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Abstract

Evaluation of Skeletal Stability Following Two-jaw Surgery via Surgery
First Orthodontic Treatment in Class lll Malocclusion

Dae-Seok Hwang, Yong-Il Kim', Jae-Yeol Lee, Seong-Tak Lee,
Tae-Hoon Kim, Joo-Min Lee, Kyung-Yong Ahn

Departments of Oral and Maxillofacial Surgery, 'Orthodontics, School of Dentistry, Pusan National University

Purpose: The purpose of the present study was to evaluate the postoperative skeletal stability of two-jaw surgery (Le Fort
I osteotomy and bilateral sagittal split ramus osteotomy) via surgery first orthodontic treatment (SFOT) in class 111 malocclusion,
Methods: Thirty-two patients who had two-jaw surgery via SFOT were included in this study. Serial lateral cephalograms
were obtained before (T0), immediately after (T1), and six months after (T2) surgery. Twelve variables were measured for
horizontal and vertical skeletal stability as well as for dental change. All measurements were evaluated statistically by a paired

ttest (P<0.05).

Results: The mean skeletal changes were 0,122,5 mm at point A and —12,0%7.4 mm at the pogonion, The mean horizontal
relapse was 11.6% at the pogonion, and the mean vertical surgical changes included an upward displacement of 2,1£7.1
mm and a forward displacement of 1.424.6 mm at the pogonion, Upper incisor inclination decreased after surgery and
was maintained at T2, and lower incisors were proclined from T1 to T2 by postsurgical orthodontic treatment.

Conclusion: Postoperative skeletal stability of two-jaw surgery via surgery first orthodontic treatment in class I malocclusion

was clinically acceptable.
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Fig. 1. Landmarks and reference lines. S, sella; N, nasion; Po,
porion; Or, orbitale; A, A-point; B, B-point; Pog, pogonion; Me,
menton; Go, gonion.
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Table 1. The mean values and comparison between preoperative (T0), postoperative (T1), 6-months after surgery (T2)

TO~T1 T1~T2
Measurement P value P value
TO T1 T2
AP skeletal relationship
A-N per (mm) —2.03+3.23 —1.81+3.24 0.584 —1.81+£3.24 —1.90+3.01 0.827
Po-N per (mm) 3.25+8.17 —8.76+5.84 0.000* —8.76+5.84 —7.30+5.89 0.032*
SNA (degrees) 80.89+3.49 82.24+3.17 0.001* 82.24+3.17 82.00+3.26 0.409
SNB (degrees) 83.65+4.72 78.59+3.38 0.000% 78.59+3.38 79.18+£3.97 0.044*
Vertical skeletal relationship
A-SN7° per (mm) 64.17+3.40 62.47+3.57 0.000* 62.47+3.57 62.45+3.85 0.944
Pog-SN7° per (mm) 124.59+7.58 124.10+7.21 0.688 124.10+£7.21  122.22+7.19 0.039*
Anterior facial height (mm) 129.43+7.67 130.11+7.13 0.567 130.11£7.13 127.87+7.18 0.009*
Posterior facial height (mm) 84.74+6.51 86.85+7.14 0.003* 86.85+7.14 83.44+7.34 0.000*
Facial ratio 0.65+0.03 0.66+0.04 0.019* 0.66+0.04 0.65+0.04 0.001*
Dental relationship
U1-SN (degrees) 108.9+7.0 104.3+£7.5 0.000* 104.3+£7.5 104.6+6.8 0.686
IMPA (degrees) 80.45+7.64 80.33+7.89 0.869 80.33+7.89 83.06+8.11 0.021*
Occlusal plane-FH (degrees) 11.5+£5.0 15.4+5.5 0.000* 15.4+5.5 16.7+5.4 0.035*

P <0.05.
*Statistically significant.
AP, anteroposterior; IMPA, incisor-mandibular plane angle.

T2 24 Hils Yehlle 35olA] A-SN7° per, Posterior
facial height, Facial ratio= g F(T0)} 4= 2]5(T1) A
22k frejd Sl Hsks Bk = 2 T)e = F o/
(T2)olM= Pog-SN7° per, Anterior facial height, Posterior
facial height 18] facial ratioZ} Z¥2} 214 U= W=
YERATH P <0.05, Table 1),

4. 3% AT0), 3% AT T8 & T 71L(T2)9)
278 wis}

& F Aololsddell telir At Ao XEHEE
VERIE UL-sN#} e} mitre] ZAKeS veRfiE Occlusal
plane-FHE & A(T0)T & AT 282 fe)4d e
wWalE Bojol), ULSNE & 23(T)9} & 5 67| A(T2)A}
ololriE WskE dslA] Rafsick. @, IMPASH Occlusal
plane-FH+= < AT} & F /1A (T2) oM = ZH2} 2]
A o= wsks YERIITH(2<0.05, Table 1).

o &

Q1 877} v, 21 2, 58] <|mE SR ARSI Fme
JFow Yy 52 9 Bel fart ek 2w
ohet AEl ek 9T 57 ek Eeh oldl wpgel

o |
i
=
>

r of\
3
=
lo
:?‘:;I‘
2
i
S
13
o
a
=)
I}
rO
&y
2,
=)
il
s
)
\

T e mE 3932 RAP (regional acceleratory phe-
nomenon) WREOE HIEFSICH13,14]. RAPE= SUAF $55
FZN71AL, FAaF o FURE Taalle Bk Al
2, FRAxe} FupEe] Fdulenis) AEHRA, A
22 5 2 7P 1 Yo g AAEAL AN, e 7)de
B81A] AA Qdtt. Yaffe {1312 RAPZ} 7% 297E] oF 470
7HA] AlHETaL sl

2 A7ellxd= RAPS] A7 E8-5 S8l = 157Y A
A A2E F2Bt, =t Sl AS28 AololEE
1t = 219e] me Xolols o= gk x| FAFe A
21 A2 (stent adjustment)Z} W3HEA (occlusal adjust-
ment) O &2 A3t AR Aas AuEd, A As
7REe wEARE o7RolA iR 1071 ofjel] WA =7}
R Elom, WA XE57RE it 87/ et o= thE
SET WE X ETRICR, A e AT A52R] X s

ol ]:J
44

J Korean Assoc Maxillofac Plast Reconstr Surg



Dae-Seok Hwang: The Skeletal Stability of Surgery First Orthodontic Treatment in Class I 411

2 ooz T84S TR ARE AdEn)

A= IL’@XLEL-/] 7V 2 ol v 5 wdAlel gk

A} 4 5 LRk QAR) BRm T RePgR w3k
I & o & F il B A
{18k, 65 ool
& & ZF49 29E ZH(stent adjustment), 254 ?_] ez
A(occlusal equilibration), #Z-& o]-83F ¢FHA 21 occlusal
stop RIS, QAT 1, 54 BAEspE olle)
A5 Pale] e 59 B2y AR drAmsh fAk
o] QPR ML el B s M Hol) S
B2y 115 FARA SO Aajele] 27 naesbr) Al

=
75, 53] dete] o] Fob = F AR occlusal stop

&8 2HE(surgical stent)Z

FAJlr| oee Fdl 1ela Adslet AvlRle] 27 1+ 0]
Az e g2 Alste] #F9-=2] occlusal stopolld =o] z}o]7}
Al v Ao R odEes Sl AlLlskelrt. =, 7hset

< & occlusal StopO] oA o g FAE F e ZHE Ao
= A
G F AR A T whel SNERIE Back
4% 28 Hld(model setup) HHS 53l & F WS
garem, SonT} Ohl151E & ¥ w4 A& A Yehph=
jolge] WA SASES FASA] 45 A Wit A7
A] e SISIE, SR ol Wi R S - Ao} wisfol
S oKL ol2e YEv), Bkt ekt oFE ekl
SIS 1 39 e Baih, olol & pols 4% F gk
Arde Thamh o] Aldskick 94, AP ojkE dgs
© 7IE Aot Astet AlthTAIE A48kt Nam 5{161¢]
o s W IIF WAL A5 A, Fo| s} NI
wisjol] Thak FPol] Sle1E ol st ATk
FA7IA9] AlE YeEhl = Mn-LMMC (lower molar mesio-
buccal cusp) F=o| EAFH R Fol3t 2}olE Holx| ek
o} gk Rl AlEgk sket AlithTA]¢] angulation %
T 3.45%5,23°, inclination& 0.42+6.12°2 & 7, & 39
o} BAHOE FoI5HA slole). ol g vhown & %
i 9 glol AP A ANUTHE FAHOE 495
oA Fe 2] 2RVl Q) 44 179
Zylke slelgrE 2Ao 2 3ot AT 3 e

ﬂl_ugl_f!

[l

¢}

= >
p

o

NAgoz et Zﬂ‘l%ﬂ&l 527 37 el Qo] FoH
oF Axe] 914, e} AT curve

o

sdeFagd 5}-/] o] ] F9lelx] kI
T2uh Ahn¥} Baek(17]9] SelMAls, 474 s F8ug
Aol B7le] W el 43 37 sile] st WAle)
% A decompensationZ} & § compensationdl] FES v]X|=
2, ol ek malale] et WAlel 5 SIA)E Aajlol
StH(Fig, 2). A2Fo2, =y A Al A5HE 350
o] 7S Jdslet Al AIE 7IEe R getar, 2l wet
el Ao Aot FA|o] HFAXE v o=R slete] curve
of spee, F49] & AL alet AX|e] BE HEE 7|[E0R
gt o7l e F Alotolwo] HwA R aete]
HIAAE) 3ldol s 3988 aelete] #5g(overcorrec-
tion)S A-833ict. 2efut o]¥ WAL A Hee 1
zfeh, oisleleh sAslel ARe npes AHeR,
ZF Zol7F WS = Qirl= AL QlR|Eok slo)
o 3743} pogonions 7FEC R et Jﬂﬁ‘ FHolE
2 12.00+7.44 mmgJe}h. & AT 5% F o7)L
_,—,/] lola FHolERRS 1.4414.63 mmE F 11.6%2] 37
= ugir) ol Ak B wHo ARk ofde] Qs wlas)
FARFATH18]. Pogonionel] glofA] 7212R1 Hiskg2 T1eA]
T2 Ako] 2.12+£7.1 mm =t} #ets 317 (Anterior facial
height)-& TOA] T17HA W} g7} T16A T2A)7] 4l
7l $9kR. 37 (posterior facial height)= TOoIAM T1
A1710) Z7FHAEE T16 T2A17100 W23hIeH P <0.05,
Table 1) 75+ ¢t=Zo] Hl&{facial ratio) B3 7% A T-HT}
T § asieint ol A B e Ao} ARk
slete] x]o] 27K <& A WA Al AldgskE dental de-
o= wlieh a7 o] STt ofsf veRdt
th & A3 TIAP|ol Sk Ao Ve = we 24
Ale] F7HE A a7o] Qhmel] Wi Adfolct, e o]t
I = F WAAEE ek E9F AN AT 9k

al7do] Zz} s qhiHleo] 7R s Ao = vERith

Compensat1on

Vol. 33 No. 5, September 2011



412 FoA: M F8n

oﬂ*‘ %74]@}1{4; 'n‘/]
A ol 2dete] vdkx] F|

2 QIgk Aolct, 131‘/} st} AR BAE(IMPA) = & 215
(TDo= W} giolem, = F /ieA(T2) A171ell &)
Ao foi v VR Bk o7l & ¥ wHAE
B¢t 3l A*|e] decompensation?] A}olt},

AEAR] e WA EE Sl et et 2
T T WM do| IHoltt, ol Sl £ I e
HiEro R 22 A AGRHS o)esh 7iekel, o};ﬁ;@o] Wk
g, T 179 JARE ARl v w4 A s, T
ZF20] ~HE ZA(stent adjustment), W3 7H3 ZF (occlusal
adjustment), 22|31 A% ¢HAI= 3t TF-Z(elastic) 2
ASH o2 ARSI ARl AaE s F S o=
-‘74'%%‘3]' TS 2 odte] AelMAY, S7HE e &
WHREE B3t 2| 7do] THAEHA 3jete] WhAIAMIEF
3|o] AR o5 & F et Aol Rk=A]l aEsfof

3},

4@

o
>,

(

¢

g el 48 %—01] o]
= 25 gt 20 90% Ao e,

Acknowledgements

B oofr= Bakislwe] olaedu)el 20108hA
W AQEEAT AT Ao olFole,

= ket

o

References

1. Juggins KJ, Nixon F, Cunningham SJ. Patient- and clinician-
perceived need for orthognathic surgery. Am J Orthod
Dentofacial Orthop 2005;128:697-702.

2. Bos A, Hoogstraten J, Prahl-Andersen B. Expectations of
treatment and satisfaction with dentofacial appearance in or-
thodontic patients., Am J Orthod Dentofacial Orthop 2003;

6.

10.

11,

12,

13.

14,

16.

17.

18.

123:127-32,

. Hyon WS. Surgery-First-Orthognathic-Approach (SFOA) to

Prognathism: Indications and Limitations, J Oral Maxillofac
Surg 2008;66:39-40,

. Baek SH, Ahn HW, Kwon YK, Choi JY. Surgery-first ap-

proach in skeletal class III malocclusion treated with 2-jaw
surgery: evalation of surgical movement and postoperative
orthodontic treatment, J Craniofac Surg 2010;21:332-8,

. Yu CC, Chen PH, Liou Eric JW, Huang CS, Chen YR. A sur-

gery-first approach in surgical-orthodontic treatment of man-
dibular prognathism - a case report. Chang Gung Med J
2010;33:669-705,

Nagasaka H, Sugawara J, Kawamura H, Nanda R."Surgery
first" skeletal Class III correction using the Skeletal Anchorage
System, J Clin Orthod 2009;43:97-105.

. Sugawara J, Aymach Z, Nagasaka DH, Kawamura H, Nanda

R. "Surgery first" orthognathics to correct a skeletal class II
malocclusion with an impinging bite, J Clin Orthod 2010;
44:429-38,

. Villegas C, Uribe F, Sugawara J, Nanda R. Expedited correc-

tion of significant dentofacial asymmetry using a "surgery
first" approach. J Clin Orthod. J Clin Orthod 2010;44:97-103.

. Wang YC, Ko EW, Huang CS, Chen YR, Takano-Yamamoto

T. Comparison of transverse dimensional changes in surgical
skeletal class III patients with and without presurgical ortho-
dontics. J Oral Maxillofac Surg 2010;68:1807-12,

Liou EJ, Chen PH, Wang YC, Yu CC, Huang CS, Chen YR.
Surgery-first accelerated orthognathic surgery: orthodontic
guidelines and setup for model surgery. J Oral Maxillofac
Surg 2011;69:771-781.

Dahlberg G. Statistical methods for medical and biological
students, New York: Interscience Publishers Inc.; 1940,
p.122-32.

Tompach PC, Wheeler JJ, Fridrich KL. Orthodontic consid-
erations in orthognathic surgery. Int J Adult Orthodon
Orthognath Surg 1995;10:97-107.

Yaffe A, Fine N, Binderman I. Regional accerated phenom-
enon in the mandible following mucoperiosteal flap surgery.
J Periodontol 1994;65:78-83

Liou EJ, Chen PH, Wang YC, Yu CC, Huang CS, Chen YR.
Surgery-first accelerated orthognathic surgery: postoperative
rapid orthodontic tooth movement. J Oral Maxillofac Surg
2011;69:781-5

. Son HB, Oh CW. FOS (Functional orthognatic surgery).

Korean J Clin Ortho 2002;1:7-19,

Nam HJ, Son WS, Park SB, Kim SS. Changes of mandibular
dental arch during surgical-orthodontic treatment in skeletal
class III malocclusion individuals, Korean ] Orthod 2008;
38:283-97.

Ahn HW, Baek SH. Skeletal anteroposterior discrepancy and
vertical type effects on lower incisor preoperative decom-
pensation and postoperative compensation in skeletal Class
I patients. Angle Orthod 2011;81:64-74.

Kwon TK, Kim YD, Shin SH, Kim UK, Kim JR, Chung IK.
Stability after surgical correction of mandibular prognathism
using bilateral saggital split ramus osteotomy and fixation
with Poly-L/DL-Lactide copolymer screws (biosorbTMFX). ]
Korean Assoc Maxillofac Plast Reconstr Surg 2005;27:160-3.

J Korean Assoc Maxillofac Plast Reconstr Surg





