B OREERSFFIR 2010 7T AE 3 EE T hup://www. ajsmmu. cn
Academic Journal of Second Military Medical University,Jul. 2010, Vol. 31,No. 7

o 775

DOI:10. 3724/SP. J. 1008. 2010. 00775 . R .

ABHEEEERAENEIREEYHESN

oML EME RAEAD A AR
1. IJJB?jC‘%’KﬁEé S EEBEAMG B R, Trrd 250021
ZHEERERKBEREER, L 200433

[(FE] a4 @ —FEHEEE 5 BE SR 00 3h Y BT, P00 R ] 5 B T 2 7 v X F B Sk i) B A R 1 B
F ik BRI 6 BB AR R R R R AR R BE R s R RS BE 60 9K 1/2 S 1Y Bl 0 b AR R T Gk 45 X 43
) P AS [e) 0 S O v, R TR SO R A [RDAR 2 Sk I e T AR B B A 1o 0, 48 R S oR R A L S R A Sk 4
i TG ARAT BBl 0 s 72 250 N A T S ) R 0 S A A T R 5 3 e o A R S TR A VB L P R Ak g /N T e
A (P<C0. 05) , Yb Wit ) St Ly 4 v T A 9*1'4} e B AR T S A R A B A AR 2 AT A A A I

PREE R 5 fifk i) 21l i F B Sk P32 fooh 1T R B N o 23 A1 R 2 BE s BIARL , 30T IE RS OGBS T R BN AR
[RERE] AT BB Y%
[(FE4%ES] R683.3 [XEktrEE] A [XEHS] 0258-879X(2010)07-0775-04

Development of a reconstructive posterior acetabular defect model in dogs and related biomechanical research
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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
obtained from six fresh adult canine cadavers. Animal 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. The pressure-sensitive
films were used to calculate the contact area, the mean pressure and the distribution of the pressure between the acetabulum and
femoral head. Results The contact area was smaller after reconstruction of posterior wall compared with that of intact posterior
wall. The contact areas were not significantly different between the common reconstruction group and the anatomic
reconstruction group under a load of 250 N (P>>0. 05). The mean contact stress of the anatomic reconstruction group was
significantly less than that of the common reconstruction group (P<C0. 05), indicating the collection of pressure was less than
that of the common reconstruction group. Conclusion Animal models of posterior acetabular defects induced by posterior wall
osteotomy can effectively mimic the clinical condition; the anatomic reconstruction of the posterior wall can restore the total
contact area and the distribution of the pressure within the acetabulum similar to the normal condition.
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Fig 1 ATMFS device for canine acetabular and model of posterior acetabular defect

A: The ATMFS device is composed of a and b parts; B: Animal models of posterior acetabular defect are developed with the 60° arc fragments

removed; C: The iliac crest autograft is worn by drill and anatomic articular surface is shaped; D: The iliac crest autograft is fixed with ATMFS

after implantation
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Tab 1

4 HESTRITFEX,

HE&AE(AY) FEFE(AS) LR
Relation of load-migration in latitude( Ay)with longitude(A0)

(n=6, x=+s, [/mm)

Anatomic reconstruction

Common reconstruction

Load F/N
Flexion status Erection status Extension status Flexion status Erection status Extension status
Latitude
50 0.2940.05 0.1940.03 0.3540.02 0.2640. 04 0.1940.03 0.3140.03
100 0.4140.04 0.2840.03 0.4740.04 0.3840.03 0.2440.03 0.4640.02
150 0.4740.03 0.3940.04 0.5940. 04 0.4240.04 0.3640. 04 0.5540. 04
200 0.6240.05 0.4740.04 0.5740.03 0.5740.04 0.4340.04 0.5840.03
250 0.6540.04 0.5640. 04 0.7440.03 0.6740.05 0.5540. 04 0.7040. 05
Longitude
50 0.3240.04 0.2140.03 0.3540.02 0.2840.02 0.1740.04 0.3340.02
100 0.3840. 04 0.3040. 02 0.4640.04 0.3640.03 0.23740.03 0.4340. 04
150 0.4540.02 0.4240.04 0.5840.03 0.4140.03 0.3940. 04 0.5340.05
200 0.5940.05 0.4740.05 0.7040. 05 0.5240.04 0.4540. 04 0.6240.05
250 0.6740.05 0.5240.04 0.7940. 04 0.6340.04 0.4940.05 0.754+0.04
2.2 kaEfaRL B JEEAFETEHASK D, AE 250 N BT, e ) R A 20 Sk F o fil i B
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Tab 2 Contact area and contact stress at a load of 250 N

(n=6,x=%5)

Flexion status

Erection status

Extension status

Group Contact area Mean pressure Contact area Mean pressure Contact area Mean pressure

A/cm? /(N =+ cm ?) A/cm? 6/(N =+ cm™?) A/cm? 6/(N =+ cm™?)

A 6.07+1.18 24,3141.97" 7.58=+1.37 21.254+2.16" 5.12+1. 20 28.2542.47"
B 5.92+1.33 31.4542. 62 7.39£1.20 28.0342.35 4,9741.32 35.6142.29

A: Anatomic reconstruction group; B: Common reconstruction group.
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