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Dynamic MRI study on temporomandibular joint and biomechanical
analysis

Al Song-tao®*, TANG Wei-ging*, DAI Ke-rong®, FAN Xin-dong®, TAO Xiao-feng®,
YU Qiang®, LIU Yu®(a. Department of Radiology; b. Department of Orthopaedics, Shanghai Ninth Peo-
ple’ s Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200011, China)

Abstract: Objective To establish a three-dimensional (3D) dynamic model of temporomandibular joint ( TMJ)
based on data collected from the TMJ movement with multi-level two-dimensional (2D) dynamic magnetic reso-
nance imaging ( MRI) and make biomechanical analysis. Methods GE Signa 1.5T TwinSpeed superconductive
magnetic resonance scanner was used. TMJs of 2 asymptomatic male volunteers were chosen to be examined
with MRI. All the images were imported to the Mimics software. 3D dynamic model of the TMJ was built, and the
relationship between the magnitude of mouth opening and the disc transverse diameter was analyzed using linear
fitting. Results The 3D dynamic model of TMJ was successfully established. The disc-condyle relationship and
the dynamic morphological change of the TMJ disc were showed clearly in this model. The linear fitting equations
were y= -0.03x+14.44 (R =0.591) and y= -0.061x+13.48 ( R =0.306) from volunteers 1 and 2, respec-
tively. A linear trend was observed regarding the relationship between mouth opening position and articular disc
transverse diameter. The contact of the condyle surrounded by the TMJ disc varied inversely with the magnitude
of mouth opening; the longitudinal diameter of TMJ disc changed along with the magnitude of mouth opening. In
the process of mouth opening, the thickest longitudinal diameter of the joint disc was at the middle part of post-
zone. The most remarkable changes of the longitudinal diameter of TMJ disc were found at the outer part of the
post-zone and the inner part of the mid-zone. Conclusions The 3D dynamic model of TMJ was built successfully
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to observe the TMJ movement dynamically with 2D dynamic MRI. The model showed the disc-condyle relation-
ship intuitively and precisely, and could be used as an alternative method to make up for the shortage of the 2D

static MRI.

Key words: Temporomandibular joint( TMJ) ; Magnetic resonance imaging( MRI) ; Three-dimensional reconstruc-

tion; Biomechanics; Computer-aided analysis
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Tab.1 Average thickness of disc in different sections at different

mouth opening positions of two volunteers
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