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Biomechanical stability study on different internal fixation for acetabular fracture DONG Yi-long,QIAN Yue-nan,LIU
Liang-le* ,HUANG Xiang-xiang,LIN Lin-zhi ,and CAI Chun-yuan. *Department of Orthopaedics ,the Third Affiliated Hospital
to Wenzhou Medical University , Wenzhou 325200, Zhejiang, China

ABSTRACT Objective: To investigate the biomechanical stability of the acetabular fracture with three different internal fix-
ation methods. Methods : Sixteen both-column acetabular fracture models were randomly divided into three groups: The speci-
mens of 16 hip joints were randomly divided into 4 groups. Among them, 1 group of complete acetabulum were used as normal
control group,and the other 3 groups simulated two column fracture models and were fixed in the following methods, respec-
tively : anterior wall with screw and posterior with plate (SP),anterior wall with plate and posterior wall with screw (PS) and
both wall with plate (PP). The degree of fracture displacement and the contact characteristics of the acetabulum were recorded
by continuous vertical loading. Results:The mean longitudinal displacement under the load 800 N of SP,PS and PP three
groups were (1.92+0.81), (2.09+1.13) and (3.44+0.75) mm,there was significant difference between SP and PP group (P=
0.033). And the mean horizontal displacement of SP,PS and PP three groups were (0.63+0.33), (0.77+0.45) and (1.44+0.56)
mm, there was significant difference between SP and PP group (P=0.047).Compared with normal control group in the acetabu-
lar area under the loading 800 N, the contact area of SP,PS and PP groups were increased by 6% ,9% and 27% , there was sig-
nificant difference between PP and normal control group (P=0.027). Meanwhile,the mean stress of SP,PS and PP groups were
increased by 4% ,29% and 39% ,there was significant difference between PP and intact acetabulum group (P=0.003). Con-
clusion : Anterior column screw combined with posterior column plate has better biomechanical stability and contact character-
istics than other two methods.
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Tab.1 Comparison of longitudinal and horizontal
displacement of acetabular fractures with different internal

fixation(x+s ,mm)

215 JE 1 #fif (N)
IE 5 BB 41 200 400 600 800
SP 41
Mmfifs  0.26£0.09  0.76+0.89  1.26+0.81  1.92+0.81
BEmfzA 0132009  0.34+023  0.48+0.25  0.63+0.33
PS 21
Yz 0392011 0.99+0.51  1.69+1.04  2.09+1.13
Mm% 027+£0.13  0.39:0.27  0.57+0.34  0.77+0.45
PP 41
YR 2.77+143 2774143 2.16x1.51  3.44+0.75
MR 037+027 0732046 1.02+0.69  1.44+0.56

e YR SP 415 PS 41 AL ,1=0.244,P=0.815;PS 41 1 PP 41 Lt
8:,1=1.991,P=0.515;SP 41 5 PP 41 [ 4 ,1=2.754 ,P=0.033 . [1] i %%
SP 415 PS 4 b4 ,1=0.502,P=0.634; PS 2 fil PP 41 [t % ,1=1.865,P=
0.111;SP 415 PP 41 1L #4 ,1=2.492,P=0.047

Note : the longitudinal displacement:SP group vs PS group,t=0.244,P=
0.815;PS group vs PP group,t=1.991,P=0.515;SP group vs PP group,i=
2.754,P=0.033. The horizontal displacement:SP group vs PS group,i=
0.502,P=0.634;PS group vs PP group,¢=1.865,P=0.111;SP group vs PP
group,t=2.492,P=0.047
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Tab.2 Effect of contact area between acetabulum and
femoral head under the loading 800 N (xs ,cm?)
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1 PP 4 5 1F & %F B4 e %5 ,1=4.807 ,P=0.014 ;:=8.303 , P=0.002

Note : On the anterior wall of the acetabulum,PP group vs normal control
group ,t=7.728 ,P=0.003 ; On acetabular weight-bearing region, PP group
vs normal control group,t=3.819,P=0.027;0n the posterior wall of the
acetabulum, PS group and PP group vs normal control group,:=4.807,,P=
0.014;:=8.303,P=0.002
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Tab.3 Effect of mean stress between acetabulum and
femoral head under the loading 800 N(x+s,MPa)

4151 Fif 4% X )i BE

TE 6 IR 2.31+0.20 3.06+0.27 1.17+0.19
SP 2 2.33+0.25 3.18+0.46 1.09+0.23
PS 2 2.88+0.57 4.20+0.55 0.95+0.33
PP 4 3.52+0.28 4.25+0.19 0.69+0.21

e 72 F AT EE PP A 0E B XS B4 L8 ,0=7.033, P=0.004 5 15 i 1
T IX, PP 415 IE 4 0 B4 8 ,1=7.209, P=0.003 5 7E 4 F1 ) BE , PS
F1 PP 4] 5 1E & 4 BE4H b4 ,1=3.390, P=0.040

Note : On the anterior wall of the acetabulum,PP group vs normal control
group ,t=7.033,P=0.004;On acetabular weight-bearing region,PP group
vs normal control group,z=7.209,P=0.003;0n the posterior wall of the
acetabulum, PS and PP group vs normal control group,:=3.390, P=0.04
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