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Abstract; Objective To evaluate biomechanical strength of locking compression plate (LCP) for fixation of
periprosthetic proximal femur fractures ( PPFF). Methods Eight matched pairs of Vancouver type Bl adult
cadaveric PPFF specimens were fixed with the LCP and the inverted distal femoral less invasive stabilization
system (LISS), respectively. Four bicortical locking screws (LCP group) and four unicortical locking screws
were used to the length of prosthesis stem, and four double cortical locking screws were used to fix the distal end
of the fracture in two groups, the distance from the locking screws to the fracture were also equal. The maximum
bending load, maximum bending displacement, bending stiffness, maximum torque, maximum torsional angle
and torsional stiffness of two groups in four-point bending test and torsion test were compared and analyzed.
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Results The maximum bending load, maximum bending displacement and bending stiffness of LCP group were

all larger than those of LISS group, but the difference was not statistically significant ( P>0.05). The maximum

torque, maximum torsional angle and torsional stiffness of LCP group were obviously larger than those of LISS

group, and there was a statistical difference between two groups ( P<0. 05). Conclusions The stiffness of anti-

torsion with LCP is significantly better than that with LISS. Consequently, LCP has better biomechanical stability

for PPFF.

Key words: femoral fractures; periprosthetic fractures; bone plate; mechanical test
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Fig.1 Adult cadaveric femoral specimens and LCP
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(a) A matched pairs of adult cadaveric femoral specimens, (b) Angulated locking holes at the proximal half of LCP (white arrow and
black arrow), (c¢) Cadavic PPFF specimen fixed with LCP, (d) Locking compression holes on the distal LCP ( yellow arrow)
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Fig. 2  Biomechanical test (a) Four-point bending test,

(b) Torsion test
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Tab.1 Biomechanical test results from two kinds of bone plates for PPFF specimens
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Fig.3 Curve fitting of biomechanical test on LCP and LISS ( * P<0.05)

(a) Bending load-bending displacement curve, (b) Torque-

torsional angle curve
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Fig.4 Comparison of mechanical properties for LCP and

LISS (a) Bending stiffness, (b) Torsional stiffness
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Fig.5 Femoral specimens of the plate failed in biomechanical test (a) Femoral specimens of the plate failed in 4-

point bending test, (b) Femoral specimens of the plate failed in torsion test
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