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COMPARATIVE STUDY OF DIGITAL AND CONVENTIONAL RADIOGRAPHY FOR
THE DIAGNOSTIC ABILITY OF ARTIFICIAL PROXIMAL SURFACE CARIES

Young-Gon Cho, Si-Seung Park
Department of Conservative Dentistry, College of dentistry, Chosun University

Conventional intraoral radiography continues to be the most widely used image modality for the diagnosis
of dental caries. But, conventional intraoral radiography has several shortcomings, including the difficulty
of exposing and processing intraoral film of consistently acceptable quality. In addition, radiographic retak-
ing that was the result of processing errors, may result in increased discomfort and radiation dose to the
patient.

Recently, various digital radiographies substitute for conventional intraoral radiography to overcome these
disadvantages. The advantages of digital radiography are numerous. One of advantages is the elimination
of processing errors. In addition, the radiation dose for digital system is approximately 20% to 25% of that
required for conventional intraoral radiography. Another potential advantage of digital imaging is the abili-
ty to perform image quality enhancements such as contrast and density modulation, which may increase
diagnostic accuracy.

The purpose of this study was to compare the diagnostic ability of artificial proximal defects to conven-
tional intraoral radiography, direct digital image(CDX2000HQ®) and indirect digital image(Digora®).

Artificial defects were made in proximal surfaces of 60 extracted human molars using #1/2, #1, #2 round
bur. Five dentists assessed proximal defects on conventional intraoral radiography, direct digital
image(CDX2000HQ®) and indirect digital image(Digora®). ROC(Receiver Operating Characteristic) analy-
sis and Two-way ANOVA test were used for the evaluation of detectability, and following results were
acquired.

1. The mean ROC area of conventional intraoral radiography, direct digital image(CDX2000HQ")and

indirect digital image(Digora®) were 0.6766, 0.7538, 0.6791(Grade 1), 0.7176, 0.7594, 0.7361(Grade
1), and 0.7449, 0.7608, 0.7414(Grade II), respectively.

2. Diagnostic ability of direct digital image was higher than other image modalities. But, there was no

statistically significant difference among other imaging modalities for Grade [, I, Il lesion(p»0.05).

In conclusion, when direct and indirect digital system are comparable with conventional intraoral radiog-
raphy, these systems may be considered an alternative of conventional intraoral radiography for the diag-
nosis of proximal surface caries.
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ofe] & AFolAE tFA] AHHA AF+2& 71AA
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I gAE Y-S Bl dAH HAaY f-79 Ha o
o mg 575 d5de o dFHHdus Ades
ROC (Receiver Operating Characteristic) 245 3
33 Hlwste] Hrkek AR thad] AAs A7l o]

Ha3ke Holt,

[ . AsR|E o g

0

1. Asxi=
oI wo] AT F 6072 WAH A, st} TR E o]
£ttt i 2 WARAAIRLE No. 2 size INSIGHT®

film (Eastman Kodak CO., U.S.A.)% Gendex" intrao-
ral X-ray unit (Dentsply CO., Italy), PERIOMAT" A}&
#2471(DURR CO., Germany)Z ¢ atgith 24 vz
g94e CDX2000HQ" system (Biomedisys CO.,
Korea)< o] 43l th(Fig. 3). 1K HAE %942 Digora®
system (Soredex Orion CO., Finland)< ©]-&-81%thFig. 4).

1) AFFA A A 2 v

Ao AME 60719 Aol 242t 20704 TR = A
o] 3709 Grade= wal%ith. 2o} Q1WA W
AR gz 1.0~1.5mmAAst, g - 4=
Q%% round bursE °l&3dte] F 40709 AW
2912 20709] Q1 H e Q12 s FAsIATH
Grade | & 124:9] #1/2 round burg °]&3t 0.6mm%
°]2, Grade [+ 2%9 #1 round burg °|&3tdq
0.8mmZ#A°|Z, Grade I+ 1249 #2 round burE o|&
atod 1.0mm ZolZ AT oS FAHAHTable
D). 7 ARAAR #e) A 9 YA E A AS5E
Asl Sl AF-F29ks0] A€ AoF 19} &

T2 obEo] PR & o} 2

ofN O{C}: =)
<

g

2
NE 7 ARiHol =

Lg_ o
= AZE7) A3 22 v 27 2 a9,

Table 1. Classification of grade according to the
depth of artificial defect.

Depth of Burs used for
Grade
artificial defect artificial defect
| 0.6mm No.1/2 round bur
I 0.8mm No.1 round bur
1.0mm No.2 round bur




2) T FEUAMAAR &9 D OAEgd S

T EFZWAMIARLE 65Kvp, 7.5mA9 Gendex®
intraoral X-ray unit(Dentsply CO., Italy)2] #7& 3
A 15cm GolA Al AAA7| L dxA 3 2 535
7] 18l 2.0cm F79 otaEE #& gAR g} Tt
o 91212171 & No. 2 size INSIGHT" film (Eastman
Kodak CO., U.S.A)SZ =ZA17 0.162 % &9t
(Fig. 5). 2949 A& PERIOMAT® A&@471(DU
RR CO., Germany)& °|-8-sto] d/Jst%t.

[e]

YAE9gdde Digora® system(Soredex Orion,

Finland)¥ CDX2000HQ" system(Biomedisys, Korea)
S o] gate] wEAIZE 0.062E Fu HAMAA Bt
o g A5t A3 gAE9/del, CDX2000HQ"
= 37X 24mm, 456 X684 S+, 44ume] AHEAle] A
715 7}4 image sensorg AHESITH ZHFEIE 64MB
RAME H23F Pentium 119} 1024 X768 3144 %=, 16 bit
A& 7F 17902 EYH(TGT701G, LG)E ol -&atlth
(Fig. 3).
H gAE 9749l Digora® systeme 947A7191
& 5 AA&(35x45mm :416 x 560pixel) S AH-31%
oA 2 s 270esith. ASFE = 16MB RAM<
28t 586 Pentium(GD53P 752, LG)ZF 1024 X768
%, 2569AIe AxE 7Rzl 1594 RUE (1467,
G)E o] &3tsith(Fig. 4).

:?L_',-[E\:‘.]oz;’,

-y

Gold Standard

4) FNEE PRI DADG ) 2=

[e>

TFUET AR AR, A 23 A E Gl tig
H=2EY] A5ATE HAAGE F, gold standarde}
wate] 23] o] PFoZ YT (sensitivity) o 5ol
% (specificity) & thae] 21 o] &ste] Fatdth(Fig. 1).

5% Rz e Solxg o] &3t ROC(Receiver
Operating Characteristic) I4dol4] HH/de] HS A%
ata, 1 & A A shie] WA 3¢ $, ROC
Ao Higho g FUiE WAKIAR, ARYAE
H(CDX2000HQ"), 1 HAE 974 (Digora®)7+¢] 13
W AT WA s Two-way ANOVA test@
3, STt

g

60719 Zlofel thgt U] A A YA e
A 2 O E g Ae] Wizl Eol = fHo] B ET 9
AL 28] BEgh 2o HagheZ ek th(Fig. 5). ¥
ZArd BEolne U ZFAMAAR A= 0.706,
0.766°1% 3L, A tAE g delA = 0.800, 0.696°]% 2
o ZHd gRE g E 0.745, 0.808%F YEYT
(Table 2).

) o A I
Diagnoatic
:_r.qr ! Table 2. The mean values of sensitivity, specificity
ST 1 C ¥ and area under ROC curve(Az) according to image
modality.
sensitivity  specificity Az
] w0y O ] g - ] faMa o Iy
fakss negative D=1 gakvea X-ray 0.706 0.766 0.7125
nreitiviey = AR 4 spciiicity = (11 4
Direct Digital
. 0.800 0.696 0.7442
Radiography
Fig. 1. Contingency table for interpretation of diagnostic Indirect Digital 0.745 0.808 0.7188

tests.

Radiography
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Table 3. The mean values of the sensitivity and specificity according to the depth of artificial defect.

X-ray Direct Digital Radiography Indirect Digital Radiography

sensitivity specificity sensitivity specificity sensitivity specificity
Grade | 0.598 0.838 0.700 0.614 0.862
Grade 1 0.738 0.802 0.786 0.842 0.882
Grade Il 0.792 0.668 0.598 0.786 0.688

Table 4. The mean values of area under ROC curve
(Az) according to the depth of artificial defect.

Direct Digital Indirect Digital

X-ray . .
Radiography  Radiography
Grade I 0.6766 0.7538 0.6791
* E Grade I  0.7176 0.7594 0.7361
Grade 11T 0.7449 0.7608 0.7414

* . statistically significant difference(p<0.05) by Two-way
ANOVA test

St (p)0.05).

2) BAao] Al mE WA {5

WA o & VAT Solue P EFHARIAKI
9] Grade 191X 22+ 0.598, 0.838, Grade [ A Z+zt
0.792, 0.668, Grade lloIx&= 27} 0.738, 0.802 ©Id
ok AH gAE9de Grade | 914 22 0.838, 0.700,
Grade [ 914 Z+zt 0.896, 0.786, Grade [l olA 2zt
0.826, 0.598 o|em, 1+ HAE D] Grade | A
27y 0.614, 0.862, Grade [TelA Z+z+ 0.842, 0.882,
Grade MelA Z+7240.786, 0.688% YERATHTable 3).
7yztel /et Aol wAlo wE ROC FAshge] |
2 Table 49 Fig. 201 Yeht9ltt,

ROC WA m2 A3t 72t AT s 57
Ao oIz o]z} Ao} (p<0.05), WAl e
e 2 Ao Aeksel] glo] BAA R fofe Aol
A3t (p)0.05).

%3

=Y

Grade | Grade 1

Grade T Total

Fig. 2. Receiver Operating Characteristic (ROC) curves obtained by five observers for detection of artificial proximal

defects (Grade [, 1,1) with three imaging modalities(conventional intraoral film, direct & indirect digital image).
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Fig. 3. CDX2000HQ® : Direct digital image system Fig. 4. Digora®: Indirect digital image system
e T "y 3
Fig. 5. Geometrically standardized experiemental
design. A: tube head of Gendex introral X-ray unit, B:
acrylic resin plate to hole block of tooth, C: 2cm thick
acrylic block simulating the soft tissue.
| .
A B C

Fig. 6. Each image of same tooth in conventional intraoral radiograph (A), direct digital image (CDX2000HQ®) (B),
indrectdigitalimage(Digora®) (C).
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