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Stress Analysis in Screw Fixation and the Dynamic Compression Plate (DCP)

attached on a Human Femur
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Abstract

In general, patients suffering from accidents which cause
the fracture in a human femur can be treated in several
ways such as a femoral cast brace, an external fixation,
and an internal fixation. One of the widely used methods
in an internal fixation is an application of the Dynamic

Compression Plate (DCP) on the broken femur.



Nevertheless, the common problem associated with the
DCP before the broken femur can be completely rejoined
by the new bone is the crack and fracture occurred on the
plate itself. This situation can be caused by several
reasons such as the disobeying of the doctor instruction
and the repeatability of the injury during a recovery
process, an unsuitable pattern of screws on the plate.
Consequently, this research is proposed to investigate the
stress distribution in the screw fixation and the DCP
attached on a human femur using Finite Element Method
(FEM). In this research, stress distribution was analyzed
for the DCP with numbers of screws of 12, 8, 6, and 4,
respectively, attached to the fractured femur. It was found
that, for the condition of a body weight loading of 70 kg,
the maximum von Mises stress was occurred on the DCP
and has values of 776.1 1507 1698 and 1991 MPa for the
number of screws mentioned previously. In case of a
loading of 50 kg, the maximum von Mises stress was also
revealed on the DCP and has value of 661.2 1026 1054
and 1203 MPa, respectively. The results of this study can
provide more fundamental understanding in the
mechanism of the fracture on a DCP plate and also assist
in the design of a DCP plate including the suitable position
of the screws which is greatly benefited to orthopedic

surgery doctors nowadays.
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