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( Quantitative Evaluation of Nose Deformity of Cleft LipS Using a
Neural Network ) |
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Abstract

Our study aimed at quantitative assessment of a cleft palate nose deformity condition by analyzing the following
parameters gatheréd from a photographic image of a cleft palate patient: (1) angle djff\érence'bétween two nostril axes, (2)
center of the nostril and distance between 'two centers, (3) overlapped area of two nostrils, and (4) the overlapped area
ratio of the two nostrils. A regression equation of doctor's grades was obtained using the eight parameters. Three plastic
surgeons gave us the ‘grades for the each photographic image by 10 increments with maximum grade of 100. ‘The
average reproducibility of the grades given by the three plastic surgeons and the three laymen using the developed
program was 10.8446% and 74+1.8%, respectively. Kappa values representing the degree of consensus of the plastic
surgeons and the three laymen were 043 and 0.83, respectively. Correlation coefficient of the grades evaluated by the
surgeons and obtained" by the regression equation was 0.642 and that of the grades by the surgeons and by the neural
network was 0.798. In conclusion, the developed neural network model prov1ded us better reproducibility, much better
consensus, and better correlation than doctor’s subjectlvga evaluation in addition to ‘objectiveness ‘and easy application.

Keywords : Cleft palate, Nose Deformity, Regression equation, Nostril Area

"R, AR ASAREAYLY
(Graduate School of Bio & Information ’I‘echnology, Hankyong National University)
334, Siemens WO 289 IAF4 ‘
(Slemens Ultrasound Group Korea)
SR LR EEEREEL DT
(Graduate Program in Biomedical Engineering, Yonsei UrnverSIty)
" Asg, RO R gt
(Dept. of Biomedical Engmeermg, College of Medicine, Chungbuk National University)
gAY, AAUSE e oggetna, -wA Az}
(Dept. of Med1ca1 Engineering, College of Medicine, Yonsel Umver51ty)
¥ o] =EL RPEAR 53_43—4371% AEAY FUE AS 277 ATAE Y Lol o5t AFHAYL.
Ardat 2006“‘1-&18%1 FALsY . 2006”5%8%_1

(169)



20064 6% TAESHE =X M 43 HSCH M3 =

I.M &

of @R A EF Y 1Y
p=d

2 3
stz 48 P& 2 HF, 0F L He B
3

I 3o A AR e PEe Aen dgda A

Bol9l g% THE 4F FEd % ol FUHE 2

3]
S (good, fair, poor)e|ut
4 %3 (mild, moderate, severe and very severe), &<
553 (excellent, very good, good, satisfactory and

H7h W] fEeE mulsith, dxe deryez
& 2 iR 3oz HrteAu,
v itz A=
2 2 9D GAtolu} 3D 2AUE
YA GozRE TedR U 9 % 29
B7hskA she AE7F AAn® % ojst 2o o
o]
é‘_}_.
73

Hd
1o
N
N
HQ
=
x
re
oif
o,
ik

>

fRofe Lo N o Lo

kT
fof
by
1o
!
ox

o & f
=
=

e e

e 7ol

L

ot
o o ofp rok

o

% Hrte ARAolge Aol Ark ey
e 54 seugzt U g 3D &0
F AR7E 17K ol gl

£ o

i o
e
-4
-y
o X
o9
of
o
N
H
=
old
(o]
L ofN
o>
g}',
R
ply

N
oft ¢
lo
ro,
59

o X(Z‘;’ rir %
[
- rﬁ' %{5
)
]
ol e
x B
B o
do
T
o F‘E
tfo
rO
o
- of .
3 =
w1
%é o of
N
B
B mn Ry

o o2t
2
i
o
=Y
tz
e
-
>
o

ox
o
)
o,
4
X
ol

2

o
ree o i

(170)

e 29 WFE TEoE B
o) 7%, WA, Aol &ael 19
g :esga, oF A4 FAA

o) F& AR FoAtE FAA
a9 104 95 uEe 4N, A3
Msae o, 4zel wF 35e
vhew 2

w

X

-

O

o 3 IN "

DG &G

UEEREE

e 10,
= N
ol |t
o
™ e
lo
N
ki

2
lo
X

D G 9 G 2] A
Ds: G & G e A

Hl3& HFol tate] o

]

3

79
W 2Tel BT 3E
19} o] B4 )
R AL B
oz BAs) B

o2 3 uge

3 HE HIE s HE
Measurement  parameters
the nose deformity.

for

evaluation of



80

o Z4E . F Al 4E F AL gl o 2 g
Bz ANET 34d 4% 91-02 7 B2z 41/
62 =191 HANAA5E B

% w3l ZEs HARS v
Fo] 4= o], A% 91 = 928 BEHRZ |

61 - 62| = 04 VA%

34

H|Z fIxlQ a4
Fol i gof ube} 2 AUAZE Gl At
o} Zpo) 7k AT} 3 ol A4S & e B R o
& Z0)7] Y8 &4 A9 zolrt} At
et vF F4 9] AR AltEE v ¥
AA Do HWE A Hl#stes Axfoln,
HAY 392 Ageich DyDs DyDs Dy/Dy
g 138 & AUk AAFLFE, D Dy
ol DyE 0ol 7MAYIAEZE DDy 1, DyDs &
Dy/Di2 00 7797t}

W oR N
o,

oo
pu )
o K

=
L

flo o mu rot

&
g
A

F o
Y

=
N
-
)
ox

o

3. HiE WA tiEY

So/S1, S¥/S), S¥/Se, S¥(S1+S2), Sy/(S1+S5:-S5)e] T
7R Y] A48 nds) Btk BALATE S, S, =
OB R Sy/(S1+S)2 059 Hsa, v |
19 7M7)

L =
= 57

m A ¥
SERIE DIFLEEE BIELLIEE FEE s
8659 B B o s BN Td 849
Zgol B 4¥e)3 AEe) 39 2R 1008 BHel
108 2E 02 ARE &% A0z 354 AR 3
HSE 2T ¥ AT e AFE g4
BAe gl 3go] 1% AR 247 354 1070

1=03l, 01/02, DY/Ds, Dy/Ds , Do/Dy, So/S), S¥/Sy, So/Ss,
SH/(S1+S2), S¥/(S1+52-S3)) 8] UAHEE B4 3HA kAT
]2 918} LabVIEW 6.1(National Instruments, USA) %
NI-IMAQ Visiong #§3te] 2273 34

i
o &
o rir >

a7

glSe 2T, 2% ¥ WEHg e g
Picture of nostril angle between the long nostril

axis, parallel line and nostril boundaries and
center line of nose.

AFgatol vl A& 4y HTe] AEs) vheag A}
|3t vjFY AAE FL dojt}. Ao FHALE F
5 d4% A7 o] He AS Fe Aolm, F 7
of Me vjFe FFHo g 7L Aotk LEE H|FA
£ AA) 459 HFolE AA 08% ¥FE uF
g AR AN ZAV B ity Z2 Y
& Agsto] ulge) WA uT FY 7 ¥ 4 A
£ At

Y58 ARTRE $A BN B AW 2 9
oste] ARBATL £ ANE FE52, AFT 2
& o] &3std BA A} Qe Adete] JABAE
58 Baka 2R3

IV. 22t U D&

399 A& 38 ukE FHrld g AEHE 47
AT 12 159%, AE2 e 7.0%, Ao ML 96%
ZA H 108%IAct. vk dukel 33]9] Hrte A
Fe A& TAAM A& oH, AFEHE &8 o
HHQl 33] WHE Hrle] gk A HEAS YRkl 12 88%,
ARkl IT= 7.9%, dukel ML 54%2 Ht TA%ZA,
AE2)9] HA & AHESATH(ED.

Kappa value’} 0.4 vjglo]ldl & AUAx (0470.75&
BE, 075 o4 5 IA=E e Kappa
ARE AHESHA @ olfre AEYEe] 1008 TS
7NEL 2 1048 HF o2 HtE el A5 st A

£39) wolEst ol WFF e Agol7] wWEo|rh

<]

-—

¢

2
Ao



2006 58 TS EE

==X H 43 # SC H

H3=E 81

=z 1. M9 3oln} avutl 3olof WA, EZEHA ¢ E 4 2 mejo|eel 2ol HIESele| ArabEHA
M d o feld
Table 1. Mean, Std. deviation and reproducibility of three ~ ~ Table 4. Correlation and significance  between each
doctors and three laypersons. parameter and doctor's score.
AEY aytel Parameter correlation coefficient | p—value
I 0 mj] 1 I U 61— 62l -0.36" 0.0008
B 56.0 64.0 55.9|54.1 56.8 57.1 0./02 039" 0.0002
E-%_\ 2 ] *k
EFHA 81 39 5H11}45 4.3 3.0 Dy/Dr —0.45 <000
ZH A4 (%) 159 7.0 96|88 7.9 54 Da/Ds 246" <000
A8 (%) 10.8£4.6 7.4%1.8 Di/Ds 0.19 0.0725
E 2 39lo| M2l 7438 HAE BRU et o S5 0.06 0.5985
iy Sa/Ss 046" <.000
Table 2. Kappa values between three doctors for Sy/Se 045: <.000
average of three tests. Sa/(S1+S2) 0.60 <.000
Ss/(§1+S:—-8 0.57" <.
Kappa Value A% AFAN AZI AR > 000

Al 1 0.43 0.49
A 0.43 1 0.36
2L 0.49 0.36 1

E 3 urel 3ele| 33 HAE #@agtol oist 2t o
2lofele| folM AHE

Table 3. Significance of each parameter tested by 3
laypersons for three tests.

Parameter Average®*S.D p—value
161 — 62| (deg) 17.23%£9.51 0.08
61/6 2 1.68£1.25 0.24
Do/Dy 0.13%0.06 0.05
Dy/D3 0.14=x0.07 0.22
D1/Ds 1.00£0.13 0.86
So/Si 0.97x0.28 0.34
Ss/S1 0.62x0.21 0.73
S3/Sz 0.66£0.07 0.66
Sy/(S1+Sy) 0.31£0.07 0.39
So/ (S1+S2—S3) 0.47£0.47 0.59
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Table 5. Kappa values between three laypersons for the
average of three tests.

Kappa Value kIl Ayklll A HkeIIIl
Aukel] 1 0.84 0.76
AT 0.84 1 0.88
UL 0.76 0.88 1
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