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ZHFALA AR (Xeroradiograph) 2 ] R g e Aol
g F5oAle] A=55E v n-Hrie dx) A
obd7HA] A E o -4Fe) glojA YA E
A& 7}okA(false—positive) -4 A7 9 Z7}gl
o] 70%°)/gell A A3 o] sHEEia &
v} glch T3 NummikoskiS'¥& XAALZ Ao
A d3A] FE vy §9E AATeEN Y
23 AGAHRE d= dAEiy (Digital su-
btraction technic)& ©]&3dted 5-& 3ho] 2
FHo2 YA Ao Fd T S4H @
27 QARG dE BEoAle] BT



o sl JA738 A, gRERAGANA T}
%b“(false-posmve) Aa7o] Ao YHX
ARG #E5Fo] $438 AoR Hstq
t}. o]l = Landlmls’ OkanoS'?, Rethman
Mo zA%9) g, Fujita®®, Engelkelg)‘é
& olobA R FHw o] Adte] JacksonEP e ¥

B AXAAPAEA] o] o]& o] &g v} gith
FUeA 9 AP RGeS o] T I
[s]

FE 028 B ohle, oF AT gREe
AFIU BT o2 Atz B
AFE w$ SF A0R HUTh £ AW
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M 49 28, 49 BE, A5oe) &
Ase 7ol Basi

ool AAE AFe|AETY HES R BF

g o)fo] okeAFe) BB Aol 75
sttt 23R e dA AN EI € EHEP
Aetse A8 EYE sto XAARE
2712, Mt AHE QAFAZ s ulxl
A EYZAE APH o= AFea, AT
Hoz P4 AYW AolAZY ORIy
A E APt XAZAPRS WaA7 o o
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A3l FALAZ A3 (29 1.
2) XMALAEo 9 A

AL E 14T FA 2 rr1m°] 10A1 <]
aluminum step wedgeZ %3 A7)

(XCP Instrument, Rinn Co., U.S.A. 3 °]%°}°4
70 kVp, 10 mAS] XA&gxz73l 003, 0.06,
0.12, 0.25, 050, 0.64, 1.00 =9} 77}x 2] X A=A}
Azte 2 HEyo] 9ste] HGHIITh oju
AR Adele AxA 3 5719 2 cm 779 of
a9 HAEHE MdAsger, A8d HE
3 XAdg971e 44 #¥%E ET(Ektaspeed
EP-21, Kodak Co., US.A)Y] XagddEs F
WX 293 4] (HELIODENT MD, Siemens Co.
Germany)°|th ztzte] &9 XHAEES &
%384 71(DENT-X 9000, AFP imaging Co.,
USA)E AHsAHaR 2).

3) YA AL &G 43

EAge ojgd HFHE IBM-PC/32 bit-
DX &3§7)%0]9, VGA board(Optima MEGA,
ARA Int. Co., Korea)$} 649A419] Ax% % 512
x4809] Y =E X dste AIH ZYUE(Mul-

RO b |



a8 2. YUHE 0|3 x

MEY.

tiSync 3D, NEC, Japan)E A}&3l%ix, ¥F
NTSC#4]¢] ut]e #7](VM-S8200, Hita-
chi Co., Japan)& o}-&8t] XAHAAAZE Q1A
Aok viYe Y72 d¥d XAARIY vy
L94E 512x4809] T} 2562 A S Az
EE AYste G4AZRQ Sylvia Image
Ca- pture Board(Jovian Logic Co., US.A)E
Z}z}o] X AALAA-E 307,216 byte?] R &41 &
2 18N g8, o]lF HFE BEI|YFA
AZARAT AGE XA gREREY 9
A AT B4 9Y(region of interest)?] &
3e 2AdE CAoZ A ITJ/XIV T2
YL o) 83 R E3F XAAIR Y YA S dS
BUER) Adstd 27|2H o] 7He 3 AL
o] AHAGE FAsE, FHIGHY 3t
B9 AZEE @438 AL A4S0, 8 H¢E
2552 Aste] XAz 3t g 25694 9 Al
ZEE FEIA SAHIFAH R 3).

4) B
(1) XAALRA A XA ZALA|Z S HAA7)7) B
Z ALY BEFo PXE FFgY HIt

Zh:}el XAARE et ge 57 A4
of 7)) we} 599 ATpgALAS AT ol
#EEQ o, ol Aojzl Y5 E FFAZ A
Zatqch
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38 3. OXEYAMNEATX|,

Aryel AZ

14 1 949947k BES BRHE 3S
28 : $A4Mas} vwd YRa) Basle 3
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o) AR B}t
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aluminumT719] X8 0014 99998 $9 3
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(4) XAZAAZE} B AA7]d] B AAy3a
3 A9 AxEe] 3R 34
XHAZAN I Haar)d e Aa9g3a
I yai9e Azxxe AolE Hrtstr| s
of FARAY LR FHBAE AU,

m. AEAMY

1. XMZAIAZIT 237(7) BEelAte) X
A A BES0 alxle Yael Bt

XAZAA| b WA F7)d g XAMARE
Ao BEFE XAZAMZ 0] 02529 713
g en, 779 XAZAANZG EFA
Waol 3r)7 ARAFE oA £§ 0252
9] XM ZAMA|Z o] Hl&te] XA ZALAIZ O] ZHA
HAY /Mg wet #5%50] A FaEHe
AL Bya, A= XAo] BHxALE 79
MET AZAE A9 BEFo| thd o
W} HAel 27)7} 04 mme A5-ole XAMo] 3
ZAL AZANE A S BEFoA BEFo] Wttt
(Table 1).

2. XMZAA|IZE
x| Etd Ao

o HA37(7t BEelAtel O
EHEso olxl= Y& Hot

XAZAA Y Wa3r)d ug gAeld
e BEFLE XHMRAIAZ] 025299 7}
A S5t on, 77149 XAZAAIE 2R
A Wae A7)7t ARFE BETo] Fopth
T3 Wi Av|d RARNC] Xl AzxAE
AgoMEe gAY Afo] #550] g
£ 319 tHTable 2).

3. XMZ=AAIZbo Ha30|of o CXIEY

& of Zipx ot

XAZAAZS Wadr)e] g& txgdd
o BAYY B9e) AZEE 24¢ A, ¥
o] @Y7} ARSFE, a8l3 XARARE] F
NHEEE AZEE dAZ A= ATHTable 3).
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Table 1. Evaluation of readability of radiographs by
score rating at individual exposure time and
diameter of lesion

Diameter
Expostnd (mm)l o4 | 08| 12| 16| 20
time (sec)
0.03 46 | 1.8 | 2 1 1.8
0.06 3 16 | 14 1 1
0.12 26 | 1.2 1 1 1
0.25 2 14 1 1 1
050 46 | 2 14 1 1
0.64 44 | 24 | 1.8 | 1.2 1
1.00 48 | 46 | 42 | 24 | 22

Table 2. Evaluation of readability of digital images by
score rating at individual exposure time and
diameter of lesion

Diameter .|
mm) | 54108 12|16/ 20
Exposure s
time (sec)
0.03 48 | 16 | 1.8 1 1.2
0.06 44 | 16 1 1 1
0.12 34 | 16 1 1 1
0.25 3.2 1 1 1 1
050 46 1 1.2 1 1
0.64 3.8 1 1 1 1
1.00 46 1 1 1 1

4. XMZAIAZID ©2370) TE AEUYE
2 ARl AZTo| ATTA

XAZANZE R WA de ddgdds
PRy AZES Aole BB Ao

BARAE N9 A7, BE B2yl AZ



Table 3. Average gray level of region of interest at individual exposure time and diameter of lesion

Diameter Average gray level of ROI
(mm)

Exposure

time (sec) 0 04 0.8 1.2 16 2.0
0.03 172.2 167.1 149.6 150.3 1381 1545
0.06 166.5 1481 1288 1332 111.3 142.7
0.12 160.9 139.6 105.4 115.6 87.6 128.7
0.25 159.2 110.0 85.1 75.5 457 1035
050 140.5 98.7 67.5 54.8 31.6 75.2
0.64 132.2 85.7 52.0 43.8 25.3 489
1.00 101.7 69.1 39.1 314 23.8 379

Table 4. F-value of Average gray level of region of
interest at individual exposure time and
diameter of lesion

Test Statistic ( Percentage Points
F Distribution, of the a= .01 )
A and B 245 (1375)
A and C 52.8 (1375)
A and D 349 (1375)
A and E 51.2 (1375)
A and F 218 (1375)

A : Average gray level of ROl on normal enamel
: Average gray level of ROl on 0.4 mm lesion
: Average gray level of ROl on 0.8 mm lesion
: Average gray level of ROl on 1.2 mm lesion
: Average gray fevel of ROl on 1.6 mm lesion
: Average gray level of ROI on 2.0 mm lesion

TMmMOOw

AYFEY Azze vt Fo430A
o WA 377 Sdgdl wet A
EJQ ool F7HERAE %3ktH(Table 4).
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804 et=x¢le} oF 78.3%7F
E3] 604 Q1] 98%7F 4
2% yas3 .

AGH o2 Asr] ojHE 2]
g XAAAE BE3lo ol HEse
gz, 34 AMEHE oS RdEdHEYE
Ao}t FHXolT 2] FHAET AL
wejEgHolu BYPFGY & o] &dt= Aol v
A BT B Age] qidoz e 2] IF
W oA Fe FE XoIFHY] HEHY
e AR AtoloA TR, 27 A
ol upet 71A 5§71 Xot] 95& gt A
SR AP AARE Fgete ALE REE
Vel Al S, XAARGA = diZl AEPEHE
Yeht=g?, de Vries$?, Noar®} Smith®,
Kidd$} Pitts?= ol2igh Q1g™ Aolg-4]Z=0
a4, ‘%‘*}’d@ra Ake] F8A o diste o
Fr3oe vk givk 2y XAARE o] &5k
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EL

Z7] AHE Xop92FE JdE geols F¢
A7z o @& XAl FFHY] Wi
XA A AR E GRS B8} 0134

$o, AAEG ¥ A7t Faso &

o} 3 XolgHe] x7] A AT Xéjoﬂ JJf
ZMEE Aole HaRart 28HEE XA
AR EREA 968 = ivk XA E)
A9 AZeJAte] AFTo| viAlE Gkl dsl,



Manson-Hing®¢ W&z goldel AA-s
NZREE 97] Y3lM = 65-75 kVpe) TAgte)
sgAsgn e, 49 o= A4 A3
Aol A ALEHE XAHGT|7)e] BAYT B
AFE ghRE 60-70 kVp, 10 mAZ TA 5o
domg XAZAZEHE HEAAN 55
XAALAE 4 § Jvtn 9o E§ Amold
TR XABGZA, BEZAY Wt XA
Aol vxE G 2AE A3, gAY o
TR} XAZAAZEO] XAALA Y gzEo) B
& 9L vjAda & v ok ey B A
A e FAS 70 kVp, HAF 10 mA9] YA
FPZAFNA XAZAARE Hirariwg
WA A 7] A Xol$-Fo thi X4
ARA] B2 A e XA BEF| HXE 4%
S F7gr A3, T7EA 9 XA T XAHE
AN ZEo] 02528 W BE5o] JH 535
o], 7T7FA] 9] XA ZAIAZE BRo|A WA F7)
7t ARl wet #EFo] FolAed, AR X
Mo] FHzALE AL HT ARALE AL
BE5o] i EQUT Yty oez AolgAF
& WALAESA B o)) die] Xofg-2lF 9
gEd e & gz2x9 XMAZo] 3R g,
HZALE XAALR A 9] #Fo] B} Go]dirt
3 gEA oy, B AFgAE 0649 1.00
29 XX FHzAl ASde 050% ©)ste] 7
SR #5550 AstHAL oY Ade X
AAHA Z31e7t B2 dHA S0 ob71E XA
AR o] AukE el A gto] XA Y BFo] ta
43S v 7] g8 Aoz gudn, £33 X
AR BEd] AHeE BEDE 227 13H
o] A, BFPARL BIRAE AMESIRA] &
gtomg XMALN Y FEA ol# o] NS A
o2 AR FF o g ngho] o]Fo
A Boh AU% BEOT XUZAAZ oE
27) AP HoksAZe) Wrbrk ol Aok
¥ oz Azen.

dutgoz olfwolt el BAE 7]
Aols-A e Aol ATl o
SXAAET $5E A0 FHA U o
Ag e HE5 BolHlE 242t IAE
ANZR 9 HAES} ARE, HAA Y FEF
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o] Jlont, F2 sz oste FEE et
2 ol YAggae] HAEE F2 gadl
93ly AR H e, sihE g EGdE
o] FAEAFAY &FABe FHFAAT 5
A FALA o] wapstAA Ve 234 e] Abz
gozA, i AVt FAEFE AFET &
5% JAe A9, Fujitas'®e 2 2wxA
ALz YA g e A3t TR G Aol Lt
XAAA o vt AR Q) gz o] F7h2 9
gt ddxe 43ty = AstEa,
4 90 e Stz U Fue
AL Mg £ Jou AFTRE BEAY,
mask® F7|E F7HA7) 1, 348 A7) =Y
o2X olgd AREAL AAAD £ g
9tk 3 Wenzel®e AzAlg XMARS
gAgddst g zb stx9 2IAFE W
ANA AL x5t 942834 (image en-
hancement)& Al PFo2H AR &4
o] AFo| Jt5Eoz e AT MFE 70%
AANZ & g3 dhn. B AgdMe 74
gRgggoax FHEFSLE AR FRe
U, 33 33344998 A|A o4 F A
ARG AALol o] AWF-9 FHaAE BFsIe
AT H9g AoZ Alzdr

XA ZAAIZES] W3lo] W& XAMAR S TR
ggiore] TEAlY #EFo] oistd
Southard™= XA 9] A ZAA & XA K.
ot gA gl 48ttt st e, Wenzel
Bo XMZAIFE HAY ASoe gy
o], XM 9] FZAIAME ¥R TEFo] UF
oz AZAAFOZ UALEFLE donz
N XAEGA ZAN S ZAAA F2Fe) XA
HEFS 142 29 & FFEAE G
k. 28y Brody®’® XNEAFE HAAE
A$els 2E9 base foge] FFoE Ut
DA g ol vate] XAAbdo] $5aThaL w
28wk glon ols} o XHAAF A
G4 BESE Y XAZAA A FA
Eag Aol flout, XAE AZRAE Sl
£ XAAR o), X4 & H2AR Aol UA"
ol ST AT B Aol ¥a
9 77t 7t AL 04 mmAHE AYstas



XA AN ZESY Wk BAARle] WX AHALR
ARG gAGG NN +5T HEFE BA
o, 53] XAMo| HEALE 7A$o XMALR
vate] A gggo A oje 53 A5
Uehio] Brody®, ol¢t oVe] B m9} $ALE A
g Adth

olg} o] uial o= AMIARMEG o] &
3] aluminum step wedged] F79F 1o A4
5+ aluminum$7kA| 2, 28] a1 XA ZARA 3
o] Wgle mE FHFE7 aluminum step
wedge®] AZETr] wif LA A@AA
J&g Bud v it wEiA] B HAPdME
gxgdge AR JriE sty 9 9x
o} XAZAFIE FAS L, 29 A8, F
U 2 583 kg o] glof F2ELZ Hol
AL HT QFE aluminumFBZAEPE xH8E
of F&AAA A& XAARNA o529 WilE
aluminum% 7}X| 2 8itete o] & 3the] Fi
AZEZ Yehfo] E358 EA39%. 1 2
I, WAe] AV A-SFE, 28] XHZARA
Ztol F7HES4E AZEE AR AAHAL
U, #Ae] Z7171 1.2, 1.6 mmel A $ol = 0.03,
0.06, 0.12% 9] XAZAAZFNA AZEI} TA
Z7 =k =8 20 mme ZV|ddA e BE X
MZAAZEAA 1.6 mme) HadM R AZE
7 Z7k5)9] 08, 1.2 mme] =)o) A e} FALsH
AZEE YeERAE, ol F2 ¥4a345
Aol A BAE A 7] Aoz Hztdd,

T3 AREG AT YA AL Ao
£ Hr1st7] Slste BARAH o2 AABAE
ZAE A3, ARgRA ] vsty
A9 AzZE FYHUA ZAHNL
o] @Z7|17F FhEel we A=Y f-9l4o)
S/HEAE @tk gebA] fAggde gukX
AA] vlste] x7] AdHWE XopsAFE B
o AAHoz Frg £ e Aoz FdH)
o a2y B Ao Ha a7 Fo18
of wt AzEzre feAel SUHEAE gt
= o]3 AgE YEPAHERES o) &
sted ol XAHAK Y] Y oix| g A
Al Hlde AsE HAE AEE HE8AT =

Ao AL = A Azg A5, 489

r
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219 T/, F49 #3234, a9 A7), URE
Ane 4 9 ggIFA Pyt o
B

AFRY R S4gLgo), SHolgHA e &
A3 SABHE B et DARIYE

o8¢ urk AAHILE A&HA AT A
Axjolop  Roz Ad,

v.d B
AR QTHOE YYE QYA Aok943
o gARIIAYE AYHERA XAZAA

b3} WAF7) 9 Wl W 3k ¥
Askil, XA T A g Aol df gt
Ao R55E v - Bristr] ek B A
<+ NP5

2 A Aol Felyd FEEC] gle
SAE AAR o} 4719 F44 JAHA round
burg o]&3te] e FeEHEE A7 04,
0.8, 12, 1.6, 20 mme] ¥4y <] QAF A o}5-4]
HAE YAT F Fg2Ed g JAAE
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2. XAZAIN v HAa 79 W] gE t)x]
g el digh BE9Ate] #EFE XHAR
AMET G A Eohom, 53] XA
o] #xAlE A9 - =& A5FE YE
WA 8 77EA1 9] XA ZAA| T el A
A9 Ar|7t AZFE #E5o] T

3. XA &AM 7k HAaAv)e] Wl 1 x|
ggde BAGER 9 AxEE WA =
717} ARSE, 283 XA FAA|Z 0] F7tE
F2 7250

4, XAZAA 7 A7) 9] M3l wa
WAy HAE 9 ARz AR
Pot Ay BE WARAY Axee AAY
g Az vste §d4JA FAHA
o ¥aol ar|st Z71gd we AR
o) folgol FHEAE Uk

il

il
O
= A

A

2 A7E 3ol 27 QWY Hopp4Fe
Agsked gol tAgggol YAXMALRY
o st} $ateks A%E Atk BekAl
ALY BEY AolE Folm, Hohd4
Zo) A Pr1g ) AAAE DALY
Ao Qo] wuAsn A
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- ABSTRACT -

A STUDY ON THE ARTIFICIAL INTERPROXIMAL CARIES DETECTION
WITH THE DIGITAL RADIOGRAPHY

Ki Jeong Kwon, Eui Hwan Hwang, Sang Rae Lee

Department of Oral and Mxillofacial Radiology, Division of Dentistry,
Kyung Hee University

The purposes of this study were clinical comparison and evaluation between digital radiography and conventional
radiography for the detection of artificial interproximal caries.

Four freshly extracted, unrestored posterior teeth were obtained and caries was simulated by drilling semicircled
defects with variable size at the interproximal surface of each tooth.

The experiments were performed with IBM-PC/32 bit-DX compatible, video camera(VM-S58200, Hitachi Co.,
Japan), and color monitor(Multisync 3D, NEC, Japan). Sylvia Image Capture Board for the ADC(analog to digital
converter) was used, and spatial resolution was 512 x 480 with 256 gray levels.

The obtained results were as follows:

1. At the condition of under exposure, the radiographs were superior to the digital images in readability. Also, as
the size of the artificial lesion was increased, readability of the radiographs was elevated.

2. The digital images were superior to the radiographs in readability especially under over exsposure.

3. As the exposure time and size of lesion was increased, the gray level of region of interest of the digital image
was decreased proportionally.

4. As the F-value of average gray level of region of interest at individual exposure time and size of lesion, gray
level of the all lesion sizes was decreased in comparison with that of the normal enamel.
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