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Healing of femoral fractures commonly involves the use of a steel prosthesis and invasive
surgery. The determination of prosthesis type and dimensions is still made by surgeons
according to empirical data. In order to reduce the occurrence of failures of the steel
components it is important to study geometrical and material influences on system resistance.
The bearing of the total body weight by the bone before complete healing is a commonly
observed cause of healing failure. The objective of this research is to study the effects of
direction and number of the screw fixation to stress distribution in the human femur and the
attached plate by using Finite Element Method (FEM). First, the experiment was performed to
determine the holding force of the screws in 4 patterns of screws direction. From experiment
results showed the holding force is minimum when the screws are in a diverge direction and be
maximum when the screws are in a converge direction. Second, the FEM was used to study the
influence of 4 geometrical parameters: (1) the patterns of screws direction (2) the length of the
plate fixed with two screws, (3) the number of screws and the different positioning patterns with
a 200mm plate length, and (4) the influence of the fracture gap size between the two broken
parts of the bone on the stress distribution. The analysis results showed that (1) in the normal
and the converge directions of screw fixation, the maximum stress would be decreased when
the number of screw increase. Moreover, in the parallel and the diverge directions of screw
fixation, the maximum stress would be increased when the number of screw increase.
Additionally, using of 4 screws fixed in the normal direction pattern would be more safe and
endured than other patterns, using of 6 screws fixed in the diverge direction pattern also more
safe and tolerated than other pattern and when using of 8 screws fixed in the parallel direction
pattern also more safe and tolerated than other patterns. (2) When increasing the length of plate
from 100 mm to 200 mm, the maximum stress will be increased. The results showed that the
stress is increased by 61.2% and 107%. for the top and bottom screws, respectively. And for
the plate, cortical bone and cancellous bone, the stress will be increased by 114%, 55.1% and
166%, respectively. (3) The results show that the extreme screws (number 1 and 8) and the
plate appear to be almost equally stressed in every model using these holes. Furthermore when
these screws are removed (pattern 4-3 and 4-4) the stress value of the highest and the lowest
screws increase significantly. By the way, the results showed that the average stress value in
screws decreases as the number of screws increase. (4) Finally the appliance of a simulated

fracture gap produces a huge increase of the stress value in part.





