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STABILITY OF TWO-JAW SURGERY FOR MANDIBULAR PROGNATHISM

Tae-Geon Kwon
Dept. of Dentistry and Oral Surgery, College of Medicine, Keimyung University

The factors related to relapse in 20 skeletal class Il patients who performed two-jaw surgery with Le
Fort I maxillary osteotomy and bilateral sagittal split ramus osteotomy was investigated. All patients were
fixed with miniplate on the maxilla and three screws at each mandible. Cephalograms taken at preopera-
tive, immediate postoperative and 8 months postoperative after surgery were traced and digitized.

1. The horizontal and vertical relapse of maxilla and mandibular chin points was within 1mm postopera-
tively. Compare to the preceding report concerning the mandibular set-back surgery only group, this
reveals two—jaw surgery for mandibular prognathism using rigid fixation is more stable.

2. Although there was no significant relapse tendancy was observed at chin points, the screw tip land-
marks moves anterio-superiorly and each side of the screws moved as a one unit. The screw tip points
moved similar direction to the masticatory force and this movements might be influenced by the mus-
cular tension to the distal segment of the mandibie.

3. According to the regression analysis, the amount of horizontal and vertical movement of mandibular
set-back influenced the mandibular relapse. However, direction and amount of maxillary surgical
movement did not influenced the maxillary and mandibular relapse.
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1. A7 o

1997'd 49%¢ 19993 108742 ZAShgtw *)2o)g
FrretetH o stol A Le Fort I 2A9Ed A EEH
BEg A3 Bl FA7EEAD A2 208 (2 9%,
o 11%)S tide it} Sk HEdHE S 22,14

on e BT £ARAAEE T e H
2 A, F£Al A2 34 % (Martin miniplate)
o2 pAsg e dete #9& Zz 379 YAHAR
2mm, Z°] 15mm)& o] &3 AnuF 2 APt &
£3% splints AE{F < 257719 AT & A FeAH

Table 1. Definitions of landmarks and angles

SIMES BNl LhE SiS} Taof OHHY

o WAke steba] Aol 22t i, szl Al 3
Aas.

2. A7

1) FEA &Y

ARt 2| A gt A2 =oiglE Panex-EG (J
Morita Co. Japan)< AH-3td FH HH 3 +HH S H g
3 YAIAIZIFe At A ska Alobrh mE Aol
A ke o|gAA #FsAY. T (T1, ¥ 15
A), €3%F (T2), €% 182 (T3, £F BT &/4€9)d
Zdod 25 9 JR FRPAA AR o] &34l
Screw tipE A&l o] &30 oB R £&435 H4 60 ©f

Landmarks and angles Definition
P arbitrary representation of PNS
A arbitrary representation of ANS
Ul upper incisor tip
L1 lower incisor cusp tip
MxR7 cervico-enamel junction of maxillary right 2nd molar
MxL7 cervico-enamel junction of maxillary left 2nd molar
Mx mid-point between the MxR7 and MxL7
MnR7 cervico-enamel junction of mandibular right 2nd molar
MnL7 cervico-enamel junction of mandibular left 2nd molar
Mn ‘ mid-point between the MnR7 and MnL7
B B point.
Pog Pogonion
Me Gnathion
Gn Menton
Me Gonion
Go most superior screw tip of maxilla
S1 screw tip located most anteriosuperiply to the osteotomy line
S2 screw tip located on right side inferior to osteotomy line
S3 screw tip located on left side inferior to osteotomy line
R1 most superior screw tip of mandibular right side
R2 one of screw tips of mandibular right side
R3 most inferior screw tip of mandibular right side
L1 most superior screw tip of mandibular left side
L2 one of screw tips of mandibular left side
L3 most inferior screw tip of mandibular left side
S-Center center of gravity of S1, S2 and S3

R-Center center of gravity of R1, R2 and R3

L-Center center of gravity of L1, L2 and L3

M-Center mid-point between the R-Center and L-Center
A-P angle arbitrary representation of palatal plane angle
Mn. pl angle mandibular plane angle

Go. angle Gonial angle

Mx. Occ angle
Mn. Occ angle

maxillary occlusal plane angle
mandibular occlusal plane angle.
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Fig. 1. Landmarks used in the study.
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Wi st AW 2 dwelge (+)2 JehiA
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5% At 4BBAE Pearson correlation
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multiple regression analysis ©| 83t} Aol G
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Le Fort I 3¥ Tl 9§ Adetg9| o]F Ayt 4
7 1.1mm Aol 3, AdE FWEE vellle P
point A AWe 2 1 5mm, AL Z 2mm ol 53t
Z 3} THRE A, R oFde e Bt
A& Auisiict. Aotd L Ahdol g9 72§ MxR73%
MxL79] #2834 zto|7} 2mm o| 49l &7t Azl 45%
(n=9)& JeY Le Fort | Edd&o] At o) )
o] T A FE AIPHASS Ui}, &
Fo] 93t ekl o] FFE BAA 6mm 4, 1.7mm 4
o] 58t a< UERTHTable 2).

TE€F P1BH(T3-T2)A B2 0.3mm 3o 53t
AIL(P0.01) 378 A& AUt shetel A
A4 AZAY 7ZAE UFE £9, $I3H02 o

ARXT(B point : 0.63mm A, 0.95mm “olE) &

ot AR F= & Imm Wl g B st X%

(Mn)e A7132A] 1.7mm A%, 2mm Aol 39S

< YepiSith(Table 3). .

T2-T37]13te] 48t} screw tip Al&4 9 o|FFdL
Table 49 e}, 9] screw tip 371 #27]7t
7HA vl wsiglo] IFA 14 S FAL USS Y
BRIt stete] S #9959 screw tipe] BARLE
ol A, Awolss Uehliden 22 screw tipd
FAFAY $HE UeErA M-centers] ¢ stehd 238
screw 5°] B& 1.4mm A%, 2.2mm SAHLE {3t
ol s U2 YERATHTable 4).

Table 2. Surgical changes after two jaw surgery (n=20)

T2-T1 X Y
_(mm) Mean SD t test  Mean SD  ttest
P 1.45 2.22 ™ 2.04 3.69 *)
A 1.10 2.37 - 0.00 3.32 -

Ul 0.00 4.02 - -0.05  3.63 -

L1 -7.23 876 " 212 414 ()
MxR 0.03 347 - 213 278 (™)
MxL 018 4.44 - 240 44 -

Mx 0.11 370 - 226 320 ("™
MnR 677 7.48 **) -045 3.29 -

MnL -728 9.83 ™ 030 379 -

Mn 702 850 tn 037 2.85 -

B -5.97 10.31 *) 1.74 346 (M)
Pog 538 11.15 - 1.75 3.70 -

Gn -5.08 11.40 - 109 394

Me -5.28 11.84 - 1.08  4.05

Go -4.72 6.7 " 039 484 -

(*):P0.05, (*): PX0.01




Table 3. Post-surgical relapse after two jaw surgery (n=20)
' T3-T2 X Y

SIHHES SXfol et 2tof TEo] HFY

Table 4. Post-surgical relapse of screw tips after two jaw
surgery (n=20)

 (mm)  Mean SD t test  Mean SD  ttest
P -0.37  0.56 ™ 0.05 095 -

A -0.30  0.56 ™) 0.39 1.19 -
s} 0.55  1.37 - 0.82 139 O
Ll 087 166 ™ 122 219 (M
MxR 041 1.23 - 0.21 1.62 -
MxL  0.18 153 - 0.00 1.62 -

Mx 030 125 - 0.10 1.44 -
MnR 171 177 " 2.25 172 (™)
MnL 160 - 217 *" 1.71 158 (™)
Mn 165 169 ¢ 2.01 146 (™)

B 0.63  2.56 - 0.95 2.28 -
Pog 0.58 293 - 0.97 2.52 -
Gn 0.29  3.39 - 1.31 3.02 -

Me 063 417 - 159 330 ()
Go 219 249 ) 466 518 (™)

The positive valne indicates anterior or superior movemeuts of
the landmarks.
{(*): P0.05, (*):P0.01

Table 5. Surgical changes and relapse of angular measurements (n=20)

T3-T2 X Y )
(mm) Mean 8D t test Mean SD  ttest -

S1 -0.21 0.89 - 0.02 0.76 -

S2 -0.39 1.04 - 0.65 0.99 (*)

S3 046 1.10 - 0.15 1.22 -

R1 1.51 1.71 **) 2.19 1.7 *"

R2 1.20  1.49 **) 2.12 193 (*)

R3 1.37 1.79 ** 1.94 1.84 (*9)

L1 1.77  3.10 * 3.08 392 (*

L2 121 286 - 1.68 3.45 -

L3 1.29 3.38 - 2.19 .72 (*Y)

S-center -0.36 0.72 - 0.27 0.75 -

R-center 1.36 1.55 **) 2.08 1.78 (*)
L-center 142  3.05 - 2.32 1.86 (**)
M-center 1.39 194 (*) 2.20 159  (*Y)

(*):P0.05, (*): P{0.01

T1 T2 T3
B Mean sD Mean sD Mean sD 2T T2
A-P angle 0.43 3.34 2.69 721 2.32 711 (-) (-)
Mn pl.angle 28.82 6.51 28.08 463 3055 5.75 (-) (*)
Go. Angle 13895 3974 14213 5273 130.25 8.02 (-) (-)
Mx. Occ Angle 14.16 5.15 16.68 345 1587 321 (-) (-)
Mn. Oce Angle -2.44 5.69 0.41 339 -0.59 2.81 (-) (-)

(*):P0.05. (*):P0.01

Table 6. Post-surgical changes of lineal measurements

(n=20)

| T3-T2 (mm) Mean SD ttest |
R-Center to Pog -0.02 1.57 -
L-Center to Pog 0.06 1.52 -
M-Center to Pog 0.01 0.62 -

(*):P0.05. (**): P0.01

ARFEIAAAR G stet S84 2AEEE 3
A B9 = #F TmmdlA +5 5Smm7H] thgatsd
th &% A718RA o2 g HAFEY o] ety
F, & Agy FEEAL Yl AR UERH
(P)0.05). =& BFN BA =7t Aol A I
o] &&= 43ATHP0.05).

= AZA S B% sl g el Azt #Art

A8l 21 palatal plane angle® YER+ A-P angle
QA ANANE oSS, Al nPHUE 747t 237, 25
o] AlAMHERel TS Uehd oy A4 AL gl
A7\ BZA o] MM e AZXF st HZ(Mn. PL
angle)%t EAHc2 {3 Was YeRAHTI-T2:

2.5, X0.06). (Table 5)

HAAHQ 2} stk A wiks
o fAE HFH|RA L, et A o}
A, dgeg olFde AL & 4 It SHAA e
Al A9 screw tipel el unitZ FAll ol Fdrte A
oldtt. & A= A 7 screw’} 3he] unitZ, $3 A A
o screw’} = th2 i) unitZ 47 Ao e
g AUt T o]Ro] FHFAPIA ASA9] head
positioning errorel &% Aol T3-T2 7]2H&<te]
screw tip¥} Poge] A&7t zte]7} Ltokstal &, - screw
tipe] o] FHako] uitholojok dpA| gk, ¢ screw tipe 9
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st vlwA H]5g W] n Table 69 <J&td
screw tip¥} pogZtel Al7t Wakx] ¢&S & 4 UiTh
stete] £, AR AL Fo T o) 5F T = fre
g AABAE YEplo] stk YA¥s B2 s A
T gohe AL Yehioh X B E koA Adete] se3n
gete) Aparentel ARAAE UJehGA gkgton Adetel
FAR FeFo| BETE FA4 Ao Bue A& ¢
& UATHTable 7-1, 7-2). 8%} screw tipe % s
Z(R-center, L-center, M-center: T3-T2)& 3lete]
A4 AZH B, Pog, Gn, Me 2| £33 o] 5Z(T2-T1) 3

=Y,
o

19 o8

SARoE fofd FABAE Vel oy #2HQ A
EA N e ZBAA7E AAHTable 7-3). dtety] 2, +
screw tipe %, $AA WIFH(T3-T2)& 34 &,
73] (MnL, MnR)9] ¥3}EH(T3-T2)3 D3 44
#A2 AA3n d4xes (R: MnL(x)=0.73,
MnR(x)=0.76, MnL(y)=0.68, MnR(y)=0.76, all
p<0.01) &3] 8}t o] ¥ (B point)o] +H= Ay} shet
screw tip (M-center)®) #%% ¥stee & JABRAS
YERIATHR=0.90, p(0.01).

A 2o ofshA shetH Azt WSl ErL she} o] R

4o

Table 7-1. Correlation between the surgical changes(T2-T1) and relapse(T3-T2) in X coordinates of skeletal landmarks.

(Pearson correlation coefficient)

2Tl p A Ul LI MR M MoR Mol B Pog  Gn  Me Go
)
P 0.161
A 0.047 0.007
Ul 0,018 -0.088 -0.364
L1 0037 -0.076 -0.443 -0.611
MxR 0267 0312 -0.164 0042 -0.208
MxL 0165 -0.082 -0.072 0002 -0.017 -0.203
MnR 0235 -0.196 -0.631 -0.669 -0.557 -0.508 -0.705
MnL 0109 0050 -0530 -0.602 -0429 -0421 -0.544 -0.616
B 0229 0.255 -0.596 ~0.577 -0.618 -0.542 -0.640 -0.653 -0.689
Pog 0.312 -0.323 -0.600 ~0.495 -0.603 -0.568 -0.632 -0.658 -0.636 -0.661
Gn 0371 0375 -0.618 -0.450 -0.641 -0.567 -0.600 -0.620 -0.596 -0.627 -0.643
Me 0361 -0359 -0.636 -0487 -0.639 -0.539 -0.618 -0.614 -0.617 -0.647 -0.661 -0.654
Go 0215 -0.185 -0.170 -0.198 -0.187 -0.228 -0.285 -0.266 -0.300 -0.311 -0.334 -0.366 0.501

(The bold character indicates p¢0.01)

Table 7-2. Correlation between the surgical changes(T2-T1) and relapse(T3-T2) in Y coordinates of skeletal landmarks.

(Pearson correlation coefficient)

T3 TZTZ‘Tl p A Ul LI MR ML MaR Ml B  Pog Gn Me Go
p 0551

A ~0.597 -0.378

Ul 0.199 -0.629 -0.683

L1 0.240 -0.647 -0.716 -0.809

MxR 0471 -0013 -0.023 -0.009 -0.304

MxL, -0.858 0043 0112 -0.102 -0.586 -0.847

MnR 0.122 0278 -0.352 0456 0.068 -0.260 -0.214

MnL 0472 0318 -0.321 -0.363 -0.157 -0.615 -0.059 -0.350

B 0.357 -0.332 -0403 -0.794 -0.041 -0430 0.323 -0238 -0.762

Pog 0364 -0.238 -0.318 -0.745 -0.087 -0.400 0273 -0212 -0.702 -0.708

Gh 0146 -0299 -0395 -0.724 0044 -0.223 0337 -0.021 -0.689 -0.689 0.643

Me 0209 -0297 -0385 -0.690 0007 -0.300 0302 -0.095 -0.664 -0.665 0.622 -0.569

Go 20.220 -0.367 --0.331 -0.201 -0.126 -0.288 -0.287 -0.190 -0.177 -0.121 0094 0169 -0.414

(The bold character indicates p{0.01)
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Table 7-3. Correlation between the surgical changes of the skeletal landmarks and relapse of the mechnical landmarks in X & Y coor-
dinates. (Pearson correlation coefficient)

T2-T1

B P A Ul L1 MxR MxL MnR  MnL B Pog Gn Me Go
S-center -0.016 0.000 -0.184 -0250 -0.069 -0.053 -0.224 -0.293 -0.243 -0.255 -0.240 -0.204 -0.299
R-center 0.006 -0.025 -0.376 -0.571 -0.417 -0.114 -0525 -0475 -0.582 -0.559 -0.573 -0.561 -0.589
L-center 0.043 -0.055 -0.452 -0.631 -0.453 -0.531 -0.676 -0.695 -0.692 -0.695 -0.677 -0.669 -0.500
M-center -0.036 -0.053 -0.506 -0.725 -0.523 -0.463 -0.742 -0.737 -0.778 -0.771 -0.762 -0.751 -0.629

T3~T2T2_T1 P A Ul LI M& MdL MR MaL B Pg Gn  Me Co |
S-center -0.685 -0.215 -0.217 -0.375 -0.416 -0.672 -0.143 -0.514 -0.366 -0.315 -0.205 -0.199 -0.359
R-center 0521 -0210 0256 -0.464 -0286 -0.675 -0.202 -0.436 -0482 -0412 -0.409 -0.388 -0.182
L-center 0547 0010 0036 -0052 -0.040 -0.658 0.057 -0.646 0088 -0.061 0.030 0.049 -0.248
M-center -0.609 -0.111 -0.121 -0.289 -0.183 -0.760 -0.079 -0.620 -0.320 -0.265 -0.210 -0.188 -0.246

{The bold character indicates p¢0.01)

Table 8. Stepwise multiple regression analysis of the factors related o postsurgical relapse

i Independant Dependant [

| variables variables Intercept  Predictor SE R F test ? R E

| (T2-TD) (T3-T2) |
Mn. Occ. angle Pog (x) 1.647 -0.372 0.067 0.629 30.556 0.000 -0.793
Mn. Occ. angle Gn (x) 1.533 -0.435 0.076 0.643 32.351 0.000 -0.802
Mn. Occ. angle Me (x) 2.104 -0.514 0.100 0.572 26.376 0.000 -0.771
Go (x) R-Center (x) 0.721 -0.135 0.044 0.347 9.566 0.006 -0.589
L1(y) B (y) 1.878 -0.437 0.079 0.631 30.785 0.000 -0.794
L1(y) Pog (y) 1.926 -0.453 0.096 0.555 22.494 0.000 ~0.745
Li(y) Gn (y) 2.427 -0.528 0.119 0.524 19.792 0.000 -0.724
Li(y) Me (y) 2.750 -0.550 0.136 0.476 16.322 0.001 -0.690

R2=Coefficient of determination. p= Level of significance of F test. R=Pearson correlation coefficient.

+98 ALE 5T & e SVUFE Uehda, shot
WA %) AR W) sfere] +44 Aol G o
Ae 328 WFAT L F YT 3 stekel Waao) 3
ote] Aol JaS v T Y0 Aot olF B &
£ o] stoe] Aol Y& TIAA g Aoz
vehgdth(Table 8).

HaRo & ket screw tipd 4 (M-center) FH

Fig. 2. The direction of the average movement in post-
surgical period (T3-T2) of mandibular screw tips. The
arrow indicates the anterio-superior movement pattern
of mandibular fixation screw tips.

planedl 33.8°Zt=e] 2, Aozl AEYFS 7HX 2

A (p(0.05) ol dtete] +HA AL} AL 7R
AR (Fig. 2).
2= =Nk
A FEoA LeFort 1 osteotomy®t & 579l

seb Sgo) HBRVA B ARl FRAT 71H

dsid] 1 Y BAE Y BaE BAYE. 5
3 224 AHHEEE TVD BAAA FA5ES A3

& A4E Adlel EHdAE EAY,

353



ChBtofotH M9/ BEI2I]: Vol. 23, No. 4, 2001

offt

(1982)?&

—

00 ] SAENA Al ket
H2ns goeada 453
o FeA7 A, et
+%°| HA Yo Fteed
AFstAh A9 o] Badle 13
gl o] glo} o @ Ade BAj7 F48E o] &
HIBA A% EA7F SeAlol thet dFS et
ghsle] Moser (1980) 592 datets TAjd F&3l=
o] A% 37 FHRFoIM HAHe ANzehe AL Bz
. Bothur (1998)"% 2249 4o d=+£3 3130
FAred TMT FH 4SS S5mm olste] WA §2
< ol FolAlof e} BHsHA kAo
< 23} Proffit 5(1991)7 getrgolA
o ARG ztzte] bz ALy vssiAnt 37

LaBanc

filo
M
iz
S
¢ ot
)
1L
>
>

=
o

©

1o xR o 2 o 2 ok o X

o] 1l

2t stk dE B ddE ASIAAT)E 8ot
HHzZbo| Zrkshe Wako 7 sleto] o) FalA H1 o] Q)
stof 289 Ade] WA dchs Aot} 37 24 Aol
QoA Fetree 23 B wdAtel QoA el gotsay

IPA o2 B1 3t} Donasky 92 dtetrzle
7 Le Fort I osteotomy S EwHalglSm) B} aletie)ls
3} Fetolges T Fedrso] 1d Fo| o okl
AXE HE5& Endg b} glck
2 WA A o] Foj7l slet ¢
wste] B sl AdEddet dEog Al A
Pog®] s o ¥isleko] oF 8 3mm, ofol whe Ajwek
< 2 1.3mm2 Yeht 9 15.6%2 Qe Vehd vhd
FAdFES AP B A7 AE 5.4mm ool Fof
0.6mme AL veto] & 11%9 AE&E 2P
(P(0.05). ol& sletdE4&o] delart} F4d o
Aol WIL(P(0.05) et FTARE SolgelE Le
Fort 1 “et4&o] 8tete] counter-clockwise rotation 7}
TS 39 259 Ao ¥ H fFes B 4 9l
th. ol HEFTEA A AT Fetre(sltTES
+ Lefort I Ad&)9] 4 4942 0.5mm 4ol %, st}
< 0.5mm Aol &8t && B g Donasky 59 B
9% vt} A% Franco (1989)? &= A1 1A & Al
PARFAE E7stn st FHFE (SlaEes 147,
datergAlolere 118) oA SetaE4ee 43.7%, &
dred 53.4%9 ALEE BYdy Had u Qo)
Funk $9& 4134 & sigdele geto mAE st 9l
or upbA Tigid fixation F-A A g folatn st}

ol Ao HrAtole oA 7hx] 249k #o] 9]
1 RARe S54|, U] AYE T o}y ojya
Agol Ad Y vlAex] A2 Ao) gk, Welch S
e et A GFE viX e ARt wrERA ] 4

ku)

=

354

%, WA FA%, $44% w3, FAnHA pas-
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Tof 370 B 2679 FAE UFo2d A
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& B F vl gle}, x| 9 Adetal e sjete) AL 27
AL B8HA getslr)z)h o olg ek Ut = 2,
7t 7)) 2] IAHEE ol WEE 5o gl
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