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[Abstract] Objective This study aimed to compare the vibration parameters of temporomandibular joint (TMJ)
sounds during mouth opening and closing between patients with anterior disc displacement with reduction (ADDWR) and
healthy individuals by using a TMJ vibration analysis system. Methods Vibration signals were collected during maxi-
mum mouth opening and closing from 51 joints diagnosed with ADDWR and 51 healthy control joints. The following pa-
rameters were extracted and analyzed: peak amplitude, total vibrational energy, vibrational energy above 800 Hz, and vi-
brational energy below 800 Hz. They were assessed and compared using the Mann-Whitney U test. Results The parame-
ters evaluated were significantly higher in the ADDWR group than in the control group (P<0.01). Vibrations in ADDWR
joints predominantly occurred during the mouth-opening phase. Conclusion The vibrational characteristics of ADDWR
joints differ significantly from those of healthy joints. The TMJ vibration analysis system provides a dynamic, noninva-
sive, and cost-effective tool with potential utility in the auxiliary assessment of temporomandibular disorders.
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Fig 1 Schematic diagram of the TMJ vibration analysis system
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Fig 2 Interface of the TMJ vibration analysis system
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Fig 3 Time-domain signals of the TMJ vibration in the experimental and control groups
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Fig 4 Frequency-spectrum diagrams of TMJ vibration at three stages during maximum mouth opening and closing
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Fig 5 Time-domain plots of TMJ vibration in the experimental and control groups
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Fig 6 Peak amplitude between the exprimental and control groups
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Tab 3 Comparison of frequency-domain parameters between the experimental and control groups
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