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I. Abstract

[Objective]

Although the effects of sustained jaw-closing activities on somatosensory sensitivity and fatigue have been
investigated, the effects of sustained jaw-opening activities on somatosensory sensitivity in the masticatory muscles
remain unclear. This study was consisted of two researches. The aim of Study 1 was to investigate the effects of
sustained jaw opening on masseter muscle pain and jaw-opening function in endodontic patients in whom rubber
dam dry field technique was used. Study 2 aimed to investigate the effects of sustained jaw opening (e.g. during

dental treatment) on fatigue, pressure pain sensations, and stiffness in the masticatory muscles.

[Materials and methods]

Study 1: A total of 41 endodontic patients in whom rubber dam dry field technique was used participated in this study.
Before and after rubber dam dry field technique, all participants were assessed for pain free opening, maximum
unassisted opening, maximum assisted opening, and palpation of both masseter muscles according to the Diagnostic
Criteria for Temporomandibular Disorders.

Study 2: A total of 35 healthy volunteers performed 30 minutes each of two jaw motor tasks, with a 1-week interval
between tasks: unassisted jaw opening and jaw opening assisted by a mouth prop set at the right tooth. The pressure
pain threshold (PPT) and muscle stiffness of the left masseter were measured before and after both jaw motor tasks
(at 0 and 30 minutes). Masticatory muscle fatigue was measured every 10 minutes (at 0, 10, 20, and 30 minutes)

during each jaw motor task.

[Results]

Study 1: Pain free opening and maximum unassisted opening after rubber dam dry field technique were significantly
higher than before rubber dam dry field technique. Although masseter muscle pain was not detected in four patients
(4 / 41participants; 10 %) on palpation before rubber dam dry field technique, masseter muscle pain was detected in
these patients on palpation after rubber dam dry field technique. In seven participants (7 / 41participants; 17 %), the

masseter muscle pain on palpation disappeared due to the sustained jaw opening associated with rubber dam dry field
2



technique.

Study 2: No significant differences in the PPT were found between before and after the assisted jaw-opening task,
but the PPT was significantly lower after compared with before unassisted jaw opening (P < 0.05). No significant
differences in left masseter muscle stiffness were found between any measurement point in either jaw motor task.
Masticatory muscle fatigue was significantly higher after 10, 20, and 30 minutes of each jaw motor task compared
with that at baseline (0 minutes). However, no significant differences in masticatory muscle fatigue were found at

any measurement point between both jaw motor tasks.

[Conclusion]

These findings may suggest that sustained jaw opening during dental treatment have effects similar to extension
exercise on masseter muscles and change the pain sensation on the masseter muscle pain. The present findings also
suggest that although sustained jaw opening during dental treatment cause masticatory muscle fatigue regardless
mouth prop, the use of a mouth prop during sustained jaw opening may help prevent decreases in the PPT of the

masseter muscle.
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