
Rehabilitation Practice and Science Rehabilitation Practice and Science 

Volume 33 
Issue 3 Taiwan Journal of Physical Medicine 
and Rehabilitation (TJPMR) 

Article 1 

12-31-2005 

Gait Deviations in Patients with Early Osteoarthritis of the Knee Gait Deviations in Patients with Early Osteoarthritis of the Knee 

Yin-Chou Lin 

Chih-Kuan Chen 

Ngok-Kiu Chu 

Jung-Feng Chang 

Yiu-Chung Liu 

See next page for additional authors 

Follow this and additional works at: https://rps.researchcommons.org/journal 

 Part of the Rehabilitation and Therapy Commons 

Recommended Citation Recommended Citation 
Lin, Yin-Chou; Chen, Chih-Kuan; Chu, Ngok-Kiu; Chang, Jung-Feng; Liu, Yiu-Chung; and Tang, Simon Fuk-
Tan (2005) "Gait Deviations in Patients with Early Osteoarthritis of the Knee," Rehabilitation Practice and 
Science: Vol. 33: Iss. 3, Article 1. 
DOI: https://doi.org/10.6315/2005.33(3)01 
Available at: https://rps.researchcommons.org/journal/vol33/iss3/1 

This Original Article is brought to you for free and open access by Rehabilitation Practice and Science. It has been 
accepted for inclusion in Rehabilitation Practice and Science by an authorized editor of Rehabilitation Practice and 
Science. For more information, please contact twpmrscore@gmail.com. 

https://rps.researchcommons.org/journal
https://rps.researchcommons.org/journal/vol33
https://rps.researchcommons.org/journal/vol33/iss3
https://rps.researchcommons.org/journal/vol33/iss3
https://rps.researchcommons.org/journal/vol33/iss3/1
https://rps.researchcommons.org/journal?utm_source=rps.researchcommons.org%2Fjournal%2Fvol33%2Fiss3%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=rps.researchcommons.org%2Fjournal%2Fvol33%2Fiss3%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.6315/2005.33(3)01
https://rps.researchcommons.org/journal/vol33/iss3/1?utm_source=rps.researchcommons.org%2Fjournal%2Fvol33%2Fiss3%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:twpmrscore@gmail.com


Gait Deviations in Patients with Early Osteoarthritis of the Knee Gait Deviations in Patients with Early Osteoarthritis of the Knee 

Authors Authors 
Yin-Chou Lin, Chih-Kuan Chen, Ngok-Kiu Chu, Jung-Feng Chang, Yiu-Chung Liu, and Simon Fuk-Tan Tang 

This original article is available in Rehabilitation Practice and Science: https://rps.researchcommons.org/journal/
vol33/iss3/1 

https://rps.researchcommons.org/journal/vol33/iss3/1
https://rps.researchcommons.org/journal/vol33/iss3/1


���

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

	� ��� �
��

Yin-Chou Lin,  Chih-Kuan Chen,1  Ngok-Kiu Chu,  Jung-Feng Chang,   

Yiu-Chung Liu,2  Simon Fuk-Tan Tang 

Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Linkou, Taoyuan; 
1Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Keelung, Keelung. 

2Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Kaohsiung, Kaohsiung;  

    We design a case control study to evaluate the gait deviations of patients with early osteoarthritis(OA) 
of the knee, which are subtle and difficult to observe clinically. Twenty-six patients with symptomatic OA 
were recruited from the outpatient department. The control group consisted of 20 normal subjects who 
were matched for age, body weight, and body height. Both the patient and control groups were subjected 
to a similar protocol of gait analysis with comfortable speed. The peak value of angular displacement of 
pelvic tilt up, pelvic tilt down, knee valgus, ankle dorsifexion, and ankle rotation were significantly lower (p< 
0.05) in the OA group. The peak angular displacement of knee varus of the OA group was significantly 
higher. The OA group also had significant higher peak moment in hip flexion, hip abduction, knee extension, 
knee valgus and plantarflexion. However, the peak moment of knee flexion and varus were significantly 
lower than the control group. Patients tend to restrict the motion of ankle dorsiflexion, ankle rotation, and 
knee valgus to diminish pain. The decreased pelvic tilt up and down may also be due to the restricted mo-
tion of lower leg. The increased varus angular displacement is the result of varus deformity and ligamen-
tous laxity, as a result of the long standing varus deformity of knee joint which transforms the mechanical 
axis of lower extremity and produces excess loading over the medial compartment. As the varus deform-
ity increases, the valgus moment inevitably increases in order to achieve stability of knee joint during 
ambulation. The limited range of motion (ROM) at the end stage of knee extension may contribute to the 
increased extension moment of knee at stance phase to avoid buckling. This limitation of ROM also in-
fluences the ankle and hip joints, increasing the joint moment of plantarflexion, hip flexion and hip ab-
duction. The OA group produces negative knee joint power and generate lower ankle joint power than 
the control group at pre-swing phase. Therefore, we can infer that the OA group can not generate power 
at pre-swing phase is due to poor propulsive force at pre-swing phase. In conclusion, patients with early 
osteoarthritis of knee joint have certain gait features during ambulation. The characteristic poor propul-
sion at pre-swing phase of knee and ankle joints could be an early sign of OA that may was used as a 
reference of clinical assessment. ( Tw J Phys Med Rehabil 2005; 33(3): 123 - 130 ) 

Key words: osteoarthritis knee, gait analysis, joint angle, moment 
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