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ACR Guidelines (2000)

Baseline Non-pharmacologic Management
(Exercise-Weight Loss-Avoidance of Overuse)

Mild-to-moderate pain Moderate-to-severe pain
Simple analgesics COX-2 selective inhibitions

Topical creams Additional therapies NASIDs + gastroprotection

|A hyaluronan
|A steroids

American College of Rheumatology Subcommittee
on Osteoarthritis Guidelines. 2000
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From Neutral to Maximum
Rotation in 15° Steps

0° ,15° ,30° ,45° ,60° ,max)







Intervertebral Motions at O- C1

Extension

Mean maximum axial rotation

Axial Rotation :1.7°
Coupled Lateral Bending :4.1°
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Current kinematic study

X-ray imaging

1) fluoroscopic analysis (VTR-2D)
(Perry,1983)

2) RSA (roentgen stereophotogrammetric analysis)
(Nilsson et al.,1990)

Model-based method

1) model-based-method (single-plane fluoroscope=3D)
(Banks et al.,1996; Hoff et al.,1998; Zuffi et al.,1999 )

2) model-based-RSA (bi-plane fluoroscope=3D)
(Valster et al.,2000; You et al., 2001)




Model-based method

Camera parameter
(R EERE, 2 Hily)

—Z{MIEZEZ (6-DOF)
(six-degree-of-freedom)




Full perspective model
Matching algorism

gm ZPmatching
ETILERE-RE I HEMEEERE= di  (ICP: Iterative Closest Point)

V=

Root Mean Square Distance

H&ZE= RMSDZ sx/IME  (Levenverg-MarquardtIE§R 2 sz /N2 & 3E)

(Zufti et al.,IEEE Trans Med Imag, 1999)




Model-based method

Camera parameter
(R EERE, 2 Hily)

—Z{MIEZEZ (6-DOF)
(six-degree-of-freedom)




Fluoroscope

l
Video output (H 1)
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Distortion correction ( & &% 1
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Edge detector (& ZR$H 4
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Accuracy test (in vitro)

Ground truth
Optical 3D-digitiser ‘OPTOTRAK 3020 rus accuracy t0 0.1mm
KneeOpus (DBK, F3L+T3)
surface registration
evaluate an absolute accuracy (6-DOF)




Absolute errors

Root-Mean-Square error of 3D pose estimation

Root-Mean-Square errors for in vitro tests

Component Translation (mm) Rotation (degrees)

Y X Y Z

Conventional Femoral 0.142
Tibial 0.756

Proposed  Femoral 0.125
Tibial 0.764

B Femoral component O Femoral component

B Tibial component M Tibial component

RMS errors (mm or degree)

RMS errors (mm or degree)
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Axial kinematics pattern

Ext-120°

Current study

Kneeopus TKA
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