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- Comparison of Image Quality and Effective Dose by Additional Filtration
on Digital Chest Tomosynthesis -
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DTSR = Definium8000(volume RAD, GE Healthcare,
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Ble] e vlsat EHATS wel S Al
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7] 915 W v 6 YFT} o ohio] A
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Figure 1 Attach glass dosimeters on the surface of the
Rando phantom
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TR AFAH7E 18l Lung chest HES TIEIE SFoll
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ShHA DTS #YS ¢ 5, Image J& 0|85l LEZ 4
o] W12k E A A(region of interest, RO A3}
11, H{HEE 5320 Signal to Noise Ratio(SNR)Z} Contrast
to Noise Ratio(CNR) &40l o3t W41} EEHAES
T57] §18l ROIE A1 sk3AtH(Figure 2).

SNR, CNRZA-& ROI1Q] A&7} & o] Hyfut FFHX
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i

|

AN

Background S1,,,~ROI SI,,,
— v X /\I
SNE ROI 5D HW

Background S1,,,~ROI SI,,,
\/ Background Sth,g +ROI SDj, g

4(2)

CNR =

Figure 2 ROI regions in chest image
(Right upper square-background, Another
square except background-lung ROI)

3. Sl

3%59] 57alelo] U2 DAP 7k, 3F2%7H] SNR, ONR
o] SAA ol d= A1 913l one way ANOVA A5
AABFFIL, Scheffe testE Fol] ARHSS sl oH,

SAZZIE SPSS(Verl8.0, USA)S o431t}

. &

0.3 mmCu ZES ARESto] =AM 8 A} 1,15
mR$ I, 3 mmAl9} 0.3 mmNio|A 2427k 1,16, 1,08 mR=E
0.3 mmCu®} 7Hg BIS=3E 2APARE gho] S Eo] me A
&oj|A Cu 0.3 mm, Al 3.0 mm, Ni 0.3 mm= AgS A
REI

2) DAP

elE ALESHA SokS el 7} W] £RY Ao
7 0.3 mmCu, 3 mmAl, 0.3 mm Ni ¥ @] DAP meter=
DTS ZHA} & =A% DAP 32 4.32, 1.47, 1.62, 1,17
pGy « e 2 FAHAHOE [ Aolg B2 (p0.0D),
R NS AR T AP e 7 melT, WelE
AHBA) 23k sk 212} 65.9, 62,5, 72.9% 24513
tHTable 1),(Table 2).

Table 1 DAP value by 3 different type of filter
(unit : pGy « em?
Additional filter Non fiter 0.3 mmCu 3 mmAl 0.3 mmNi

DAP

(UGl * em?) 4,32 1.47 1.62 1.17

Table 2 The result of one-way ANOVA and Scheffe test

Additional filter Mean + SD F  p-vaue  Scheffe
0.3 mmCu 1.47 = 0.04
3 mmAl 1.62 £ 0,02 3404 0000 Ni ( Cu { Al
0.3 mmNi 1.17 *+ 0.03

®: p (0,01
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A pebstet, 1 9] 3PPl
7F UEhA] kth(Table 3).

SEAY AN AT BEE g ) 0,102
mSv, 0.3 mmCu¥ ] 0,0613 mSv, 3 mmAl& ] 0. 0611
mSv, 0.3 mmNi2l © 0.0530 mSv 77k 38.8, 40,1,
48% #raghe Hlck DAPERE ofu 2} f-a Aol A= Ni

2 A B o b el eSO 4 gl

o}olo.
[E A=)

Table 3 Absorbed dose of each organ using filters

) Az B

AAPM S1E 9 CD HES ol 83t X121 shdel M 2
2}e] 5oLHE A A G4 holeo] o]/} glo] FE
fe3]
AX

79 JzE YeRlth(Figure 3).

2) SNR, CNR

7L S ARSSHA] ¢k o) #| ROT B> SNR
47.010, CNR 42.1040]911, BE71HES AL 3}
SNR} CNRL B4t 19.07, 18.17% Astgl o, ®3t 7}
7to] RbgE o] uk2 SNR, CNREL> BAHORE {25t
zJo] & Ho|x] 9FQFtH(Table 4),(Table 5), (Table 6).

(unit : mGy)
” . Thyroid Average lun: Heart Vertebral Liver Stomach .
Additional filter 4 K6 1ng Skin
© (14) (16) (16) (20) (19
Non filter 0.139 0.286 0.283 0.457 0.296 0.292 0.52
0.3 mmCu 0.07 0.167 0.221 0.258 0.124 0.214 0.22
3 mmAl 0.068 0.126 0.234 0.268 0.118 0.252 0.263
0.3 mmNi 0.066 0.125 0.196 0,207 0.108 0.204 0.182
* B35 obol| A REXFAE AU rando phantom slice W&
15 [ ] 15 15 [ ]
32 14 L] 3 14 L ] 14 L ]
7] 13 ] 7] ¢ ] 7] 13 ]
1 [ ] 1 L ] 12 L ]
11 L] 1 L] 11 L]
1 L ] bt L] 10 L]
g ® g [ ] 9 Ld
8 [ ] 8 ® 8 L
[ ] [ ] 7 L]
[} [ ] [ ® L] *
4 4 :
: : i
1 2 3 45 6 7 8 9 1011 12 13 14 15 12 3 45 6 7 8 9 1011121351415 1 2 3 45 6 7 & 9 10111213 14 15
=7 = =
a) Cu filter b) Al filter ¢) Ni filter

Figure 3 Contrast detail curve to get through CD phantom

Table 4 Results of SNR, CNR of Lung and Heart by using filters

Additional filter SNR CNR
Non filter 47.010 42,104
0.3 mmCu 38,894 35.672

3 mmAl 37.971 34,189
0.3 mmNi 37.492 33.501
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Table 5 The results of one-way ANOVA and Scheffe test of SNR

Ad(ditional filter Mean + SD F p - value Scheffe
0.3 mmCu 38,894 *+ 8,691
3 mmaAl 37.971 £ 8,301 .000 1.000 (g é’%o‘:i)
0.3 mmNi 37.492 * 8,100
Table 6 The results of one-way ANOVA and Scheffe test of CNR
Ad(ditional filter Mean + SD F o - value Scheffe
0.3 mmCu 35.672 £ 7.573
P=1,000
3 mmAl 34,189 = 7.060 .000 1.000 (Z171eh
0.3 mmNi 33,501 = 6.320
vV, o & A7} 2802 Fale} vt Nig) Z¢ ajet v
S AN S B, 3719 HE F 7P W DAP
Hlof] et 7 7124191 AARE Sl e - XA A FaAdR ghol yehsten, syl A® o 2
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o] B 24 AE Uwst Holuw mEAe] W UE AR Nie EHARTAE0] 40~50%5 AP
Hlgo] ol Erkis B /T glek, BRdolEE A FIHEA Alef ulste] 2~3ufe] SRR tube loadF HS
Hel 2= gl DISEARS T §5 XAZARRD 2o v Holme A AW FojlA TE G 7P Ssiths
A4 A% NS} OTHL A njEhgor o xrd Rk o
Ao F ZE uky Q)ry o] 3~10 mm FHEAHL o 2 Aol 37)e] ke ZEN TR ARSI S
& R XAAANA 22% HESE Ao] vig) DTSOA 709 W FEHOR Ax|o] e Q] S4E o8t KA
ASUhs Aute] =RolA DIse] Sgt ASUgEY AR BHE S U AR olFolAopct
ol Skl & 4 e,

Sabol M 9] QAT HE The FE XAIHAL DTS 9
CTolA S§J AT Zro] 2+ 2+ 0,017 mSv, 0,124 mSv, 7
mSvE DTSHAP} CTHT #A|] u|Z&Agfo] Aal, e
T XAgAe] HsiA= A Yebkth DTS& CTy L
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*Abstract

Comparison of Image Quality and Effective Dose by Additional Filtration
on Digital Chest Tomosynthesis

Kye-Sun Kim-Sungchul Kim"

Dept. of Dignostic Radiology, Samsung Medical Center
YDept. of Radioligical Science, Gachon University

The purpose of this study is to suggest proper additional filtration by comparisons patient dose and im-
age quality among additional filters in digital chest tomosynthesis (DTS). We measured the effective dose,
dose area product (DAP) by changing thickness of Cu, Al and Ni filter to compare image quality by CD
curve and SNR, CNR,

Cu, Al and Ni exposure dose were similar thickness 0.3 mm, 3 mm and 0.3 mm respectively. The ex-
posure dose using filter was decreased average about 33.1% than non filter, The DAP value of 0.3 mm
Ni were decreased 72.9% compared to non filter and the lowest dose among 3 filter, The effective dose
of 0.3 mm Ni were decreased 48% compared to 0.102 mSv effective dose of non filter,

At the result of comparison of image quality through CD curve there were similar aspect graph among
Cu, Al and Ni. SNR was decreased average 19.07%, CNR was average decreased 18.17% using 3 filters,

In conclusion, Ni filtration was considered to be most suitable when considered comprehensive thick-
ness, character, sort of filter, dose reduction and image quality evaluation in DTS,

Key Words : Digital chest tomosynthesis, Additional filter, Effective dose
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