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Development and Application of Six-Degree-of-Freedom Jaw Tracking Device for
Chairside Use with Utilizing a Pair of Triaxial Coils

Teruaki ISHIKAWA

Abstract : Jaw movement data include a Iot of useful information for diagnosing stomatognathic
functions. To clarify the relationship between occlusion and jaw movement, several types of jaw
tracking devices that have capability to record jaw movement in six-degree-of-freedom have been
developed in our department.

The purposes of this study were to develop a new jaw tracking device which has high usability
and high accuracy, and to examine data acquisition ability of the device. We utilized a pair of triaxial
coils for improving performance of the device. Both usability and accuracy are essential to develop a
stomatognathic function database with accurate jaw movement data. When we bring it to completion,
we will be able to provide useful diagnostic criteria for making an examination of patients who have
jaw movement-related problems.

Forty-five asymptomatic (23 males and 22 females) and 35 symptomatic (17 males and 18
females, with temporomandibular disorders) adult volunteers were participated in this study after they
underwent stomatognathic functional examinations.

Jaw movement data were recorded with the newly developed device and analyzed quantitatively and
qualitatively. Thirty-six jaw movement parameters were used in the quantitative analysis.

Values of mean and standard deviation of jaw movement parameters were computed from control
group (asymptomatic volunteers, 23 male and 22 female), and they were considered as reference
values. Additionally, one well-experienced dentist evaluated jaw movement pathways of all subject on
width, smoothness, symmetry and reproducibility of incisal trajectories qualitatively.

The results of this study were as follows:

1. The new jaw-tracking device was developed with utilizing a pair of triaxial coils. This device
showed ability of jaw movement recording with high accuracy.

2. Jaw movements of 80 subjects were measured with the newly developed device only in two and half
months.

3. Quantitative and qualitative evaluations of jaw movement could be one of effective methods to
diagnose temporomandibular disorders.

4. The stomatognathic function database will provide diagnostic and evaluating criteria for jaw
movement to diagnose jaw movement-related problems and to evaluate the clinical outcome of
treatments.
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