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Abstract

Development of New Orthognathic Model Surgery Technique Based on
the Reference Points onto the Teeth and the Use of Occlusal Index

Seung-Hoon Lee, Seong Seob Oh', Choong-Kook Yi’, Kyung-Ran Park’, Sang-Hwy Lee’

Leader’s Dental Clinic, ‘21" Century Dental Clinic, “Department of Oral and Maxillofacial Surgery, College of Dentistry, Yonsei
University, “Department of Oral and Maxillofacial Surgery and Applied Life Science, Oral Science Research Center, Oral
Cancer Research Institute, Brain Korea 21 Project, College of Dentistry, Yonsei University

Purpose: Errors in orthognathic model surgery occur during the planning, measuring and/or moving of the models. However,
there has been little effort to find ways to reduce these errors, In this study, we introduce a new orthognathic model surgery
technique (Yonsei method) which adopts the tooth point as the reference and the occlusal index as a moving vehicle for
the model.,

Methods: The technique consists mainly of: 1) measuring the three-dimensional lengths of model points, 2) fabricating and
moving the occlusal index and 3) verifying the movement, Then we compared the accuracy of the Yonsei method to conventional
methods, with special reference made to influencing factors.

Results: Errors for the Yonsei method with the occlusal index were reduced to the range of 0.61~1.04 mm in three-dimension,
providing a more accurate model surgery technique than conventional methods which have errors ranging from 0.77~3.11
mm,

Conclusion: It provided us a more accurate model surgery technique based on the reference points onto the teeth and
the use of occlusal index.
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Fig. 1. Measurement of dental points on a model block.
Measurement of vertical length (Y axis) of cusp tips of first &
second molar, canine, and central incisor as well as that of ante-
rior-posterior (Z axis) and medial-lateral length (X axis) with
height gauge (arrow for model block; arrowhead for height
gauge).

Fig. 2. Designations of axes and planes for measurements. Axial
plane, designated as XZ plane, includes Z-axis (anterior-posterior
length) and X-axis (medial-lateral length). Y-axis represents verti-
cal height perpendicular to XZ plane. Each anterior-posterior, me-
dial-lateral, and vertical lengths of dental points were measured
on X-, Y-, and Z-axis.
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Fig. 3. Occlusal index. Fabrication of occlusal index on height-ad-
justable remounting zig with vinyl polysiloxane (arrow for oc-
clusal index).

Fig. 4. Model on occlusal index. After moving the occlusal index
to the planned position, the maxillary model was placed onto
the occlusal index (arrow for occlusal index).
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Table 1. Factors for evaluation of accuracy of model surgery
Factor Factor level Description of factor level

Occlusal index ol To use Occlusal index

nOl Not to use Occlusal index
Measuring instrument \Y Vernier Caliper

HG Height Gauge
Movement of model A Advancement (3 mm)

AIR Advancement (3 mm)+Posterior Impaction (3 mm)+Rotational midline shift (3 mm)
Operator’s experience IE Inexperienced

E Experienced
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Table 2. Groupings by different factors

Group Index Measure Movement Skill N
Gp. 1 nOl \ A IE 3
Gp. 2 nOl \% A E 3
Gp. 3 nOl \Y AIR IE 3
Gp. 4 nOl \% AIR E 3
Gp. 5 nOl H A IE 3
Gp. 6 nOl H A E 3
Gp. 7 nOl H AIR IE 3
Gp. 8 nOl H AIR E 3
Gp. 9 ol v A IE 3
Gp. 10 Ol \ A E 3
Gp. 11 Ol \% AIR IE 3
Gp. 12 Ol \% AIR E 3
Gp. 13 Ol H A IE 3
Gp. 14 ol H A E 3
Gp. 15 Ol H AIR IE 3
Gp. 16 Ol H AIR E 3
Total 48

The abbreviations for different factors can be referred in Table 1.

Table 3. Errors in groups by different factors
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Error (mm)
Group (N) Factor level
X Y Z 3D*
13) nOl Y A IE 0.84° 1.07° 0.63° 1.67°
2 (3) nol Y, A E 0.65° 0.23 0.15 0.77°
3 (3) nol Y% AIR IE 2.24° 0.38° 0.60° 2.53°
4 (3) nOol v AIR E 0.62° 0.43° 0.46° 1.00°
5 (3) nOl HG A IE 1.08° 0.78° 0.40° 1.63°
6 (3) nol HG A E 0.50 0.32 0.44° 0.84%
7 (3) nOl HG AIR IE 2.94° 0.53° 0.64° 3.11°
8 (3) nol HG AR E 1.01° 0.45° 0.35° 1.29°
9 (3) ol v A IE 0.42 0.67° 0.25 0.87°
10 (3) ol \Y; A E 0.44° 0.27° 0.23° 0.63°
11 (3) ol Y AIR IE 0.36 0.20 0.32° 0.56°
12 (3) ol Y, AIR E 0.15 0.10 0.34° 0.43
13 (3) ol HG A IE 0.41 0.22% 0.33° 0.68°
14 3) ol HG A E 0.43 0.23 0.24° 0.61°
15 (3) ol HG AR IE 0.72° 0.55° 0.32° 1.04°
16 (3) ol HG AIR E 0.32 0.55° 0.15 0.72°
Total(48)

*P<0.05, "P<0.01.
3D means three-dimensional error during model surgery.
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Table 4. Main and interaction effects of factors to errors of model
surgeries

Impact power

fneise (Sum of Square) #
Olndex 43.30 0.00
Minst. 3.94 0.00
Move. 4.93 0.00
Experi. 19.30 0.00
Minst. x Olndex 0.52 0.30
Minst. x Experi. 0.57 0.28
Minst. x Move. 2.94 0.01
Olndex x Experi. 14.26 0.00
Olndex x Move. 6.26 0.00
Experi. x Move. 2.01 0.04
Minst. x Olndex x Experi. 0.12 0.62
Minst. x Olndex x Move. 0.00 0.93
Olndex x Experi. x Move 1.08 0.14
Minst. x Experi. x Move. 0.30 0.43
Minst. x Olndex x Experi. x Move. 0.00 0.97

Sum of Squares, sum of squares of three dimensional error oc-
cured during model surgery and it represent the degree of influen-
ces or impact power of each factor to the generation of errors;
Olndex, Occlusal Index; Minst., Measuring Instrument; Move.,
Movement of model; Experi., Experience.
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