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Three-dimensional simulation and comparing evaluation of a new
sacroliliac internal fixation device

ZHENG Qi', CHEN Qi*, LIAO Sheng-hui®, SHI Shi-yuan', FEI Jun', WEI Wei',

WANG Yi-fan'. (1. Department of Orthopaedic, Red Cross Hospital of Hangzhou, Hangzhou 310003, China;
2. Shanxi University of Chinese Medicine, Xianyang 712046, China;3. State Key Laboratory of CAD and CG,
Zhejiang University, Hangzhou 310027, China)

Abstract: Objective The mechanical effect of a new Bar-Plate internal fixation device (BPIFD) were analyzed
using a 3D finite element model, which were also compared to the effects of iliosacral screw (1S) and front-im-
planted plate ( FIP) in the fixation of fracture and dislocation of sacroiliac joint. Method Based on CT data, a 3D
finite element model was developed for whole pelvis. The ligaments at one side of sacroiliac joint were removed to
simulate the fracture and dislocation of sacroiliac joint, which was then simulated fixed by BPIFD, IS and FIP..
The identical load was applied on all models to determine the mechanical properties of each fixation. Results
Compared to IS and FIP, the fixation with BPIFD decrease maximal displacement of sacroiliac joint up to 40%
and 42% , respectively. Compared to the control, the maximal stress in the main loading transfer regions is signif-
icantly decreased by BPIFD fixation. In addition, the maximal stress in hip cortical bone and cartelage is signifi-
cantly lower by BPIFD fixation than by IS and FIP fixation. Conclusions Since the new sacroliliac Bar-Plate in-
ternal fixation device has better biomechanical properties, it may provide more stable fixation for pelvic fractures.
Key words: Bar-Plate internal fixation device; Sacroiliac joint; Internal fixation; Finite element model
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Fig.1 (a) New anatomic bar-plate internal fixation instrument for Sacroliliac joints, (b) The new anatomic plates for sacroliliac joints
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Fig.2 (a),(b) The streamline frame curves and key curve cross-section surfaces; (¢),(d) The resulting FE volume meshes of the hip
bone and sacral bone; (e) 3D FE model of whole pelvis; () Local view of sacroiliac joint region
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Fig.3 (a) Fixation for sacroiliac joint fracture using SABP, (b) Using iliosacral screw fixation, (¢) Using front reconstruction plate fixation
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model, (¢) The result of SP model
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