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Abstract; Objective Aiming at solving the problems of pain on the anteromedial tibia, tibial component loosening
and osteoarthritis progression after unicompartmental knee arthroplasty (UKA) , the influence of different geomet-
ric shapes of tibial component pegs on stress distributions in tibia was analyzed by finite element method. Methods
The finite element models with UKA were established and validated. Geometric shapes of tibial component were
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designed. Under the same loading condition, the tibial components with double-peg, single-keel, double-keel and
cross-star were studied for finite element analysis and compared with intact model, so as to evaluate the influence
of tibial component with different shapes on stresses of cortical bone in anteromedial tibia, cancellous bone under
tibial component and cartilage in contralateral tibia. Results Compared with the intact model, the peak stress of
cortical bone in anteromedial tibia with double-peg, single-keel, double-keel and cross-star tibial components in-
creased by 56. 1%, 55. 9%, 54.5% and 68. 4%, respectively. The peak stress of cancellous bone under tibial com-
ponent with single-keel and double-keels decreased by 8. 1% and 15. 6% respectively, while the peak stress of
cancellous bone under tibial component with double-peg and cross-star increased by 67.9% and 121. 5%, which
were higher than the fatigue yield stress of cancellous bone. The peak stress of cartilage in contralateral tibia with
double-peg, single-keel, double-keel and cross-star tibial components decreased by 42. 1%, 26. 6%, 24.2% and
28. 5%, respectively. Conclusions The load distribution of the medial and lateral tibia changed after UKA opera-
tion, and a greater load was observed on the replacement side. Single-keel and double-keel tibial components
were more effective in reducing stresses on cortical bone in anteromedial tibia and cancellous bone, while the
stress distribution in tibia with single-keel tibial component was closer to that of the intact tibia. The research find-
ings can provide theoretical references for designing single-keel tibial component of unicompartmental knee pros-
thesis which conforms to better mechanical properties of the knee joint.

Key words: unicompartmental knee arthroplasty (UKA) ; tibial component; pegs; stress; finite element analysis
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Fig.1 Tibial components with different peg shapes (a) Double-
peg, (b) Single-keel, (c¢) Double-keel, (d) Cross-star
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Tab.2 Different parameters of one-keel tibial components

ZH 5 K/ mm =5/ mm V7 ¥/ mm
1 35.0 8.4 6.0
2 35.0 7.4 6.0
3 35.0 9.4 6.0
4 33.0 8.4 6.0
5 37.0 8.4 6.0
6 35.0 8.4 5.0
7 35.0 8.4 7.0
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Fig.2 Finite element model of the knee after UKA
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Fig.3 Stress distributions of cortical bone in anteromedial tibia for different models
(a) Intact, (b) Double-peg, (c¢) Single-keel, (d) Double-keel, (e) Cross-star
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Fig.4 Stress distributions of cancellous bone in tibial osteotomy for different models
(a)Intact, (b) Double-peg, (c¢) Single-keel, (d) Double-keel, (e) Cross-star
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