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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 Gonservative 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 ag 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 intracral 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 1), 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 intracral radiography for the diag-
nosis of proximal surface caries.

Key words : Digital, Diagnostic ability, Artificial proximal defects

113



LHSHA| 2P Z=8}5]X] Vol 27, No. 2, 2002

.M B

AobeAel Age oA A¥H BT 2
Az Agsel go T QHE 271349 7
of olels) 24134 ez s AL 4L

A~
%)

SEEREE
o) e gl om, A3 SN, HolA 4
Q

=2

=
-2 P]N'

o H
TEe
2 N

e F =
Mool o wif
52 o
2 o
o, ofo
o}:o r
Lﬂ, >
R
=0 Ao
‘g_i o
= 2
rN

_lr:’g 5
—L o%
A

3 il
0.

ok, 2 L
> 2 g

r2

k&L o
M ol

x2 -
e

Loy off P oo o(n
o 2 & = o

e
& oy

e
_u_,;: n?ir
= C
= ook
(=
EO;‘FSLE,E
w,";’u?ﬁ
mor;“mlooﬁ
L 12
R U
2 9 g =2
xQ Qb -
10;‘;_&%
T = 2
2T
T
off o=
N o Mo
meo
W =
B ozo ®
oy
»
-4
=
1z
<
>

o o g
o =
i

=

£

o T‘L
_LE 9,
O o~
2
T
e
o
4
e
X,

ok rlo

o

i

=

ity

4>
1 o, 30 8§

& po
R

of o2
or o
D
i ~
=
o, o
Ol
obf 4 O
Y 2
@
O o2 of
> o

o

fu)
R}
iy
K
e
i)

X
N_u
2
o
a o o

o

P
>
2ot

>
>
>
1o
ox
o
IR
of

ox
2
flo
n
ra

N

N,

L o o2 mi
ol X d

o o M
rir
I
T,
o
9,
k!
)
M o
Y

=)

L, 01’»0
ol

-

o 2.
S~

-~

2

r A2 K
iy -
offt
_E
X
>'<j ol
Al e

U\I
N
am Sk
o oX rx

A,

ol
ol
2

o
oz
% o
iz
2
2
&
L
o
o
4 o 2
>

Su

2

o F

"
lo

30
=
ox > ox Hl =

c 2 1o flo win

49 ) e o et Y
it

Ot
-
o
N
_—

e
o)
U]
N
fu

M i
o
AN
>
= K
4>
%,
o
=t
o,
X
;a

oo 2
[o}

2
_OL
i
B3
o)
2]
oy &
— >'H
X
B
4y
P
=
=2
2
0
o
-
o
¥ o

2
A
~N
)
L
Lo g
Y
3
ot
[o]
X
olf
_?L
Ru
rr
oL
ol
2
b1 yo o
w
pas

A

Jfob
-9

by
w
e
4

of A+ 011*1 7 dAgy
o e MR T8 279 159
round burZ A AFHo R FF& FAs 2
AL - 2122 Digora” system¥ T FEEAA
)‘P"g ol gstd FAIDFE Y B, o)F Tel=
7F vk Eaosteict, aelw

W 4o Aded 339 AR o
Agddst 159 74 grgaadE o] &3t ving 2
7, 28 A9 g Digora® systemo] 7HY 2 Atk
s Uehittn Baskdny 3 Pitts 57 Kasse-

Z [e]

baum "¢ 72 AHR Aok el i gy
FAPUR AP o] heled A7
2 AAASE AR QR ATEHNN P
AR AR 0 Y ATl Hae e o

114

lof & Aollie Al AHHEA A3+ 7144
o & st ] FPWAMIARS A AT ¢
P OAEARE Bl QAW mAe] f7o MAa] U
o 2 7 #5382 W dF A Aess
ROC (Receiver Operating Characteristic) $4& 3l

3% dlarstel otk Aa vhie] AHE A7l ofel
H31dhe vpeln,

1. darE 2w
1. AEME

Adwe] A F 60719 “Lﬂﬂ 2, e A E o]
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film (Eastman Kodak CO., U.S.A.)%} Gendex® intrao~
ral X-ray unit (Dentsply CO., Italy), PERIOMAT® A%
AA71(DURR CO., Germany) & o] & 3ttt 43 oA
g4 CDX2000HQ" system (Biomedisys CO.,
Korea)< o] &39th(Fig. 3). TH YAE 942 Digora®
system (Soredex Orion CO., Finland) < ] &8}53t}HFig. 4).
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Table 1. Classification of grade according to the
depth of artificial defect.

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




2) 7 BEEAMIARL # 2 dREGA A5

T EEAMIARA S 65Kvp, 7.5mA9 Gendex”
intraoral X-ray unit(Dentsply CO., Italy)9] #45 3
A g 15cm GoAR Al XA Az} 2 g2
W7l 98] 2.0cm FA9 olAd Y #-g FAA 9 THALe]
o YAA1Z]1 & No. 2 size INSIGHT* film (Eastman
Kodak CO., U.SA)LE =EA17F 0.16%2 #3514
(Fig. 5). 29¥ A& PERIOMAT* A%@7371(DU
RR CO., Germany) £ o]-&3lo] AAalich.

YA 84 Digora® system(Soredex Orion,
Finland)® CDX2000HQ" system(Biomedisys, Korea)
= °]£°}°1 =EAZ 0.0622 T AR AR I} 23l

o2 QEadet 23 "47*1 99421, CDX2000HQ"

37><24mm 456X 684 kA 44#m4 Apzteldlo) A
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3).
7& tAd 93], Digora® system- 94717191 o
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& o] &35t (Fig. 4).
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. A B
Diagnostic
Test Y Table 2. The mean values of sensitivity, specificity
Results C D and area under ROC curve(Az) according to image
modality.
sensitivity  specificity Az
Cell A = true positives Cell B = false positives
Cell C = false negatives Cell D = true negatives X-ray 0.706 0.766 0.7125
Sensitivity = A/A + C Spegcificity = D/B + D
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 0.832
Grade I 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 GradelI  0.7176 0.7594 0.7361
Grade IIT  0.7449 0.7608 0.7414

£

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

ROC A &t W2 (Az)S FU EFTARIAR &
0.7125, A& UAEIL 0.7442, 1t OrREFHLe
0.71880|%4t}. ROC A& ol ofahd 44 kg A
A, 1 dAEdd, 7l ZEPHHAR M2
et ol BAR R Fold Aol gl ZloB el

2o} (p>0.05).

2) A TAld & A §5F 23

Hav o g2 Yise} Solke ) EFEWAMAAR
9} Grade 1904 2tz 0.598, 0.838, Grade 1M 47
0.792, 0.668, Grade ll9lx+= 27} 0.738, 0.802 °|A
o A" tREdA}e] Grade | oM ZHzt 0.838. 0.700,
Grade [ A Z+2F 0.896, 0.786, Grade lolA Z+zt
0.826, 0.598 o|3leH, 7H tRE G4 Grade | oA
Zvzy (0.614, 0.862, Grade [l Z+2Z (3.842, 0.882,
Grade TelA Z210.786, 0.688% Vel tHTable 3).
ztzvel g3y Wad] dhAlof & ROC JFAshte] |
A& Table 49 Fig. 20 Vel

ROC W& m& PAzIthsE - WAt e 5
Hog §ok zol7t AN (p€0.05), WA A
et 2 e ks o BAHLR {23 Aol

AR (p0.05).

Grade | Grade [

Grade [I 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

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: 2em thick
acrylic block simulating the soft tissue.

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