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— A Comparative Study on Image Quality
of Breast Image Tests using ACR Phantom —
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olmolol A o)A 2H (Picture Archiving
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FFEETE e EojmAttlo) BE Amae] A
3] Computed Radiography(CR)¥} Digital Radiography
(DR)o]) Tt PAIEG} o] 8127} seolHt.

7)&9) Screen—Film A|AEE ZR2- wHO] FHo] &
olsh} F7A|9F HEo &2 Z& ¥A Foll gt I
F(artifact) 0.2 Q3 HHdt E5F 4 e DHol
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oY, DRE Ay AE A2Re AT AE9) ug
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3) DR

GE Senographe 2000D(2tH)
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1. Fiber0fl CHEt 2 AIAEIE

] m)

489

Table 1. Fiber evaluation score and average of ACR

phantom image {unit: score]
stem . CR CR

No, N S| 6o | t00m)| DR | PVEE
1 45 3.5 3.5 45
2 4.0 3.5 3.5 4,0
3 4.5 5.0 3.0 45
4 4.0 5.0 3.0 5.0
5 4,0 5.0 3.5 4,0
6 45 4.5 3.5 45
7 4,0 4.0 3.0 4,0
8 45 5.0 3.5 4,0
9 3.0 4.0 2.0 4,0
10 35 4.0 25 4,0
11 4.0 5.0 3.0 5.0
12 4,0 4.0 4.0 4.0
13 3.0 3.5 3.0 4,0
14 4.0 5.0 3.0 4.0
15 4.0 5.0 3.5 4.5
16 3.0 45 4,0 4.0 0.000
17 25 45 3.0 3.0
18 3.0 45 2.5 4.0
19 4.5 5.0 4.0 5.0
20 3.0 4.0 3.0 3.0
21 4.0 4,0 4.0 4.0
22 4.0 3.0 2.5 4.0
23 4,0 4.0 4,0 4.0
24 4.0 4.0 3.5 4.0
25 3.5 40 2,0 4.0
26 3.5 4,0 2,5 4,0
27 5.0 4.0 4,0 4.0
28 4.0 4.0 4.0 40
29 4.0 35 2,5 5.0
30 4,0 3.5 2,5 5.0
X 3.9 42 32 42

S/F : Screen-Film

Fibero] i3t A4k 47 o4 FEstojol F=ve]
FrloAl AL whe 4= 9tk Fiberol it 2+ A]AH]
% Hl A3} Screen-Film¢l 7-$- 3.9, CR(GOm<!

£ 427, CR100 )l 732 3,24, DRQI 7L 4,27 0]
14%‘1}. ACR W %4 Fiber 7} 4= CR(S0 m),
DR, Screen—Film, CR(100m) +°2 %2 H4E Wt
o} AAEE Fiberol thgt S92 AA 2] Pearson 7}o]
AZ e AG=7l 18U w) 56,8212 95% AL
A golghgo] 0.000(P <0.05)0|28 §ol5tA viehgich

Z Az7)d gt zZolrt A& & & Utk(Figure 1,
Table 1).
score
45¢
pd
4t° -
350 B R e S
3¢ 2 -
25t S R— — —
2 :
15 — .
1 i
05
0 S/F CF(50#m) CF(100m) DR

system
S/F . Screen-Film

Fig. 1. Fiber evaluation score and average of ACR phantom
image

2. CalcificationOll CH&t 2t AIAEIE Hlw

Calcificationo] O3t A4 34 oS ES3ojof
Aea] Griod AL ¥ 4 qlrh Calcification®l]
o5t 2 A2 Blw A3 Screen—Film®l 3¢ 2.73,
CR(50 mm) Q! 7 2.5%, CR(100m?l %% 2.0%, DR
ol AL 2 971‘—:101 Ukt ACR W®l 9Are] Calcification
7} H4= DR, Screen—Film, CR(50 um), CR(100 im)
T2 “:’%‘r: A4=E uiglt} AJAEY Calcificationo]] T
& f24 749 Pearson 7lo|AlF 3 AME=rF 21
u) 3554302 95% AlF5FoA S9skE0] 0,025(P <
090122 foA vishiek, & A1 s Aol
7F 982 & 4= QItkFigure 2, Table 2),
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Table 2, Cdlcification evaluation score and average of ACR

phantom image unit : score]
stem CR CR
No, X | om) | (00w | PR | Prae
1 3.5 2.5 2.5 35
2 30 1.5 1.5 2.5
3 25 25 2.5 3.5
4 25 45 3.0 45
5 3.0 35 2.0 3.0
6 25 25 2.0 30
7 25 2.0 1.5 2.0
8 3.0 3.5 2.5 3.5
9 25 2.5 2.0 25
10 25 1.5 1.5 2.0
1 3.0 3.0 2.0 3.0
12 30 30 3.0 40
13 25 2.5 1.5 2.5
14 25 2.0 2.0 25
15 25 25 15 25
16 2.0 3.0 2.0 2.5 0.025
17 2.0 1.5 0.5 20
18 25 25 25 25
19 3.0 3.5 35 3.5
20 3.0 3.0 2.0 2.5
21 25 20 2.0 3.0
22 25 2.0 2.0 3.0
23 3.0 3.0 2.0 3.0
24 25 2.0 1.5 20
25 2.0 2.0 2.0 2.0
26 2.0 2,0 15 20
27 25 3.0 2.0 3.0
28 25 2,0 2.0 3.0
29 35 2.5 1.5 4.0
30 3.5 25 1.5 4.0
x 2.7 25 2.0 2,9

TS/F CF(S0gm) CF(100sm) DR
system

S/F: Screen-Film
Hg. 2, Calcification evaluation score and average of ACR
phantom image

3. MassOll THE 28 A|AEE Bl

Massol] T3t Ay 37 olde BS3tojor Az
Bt §HAE WE 4 Qloh Massoll tigt ZF AJAH]
¥ v A3} Screen—Film$l AL 3,83,

73 3.8%, CR(100 um<Q) %%- 3.6%, DRR ¢ 4.5%
o] Uttt ACR W¥ P49 Mass %7} H4== DR,
CR(50 um), Screen—Film, CR(100 m)<o8 =& AHRE
At AlAFHE Massol] gk 594 HAQ Pearson
oAl 72 =7 219 o) 30.5632.2 90% A1
oA FoEEC] 0.081(P (0.1)0]B2 [o)8kA LER
Wtk & Masso) Hetde HFE7PER Zol7} o o

g 4= QItK(Figure 3, Table 3).

CR(50 ym) 1

Table 3, Mass evaluation score and average of ACR

phantom image [unit : score]
temn CR CR
No, s SF ©0m) | (100um) DR P-value
1 3.0 35 35 3.5
2 3.5 25 2.5 40
3 35 35 25 35
4 4.0 4.0 4.0 45
5 3.5 2.5 35 4.0
I 40 45 40 4.0
7 4.0 4.0 35 45
8 4.0 5.0 45 5.0
9 4.0 3.0 25 40
10 3.0 4.0 4.0 4.0
1 4.0 4.0 4.0 45
12 4.0 4.0 4.0 50
13 3.5 3,0 3.0 _l 35
14 4.0 4.0 4.0 4.0
15 4.0 4.0 35 4.0
16 3.5 4.0 35 5.0 0.081
17 4.0 4.0 15 4.0
18 35 35 2.5 35
19 4.5 45 4.0 45
20 3.0 4.0 35 40
21 35 4.0 4.0 4.0
22 4.5 4.0 3.5 4.0
2 40 40 40 40
24 4.0 40 4.0 4.0
25 35 4.0 3.0 4.0
26 4.0 4.0 40 40
27 4.0 4.0 4.0 5.0
28 4.0 40 4.0 4.0
29 4.0 4.0 4.0 5.0
30 4.0 3.5 3.0 5.0
X | 38 3.8 35 | 42
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S/F CF(50#m) CF(100#m) DR
system

Hg. 3. Mass evaluation score and average of ACR phantom
image

4. A0 et 22 N2-E Hlu

Table 4, Total evaluation score and average of ACR

phantom image [unit : score]
em CR CR
W F | o | oo |
1 11,0 8.5 85 11,5
2 10.5 75 75 10.5
3 10,5 11,0 8.0 11,5
4 105 13,5 10.0 14.0
5 10.5 11.0 9.0 11.0
6 11.0 115 9.5 115
7 10.5 10.0 8.0 10.5
8 11,5 13,5 10.5 12,5
9 95 95 65 10.5
10 10,0 9.5 8.0 10.0
11 11,0 12,0 9.0 12,5
12 11.0 11.0 11,0 13,0
13 9,0 9,0 7.5 10.0
14 10.5 11.0 9.0 10.5
15 10.5 115 8.5 11.0
16 85 115 9.5 115
17 8.5 10.0 5.0 9.0
18 9.0 10.5 7.5 10.0
19 12,0 13.0 11.5 13,0
20 9.0 11.0 85 9.5
21 10,0 10.0 10,0 11,0
22 11.0 9.0 8.0 11.0
23 11,0 11,0 10.0 11.0
24 10.5 10.0 9.0 10,0
25 9.0 10.0 7.0 10,0
26 10,0 10,0 8.0 11,0
27 11,5 11.0 10.0 12,0
28 105 10.0 10.0 10,0
29 11,5 10.0 8.0 14,0
30 1.5 9.5 7.0 14.0
X 10.4 10,6 87 113

WA e 109 ol BSsfol FEpE Bl
A AL BE 5 Yok A Aol tid 7 A"
Bl A} Screen—Film¢l % 10,43, CR(50 im)Q! 73
£ 10.6%, CR(100m)Q) ¢ 8.7%, DR ¢ 11.3%
o] Usith AMAH ez DRo| 7 &2 H4E Wkl
CR(50 um), Screen—Film, CR(100m) 22 H$4E @
ch(Table 4).

]

S/F CF(504m) CF(100#m) DR
system
Fg. 4, Total evaluation score and average of ACR phantom

image

V.1 #

Agge] wste] oE A 3o SRk o2 ¢
Hgke] Z71 EARg 9 R0 da, wHE 27 273
2 #H7F Ad T AEF ez FERE HA F
7R Aoz meort)” mebd of4e] aAEAlE A
A F77 R mis 2 Aold dRol
39~44A0f) o]2= 9Ad9] HA| AFFHE F FHe] 7t
Z Ee HEE A o2 s {HE o] Az
gt I7HA ARte g Ao oF 209 | HRE FHY
o] o} 27|AHS Tl ¢ AMFES EolAl =¥
o3 e,

Z71AES J&sHA b7l i FEIAAAE #
g X-A Az E248E 4 FE7)9 94 3 HHvt
Fasicta 2o

ACR Y 944 B7F ¥/ F CalcificationoA=
Screen—Film®] CR(50 mXt} =4 Ul o= Chris
C. Shaw et al_(1998)2] ¢ol|A Micro calcification?]
HEH 80} CRY| H|8} Screen—Film A|A®ojA o Et}h
L ZAne 2. &, CR Al2EE SIIAEAIA AL
| Al 7P} BAI-e] =& Caleification HE HOA
Screen-Filmo] $4alcka B % sk, e} ke
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Hal @olE wldl artifact”} Screen—Filmof|A] A2
27t EA] $=rbH Yeon Hyeon Choe et al, (1996)2]
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o] HRPL Fibero= o &2 B7Ie WStk o=
CR(50 ym) 2] IP7} 71&2] IPHET} Dual-side HHAlo g 7)
AE Hip "E| artifact@e] "ol FAF] Qirks A
< 9ulgttt &, Screen—Filme] CR(50 um) X} 3H2 ¥
oA Fi@olx) Al Ao 2 GEFS DIAE artifact
e meRte & 4 Unk

BE WA £ U4 W DRE oA F4
LolX AFgaPIA YR Trlols axle] BAos
Qekd W) o)A Eakn ke Bl

Dense

2 A7e LA ol 8H1 Qe 4 ALEE
HE719 93 e A= A ASEE ACR HEe

HEHO & ACR WHE o]&3tH
SAZEIRE olsle] foby

Ol-ﬂl rd‘

1. FiberoAl+= Screen—Film¢l A% 3.94, CR(50 um)

Ql AL 493, CRAU00wmQ) %A% 3.23, DRSO AL
4 274& ¥o] CR(50 um), DR, Screen—Film, CR(100 um)
=02 & HeE k(P 0.05).
2. Calcification2 Screen—Film¢@l 7% 2.7, CR(50 um)
Ql AL 2.5, CRU0Oum<el 3L 2.04, DR ZA$L
2.9 ¥o] DR, Screen—Film, CR(50 ym), CR(100 ym)
T2 £ FYE EIITH0.025(P 0.05).

3. MassE Screen—Film?Ql 7% 3.84, CR(50 um)<l
4% 3.8, CR(100 m)Ql %% 3.64, DR ¢ 4.5%
& ¢ DR, CR(50 um), Screen—Film, CR(100 um) 2

2 58 H,E EotHP (0.1).
4, TAHS B7F= Screen—FilmQl 3¢ 10.43, CR

(50 m1 7% 10.67, CR(100m¢l &% 8.7%, DRSI

£ 11,33 o] DR, CR(50 um), Screen—Film, CR
(100 um) £2 8 &2 A4S W9dr}

o)Are] Ail= DR, Screen—Film/\]/\%JOI CR(100 ym)
of g HFo] LBt AE & 4= qUrk SHAINE DR
L AR} o5t E9HAA], Screen—Film2- artifacto] €
o 34 Ast 5 TS AT glov), B Aebt &
AQH CRAIAE % Dual-Side®4]9] CR(50 ym)2 ARE-
3t 9ol Screen—Film A|AET} o]zt Qe Flo2
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A Comparative Study on Image Quality
of Breast Image Tests using ACR Phantom

Dong-Hee Hong- "Hong-Ryang Jung - "Cheong-Hwan Lim

Seran General Hospital - VDept, of Radiological Science, Hanseo University

Recently, interests and utilization on Computed Radiography(CR) and Digital Radiography(DR) tends to
increase owing to an introduction of Picture Archiving and Communication System(PACS) and an accuracy
control of special medical equipment for a breast imaging examination. This study was intended to
compare and analyze a detector's imaging quality by each system to be used for the breast imaging
examination by using ACR Phantom used at the accuracy control,

As an evaluation method, a significance and reliability of image's value using the ACR Phantom was
analyzed by using SPSS program, The results are followed,

1, For the fiber, there was 3.9 score in Screen-Film, 4.2 score in CR(S50um), 3.2 score in CR(100um),
and 4.2 score in DR, There was the high score in the order of CR(50um), DR, Screen-Film, and
CR(100um)(P { 0.05).

2, For the calcification, there was 2.7 score in Screen-Film, 2.5 score in CR(30um), 2.0 score in CR(100um),
and 2.9 score in DR, There was the high score in the order of DR, Screen-Film, CR(50um), and
CR(100¢m). (0.025(P € 0.05).

3, For Mass, there was 3.8 score in Screen-Film, 3.8 score in CR(50um), 3.6 score in CR(100um), and
4.5 score in DR, There was the high score in the order of DR, CR(50um), Screen—Film, and CR(100um)
(P <0, D).

4, As the total score, there was 10,4 score in Screen-Film, 10,6 score in CR(50um), 8.7 score in CR(100um),
and 11.3 score in DR, There was the high score in the order of DR, CR(50um), Screen-Film, and
CR(100¢m),

As shown in the above results, it can be known that DR and Screen-Film System has higher image
quality than CR. But, DR has unstability caused by element, and Screen-Film has the low image quality
caused by artifact as disadvantages, When Dual-Side CR(50um) was used among CR systems which had
the problem of low image quality, it was indicated that there was no difference with Screen-Film System,
Because the radiation imaging examination tends to become digitalized, each system for the breast imaging
examination will need to be developed and supplem ented,

Key Words : Breast Image, PACS, CR, DR, ACR Phantom
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