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Biomechanical evaluation of the less invasive stabilization sys-
tem used to treat distal femur fractures

DING Zhi-hong', ZHANG Yan?, WANG Ming-chun’, CHEN Rong-kang®, LIU Yi-min*,

WANG Zhi?, LIU Yue®(1. Department of Postgraduate, Ningxia Medical University, Yinchuan 750004,
China;2.Department of Orthopaedics, Shanghai Pudong Gongli Hospital, Shanghai 200135,China;3.Institu-
te of Mechanics, Tongji University, Shanghai 200092, China; 4.Department of Phylaxiology, Tongji Medical
College of Tongji University, Shanghai 200092,China)

Abstract: Objective To investigate how to achieve the effective fixation when treating distal femur fractures by
using unicortical or bicortical screws in the proximal end of the less invasive stabilization system (LISS). Meth-
od 115 caprine right femurs were taken and created to simulate AO33-A3 fracture. All fracture models were
fixed by the right5 hole LISS Plate,which treated differently by using unicortical or bicortical screws in the proxi-
mal end of the LISS plate. And then withdrawal force and torsional force were given on them to make compari-
son. Result By using bicortical locked screws in the first and third hole of the proximal end of LISS, it could
reach the best balance with the distal end, and also create the biggest force to resist torsional force compared
with other groups. Conclusions This test indicates that using bicortical screws in the first and third hole of
the proximal end of the LISS is the best way for treating distal femur fractures AO/33-A3, it can not only reach
the best balance and it create the biggest force to resist torsional force, but also decrease the shearing force,
torsional force so as to prevent hardware failure.

Key words : Distal femur fractures ; Less invasive stabilization system plate; Biomechanics testing; Withdraw-
al test; Torsional test
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Fig.1 Fracture model of 33-A3
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Table 1 Number of samples in test of withdrawal force and tor-

sional force
sh4t .
HH %%
L B 25k 10 10
% 1AL BT 10 10
% 3 FLOUE JR 10 10
55 1.3 FLBUZ R E 2 10 10
55 1.2 FLAUB P 10 0
85 1.2.3 AL R A E 10 5
C.D.F.G FLA B JE i 10 0
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Tab2 Comparison of withdrawal force between the distal end
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