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Construction of a three-dimensional motion analysis method for the knee joint
using magnetic resonance imaging
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i _ A three-dimensional (3Dg motion analysis method of the knee joint was
developed using magnetic resonance imaging (MRI) to evaluate ligament deformation due to knee joint

motion. A two-dimensional (2D) multi-slice cine image of the knee joint in motion and a 3D image of
the knee joint at rest were acquired in this method. The bone position was identified through the
registration of each image. Patellar tendon relaxation and tension were evaluated using the 2D
multi-slice cine images. In addition, a method to construct a knee joint coordinate system, which is

important for motion analysis is developed using the MR images of the entire length of the lower
limb. The MR image composing was found useful for constructing a bone coordinate system.
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Volumetric Interpolated Breath-hold Examination VIBE TR 5.69 msec TE 2.46 msec
FOV 250x 250 mm matrix 256x 256 phase partial fourier 7/8 slice partial fourier 7/8
slice thickness 0.5 mm parallel imaging mode Generalized autocalibrating partially
parallel acquisitions GRAPPA accel factor PE 2 flip angle 6 degrees bandwidth 400
Hz/pixel

1 2D fast
low angle shot flash TR 4.92 msec TE 2.31 msec FOV 180x 180 mm matrix 192x 192
phase partial fourier 55% slice partial fourier 5/8 slice thickness 5 mm parallel
imaging mode GRAPPA accel factor PE 3 flip angle 12 degrees bandwidth 605 Hz/pixel
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MAGNETOM Prisma 18 channel body matrix
coil spine coil Siemens

MR sequence name
3D-VIBE Volumetric Interpolated Breath-
hold Examination imaging plane

sagittal FOV 250x 250 mm number of
slices 384 acquisition matrix 256x 256
reconstruction matrix 512 x 512
repetition time TR 5.19 ms echo time

TE 2.46 ms slice thickness 0.5 mm
bandwidth 415 Hz/pixel acquisition time
1 minute
composing function spine MR
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