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Efects of different heights of simulated joint lines on patellofemoral joint contact pressure in total kneearthro-
plasty

XU Chang-ming, CHU Xiao-bing, FEN G Ming-guang, HE Zhi-yong, WU Hai-shan " (Department of Orthopaedics, Chang-
zheng Hospita , Second Military Medical University , Shanghai 200003, China)
[ ABSTRACT] Objective:To discuss the effects of different joint line heights on patellofemoral joint (PR]) contact pressure at
different knee flexion angles in human cadaveric total knee arthroplasty. Methods: Seven normal fresh-frozen human cadaveric
knees with intact joint cartilage were tested on an Instron 8501 testing machine with aload of 30 kg. Theload of quadriceps ten-
don was adjusted to balance the specimen at the desired angles. Tota knee arthroplasty were performed with femursof increased
lengths (i.e. the heights of joint line were +2 mm, +4 mm, and +6 mm) and tibia plateaus of different heights. The peak
PFJ contact pressure was measured with Fuji pressure-sensitive film before and after total knee arthroplasty. Results: After to-
tal knee arthroplasty , at kneeflexion angles of 60° ,90°and 120° , the peak contact pressures of lateral PFJ facet were s gnificant-
ly higher when the heightsof joint line were +4 mm and +6 mm than those when the heights of joint line were 0 and +2 mm
(P<0.05) ; at knee flexion angles of 30°,60° ,90°and 120° , the peak contact pressure of media PR facet were significantly
higher when the heights of joint line were + 6 mm than those when the heightsof joint linewere0,+2 mm, and +4 mm (P<
0.05) . Conclusion : The peak PFJ] contact pressureincreasesif the height of joint lineis elevated by more than 4 mmin total knee
arthroplasty , so the variation of joint line should be controled within 4 mm in total knee arthroplasty.
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Fig2 Contact mode of normal patellofemoral joint
A-D: At kneeflexion angles of 30°,60°,90°,120° ,respectively
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Fig3 Contact mode of patellofemoral joint after TKA
A-D: At kneeflexion angles of 30°,60° ,90°,120° ,respectively
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Tab 1 Peak contact pressure of lateral facet and medial facet of patellofemoral joint before and after TKA
(n=7,xts,ps/ MPa)

Hexion angles

Group

30° 60° 9 120°
Pre- TKA
Latera facet 1.41+0.06 2.11+0.33 2.11+0.13 1.68+0.66
Medial facet 1.44+0.22 1.26+0.47 " 1.57+0.69 1.57+0.68
Post- TKA
Lateral facet (Height of joint line)
0 62.1+32.8 66.6+18.1 98.5+4.4 92.4+9.4
+2 mm 76.8+24.4 65.1+18.6 97.8+5.3 89.9+10.7
+4 mm 71.3+25.6 92.6+22.04 113.8+6.24 108.1+12.84
+6 mm 66.5+34.0 97.3+£17.44 120.6£5.14 110.8+16.4 4
Medial facet (Height of joint line)
0 52.1+10.2 61.9+20.0 92.9+8.9 95.1+5.2
+2 mm 46.4+13.5 61.1+11.9 100.1+7.3 97.1+8.1
+4 mm 47.3+14.7 54.9+12.4 93.3+12.7 99.5+5.9
+6 mm 65.6+8.6 81.4+19.1 114.7+8.4 115.9+10.0

" P<0.05 vslatera facet; 4 P<0.05 vs height of joint lineis0or +2 mm group; P<0.05 vsheight of joint lineis0, +2or +4 mm
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