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Abstract : A computer based simulated implantation system for artificial hip joint is developed. The main objectives of the
system are to assist surgeons in selecting the artificial femur which is best fit for the patient, and in deciding the optimal
surgical position before the surgery is actually being carried out. To accomplish these objectives, we first construct three
dimensional images of the patient’s femur and the artificial hip joint, and then numerically measure the fitness between them.
Various possible surgical positions are then searched and tested by varying the depth, direction/angle of the artificial hip joint
and the optimal position which provides the maximum value of the fitness measure is determined. The region
growing/boundary following and the projection techniques are applied for three dimensional visualization of the patient’s femur
and the artificial hip joint respectively, and we proposed a new numerical index for fitness measurement. This new fitness
index is capable of measuring not only the relative cross sectional areas between patient’s and the artificial femurs, but also
the degree of positional uniformity of the artificial hip joint inside the patient’s femur. Through various experimental results
and corresponding analyses the proposed implantation system with new fitness index showed that it has a great capability in
determining the accurate and detailed surgical position of the artificial hip joint. We expect that the system can be adopted to
other areas of the orthopedic treatment such as artificial knee surgery, and also be applied in customized manufacturing of
artificial joints as well.

Key words : SIS(Simulated implantation system), Artificial hip joint, Region growing, Boundary following, 3D modeling,
Surface Rendering, Projection, Fitness. Transformation
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3 1. Region growing®l pseudo code
Table 1. Pseudo code of region growing

RegionGrowing (Sy, D)

D0

count <

Gy Gp < S.intensity

S0 /* S is the list */
Insertion (S, Sy)

while Dy> D

for each element S; of the list S
for each neighbor N of S;
I < N's intensity
if I<GgandlI=G,
then Insertion (S, N)
S dife — S;life—1
count < count+1
if S life=0
then Deletion (S, S))
if count =0
then GH < Gy‘i‘l
G, G.—1
D D+1
else count — 0
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3 2. Floating sampling points2| o
Table 2. Example of floating sampling points

X z v X z v X z y

1 ]63.35|173.87|-68.00 |2 [58.56(175.29|-68.00 |3 |54.84|177.24|-68.00
4 150.10{17858(-68.00 |5 [46.39|180.49|-68.00 [6 |42.00|181.06(-68.00
38.411183.33(-68.00 |8 |35.54|186.85|-68.00 |9 |33.02|191.16(-68.00
10133.021197.10|-68.00 |11 |35.53 [201.31|-68.00 {12 |38.38|205.51 |-68.00
13 141.23|209.04{-68.00 |14 |45.35|212.48|-68.00 |15 |49.64 |214.74|-68.00
16 |54.26|216.32{-68.00 |17 }59.22 |216.41|-68.00 |18 |64.18214.82|-68.00
19 166.44|210.53|-68.00 120 [67.35 [206.25|-68.00 |21 |71.56|202.72{-68.00
22 |75.85]200.45|-68.00 |23 }80.30 |198.70|-68.00 |24 |84.63 [196.78|-68.00
2587.41 |193.60-68.00 {26 {89.63 |188.711-68.00 |27 |89.63 |184.12|-68.00
2886.96 [179.96-68.00 |29 |82.76{177.11|-68.00 |30 }78.26 |175.21|-68.00
31|74.10(174.54|-68.00 |32 |68.61 [173.87|-68.00
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Fig. 17. Figure after replacement surgery
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