
��������	��
��	���
�

����������������


�	������
������������
����
��
�����	���
�����
��	
���	 �������� ��	�

��������������������

�� !�	
��
�
��
��
��"��#�$�����������!�	
��
�
��
��
��"��#�$�����������
%��
�	���
$����$�����	&�
��	$�%��
�	���
$����$�����	&�
��	$�
��
'�($�)���($�����*$��
�+��$����(���$���
'�($�)���($�����*$��
�+��$����(���$�
,(���-,(���-

�����
�

� ,�	������������������
.
� �����
��"��	������
	�����/

� �	�	���
"�
�
� ��
���	���	"	��
� ��
��"	����������
�
� ��	����
�����	��

� #" ���	���
��
������	�������


�����%	������
����������%	������
�����

Vulnerable Joint

Genetic Predisposition
Age

Gender
Ethnicity

Dietary Factors

Malalignment
Structural abnormality (BML, meniscal tear, ACL)

Bridging Muscle Weakness
Proprioceptive Deficiencies

Laxity
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Quantitative 3D Analysis

Joint Surface
Area & Curv. 3D 

Thickness

Volume
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1. Eckstein F, et al. Current Opinion in Rheumatology 2007; 19(5):435-443.
2. Eckstein F, et al. Change in Femorotibial Cartilage Volume and Subregional Cartilage 

Thickness over 1 Year-Data from the Osteoarthritis Initiative Progression Subcohort. ARD. 
3. Hunter DJ, et al. Change in Cartilage Morphometry: a sample of the progression cohort of 

the Osteoarthritis Initiative. ARD.

2008

Axial MR Image (FLASH VIBE Sequence, Water Excitati on) 
with Segmentation of Fragmented Cartilage Morpholog y.
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SRM for all data (N = 150)SRM for all data (N = 150)
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Sharma L, et al. JAMA 2001; 286(2):188-195.
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*Adjusted for age, sex, BMI

Sharma L, et al. Arthritis & Rheumatism 2008; 58(6):1716-1726.

 

 Medial Tibia OR (95% 
CI) 

Medial Weight 
Bearing Femur OR 
(95% CI) 

Quantitative Morphometry   
Cartilage Volume 1.16 (1.07-1.26) 1.12 (1.04-1.20) 

Cartilage Thickness 1.20 (1.10-1.31) 1.10 (1.02-1.17) 
Denuded Area 1.41 (1.20-1.65) 1.35 (1.22-1.50) 

 
Semi-quantitative cartilage score 1.51 (1.21- 1.88) 
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Sharma et al: Arthritis Rheum, Volume 43(3).March 2000.568-575

Felson et al. Arthritis Rheum, Volume 50(12).Dec 2004. 3904-3909.

�(
	"���)�	��(
	"���)�	�

Miyazaki: Ann Rheum Dis, Volume 61(7).July 2002.617-622
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Felson DT, et al. Annals of Internal Medicine 2003; 330-336
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p for trend <0.0001

p for trend <0.0001

������	���
��
���)���	
���	
��������	���
��
���)���	
���	
��
�	����	�������������-��	����	�������������-� �� ���

����
��A ��	���B���

����
��A ��	���B

��������	��
��


����	�����

����	�����	��
��

�����	�����

�	����	���������
����������4��
���
�
���	����
���)

��D�����EE�
�	����	���������
����������4��
���
�
���	����
���)

�	����	���������
����������4��
���
�
���	����
���)

��D�����EE�
�	����	���������
����������4��
���
�
���	����
���)

����	��>%�����	��>%�
�	����	���	����	��

4-58
AF3-3334B

3-8G�
A3-5HB

04-57�
A3-33;B

03-9H�
A3-33GB

)	���	��>%�)	���	��>%�
�	����	���	����	��

3-G8�
A3-3GB

3-7;�
A3-3GB

03-77�
A3-3;B

03-3G�
A3-G9B

����������	
��	
��������	���
������

������	��	
��	���������	������	����	���	��� !	� �"#  �$%# & 

��
���	���	������(��
���	���	������(

Hunter et al. Arthritis Rheum. 2006, vol. 54, no3, pp. 795-801.
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Predictor variable Referent 
Group 
(lowest) 

2nd  3rd  4th  

Medial Meniscal 
Position Factors  

    

Subluxation 1.00 1.2 (0.6-2.5) 3.2 (1.5- 6.6) 2.4 (1.2- 4.9) 
Proportion of 

Covering  
1.00 1.1 (0.6- 2.1) 0.7 (0.4- 1.3) 0.49 (0.3- 1.0) 

Height 1.00 1.3 (0.7- 2.3) 0.7 (0.4- 1.3) 0.5 (0.2-0.9) 
Anterior subluxation 1.00 1.1 (0.6- 2.3) 1.6 (0.8-3.4) 3.2 (1.7- 6.1) 
Medial Meniscal 
Degeneration 

1.00 3.4 (1.8- 6.2) 4.0 (2.2- 7.3) 6.2 (3.1- 12.5) 

 

Hunter DJ, et al. Arthritis & Rheumatism. 54(3): 795-801, 2006 March.
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  Lyon schuss Fixed Flexion 

K and L     
grade 

N JSN P-value JSN P-value 

0 95 0.02 ± 0.29 0.48 -0.02 ± 0.32 0.58 

1 4 0.12 ± 0.21 0.28 0.21 ± 0.50 0.40 

2 31 0.11 ± 0.32 0.06 -0.06 ± 0.46 0.47 

3 31 0.32 ± 0.49 0.001 0.05 ± 0.45 0.55 

 

See A16. Friday. F Eckstein et al.
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 No denuded surface area Less denuded surface 
area 

More denuded surface 
area 

p value 
for F 
Test 

 n Mean 
Change 
(SD)  

SRM  
n Mean 

change 
(SD) 

SRM 
n Mean 

change 
(SD) 

SRM 
 

Cartilage Volume Trimmed (mm3) 
Cent Med 
Femur 101 -36.0(101.3) -0.36 24 -43.2(118.8) -0.36 25 -32.6(96.9) -0.34 0.93 

Cent Med 
Tibia 

111 -0.6(80.9) -0.00 19 -56.0(103.3) -0.54 20 -14.07(50.6) -0.28 0.02 

Cent Med 
F+T 97 -37.5(155.8) -0.24 26 -68.2(218.7) -0.31 27 -55.9(123.3) -0.45 0.66 

Normalized Cartilage Volume Trimmed (mm) 
Cent Med 
Femur 

101 -0.02(0.21) -0.08 24  -0.11(0.21) -0.54 25  -0.06(0.14) -0.46 0.08 

Cent Med 
Tibia 111  0.01(0.11) 0.07 19  -0.13(0.20) -0.65 20 -0.02 (0.09) -0.23 <.0001 

Cent Med 
F+T 

97 -0.01(0.28) -0.03 26 -0.15(0.36) -0.43 27 -0.12(0.27) -0.45 0.04 

 

Hunter DJ et al. OA Imaging Workshop. 2008
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Kim YJ, et al. J Bone Joint Surg. 2003:85-A:1987-1992.

Ligament 
dysfunction

Altered fat 
metabolism

Muscle atrophy

TNF Inhibition
IL-I inhibitors
Bradykinin anatagonist

Leptin

Bisphosphonates
Calcitonin
BMP

Interleukin-1 � inhibition
MMP Inhibition
Cathepsin K Inhibition
Aggrecanase inhibitors
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Trial DurationScreening

Ascertainment of 
efficacy 
outcome

Randomization

Symptomatic OA 
with risk factors 

for rapid progression

•Inexpensive
•Minimally burdensome
•Readily available at multiple centers
•High positive predictive value for
detecting rapid progression.
•Low screen failure rate As short as possible
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Age, Mean± SD (Range) 66.3+9.2 
Gender (Male%) 54.3 
BMI, Mean + SD (Range) 30.7+4.9 
K&L Grade �  2 (%) 77.2 
Medial BML lesion prevalence (%) 50.6 
Lateral BML lesion prevalence (%) 35.0 
ACL tear prevalence (%) 30.1 
Medial Meniscal abnormality prev (%) 64.0 
Lateral Meniscal abnormality prev (%) 35.0 
Synovosis prevalence (%) 72.0 
Mechanical alignment, Mean ± SD, range  3.8+6.0 
 Structural Determinants of Cartilage Loss: The Boston Osteoarthritis Study. 

Orthopedic Research Society. 2004.
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