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Introduction

Effects of joint line changes on biomechanics of patellofemoral joint after total knee
arthroplasty

Wang Tao (Department of Orthopedics and Traumatology, First Affiliated Hospital, Henan University of
Chinese Medicine, Zhengzhou 450000, Henan Province, China)

Abstract

BACKGROUND: In addition to infection, the reasons for total knee arthroplasty revision are polyethylene
liner wear and prosthesis loosening. The impact of joint line height on patellofemoral biomechanics was
inconclusive.

OBJECTIVE: To study the impact of joint line changes after total knee arthroplasty on patellofemoral joint
biomechanics.

METHODS: Three-dimensional finite element models were established after total knee arthroplasty. The
impact of different joint line height on quadriceps tensile force, patella tendon tension, and patellofemoral
joint forces was calculated at range of flexion of 0°, 30°, 60° and 90°.

RESULTS AND CONCLUSION: (1) At knee flexion of 0°, the height of the joint line in -3 mm—-4.5 mm did not
have great impacts on quadriceps tensile force, patella tendon tension and patellofemoral joint forces. (2) At
knee flexion of 30°-90°, the height of the joint line below 3 mm did not have great impacts on quadriceps
tensile force, patella tendon tension and patellofemoral joint forces. The height of the joint line more than 3 mm
had obvious impacts on quadriceps tensile force, patella tendon tension and patellofemoral joint forces. (3) It
was recommended that the height of joint line in total knee arthroplasty was preferably controlled within 3 mm.
Subject headings: Arthroplasty, Replacement, Knee; Prosthesis Implantation; Finite Element Analysis;
Biomechanics; Tissue Engineering

Cite this article: Wang T. Effects of joint line changes on biomechanics of patellofemoral joint after total
knee arthroplasty. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(13):1845-1851.
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Figure 1 Three-dimensional
finite element model of the
knee after total knee
arthroplasty
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Table 1 Relationship between different knee flexion angle
with quadriceps tensile force, patella tendon tension and
patellofemoral joint forces with normal joint line
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Table 2 Changes of quadriceps tensile force, patella tendon
tension and patellofemoral joint forces at knee flexion of 0°

HiH SN 2 % (mm)
-3 -15 0 15 3 45
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Table 3 Changes of quadriceps tensile force, patella

tendon tension and patellofemoral joint forces at knee
flexion of 30°

WiH KATE R B (mm)
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Table 4 Changes of quadriceps tensile force, patella tendon
tension and patellofemoral joint forces at knee flexion of 60°

i H KA L =% (mm)
-3 -15 0 15 3 4.5
JBE VY Sk WL 3 106.5 1115 113.8 111.6 1325 141.9

R+ 86.7 89.1 915 89.2 1059 1134
e S AAE 88.9 101.8 104.6 102.4 121.5 130.1
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Table 5 Changes of quadriceps tensile force, patella tendon
tension and patellofemoral joint forces at knee flexion of 90°
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