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Three dinensbnal finite elem ent analysis for fixation of transverse acetabuhbr fractures with A cetabular Tridin enr
sibnalM emory alby Fixation Systen WANG Guang-ye ZHANG Chun-cay XU Shuo-gui Dearment of Orthopaedics
ChanghaiH o ital of Second M ilitary M el ical University, Shanghai 200433 China
ABSTRACT Objective To study the bimechanical bass of Acetabubr Trrdmensbnal M an ory- alby Fixation Sy stem
(A FS) ©r treating transverse acetabu hr fractures and the effects of dynam ic memorial stress of ATMFS facilitating bone
healng M ethods By can puter emu bhtion and three dmensbnal (3D) finie elan ent analyses the b om echanical behavior of
ATMFS was emuhbted and analyzed The finite elament Ball model of ATMFS was divided into 7 946 units The num ber of
nodes was 2 520 The fnite elanent CIIl modelwas divided into 1 667 nodes The nunber of units was 6 332 The ekments
were TET 4 elanents The fnite elan ent model of acetabulum wasd vided nto 113 028 units the num ber of nodesw as 19 348
Results W hen the connector fxated acetabu m, them aximum first structuralm ajor stress of me tan orphosed can pressive part
was 224 5MPa and - 34M Pa in Ball mode] themaxmum first stucturalmapr stress of m etamophosed can pressive part
was 224. 5MPa and - 34M Pa in CIlI mode] both fir kss than its utmost stress and fatigue lim it The bngiudinal nitative
manorilbone holding force in Ball model Hrmamntaning axial stability was 196N, and the bngitud nal initiative m an orial
compression force in CIII model was 125. 05 N. The stress distrbutbn i fied acetabulim and them edial surface of fracture
was even the stress nmostnodes w as positive stress Conclusiorr The ATM FS has good antr fatigue and reuse chamcters The
dynan icm en orial can presse stress field & good ©r the fxaton of transverse acetabu br fractures and enhancen ent of bone
healng
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Fig. 3 The stress distribution on the acetabulum after ATMFS fixation
3a. Lateral view 3b. Medial view 3c. The stress distribution at the bot-
tom of acetabular Fig.4 The stress distribution on the memory alloy
4a. VM stress distribution of Ba [l memory connector 4b. VM stress distri-
bution of CIl memory connector Fig.5 The stress distribution on the

bone fracture surface after ATMFS fixation
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