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o] A FA 70kVp, TmAZ 23R
GX-770(GENDEX Corp, Illinois, USA)E ©]4
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A HRE 44 impulseZ 9313t #9E EEE
£ Diurr Dental AC 245L(Diirr, Germany)A+ &
HA712 d39E ndd A A a3
st
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FH EEEAIAALZ ] 93 tAlg JA3S
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[-XS(Tamron, Japan)g& °©]-&3tg9on o|m 4
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Q). Frame grabbers 3tt}] 700x 4805 A
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(specificity) ¢t X &3 &= (diagnostic accuracy)
2 Yehjilen, fias, Solxsg Agyxdr
Eog doz zlARY

true positive
sensitivity =
true positive + false negative
true negative
specificity =

true negative + false positive

true positive + true negative

diagnostic accuracy =
true positive + false positive

+ true negative + false negative
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Table 1. Sensitivity, specificity and accuracy
for the detection of simulated
carious lesions on the intraoral
radiographs and their digital images

sensitivity  specificity  accuracy
g‘g‘;"“’“ 0860(0.059) 0.906(0.076) 0.869(0.047)
digital 858(0082) 0916(0.073) 0.868(0.060)
images

Values are the mean of results by 5 observers.
Parentheses mean standard deviation.

Table 2. Sensitivity according to the grades

of lesions
grade intraoral films films digital images
grade T  0.784(0.080) 0.799(0.117)
grade I 0.872(0.060) 0.870(0.063)
grade I 0.926(0.049) 0.905(0.074)

Values are the mean of results by 5 observers.
Parentheses mean standard deviation.

UZE, BolE, AW FREE T B
HART OAS GAAtele] SAtR e §o
@ Aol7h GAek.

2) WA Ao & Wiel f5Fd Ut 7l
e U ZEERPAAEECAE A
0.784, IF<lA 0872, LIFA 09260191, ¢
g G dE z+z 0799, 0.870, 0.905°1 ¢t
(Table 2).

Aot FAd UAES} Solke AAF
dxe Tl EEWAMAAR S A5 242 0990,
091401032, tAg G442 0990, 08993t

EFAFANE Tl BEEAHIARL ] 0817,
088501 HAE 42 0825 0863°]Ah.

WA Fo e F EETAHIALR <) 0.805,
09350131 2.1, A& F/dolA 0.854, 0.971°] ]
THTable 3). T EEHAMIARF AR 4
Brreldle AR R FoF Aeol7t AU
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Table 3. Sensitivity and specificity according to the region of teeth
. sensitivty specificity
region R DI IR DI
ant. teeth 0.990 (0.019) 0.990 (0.016) 0914 (0.125) 0.899 (0.122)
premolars 0.817 (0.083) 0.825 (0.105) 0.885 (0.117) 0.863 (0.109)
molars 0.805 (0.094) 0.854 (0.131) 0.935 (0.071) 0.971 (0.037)

Values are the mean of results by 5 observers.
Parentheses mean standard deviation.

IR : Intraoral radiographs

DI : Digital images

Tabie 4. Distribution of assessment scores in the detection of lesions on the intraoral films

Score
Grade 0 1 2 3 total
0 382 (90.9) 24 (57) g(an 5 (LD 420
I 134 (20.3) 383 (58.0) 133 (20.1) 10 ( 15) 660
i 90 (136) 240 (36.3) 258 (39.0) 72 (109) 660
m 51 ( 7.7) 118 (17.8) 234 (3B4) 257 (389) 660
total 657 765 634 34 2400

Parentheses mean row percent.

Table 5. Distribution of assessment scores in the detection of lesions on the digital images

Score

0 1 2 3 total
Grade
0 383 (91.1) 28 ( 66) 8 (19 1(02) 420
I 128 (19.3) 405 (61.3) 116 (17.5) 11 (186) 660
I 90 (136) 254 (384) 245 (37.1) 71 (10.7) 660
m 63 ( 9.5) 120 (18.1) 240 (36.3) 237 (3.9) 660
total 664 807 609 320 2400

Parentheses mean row percent,
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D 7l EFHARIAL A o AAHY A
HETE 533%EAM FFHA A EE‘r ko,
ARHA] 3 I&@E}E—‘ 90.9%, I3-& 5809, 11
B2 390%, MIF-< 389% ©]ATH Table 4).

) gAY G AAAHI D AYE=E
529%c]1% L, AW I FE=E 91.1%,
L I, Fe 22 61.3%, 37.1%, 35.9%°1%2H
(Table 5), 7 EEFAIAA S vlud of 5
Aoz foAd Aol7t SiAcH(Figure 1).

282

3) Ao A== T EEFWAM
AR A AX K 65.3%, STAF 44.5%, dT-3)
7 501%0l0eH, dag °é"}°ﬂ"1t AA 7
64.1%, }\:rLz]—r 45%, ‘:H:ILZ]‘T‘ 96%E L]'E]"—H
Ao Tl EEFWAHIARIS AE F/gAte]
of BATACZ Folg xto]7t YATH Table 6).

1) #4539 AAAE FAPSY 7 &
FWAAALR L R Gl s Algg &
=9 YA g Fupgtez Yehd g 2
ttH(Table 7). 7 EFTAAAR D dAE
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Figure 1. Representation of the diagnostic
accuracy of the intraoral radio-
graphs and their digital images
according to grade.

IR ! Intraoral Radiographs
DI : Digital images

Table 6. Comparison of diagnostic accuracy
of the intraoral radiographs and
their digital images according to the
region of teeth

region intraoral films digital images
Ant teeth 65.3% 64.1%
Premolars 445% 45.0%
Molars 50.1% 49.6%

Table 7. Degree of agreement according to
interpretation time

gamma value

IR1 0.707

IR 2 0.722

DI 1 0.702

DI 2 0.716

IR+DI 0711
IRI1: first interpretation of intraoral radiographs
IR2: second interpretation of intraoral radiographs
DI1: first interpretation of digital images
DI2: second interpretation of digital images

2. U EEHAAAAT g2 94 ta]
77} 23\ A} BB AHTE T PAAAL
A3 UAY Gl SARHCR felat

283

Aol 7t gttt

v, &% 9 D&

o

WAL gy e @2 gA9 ojulx| £4
oz2g ¢ dasn & dAZA A9 &
gL X¥ete BT E5oln. ol ¥ U
A Eslxel FHH FEE, & dAdAE
493 EAES T PRGN T
Aol Z3lxo Xy EAl9 A9y Tz
ZE5HA BAEIAE et 2des YA
AtRlel ADAR] E3te §Aojeje] & B2
PJHRE 9A9 AEFE BES SN
918 o] &5 olof AP, A gL 4" W
3 93 EA HYo] AFEHRE AoJHBE, 49
Nz Z3eg WAl & JleBg oyt
ARl WAL ARzl A &to g FEE 5 Qe
HAE FEE ¢ Jon, AFHE AFENH
o] AE3 AddT o] &8 4 PP xg
G2 AGHIEE NAATI 2 FFH AeS
welzl fd AAE S 7FE Wt o2t st
71&8tn AGdte Aladg 48758
et Y tAE G GutE WAL
A ARzlel] Hsle] S} Wi, op g 21 HR]
g AN A YA AZE 4=
AAstE AR A tAg 939 Aol i A
59 dHol glth. ZEBE A" 9
EXe JIHGE FRE SUATIn
Aoz AGEA 7§ Ba &
Al7lE Roltt JAFF=E /NAAF]
A Aol 7}537] A= e 2
< A% dAg 939 Aot 2R F
YHEE gjofd Hgrt gleh X7 AL Q)
oA dAEse AHH U $4F4 o
3 AkEe] A Fridoi gt v W
AMNERSE e & 27] AHE Aol
o] 7% AAl dubx oz B false positive
¢} false negativeZt A71™ T &3} 34 Fof
e FEY FAZE A8x7 b vma
AL 3 F AP, A o)A Fo}
A Z AGE NAAFI7] A3 oln] B4R 7
3Henhancement)So] AFHAF®, durn

o

=
o=

d|
T
o

o

=

o to

74
A

2

¢

)
o ofy
of



oz A BY B, 2L, HAxEE &
AAE F om o2 AMEL A g4
o] Aol E F U} ARE(grey level)7} 7
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Ae 232 APFoan o)L d& 5 gt

Z} grey scale level 2% Haj7 %& AT
02N 4L AAFAR T ol A9 dEEE A
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A 73l (Edge enhancement) 3 A|ZtA 7 &
ZANAGY, Wenzel 5 e nga $4< 7
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UAg G4 gt AR ARl o] v)Ete] s
A7 B Bdel oy dAg HEa
o g FHo 4o I3 Hor yxg 9§
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g 4 9leoz dnt WAL ARG B3]
gl WA A2% 4 ot Ishida5™e
B3t} Kassebaum 52 4E348 A
2 943 AGAAE 9 FAT I T
£ #rkstd 3 200, 300 =& 400 #me) AL
Zte OAE 948 Ale]l e o7 U HE
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L 3 xzuAMe] GA XFAq Y v
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gy F2E $3d 9 FHol EAse 7t
9 B7193ME 0.3mmeolste] FHo] e 34
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A7} ojm] Trophy Radiology(Atlana, GA,
USA)e RVG®(RadioVisioGraphy)*“?¢} Re-
gam Medical System®] Sens-A-Ray® , Gendex
Corporation(Milwakee, WI, USA)9] Vixa®
(Visualix), Villa Sistemi Medicali (Bucciasco,
Italy)9] Flash Dent®5% 2-& 2714 44
T A g HALA Al 28 o] 7 el ok, Wengel
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T AAFA Y EEIAAARA I} A
Gdol Zskx, A7 F A FoHE o
A 9%l ¥ 24 debgdh ol FAEAEY
oJule filoy o2 HolE oA Ho|E T
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-ABSTRACT-

A COMPARISON OF PERIAPICAL RADIOGRAPHS AND THEIR
DIGITAL IMAGES FOR THE DETECTION OF SIMULATED
INTERPROXIMAL CARIOUS LESIONS

Hyun Kim, Hyun-Dae Chung

Faculty of Dental Science, Chonnam National University Graduate School

The purpose of this study was to compare the diagnostic accuracy of periapical radiographs and their
digitized images for the detection of simulated interproximal carious lesions. A total of 240 interproximal
surfaces was used in this study. The case sample was composed of 80 anterior teeth, 80 bicuspids and 80
molars which were prepared in order to distribute the surfaces from carious free to those containing simulated
carious lesions of varying depths(0.5mm, 0.8mm, and 1.2mm). The periapical radiographs were taken by
paralleling technique and film used was Kodak Ektaspeed(E group). All radiographs were evaluated by five
dentist to recognize the true status of simulated carious lesion. They were asked to give a score of 0, 1, 2,
or 3. Digitized images were obtained using a commercial video processor(FOTOVIX II-XS). And the
computer system was 486 DX PC with PC Vision and frame grabber. The 17" display monitor had a
resolution of 1280x1024 pixels(0.26 mm dot pitch). But the one frame of the intraoral radiograph has a
resolution of 700x480 pixels and each pixel has a grey level value of 256. All the radiographs and digital
images were viewed under uniform subdued lighting in the same reading room. After a week the second
interpretation was performed in the same condition.

The detection of lesions on the monitor was compared with the finding of simulated interproximal carious
lesions on the film images.

The results were as follows:

1. When the scoring criteria was dichotomous
; lesion present and not present

1) The overall sensitivity, specificity and diagnostic accuracy of periapical radiographs and their digital
images showed no statistically significant difference.

2) The sensitivity and specificity according to the region of teeth and the grade of lesions showed no
statistically significant difference between periapical radiographs and their digital images.

2. When estimate the grade of lesions
;score 0, 1, 2, 3
1) The overall diagnostic accuracy was 53.3% on the intraoral films and 52.9% on digital images. There was
no significant difference.
2) The diagnostic accuracy according to the region of teeth showed no statistically significant difference
between periapical radiographs and their digital images.
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3. The degree of agreement and reliability
1) Using gamma value to show the degree of agreement, there was similarity between periapical films and
digital images. ‘
2) The reliability of each twice interpretation of periapical films and digital images showed no statistically
significant difference. In all cases P value was greater than 0.05, showing that both techniques can be
used to detect the incipient and moderate interproximal carious lesions with similar accuracy.
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