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Abstract (J. Kor. Oral Maxillofac. Surg. 2010;36:23-27)
Reliability study of 6-axis model surgery simulator for orthognathic surgery
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*Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University

The purpose of this study was to evaluate the reliability of 6-axis model surgery smulator (6AMSS) for orthognathic surgery. A rectangular para-
lelepiped plastic block was assembled to model-mounting plate of 6AMSS. Left-right (X), anterior-posterior (Y), up-down (Z) trandation and pitching
(2 X), rolling (2 Y) and yawing (@ Z) rotation was planned and performed using 6AMSS. The actua trandation and rotation were measured with
dia gauge and precisiona protractor, respectively. Comparison between the planned and actual movements of plastic block for each variable were
made using paired t- test. Statistical anaysisfor X, Y, Z, ¢ X, 8 Y and @ Z movement have shown no significant differences between planned and
actual movement (P > 0.05). This indicate that model surgery performed with the aid of the BAMSS is accurate in 3D trandation and rotation. The
6AMSSis practicaly useful for accurate fabrication of surgical splint for orthognathic surgery.
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Table 1. Planned and actual measures of X-translation.
(left-right)

Planned (mm) N Acal (mm) Significance
Mean + SD
1 25 1.00 + 0.01 0.161*
2 25 2.00 + 0.00 1.000*
X 3 25 3.00 + 0.00 1.000*
4 25 4.00 + 0.00 0.161*
5 25 5.00 + 0.00 0.161*

*P > 0.05 considered statistically no difference between planned and
actual measures.

Table 2. Planned and actual measures of Y-translation.
(anterior-posterior)

Planned (mm) N Aca (mm) Significance
Mean + SD
1 25 1.00 + 0.00 0.335*
2 25 2.00 + 0.00 0.083*
Y 3 25 3.00 + 0.00 0.161*
4 25 4.00 + 0.00 0.161*
5 25 5.00 + 0.00 0.574*

* P> (.05 considered statistically no difference between planned and
actual measures.

Table 3. Planned and actual measures of Z-translation.
(up-down)

Actual (mm)

Planned (mm) N Significance
Mean £+ SD
1 25 1.01 + 0.02 0.203*
2 25 2.01 + 0.02 0.406*
z 3 25 3.00 + 0.02 0.922*
4 25 4.00 + 0.02 0.422*
5 25 5.00 + 0.02 0.932*

* P> (.05 considered statistically no difference between planned and
actual measures.
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Table 4. Planned and actual measures of 9 X-rotation.
(pitch)

Actud (°)

Planned (°) N Significance
Mean = SD
2 25 2.00 + 0.03 0.350*
4 25 4.00 £+ 0.02 0.542*
2 X 6 25 6.00 + 0.02 0.940*
8 25 8.00 + 0.02 0.286*

10 25 10.03 + 0.09 0.240*
* P> 0.05 considered statistically no difference between planned and
actual measures.

Table 5. Planned and actual measures of @ Y-rotation.
(roll)

Planned (°) N BEEIC) s
Mean + SD
2 25 200+ 002 0876
4 25  400+002 0278
oY 6 25 600+ 003 0361
8 25 801+ 002 0923

10 25 10.01 + 0.05 0.077*
* P> 0.05 considered statistically no difference between planned and
actual measures.

Table 6. Planned and actual measures of 9 Z-rotation.
(yaw)

Planned (°) N ALY pnificance
Mean + SD
2 25 201+01l 0739
4 25 402+013 0438
67 6 25  603+010 0213
8 25  800+013 0828
10 25 998+ 011 0417

* P > 0.05 considered statistically no difference between planned and
actual measures.
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A
Fig. 1. A. Drawing of 6-axis model surgery simulator: B. Fig. 2. A. Micrometer dial controlling X, Y translation: B.
Actual photo of 6-axis model surgery simulator. Graduation on lab-jack controlling Z translation.

Fig. 3. A. Worm and worm
gear; B. Before X rotation;
C. After 9 X rotation (15°).

Fig. 4. A. ¢X, @Y rotational
stage: B. @7 rotational stage.
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Fig. 5. A. Lateral view of mounted casts and laser beam: B. Laser beam on the cast. Vertical line is the
mid-sagittal, horizontal line is equal to upper lip line.
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