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2 dFoAME ¥ Q7] ARE A3
#93} (registered) HWALA AR B3 B9 7
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& Jjel g HFH (IBM-586) ¢} CCD camera
(FOTOVIX, Tamron Co., Japan) %
Imagepro Il Image Processing System 3
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FUT FH 9 FH et AZE SD
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A

M%%) ¢} W& Hio. 4 &+
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2) AT dAE FA FAA A £4
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74 2 FAE AAEAY & Z HAgE I
Ao A 4719 SR E FIEtE AT BE
UE F AF FHS FA A4S TEUT
HA] 4L AA] FA AAA dgHE A
Astd A FANod F A (general area
superimposition) 3+ & HA G4 SD AZ
(wide area measurement, ASP1™ ASM1™¥)
I A2ATR 2 AlATR F-9)¢ SDE AS
(ROl measurement, ASP1-P“ ASMI-
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FFES A 2 (local area superim-position)
s 2tz )2 238 F9 F A2LTR E A
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Table 1. The standard deviations of the non-reconstructed subtraction images, general

area superimposition and wide area measurement.

(average X standard deviation)

anatomic site

bite block

non-registered registered

premolar area 10227 80+14"

" (MSP1%) (MSP1?)
- molar area - 10.9+2.4° 87+19°
(MSM1Y) (MSM1?)

P*<0.05, P*<0.005
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Table 2. The standard deviations of the non-reconstructed subtraction images, non-

registered and ROl measurement.

(average®standard deviation)

superimposition

anatomic site

general area local area

premolar area 79+22* 6.6+13*
(MSP1-PY) (MSP2%)

molar area 96+28 83+23
(MSM1-M") (MSM2")

p*{0.05

Table 3. The standard deviations of the non-reconstructed subtraction images, registered and

ROl measurement.

(average +-standard deviation)

superimposition

anatomic site

general area local area
63114 61+14
premolar area (MSP1-P*) (MSP2%)
molar area 73120 66t14
(MSM1-M%) (MSM2®)

AAtel thE FA FAe] SDe] Hy @ BFEWH
e 23 viRIZ1EY 735 (MSP1Y) 8 2171
Z9] A9(MSP1®) o} zkzb 10.242.7 2 8.0+
149 593 A0 Y X 299 A
2 Zzte] A$-(MSML1Y, MSMI%) 9l 109+
24 2 871198 915 27 FAHLE
94 dE ZolE e (p*<0.05) (&
1).

27 FoA vA7EY] Ay, AA 94
ZAT F SAHI A2 TX] FHo FA 3
42l SD(MSP1-PY) ¢ B3} EFHA= 7.9
+22 93, £27A HHE FHLE FHH F
ZA% A22TH FY99 FA I
SD(MSP2") 9] B3 EFEHAE 6.6+1.3 9]
RoH, o] T Tt = BAHLE fA A
Aol & HY o (p*<0.05).

o) FX F9olA HAZEY] 75, AA I
2 ST F SAHF AIRTH TH«I A 4
el SD(MSM1-MY) 9] B3 EFHUI}IE

)" N‘O
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9.6+2.8 R, HFA Y& FAHLE FH
F ST Al 7x T8 FA I3
SD(MSM2"¥ ¢] H 3} EFHAE 8.3+2.3 9]
Ao, o] T3 Hll = FAFLE {4 UE
2ol § HolA] ettt (p)0.05) (&2).

AFA] F9jolA A71F9 FHS, AA F4E
FA F SAHT A2ATX B9 FA 9
9] SD(MSP1-P?) ¢ B#3 SFHAE 63+
14 97, &7A BAE FHCL ZHI F &
A A22aFR RHY FA GA4Y SD
(MSP28) 9] Ha#3 EFHAE 6.1+1.4°1H
on, o] FF = BEAFCE Fo4 e
ztel & Hojx] gttt (p)0.05).

QTR 9N A712Y AS, ANGYE
U ¥ A ALGTA 2909 A 94

9] SD(MSM1-M®) 98] HH3 FFHAE 7
+20 R, WX FHE FHLE FHT F
S AT T FH JA49
SD(MSM2¥) 9 Ba3 FFHAE 66114

w



Table 4. The standard deviations of the reconstructed subtraction images, general area
superimposition and wide area measurement,

(averagetstandard deviation)

bite block

anatomic site

non-registered registered

147422 139+24

premolar area (ASP1") (ASP1®)
molar area 154%25 151148
(ASM1Y) (ASM1¥)

Table 5. The standard deviations of the reconstructed subtraction images, non-registered and ROl

measurement.

(average+standard deviation)

superimposition

anatomic site

general area local area

premolar area 114423 99+14
(ASP1-PY) (ASP2Y)

molar area 134+24 125%27
(ASM1-M"Y) (ASM2Y)

olflen, o] 7 = BAFLE 24 A
= ZpolE HolA &t} (p)0.05) (F3).

2. M= OXNE 3K A AR 24

As FA8E o188 AFE 27AR AR
&t 24 g4 SDe] H# € BFH
74¢-(ASP1Y) ¢ 17129 7
£ (ASP1®) o] z}z} 14.7+22 2L 13.9+24%
o, TUs oA X 49 e 77t
o] AL (ASMI¥, ASM1®)e] 154+25 ¥
15.1+£4.8%h o]E2 47 SAFHLE Fo4
A Aol & e A F3kth (p)0.05) (F4).
AT FHol A HIRIZ 7Y e, HA JA4
< ﬂdtﬂ F ST A2LTX 2 FA G
49 SD(ASP1-PY)9 H#3 EFHAE
14i 23 L, &7R] RHE FTHOE FHS
T FSAT A2hFH BFHe FA I
SD(ASP2Y) 9] W3 BEHAE 99414 9]
KL, o] T 7hi= FAZHLE FoA U=

ZlolE HolA gttt (p)0.05).

X ESelA BQ17Ee] S, AN g4
< E33 F ZAF A1 2o A F
3¢l SD(ASM1-MM) 9] HF3 EFHAE
1342497, h+X] ZHE FHLE SHI
F A3 AUTFA F99 FTA I49Y
SD(ASM2Y) 9] B3 EFHAE 125427
o|em, o] T ZHll= FAFLE 94 U
T AolE Holx| &ttt (p)0.05) (ES).

ATFA B9 QA7Fe) AL, AANGAEE
TR F SN A2LhTR B9 A I
9] SD(ASP1-PF) ¢] HF3 EF WA= 11.1
+24 93, &R FHE FHOE FHIEF
SAY A2AaFA EH9 FA 449
SD(ASP2") 9] Ha3 BFEHUAE 9.8+1.49]
RAon, o] £F ZHlle FAZHOE FoA e
zol & Bt} (p*(0.05).

] FelA QA7) A, AA
233 F A Alg7A 1999 FA
9] SD(ASMl M*®) 9] H@3 EFHAE 12,

off
of o
o tfo

=
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Table 6. The standard deviations of the reconstructed subtraction images, registered and ROI

measurement.

(average + standard deviation)

superimposition

anatomic site

general area local area

premolar area 111+24* 98+14%
(ASP1-P®) (ASPZ¥)

molar area 124422° 108+20*
(ASM1-MY) (ASM2%)

22 93, Y+ FHE FAHLE FHE ¥
A AR FA FHY FA LY
SD(ASM2®) 9] 33 EFEAAE 10.8+2.0
Ko, o] T ZHl= FAALE F94
2ol g Bt (p*<0.05) (3£6).

B

[

—

rr

Iv. & % 1ot

FAMA 743 AL AT 79 3 dS
A7HE FAY B4 4= E o83t 7IE H
= 9AH(baseline image) o] Wate 1 o]
AH(follow-up image) & A7+ 3= RS 23
o ERFA 7] g2 el st A%
"ot o]d e AfolA, I8 el B 9
It 4= zpo] 32E7A oA ZHFHAT, o]
Ro] ou| sl v YA A3 87 sl A
Aol & AR AEA HAES FEAME 4
o] AAEA AT B & dEe 7FeAdol AU
= Aoltt. & g7 olyd AS #F3 9
3l AAHAY T FAES 54 & F A
= A ES O 2t

HIA AR & 5 THE o439 AR
A AFR 24 L oA 4 ARGl o
3k ZA gAke] SD= @Y v g &
7] Aol BF FAAHOCE FAA =
ol g Yepfigich o] AL &9 8 AR AR
< 98 23 glo] HiE FA e A" S
o= A71Fe] FA3] -8 AS Uehlio] &
ot oA Y BF &Y F /M HES AA
A171717 £-ol8 8ot A FHANXE AMY
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p*<0.05, p@<0.05
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-ABSTRACT-

Evaluation of mechanical and projective standardization
in digital subtraction radiography

Bong-in Choi, Bong-Hae Cho, Kyung-Soo Nah

Department of Oral and Maxillofacial Radiology, College of Dentistry, Pusan National University

The following conclusions were obtained from the non-reconstructed and reconstructed subtraction images
of the standard intraoral radiographs which were taken with paralleling technique with Rinn XCP only and
with occlusal bite registration for geometric standardization using bilateral mandibular premolar and molar
regions of two dry human skulls.

1. The SD of the overall subtraction images of the premolars and molars of the non-reconstructed, that is,
the manual superimposition showed statistically significant difference between the non-registered and
registered groups.

2. In non-reconstructed and non-registered cases, the quality of the subtraction images were improved
when superimposition was focally done and this was more evident in areas where the radiographic
images tend to be distorted due to anatomic reasons.

3. In non-reconstructed and registered cases, the subtraction images were consistent regardless of the
anatomic site or the focus of superimposition. This means that the geometric standardization with only
occlusal bite registration could produce serial radiographs which is suitable for subtraction,

4. The SD of the overall subtraction images of the premolars and molars of the reconstructed, that is, the
automatic superimposition showed statistically insignificant difference between the non-registered and
registered groups. This means that using reconstruction, subtraction radiography is possible without
occlusal bite registration.

5. In reconstructed and non-registered cases, compatible qﬁality of the subtraction images were obtained
regardless of the anatomic site or area of the corresponding points,

6. In reconstructed and registered cases, best subtraction images whose quality showed sensitivity to the
areas of corresponding points were obtained.
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