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ABSTRACT

Purpose : To compare the accuracy of digital subtraction images acquired by two different methods different in
positioning four reference points for geometrical standardization.

Materials and Methods : A total of 36 digital radiographic images of 6 volunteers were taken at the areas of the
incisor, premolar, and molar of both the maxilla and mandible using the Digora system. Each image was moved 4
mm vertically and horizontally. Four oral and maxillofacial radiologists performed digital subtraction radiography
between the paired images before and after movement using Emago (Oral Diagnostic Systems, Amsterdam, The
Netherlands) and Sunny (Biomedisys Co., Seoul, Korea). The standard deviation of the internal gray value in
Region of Interest (ROI) was statistically analyzed between the two programs using the paired t-test.

Results : The standard deviation of pixel gray values from the digital subtraction images using the Sunny program
were lower than that of the Emago program (p<0.05). All observers showed significant differences between each
other when the Sunny program was used (p< 0.05), but one observer showed a significantly higher score than other
observers when they used Emago (p< 0.05). The standard deviations of premolar area from both Sunny and Emago
programs were significantly higher than those of anterior and molar regions (p<0.05).

Conclusion : The subtracted images using the Sunny program were more accurate and sensitive than those taken
using the Emago program. (Korean J Oral Maxillofac Radiol 2002; 32 : 107-11)

KEY WORDS : subtraction technique; radiography, dental, digital; radiographic image interpretation, computer-

assisted
e = < FAAA £ FEE GA4AE AAN W) e
ATE BAT 9 oI G 99

HALGATAEE AT Aolg T FIT WAL

This study was supported by a grant of the Korea Health 21 R&D Project, Ministry
of Health & Welfare, Republic of Korea-(01-PJ5-PG1-01CH12-0002)

A4 2002 39 134 A 2002 49 229

Correspondence to : Prof. Soon-Chul Choi

Department of Oral and Maxillofacial Radiology, College of Dentistry, Seoul
National University, 28 Yongon-Dong, Chongno-Gu, Seoul, 110-749, KOREA

Tel) 82-2-760-3498, Fax) 8§2-2-744-3919

E-mail) raychoi @snu.ac.kr

29 wlHe 4%
ERE B



MTAEAA MU M2 CIXEIMSH S FEY HuAT

S5l A77) Al

A& qx ezl Hr| e AT 24
& F1 FYT RIS Fd3 Ay IF3x, dxx Y
7188ty ®F3}7} o] FoAof d}. E3lx Y dzE &
#3312 93 4ol Ruttiman §'2¢] F733 robusty,
Ohki 572] FHaAlFw Sol dor 753ty wFEs}s
A% whgole maeE Mt FR IR A9 2] 42)
E o] 43 wpy!® o] 4Vl & Dunn 571 A
galA 7)skEtA 2F237) HA| g2 F A Hxdegat
A 4712 LA (reference point)2 AA3t 1 S

Teisle] dae Aleltdos wFHAY & B &

st o) & niEtoz FHFEHE o 4% Z=2Ido] EH
o F cjatellM ZA7 a9 S RSt 1 e
AXE SHA AL Bt IAAA AT (re-
constructed image)& FAAT F o|F o] &3t AALZA
AL 4& 5 WA AL ol AA ALY TAE
& AEske AANA 19 AEEE A AR
St gldd vind A qALFAGEE d& 5 3
o} AAz GAHGAFAEE Agsts A Fo F
PgollA sz A A3 N 713EA
Hede AR SeldkA] ool d&AE AAsE
FAoIA B3 0 F Wl AT AT IS
Q7] o wety sRdHes A dXHE M
o W$HE AAFE 5 e A whe] st

ol dFME F Al 49 HEAHE dAste
Vgl BAE Mg AFE S 2o et o
A EAeS Agste Addz dehd HAEFAA
A9 AL 7128 z2a vz JrkstaA sl
=2

1. 93 =

202 69 (dA} 39, 32} 39, JFEH 2494 o
Aoz Ata sjele AAR, LAFAR, A RE A7
sty 2 36v19 HA NS I AHEE 7Y H
A g A2 =5 A= Digora (Soredex Co., Finland)o]gle
o ) ¥ &< 7] (Heliodent DS, Sinora Co., Germany)
Z 7mAS8} 60kVpel ZAA AABE 0.10Z%, 27X 2
= 0.13%, 9 F-X2E 0.172 ¢ =& A FH0

QA 77 A B9 Rolo] HANRE W A
b fie Az AT DALY 95 FY 3o
A AF e 297 2, 2FARE 274 2, AFAR
£ ATA 207 & BRI G o] gm ST
el $AH=E sien) Agel weh AL A
33}, Adobe Photoshop 5.0 (Adobe Systems Inc., San Jose,

USA)E ol4dted A5 36ue) BAEGEE £ 3
3 44 ez 247 4mmH HAo|FAA F 364
AL A3

2. Aaby

1) CIX2gASHee flst =203 I

712e] YAdedAEAEe 98 Z2a9el Emago/
Advanced v3.2 (Oral Diagnostic Systems, Amsterdam, The
Netherlands)ell M= & vje] HAHgAolA g oz
A9 AAEE 449 A3HE vheAE o83
Adshe FAoA e BAA7} vepd o3 £
A e GALRRTA HAel AFE F 5 o=z o
24 Melle] v Lo|3t =2 <l Sunny (Biomedisys
Co., Seoul, Korea)E 70d3}¢ict. Sunny ] EA4J-& v}$29)
A ol5el Wt F9) FEES 34 Aozl 2 > 9l
o LEERXES CEE S DI EER L
et Aol A W7 W 7)%e] Fesigiet
= ez AHY ANE ARG S Y= vhead
ANAE shte] Foz Asidd adm s)ee za
2YelAE T o) Gl 2zt e e A
ol At & 8749 HE WMol WAk sz o
$4 AR 277 e A 1) Be AgHE I
AR ok 3= EHFre] ot AL =z IdMe
Ztzke] GAatellA 47le H3E Yoz HdAst o
& AAed LR77F UAY whEASA @42 A¥ A7
A 42 gL A ARG & =S 74
atdet.

H

2) CIX|EH SN2 Al
APAE FAANAIAS FolollA 219 o] F
o] slem HREHFAFA & Aol = 4 7
kALl E AFAz FAFE S dALGATAES
Bale AN AP 2 AFAH 948 Fo)
st ol Aol gM HAHIATA S B3}
d4e NEINY AIE A& d7ix] S 3] uEs]
AEHES sk AYPAls Sunny9} Emago 2273
ol g3t 3 A YREGAAA 7)oz Fd
stotz dtE e 4709 S 4 dAsged We
2 XTeEHelAM 2F, WetyHAA Rl 2xe
AAutgEe 2 Asteg slglomn 47 AR A
= QA HeHe AT o HAS FYd & A
el s e7aget A AA FA Fo eF U
T BAYE Al H3HE oA 4HE S U=
3413 Sunny T2 IHE o] 43 A HXNEIATA
+2 93t MLE 7S T o]LINES o] HE
A AXE=E 27sldeh 1 F WE)%el 8 AT
Aedare Aste] 7)81Ehy wAS st AviRAI]5 o

m %o & off N> 12 ®

-]

gl

o

— 108 —



2 3= 3 dxsg 2T F GALGTAES Al
FASF. AL FAGEE L ol FdE AALINT
Aed AN=3A] =g o

3) Tyt Yy

4e) AYAIL F AR ZzaRe olgstel 36k
A g iR F 288708 FA| A& Adobe
Photoshop 5.0 (Adobe Systems Inc., San Jose, USA)E& o]-&
shed pAsslch 4k A€ VlEes AN, 274
B, AFAR QoA 4zt FAA 24, 23R 24, AT
| 27071 AR x23EE W92 270x335 34, 260 X
260 34, 330x 260 342 =712 ROI (region of interest)
£ 443 ROI WY Hae) Bz 538 2eds)
£ 3% ¥ 1 A8 T2, 49x, 29 296 o
paired t-test2. A4 14 & AZshedc

2 =

Az 49 2F Sunny T2 IYPE o] L3 A7}
Emago T2 73& o] 43 7-$nct A3 g4e] 3}
4 Az 29 22HAL f-2A4 A 23 Sunny
E o438 Afele 2E AR M2 F94 Ux
zte] & Bglovt Digorad |43 Aol A¥A 1%

2 Aol vjsl f24 AA Z=H(p<0.05, Table 1).

A AAE ez 7 FHEE vas o, AA
B AFAR, g FX BollA 2F Sunny T2 198 o] L3}

Table 1. Mean values of the standard deviations of digital sub-
traction images acquired with Sunny and Emago pro-gram accord-
ing to observers

Observer Sunny Emago
Observer 1 8.13*t 11591
Observer 2 4,07+t 7.49
Observer 3 575+t 8.08
Observer 4 1.60%* 8.80

* significant difference compared with Emago (p < 0.05)
tsignificant difference compared with other observers (p < 0.05)
¥ significant difference compared among the observers (p < 0.05)

Table 2. Mean values of the standard deviations of digital sub-
traction images acquired with Sunny and Emago program accord-
ing to regions

Region Sunny Emago
Anterior region 4.67* 7.531
Premolar region 5.94%1 11.81
Molar region 4.06* 7.65

* significant difference compared with Emago (p < 0.05)

Ysignificant difference compared with anterior and molar region (p<
0.05)
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