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FRIAMATAAR Y] A e YA
A &9, A3 94 (landmark identification)
2 ASHFAA LAt L3t F3FS WA
9, o2 At Wrte FRIAMATAAL
Ao A A2 JxA82A FasiH?,

dtg oz ZR FRRAATFAANRE 4§
A Ao didle] F8E 4T AA
DHAA EFstuz Fzdo] FAHsH &
o] AP B 2440 o o= 3
on, gREY eaprt ASFHE AT AHdAo
dydttn AP AEH A4 oxp
e A7 FERRAATEAZ E44] ol&HE

ASAT Az 43S A A =Hof A9 H
7t 2 /71 A 5 o

FRUALAFHALA Q] @ 3tol] i Q75 4

5.z

7ot S Y

q-u4d T

HEH, Shaw”, Aouda 5'0¢ FHIA v &
Vet §}= ojF Ztim E.r-o}?&il, Gron
We seol glavssl A ASA 08%9 2
°o]& Yepdntn gtk Midtgard 59¢ F¥
aA7IA A BRYAZ QAG Q2E A3l
FAE AARANAA &FeAS W 23+ of
z Ay 1393, Houston 598 28 &
FAAFAAR Y 23 ofF 23 YA EHA
= gon Fdd YALAALK S HALE of YEL
ur-‘e extur} 2k B sty ot Ahlgvist 5
< 3R A A A9 74z Hold iy,
Tng $9¢ SEPAAFAAAS AZH A
el distd A7t
Sandler®s} Cooke S w2z 1l uiz
FGA 9 S FREAMAFAARY] Ao W
skl Baslged], 538 Cooke Y€ 24
7kl QlolA ‘Q@A}H M E(error percentage)’ )
F8AE Z&3
AEAQA o4 Wo] Hrl WL WY Al
U o] Wi exte RS ARE ZYtn
BnE A, Az FE&wr} on g siAlgE
2 37 AA AT 71]"310] o) 3 &hof o}
ok a2y FE FEZ o] £3A S W A
T & FE9A4 @01%‘1 ARt @] o &
ol & ZME A eE Bt AYUE Ht
"“ﬂ"] 279}k a2#A Cooke 5-& Midtg-
ard 5V At QX MEE, Buschang 5
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< o) g AR HdQ A& Al 4 (coefficient of
reliability)’ & &3 H718 F3sdoh

FREAAFAA BAA] exte] REL
AZE A3 Fde] dvkn LA u), A<
A& FINA 2E Folnal sty k¥
PEHAH”. Eppley E7¢ Lut whAAARA
< Ag 938t AFH AR L Sto
el AE FPANPeEN dz2AL ¢ F
A& + At FESASG =g gt
AVAARRLE Al G948 & AS dz: 2
3% 24, edge enhancement® E3td o
B2 HEE AL 5 07, A AR 2 AS,
FRAMARAAR AFENTY AAE A&
& At BnEgo® . gy gt Bad
AR E ZE old2a AL dEFHQ Aze
& Yl vEld Assd 94 4 5
A DY E WolEd JA4AH RS YA £
yojA] gL 493 AlAHEA H2g o
F A 4ol AetEALD Wy As
3o olzg Ay o] FRUAMTFHAIR Y
AZ QAo ojH YGFZ vix sl dF 3
7¥7F 4 83t}

2 A7E FEPTEAREY Ag 98
A9 AS A Hrlsks] flsted AlAEY
o, F8 FRUALAFAAAS gt A
olg Al JAET AL I A=A 2
2 "l mslich

I. APfs X 2y

1. S=

€ A7 11904 134 Alol9] &t 48] &
B FREAATAA %6 E ATARE A8
P asg
2. B

5 FRYAI T AL Panoramax(Asa-
hi Co. Japan) &971& °]&3te] 75kVp, 10mA,
1.2-1429] 4B 2o A o] FFTHA7T B0
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de FHIES 8x10913] 2 WAL HES o]
g3te] Bl o] =AUt e IE
2 FPM 3500(Fuji Co., Japan) A EA47|& o]
&3t YT zho2 =AY

REE 3= A AA E9E w3 £ 1084
INZE & A3 A0 $Hs &go] Al
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Fig. 1. Landmarks used in this study

1) A&71&4

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

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

3. Ar(Articulare) : the intersection between
the external contour of the cranial base and
the dorsal contour of the condyle head and



10.

11.
12.
13.
14.
15.
16.

17.
18.

18.

2

N

L DO

neck

. Go(Gonion) : the point on the mandible of

intersection of the ramal and mandibular
plane

. Me(Menton) : the most inferior point on the

symphyseal shadow

. A(Subspinale) : the most posterior point on

the anterior contour of the upper alveolar
process

. B(Supramentale) : the most posterior point

on the anterior contour of the lower alv-
eolar process

. Ba(Basion) : the most forward and lowest

point on the anterior margin of the foramen
magnum

. ANS(Anterior nasal spine) : the tip of the

anterior nasal spine of the palatal bone in
the hard palate

PNS(Posterior nasal spine) : the tip of the
posterior nasal spine of the palatal bone in
the hard palate

PP(Palatal plane) : the line through ANS
and PNS

MP(Mandibular plane) : the line through
Me and Go

Ul : the axis of upper central incisor

L1 : the axis of lower central incisor
LS(Labrale superius) : the point indicate
the mucocutaneous border of the upper lip
LI(Labrale inferius) : the point indicate the
mucocutaneous border of the lower lip
sNT : the most anterior point of the nose
sPog(soft tissue pogonion) : the most
anterior point on soft tissue chin

E plane : the line through sNT and sPog
BAEA AF 35

o 1"

. S-N : sella®] A nasion7te] Azl
. S-Ar : sellaol|A] articularezte] A
. S-Go : sella®| 4] gonion7te] A&

Ar-Go : articulareo] 4] gonionZte] Azl

Go-Me : goniondl|A] mentonZte] Al

. N-A : nasion®|A] subspinale7te] A#

. S-N-A : sella, nasion, subspinale A}o]2] Z}

. S-N-B : sella, nasion, supramentale A}¢] <]

27

9. A-N-B : subspinale, nasion, supramentale
Atol o] 7}

10. N-S-Ar : nasion, sella, articulare Ate]2] zt

11. N-S-Ba : nasion, sella, basion A}e]e] Z+

12. S-Ar-Go : sella, articulare, gonion A}e]2] 2zt

13. PP-U1 : +#7i% % (palatal plane)®} et &
x| 9] F&o] o|7fE 7

14. MP-L1 : 3}2}% " (mandibular plane)¥}

ot ZHA Y FFo| o]fe Z

oo~ o O

3) A=A ASYE

1. LS-E plane : facial esthetic planeci] t3t 4
&o] WR-Huk ALY FAA

2. LI-E plane : facial esthetic plane) 3 3}
9] v§-Hu FAY F4AE

3. S-sN-sNT : sella, ¥%3 nasion, ZE°]| °]
7

4. S-sN-sPog : sella, 9%3 nasion, @33
pogonion®] °|¥= %

4. AZ 2 By
1) ¥k A Z(conventional measurement)
593 A 22 FRUAMAFH AR
o) acetate tracing £A1E 23 4H AF=
EAle S At 14829 Az A& 43
Eo Ax3 AZ&L APt

2) A4 44 AS(digitized measurement)

29¢ &2 FHAAFEARIE Sony SC
77 CCD7}H 2HSony Co, Japan)Z 640 x 480
pixel matrix® 256A1Z=9] video capturing
boardE 7} Macintosh Al (Apple Compu-
ter, Cupertino, CA, USA)e 33¢183ta] Em-
ago X213 (Oral diagnostic systems, ACTA)
£ o] &3] 7 FEE ASsIA) ol st
AZHol 71 & AXE F I=E Yz ¥
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Z3: 23S st

3) ¥4 by

Z} 3AF G 249 WAMAAA 3 A S
#Y93 AE F 9 A8 NHE-E% (repeat
measurement)oll g 2LA}E Yo, AL
YT AL A ASX 9 F AR EYT AR
o] ASAE o] &3] wHE#(retaken mea-
surement)ol] W & H7Fst o)

dut AlZo) dig A WAPAAR Y wkE S
AE AZLR, T Ao wtEEgd YAMEARR
o] 2HX & BToE, AF 448 AlZd dF A
WA S wEEEAHAE CEeg, F B
wrRad g WA AA e 24X E DER B F
31 tHFig. 2).

HA A, B, C, Dl disteq & AlZa=Ee &
B3R zolol S 759 2™ paired t-testE
A&ste Z #he R AFsA
E3 4 AEZA9 eaE HEIIAEA
Dahlberg 4%, 2 ME = y5d%/2n (d& ¥H&=
A9 A n& HEZHY AR F)E o] &3t W
Hexg Fatgon, ddAdoz By oulg]
£ 24 53¢ 915t Cooke 590 4% &
AHAEES Tt LAHAEE 2 A=Y
29| 2394 (variance of measurement, SD?)
of tig ¥Wd e A}e] W<(variance of method
error, MEDE HAEZ HA|g Aoz B AL
oA ZRAHFSDHE 124 AATE dFolE

of et A7} glo} B AT AT x5
€ F3o15Y A8PE ol gsiiTh

m. A3An
1) AXA! PX20| =FX| X0I(Table 1)

BE FEAAN Ayl A S WESHAY =
A Aol7b 74 Hsken, A 944 AZY
HHEHPA EHA| Aolst M Ao

A AZA 717 2 A ZolE Bl
FEL S-Nog, gult A9 29tE2y ¢ gt
2a&9A], Zk7h 0.34mm, 043mme] 2ol &, Al
T 43 AZY vEZY 2 BEEGAN 47
0.35mm, 0.50mm¢] #}ol& Yehfic} 713 2
£33 Aolg B FEL gyt AZ] wiEE
2 4 wEEY A 94 AS9 BREYA
£ Go-Me2 &, Z+z} 0.76mm, 0.94mm, 1.05mm
9] ztolE Ve R, AT 43 A9 wy
ZAAE Ar-Go2 2 087mme zlo]E Jeh)
At

4% AZdA 713 e A ol & B
22 At A& WHEEY 9 HEEY AlF
43 Az wtEEAHAE= S-N-BE 747+ 049
%, 053%, 057=9] #< Jeridon, A4 4
A A2 vrEAYGAIE A-N-BE 06059 3
et 71 & $3A AolE B #
2 S-Ar-Go2 2 Uut AFe WS 9 it

[o

Ik e

First recorded radiographs

Second recorded radiographs

Conventional measurement

First and second
repeat measurement
(Group A)

First and second
retaken measurement
(Group B)

Digitized measurement

First and second
repeat measurement
(Group C)

First and second
retaken measurement
{Group D)

Fig. 2. Design‘ of this study
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Table 1. Mean differences of conventional and digitized measurements for skesletodental

Group Group Group Group

C-D A-C B-D

Digitized
measurements
Repeat Retaken
(Group C) (Group D)
0.35 0.50
042 052
0.78 034
087 098
0.78 1.05
062 091
0.70 0.83
057 0.66
064 0.60
0.66 0.85
0.74 0.85
1.13 1.30
0.79 098
0.74 091

structures
Conventional
Measurement measurements
Repeat Retaken
(Group A)  (Group B)

Distance(mm)
S-N 0.4 043
S-Ar 0.38 0.48
S-Go 0.59 0.64
Ar-Go 0.63 0.84
Go-Me 0.76 094
N-A 0.62 0.84

Angle(degree)
S-N-A 0.68 0.72
S-N-B 0.49 053
A-N-B 0.64 0.70
N-S-Ar 0.61 0.88
N-S-Ba 0.66 083
S-Ar-Go 0.82 1.03
MP-L1 0.63 0.89
PP-Ul 0.66 0.77

* P < 005

Table 2. Mean differences of conventional and digitized measurements for soft tissue profile

Conventional Digitized
measurement measurement
Measurement
Repeat  Retaken Repeat Retaken Group Group Group Group
(Group A) (Group B) (Group C) (Group D) B-D
Distance(mm)
LS-E plane 0.36 049 048 050
LI-E plane 0.4 049 051 053
Angle (degree)
S-sN-sNT 061 0.70 0.89 0.78
S-sN-sPog 0.39 060 0.60 057 -
* P <0.05
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B&gA e 47 082%, 10329 Aol &, AF
P8 AFY BEEZY 3 HEEGAE LI3=
3 13029 Aol & YeERAH.

AR FAMdE AolE BY FE2
ot ASe WESY 9 wEEG T3 N-S-
Arst MP-L1, AF 42 AFe 554 & &
E#9T9 S-N, Go-Me# N-A, €% A
3 Ax 9% AF wESPLTY S-Go,
Ar-Go¥} S-Ar-Goel it

2) XA PR=20| FHA XI0(Table 2)

A AFAA 7173 FL Aol & B §5L
Yut A 2o HHE-Z% Al9] LS-E plane°] 121,
7 £ Aolg B 5L A 94 A9
wrE#gAle] LI-E plane2& Z+zt 0.36mm,
053mm¢} & el

4% AZAA 71 Ze Aol g BQl e
Vg & Aol B FELE AF 9 A9
wrE.ZA A ol S-sN-sNTZ Z+z} 0.39mm, 0.89
mm® & JERIA T

FAgH g foAde AolE Bl g5
At AFe] wESY 9 wEHEGTLY S-sN
-sPog# 44t AEH AF 94 AZe BHES
A9 S-sN-sNTH T}

WEHIAY Go-MeolQith. 22T 44 He
AAES YEd 2 HEEFA 9 S-gO
NI, 71 2 LANAES e $2E W

Table 3. Errors of conventional radiographic measurements for skeletodental structures

Repeat measurement

Retaken measurement Change in error

Variance
Measurement (SD)? (Group A) (Group B) percentage
_ Method Error Method Error between
n=240 error percentage error percentage group A and B
Distance(mm)

S-N 76 04 21 04 21 x1.0
S-Ar 116 04 14 05 22 x1.6
S-Ge 20.0 05 1.3 06 1.8 x1.4
Ar-Go 176 05 14 0.7 28 x2.0
Go-Me 194 06 19 08 33 - xL8
N-A 129 06 28 0.7 38 x1.4

Angle(degree)
S-N-A 123 06 29 06 29 x1.0
S-N-B 137 04 12 05 1.8 x1.6
A-N-B 6.3 05 40 06 57 x1.4
N-S-Ar 210 05 09 0.8 24 x2.6
N-S-Ba 250 0.6 14 0.7 20 x1.4
S-Ar-Go 336 0.7 15 09 24 x1.7
MP-L1 504 06 0.7 0.7 1.0 x1.4
PP-Ul 410 06 09 0.7 1.2 x1.4
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Table 4. Errors of conventional radiographic measurements for soft tissue profile

Repeat measurement

Retaken measurement Change in error

Measurement Va’(’g‘g‘;f (Group A) (Group B) percentage
=240 Method Error Method Error between group A
error percentage error percentage and B
Distance(mm)
LS-E plane 58 0.3 1.6 05 43 x2.8
LI-E plane 6.3 04 25 04 25 x1.0
Angle (degree)
S-sN-sNT 149 05 17 06 24 x14
S-sN-sPog 100 04 1.6 05 25 x1.6

Table 5. Errors of digitized radiographic measurements for skeletodental structures

Repeat measurement

Retaken measurement Change in error

Variance
Measurement (SDY oo (;I)rror oo ]%)rror belt)\?vr::: tngcfup
n=240 Method error percentage Method error percentage C and D

Distance(mm)
S-N 7.6 03 1.2 05 33 x2.8
S-Ar 116 04 14 04 14 x1.0
S-Go 20.0 0.7 25 0.7 25 x1.0
Ar-Go 176 0.7 28 0.8 36 x1.3
Go-Me 194 0.7 25 09 42 x1.7
N-A 129 05 19 07 38 x2.0

Angle(degree)
S-N-A 123 06 29 0.7 40 x14
S-N-B 137 05 18 0.7 36 x2.0
A-N-B 6.3 0.6 57 06 517 x1.0
N-S-Ar 270 06 1.3 0.7 18 x1.4
N-S-Ba 25.0 0.7 2.0 14 7.8 x4.0
S-Ar-Go 336 10 30 11 36 x1.2
MP-L1 504 0.8 13 0.8 13 x1.0
PP-U1 41.0 0.7 1.2 08 16 x1.3

BagAle N-Agrh
A8 L AHAEHE Ar-GodllA 7HE At

ulE =

P |

ol g HEEY

7% AZol 714 e PEoAE B ¢
28 gE23A 9 SN-BALH, 73 2 Wy

238 HQ gE wEHGA 9 S-Ar-Gool
th 2lm 4 e QAHAEES Vved &

& vhE2Al9] MP-Liol3, 718 & 24
HAEE Jeld &2 wtREgAe] A-N-B

& o 32
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Aot HESH g HEHIA ] A
EHE N-S-ArelA 7H3 o).

4) AXA JXE0| Bt A= 2RH(Table 4)
WEez 4 LAHAEE A A W

#GA9 LS-E planed =3 Zt= AZ9]
#gAl9 S-sN-sNT &4 713 ok

dr e

5) ZXA FXREO A SN AE X
(Table 5)

Azl AZAN 7P 2 BULAE HA &
E& BEZF A9 S-Nelflen, 7hg & W
2AE B FEL NEEFASY Go-Meol
o 21 7ML LAHAES JEd &5
eSS S-Nojx, 7 2 294
ES Jed 52 WEHGAY Go-Meol3d
o RS d@ FEFGAY eAHAE
¥le S-NellX 718 3o

4= ASAM 71 e PHLAE B ¥
B2 BHE23AY S-N-BHoH, 714 & ¥
L8 B9l 52 WEHYA9] N-S-BaRith.
aglm 7P #e 2AVAEE Ul 5L
WEE Al PP-UllRz, 718 2 2494
EE vetd #52 wEZYA 9 N-S-Baitt.
HEZA ] B HEEIA S eAHAEN =

rlo

N-S-BadlA 7} Zoh.

6) CIXA EZ2O| A&~ M AE X
(Table 6)

W 0 2t Al AEA BE §E0] 042 F
dstdon, Ztx AZA] WEHGA S-sN-
SNT &&o] 71 . QAHANEE AY AS
Al vtEzx 9 ukEZg A 9] LS-E planed &
o], A% A A HEZYA Y S-sN-sNT &=
o] 7} Fth

V. & 3 1ot

SRMANAFAANY AZ o3 22 AE
A A4 o] gtz FA Y. oY
& AZAe 949 JPZL 2 AEHo] oy
of A=kl Wt A3 JFL Wtk
Z Nolu MeZo| S22 9 Zo 9% A%
e AgHoz 4A A4 & ga®, 3
2oy PNSZo| t& ZXEER FHEHY
Yehd o= A gs wysts] o8 $H, AU B
pointZo] AZAo] FAAY FAA AT
W QA7F BT FEo] A,

B AN A R 4% AZA lmme] 4
Ee 120149 23 A5 B FEL ASF

I AZA 9 Go-Me# 4yt 2 AT 94 A

Table 6. Errors of digitized radiographic measurements for soft tissue profile

Repeat measurement

Variance

Retaken measurement Change in error

Measurement (SDY (Group C) (Group D) percentage
Method Error Method Error between group C
n=240 error percentage error percentage and D

Distance(mm)

LS-E plane 58 04 28 04 28 x1.0

LI-E plane 6.3 04 25 04 25 x1.0
Angle (degree)

S-sN-sNT 149 08 43 09 54 x1.3

S-sN-sPog 100 06 36 06 36 x1.0
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ZA19] S-Ar-Go #2.2 dlF-Ee FEA 1
A & A& HolA ¥ttt tE =3 H|
Wateq AgRoez & Wolg Hel FEL Go,
A point ¥ FHX| ¢} #w&o| et 2 A4
I A RE FEoA At AZ WHESAH T,
AT % AFY HESH T, It A 59 vty
29T, AT 2 AFY HEEYT £o2 2
A7 & AFgE Ao, 4714 A vl el
A FoA Jde el & UEd &5 =8
ANt A 2o WHEZA Z3} wE o F7He] o]
£ a2oA I E  gldde A2 Aged 4
T AN oul 9 A4 J A AZET
o] x}o|7} 24| %S-& Forsyth 529 A7}
2], o]& Forsyth $7¢ &4 AzEe A4
FHeZ HIg Wi, B Ao E 256 AZ
T GAE o] &3t o Hol AU o
2 Aoz yztd dut A2 A4 G4
AEA o4 e Aole BEF Go TR
ARk o}AL Gool H¢-Z9 74 L Fon
2, A8 A9 Z3E 1ol & Hole FH¢-59
Nz BAE FAl A 831771 Brlsaslr]
&2 Aoz AZHEG, AA Al G4 ASA
52T FHHE FELS 493 F3lxrt
Fol o]4Ad gk F730] E7M5dN, 4
F3 Fe(noise)o] LAsIA.

Ad AL 2= F7}, smoothing L edge
enhancement® %% 4 %7(image enhance-
ment)e| 7Fsdte] AxF A FA] duk ALAAL
AEth $4ats 27 g v 231 8
389 Asrt dAetn £ Axze 71 F
< A¢ Gt ARG o 2 e3lE Hel
e 27x 2aPHagth & d7qMEe 9
B AFA ] 4% A9E Byed, oA
dxA9 Ealxrt YR AA WA AR A
g FABA 49 BRI BE AAHA
37 QEA Ao Azdcl

QAAHAEE 4yt AZFAE HEHYGTY
A-N-B ¥ N-A, AlF 94 ASAle vHE &9
79 N-S-Ba @ A-N-BollA o, gy
g5 oA WHEZ o vlste] wtEHY T 7
S & &g JeEl e, 53], dut AZA) 9

Ar-Go, N-S-Ar, Al 974 AZA9 S-N,
N-A, S-N-B 2 N-S-Ba 3&&-& utE 23 74
H] 3o} HhEEG oM Tl o] LAHAE
2 Jehigith 8 a7dde 2L 599 &
Zoj@oloA A pointet N& 24517 ol Hch
£ Cooke 9] Ba9} 9x)5tE|, A pointe)
7S vny Fuo Y| ete] Wl Az
AAAN Yeidz, N Z$-E Baumrind 50|
FAE 3ol AREA 423 AA 7] Dk
1 AFE ¥ Cooke 592 Noj Aetdn 2
Ao vehg 43 s ot B
232 9ok E3% Forsyth 2% N3} A point
5 7FgAE e fAX% ASHAA 27t Fok
1 Busgon, 53 N dF dz33 A
3 ZIEE 7HA AF G3NA A sEAE
g9 o] A4l o7t 2A Ve £ U
< AFsAct

o] AT gWt FR FRURIAFAANS
olRg oz A% FAse Aoz, Lt WAL
AR A 9} e HYQAE JHABEZE dut A
ZX 9} AlF B AFA Y 2349 gl AF
A A4 S eatd 7|Agd. & A4,
A 43 AFol dut ASHEY o7 e Ax
& BAFAUAR BAEY FoAE B I &
2 =E.

Ad G4 gt HAME AR o H]3le] oY
A AR E 7IA 1 YA, o] RE PAdd] A&
k7] Sefae 7lEA oz dut HARHARAH of
7HA BB 2Ho] glojolRitt AlF g3 A
2 37t 8’4 = (spartial resolution), Al X% 4
o} RS =3l Wil g% Alzre W
7+ % (sensitivity)o] @2 9T, SRUALAFE
AR L olF Adstn, AZFF AXH L FA
o #33Ez Y& Z3lE HYE /A AT 94
4817} 7B ). Fraser $27& FRALAALR
o He F3x HYE FAHA A6
A e 12 bit(4,09% AZE) 93] 87ddx 8t
A3, Wenzel” & 3 x 4em® FUHARA %714
AZEE 6 bit7hA] ZaAALE 75t
sttt FRHAMA AR AR 223 A
WAAARZ G A 8 s FEdEe Ads
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ot JAdEHd wat 125 Ip/mmPelA 8§
Ip/mmE 477 AAH 3z ik

Forsyth 7 FRUAMIFZARS A%
o] Yyt /\Hlﬁr 22 Ag5S A9
8} A& 512 x 512 pixel matrix, 64 AZ% o)A
o] Hojojgttya A|etatct.

TR AR Y A d4ske A
A% 2 A A5 FH) o], gz 7]
9 43 A YEAIY v gas) 3 S
3 oj o] AR} TF FF WA FEY
Al A% A i (digital imaging plate)& 0] &1®
°¥°4 AY AF4DEE ISTUH, A9 At

A xss Y Bz H2 S3ix ¥ E
M gL A2z AT AT 43S dE
g Sleglat Qg

vz E

Te Rreianand A 498
AE WA Astel NPHAL
PAATFAANRY B4 L §
299 7499 DN PARA A
F 3 AZE NP8 2 23

X, rf

_I[)I-

leﬂl rzinﬁ:&i
(¢
o H
X“%m-m
_3!‘=rm
_IBI°'H

By A
_QL
)
g

ﬂi‘_ 11011*1 134 Atele] ) 48 <]
AL FHALA 96u]E o] &3l o
| 535 S| Apole] HT 9 LAHA
TRt

m L e
iy o
-{n

a 3de g3 2o

fu—y

. BE FEA gut A2 uiB &7 &
B2 ZA7F 7 FAsken, Alg 94 A9
HEHGF) FHA A7t 7 Ao
2. Ut AT A 92 AST SATHR

frejd sl Alol & Bel 22 MEZH T
9] S-Go, Ar-Go, S-Ar-Go & S-sN-sNT%
1=

3 BHEESA 7 EAG LT %ﬂ]fi}x—ﬂ—"—i S

JA%de AtolE BQl gEL At AZAY

N-S-Ar, MP-L1 2 S—sN—sPogol o A
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4 QABAEE AW AZNE ¥

4 44 AZA19 S-N, Go-Me 2 N-AZ€th

akE hod 7o
A-N-B 2 N-A, AF 94 ASAle uts &
4729 N-S-Ba 2@ A-N-BolA ZLA Jehy
o}

5. Ak AZAle] Ar-Go % N-S-Ar, A% 94

AZAl9] S-N, N-A, S-N-B 2 N-S-Ba &
22 WEEH 7o) Halo] WEBIToN T
W) ol el eAWAES eI
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-ABSTRACT-
ERRORS IN DIGITIZED LATERAL CEPHALOMETRIC RADIOGRAPHY

Seon-Doo Jeon, Bong-Hae Cho, Kunng-Soo Nah

Department of Oral and Maxillofacial Radiology, College of Dentistry, Pusan National University

The purpose of this study is to evaluate the cephalometric reproducibility in digitized cephalometric radiography by
comparing the measurement errors between the remeasured and retaken conventional and digitized lateral
cephalometric radiography. The mean of the differences and error percentage of each cephalometric measurement were
obtained using 96 lateral cephalometric radiography from 48 patients between the age of 11 and 13.

The results were as follows;

1. The repeated measurement group of conventional radiography showed least amount of mean differences while those
of the retaken measurement group of digitized image showed largest amount of mean differences in every
measurement.

2. The measurements which showed statistically significant difference between the conventional radiography and
digitized image were S-Go, Ar-Go, S-Ar-Go and S-sN-sNT in repeated measurement group.

3. The measurements which showed statistically significant difference between the repeated and retaken measurement
groups were N-S-Ar, MP-L] and S-sN-sPog in conventional radiography and S-N, Go-Me and N-A in digitized
image.

4. Large amount of error percentage was shown at A-N-B and N-A in retaken measurement group of conventional
radiography and N-S-Ba and A-N-B in retaken measurement group of digitized image.

5. The amount of error percentage at Ar-Go and N-S-Ar in retaken measurement group of conventional radiography
and S-N, N-A, S-N-B and N-S-Ba in retaken measurement group of digitized image was more than double than
those from remeasured groups.
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