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Abstract : In this paper, we designed the dental surgery system based on PC. This system predict post operated 3-dimensional image. So
the patient has no need to take CT after surgery and expose his body to radiological damage. We predict the post operated skull from
the patient’s CT with pre and post cephalometry X-rays. Our novel procedures , to register X-rays and CT, are based on anatomical
landmarks, singular value decomposition. And we display the predicted image 3-dimensionally by surface rendering. We verified this
system by dry skull experiment and clinical experiment. When significance level is 0.05, there is no significance.

Key words : registration, singular value decomposition, anatomical landmark, surface rendering
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Fig. 1. Flow-chart of simulator
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Fig. 2. Estimation point & line
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Fig. 9. Surface rendering. Arbitrary view
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Fig. 10. Anatomical Landmarks
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Table 1. Displacement of reference landmarks between simulated 3-D image and actual postoperative 3D image

Case 1 2 3 4
dx dy dz dx dy dz dx dy dz dx dy dz
Menton -14 0.0 -1.8 -1.4 0.0 0.0 0.9 0.0 1.8 0.9 0.0 0.9
Gonion(Right) -0.9 -1.8 -0.9 0.9 -1.4 -0.9 0.9 0.5 14 14 -0.5 -14
Gonion(Left) -0.4 -14 0.5 0.9 -0.9 -0.5 0.9 14 0.9 0.9 0.5 -0.5
LIE 0.9 -0.9 0.5 0.9 0.0 -0.5 -0.5 1.4 0.0 14 0.9 0.9

dx, dy, dz: displacement in x,y, and z coordinates
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E 2. Wilconxon signed rank test?| Zm}
Table 2. Wilconxon S|gned rank test

\ ' &« | gy

. I I\Ie(%m Range I Slg B Medldn | Rdng?e__i\
Menton -0.2 ‘ 0.0 0.0
" Gonion(Right) | 09 | 09 | -1.8~-05 ]
" Gonion(left) | 09 02 | -l4~14

[;IH" I 7(7)72_77 N 05 ld—_() 9~1 4 7

NS . not sxgmficant at level of P> 005

23 1. $2 X 3R (YR) 1 12 42 M 3R (3R)
Fig. 1. 3D skull before operation (front view) Fig. 12. 3D skull before operation (side view)
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Fig. 13. 3D skull by simulation (front view) Fig. 14. 3D skull by simulation (side view)
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a3 15, A & F A A (HH)
Fig. 15. 3D skull after operation (front view)
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Fig. 16. 3D skull after operation (side view)

Table 3. Displacement of reference landmarks between simulated 3-D image and actual postoperative 3D image

Case 1 2 3 4
dx dy dz dx dy dz dx dy dz dx dy dz
Menton 09 | -27 | 18 | -09 | o0 [ -a9 [ 09 | 00 | 14 | 14 | 14 | 14 |
Gonion(Right) 0.0 0.9 -0.9 2.7 5.4 -5.4 -2.2 -2.7 -1.4 -0.9 2.7 2.7
Gonion(Left) -3.1 0.0 -14 -1.8 7.7 -54 2.2 -2.2 -3.6 -1.8 4.0 14
UIE 0.0 0.0 0.0 -2.2 -3.6 -1.8 -14 -14 -0.5 -0.5 -0.5 2.2
LIE -1.8 -4.0 14 -0.9 -14 -6.7 -0.9 -3.6 -14 ~0.5 -14 1.4
dx, dy, dz: displacement in x,y, and z coordinates
E 4. Wilconxon signed rank teste| Zz}
Table 4. Wilconxon signed rank test
dx dy dx
Median Range Sig. Median Range Sig. Median Range Sig.
Menton 0.0 -0.9~14 NS -0.6 -2.7~0.0 NS 0.0 -4.9~1.8 NS
Gonion(Right) -0.5 -2.2~2.7 NS -2.7~54 NS -1.1 -54~2.7 NS
Gonion(Left) -1.8 -3.1~2.2 NS -2.2~7.7 NS -2.4 -5.4~1.4 NS
UIE -1.5 ~2.2~-0.5 NS -1.5 -3.6~-0.5 NS -0.5 -1.8~2.2 NS
LIE -0.9 -1.8~-0.5 NS -2.4 -4.0~-14 NS 0.0 -6.7~14 NS
NS : not significant at level of P > 0.05
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