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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.

Key words: Model surgery, Errors, Occlusal index, Tooth point reference, Orthognathic surgery

A ALY 2010939 12€ 27Y, A ALY 20119 249 249 RECEIVED December 27, 2010, ACCEPTED February 24, 2011
AJYAAL o33 Correspondence to Sang-Hwy Lee

(120-752) A&A] AT A% 134, SAdlsta X2kt 7delebae|zstn 2l Department of Oral and Maxillofacial Surgery, College of Dentistry, Yonsei
Tel: 02-2228-3130, Fax: 02-304-0992, E-mail: sanghwy@yuhs, ac University

134, Sinchon-dong, Seodaemun-gu, Seoul 120-752, Korea
Tel: 82-2-2228-3136, Fax: 82-2-364-0992, E-mail: sanghwy@yuhs.ac

(@ This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons,org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

128



Seung-Hoon Lee: Development of New Orthognathic Model Surgery Technique Based on the Reference Points onto the Teeth 129

oRRbH 718 gxte] oPdA Am= Wl 71xgk <1 o]
e, AL oty e, 22l s 35 A UAE
S5 A 71s-Alme] Adel| o5 o]Foxitt. 53] = A
ke 719 e] 9] Fols Adska, ol A7k Algs
Aeths Aol Fasitt. el el | ARA’ wskE
3l A5 5AE ofEoMks I otk ol2idt = A XIdt
o] 3 Ao AldsE 1 2E =& (model surgery)

2 X} o] BT ofFge v vk
MR Fe2 w7l ezl Hunds
we} FHjol= 210 ol Aot myel| Pefxict o]
22FAZRL T AIS AR AR AR E 3atdH o R
T A sET B AR s G oREe o
W, 2de] et FHE diSsta, dldEe <
gRIsHH, s 2lgh o) (surgical wafer)E ARREE
(1. 2N Jetsdt sleke B8 Fashe 29 9o 7=
785 o7)elM REoIRlE F1t SlolHE B3l Adete] 23] 2F

\
\
X,
fot
=2

B
& 3

o

all

off ot
1 rlo

ai
z‘z EH oft o
S

B

OPHR) M 4L 0.1 mme] SR glo] el
Az 92 o FANE Aol T2t S} @Al
1) =

o
=
T Qe Al ARy See JlRHoE Aangol
BRale] g ARlel 2051 24 QAbh A3 B
o1E sjelEe PR OBk =

[e)

T SleH2].

ko g 2219 SR T AS AR ARIGT ARDOIA
ozl X5 Al AdetEe]
3 FARE o7k 32k Alglem ¢k
Fgal7l= ofgrh4l. L ol 5 shvbks e os SFARI
A AZE A& o] & AA| anterior nasal spine, A A %5
AR vlE A = = 7IEHE ARSSEA Rl 9]
oot ke of= STFARICIN Al 22k [ &
Alge A Bxlore] 321 Algo g ultojx] Mg =]ojof
317] wholtt,

1 efol et TR 2jote] k= S ARlex] SH =
v BAEEE el oJsl 7R whel gk f1xE 4]
ofete Al ok 1k SFARIeIM 9] Ko} JIAE 7IES
2 o] 83HA] el AA| e Ao TEHAE TP A1
s 7F0 =2 o] 837|% alANE Shelx] Awgt F 7|5
Aast U] ofetguhtel 7Ee R A7)l FETHS). B 2§

o 2o Q= At Hawale ol ofs) Wew Holxe

gdo] glo] By o] HA] dvh2l. wEhA Aany =
AA M, B AR Afo]e] Zfole] o @xk=
WS 4= glom, o5 & AlET} Al A} Alole] Exbst
At 2 5 ook webA oA e oA ajls 7L
JOTA e Aol JEEE wF F Q7] wiel Aand
TFE2 duA FE Bokli 253 dAe JEvkaL & &
Ut

Holke 384 7] HEOE CAD/CAM 7&E o] &%t
YRE ¢olze} o]F 7183} rapid protyped wafer’} -85}
T QIARKS 6], oFE wdEel Mumd 4 o] Eo
2 ] o] §=aL gk Alo] dilelrt. AR on] tRIE fo]H
E LT EY oA ARSI o= rapid prototypingdle] ¢l
olsig RS 4+ = 7Hrd ARk 8310 BE ol
A8 9he B bzt 1 928 HEEel WEAITHOL.

S 4wy g el RS oln oxE
=ol7] 913t Whel| thetoh= 2] R o}#] S3Es] Y| Hskar
Art. o S0l et o8 F e HEEL Nattestad 9}
VedoftlSl= AR a3t A FaA|e] Aol 71eidl
o3t 93} 7VeAdE, Ellisl2lE 71 7N 52 ol8st Hung
Frle] ea g o] & WAfEl] QI MR AlIS WHE,
Erickson 5171 Erickson model surgery platform®] A8
FBte] ks Fol7] 3 Ve e ANEIN A
2= 9t} I Peretta®} Caruso[8]9] 1R E 4= A] acrylic
spacerE AMESH= HPHIF Anwar®} Harris[912] model sugery
Qe o)l ie AN W Fol Al wa & whel
A Baelot & Fa AT 2 5 glek. e ot
model& 4132 A $42 5 oA Ao 7S
ohgshe Whlel B A7} Aesihn AZH),

o] Az el o] g B Al2gel £ad 54
=79 AEE AES OF AHE Bargk vk 9lom3] o
ol Mawd 4] ARIE U 5 gk el B 7%
ANE B 5 YA E AP Yo IR Fo
HuE Sgeg AR of Mol ZFssta gste st
The APIE FH0E SaIE 5 SRl e B e
olelh HHEE vhEo R Ao} 71 o8F My
WS AElskal, o] Hbel| ok ¥ o] ThHstaL AlEst
T J=A] gRlstEar gk, wleba Many Fee] VIEds
2otellit PGAZIAL Qlelr] A 7hssh Adetkze] vkt ok
HEAS ZEAA o] wle] Aot ofFe] Hedo] ofHA] Ao
2 ASBISE ofF B3l el Kot 1A 7S o8-
g M g o] Adslal A8 7FsdkA| Brkete] of]

O

Vol 33 No. 2, March 2011



130 ol5F: Xo} 71Fe] dwA 48 Ayny £& Ad 71
HEd
oty
L AlZe Anwy & P a1
ot Aol 7 ol gt A AnH, A5 TlEoR
AHEHEE, o] ot A9 HAE VIR BEE o3l
Z4aks Wpgel obdAY Ao A % Itk Ellissh

=ZAc)
E7<ELL A

Callo[101, Ellis[2]¥} Stanchina S{11]1& 7} 2] of|A]
S47} o)FS dhe Aol A Xoht & Z-chA oM} 2}o]
7} o] FAES A A|-gk vl glok, 2EE o] ATarME

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

Vol 33 No. 2, March 2011



132 olgw Xeo} 71Ee duy Fed HAnd 7, A 7

o] w3 FZ viHo) A 4 = AolR| Hels)r]
SlsiA thewt Be ole] 278 TEEldtkTable 1): A2

SR0lo] B MnE 54l Safsls AlAle] SEn
height gauge9} HojUo] AyjslAaz =4 whHe] Hel Ja|u
occlusal index®] ARE o Tg]31 o5 WHEo] Yoksl
2ol 4w So] 4 5 RS AT et
(Table 2), Ma3 S29] Zewse] BRS 25] Sh)
A MR e ARe] - Al T AREE s, el
W8] QIS F ARS visEmen s,

Table 2914 occlusal indexﬂ- height gauge& AR-8HIE
A3 13, 14, 15, 1672 2 el Aol 7ide Handg
S S AT ARl index Shol WOl

O

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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