of motion
in individuals with and without TMJD. Correlation comparison was performed on the results of the TMJD group.

Methods : This study included 40 patients; 20 patients were assigned to an experimental group (TMJD group) and 20 to a control
group (non-TMJD group). Ultrasonography, myotonometry, and measurements performed with digital Vernier calipers were used to
determine the changes in muscle thickness, muscle tone, and maximum jaw opening, respectively. The independent t-test was used
for intergroup comparison of data, and Pearson correlation coefficients were used to compare correlations in the TMJD group
results.

Results : We observed a significant intergroup difference in the masseter and SCM thickness during the relaxed and clenched
phases (p<.05). A significant intergroup difference was also observed in maximum jaw opening (p<.05). With regard to muscle tone,
we observed a significant intergroup difference in frequency (p=.011) and stiffness (p=.011) of the masseter, as well as in the
frequency (p=.009) and stiffness (p=.026) of the SCM. We observed a moderate negative correlation (r=-.524) between maximum
jaw opening and the frequency of the masseter. Additionally, we observed a moderately negative correlation between jaw opening
and muscle stiffness (r=-.321).

Conclusion : Planning exercise programs to treat patients with TMJD who present with pain should focus on efforts to reduce
muscle thickness and achieve muscle relaxation (to reduce muscle tension) for improved jaw range of motion.
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Table 1. General characteristics of subjects
Experimental group Control group
(n=20) (n=20) P
Gender (male/female) 7/13 11/9
Age (year) 23.30+1.97 23.70+1.92 .520
Height (cm) 165.60+4.69 166.8+4.34 407
Weight (kg) 59.10+£5.45 60.60+5.87 408
BMI (kg/mr) 20.8542.18 21.05+2.16 173
VAS 5.05+1.31

BMI; body mass index, VAS; visual analogue scale
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Table 2, Comparison of muscle thickness and opening in subjects with and without TMJD

Control group

Experimental group (n=20
p group (n=20) (1=20) P
Relaxed 12.11£1.92 10.66+2.25 .035
Masseter (mm)

Clenching 14.34+2.18 12.63+£2.25 .020

Relaxed 11.60+1.90 9.76+2.30 .009

SCM (mm)

Clenching 14.23+1.90 12.04+2.24 .002

Opening (cm) 3.95+.51 5.35+.53 .000

SCM; sternocleidomastoid muscle
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Table 3, Comparison of muscle tone in subjects with and without TMJD

=
=
o),
w

H

%

Control group

2t

Experimental group (n=20
p group (n=20) (1=20) P

Frequency (Hz) 23.91+3.09 21.43+2.78 011
Masseter

Decrement (log) 1.45+.32 1.56+.26 256
muscle

Stiffness (N/m) 504.50+88.93 436.95+69.83 011

Frequency (Hz) 16.14+1.52 13.78+3.55 .009

SCM

Decrement (log) 1.28+.23 1.39+£.23 141
muscle

Stiffness (N/m) 266.10+45.74 235.35+£37.97 .026

SCM; sternocleidomastoid muscle
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Table 4, Pearson correlations coefficient among muscle tone, muscle thickness and opening in the TMJD
group

Masseter muscle tone SCM muscle tone

Frequency Decrement Stiffness Frequency Decrement Stiffness
r p r p r p r p r p r p
Masseter Relaxed .195 228  -243 131 254 114 .098 547 0 -120 461 -070 666
muscle
thickness Clenching 208  .198 -224 .129 251 118 162 317 ~-114 377 009  .956
SCM Relaxed d120 492 -075 647 .038 816  .194 231 -006 971 -1l6 477
muscle
thickness Clenching 197 224 -170 293 223 167 225 162 -085 603 -086 .559
Opening -.524  .001 268 .095 -321 .043 -308 .053 .143 378 =254 113
SCM; sternocleidomastoid muscle
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