
THE KNEE ROTATION MOMENT DURING WALKING DISTINGUISHES BETWEEN RADIOGRAPHIC KNEE 

OSTEOARTHRITIS DISEASE SEVERITIES  

1
 Marius Henriksen, 

1
Jens Aaboe and 

1, 2
Henning Bliddal 

1
Clinical Motor Function Laboratory, The Parker Institute, Frederiksberg Hospital, Denmark. 

2
University of Copenhagen, 

Copenhagen, Denmark 

email: mh@frh.regionh.dk, web: http://parkerinst.dk 

 

INTRODUCTION 

Osteoarthritis (OA) of the knee is a major cause of pain 

and physical disability. It has become apparent that knee 

OA is, at least partly, mechanically driven and caused by 

aberrations in knee biomechanics within the context of 

systemic susceptibility. The fulcrum of the biomechanical 

factors is joint loading during walking. 

The focus has been on the external knee adduction 

moment (KAM) during walking. The KAM is 

determinative of medial compartment joint loads [1], and 

its association to medial OA is intuitive. The maximum 

knee adduction moment is a strong predictor of disease 

severity [2], and rate of progression of medial knee OA 

[3].  

However, although the KAM is predictive of progression 

rate [3] and it is speculated that reducing KAM will result 

in preventing OA progression, no studies have shown 

reducing KAM longitudinally prevents OA progression. It 

is thus conceivable that other moments acting on the knee 

may be of similar pathomechanical importance, and has 

confounded the importance of KAM in [3]. But this has 

gained little attention so far.  

The purpose of this study was to investigate the 

relationship between the knee rotation moment (KRM) and 

the KAM and whether KRM can distinguish between 

radiographic disease severities similar to the KAM. 

 

METHODS 

161 patients with predominantly medial compartment kne 

OA were included in the study. Based on radiograms, the 

patients were classified as ‘less severe’ (n=92) or ‘severe’ 

(n=69) based on the radiograms. 3-dimensional gait 

analysis was performed on all patients. 

Using an inverse dynamics approach, the KAM and KRM 

were calculated and normalized to body weight×height, 

and the peak moments were extracted. 

Using a mixed linear model the differences in peak 

moments between disease severity groups were compared, 

adjusting for walking speed, gender, and age. 

Mixed linear regression analysis was performed to 

investigate the linear relationships between peak KAM and 

peak KRM, adjusting for walking speed, gender, and age. 

RESULTS AND DISCUSSION 

There was a significant difference between severity groups 

in both KAM and KRM, with the severe patients walking 

with higher moments (figure 1).  

 

This shows that the peak rotation moment can distinguish 

between radiographic disease severity groups of knee OA 

patients similar to what has been previously demonstrated 

using the KAM [2]. 

 

The peak KRM were significantly related to the peak 

KAM (figure 2), with more than 50% of the variation 

explained. There were no differences between severity 

groups in the relationship between KAM and KRM. This 

close relationship indicates that both peak KRM and KAM 

are pathomechanical features in knee OA. However, the 

potential pathogenetic role of KRM needs to be clarified. 

 

 

CONCLUSIONS 

The peak KRM during walking can distinguish between 

knee OA patients of different radiographic disease 

severities. The pathogenetic role of KRM needs further 

attention in the future. 

 

ACKNOWLEDGEMENTS 

This study is supported by: The Oak Foundation; the 

Velux Foundation; the Cambridge Health and Weight plan, 

UK; The Danish Rheumatism Association; the Augustinus 

Foundation and the Aase og Ejnar Danielsens Foundation. 

 

REFERENCES 

1. Schipplein & Andriacchi et al. J Orthop Res 9(1) 1991. 

2. Henriksen et al. Arthr Care Res 62(4) 2010 

3. Miyazaki et al. Ann Reum Dis 61(7) 2002 

Figure 1 

Figure 2 

ULB
Stamp



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


