CHEFTZEOIOHDY HFA LA BF 5| K| 2002; 32 : 147-51

A comparison of subtracted images from dental subtraction programs

Won-Jeong Han

Department of Oral and Maxillofacial Radiology, School of Dentistry, Dankook University

ABSTRACT

Purpose : To compare the standard deviation of gray levels on digital subtracted images obtained by different den-

tal subtraction programs.

Materials and Methods : Paired periapical films were taken at the lower premolar and molar areas of the phantoms
involving human mandible. The bite registration group used Rinn XCP equipment and bite registration material, ba-
sed on polyvinyl siloxane, for standardization. The no bite registration group used only Rinn XCP equipment. The
periapical film images were digitized at 1200 dpi resolution and 256 gray levels by a flat bed scanner with transpa-
rency unit. Dental digital subtraction programs used for this study were Subtractor (Biomedisys Co., Korea) and
Emago (Oral Diagnostic Systems, The Netherlands). To measure the similarities between the subtracted images, the
standard deviations of the gray levels were obtained using a histogram of subtracted images, which were then anal-

yzed statistically.

Results : Subtracted images obtained by using the Emago program without manual selection of corresponding poi-
nts showed the lowest standard deviation of gray levels (p<0.01). And the standard deviation of gray levels was lo-
wer in subtracted images in the group of a bite registration than in the group of no use of bite registration (p<0.01).
Conclusion : Digital radiographic subtraction without manual selection of reference points was found to be a conv-
enient and superior method. (Kerean J Oral Maxillofac Radiol 2002; 32 : 147-51)
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1) SARMARRIS| E[X[E5t
HALE = 2-2 flat bed scanner (Scanmaker 6400XL, Micr-

otek, Taiwan)Z ©]-&3}ed 1200 dpi, 254 gray scale, 4.5x3.5
cm pixel sizeZ A" 3}3}e jpg. dd 2 A}
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(1) Emago =21 & o] &3 YAEFA& A

@ emago1

AAd 149] jpg.HIdES B Ee] gamma correction
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Aok A3 AdAglel vheAz FaAARIS F
WA whAAALzl & A A sled FAIAE A e o] & emago
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® emago II

ZAzrg 1442] jpg. Y€ gamma correction®® WEE

RA3Z F reconstruction™| F& AYPA|ZAH. vlgAm
AQ FaAAdAbds F O HAARAREINA 7813
How Fdsictn BaEE 449 HHE A4 dAs
A HE FaAdARRE N1Eez AFAdAte] vebdd
linear subtraction ¥+ AlSYA|A FufaAlAARA 3} 2HF
A7 el FAAE A9t o] 5 emago 12 3T}

(2) Subtractor T2 1W-E o] &3 AL ZAE A Y

A 149 jpg. & B 5 7| ez FY3}
dx = a0 H5AdE A o ARAARIA A
AdA8 & histogram mapping | H2 WEzEE RAF T
warping W52 A FAAFE 931 subtraction ¥ F& A3 3}
o] FAAE Agith ¢]F subtractorZ. 3}
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Table 1. AVOVA test for the standard deviation of gray level on
the digital subtracted images of occlusal registration block group

X
L)

o
o

Table 3. AVOVA test for the standard deviation of gray level on
the digital subtracted image of no occlusal registration block group

mean SD F ratio F probable mean SD F ratio F probable
emago 1 23.33%* 6.55 emago I 28.39% 10.53
emago II 59.17* 8.55 71.63 .00 emago II 62.80* 8.75 51.64 .00
subtractor 42.94* 9.99 subtractor 49.17* 9.58

*statistically significant (p<0.01)

Table 2. Multiple comparison test for the standard deviation of
gray level on the digital subtracted images of occlusal registration
block group

*statistically significant (p<0.01)

Table 4. Multiple comparison test for the standard deviation of
gray level on the digital subtracted image of no occlusal registra-
tion block group

Sheffe Sheffe

group (I) group (1) mean defference (I-J)  p value group (I) group (J) mean defference (I-J)  p value
emago | emago I

emago I emago II —35.84* .00 emago I emago 11 -34.41* .00
subtractor -19.61% .00 subtractor —20.78* .00
emago | 35.84* .00 emago 1 3441* .00

emago II emago II emago 11 emago II
subtractor 16.23* .00 subtractor 13.63* .00
emago [ 19.61* .00 emago I 20.78* .00

subtractor emago II -16.23* .00 subtractor emago 11 -13.63* .00
subtractor subtractor

*statistically significant (p<0.01)
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FRAx7E 7P A2 A (23165508 vEbGE 1 0
© 2 subtractor (42.94+9.99)0]¢l 27 emago oA A=
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EATA oz 523 2lo]E B9 o (Table 1) emago
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*statistically significant (p<0.01)

Tabte 5. The standard deviation of gray level on the digital subtr-
acted images

occlusal registration block

p-value
yes (n=48) no (n=48)
41.81+16.97 46.79+17.13 p<0.01
g obet® it wIM|IZIZET 7| LAA Az
= 227t o Agen FANMoR f7 Aol

£ ¥ 9t} (Table 5).
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