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Abstract

Positional Changes of the Internal Reference Points Followed by
Reposition of the Maxilla - A Study of a 3D Virtual Surgery Program

Young Bin Suh, Jae Woo Park, Min-Su Kwon'

Departments of Orthodontics, 'Oral and Maxillofacial Surgery, Kooalldam Dental Hospital

Purpose: Reposition of the maxilla is a common technique for correction of midfacial deformities. To achieve the goal
of the surgery, the maxilla should be repositioned based on the precisely planned position during surgery. The internal reference
points (IRPs) and the external reference points (ERPs) are usually used to determine vertical dimension of maxilla, which
is an important factor for confirming maxillary position, However, the IRPs are known to be inaccurate in determining the
vertical dimension. In this study, we investigated the correlation of positional change of the modified IRPs with repositioned
maxilla,

Methods: The study group consisted of 26 patients with dentofacial deformities, For the simulation of the surgery, patient
maxillary CT data and 3-D virtual surgery programs (V-Works™ and V—Surgery®) were used, IRPs of this study were set
on both the lateral wall of piriform aperture, inferior margin of both infraorbital foramen, and the labial surfaces of the
canine and first molar, The distance from the point on lateral wall of the piriform aperture to the point on the buccal surface
of the canine was defined as IRP-C, and the distance from the point on the inferior margin of the infraorbital foramen to
the point on the buccal surface of the 1% molar was defined as IRP-M, After the virtual simulation of Le Fort I osteotomy,
the changes in IRP-C and IRP-M were compared with the maxillary movement, All measures were analyzed statistically.
Results: With respect to vertical movements, the IRP-C (approximately 98%) and the TRP-M (approximately 96%) represented
the movement of the canine and the 1" molar, Regarding rotating movement, the IRPs changed according to the movement
of the canine and the 1% molar, In particular, the IRP-C was changed in accordance with the canine,

Conclusion: IRPs could be good indicators for predicting vertical movements of the maxilla during surgery.
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Correct guidance
of the condyle,
but inaccurate
maxillary position.

Exactly accurate.

Correct guidance
of the condyle,
but inaccurate
maxillary position.

Fig. 1. If the determination of vertical dimension (VD) is not accurate, it is impossible to reposition the maxilla precisely in spite
of exact condyle guidance with the intermaxillary fixation. (A) Too long VD, (B) The accurate VD, (C) Too short VD.
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points and the standard planes.
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Fig. 3. IRP-C and IRP-M are defined
as the distance from the point on
lateral wall of piriform aperture to
the point on buccal surface of ca-
nine and as the distance from the
point on inferior margin of in-
fraorbital foramen to the point on
buccal surface of 1st molar.

Vol. 33 No. 5, September 2011



416 MU B ASINE UTER) B AT

Fig. 4. Surgical simulation. (A) Vertical impaction 3, 5 and 7 mm, (B) vertical impaction 5 mm and advancement 3 mm, (C) vertical
impaction 5 mm and setback 3 mm, (D) posterior impaction 10 degree (Cror: ANS), (E) posterior impaction 10 degree (Cio:: UT), (F)
counterclockwise rolling 5 degree (Crot: U1), (G) clockwise rolling 5 degree (Cror: U1).

5) ALY 4 3

HFES] FPJOIE A JorRAS) JotAITkTAI] 1 .
. ) ) T L ek pPolsS AR 9 of5ush IRPse) AR

el 214 wsldal IRP-C, IRP-Me| Hslehs: SAI1% Wos
o Al(Table 1)
A5l
Fete] 3 mm, 5 mm, 7 mm FEelE A ete] 2-& el
w2 IRP-C9} IRP-M2] WHe}&ol tjgl] #AHES Al
o fefet xol7) 9ISl wehA] AdelEe] 43t Adiols Aol

J Korean Assoc Maxillofac Plast Reconstr Surg



Young Bin Suh: Repositon of the Maxilla and the Internal Reference Points 417

IRP-C3= ©F 98%, IRP-MZ ©F 96%2] HI&= 7Jote] o] Faks
Hhogsloirt. 295 IRPse] WglaRe A2 Xjol7} glglorns
(T-test, P<0.05), F=52] IRPso] WskFS S| tat 2
2 IS dE F Uk
(IRP-C¢] W3}2H)=0.97*Cz (R*=0.991)
(IRP-M2] ¥W3}H)=0,95"*Mz (R*=0.999)
*Cz: 742 71539 3 2s)

“Mz: AT 71ERe] Ry sk

ofr

'N
z

C.

okg Aol STk AJalet 792} oI5 FA A
373 o152 ARG %4 o15%HT IRPsS] Hla(Table 2)

N
8
3
~
O
ok
o
off
2
>,
09:",
&
on
o

9}, 5 mm ‘FHolE 3 mm
Aol5S 3 Al 749, 5 mm APEolE 3 mm FHolF

=
AEE A2 BRI 5 IRP-Co| HstRk

Al 71212 ofsEelol] BAK SR foldh ol UeRlA] 229%
ot #5 IRP-CO| eI} $5 8l 25 Rp-Mo] WSl
frofd Aols Uepiiet.

rlo

3. 23S 47 Avlsy 35 AdesaA Add 3
A FH o7 T/l E(Pitching)S Al38dH 73¢- o]
F3 IRPs9] JAFA(Table 3)

o
offt dlo

S-S TR FPolse Aldet 9ol 4
s710] e elgit, elE s dul e 3
o2 TolES AFg A, F9S IRPs9] Hiskge
o7} IP O B2 (T-test, P<0.05), 2] IRPse] Wslake
Bl et B 3ANe dg 5 Uk

(IRP-C2] ®i8}ehH=Cz (R°=0.883)

(IRP-M9] ¥3}H)=0.49+0.95 Mz (R*=0.912)

o L
oy %0
>

>
oo

(3

Table 1. Comparison of changes of IRP-C and IRP-M according to the distances of the maxillary impaction movements

Impaction 3 mm

Impaction 5 mm

Impaction 7 mm

P value
Mean+SD (%) Mean+SD (%) Mean+SD (%)
Rt. IRP-C 2.94+0.03 (97.9+0.9) 4.89+0.05 (97.8+1.0) 6.84+0.07 (97.7+1.0) NS
Lt. IRP-C 2.93+0.03 (97.8+1.0) 4.88+0.05 (97.6+1.0) 6.82+0.07 (97.4+1.1) NS
Rt. IRP-M 2.88+0.08 (96.0+2.6) 4.79+0.14 (95.7+2.8) 6.68+0.20 (95.5+2.9) NS
Lt. IRP-M 2.99+0.07 (95.8+2.5) 4.78+0.13 (95.6+2.6) 6.67+0.19 (95.3+2.8) NS
Table 2. Comparison of changes of IRP-C and IRP-M according to the distance of the maxillary movements
et B Gl Impaction 5 mm Impaction 5 mm
P & advancement 3 mm & setback 3 mm P value
Mean+SD Mean+SD Mean+SD
Rt. IRP-C 4.89+0.05 4.74+0.34 4.78+0.32 NS
Lt. IRP-C 4.88+0.05 4.66+0.34 4.84+0.30 0.01*
Rt. IRP-M 4.79+0.14 5.51+0.17 3.81+0.41 0.00*
Lt. IRP-M 4.78+0.13 5.51+0.14 3.79+0.37 0.00*

Table 3. Changes of IRP-C, IRP-M and vertical coordinates of the teeth according to the posterior impaction and the rolling movement

of the maxilla

Posterior impaction 10° Posterior impaction 10° Rolling 5°

(Crot* : ANS) (Crot : U]) (Crot U1 0 CCW**&CW*’M)
Mean+SD Mean+SD Mean+SD
Rt. IRP-C 0.94+0.47 1.22+0.23 1.68+0.17
cz' 1.16+0.73 1.26+0.21 1.63+0.17
Lt. IRP-C 0.14+0.38 1.18+0.29 1.66+0.14
Cz 1.14+0.55 1.21+£0.28 1.60+0.13
Rt. IRP-M 3.19+0.54 4.90+0.37 2.32+0.32
Mz* 4.58+0.73 4.67+0.35 2.40+0.28
Lt. IRP-M 3.19+0.43 4.92+0.36 2.32+0.16
Mz 4.57+0.43 4.68+0.37 2.39+0.16

*Cyor, Center of rotation; **CCW, counterclockwise; ***CW, clockwise; 'Cz, change of vertical coordinate of the canine; "Mz, change

of vertical coordinate of the molar.
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