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Biomechanical study and clinical choice of different fixation devices
to treat femoral fracture
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Abstract: Objective To investigate the biomechanical properties of transverse fractured femurs when fixed by Ti-
Ni shape-memory alloy embracing plate ( TiNi SMA) , limited-contact dynamic compression plate (LC-DCP) and
static interlocking intramedullary nail (SIiN) , respectively, so as to provide the theoretical evidence for orthopedic
surgeons in clinical application. Methods  Eight pairs of cadaveric femurs were used with one side randomly
fixed by TiNi SMA and SIiN and the other side fixed by LC-DCP. Then the axial compression test, three-point
bending test, and torsion test were conducted. Results For axial compression test, the strains of TiNi SMA
group were greater than those of LC-DCP group and SIiN group ( P <0.05), while no significant differences were
found between LC-DCP group and SIiN group (P >0.05). The displacements of TiNi SMA group were greater
than those of LC-DCP group and SIiN group ( P <0.05) under the load of 200 ~600 N, and there were no signifi-
cant differences between LC-DCP group and SIiN group ( P>0.05). For three-point bending test, the displace-
ments of TiNi SMA group were greater than those of LC-DCP group and SIiN group ( P<0.05) , while no signifi-
cant differences were found between LC-DCP group and SIiN group (P >0.05). For torsion test, the torsion an-
gels of TiNi SMA group were similar to those of SIiN group ( P>0.05), but the torsion angles of LC-DCP group
were smaller than those of TiNi SMA group( =3 N - m) and SIiN group (P <0.05). Conclusions When the
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fractured femurs are fixed by three internal fixation devices, the stability of TiNi SMA group is weakest, SIiN
group being better, and LC-DCP group being best. The axial micromotion in TiNi SMA group can promote the

healing of fracture.
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Fig.1 Picture of the fixation devices
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(a) Fixed by TiNi
shape-memory alloy embracing plate ( TiNi SMA), (b) Fixed by
limited-contact dynamic compression plate (LC-DCP), (c¢) Fixed

by static interlocking intramedullary nail ( SIiN)
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Tab.1 Strains under different loads in axial compression test for three internal fixation groups
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Tab.2 Displacements under different loads in axial compression test for three internal fixation groups
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Tab.4 Torsional angels under different torques in torsion test for three internal fixation groups
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