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Establishment and biomechanical analysis of reconstruction model of the posterior wall of acetabulum JIA Xian-rong.
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ABSTRACT Objective:To construct a model of posterior acetabular defect and evaluate the effect of the reconstructive
posterior wall on the contact of the acetabulum and femoral head. Methods: The entire pelvis and articulated femur were ob-
tained from six adult body canine cadavers and were divided into group A and group B by random number table method. Adult
body models of posterior acetabular defects were developed by removing the 60°arc fragment. Different measures were used to
reconstruct the defect areas with iliac crest autograft. In the group A,the iliac bone was cut from the anterior superior iliac
spine to produce the anatomic iliac bone;in the group B,the iliac bone was cut in front of the iliac spine. The hip joint was
placed in the vertical position, the flexion position and the extension position,and the load was directly loaded on the posterior
wall of the acetabulum by classification of 10 to 250 N. The pressure sensitive films were used to measure and calculate the de-
formation displacement, load , contact area,and the mean pressure and the distribution of the pressure between the acetabulum
and femoral head. Results: Under different conditions of hip joint,the deformation displacement of group A was slightly larger
than that of group B, but the difference was not statistically significant(P>0.05). The contact area was smaller after reconstruc-
tion of posterior wall compared with that of intact posterior wall. The contact areas were not significantly different between the
group A and group B under a load of 250 N (P>0.05). The mean contact stress of group A was significantly less than that of
group B (P<0.05) ,indicating the collection of pressure was less than that of group B. Conclusion: Adult body models of poste-
rior acetabular defects induced by posterior wall osteotomy can effectively mimic the clinical condition;the anatomic recon-
struction of the posterior wall can restore the total contact area and the distribution of the pressure within the acetabulum simi-
lar to the normal condition.
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Fig.1 Chart of the size of the bow teeth screw Fig.2 Acetabulum posterior wall trapezoidal range defect
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Fig.3 Production process of anatomy autogenous iliac bone 3a. Used the drill corresponding with acetabulum diameter to iliac wing to gain the new ac-

etabular articular surface , the outer edge of the ridge was the new acetabular lip  3b. Anatomy autogenous iliac bone and acetabulum posterior wall trape-

zoidal range defect
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Fig.4 The anatomic iliac bone was implanted into the posterior wall defect area, and was fixed with the three-dimensional fixation of ATMFS of the pos-

terior column wall
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Tab.1 Comparison of the deformation displacement under different load stress on different positions between two groups

(z+s,L/mm)
- iR EEE L (n=6) W3 F AR (n=6)
" Je iz JERVAI JEARAL Jah iz JERVAD JEARAE F{E P1E
1wy
50N 0.31+0.05 0.18+0.04 0.41+0.02 0.330.03 0.210.02 0.28+0.02 1.81 >0.05
100 N 0.43+0.03 0.28+0.02 0.48+0.03 0.35£0.02 0.24+0.04 0.46x0.02 3.37 >0.05
150 N 0.450.02 0.36+0.03 0.57£0.05 0.41+0.03 0.39+0.04 0.51£0.03 1.77 >0.05
200 N 0.6120.05 0.49+0.03 0.52+0.05 0.53£0.04 0.43£0.03 0.58+0.02 2.38 >0.05
250 N 0.62+0.03 0.59+0.04 0.71x0.02 0.69+0.05 0.53+0.03 0.72+0.05 0.87 >0.05
t1H 8.26 5.21 10.69 6.02 7.06
P{H <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
T )
50N 0.31+0.05 0.25£0.02 0.36+0.02 0.26+0.02 0.19+0.04 0.39£0.02 121 >0.05
100 N 0.3920.03 0.32+0.02 0.48+0.03 0.34£0.02 0.26+0.02 0.48+0.03 0.39 >0.05
150 N 0.43+0.02 0.410.03 0.55+0.04 0.46+0.02 0.42+0.04 0.51£0.05 1.63 >0.05
200 N 0.58+0.05 0.4320.02 0.70+0.05 0.55+0.03 0.47+0.03 0.67+0.05 0.19 >0.05
250N 0.62+0.05 0.57+0.03 0.79+0.04 0.68+0.03 0.52+0.05 0.79+0.03 0.04 >0.05
t1H 7.99 7.31 7.51 5.90 7.94
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

®2 WMABMXTARMCET 250 N 26 K FEMERRE TR NE LR (x2s)

Tab.2 Comparison of the contact area of acetabulum and femoral head and average contact stress under 250 N load on

different positions between two groups(x=s)

o Jet i 52 IEWAD) Jr AR
2151 z?é/:) Pz AL SN e LA SR i g E2 3 LTEA SRR i g
(cm?) (N/cm?) (em?) (N/em?) (cm?) (N/cm?)
i E A 6 12.15+1.93 18.31+1.57 16.84+1.95 14.27+2.32 10.52+1.89 21.53+2.27
i 6 11.22+1.54 20.45+2.28 14.39+1.70 16.03+2.39 9.97+1.25 23.112.72
R 0.92 4.89 2.32 11.29 0.59 10.09
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05
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