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The Method of Diagnosis for the Knee Joint Disease with Individual Modeling
-To Clarify the Mechanism of Knee Osteoarthritis-

O% all HES GEXED)
1E - HA BHE ROKBE)
H M oz GRORER)

= Wr
1IE R

29 W0 N
% (KRR
— (KRR

Yuki ISHIKAWA, The University of Tokyo, ishikawa@robot.t.u-tokyo.ac.jp

Qi AN, The University of Tokyo

Yusuke TAMURA, The University of Tokyo
Atsushi YAMASHITA, The University of Tokyo
Hiroyuki OKA, The University of Tokyo
Hajime ASAMA, The University of Tokyo

Knee osteoarthritis (OA) becomes a major public issue, but a strategy to prevent the disease has not established
yet due to lack of an accurate method to measure an internal motion of the knee of individual patients. Therefore
mechanical engineering model and a standard of evaluation of the disease is needed to improve the situation. Thus
this study shows a present situation about diagnostic tool for knee OA. We propose the method to establish diagnostic

tool for knee OA from gait pattern and models.
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Fig. 1 Schematic view of this study

Fig. 2 Individual modeling from MRI
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Fig. 3 Musculoskeletal ligament model [5][6]
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Fig. 4 Example of gait patterns (knee mediolateral displacement)
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Fig. 5 Skeletal Viewer from Kinect [9]

4. BhYIc
JE OA (TR 22N W FHEITMESL L TRV, FENLT

DI OITITEEBET U v 7 & KRBT — 4 R—2% W=

SMRBETHD EZZ NS, ERFIET Y v VERO:

DOITIEZEREG DT — 2 W5 2 HIEEAFR T 2 HEMN

5. BRI TIIEER D L DR A 2 — 20T ik

AT D, KRBURLT — Z R — ZVERAT IR 72 5 5 23

BETHD. TNOEELERL, BRFELRET L.

X #|

[1] N Yoshimura, S Muraki, H Oka, A Mabuchi, Y En-yo, M Yoshida, A
Saika, T Suzuki, H Yoshida, H Kawaguchi, K Nakamura, and T Akune,
“Prevalence of Knee Osteoarthritis, Lumbar Spondylosis and
Osteoporosis in Japanese Men and Women: The Research on
Osteoarthritis/Osteoporosis against Disability (ROAD),” Journal of
Bone Mineral Metabolism, Vol. 27, No. 5, pp. 620-628, 2009.

[2] J. W. Fernandez, M. Akbarshahi, K. M. Crossley, K. B. Shelburne, and
M. G Pandy, “Model Predictions of Increased Knee Joint Loading in
Regions of Thinner Articular Cartilage after Patellar Tendon
Adhesion,” Journal of Orthopaedic Research, Vol. 29, Iss. 8, pp.
1168-1177, 2011

[3] B.J. Fregly, T. F. Besier, D. G. Lloyd, S. L. Delp, S. A. Banks, M. G
Pandy, and D. D. D'Lima, “Grand challenge competition to predict in
vivo knee loads,” Journal of Orthopaedic Research, Vol. 30, Iss. 4, pp.
503-513, 2012.

[4] SZAEREH: “ARMERERIETE O ZMr & 169, BUERIEY, Vol. 20,
No. 3, pp. 235-240, 2005.

[5] AJIKEC, 28, BARES, Mcz, BE— “BEfEoERE A7
D =R EHERIRET VOB, B2 [ENSA F AT = A
Sl 2 TRISE, pp. 129-130, 2011

[6] AJIKEC, Z28t, A, LTE, Mie, HBE-— =)o
BREETEE T L O Y YERGE T IE O, 2012 RS T
RRFRE AR TEIGR U, pp. 945-946, 2012,

[71 VLEFESA, WA “BRIRABATRHUAM, B 5 ok,
2011.

[8] Stone E.E. and Skubic M.: Evaluation of an inexpensive depth camera
for passive in-home fall risk assessment, 5th International Conference
on  Pervasive  Computing  Technologies  for  Healthcare
(PervasiveHealth), pp. 71-77, 2011.

[9]1 Microsoft Corporation: “Download Kinect for windows SDK,”
http://www.microsoft.com/en-us/kinectforwindows/develop/overview.a
SpX

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
2P1-102(2)



