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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

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

5. ANS (Anterior Nasal Spine) : the tip of the
anterior nasal spine of the palatal bone in the
hard palate

6. Point B : the most posterior point on the
anterior contour of the lower alveolar process

7. Pog (Pogonion) : the most anterior point in the
contour of the chin

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

9. N’ (Nasion soft tissue) : the point of most
deepest concavity of the soft tissue contour of
the root of the nose

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

11. Ls (Labrale superius) : the median point in the
upper margin of the upper membranous lip

12. Stm (Stomion) : the midpoint between stomion
superius and stomion inferius

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

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

NIPZEAERSN
e Y, e
:g;)u/ (// /

Fig. 3. Soft tissue horizontal measurements

15. Pog’ (Pogonion soft tissue) : the most pro-
minent point on the soft tissue contour of chin
16. Me’' (Menton soft tissue) : the constructed point
of intersection of a vertical coordinate from
menton and inferior soft tissue contour of chin

g}, ASSE
(1) Horizontal linear measurements (Fig. 2, 3)

VRP-B
VRP-Pog
VRP-Me
VRP-Sn
VRP-Ls
VRP-Stm
VRP-Li
VRP-1Is
VRP-Pog'
VRP-Me’

© 0 N0k W

—_
©

(2) Vertical linear measurements (Fig. 4, 5)
11. HRP-B
12. HRP-Pog
13. HRP-Me
14. HRP-Sn
15. HRP-Ls
16. HRP-Stm

345



02
08
ne

°
ofn
ol
>
0x
Fob
U\l
;‘i
-0

Fig. 4. Hard tissue vertical measurements
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Fig. 6. Hard tissue facial vertical proportion

17. HRP-Li
18. HRP-IIs
19. HRP-Pog’
20. HRP-Me'

(3) Facial vertical proportion (Fig. 6, 7)
21. N-Me
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Table 1. Changes in hard tissue horizontal linear measurements (paired t-test) (mm)

) Group A Group B significance
Variables
Mean SD. Mean SD (p-value)
VRP-B -9.85 1.9 -762 383 N.S.
VRP-Pog -9.47 2.10 -9.35 7.09 NS.
VRP-Me -9.43 2.14

-9.59 741 NS.

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'

o}, EAIA &l

9ol AlZ2At| a4 Microsoft Excel 978 &
Az Zzadg ol &3tk

= 79 FEA(TD, FE32(T)Y 4, 34
¢ W3zl folAdE HFer] HMA paired
t-testZ AlAatg L, A2 o] W& dx7F o
2] vjgy o AWAFE AEAT

oAl

& W3l (T2-TD2 Z 5o
ZH2HE 78}, paired t-testZ ¥ 35}
Hrretd o A2 9 Wl ©E
ABASTE TR

%o
=
=2

BiSt (Table 1)

A, Bie) Az2 £Ho|E%L Point BE 7|£2

2 o) g7 985mmse} 7.62mm=Z 2.17mm A}o| 7}

2 F4 € oA e ¥tk 7 T

7t} Pog, Me] FWol5 iM% FAGAE Aol
£ Holz| ¥ttt

2. I SHHER Bt (Table 2)

Sn, Ls, Stm, Li, IIs, Pog’, Me’ &5, F T4 ¥
u ol Z3lg 3, SAdAYE AolE HolA gt
3. AXA LAHEX] B8t (Table 3)

= F9] AZA 7 o|FFH B ARG
Point BolA 368mm AE A o]F3AT (p<
0.05).

Pog, Meol A & Bitro] AZ R} F9] 330 A 3ol
% skt (p<0.001).

4. HXZR LAHEX] HIGH (Table 4)

A, B9 IIs, Pog', Me'e} Aol g &l {9
2ol YERARIT.
5. OIRQ| XA Bigl (Table 5,6.7.8)
obd 4z A WaE AT N-ANSE Al&jg
RE PR FoAE HEE Bt ¢ 1
7ZA(N-Me)9] ®H3le tiFEo] abd 17 (ANS-
Me)oll A 7443 Aoz Jelgn, dx2e] WHste
Zolm  pAN'-Sn)e] ARz F7tsta(p<
0.05), 3t 1A (Sn-Me') #4dte] H¢E 17
(N'-Me" )& #o4 e #442E Jeidd (<
0.05). stetd 1A (Sn-Me')ZFo)| A Sn-Stme] ¥zt
Z7 59 ok (p< 0.05), Stm-Me'o] AA| 7HAst
AMAcz FJ4IdE ZA2E YEIAT (<
0001). ¢HH 34 HEAAN FUAER 17 HE
(N-ANS / N-Me)o] 24 A F71sta siets
17 H&(ANS-Me / N-Me)& +94 A 748t
Ak (p <001 ole AxAe 4d 13 vled T
ol o oA UA wHgEATt (N'-Sn / N'-Me’,
Sn-Me' / N'-Me’ : p <0.001). 9z2l¢] st n7
Z Sn-Stm / N'-Me'2 2zt F71sta(p< 0.05),
Stm-Me’ / N’ -Me' & 7tAsto] A Al 3ot 3
7 H&e 74ad Aog Jesth (p< 0.001).

l"
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Table 2. Changes in soft tissue horizontal linear Table 5. Changes in facial vertical proportion in
measurements (paired t-test) (mm) Group A (paired t-test) (mm)
Vatiables Group A Group B ignificance Varisbles T1 T2 significance
Mean  SD. Mean SD. (p-value) Mean SD. Mean SD. _(p-value)

N-Me 13645 59 13383 658 **%
N-ANS 025 232 53 232 NS.
ANS-Me 7620 542 7448 598 o

VRP-Sn -004 0% -036 044 N.S.
VRP-Ls -168 266 -197  1.06 NS.
VRP-Stm -533 18 -601 212 NS

N-Me' 14272 604 14171 649 *
VRP-Li  -1022 219 -89 28 NS N'-Sn BB 25 6485 25 o
VRP-Ils  -1099 219 8% 3% NS Sn-Me' 877 592 7686 618 e
VRP-Pog’ -945 201 711 505  NS. Sn-Stm 244 234 2363 224 x
VRP-Me' 969 223 911 69 NS Stm-Me' 5633 408 5323 437 .

* 1 p <005 #= I p <00l *+* : p <0001 *1p <005 #x i p <OOL #ex i p < 0001

Table 6. Changes in facial vertical proportion in
Table 3. Changes in hard tissue vertical linear Group B (paired t-test) (mm)

measurements (paired t-test) (mm)

. T1 T2 significance
Variables
Variab] Group A Group B significance Mean S.D. Mean SD. (p-value)
ariables
Mean SD.  Mean SD. (p-value) N-Me 14689 868 13941 824 -
HRP-Pog 134 146 888 361  wxx ANS-Me 8448 58  WE 5b e

N'-Me' 15508 829 14919 790 ok
N'-Sn 66.10 423 6713 436 N.S.
Sn-Me’ 8398 531 8206 54 Hokk
Sn-Stm 2363 341 2450 429 N.S.
Stm-Me' 6535 394 5756 449 *xk
* 1 p <005 *=+:p <001 == p <0.001

HRP-Me -162 113 =746 216 *Ek

* 1 p <005 1 p <001, #+* : p < 0001

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

Group A Group B gignificance
Mean  S.D. Mean SD. (p-value)
HRP-Sn 067 099 080 042 N.S.

Variables Table 7. Changes in facial vertical proportion in

Group A (paired t-test) (%)

HRP-Ls 229 13 180 112 NS Variables R 12 significance
| Mean SD. Mean SD. (p-value)
HRP-Stm 205 159 198 201 NS. N-ANSN-Me 379 205 444l 200 ==
HRP-Li 173 206 180 280 N.S. ANS-Me/N-Me 5621 206 5559 220 **
HRP-Ils 011 172 -246 280 * N'-S/N'-Me' 4486 221 4582 228
HRP-Pog’ 001 181 -500 539 * Sn-Me'/N'-Me’ 5514 221 5418 228 ok
HRP-Me'  -101 104 577 189 ex Sn-Stm/N'-Me’ 1570 116 1666 113 x

Stm-Me'/N'-Me’ 3944 170 3752 167 s+
£1p <005 % :p <00l *: p < 000

* 1 p <005 **:p <001l *=*: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

Variahles

N-ANS/N-Me 4251 141 4481 150 otk
ANS-Me/N-Me 5749 141 5519 1.0 *Ek
N'-Sn/N'-Me’ 4262 14 4500 194 ok
Sn-Me’/N'Me’ 5738 154 5500 194 ok
Sn-Stm/N'Me’ 1522 190 1641 262 NS
Stm-Me'/N'-Me' 4215 160 3858 2.4 Kotk

* 1 p < 005 *x 1 p <001 #* . p <0001

Table 9. Comparison of Group A with Group B on the
correlation coefficients bstween 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 -0.06
Ls 040 035 038 049 051 054
Stm 017 019 016 05 063 052
Li 075 077 069 097 072 0.64
IS 090 08 08 09% 08 0.68
Pog’ 082 08l 0.88 08 0% 0.90
Me' 09 0% 098 071 091 0.9

* 0 p <005 *+ 1 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 056 071 0H4 036 008 -0.11
Ils 03 037 033 087 029 0.16
Pog’ 062 063 053 055 030 0.28
Me' 083 0656 079 027 020 07

# 0 p <00b, #* :p <001 ** : p <0001

g3 BTolA ¥ N-ANS, N'-Sn, Sn-StellA §-<
A Sle WEE RolA FYtt (p>0.05). AF 17
H &M E 7} g5 oot FHEENS AP 73}
FAFHA BAIF R Fodde HEE YL
WY(p<0.001), Sn-Stm / N'-Me'dlA& EAZCR
FoAdE WEE Holx &dtt (p>0.05).
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(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.
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Fig. 11. Average profile of Group B. Preoperative
and postoperative plots are superimposed

on the FH line.
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N'-Me': 44%, Sn-Me' / N'-Me':
Z37) Aol oA SS ¢ F Ut

a9 slehd 1A A 1/37 1% 232 Uy
2 o, AZA = 2 BEAAE Sn-StmollA &
94 e WEE Bojx ¥ttt (p > 005). ol B
Zo A2H9 44 o S| T2 Stme) 57 o
Fgo| ABAATE ATNAM Y FHAA R A7)
2ol Aoz AlgHc} (Table 10).

BZolA ¢bR 17 v]&% Sn-Stm / N’—Me’°ﬂ/\1
EARoE foAde ._5}" Hol|z| #& o]f
Bz ol ko] wE Stmel S o] FF<] "J%{r"é
o] o] °¥3}—1— Me-9] Aol o whE Me' 9] Aol s
<ok A3 Follula] FuiFo §

56%) tE el Hl&

—5]'—}2 TEIE

3} ol% gk 4YEe st —ww&% A EHGE

o 3L A 139 Bohsk sl by 289l g
b et Aske 2o, sl A 132 A8
S N
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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-Ils, 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 Ils, 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
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¥ Key words : Lower anterior facial height, Mandibular setback, Reduction genioplasty,
Soft tissue changes
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