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Measurement of the TMJ intraarticular space variation during mastication
using the mandibular animation
— Examination in patients with jaw deformity —

Yosho KANEDA, Hiroya OZAKI and Kenji FUSHIMA *

Division of Orthodontics, Department of Highly Advanced Stomatology, Graduate School of Dentistry,
Kanagawa Dental University, 3-31-6 Tsuruya-cho, Kanagawa-ku, Yokohama, Kanagawa 221-0835, Japan

Abstract

Aim: To understand the occlusion, the analysis of functional loading on the temporomandubular joint (TMJ) is
important subject. It is considered that measurement of intraarticular space is currently the only method allowing
in vivo, a non-invasive, quantitative insight into the TMJ load.

This study aimed; 1) to construct a mandibular animation, 2) to evaluate the accuracy and precision of the
mandibular animation, 3) to examine the TMJ intraarticular space variation relating to the mandibular movement
during mastication.

Materials and Methods: In twelve patients having jaw deformity, three-dimensional morphological data of the
TMJ obtained by means of the computed tomography and motion data recorded by the mandibular tracking
system were utilized in this study. The mandibular animation was constructed by integrating the anatomical data of
the mandible with the kinematic data. The distance from representative point on the condyle to its closest point on
the glenoid fossa was measured and defined as the intraarticular TMJ space. TMJ space variation corresponding
to opening degree of the mandible was analyzed during free mastication.

Results and Discussion: Accuracy and precision of the mandibular animation system considered to be suitable
for the analysis of intraarticular space. At the intercuspal position, the TMJ space of the medial, middle and lateral
on the condyle was an average of 1.5 mm, 1.3 mm and 1.1 mm respectively. Opening degree of the mandible at the
time of the TMJ space extension and reduction was an average of 3.6 degree and 2.4 degree respectively. There was
significant difference between them (P<0.01). A reduction of the TMJ space can be caused by compressive loading
on the condyle. Therefore, it is suggested that functional loading on the condyle is exerted while the closing phase
of the mandible during mastication.
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