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Finite Element Analysis on the Mechanical Mechanism
of Treating Patellofemoral Osteoarthritis with

Tendon-Regulating and Kneecap-Moving Manipulation
ZHAO Yong' WEI Junyu' QIN Weikai' LIUGuangwei'
HOU Chengzhi' CHEN Yanfei’
'Wangjing Hospital,Chinese Academy of Traditional Chinese Medicine,Beijing 100102, China;
*Honghui Hospital Affiliated to Xi’an Jiaotong University, Xi’an 710054, China.
Abstract Objective: To analyze the mechanical mechanism of treating patellofemoral osteoarthritis by improving the patel-
la movement track through the three-dimensional finite element technology. Methods: A finite element model of patellofem-
oral joint was constructed based on CT images of the right knee of a patient with early patellofemoral osteoarthritis. The
loading condition was 200 N tension on the quadriceps tendon,and the relevant model value intervention was carried out
according to the image data obtained from the clinical study of treating patellofemoral osteoarthritis with tendon manipula-
tion. The stress distribution and changes of the patellofemoral joint surface were studied before and after intervention at
90°,60° and 30° flexion of the knee respectively. Results: The stress peak value of the articular surface of patellar cartilage
in intervention group decreased 0. 47,0. 99 and 1. 81 MPa respectively compared with non-intervention when the knee flex-
ion was 90°,60° and 30 °. The peak stress of the articular surface of the femoral trochlea in intervention group decreased by
0.72,0.73 and 1. 64 MPa compared with non-intervention group respectively.and the area of the stress distribution of the
patellofemoral surface increased and the abnormality of the stress concentration improved. Conclusion: The manipulation of
regulating tendon and moving kneecap can improve the stress magnitude and distribution of abnormal patellofemoral joint
surface on treatment of early patellofemoral osteoarthritis.

Keywords: patellofemoral osteoarthritis;finite element methods;tendon manipulation; mechanism; biomechanics
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Name: Load-2

Type:  Concentrated force

Step:  Step-1 (Static, General)

Region: (Picked) [
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Distribution: Uniform H M

cFL: 0
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Amplitude: | (Ramp) AT
Follow nodal rotation

Note: Force will be applied per node.
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