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H 2-5 #5 UIOIEH12 21 H 2-6 25 UO0IH22 211t

output  Result A output  Result
ProN 111 111 0 ProN 111 111
A 95 95 0 A 95 95
upP 96 96 0 up 96 96
LP 94 94 0 LP 94 94
B 89 89 0 B 89 89
Pog 89 89 0 Pog 89 89
m = 0.00, S.D = 0.00 m = 0.00, S.D = 0.00

H 2-7 25 UIO0IH32 21t

output Result A

ProN 111 111 0
A 95 95 0
UpP 96 96 0
LP 94 94 0
B 89 89 0

Pog 89 89 0

m = 0.00, S.D = 0.00

_20_



A3d 23 2 n

M

5371 HiolE] AE ZF do=2 AdHe 3719 oy ME+=
T 7ol AARE ‘”HM aAoR Axd oF BAS 3}
ol = AlgH}l o] dHolE HELE gy
L%‘%ww HzxE =F5v ARolt. olF g
Aol fdHste] =& Ay [ 2-8, 9, 1017 2o

L

-~

ot

s

output : 2 A
result @ &

A - result¥} output® =}o|

o,
of
o
o
o
©
2,
I
i
:L]
r
i

AA At 100% sk
3% ol A 0olA 059 <A 3
ANE ZAagtat AA gt =5
Bl AElo e 050+1.52, HAE200 A =

5+1.38% yEtdt A3t AR depd %
171 #1871 A £4& AAlskAt. A
PSS Statistics version 23(IBM)olt}. Z+7zte] Hlo|H ME
sb7] f18] FEY Ut A AR EE BEA &
Mann-Whitney #A-& ol-&stidtt. AAl ZA3gtat oS53
zhol= §lthe ZFE (U2 A= 002 AS3 fFoess
Atk TAEAS HAAS e 2-11, 12, 13, 14]°l A
th 37hY H2E Ades BEF AR A"t A3E
olEZX E ATE T JuBrE F o/hld H 6709 AxA

=0

'1% xo ——IJ\C—)]ELI' Lﬂ}\é% §J‘1—E—‘

Y
g 4
do

BN
=
to
)
e M

BN o
N
Xl

o ¥0 52

S
N =)
i)
[>
|
=Z
s
a
d

DTN
o
(o]
o,
4!
rlo

=
o

. OiO.89, 2]

>
|m
w
2 9

QL
pasa
[
XN
Hr o e

>

rol ol
ok
£
AN

|
i
H

01:0 O‘u
o 4 Y o2 o

2 o
ol

=

Mz
ri o

&
=
=

o

S
i

o 1o o
%

ol
ok

%ﬂ o o

i le)
ol
ol

F

s

o
X

(0]
o

==

o
o,
g
fo
2
=
rb
o
of{
2
o,
ol
1o,
£

1 N 3R 4y wx do o Ko
yo
il

all
E:

_21_



H 2-8 HIAE OOIH1S 2

ni;

H 2-9 HIAE OI0IEH29 21t

output Result A output  Result A

ProN 118  121.28 3 ProN 104 103.30 -1
A 104 103.33 -1 A 89 90.30 1

UpP 106 105.30 -1 UP 90 90.14 0
LP 99 100.32 1 LP 86 86.86 1
B 95 95.96 1 B 82 81.30 -1

Pog 95 94.76 0 Pog 82 82.44 0

m = 0.50, S.D = 1.52

m = 0.00, S.D = 0.89

H 2-10 HAE OOIH32 Z1t

output Result A

ProN
A
up
LP
B

Pog

120 120.80 1
100 101.59 2
101 102.05 1
98 95.55 -2
92 92.40 0

90 91.05 1

m =

0.50, S.D = 1.38
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H 2-13 HAE OOIEH22 HE SAHE

aX
Mann-Whitney2| U 18.000
Wilcoxon2l W 39.000
Z .000
A RYEE(LE) 1.000
Fg RosE[2*x(HE RoASE)] 1.000
HE RO ES(LE) 1.000
H& Ro&Es5(HE) .682
HOE &8 .364
H 2-14 HAE OO0IH32 HdE SAHE

ek
Mann-Whitney2| U 9.000
Wilcoxon2| W 30.000
Z -1.621
A ROASS(LE) 105
F& RS [2*x(HE RoASE)] .180
HE RYEE(LE) .061
& RASHE(HE) .030
HOE &8 .008
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Abstract

A Study of Soft Tissue Prediction
of Lateral Facial Profile
after Orthognathic Surgery
using Artificial Neural Networks

Son, Woong Been
Department of Dentistry
School of Dentistry

Seoul National University

Using the artificial neural network(ANN) theory based on the
capacity to compute an amount of information, this study predicted
the changes in soft tissue of patients who had orthognathic surgery
and verified the availability of the ANN predicting the changes on
soft tissue six months after the surgery. This study was conducted
for b3 patients who had had orthograthic surgery with both Le Fort I
osteotomy and BSSRO(Bilateral Sagittal Split Ramus Osteotomy) in
the Department of Oromaxillofacial surgery, SNUDH(Seoul National
University Dental Hospital) from January, 2015 to December, 2016.
Patients with severe facial asymmetry, deformity or trauma and

patients who underwent re-operation were excluded from this study.
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On lateral cephalometric radiography, 33 values from 17 anatomical
hard tissue landmarks in use at SNUDH and 6 angles between Sella
- Nasion plane and 6 lines from Nasion to Pronasale, A point, Upper
Lip, Lower Lip, B point, and Pogonion respectively on soft tissue
profile were wused. The hard and soft tissue values from
pre-operation(T0), right after the surgery(T1), and 6 months after the
surgery(T2) were acquired from lateral cephalometry of all the
subjects. After training the ANN with 50 data sets from 50 patients
of total 53 subjects, hard and soft tissue values before surgery(TO0),
hard tissue values right after the surgery(T1) of the three other
patients were put into the trained ANN. Then the results from the
ANN were compared with real changes of soft tissue 6 months after
the surgery(T2). The mean of differences between the values from
the trained ANN by inputting selected three patients’ data sets and
actual soft tissue values half year after the surgery were 0.50£1.52,
0.00+£0.89, and 0.50+1.38 respectively. Through the result of statistical
analysis, this study proposed that the ANN is available for accurate

prediction of the soft tissue change.
keywords : Artificial Neural Networks, orthognathic surgery,

soft tissue change, lateral cephalometry, anatomical landmark
Student Number . 2014-23072
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