Xl 2012:9:18-24

=l

I.

=

S

FREUAZIO|

5t

i

tl

~ [ o w0 R B
R N T N
o mew R R e R
- %%ﬂ@% meﬁu% 3o 1o mmmﬂmwvg HoWwanaﬁmmm
g o8 AT o T = © — ) 0. o 0|/ ~o 0
o meNEN Fomo 2o s ;%M%%Ewﬂ%wgw
0 oF 'N (- =0 o =2 = B\ X mo T —
N ol S 5 o| ™ W )R
= T XKW 2n o i o o ol Q go B W AR < —
o of o W C o H B oﬂom_M 5 uowwzma o &ﬂ%ﬂu
X Jmo.ﬂlqﬂ_/ — .mﬁﬁo o o wn X Oﬁ " % ~ ,C ) ol _fo‘._,:AI
e e T T e "0 0311%@&_%%“_%@0@
R T o OGO e Ep L TR
—_ ! O} "0 ﬂ @) o= ~ °F -2 o ! — JE
: N ~o o ﬂ_rﬂj. 0 T 0 T M ~ IS HL_I =1 N
J}l \_ﬂyﬂ_ WOMMO#H f LL ,...yhm_ﬁlv,_lw_wL MMHA‘_IVWM LWa ﬂArO Mwagﬁﬂro O_E ,17_A|J_l ,Emo
T Baosl FEDE w® 3 i et e
[ie] —_ = — —
SRR T RN, uT%AEﬁz%aaﬁﬂ% il
X o 1 OB S M e oF o o Homy om0 %R H o
o HoHonﬂA ,UEHmH,DF:i JEEﬂ & X - - X0 ﬂ;vm
ok ok Sy T S - - Mﬁﬁdrmﬁ%d,@oM%Ro_a
o Trlhag ¥ TF T R R = L s
= 3o A T = g EC y@lﬂoﬂx/w\n%
O_H Ly [%e) OJ.J;D,.&E ,_lﬁﬂly = o A ]lela 0
o ‘m_ylll.l — 23X Y NO O HIO_EAT;O ol © ¥ T 1X_| M
T ERMauT noShE il N N R N L
. T LPMLE AR ZRTE5 2T = PTG RO %y
B 2 Sl L S TS %ﬁ ooa ﬁﬂ@@%ﬂiﬂﬂ%ﬂm
w5 R o LT LN g =
_O/T No& dlo quWo Mn_m 6, MM 7o Mwﬁmmﬂﬂ w A g m
2 [y
o 3 w 8T TR RREUE B £ T |7
. W S ER e e oS 2w & W | X
e il \Ol;o‘urh‘mﬂ,OI Xﬂ6;@M] (@) N m 0fo X )
= g W RO gy LN == 8 LY B T
O Wl A TOoOLMPRw W O £ ool |~
X = [y 8 " o~ AOJIAIPO OM e} o) OﬁvA o
~o < XN oo wy o~ =7p H o m t of
X o o 80~ X X BR A o 11
© |8 ¥rEFraTRiodzs 4 erd s
S %o Mo T iy o ﬂ C5FN gy £ F W |3
O LtPAﬂommﬂ a W9mu% Al o <O NR
MY ok O & WS X & Fgpo |4 o
< L%U X o :inH/onmm ﬂmﬂ,ﬂ% m G T 8 A
= |
A T R R : B |3 3
e 7ﬂAx@%J B oy B < ! NER |E »
= n,-wo;]m_wﬂ_]@iﬂo‘mw_ X Mﬁoﬂu i &.olﬁﬂ g o oF = EoM”r
; . ™0 e v = o =
@ %smzmaywzwmﬂff g T plL 2 mpSf
. _— —_— )| . —_ A —_ —_ B ..
ERTELSTRIEEE R TR T FEgl
AR o M oof =5 N %o % P o= |5 g @
2E RSEES LLElE <% 3 BRE Y el
Sl 2 Co— = &R X & —_— SACHG Y=
~ K ~ T o~y S X oF = T _
J = = E XX 0 <X — oy = o c
e N T3 g EERE R |
> 4 . NoE e w = nooS =0 & . CgHA
S = mo,mwuouo%w éwﬁmo%wa ool W 8 2n B0 A ﬂM%Mm
TR S, T B TR ) N R ) A R 20X B | EEXizes
TN T3 .. i oo R | BRESE 8
"N w & i FE o |wonSEr
Rr <0 Tl G ™ R’ X (
=
Hr =

— 18—



CHEIRUZRIOISISIX| 2012:9:18-24

T-(digital mammographic imaging screening trial,
DMIST) + HAE 14 #Z9 A=A 55 94
o] 7|9 AE-2ad Al2glllA F53F G4 B} X
2 e 7 5040 olke] o dolA] 1 Hdkgel A=

912 Hohn &2 WslL Ak (2),
(Rt

FUleAE, A f3 Be)e) udEe A% 3
Aeha glont, @A) Tl UAE f 39717 o4
© 49 P 2ol o)Eaka vk 53 Selue oy
56l e 7 ofgart AREIEd AU U

ol 57} ol fYel el 4 ene

13 9 Aol
OE qx]EJ o H]— él—
%ﬁi}ﬁgi -‘a—% T ARG ok, =y
27 A8 ) CMOS EFle) A&7
ol2lg el
A QL 1Bk 1 4B P ol B
oH S48 JAe uefE Ao JgE T 9l

=) ™

saS Whsta, 1 A8 4SS 4% 0 482
7H1 #48 Fa) Lohuag st

OH uq om =
2 AT s E AlgE EHOHH Al = At ofef e
A7) A 5 AdAel ghsto] w4k ik
27171 (Sizgraphy, Humanray, Hwaseong-Si,
Korea) & &3S At 44 7152 304
G5 Y T 2= A

BN T
B
o
ofje

i
>,
N

[e] -(?__ = O
Aeprlol BTN L o4 F A7 BHOR i
G T WY WS S8 A BIee AYs
24 ahe ogolddtt. ol F QA FolAY 4459
729 thgelAl A9l H g,

E’E

967 9] ofgo] efalglon, tiditel A
S S0 T BT e 4TSI,

g 4 *HO% B ALt olF 53
2 5d
=

@9l elsat Ak o P°§

Fig. 1. Diagostic mammography in a 57-
year-old female with infiltrating duct car-
cinoma. BI-RADS breast density grade
2, scattered fibroglandular parenchymal
pattern is noted on right craniocaudal
projection in both images (a: foreign ven-
dor, b: domestic vendor). An irregular
shaped hyperdense mass is noted in the
inner breast. Both image shows equiva-
lent conspicuity for mass visualization.
The skin lines are more exaggerated in
a. Equivalent spatial and contrast resolu-
tion is noted in both images.
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Fig. 2. Diagnostic mammography in a
41-year-old female with pain in the left
breast. BI-RADS breast density grade 3,
heterogenous dense parenchymal pat-
tern is noted on left craniocaudal projec-
tion in both images (a: foreign vendor, b:
domestic vendor). Focal asymmetry was
noted with better conspicuity in b, and fi-
broglandular tissues were more separat-
ed by fat in b. Percutaneous biopsy re-
vealed fibroadenoma in the left breast.
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Fig. 3. Screening mammography in a
35-year-old female.

BI-RADS breast density grade 3, het-
erogenous dense parenchymal pattern is
noted on left craniocaudal projection in
both images (a: foreign vendor, b: do-
mestic vendor). Round and punctate mi-
crocalcifications was noted with better
conspicuity in b, and fibroglandular tis-
sues were more separated by fat in b.
Breast ultrasonography revealed suspi-
cious mass in the left upper breast, and
percutaneous biopsy revealed fibroade-
noma in the left breast.
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T 2Y7E BRehA] g2 7ol o, seuel & ¢ vk vhE 7h A2 f3atel] ofsf Xray7t
WEed7)9] FAAY 7} v Este] AT AR = B3 o] Photodiode, CMOS 59 97 AIAE &
A ggol 7] e A ox1 TheAdol wek & AAE g5t i oR, dAS wEA A F A
o AAE o3 At} WA AFo® olojA= 5 v ARl oy, AE77E avtelar, 7Ae] d4s
Abs] EASE Hadek (4, 5). webd 27PEAs fgk W] 35, kA 27171 100 ﬂmi 74 =
B71AQ1 Axlo] Aol wA] A3]3}t GdAlo|MFEE  Ftel] dA7E e Aow deA gkt (10).
AE 2 A9 S AEE e Ao a0t = Aol AHEE FEEG7]IE CMOS 37 AlXE
Al S7FskaL Q= FAlolt, ol A A ow i S g5ehe WA Fst

UAE 1 971 AR 500 vle) vkl 3 le CMOS 97 A= CMOS (R4 w4413t
S5 ARG 7hssto], Ao g AE Byte]l =28 T WHEADE o] &3 1A EA AAfolrt. CMOS AlA
aftt. wg, = g2 9 X digh tixzEe] My o 7P & S Awolx, 13k, dadld, 3
A SHoR dxp g F M) A7td ¢ 9, = F ol Ve o® U st oH Y o] gl Adte] U
RS Hole S 7ML v 9% Ad 2 oy, AT AAA WA Ve AR A% CMOS
CADE o] &3 et xldks S 3L PACSSH] dE &4 /e g i 24w Ao st
7Fedh HEE 5 0 29 QARG 48 FiEe]  mel A st e 8 3 7 S g2 A
2t s (6). o] o]FojRaL, o2t 7)o R =]

A gAE 79 971 = A= B AL QS 7IdE 5 A | Aol
S5o] gttt F ONEE 4k o] AL =2 AR 2 ?i%%ﬂ*i: Al Rl el ARH HrkE 98
& ghpstar Sgk Aol oEatal e Sl Mol & o 94 3 U 7IERE ol&ste HEE Vs
Ewol g Aow Erh ] AA N vAE 7 2 HM% T i P = e e s = 5 s B
g7] oo, AA| F&ste UAE F8EYG 7] Fischer 402 AFAAl] e ] a2 FxE| 3%
Senoscan, Fuji CR, GE 2000D, Lorad Selenia 52 < #H7}sIth. 22 Ao AIA o] ¥ S dof,
2 247k el (pixel pitch), E 4=, HIE Zlo] A HAI o=t Aok A3 wluehs o] 7 Aast
Z7] A7) 9 FFol #Fol7F Atk (Table 1) (7). X-41  # HaE 7FssbAE ghu, o] WAl ghxje] WAl 3
qUAE o= HFtel= el wet T3k vifAE  F ARS S8 ARE s A olddl, #A o
o]-83}= FHW2 (Fischer Senoscan, Fuji CR, GE = 7 T o] A7lo] WAs o] FrM oz dihS Ald
2000D) 3 o2 &4 ¢ AW (Lorad Selenia,  3F 1870l thalAnt, EFAL ]9} A4S W ske] =],
Brestige) &2 s 4 Atk &33A (phosphor)7F 2 AWHAQI sy tizk, BH 7% 52 & Aol&
& gl AR ol WY Ay st B BolA] skl o, Blart Thedk el AT vl
ol HIZAA HeE2 o &3 ARG fgk Ao zhow] wjule] thito] H ERAL AH|IZF M= 22 |7}
= delA 9louk(8, 9), 9 el e A obd ¥AR, Hlue] AnE duts) o = gl 3
Table 1. Digital Mammography Systems

Model Pixel Pitch Detector type Matrix Size Bit Depth Detector Technology

Humanray Sizgraphy 70 p Indirect 24x33K 14 CMOS

3.3x4.9K
Medifuture Brestige 851 Direct 2x2.8K 13 a-Se
28x35K
Fischer Senoscan 12 50 u« Indirect 4x5.6K 12 Csl, CCD, Slot scan
FujiCR 50 ¢ Indirect 47x6K 10 dual side reader
100 ¢ Indirect 24x3K 10 single side reader
GE 2000D 100 ¢ Indirect 2x23K 14 Csl on a-Si
Lorad Selenia 70 ¢« Direct 3x4K 14 a-Se
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Evaluation of the Image Quality of Indirect Conversion Type
Digital Mammography Using CMOS Detector

Jung Min Chang, MD, Woo Kyung Moon, MD
Department of Radiology, Seoul National University Hospital

Purpose: The purpose of this study was to evaluate image quality of the digital mammographic image using in-
direct conversion CMOS detector, made by domestic manufacturer.

Materials and Methods: Routine mammography was performed in a total of 98 women who came for screen-
ing or prior to surgery using domestic test digital mammography. One breast radiologist evaluated each
image using standard criteria for clinical image evaluation. Position, compression, contrast and exposure,
and artifacts in each mammogram were evaluated. In addition, image resolution was assessed on a 5 point
scale. Breast density and the findings were assessed using BI-RADS category, and in 18 cases having prior
routine mammography image using other vendors, lesion visibility, subjective resolution, and contrast
were compared.

Results: At clinical image evaluation by domestic test digital mammography, the mean scores for position
(mediolateral oblique view, 27; craniocaudal view, 19.9), compression (10), contrast and exposure (11.6),
and artifacts (14) in each mammogram were noted. The total scores of image quality using domestic digital
mammography unit was 97.89+1.67 (range: 93-100), and mean score of qualitative resolution was 4.05
=+ 0.51(range: 3-5). Overall image resolution, contrast and lesion visibility were equivalent to mammog-
raphy images of foreign vendors.

Conclusion: Digital mammography using indirect conversion CMOS detector, made by domestic manufacturer
showed optimal image quality, and equivalent image quality was noted compared to foreign vendors.

Index words: Digital mammography; Domestic mammographic unit; Image quality; CMOS detector
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