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Preliminary study on a high-resolution breast CT :
Development of experimental system and its evaluation
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Abstract : Breast X-ray computed tomography (breast CT) has been developed in some research groups to overcome the
limitations of mammography. However, the spatial resolution of the existing system is not sufficient to identify
microcalcifications within the breast. The purpose of this study was to develop a prototype of high-resolution breast CT
system, and to evaluate the developed system. Our prototype system consists of a micro-focus X-ray tube and a flat panel

detector ; a spatial resolution of 20 um is attained. In the experiments, we evaluated physical properties and image quality.

As a result, a resolution of proposed system was better than conventional CT system used in clinical practice. As for

evaluation of image quality using a breast phantom, mass lesion and microcalcifications within the phantom were clearly

confirmed in 3-dimensions.

Key words : Breast imaging, Computed Tomography, High-resolution

1. #%

BUE, ANADBMICIE~ VST 7 A HEIIE
ENTWa, LML, YYEST 7435 ET FHT 51
AR, S5V VY ES T T AT RITHIETH 5
720, JEE LMy IRAL D U AR S EE 2 V) SRR & ¥R
ETENDD B, ADFADOEEICE, T2 —FHTER
% (Computed Tomography . LLF CT) A%t A IL G Hi %
(Magnetic Resonance Imaging : LA T MRI) 25FJ &5,
BB, FLEMEY VY ADESS SR OB T HFIH
ENDODOH DL, INLOMEITL Y FURSCEREOMEY =
REMICHM T2 e0TE%. LaL, CTHMERILE
TR, Mol BEIE 2275, MRI
TSR X SN DS, RIKILOfi SR EETH ), <
SIS WG H T 5720, MASEIHET 5 EE
IdEERE s, F5E NEY VY RIE, TN R
ERIFEEAT A AFANCRT 24 Gh -0, =RITH
LI RERATIIREECTH 5.

L OEE R T A L WIHBEREEE L LT, IE
B CT O3 fTh N TWwWAIL, 2]. Boone 5 IIFLE
HH CTREZ MO THIEL, BAARRELZEEZHW

il

Vol.29 No.2 (2012)

THRABS TN WAL LaL, ZOIEHMACT
S FREEDS 300 yum FEETH V), ILAA DT RO—>D
THLMNAFRALDORHERIE~ Y75 7 1 L 0 LK.
WNARALE RS 5 7201203, 2250 M E S 512mE
SHDLLEND L2

Z TR TIE, FUESHH CT oS HiElbx X5 2
EERBEME L, ZOTFMIRE & L CERNESSHIETLE
B CTHEAMEL, MHHEFMEIT.

2. 5 &
21 IHEHRHACTEE
FFEE CT &0 &2 bic L 2 F AN AR T 5
720, R TCIEERHOMASNEELHE L. 22T
&, BAZEL7-FLEEH CT 2@ O M2 & Mm% A S LI
DWTIRR 5,

211 IHEHEACTEEOHE

Figd ICAILEEM CTHBEEROBEREN 2 /RT. X#
L EBIBE R ED A F ¥ VE, FNS 2 HIMT 5 A
TGS X MRS NICEBE SN TB Y, BH#EZEMNICH



LEMEH I Y ¥ a— 4 2 omBifeic Cigait) . HR
WL, MEMAa sy Ya— 2 IcAT—VHfa=y b,
XL =y b B IOEEEAL= v M 2R L, BE
I Ea—50fRICESE, XHoREPLE—%
DOFIHB L UOHET— 5 Ol E%479) .

Remote operation
computer

X-ray
controller

Motor control unit I

; Shielded room Detector power unit

Fig.1 Schematic of experimental system

AFFEH CT 28 13 Rk LTI R 2179
LT, MVWEMSHEOEEEH T A, A% v VRIS
&, JERIRRACE L7 T S um DN T X RS
(RIS b =27 Z24EL, L7901) &, WY v F 50 um O
BT 5 "SR IVT 4 527 % (Flat Panel Detector :
IFFPD) GEMAR b =27 238 C7942) # W7z, K
BEOIMAKZFig.2 IIRT. ThVI 7L —24 2 XS
ALY FPD 250§ 5 X ) ICHW TSR THBY, Zh
LEMEEELDDOF —KE— ¥ P LEEICEEENT
W5, E— & oMEn A O, XSS L FPD 251
Y52 CEFMNISERET 5 2 INET L. REED
BATFAPEARBRII 2515 CTH Y, ZHEGHEEIZ20um & 7% 5.

Fig.2 Photograph of experimental system
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Fig.3 Phantom for measuring presampled MTF

Table 1 Imaging parameters of experimental system
Tube voltage [kV] 80
Tube current [pA] 100
Target / Filter W/ Al
Number of projection 720
Spatial resolution [pum] 20
Reconstruction matrix [pixel] 2048x%2048%x2048
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Fig.4 The breast phantom

FIINI VRS T T AEBTIE, 77 b AOSKE
BB T % 72 @ (TR H AR (Cranio Caudal © LT CC)
AT, IR T, RIS LBV REE TS % 7
O KR 2 7072 TUVINIUVESTT 7 4 HE T
L7255 % Table 2 12717,

i

b

£
o

% T A 7

i



Table 2 Imaging parameters of mammography

Normal image  Magnification
(CC view) image
Tube Voltage [kV] 28 28
Current-time

product (mAs) 656 419

Target / Filter Mo / Mo Mo / Mo
Spatial resolution [um] 70 422
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Fig.5 Slice image of the MTF phantom
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Fig.6 Result of presampled MTF
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Fig.7 Mammographic image (CC view)

Fig.8 Mammographic magnification image

Fig.10 Volume rendered images. Numbers represent the viewing
angle of volume rendering
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