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Stiffness and strain distribution on fractured femur with locking compression plate
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Abstract

The stiffness and deformation of a composite femur i.e. case#1,
and two fractured composite femurs fixed with a locking
compression plate (LCP) using 4 locking head screws on different
positions (case#2: long column - holes 1,3 / 12,14, and case#3:
short column - holes 1,6 / 9,14) have been evaluated under O -
600 N loading. For composite femurs with LCP, the deformation
of proximal and distal diaphysis (above and below LCP)
increased, while the deformation in the region of middle diaphysis
decreased. These changes in the deformation resulted in the
similar stiffness among the composite femurs with and without
LCP, i.e. 260-290 N/mm range. For case#3 (short column), the
load transferred through LCP across the location of maximum
medial strain, i.e. the proximal diaphysis, and resulted in 2.8
times lower magnitude of medial strain than that of case#2 (long

column LCP). The compression of the fracture surfaces resulted



in the high compressive stress on fracture, i.e. 22.8 and 21.3

MPa for case#2 and case#3, respectively. The maximum tensile

strain on LCP was 70 LLE for case#2 and 88 |LE for case# 3.
Based on the tensile modulus of 316L stainless steel, the
maximum tensile stresses on LCP were 13.5 and 16.9 MPa for
case#2 and case# 3, respectively. Considering the lower strain
on the femur, case#3 (short column) is superior to case#2 (long
column). On the other hand, if lower stress and longer fatigue life
of LCP are the criteria for the setting of locking head screws,
case#2 (long column) is then superior to case#3 (short column).

Keywords: locking compression plate, LCP, composite femur,

strain distribution, stiffness
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