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Biomechanical comparison of three methods of internal fixation for distal femoral fractures HAN Qing-tian™ ,WANG
Yi-jin, TANG Hong-wei. *Department of Orthopaedic , Jiading Area Central Hospital , Shanghai 201800, China

ABSTRACT Objective:To compare the biomechanics of three internal fixations for distal femoral fractures,and to choose
suitable clinical internal fixation according to experimental date. Methods: The fracture models of femoral condydle were made
on 12 fresh cadaver femurs (C1 type of AO classification). The fractures were fixed by supracondylar intramedullary interlock-
ing nails(A),L-shaped condyle plates(B)and compressed plates (C)respectively. The straining, displacement, rigidity and in-
tensity of femoral supracondyla of the three internal fixations of distal femoral fractures were observed and analyzed by biome-
chanics. These three different internal fixation methods were compared by experimental stress analysis. These results were fur-
ther confirmed by theoretical analysis using finite element method (FFM). Results: Under the same load condition,supra-
condylar intramedullary interlocking nail fixation was the best on the intensity and rigidity , while for compressed plate and L-
shaped condyle plate, the femoral condyle intensity and rigidity were worse (P<0.05). There were distinct differences in stress
and displacement among three methods (P<0.01). Conclusion:Supracondylar intermedullary interlocking nail is the best
method among the three internal fixation methods. It has advantage such as screw location, solid fixation and less complication.
It is a good internal fixation method for distal femoral fracture.
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Fig.1 Schematic diagram of biomechanical experiment of internal fixa-
tion for distal femoral fracture P means load of knee joint,KG1 -KG2
means measure instrament of displacement,D,B,F means measure point

of femoral condyle
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Fig.2 The carve of stress distoribution of three methods of intermal fixa-

tion for supracondyle femoral under physiological loading 600 N
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Tab.1 Comparison of straining and displacement of supracondylar femoral for three internal fixitions(600 N) (x+s)

- WU AN AR (e ) PLFEAE (mm)

&' & ¥ &' Hhim AP K AH
A 80.80+8.00 187.50+33.00 7.00+1.41 90.00+8.40 0.67+0.12 0.08+0.01
B 166.70+4.03 500.00+11.93 180.00+3.20 535.00+8.49 0.72+0.09 0.25+0.05
C 271.00+1.27 255.00+3.55 350.00+7.07 320.00+4.17 3.06+0.23 1.35+0.08

HEWASE A A5 B 4R, ¢=6.60,P=0.023 1<0.05; A 415 C 4L ,¢=12.12,P=0.031 1<0.05, fhm{iFe. A 415 B 4Lk, ¢=5.56,P=0.030 1<
0.05;A 205 C HBIM AR HL#L , g=14.60, P=0.020 8<0.05, /KFfiFs: A 405 B 4HHL#E,g=13.22,P=0.027 8<0.05; A 15 C ZHHL#E,q=10.24,P=

0.037 1<0.05

Note ; Comparison of straining:group A vs group B,¢=6.60,P=0.023 1<0.05; group A vs group C,¢=12.12,P=0.031 1<0.05. Comparison of axial dis-

placement, group A vs group B,¢=5.56,P=0.030 1<0.05;group A vs group C,g=14.60,P=0.020 8<0.05. Comparison of level displacement, group A vs
group B,¢=13.22,P=0.027 8<0.05; group A vs group C,¢=10.24,P=0.037 1<0.05
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Fig.3 Loading—displacement (P— AP) carve

F2 3WMARAEERSERENE (600 N)(x£s)
Tab.2 Comparison of rigidity of femoral supracondylar for
three internal fixitions (600 N) (x+s)

bl i W (EF1) KB IHIEE (EF2)
A 833.34+24.22 2448.98+42.36
B 888.89+28.41 75.00+68.26
C 196.08+16.42 444.44+18.62

A LC A HhE R HEE, ¢=13.24,P=0.018 7<0.05; A B ZH/K P55 1]
MIJEE b4 ¢=8.89, P=0.027 6<0.05

Note ; Comparison of axial rigidity,group A vs group C,q =13.24,P=
0.018 7<0.05; Comparison of level rigidity, group A vs group B,¢=8.89,
P=0.027 6<0.05
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Tab.3 Comparison of intensity of supracondylar femoral for three internal fixitions(600 N) (x+s)

IS o (Mpa)

HiS{E (3D-EFM ) o (Mpa)

20531

o, [ [ [ oy o, [ [P
A 11.20+1.12 26.25+4.62 9.80+1.98 12.60+1.18 10.30+1.16 24.94+2.47 8.67+1.23 11.20+1.08
B 23.28+5.14 70.00+16.70 25.20+4.80 74.90+11.89 22.04+4.82 68.81+14.72 24.18+4.20 72.99+10.08
C 37.94+1.78 35.70+4.97 49.00£9.90 44.80+5.84 35.90+1.62 34.70+4.28 48.12+8.86 42.78+4.88

R LN EREE A 1Y B 41EEHR, ¢=6.82, P=0.024 6<0.05; A £ 5 C 4 HL#2, ¢=12.04, P=0.032 4<0.05
Note : Comparison of intensity, group A vs group B, ¢=6.82,P=0.024 6<0.05; group A vs group C,¢=12.04,P=0.032 4<0.05
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Advantages and disadvantages of the donor site renovation after the wrap-around flap transfer
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