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Abstract

Patients with cerebral palsy or arthritis have deformities in lower limb which cause unstable gait or posture and pains. Surgeons
perform a deformity correction osteotomy with surgical plan. But sometimes they find the unexpected angular or rotational
deformation after surgery. The problems are that there is no method to predict the result of a surgical plan and also there are so
many factors to must consider in surgical planning step such as clinical measurements, rotation angle, wedge angle, morphology
of lower limb, etc. This paper presents new methods for planning the deformity correction osteotomy efficiently. There are
two approaches based on the 3D mesh model and the accurate assessment of the patient’s lower limb. One is the manual pre-
simulation of surgery using forward kinematics. And the other is the automatic surgical planning using inverse kinematics and
nonlinear optimization. Using these methods, we can predict and verify the results of various surgical treatments and also we can
find a more effective surgical plan easily compared to conventional methods.
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Keywords: Forward kinematics, Inverse kinematics, Nonlinear optimization, Lower limb deformity, Clinical measurements,
Surgery simulation, Surgical planning
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Algorithm

set surgery mode with input parameters
set variables and each boundary
set objective function
set constraints function according to the surgery mode
while iteration < maxInteration
Optimize(variables, minf)
if ex_minf > minf
ex_minf <— minf
for each variable
bestSolution < variable
endfor
endif
for each variable
new Variable < variable + random
if variable > boundary of variable
new Variable <— boundary
endif
endfor
variables <— new Variables
endwhile
return bestSolution
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