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Abstract . . . . . - .
Measurement of patello-femoral motion and contact provides functional information on the joint with

dysfunctions. Such measurement has been done in clinic roentgenographically. This method, however, has substantial
restrictions of three-dimensionality and quantitativeness. To eliminate such restrictions, we have been developing a
novel system capable of computing the position and orientation of the joint from 3-D MR images of the knee obtained
at several knee-flexion angles. Present study expanded this motion analysis into that of the inter-surface proximity by
combining a 3-D joint surface model obtained from MR images. Through experiments using a subject with normal knee

v

functions, the system was verified to be effective for visualizing the region of the patella surface close to the femur.

key words patello-femoral joint, articular surface, contact analysis, MR images, distance map, in-vivo measurement
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Fig. 1 MR image of knee joint: (a) O-degree flexion and
(b) 90-degree flexion.
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Fig. 2 Digitized surface data: (a) referential contour data

(O-degree flexion) and (b) an example of motion

data (90-degree flexion).
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Fig. 5 Articular contour data: (a) patellar contour C and
(b) femoral contour C.
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(b) a method of filling the region with data points
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Fig. 6 Addition of data points outside of the articular
surface as a preprocessing for the surface fitting:
(a) contour data points and the square region to
which the surface fitting is applied; (b) a method
of filling the region with data points; points @
and  represent contour data and added data,
respectively.
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Table 1 Imaging conditions for open MR system.

ING A =4 REE - J71E

Slice Interval [mm] 1

Cross-section sagittal

FOV [mm] 188*250 (0, 30°)
219*250 (60°)
250250 (90°)

Matrix [pixel] 192*256

TE [ms] 25

TR [ms] 60

Sequence gradient echo
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Table 2 Sample number of bony contour data.

knee flexion angle

0° 30° 60° 90°
Patella 2169 2053 2075 2043 y
Femur 3426 3388 3301 3331
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Table 3 Measured value of motion parameters: relative

value to that of O-degree flexion.

knee flexion angle
parameter 30° 60° 90°

rotation(+/-)[°]

flexion 12.4 36.5 60.4

lat./med. tilt 2.8 1.9 3.6

lat./med. rot. -1.4 -3.7 -6.9
translation(+/-) [mm]

lat./med. 5.9 5.4 33

prox./dist. 17.8 -5.9 -17.5

ant./post. 30.4 21.9 3.6
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Fig. 10 Visualization of the positional relation between
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the patella and the femur, and the distance map
on the articular surface of the patella: (a) a 3-D
display of the patellofemoral joint; (b) the distance
map on the patella surface.
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