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gd FxEo] FHHO Jeve, A9 F&R
A4 (structured noise)©] EA 3t A s}
= AAE = g7 "oty o] Fx [AE
BAaNA AR & ZHste] Fsstn
A&g BE5S 758 3 Aol FA WA
A} 2 (subtraction radiography) ©} T} ™.

WAL ARG A o AlgE HEwstE 73R
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Aol o] &5l o 298 ool A= Mathiseh
Hielscher’t £94-& F33d . 53] AFEHE
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o] &3 Al FA WA AHZ(digital subtraction
radiography)-& &9 v]Ag 2xWsts A
& Qlof X FAF Y A 2F Wsie Hrtw,
i]°}-?—”“z—’] Z714A9 ZAXNgF A

&9 X{Y, nZXNEF XZolF, Xt
’5}“—7—44 TR HrH S 1 f840l

AAYHT Jon A dofSAl FYWE
T8 WA AR 7EA] T o] §o] il
o]r,}

2y Alg FA A AR A7 A
= WA 71883 ¥ 33} (geometric standardiza-
tion)$ WX 3 F3H(densitometric standardiza-
tion) 7} o] Fo] o} gt} o] F Z}7] ThE A| bl
g T HEUY HEEFH JAE FH9
XA Ak sk 71st3td BE3F AF TA
WAL AR 9] BAEQ AL Adse
22o|t}h, 7)5tetd HEsly HdAEA @
Aq FA WAL AZS A SWsiel

Aol fAWste) oJgt T zHFo] FHEXA
grol &gt Hdo] Brlssld, 715Es R
T8 AR -GS - ET 4R
2tz ot A E FAToZH o] Foxn o2t
TASE A% F27HA FX7) 24 Qe
02 FANE BYEH et xof uy
Ag Q7iske whHel 4 o853 gioh

Duckworth”= R¥H AdA2 ZgdH=
(polyether), A 2] & (silicone) LF-AAAA ol=&
FAE AHE3tA 2089 gzl tis APA
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93°, 37} 039+223°9 ol HoATm
B3tk Rudolph™e A2 FHZ AoA
Rinn XCP % 34| (Rinn, USA)°l o2j7}x]
T JARAE AHEs AFAL Hoie 2
7, SLEAAF A Regisil S AHEE AHo] 244 +
116°(+% 7 1.34 +063°, 37 203 + 023°)
2 713 "oyt Aga 3yt kI HPE
Putty type GC Exaflex (GC, Japan), Impre-
gum F(ESPE, Germany), Jet Tooth Shade Acrylic
(Lang, USA), GC Pattern Resin(GC, Japan)<
Atg-ste] A3 dAn w% g5eohe] Ztew
°]& BYtt Bttt
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XCP & #(bite block)oll 4% 72 g
FAE AMEEIALL, AV e 2R
EEAHG 7 A5 T 504 F2570 ] Wt
e A QRS HELEE 1L
14} 7 (vinyl silicone rubber impression material)
21 Putty type GC Exaflex(GC, Japan), Z2] € 2
(polyether) 1 5-91°3A1%1  Impregum F(ESPE,
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Germany), 4A 5% 7FFYAE A Jet
Tooth Shade Acrylic(Lang, USA), Pattern$
2191 GC Pattern Resin(GC, Japan) & AH8-3} 1t}

2. Algard

D #F99y

Rinn XCP AR5 o] &3l HYpoz
Az FAEY 3 $& dFAEE uegs
AZAAZ o} 1Y 24812165 %, B5F 739 T
2E A ARRE #2929 Ade
w3Ee] A7 E ngHRe AxFAZ Y ket
TR YAA7|L AEBE BPFA F
=17 (guide ring)ol HAHEE ALt Fx

agle] 9= EE #FYoA YA Ak
1319 #FGA7]o] nFAF 184 sjEFA 5
A4, 2 5T F 3579 ARE U

A A FARA AP B9 7EHEFE S
Al A (grid)E BEo FF3gon L
HAE 913+ tin stepwedge(thickness 5 0.25mm,
1L353)E 43l #YG3H) AL E HEe
Kodak Dental Film, Ektaspeed, % 7] A= Mar-
kmann I(S.S White USA, 70Kvp, 15mA, HVA 2mn)
oln| WAL A|E#HOZ Zo] 40cme] A AF7Ezd
d A EH(35mX44mm)S AHESGTE EE
&2 #5373 71(DURR DENTAL AL 245L, Ger-
many) 2 #4435t}

2) A FA WA A} A

2 AR AR 7HQ1E 7 E (IBM-486) &}
CCD camera(FOTOVIX, Tampron Co., Japan)
223 Image-pro II Image Processing system
(Media Cybernetics, USA)-& ©]-&3}o 3%
014 2557421 Al FA BA ARRES A
Zat ot

WARY AR H g #stdq &N
9] stepwedge®] 2X2 pixel areas® A3 histog-
rams £A3t olE F3s] M rt 1280]
=F BAson e Y FHE Yo
WARA AR S AR S 7| E 02 o] &3 T
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4% 7
ANt
WIH AR T g AR ARRLE V)E
© 219,24812165F 9] AR AR o] A
A AR ARRLE A7 }°E1 ZF AEZ 30
AN AF FA WAL AFZE DAt Image
processore & 7H8 e EO}UE 7+ A%
TA HART ARl 128 SN E(FAE H 9
T E dst MBS FAh 1A o
oFE H9= Ux9 7 o e RYe
2x9 71 JvEd ¢ JEE AT

Ag FA FARD AR B7tE 9sted A
Aol Fuwo Py FZHIIE Fi}YgT)

agn A2uiR EAF 2mdbEe] 100 pixel
size® TH7EAS Ao Nz HPaH
HFAA 2183 line profile T8t ZF ol
w2} A XY (straight), 2 Y (wave), £$-28
(canyon) 2.2 EHFFch =3 2 A5 I3
At ARRE &Aoo R #53HH Avery good,
near nulD), B(good), C(accceptable), D(slightly
dispaced), E(moderately displaced)9) 5974 =

F(nulD 9] FEHE Yo z2A g0

-1> e

P>ru
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m. AgZst

AA G S A% o] Pt 3 EFHAE Exaflex
138 + 4.9, Impregum 150 + 14.8, Tooth Shade Ac-
rylic 145 + 9.0, Pattern Resin 139 + 7.2, XCP%t
AHEEEAE B9 158 +1229 @S BT &<
A=A Exaflexe A¥ 15, B3 9, C¥ 6322,
Impregum? A% 4, BY 3, C¥ 2, D¥ 10, EY
114 2.2, Tooth Shade Acrylice A¥ 4, B 11,
C¥ 10,D¥ 542 2, Pattern Resin> A% 6, BY
11, C¥ 11, DE 2422, XCPY A}8A]= BY
3,C¥ 23, DF 4422 247t BRHJMIE 1-
5).

St AEAAS AR FFEUAE AR
& 410, C¥2 814, DI 2 1218,
de] HHE EAHE 6).
FANAMY N Hn FFEHA
+ Exaflex 138 + 3.6, Impregum 150 + 154, Tooth
Shade Acrylic 144 + 7.2, Pattern Resin 138 + 5.6,

Table 1. The grey levels of the entire images with interpretation by naked eyes in Exaflex(putty)

bite block
ime interval 1 2 3 4 5 mean

24hrs 128* + 1.9** 128+ 0 128 + 3.3 170 £ 100 128 £ 06 136 +32
A A A C A

2wks 128+ 05 128+ 27 128 +2.1 166 + 69 161 + 80 142 £ 40
A A A B B

4wks 154 +118 142+ 83 128 + 0.8 128+ 14 128+ 0 136 +4.5
C B A A A

8wks 144 +79 142+ 95 132 +£50 140 £ 9.0 128 + 1.8 137 £ 6.6
B C B B A

12wks 136 + 8.3 128+ 08 128+ 0 128+ 12 159 +£9.7 136 +4.0
C A A A B

16wks 163+ 79 163 +10.7 132 +51 129+ 28 130+ 95 143+72
B C B A C

mean 142 + 64 139+ 53 129+ 2.7 143+ 52 139 +£49 138 +49
total number of grade A:15 B:9, C:6 D:0, E:0

A : very good, B : good, C 3 acceptable, D : slightly displaced, E ; moderately displaced

* | average, ** ! standard deviation
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Table 2. The grey levels of the entire images with interpretation by naked eyes in Impregum

bite block
time interval 1 2 3 4 5 mean
24hrs 128* + 2.0* 128 + 4.0 128+ 26 133+ 64 129+ 32 129+ 36
A A A C A
2wks 160+ 88 150+ 79 139+ 66 132 + 147 148 £ 232 146 +12.2
B B B D E
4wks 153 + 195 147 + 202 130+ 76 174 +173 160 + 16.3 153 + 162
E E D D D
8wks 153 £ 26.5 153 £ 240 163 + 256 132 £ 133 131 + 11.7 146 + 202
E E E D D
12wks 132 +139 169 +243 169 +24.0 162+ 96 183 £ 16.6 163 +17.7
D E E C E
16wks 161 + 240 172 + 246 160 + 15.1 152 £ 14.0 154 £ 166 160 + 189
E E D D D
mean 148 + 158 153 £ 175 148 + 136 148 + 126 151 + 146 150 + 148
total number of grade A:4, B:3, C:2 D:10, E: 11
A very good, B good, C : acceptable, D : slightly displaced, E ; moderately displaced
* | average, **  standard deviation
Table 3. The grey levels of the entire images with interpretation by naked eyes in Tooth Shade Acry-
lic
bite block
time interval ! 2 3 4 > mean
24hrs 128*+ 09 134+ 74 144 +115 128 + 40 130 + 54 133+ 58
A C C A B
2wks 140+ 85 174 + 118 133+ 96 128+ 08 128+ 23 141+ 66
B C C A A
4wks 128+ 53 137 + 125 137+ 63 153+ 87 179 + 154 147 + 96
B D B B C
8wks 148 + 139 159 + 165 146 +13.1 135+ 64 144 £ 80 146 + 116
D D D B B
12wks 137+ 71 153 +10.3 164 + 96 163+ 92 161 + 142 156 + 10.0
B C B C D
16wks 130+ 76 134+ 65 163 + 134 158 + 14.3 158+ 92 147 £ 102
C B C C B
mean 135+ 72 149 + 10.8 148 + 106 14+ 72 150+ 91 145+ 90

total number of grade A+ 4, B: 11,

C:10, Ds5 Es0

A+ very good, B good, C: acceptable, D : slightly displaced, E  moderately displaced

* | average, ** : standard deviation
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Table 4. The grey levels of the entire images with interpretation by naked eyes in Pattern Resin

bite block
time interval ! 2 3 y > mean

24hrs 131* £ 56** 128+ 3.1 129+ 39 133 £ 100 135+74 131+ 6.0
B A A D C

2wks 128+ 33 128+ 10 129+ 6.0 153+ 79 135 + 64 135+ 49
A A B B B

dwks 148 + 104 143 + 140 137+ 90 128+ 21 131 + 57 137 +82
C D C A B

8wks 166 + 102 172 + 127 180 + 120 128+ 27 130+ 48 155+ 85
C B B A B

12wks 131+ 66 132+ 65 140+ 88 132+ 57 155+ 90 138+£73
B B C B C

16wks 145+ 89 136 + 7.2 133+ 80 133+ 80 140 + 94 137 +83
C C C C C

mean 142+ 75 140+ 74 141+ 80 135+ 6.1 138 +71 139+72
total number of grade A6, B:11, C:11, D32 E:0

A s very good, B good, C acceptable, D : slightly displaced, E : moderately displaced

* average, *

* § standard deviation

Table 5. The grey levels of the entire images with interpretation by naked eyes in XCP only

bite block
time interval ! 2 5 4 ° mean

24hrs 148* +£ 12.0* 152+ 128 152 +12.7 195 + 154 180 +11.2 165 + 12.8
C C C C C

2wks 164 +112 164 + 87 106 + 87 184 +17.3 181 £ 157 160 + 123
C B C D D

4wks 153 + 103 1356+ 88 170 + 10.1 151 + 11.0 163 + 11.7 154 + 104
C C B C C

8wks 160 + 12.2 132 +127 160 + 124 146 + 104 153 £ 11.7 150 + 119
C C C C C

12wks 147 117 169 + 108 163 + 11.1 163+ 74 154 + 142 159 +£11.0
C C C B C

16wks 158 + 16.2 162 + 14.7 159 + 16.1 159 + 143 158 + 11.1 159 + 145
D C D C C

mean 155 + 123 152 +114 152 +11.9 166 + 12.6 165+ 126 158 +12.2
total number of grade A:0, B:3, C:23 D:4 E:0

A 5 very good, B good, C: acceptable, D : slightly displaced, E + moderately displaced

* | average,

ke

; standard deviation
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XCPY AMEAIE 154 + 968 YERATHE 7-
11).
Line profile®] el ZA HAAE, EF¥,
22y 3FFZ EFEAC. Exaflexe 3
*‘]33 15, E2% 14, 59938 1%, Impregum
AN 4, B2 8 852 18%, Tooth Shade
Acrylice 1‘4‘13’] 5 =473 18, 5838 774, Pat-
tern Resin®- 2|43 6, 2248 21, 59348 34,
XCP AMgAlE AME S Ql, =2% 17, %
+4¥ 1348 YEATHE 7-11, 28 1-6).

Az A

7} 25 AQY D=
o Fhsstel o) Aol & FYL
et adu FsEa EEsh ol FolAx
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I B B S R ) ) P S R
o2E el EGI uAd dx #HsE
A7 FHog HYreg F Jv AdHLE ¢
27 o]go]l AHU
£317] e Ee 25 B3 7|88y BE
EEde ojl=Adx BA

k. ol 2 e 93l
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Table 6. Distribution of visual interpretation related to SD. of the grey levels in the entire images

splo- |- Je Je 8- - iz i e | Jao- |
grade 19| 39| 598/ 79| 99| 119 139 159/ 179 199
A 4| 13 ] 2 ) 29
B 8 | 15| 11 ] 1 37
C 5 | 15 | 19 6 52
D 2 6 | 7 21
E 1 | 10| 1
total 4 131020222 7]1]10]i10

A 5 very good, B good, C acceptable, D : slightly displaced, E ; moderately displaced

Table 7. The grey levels on the line of interest with shape classification of line profile in Exaflex(putty)

bite block
time interval ! 2 3 4 > mean

24hrs 128* + 0.6** 128 +0 128+ 0 172 + 96 128+0 137 +20
I I I Il I

2wks 128+ 0 128+11 128+ 0 165 + 5.0 163 +7.1 142 +26
I I I II I

4wks 147+ 6.3 141+ 94 128+ 0 128+ 0 128+ 0 134 +£31
11 Il I I |

8wks 141+ 50 139+ 6.2 131+ 38 145 + 83 128 + 0.7 137 +4.8
II i II II I

12wks 138 + 105 128+ 0 128 £0 128+ 0 155 + 54 135 £32
Il I I I II

16wks 160 + 11.1 158 + 94 133+6.1 128 + 0.2 129 +£39 142 +6.1
I I {] I I

mean 140+ 56 137 + 44 129+ 1.7 144 + 39 138 +29 138 + 36

total number of shape I:15, 1II:14, III:2

I3 straight, II ; wave, III 5 canyon shape

ok

* | average, ™* : standard deviation
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Table 8. The grey levels on the line of interest with shape classification of line profie in Impregum

hite block
time interval ! 2 3 4 > mean

24hrs 128* + O** 128+ 12 128+ 0 134+ 87 128+ 03 120+ 20
I I I I I

2wks 161 £ 95 146+ 47 138+ 90 138 +£ 129 158 + 2565 148 + 123
I II I m 1

4wks 152 + 181 155+ 225 130+ 52 170 + 25.0 154 +£212 152 + 184
m m I m I

8wks 166 + 32.2 158 +24.1 165 +294 134 + 121 131+ 59 150 + 20.7
oI m I 1 I

12wks 136 + 133 172 + 294 168 + 26.7 161+ 75 188 + 278 165 + 209
m m I II I

16wks 162 + 289 175 + 299 158 +187 147+ 131 128 + 06 154 + 182
I 11 I I I

mean 151 £ 17.0 156 + 18.6 148 + 148 147 £ 116 148 + 136 150 + 154

total number of shape 134, I1:8 1III; 18

I3 straight, II 5 wave, III 5 canyon shape

* { average, *

* 5 standard deviation

Table 9. The grey levels on the line of interest with shape classification of line profie in Tooth Shade

Acrylic
bite block
time interval ! 2 3 4 > mean

24hrs 128* + 0** 13035 138+ 7.2 128+ 0 132+ 51 132+ 32
I I II I I

2wks 143 +6.0 168+ 74 138 +125 128+ 08 128+ 0 141+ 53
It I 1 I I

4wks 128+ 14 140 + 134 136 + 6.1 150+ 83 176 + 146 146 + 88
I I I I 111

8wks 148+ 76 153 + 176 147 +16.0 132+ 41 138+ 56 144 + 102
m m it 1 (|

12wks 137+ 74 152 + 86 162 + 6.8 161+ 57 154 + 14.7 153+ 86
II I I I I

16wks 130+ 57 130+ 28 159 + 10.6 157 + 106 155+ 55 146+ 70
1 I I II I

mean 136 = 4.7 146 + 89 147+ 99 143+ 49 147+ 76 144 +72

total number of shape I:5 1I:18 1.7

I: straight, I : wave, III * canyon shape

* *:

; average,

* ¢ standard deviation
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Table 10. The grey levels on the line of interest with shape classification of line profie in Pattern Re-

sin
bite block
time interval ! 2 3 4 > mean
24hrs 131* + 55** 129 +26 130 £ 46 136 £ 119 135 +59 132 +61
I I I I I§|
2wks 128 + 1.1 128 +0 130 £45 158 + 6.7 136 + 64 136 + 3.7
I I I I I
4wks 149 + 125 146+ 175 133+42 128 +0 129+ 17 137+72
I m It I I
8wks 162 £ 6.7 164 + 7.3 173+ 86 128 + 16 129 +27 151 £ 54
I II I I I
12wks 130 + 4.0 130 £ 35 133£5.1 129+ 29 157 + 88 136 +49
1 I I I I
16wks 146 + 9.7 136+ 76 130 + 4.1 129 + 2.8 137+ 77 136 + 64
I I I Il II
mean 141 + 6.6 139+ 64 138 +52 135 +43 137 £56 138 £56
total number of shape 1:6, 11521, I3

I+ straight, II ; wave, III : canyon shape

* | average, **; standard deviation

Table 11. The grey levels on the line of interest with shape classification of line profile in XCP

only
bite block
time interval ! 2 3 4 > mean

24hrs 148* + 84* 147+ 89 147 + 114 184+ 14 184 + 104 162 + 81
I I I H I

2wks 169+ 95 164 + 62 105+ 53 172 + 143 169 + 16.6 156 + 104
I I I III I

4wks 150+ 58 134+ 85 165+ 51 152 +119 161 + 144 152+ 91
Il I II m I

8wks 150+ 80 125+ 105 152 £ 105 139+ 72 152+ 63 144+ 85
I HI 11 I II

12wks 144 + 86 165 + 10.2 162 + 109 163+ 45 144+ 84 156 + 85
i I m 1 i

16wks 147 + 136 156 + 14.8 150 + 149 149+ 125 153+ 81 151 + 128
HI I I I I

mean 151+ 90 149+ 99 147 £ 97 160 + 86 161 +10.7 154 + 96

total number of shape 1:0, II:17, HI: 13
1 ¢ straight, II : wave, Il : canyon shape

* . average, ** | standard deviation
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Exaflex?] Ao 34 AR A}
o) 7} A HA Yo 1 ‘:}‘u Pattern
Resin, Tooth Shade Acrylic, XCP only, Impre-
gumed] A Q). Exaflex$} Pattern Resin, Tooth
Shade Acrylicoll 1o1A] Al FA| WA *‘r"]-»]
Ao FF FEHAE 100°HE AL &
(near nul) @AY Y3 (homogenous) % V‘“’
Ve Qi) o] Aol A Exaflex’t 7HE 4%
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AHE A& Boltpr} 1 o]F AT 49
o]7} A AAHo g ST AH BF
Fol EAghe FEE BATh o9 dde
ugH AA HF & AT F dey
AstA = gtk 1%—?1]”* XCP AHg-3he Ao
U Impregume AH&3te A o] 43 Z#H=2
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wop Fa7lol APeA @,
HAAel SRS BERAG FH71EHe
Ae EZA%E wusgs 9 AW §Te

WAAHe 2 dREFe™ Impregumol= A
Aol FFAAHET FAFYY EFEHAL
AA Jehd AL Bu AA Ag FA HAM
A B THE 2349 BAR-9 (area of interest)

Az Bt Ao FIT F U+E A
gt Zzbol A FA AR AR v ast
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—ABSTRACT—

DIGITAL SUBTRACTION RADIOGRAPHIC EVALUATION OF THE
STANDARDIZED PERIAPICAL INTRAORAL RADIOGRAPHS

Bong-Hae Cho -Kyung-Soo Nah

Department of oval radiology, college of dentistry, Pusan National University.

The geometrically standardized intraoral radiographs using 5 occlusal registration materials were taken serially from
immediate, 1 day, 2,48,12, and 16 weeks after making the bite blocks. And the resultant images were digitally subtracted
using the immediately taken film as reference images. The qualities of those subtracted images were evaluated to
check the degree of reproducibility of each impression material.

The results were as follows :

1. The standard deviations of the grey scales of the overall subtracted images were 4.9 for Exaflex, 7.2 for Pattern
resin, 90 for Tooth Shade Acrylic, 122 for XCP only, 148 for Impregum.

the lesser the standard deviation, the better the quality of the subtracted images.

2. The standard deviation of the grey scales of the overall subtracted images were grossly related to those of the
localized horizontal line of interest.

3. Exaflex which showed the best subtracted image quality had 15 cases of straight, 14 cases of wave, 1 case of
canyon shape. Impregum which showed the worst subtracted image quality had 4 cases of straight, 8 cases of

wave, 18 cases of canyon shape respectively.
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Fig. 1. Example of the straight shape of line profile with mean* and S.D.** of horizontal line
of interest(A) and its entire image(B) in Exaflex(putty) blockl 24hrs.
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Fig. 2. Example of the straight shape of line profile with mean* and SD.** of horizontal line
of interest(A) and its entire image(B) in Pattern Resin block4 8wks.
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Fig. 3. Example of the wave shape of line profile with mean* and S.D.** of horizontal line of
interest(A) and its entire image(B) in Tooth Shade Acrylic block> 16wks.
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Fig. 4. Example of the wave shape of line profile with mean* and SD** of horizontal line of
interest(A) and its entire image(B) in Pattern Resin block5 2wks.
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Fig. 5. Example of the canyon shape of line profile with mean* and SD.** of horizontal line
of interest(A) and its entire image(B) in Impregum block3 8wks.
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Fig. 6. Example of the canyon shape of line profile with mean* and SD** of horizontal line
of interest(A) and its entire image(B) in Impregum block5 4wks.



