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The Effects of Plate Length and Screw Placement on Fracture Strain

for Femoral Shaft Fracture under Cyclic Loading
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Abstract

In general, medical treatment of femoral shaft fracture in
adults can divided into two main approaches, nail system and
plate system. For plate system, Dynamics compression plate:
DCP is the most widely used orthopedic implant, especially 316L
stainless steel. Moreover, the once important causes to
influence bone healing depends on medical treatment (plate
length, numbers and placement

of screws) to promote

interfragmentary strain: IFS decrease.  Orthopedics surgery of
femoral shaft fracture in adults takes long time because of femur
is largest tubular bone and weight bearing bone. These DCP
was located in patients for an average time period of 2 to 3 years
and subjected to both static and dynamic loads depending on the
activity of the patient. For this reason, the optimal of plate length
and screws placement is the most important aspects to limit
interfragmentrary movement and directly influences bone healing
completely. Therefore, this research is proposed to study effects

of the plate length, numbers and placement of screw pattern on
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the IFS during the healing of femoral shaft fracture under cyclic
loading by patients own weight at 50 and 70 kg. Strain
analysis conducted by the well-known finite element method
(FEM) is employed. FEM models of femur with fracture gap 6
mm. and consisting of 14, 16 and 18 holes of DCP with 6 and 8
screws are simulated. When optimal plate length, certain pattern
of screw placement, optimal number of screws and optimal
patients gait are made, thus orthopedic surgeons can gain

benefits from this research leading to better medical healing of

patients from the femoral shaft fracture.
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AISI 316L Stainless steel (30 % cold worked)

Young’s Yield Ultimate Poison Friction
modulus strength strength ratio coefficient
190 GPa 792 MPa 930 MPa 0.3 0.37

A1 2 LLamqmauﬁﬁmona [3,4]

Composition*, %

C Mn P S Si Cr Ni Mo N Cu

0.030 2.00 0.025 0.010 075 17.00- 13.00- 2.25- 0.10 0.50

19.00 15.00 3.00

*Single values are maximum values unless otherwise indicated.
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