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ABSTRACT

Pedicle screw was widely practicable in order to anchor screws with pedicle bone. The
effect of pedicle screw parameters and shape of screw are involved in stress transfer parameter (STP)
when adjusting the screw parameters. The STP is an apparatus that gauging performance the screw for
transferring stress to surrounding bone. Normally, the stress transfer parameter was calculated by finite
element method, but it took a long time to analyze and complex procedures. Hence, an artificial neural
network (ANN) was come into role replacing finite element method because of less processing time. In
real world problem, the pedicle bone is sophisticated shape, and it was interesting to consider the stress
transfer. Therefore, the neural network combining with evolutionary algorithm (EA) is increasing
search competence to optimal stress transfer parameter for real pedicle bone which affects the screw
parameters. From previous study, the pedicle screw was simulated on geometrical shape bone model, so
the results were nicely related together. However, the actual shape bone model which reproduced from
pedicle bone was simulated on the neural network only, therefore, it was not creating the relationship
very well. Finally, hybrid artificial neural network and genetic algorithm (ANN-GA) has been applied
to this research for improving the problem. As the results, the hybrid algorithm reduced errors better
than only using the neural network. According to complicated shape bone model was hardly found
relationship of pedicle screw parameters and stress transfer parameter, 0.0666 RMSE and 14.77% of
MAPE, respectively.
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