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Abstract

A Study on the Prediction of Hard and Soft Tissue Changes after
Setback Genioplasty

Jung-Eun Yang, I-Kyu Kim, Hyun-Young Cho, Sang-Hyun Ju,
Young-Hoon Pyeon, Bum-Sang Jung, Sang-Pill Pae, Hyun-Woo Cho

Department of Oral and Maxillofacial Surgery, Section of Dentistry, School of Medicine, Inha University

Purpose: The purpose of this setback genioplasty study is to develop a prediction method for the calculated osteotomy
angle using horizontal and vertical changes as well as to evaluate the proportion of hard and soft tissue changes.
Methods: Twelve patients who had received setback genioplasty with other maxillofacial surgery were examined. Three
lateral cephalograms were taken just before surgery, immediately after surgery, and 3 months later surgery. A reference line
was established to the reference point of the inner most point of the lingual symphysis cortex, incisor tip, and 2nd molar
cusp tip. Measuring was conducted from pogonion (Pg), menton (Me), labrale inferius (Li), Mentolabial fold, soft tissue pogonion
(Pg"), and soft tissue menton (Me') to the reference lines,

Results: In setback genioplasty, the skeletal Pg moved posteriorly 5.07 mm. The ratios of soft tissue to hard tissue movement
were 36% posteriorly and 62% inferiorly at Pg', 67% posteriorly and 104% inferiorly at Me', and 34% anteriorly and 164%
posteriorly at Li. In reduction & setback genioplasty, skeletal Pg moved posteriorly 4.63 mm and skeletal Me moved superiorly
3.63 mm. The ratios of soft tissue to hard tissue movement were 76% posteriorly and 18% superiorly at Pg', 68% posteriorly
and 42% superiorly at Me', and 44% anteriorly, 124% posteriorly at Li, The calculated mean slope angle, based on AH/AV
ratio, was 61.25 and the measured mean slope angle was 60.17. Thus, the calculated and measured slope angles have a
similarity.

Conclusion: In setback genioplasty, soft tissue moves posteriorly and inferiorly, In particular, at the Me' and Pg', the inferior
movement of the soft tissue is greater than the posterior movement. Also, the predictable results (measured slope angle)
after operation can be achieved by the calculated slope angle. Thus, the relationship of soft and hard tissue changes must

be considered as the results are predictable.
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(6) Mentolabial fold (MIf): Li¢} Pg' Ale] =7

3) AF 3=

oA A%

(1) Horizontal distance of Pg from vertical reference
line (PgH): F=27|HHol| thel pgae] =HAz

(2) Horizontal distance of Me from vertical reference
line (MeH): F3)7|&% A el Med o] +H7 e

(3) Horizontal distance of Li from vertical reference

Horizontal
reference line

Vertical
reference line

Fig. 1. Reference landmarks and planes on the lateral cephalometric
film tracing. Li, labrale inferius; MIf, mentolabial fold; Pg, pogonion;
Pg', soft tissue pogonion; Me, menton; Me', soft tissue menton.

Fig. 2. (A) Preoperative landmarks and measurements for meas-
ured bone cutting angle. (B) Postoperative landmarks and measure-
ments for measured bone cutting angle. (C) Parameters for calcu-
lated bone cutting angle (). PgH, horizontal distance of Pg from
vertical reference line; Pg, pogonion; MeV, vertical distance of
Me from horizontal reference line; Me, menton; Mev, vertical
distance of Me from horizontal reference line; Pgh, horizontal
distance of Pg from vertical reference line; Me', soft tissue
menton.
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line (LiH): 2)7|&=dell gk Lixle] 5712

(4) Horizontal distance of Pg' from vertical reference
line (Pg'H): 2|7F3 el etk Pg'He] F3Az

(5) Horizontal distance of MIf from vertical reference
line (MIfH): 2|75 WHol| thgk MiIfFe] +3Az]

7)) A%

(1) Vertical distance of Pg from horizontal reference
line (PgV): 4712lol tha pgde] 5271e]

(2) Vertical distance of Me from horizontal reference
line (MeV): $37|=HHol| ek MeHe] 2|4z

(3) Vertical distance of Li from horizontal reference

line (LiV): s=3g7]=™el that Lizle] =27z

Table 1. Changes in hard and soft tissue variables of 8 setback
genioplasty

(4) Vertical distance of Pg' from horizontal reference
line (PgV): /19w thet pg el A

(5) Vertical distance of MIf from horizontal reference
line (MIFV): 55371259 diah Mipde] 271¢]

=

(1) Lower lip (L1) thickness at Li (Li-Ll): Labrale inferior
X ke A

(2) Distance of MIf from point B (Mif-B): MIfollA] point
B7HA A

(3) Distance of Pg from Pg' (Pg-Pg'): ©2] %% T

(4) Distance of MIf from Li-Pg' line (MIf depth): MIfe}
Li¢} Pg'S o] A7kA|e] Ag

Table 2. Changes in hard and soft tissue variables of 4 setback
and reduction genioplasty

Variable T2-T1 T3-T2 T3-T1 Variable T2-T1 T3-T2 T3-T1
Hard tissue Hard tissue
Horizontal Horizontal
PgH -2.97 (2.13) -2.10 (1.14) -5.17 (2.07) PgH -4.25 (1.05) -0.38 (1.37) -4.63 (2.04)
MeH -3.00 (1.22) -0.91 (2.70) -3.92 (2.33) MeH -4.5 (3.11) -1.13 (1.75) -5.63 (5.50)
Vertical Vertical
PgV 2.30 (1.72) -2.55 (1.82) -0.25 (1.40) PgVv -1.88 (4.01) -0.50 (1.29) -2.50 (4.12)
MeV 1.00 (1.58) -0.55 (1.74) 0.42 (1.36) MeV -2.88 (2.72) -1.50 (1.29) -4.38 (3.35)
Soft tissue Soft tissue
Horizontal Horizontal
LiH 6.10 (4.71) -5.00 (4.12) 1.00 (1.67) LiH 11.13 (3.33) -9.25 (2.75) 1.88 (1.75)
MIfH 5.00 (3.39) -4.40 (2.61) -0.58 (2.01) MIfH 6.25 (1.26) -4.50 (2.65) 1.75 (1.41)
Pg'H 3.40 (1.78) -4.50 (2.14) -1.08 (3.01) Pg'H 2.75 (2.38) -5.00 (3.11) -2.25 (5.97)
Me'H 2.30 (4.20) -4.30 (2.70) -2.00 (2.92) Me'H 3.25 (3.30) -4.50 (4.80) -1.25 (2.22)
Vertical Vertical
Liv 4.60 (3.36) 0.22 (2.51) 4.83 (4.22) LiVv 5.5 (7.05) -0.25 (2.06) 5.25 (7.89)
MIfV 4.00 (3.45) -1.91 (5.80) 2.08 (4.10) MIfV 7.75 (7.80) -2.75 (2.63)  5.00 (10.30)
Pg'v 0.80 (7.53) 1.03 (2.74) 1.83 (3.76) Pg'Vv 3.25 (6.18) —4.00 (2.94) -0.75 (4.86)
Me'V 3.10 (3.97) -0.02 (2.09) 3.08 (4.13) Me'V 4.88 (7.12) -7.21 (6.31) -2.38 (3.52)
Dimensional Dimensional
Li-LI 5.60 (2.88) -5.10 (2.70) 0.50 (1.97) Li-LI 12.75 (5.62) -8.50 (5.23) 4.25 (5.25)
MIf-B 5.40 (3.05) -4.90 (2.70) 0.50 (1.97) MIf-B 5.88 (2.66) -5.98 (1.75) -0.10 (1.13)
Pg-Pg' 6.80 (4.44) -3.55 (5.92) 3.25 (3.25) Pg-Pg' 4.63 (3.09) -1.88 (3.57) 2.75 (3.91)
MIf depth 0.70 (2.64) -0.52 (1.48) -0.17 (1.72) MIf depth 0.50 (4.12) -2.38 (1.88) -1.75 (3.97)

Values are presented as mean (standard deviation). Patients: mean
changes in mm and 1 standard deviation. Horizontal changes:
positive change indicates anterior movement negative change in-
dicates posterior movement. Vertical changes: positive change
indicates inferior movement negative change indicates superior
movement.

PgH, horizontal distance of Pg from vertical reference line; MeH,
horizontal distance of Me from vertical reference line; PgV,
vertical distance of Pg from horizontal reference line; MeV,
vertical distance of Me from horizontal reference line; LiH,
horizontal distance of Li from vertical reference line; MIfH,
horizontal distance of MIf from vertical reference line; Pg'H,
horizontal distance of Pg' from vertical reference line; Me'H,
horizontal distance of Me' from vertical reference line; LiV, vertical
distance of Li from horizontal reference line; MIfV, vertical
distance of MIf from horizontal reference line; Pg'V, vertical
distance of Pg' from horizontal reference line; Me'V, vertical
distance of Me from horizontal reference line; Li-Ll, lower lip (LI)
thickness at Li; MIf-B, distance of MIf from point B; Pg-Pg', distance
of Pg from Pg'; MIf, mentolabial fold.

Values are presented as mean (standard deviation). Patients:
mean changes in mm and 1 standard deviation. Horizontal
changes: positive change indicates anterior movement; negative
change indicates posterior movement. Vertical changes: positive
change indicates inferior movement; negative change indicates
superior movement.

PgH, horizontal distance of Pg from vertical reference line; MeH,
horizontal distance of Me from vertical reference line; PgV,
vertical distance of Pg from horizontal reference line; MeV,
vertical distance of Me from horizontal reference line; LiH,
horizontal distance of Li from vertical reference line; MIfH,
horizontal distance of MIf from vertical reference line; Pg'H,
horizontal distance of Pg' from vertical reference line; Me'H,
horizontal distance of Me’ from vertical reference line; LiV, vertical
distance of Li from horizontal reference line; MIfV, vertical
distance of MIf from horizontal reference line; Pg'V, vertical
distance of Pg' from horizontal reference line; Me'V, vertical
distance of Me from horizontal reference line; Li-Ll, lower lip (LI)
thickness at Li; MIf-B, distance of MIf from point B; Pg-Pg', distance
of Pg from Pg'; MIf, mentolabial fold.
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Table 3. Horizontal and vertical changes after setback genioplasty
using various osteotomy slope angles

Feent AH (mm) AV (mm) AH/AV Calculated @ Measured «
number

1 2.5 1.5 1.67 59 59
2 4 2 2 64 64
3 3.5 3 1.69 59 62
4 7 8.5 0.82 40 40
5 3 2 1.5 56 60
6 8 2 4 76 70
7 2 2.5 0.8 40 40
8 5.5 1 5.5 80 76
9 6 4 1.5 56 60
10 3 2 1.5 56 56
11 3 2 1.5 56 55
12 2.5 0 s 90 80

Mean 4.17£1.97 2.54+2.12 61.25+£15.40 60.17+12.13*

AH, Pgh-PgH; AV, MeV-Mev; «, bone cutting angle.
*Denotes no significant difference at P=0.88 as compared to the
calculated @ group.

ARt e 99 S B

(1) AH=Pgh-PgH

(2) AV=MeV-Mev

(3) Tan @ =AH/AV

(4) Calculated @ =inverse tangent «

(a@: bone cutting angle)
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Fig. 3. (A) Proportional changes of
soft tissue to hard tissue (pogonion)
in setback genioplasty. (B) Propor-
tional changes of soft tissue to hard
tissue (pogonion) in setback & re-
duction genioplasty.

3. FAg 4%

19981 Shoshani 511912 o338 %E Al AL
oA ole] 5, FHlolsErel ofs) Akd ZEH
79.6°0)1, & T AAZ AdE ZAGBARRE 79.4°2 vl
AR Bt 18eE & vkl oles Zhes A|Es
7, FHolsHe R FEMAAE ARkelaL, & Sl 3t
Az Ay} o|FoM AlFe FEGA7IR] 2] Arls A

¥ THPANS AT F 5 ArEE, oleh 2
rst Aol &  oEA4 s ATE I Ul =] HS

AFolME Arkd FHEGEE Wit 61709

= F ST FH P ARV ASE A 60°=2 $AKR
=

e
o,

¢

N
H
ol

o
o

-

o} g R} glol, AR FTHRBAA] 2 gl
Wglo] ZEch

R
FEFE vE F U = oliE
sl

= .
FosAIA of= A% 522 Z7ph wsked), ofe 24

Johan(201 F71 o945 A sjo} slelel Akge] A
BelA] eb7) Slal Abe] S thio] oleTE A
S SRl Lee B{e Bavhde] A} wZolie 2
F4} ol st o] o FHo] o]
U EAe] ol Mglon], B ATeE e ke 9
So] ZAd Abte] 2HS TEA Agtort & ¥ 0 T
AR AR AL ol Beldle Rl

ole] AHEE ol Al & F A wale) He
it ghaje] o] 2ol B ololg Zheeh, B

Vol. 34 No. 6, November 2012



[

420 S FA ol g¥ee] R W3 o

J
|G

HLrLo] HAWSE $x}Eo] LeFort 1 osteotomy, bilateral sag-
ittal split ramus osteotomy 2] A, dllEraS WS o
), B AFtolx A7l 7| s 242 sl tistel=
SR T AR, o] APE o R o] Az Wakds
S8 ol Hol Ut mgh oje] 14 Wil whE
2Rl AP} 2 <l Asie Il $Ej] 2t
sro) T} ol U A Fof olere) wisag o}
B ol o Wag Aoe Az

2. &9 H E239L)E pgel FHbolsdll thsf 34%
HIEE 2, 164% HIE=E 3PolEslal, ol Pgel $o]
FOF 70% HER FPolEste] Lolxih

3. d&2] T pg FHolE Al Halr| glovt He] Iz
A= FAYR

4, T3 o1} ¥ E Hit FHolE5AE 4.17 mm, Ft
FRols ATk 2.54 mmE ARtE SEGE(a)E FE 61%
ol & & = TR AR ARV ASE s 05 AR
At

ool Avlg F7l oAy <rolli= %32 FHbolEol tis]
Az2o] FolFsl= Hl&HL) sholEsls &) A

aefstefop & Zojrt,

Acknowledgements
o e <lalefetae] A|glol ejste] ATEAE.

References

1. Hofer O. Operation der Prognathie und Mikrogenie.
Deutsche Zahnarztl Mund Kief 1942;9:121-32,

2. Trauner R, Obwegeser H. The surgical correction of man-
dibular prognathism and retrognathia with consideration of
genioplasty, I. Surgical procedures to correct mandibular

prognathism and reshaping of the chin. Oral Surg Oral Med

Oral Pathol 1957;10:677-89.

9.

10.

11,

12,

13.

14,

15,

16.

17.

18.

19.

20.

. Hinds EC, Kent JN. Genioplasty: the versatility of horizontal

osteotomy, ] Oral Surg 1969;27:690-700.

. Johan PR. Essentials of orthognathic surgery. Seoul: Koonja;

2005, p.31.

. Hershey HG, Smith LH. Soft-tissue profile change associated

with surgical correction of the prognathic mandible. Am J
Orthod 1974;65:483-502,

. Kim KR, Kim SS, Son WS, Park SB. Soft tissue changes as-

sociated with advancement genioplasty in skeletal class III
individuals receiving mandibular set-back surgery. Korean ]
Orthod 2008;38:104-20.

. Lee ET, Kim SN, Min SK, Lee DK, Song JM. A clinical study

on stability between wire and plate/screw osteosynthetis in
genioplasty, J Korean Assoc Maxillofac Plast Reconstr Surg
2002;24:226-36,

. Hohl TH, Epker BN, Macrogenia: a study of treatment re-

sults, with surgical recommendations. Oral Surg Oral Med
Oral Pathol 1976;41:545-67.

Talebzadeh N, Pogrel MA. Long-term hard and soft tissue
relapse rate after genioplasty., Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2001;91:153-6.

Edwards RC, Kiely KD, Eppley BL. Resorbable fixation tech-
niques for genioplasty, J Oral Maxillofac Surg 2000;58:
269-72,

McDonnell JP, McNeill RW, West RA. Advancement genio-
plasty: a retrospective cephalometric analysis of osseous and
soft tissue changes. J Oral Surg 1977;35:640-7.

Choi EZ, Lee JG, Rhee SH, Hwang BN. The study of the soft
tissue change according to skeletal change follow BSSRO
with advanceing genioplasty. J Korean Assoc Maxillofac Plast
Reconstr Surg 2000;22:51-5,

Keeling SD, LaBanc JP, Van Sickels JE, Bays RA, Cavalieros
C, Rugh JD. Skeletal change at surgery as a predictor of
long-term soft tissue profile change after mandibular
advancement, J Oral Maxillofac Surg 1996;54:134-44.
Shaughnessy S, Mobarak KA, Hggevold HE, Espeland L.
Long-term skeletal and soft-tissue responses after advance-
ment genioplasty. Am ] Orthod Dentofacial Orthop 2000;
130:8-17.

Chaushu G, Blinder D, Taicher S, Chaushu S. The effect of
precise reattachment of the mentalis muscle on the soft tis-
sue response to genioplasty, J Oral Maxillofac Surg 2001;
59:510-6.

Park HS, Ellis E 3rd, Fonseca RJ, Reynolds ST, Mayo KH. A
retrospective study of advancement genioplasty. Oral Surg
Oral Med Oral Pathol 1989;67:481-9.

Busquets CJ, Sassouni V. Changes in the integumental pro-
file of the chin and lower lip after genioplasty. J Oral Surg
1981;39:499-504,

Bell WH, Brammer JA, McBride KL, Finn RA, Reduction
genioplasty: surgical techniques and soft-tissue changes.
Oral Surg Oral Med Oral Pathol 1981;51:471-7.

Shoshani Y, Chaushu G, Taicher S, The influence of the osteot-
omy slope on bony changes after advancement genioplasty, J
Oral Maxillofac Surg 1998;56:919-22,

Johan PR. Essentials of orthognathic surgery. Seoul: Koonja;
2005. p.292.

J Korean Assoc Maxillofac Plast Reconstr Surg





