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Three-d mensional finite elanent analysis of acetabular tri-dmensional memory fixation systean (ATM FS) for the
treatment of acetabular poster ior wall fracture under four kindsof different gait conditions WANG Guang-Ye ZHANG
Chun-cai, YU Bao-qing, WANG Jia-lin, XU Shuo-gui, U Jia-can, NIU Yun-fei, ZHANG Peng D eparment of O rthopaedics the
Affiliated Changhai Hospital of the Second M ilitary M edical U niversity, Shanghai 200433, China
ABSTRACT Objective: Finite elenent method was ulsed o analyze the stress distribution, the translation of fracture seg-
ment, contact area and contact force with ATM FS fixation under four kinds of different gait conditions( heelstrike phase, begin-
ning left single support phase, halfvay left single support phase, end left single support phase) , © as o provide the reference
for ATM FS internal fixation in clinic M ethods The three-dimensional finite elenent models of complete acetabulum, acetabu-
luar posterior wall fracture and the fracturewith AT FS fixation was established with PA TRAN 2005 R2 softvare The posterior
wall fractureswithout fixation orwith ATM FS fixation was analyzed with model under four kinds of gait conditions The fracture
stree trandlation of fractvre segnent, contact area and forcewere analyzed o evaluate the effect of the ATM FS fixation methods
Rewults  When the fracture was not fixed, the contact areawas the least, and there was an obvious stress concentration at
the fracture line After the posterior wall of the acetabulum fracture was reduced and fixed by ATMFS, the contact area in-
creased and at the same time the peak stress in the acetabular cartilage dminished accordingly. Thememory stress genera
ted by ATM FS caused contracting defomation of the acetabular subchondral bone (1.93 x10°° - 3.48 x10"°m) , then more
loading roof participated in the contact surface Under the 4 gaits, when fixed with ATMFS, the translation of fracture seg-
ment accordingly was 0. 031 9, 0. 047 7,0. 037 2, 0. 028 9 mm regectively, and all of them were in safe area  During the
gait, the stressof fracture wasmeamory stress, which was near to physiological load and tensile stress presented only near the
acetabular margin Conclusion: Fixation of posteriorwall of the acetabulum with AT FS has the advantages of good stability and
fitness The satifactory stress distribution of the femoral head pramte the facture healing It is valuable for clinical gplication
Key words A cetabular posteriorwall fracture; A cetabular tri-dimensional memory fixation sysytan;  Eleanent analysis
Contact force;  Contact area
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Fig.2 The hip joint contact area under four kinds of different gait condi-
tions

Note:the gait 1,2,3,4 were heelstrike phase, beginning left single support
phase , halfway left single support phase,end left single support phase re-

spectively ( same as below)
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Fig. 3 The hip joint peak contact stress under four kinds of different gait
conditions , when the acetabular posterior wall fracture was not fixed, there

was obvious stress concentration in the acetabular cartilage
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Tah 1 The trandation of fracture ssgnent under four kinds
of different gait conditionsand X ( exterior and interior),Y
(anterior and posterior), Z (upper and below) canponent

X (mm) Y(mm) Z(mm) (mm)
1 11 703 0.0022 0.0313 0.0055 0.0319
2 11 703 0.0114 0.0438 0.0122 0.047 7
3 11 703 0.0133 0.0337 0.008 7 0.037 2
4 13 845 0.0132 0.0239 0.009 0 0.028 9
2 4 (MPa)
Tabh 2 Themaximal tension and can pressive stress on the
bone fracture aurface under four kinds of
different gait condition s(M Pa)
1 9.32 1.81
2 9.74 2.83
3 9.87 2.14
4 10. 00 3.36
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Fig.4 The contact area in the acetabular cartilage under gait 4 (end left single support phase ) .when fixed with ATMFS the compressive stress was ()

in the black sector  Fig.5 The memory stress generated by ATMFS caused contraction and deformation of the acetabular subchondral bone  Fig.6 The

stress distribution on the fracture surface under gait 4 (end left single support phase) .when fixed with ATMFS
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