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. A&A (reference points, Fig. 1)

1. S (Sella) : the center of sella turcica

2. N (Nasion) : the most anterior point of the
frontonasal suture

3. Or (Orbitale) : the lowest point on the lower
margin of the bony orbit

4. Po (Porion) : the midpoint of the upper edge of
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Fig. 2. Hard tissue horizontal linear measurements

8.

10

11.

12.

13.

14,

. Point B :

. N’ (Nasion soft tissue)

the porus augusticus extranus located by means
of the metal rods on the cephalogram

. ANS (Anterior Nasal Spine) : the tip of the

anterior nasal spine of the palatal bone in the
hard palate

the most posterior point on the
anterior contour of the lower alveolar process

. Pog (Pogonion) : the most anterior point in the

contour of the chin

Me (Menton) : the most inferior midline point on
the mandibular symphysis

. the point of most
deepest concavity of the soft tissue contour of
the root of the nose

Sn (Subnasale) @ the point where the lower
border of the nose meets the outer contour of
the upper lip

Ls (Labrale superius) : the median point in the
upper margin of the upper membranous lip
Stm (Stomion) : the midpoint between stornion
superius and stomion inferius

Li (Labrale inferius) : the median point in the
lower margin of the lower membranous lip

IIs (Inferior labial sulcus) : the point of greatest
concavity in the midline of the lower lip
between labrale inferius and menton

N 10

Fig. 8. Soft tissue horizontal measurements

15
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11
12
13
14
15
16

© 0 NSOk W

. Pog’ (Pogonion soft tissue) : the most pro-
minent point on the soft tissue contour of chin

. Me' (Menton soft tissue) : the constructed point

of intersection of a vertical coordinate from

menton and inferior soft tissue contour of chin

ASEE

(1) Horizontal linear measurements (Fig. 2, 3)

VRP-B

VRP-Pog

VRP-Me

VRP-Sn

VRP-Ls

VRP-Stm

VRP-Li

VRP-Ils

VRP-Pog’

. VRP-Me'

(2) Vertical linear measurements (Fig. 4, 5)
. HRP-B

. HRP-Pog

. HRP-Me

. HRP-5n

. HRP-Ls

. HRP-Stm
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b A

Fig. 4. Hard tissue vertical measurements Fig. 5. Soft tissue vertical measurements

Fig. 6. Hard tissue facial vertical proportion Fig. 7. Soft tissue facial vertical proportion
17. HRP-Li 22. N-ANS
18. HRP-Ils 23. ANS-Me
19. HRP-Pog’ 24. N'-Me'
20. HRP-Me’ 25. N'-Sn
26. Sn—-Me’

(3) Facial vertical proportion (Fig. 6, 7) 27. Sn-Stm

21. N-Me 28. Stm-Me'
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Table 1. Changes in hard tissue horizontal linear measurements (paired t-test) (mm)

A Group A Group B significance
Variables il
Mean S.D. Mean S.D. (p-value)
VRP-B -9.85 1.99 762 3.83 NS
VRP-Pog 947 2.10 -9.35 7.09 N.S.
VRP-Me -9.43 2.14 -9.59 741 N.S.

29. N-ANS / N-Me
30. ANS-Me / N-Me
31. N'-Sn / N'-Me'
32. Sn—Me' / N'-Me’
33. Sn-Stm / N'-Me'
34. Stm-Me' / N'-Me'

uh, EA A

o] A=A e Microsoft Excel 972 &
AAe Z2aRE o] &3t

F 7Y FEA(TD, FEHT)Y 38, $HAS
2e] WgteFe fdgE HIE 9 H’ﬂ paired
t-test® A8 1, A2 o) ME Ax3F o
TF HEH 2 FBAFE AESIIT

12}

A
o,

9w 4y

3—?9] Wl (T2-TDE 7} g
A& oL, paired t-test® H 3}
Hrtetd o, Az o] Wl w2
#AGTE T3k

HN
R
)

o
=

re o &
BNfo ot =
S 4
rE 1o
Jouoox

ol

o o

B15t (Table 1)

%2 FHolFFL Point BE 7L
2B u Hit 98mme 7.62mmE 2.17mm Xte] 7t
Uz BAAC R oS RojAe gt F &
k8] Pog, Med] SWolE oz H-24 3}%‘: Z}Ol

5 HolA Frh

n

I =EAHSK] 815} (Table 2)

Sn, Ls, Stm, Li, IIs, Pog’, Me’ 2%, ¥ oA &
ool B, FYANE Aol E HolA ggtt)
3. XA A=K 1S} (Table 3)

F 7o Az 4 olFHL Beol ATEG
Point B4 368mm A= A o|%
0.05).

Pog, Medl M & Bito] AT ETh 494 QA Aol
T AT (p<0.001).

4. OIRA A= B9 (Table 4)

A, B2 s, Pog', Me'®] ol g el A Feld
Aol g Vepiisict.

M N-ANSE A 9f 3
= HEE Bg A 1
FEol ek 7 (ANS-

o2 F/htap<
0.05), 8kt 173 (Sn-Me' )2 7+Asle] Motw 1.7
(N'-Me" )2 %94 e Z2E YehidT (p<
005). 8F¢hd 17(Sn-Me' )& Al Sn-Stmo] <7k
Z7}kat o kp< 0.05), Stm-Me'e] A A dho]
AqA e FoAXHUE AAE YT (p<
0001). ¢d 37 ulgod Fow 2FH ¥E
(N-ANS / N-Me)°] 94 A F7keta siqt=
127 H]&(ANS-Me / N-Me)& 494 UA 7Aast
Atk (p < 00D o]& Az2o b 17 Hl-ge| &
ol o felg A FFHAT (N'-Sn / N'-Me’,
Sn-Me’ / N'-Me’ : p <0.001). d=x=Z 9] debd 117
% Sn-Stm / N'-Me'& 2t Z71sta(p< 0.05),
Stm-Me' / N'-Me'& 7Z+43ted A #2191 sfebd 11
73 ¥ gL 7Aag Ao Ve (p< 0.001).
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Table 2. Changes in soft tissue horizontal linear
measurements (paired t-test) (mm)

WHA 30# 3%, 20004

Table 5. Changes in facial vertical proportion in
Group A (paired t-test) (mm)

Group A Group B

significance

Variabl
ananles (p~value)

Mean  S.D. Mean SD.

VRP-Sn -004 0% -036 04 NS
VRP-Ls -168 266 -1.97 106 NS.
VRP-Stm -533 18 -6.01 212 N.S.
VRP-Li -1022 219 8% 286 N.S.
VRP-IIs 1099 219 -896 392 NS
VRP-Pog’ -945 201 711 505 N.S.
VRP-Me' -969 223 -911 699 NS.

Variabl T1 T2 significance
ables

Mean  S.D. Mean SD. (p-value)
N-Me 13545 595 13383 658 *%

N-ANS 8925 232 5.3 232 N.S.
ANS-Me 7620 542 7448 598 ok

N'-Me' 142.72 604 14171 649 *
N'-Sn 6395 253 6485 255 ok
Sn-Me’ 7877 592 7686 618 ok
Sn-Stm 2244 234 2363 224 *

Stm-Me’ 5633 408 5323 437 ok

1 p <005 #x 1 p <001+ p <0001

Table 3. Changes in hard tissue vertical linear
measurements {(paired t-test) (mm)

Group A Group B
Mean S.D. Mean S.D.

HRP-B -158 130 -526 410 *

HRP-Pog -134 146 -888 361 ok

HRP-Me -162 113 -746 216 ok

significance
(p-value)

Variables

* 1 p < 005 =+ 1 p <00l % p <0001

Table 4. Changes in soft tissue vertical linear
measurements (paired t-test) (mm)

Group A Group B

significance
(p-value)

Variables
Mean SD. Mean S.D.

HRP-Sn 067 099 080 042 N.S.
HRP-Ls 229 135 180 112 N.S.
HRP-Stm 205 159 198 201 NS.
HRP-Li 173 206 180 280 NS.
HRP-Ils 011 172 -246 280 *

HRP-Pog" 001 181 -500 539 *

HRP-Me' -1.01 104 =577 189 ok

#0p < 005 * 1 p <001, #=: p <0001

348

* 0 p < 005 #* 1 p <001, == p <0001

Table 6. Changes in facial vertical proportion in
Group B (paired t-test) (mm)

_ T1 T2 significance
Variables
Mean SD. Mean SD. (p-value)
N-Me 14689 868 13941 824 Hx

N-ANS 6241 37 6245 377 N.S.
ANS-Me 8448 583 7696 546 Ak
N'-Me’ 19508 829 14919 790 Aok
N'-5n 6610 423 6713 436 N.S.
Sn-Me’ 8398 53l 8206 544 ek
Sn-Stm 2363 341 2450 429 NS
Stm-Me' 6235 394 5756 449 ok

% 0 p < 005 *x . p <001, == p <0001

Table 7. Changes in facial vertical proportion in
Group A {(paired t-test) (%)

T1 T2 significance
Mean SD. Mean SD. (p-value)

S

N-ANS/N-Me 4379 20 441 2.20 ok
2
2

Variables

(97}

ANS-Me/N-Me 5621 HHy 220 %
N'-Sn/N'-Me’ 48 22 HI 228 ik
Sn-Me'/N'-Me’ 5514 221 518 228 sk
Sn-Stm/N'-Me’ 1570 116 1666 113 *

Stm-Me'/N'-Me’ 3944 170 3752 167 Kok

&

—_

* 1 p < 005 = p <00l *:p <0001
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Table 8. Changes in facial vertical proportion in
Group B (paired t-test) (%)

Tl T2 significance
Mean SD. Mean SD. p-value

N-ANS/N-Me 4251 141 4481 150 ok
ANS-Me/N-Me 5749 141 5519 150 otk
N'-Sn/N'-Me' 4262 154 4500 194 ook
Sn-Me'/N'Me’ 5738 154 5.00 194 dokk
Sn-Stm/N'Me' 1622 190 1641 262 N.S.
Stm-Me'/N’-Me' 42.15 160 3858 224 ot

Variables

# 0 p < 005 #x 1 p <00L #=x:p <0001

Table 9. Comparison of Group A with Group B on the
correlation coefficients between hard and
soft tissue horizontal changes

Mand. setback Mand. setback plus
group genioplasty group

B Pog Me B Pog Me

Sn -040 -049 052 -019 -011  -006
Ls 040 035 0.38 049 051 054
Stm 017 019 0.16 055 063 0.52
Li 07 077 0.69 097 072 0.64
Is 090 089 0.85 09% 082 0.68
Pog" 082 081 0.83 08 095 0.90
Me 095 0% 0.98 071 091 0.99

*0p < 006, % p <001, == p <0001

Table 10. Comparison of Group A with Group B on
the correlation coefficients between hard
and soft tissue vertical changes

Group A Group B

B Pog Me B Pog Me

Sn 037 032 029 048 024 0.26
Ls 051 075 063 013 -029 021
Stm 058 071 056 031 039 0.32
Li 05%6 071 064 036 008 011
Ils 03 037 033 087 029 0.16
Pog’ 062 063 053 0% 030 0.28
Me' 083 065 079 027 020 0.7

* 1 p < 001, = p < 0001

N-ANS, N'-Sn, Sn-Stel] 4] -8-9]
|4 ehsith (p>0.06). Qv

Z} ?% 2o glol TE|ewhS Als)dt erJJr

odgle HELE el S

"~Me’ oﬂ}ﬂ‘— EAAoR
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Fig. 8. Percent horizontal soft tissue changes
(a) Group A (b) Group B

A, B9 AZA o|¥H¥S
Point BS] 4, 44 o] E&2 Zulo @ 985mm, A
o 2 1.58mm ©]E38t9 1, BaollA point B 434
2 olFHFL THlo R 762mm, 4O R 526mm
Rt (Table 1, 3). Wby F 9 3ot Fe
2.23mm o] 2 Rolm Tk Point BE 0| 37+4 A
oo A IS Be ASHo| orE
THEI o] R¥7tA AYed FAd Al FoA
st EeR g gt 2 A 3)do) 4
woz o 3BmmAE W doljytia B 4 ot
(Table 3).
¢, F 79 Me ¥38l#E point B =Hol%
J,]. /‘;do]EE]:vo_ 57__‘343],&] o]_rﬂ-}\ A-]‘d%_E,_L
Me—J W3t 239mm WO 2 216mm 7hek A
OJFEHSE & F SUth
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[o ok o

A0 =EA B [HE HEAO| 5

0=
X
=

-

L%b}ﬁ

AxA ] ¢34 Wl g Axz 9 £357 W
ste] EATE Lo EH (Table 9), A7Y A%
Pomt B Tis= 0.90, PogJJr Pog’'= 0.81, Me¥} Me’
<0989 =2 ABAFE VeI 1, Point B, Pog,
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WHA 30 3%, 20004

Fig. 9. Percent vertical soft tissue changes
(a) Group A (b) Group B
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Pre-op
..................... Post-op

Fig. 10. Average profile of Group A. Preoperative
and postoperative plots are superimposed
on the FH line.

Point B, Pog, Me2] 3] ol 5% oldujas 9z
2o 4 olF#ge] ABAAE ATAA Sn, lsE
AQde dx2 AZHM FE= o}y ¥ 4H
A& By o Bl A& Point B9} IIs, Pog’, Me%}
Me'& A9etae dadAgo] vj¢ At

T o] AxA L] Hsld mpE dxA ] 2] wgl
&5 AHEA BTl Pog’ Me'9 W3tgo| 24zt
54%, 60%68 = AiolEdte sletE THET AlY
o Wrc) o A AP gl b AolEd A
o2 Ueigoy a1 A#ATE Pog-Pog'ol 0.30,
Me¥} Me'©] 071¢] 2#E ¥.o Pog'2 4 o] &<
FHAo] B Fo YET

ol AxA ASHE HAY xE HFWo g A
oJsto] AzxA o) ASHI thh FHIA S
2 olgsla, ¥ A+dlido] 3
Bk ol e} st A4 K-23171 419
ol 3 o] RA: YR stEE &

st

—— Pre-op
..................... Post_op

Fig. 11. Average profile of Group B. Preoperative
and postoperative plots are superimposed

on the FH line.
B8 F%d 9@ dzde) APl ekt Az
A9 So| Bl Az F4H o5 17
2 EA ebgra, AN 4 28 AR 3
o7} ghow] B2 Watd] e Az W)

&sly] wgolet AlRHETh
AT# Bre A8 A% wi R 29 Fig
103} Fig. 11 A8,

sttt

AAAQ ol v &S AHEE FoHd Fok
2 3ZA(N-ANS / N-Me)o] 4251%, ket a1
(ANS-Me / N-Me)o] 57.49%0°] o}, 3letZ $ ¥
=¥} o] ta AYeS Al o= Zhzh 44.81%
o} 55.19%2 YER} AAA(N-ANS / N-Me : 45%,
ANS-Me / N-Me : 55%)<} frAlkekAl §8k9) a, o]l
mE JxAe MalE N'-Sn / N'-Me', Sn-Me' /
N’ -Me'o] Z+72d $aAd 4262%, 57.38%°10E A
o] 45.00%, 55.00%= Wad(FAAA-N'-Sn /
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N’'-Me': 44%, Sn-Me' / N'-Me': 56%) <t29] v] &
Z87t Zo| ROl S & F itk

@ siebd 1A AF 1/3% 3% 282 yFy
E o, AT e %a] BaolA & Sn-Stmel| A F
A e WtE Rojx| it (p > 005). ©l¥ B
TN 2R 7] o] FFo] W& Stme] 47 o]
TEFY AHAAI ATA Y ZARARG A7)
89 Aoz Agdt} (Table 10).

Bzl A ok 17 B]&% Sn-Stm / N'-Me' o A]
FAALE fAAASlE HE HolA ¢ olf&
22 o| 2o w2 Stme] W o]Ezke] ATA
n)eketa, MeQ] Ao Eof whE Me'2] Aulo] &
tokE TEeT AT T Aider @

7l WZog Algdt

¥0 O O o
ol

—_—

e sl 170) HEE A4S oS FHE
3} ol % gk 4REL HohE FHTL NG
u) stobE g% 139 F7ksh shek S 239 7ka
7} dehte A3k Be, ek 4% 138 wshe
o] A B B 239 Fat A7 Ueh} ol

A Y EL siehd AR 1/39] ¢tru|&d Mt
A3 Ao ek M 239 nAL aAZD
T e Yo ARG
2 B
P& e 3 1

orZ TE&T o] 7hh ALl £
7 Az 9] W3S Folry] 95t Al
6354915}. ﬂwoﬂ wWelstel ¢34 Rz87} A3
ot FEEW A g 2 208 (AP 57 B
z3te FAA R23E ) Futely siehd 17
ol JiF AL ot THEH o) 74 4P %
2 ARF 04BD) o $% A% ZRER WA}
A ARLE Bl B3] the T ke A dsith

0.

L A BT 25X ZAz2 9 o4 o]} 3iehd 3}
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- ABSTRACT -

A study on the mandibular setback osteotomy and
reduction genioplasty in mandibular prognathism with
long anterior facial height

Young-Il Chang, Dong-Hyuk Im, Jeong-Hoon Suhr, Tae-Woo Kim

Dept. of Orthodontics, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the amount and interrelationship of hard and soft tissue changes after
mandibular setback osteotomy and reduction genioplasty in mandibular prognathism with long anterior facial
height.

The control group (Group A) consisted of 20 patients who had severe horizontal discrepancy. They experienced
presurgical orthodontic treatment and orthognathic surgery via mandibular setback.

The experimental group (Group B) consisted of 20 patients who had severe horizontal and vertical discrepancy.
They experienced presurgical orthodontic treatment and orthognathic surgery via mandibular setback and reduction
genioplasty.

The presurgical and postsurgical lateral cephalograms were evaluated. The computerized statistical analysis was
carried on with EXCEL 97 program.

The results were as follows :

1. The correlation of hard and soft tissue horizontal changes in lower 2/3 of lower anterior facial height were high
for both groups. The correlation coefficients of hard tissue changes and Ls, Stm, Li changes in Group B were
moderately higher than Group A.

2. The correlation of hard and soft tissue vertical changes in Group B were lower than Group A. (except for
pointB-1ls, Me-Me')

3. The ratio for soft tissue to Pog in Group B was lower than Group A. The ratios of hard and soft tissue vertical
changes were 32% at lls, 54% at Pog’, and 60% at Me'.
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4. The ratio of lower anterior facial height to total anterior facial height was reduced for both groups. But ratio
of upper 1/3 of lower anterior facial height to total anterior facial height did not changed significantly in Group
B.

5. Reduction genioplasty combined with mandibular setback procedure showed no change in upper one

third(Sn-Stm) and significant decrease(Stm-Me’) in the lower two thirds of the soft-tissue anterior lower facial
height

KOREA. J. ORTHOD. 2000 ; 30 : 343-3565

# Key words : Lower anterior facial height, Mandibular setback, Reduction genioplasty,
Soft tissue changes '
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