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1. BfF7 7 v/ b LB

RY 7oL VB OMARERICREHT, K
VoV R vFa—7%ETF (LUF, Vertical),
it (LR, Transverse), Hijif& (LLF, An-
teroposterior) I[ZEA 5 3K, BEREKE)» D
stk (LAF, Oblique) 12 2 A&, 5 A%E
L 7-BeAUIR Y > F A PERL 72 (Fig. 1).
EF AR OBMERNL, BEgmE 1.5T
2L Tifi=796+21ms, Tofi=62.8+4.1
ms L INAH9. SE, EFARESLEHFED
OV EFSAPRERERD, RERRDRIFIC
AONDS EINLFHMEEEE L, EREfEICE
DN TEEPNCIEIEF AR 2 g L /o B
NV T @Y A7)V VIKER (Gd-DTPA)
B 0.08% (0.4mM) 7 57x A mBUE#FA,
F 12— T NIFAENERD L D T MR A % 5
BelL7201%, 02%, 05%, 1.0%, 2.0%
(0.5~10mM) @ 5 FEHOFH PG H = H A

*—")— K breast magnetic resonance imaging, phantom, slice thickness, three dimensional, contrast-

enhanced imaging
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Slice thickness 2.0 mm

Slice thickness 3.0 mm

Fig. 1. Phantom image incorporating 0.8 mm inner diameter tubes with

1.0% concentration of contrast media.

L7, Fa—73HE1O0mm (4£ 1.6
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2. Wik
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HTREEAOAEFHALICLOZEEL T,
3D volume imaging for breast assessment ([
T, 3D VIBRANT) #% JifT L /7z. VIBRANT
i, T ARXRTVUVAZATOZEFEaAAINE
AT A AFTRDOI/INT VI A A= TR L
e AR O ERBE TH S5, 3D
VIBRANT i {5 G 1 (3 45 (6 b 0 7 o B
< Uy 27 A320%x320, #wEHE (FOV) 32
cm, 7V v /7 15°, NV FIiE 62.5 kHz T
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mm, 3.0mm EZSHTET 7V F LD
B5fT-7-. 7k, "7 A Rt 0.8 mm
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oo ZOEE, BERETVINL 250N
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1.0 mm ET 142 ¥, 2.0 mm J&C 144 #, 3.0
mm £ T 144 & L7z (Table 1).
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(Fig. 1) 1%t L C, Image J (National In-
stitute of Health, USA) # M\ CF 2 —7 D
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7Kl DEBEE RO Fa—Th
(B OFmBEHHOFHEEMHE EF 2 —
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Table 1. Parameters of data acquisition for each slice
thickness

Slice thickness [mm] 0.8 1.0 20 3.0

Matrix 320 x 320

Field of View [cm] 32

Pixel size [mm?] 1.0

Boxel size [mm?] 08 1.0 2.0 3.0
Repetition Time [ms] 5.0 4.8 4.7 4.7
Echo Time [ms] 2.3 2.3 2.2 2.2
Band width [kHz] 62.5

Fat suppression +

Number of slice 140 142 144 144
Scan Time [s] 1:57 1:57 2:00 2:00

2) WL EH

FAS A AMBICRTHE7 7/ F LB
(Fig.1) 1c® L T, GE # # Advantage
Workstation %\ T, BT 5 FL EOB
FERCH R AN 5 212 1 0 BB A AT\, W
FIHITaE, FUARTAE, —EEIAIRTEE, ROARE,
HIPIARTT D 5 Befs & LT 5~1 % T Hf % &
DY THEREFMET- 7. ZDEF,
F 2 —TEREIKE S LT B0, BEEDO AN
B SNGE TP E Lie. &7, S
SEAM 12 0 2 C, Kruskal Wallis #:5%2, Mann-
Whitney #7E % Fl\ THERTEMN B EE A RO
7z

& R

1. YRR

%7 7V AEBPOHBLN-TET 7 AL
“oy FERET (Fig. 2). #iz7 07 - 4
VT By R OBEFCH - 7o, Rt Ay
TVEBHEERLIZODTHSH. AT AR
0.8mm TiEF 2 —7HNE0.6mm £T, A5
A ZJE 1.0mm, 2.0 mm Ti3F 2 —7HE 0.8
mm ¥ T, A5 4 AE3.0mm TiEF 2 —7WH
B 10mm £ THRMETH 7. 7272, A
FSAZAEL10mm & 2.0mm »HiEdT 5L, A
54 A8 1.0 mm DIF D BBRHEEIZE 2 - /2
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TR TH Y, FEELEGL . 22
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BEVABEERDE -7z, TOLE, Ver-
tical, Transverse, Oblique TJHj MK EM T A &
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T A ABEPBET D PRIHER m VR R &7 -
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HEE 0.5 mm TEWIFND AT A ABIZEWT
bF 2 —TEREOABH SN/ LI D
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IZOWTiE, AT 4 ABEPFHNTE S ORE
HIFIREECTH - /2. |E 0.1% TldvwdIho
AT A AETHHPIAA] T - 72

% £
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DHA FSA/ICEBOTHERESI NS A5 4 AJE
BERELTEPD, WELOmm U FOF 12—
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Table 2. Visual evaluation of the tubes in the phan-
tom images with various slice thicknesses

(a) Tube inner diameter of 0.8 mm with 2.0% con-
centration of contrast media

Slice
thickness Vertical Transverse Oblique Anteroposterior
[mm]

0.8 5.0 5.0 5.0 4.6

1.0 *{ 5.0 }k { 4.8 *{ 4.8 4.6

2.0 4.4} 4.4}< 4.4}« 4.6
* P *

3.0 4.0 4.0 4.0 4.6

(b) Tube inner diameter of 0.6 mm with 2.0% con-
centration of contrast media

Slice
thickness Vertical Transverse Oblique Anteroposterior
[mm]

08 26 2.6 2.6 2.0
10 22 18 20 2.0
20 16 |14 1.6 2.0
30 12 1.2 1.2 2.0

(c) Tube inner diameter of 0.8 mm with 1.0% con-
centration of contrast media

Slice
thickness Vertical Transverse Oblique Anteroposterior
[mm ]

0.8 5.0}‘ 5.0}‘< 5.OJ* 4.8

1.0 **{ 4.4 *{ 4.4 **{ 4.4 4.8

2.0 4.0} 4.0}5 4.0}% 4.8
ok *k *ok

3.0 3.2 3.2 3.2 4.8

(d) Tube inner diameter of 0.6 mm with 1.0% con-
centration of contrast media

Slice
thickness Vertical Transverse Oblique Anteroposterior
[mm]

0.8 2.0 1.8 2.0 1.4
1.0 1.8 1.6 1.8 1.4
2.0 1.4 1.4 1.4 2.0
3.0 1.4 1.4 1.4 2.2

**p<0.01 *p<0.05

ATy VRBEITOBRICEE /ST A—X
LB, TORPRIFTEREXETS.
P B REAM, SR FEM & 12 Vertical,

Transverse, Oblique IZ 3\ T, A5 A AJER
T EHNRONSIWF o =T ZHFIRETH
D, BEEDPEBWER -7, ThIZATA
AERFENE D DI B ROFEIT A
<, HICay S AR ERTLT &
5, MHEAE  kotobE2D. COLE,

F 2 —7OETH A THE TS &, kit
XA BN 7 7. Anteroposterior |2 35T
1%, A5 A AEBENGE THREREIZ&EWVER
Lixofe. ThiE, SRIBEHROBEES DRI D
Fa—ThATA AMEICHEAICHRE L 7o/
B, ASA AERENEEF 2 —THNESHE
FNCEICEBEEZDL. LrL, bIhix
BEELIEONT, AREIRDLD -7

BS54 ABDOEE, A5 A ARRNICT57%
EEFEE L THRET AHRE CRINE bk
WZ EBEZ BN, BRIKERICIT, Yk
FZFENCEMI S 5 C L . F 2 —T W
FO05mm i WIFND AT A AET L H AW
THo7z. THIEESEHW F 1 —T7THEO0D
mm Ci3EEE (0.6 mm &) DEEZDIES R
AT ARICELS FEN/ZLICkb. L
Mo T, LOEEOHE T 2 — T2 HWNIZE
0.5mm U FTHIHTELESIT 5% %
bN5. KDKEOS YR L e 57
OIIE, BNATA AETHRB T A EOFH
WRATRBEINS. BRICH Y 272546, Yk
HFAZHRESTHET, A5 ABICE->TIOD
HHRAIKE S HBEINL 2O, FiEICE
BT BERD L. F 12— THOFRIEHH
BEIC L AT, A5 A4 ABERE TSN
< ORE L HFEET, wmHEBEE< k-
7. Thd, WMOBRIROFEICLLLDL
EzbNh, A4 AEDPECEEICITEBOE
BILEDF 2 —THESH b AT &H
E2bNh. £DID, BEIHENEEICAT
A ZBEIZ & - TRIBEEICENH A Z Db -
7o BREBICK\WCh, EEREOD I 1k
MR, MIREOIEF MR B L UHRZED JEH
ICFAET AR DWW T, A5 4 AED
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Slice thickness 1.0 mm
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Fig. 2. Profile curve of the tubes on each slice thickness. The
tubes inner diameter of 0.8 mm in contrast media concentration
0of 2.0% (a) and 1.0% (b). The tubes inner diameter of 0.6 mm
in contrast media concentration of 2.0% (c) and 1.0% (d).
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Effect of Slice Thickness on the Detection of Microscopic Lesions on
3D Breast MRI : Fundamental Assessment with a Phantom

Kaori HATA!, Shigemi KITAMURA2, Shunsuke HASEGAWAL,
Mituya IT03, Shuji Usurt, Yutaka HIROKAWA!

LDepartment of Radiology, Hiroshima Heiwa Clinic
1-31 Kawaramachi, Naka-ku, Hiroshima 730-0856
2Department of Clinical Radiology, Faculty of Health Sciences, Tukuba International University
3Department of Breast Surgery, Hiroshima City Hospital
4Department of Clinical Radiology, Faculty of Health Sciences, Hiroshima International University

Breast cancer detection using contrast enhanced MRI requires high spatial and high temporal reso-
lution. Evaluation of microscopic lesions is particularly important for the accurate diagnosis of the in-
traductal lesions. Owing to the trade-off between spatial and temporal resolution, refinement of the
imaging parameters is necessary. With this viewpoint, we investigated the effect of slice thickness
(0.8-3.0 mm) on the detection of ductal structures. We used an in-house phantom incorporating 0.5~
1.0 mm (inner diameter) tubes filled with various concentrations of contrast media (0.5-1.0 mM). In
this study, thinner slice images resulted in higher detection of the tubes at a wide range of contrast
media concentrations. In conclusion, to improve the detection of microscopic structures of the in-

traductal lesions, it is recommended to keep the slice thickness as thin as possible.
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