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1. FLIAMERE EIREREOFHEI

2002 4E 11 A 7> 5 2002 4F 12 A o 1S A
iz MRM 2 {7 & 7z 10 fla s & Uizt
NS & flc i, FH 42~65 7% (P 52 %),
JEE T 10~45 mm (P 27 mm) TH 5.

i 25 & (3 MAGNETOM Symphony (Sie-
mens #%, Erlangen, Germany, 1.5T #& (f
e 30 mT/m)) % f\ /-, Parallel imag-
ing & L C GRAPPA (generalized autocalibrat-
ing partially parallel acquisition) %ML,
reduction factor=2 » L 7-. #fR5ikix, B
B A RE M & LR HH T2 s/ &
(BiMr{%), echo-planar imaging % F\ 7z To*
7R 34 first-pass perfusion MRI (LLF, perfu-
sion MRI) (FM{%), % L T parallel imaging
ZPfH L 7= 3D-VIBE % JEEA (L & AMENAL THafT
L 7z. Gd-DTPA 0.1 mmol/kg % 3ml/s TH
BFEALETHCTEAL, EE2 D perfu-
sion MRI %, s&32AIE AR 60 #4212 18 BAAL
MRM CGERMEiE) %, 2L THI6 5H» 50
EAGZ MRM CGEEARMTE) Z8Rfg L 7.

MEEAGZ MRM D8 4418, TR/TE=3.7/
1.7ms, 7Y v 7 25°, /)N FiE 490 Hz/
pixel, FOV 270 x270 mm, < VU v 7 A 256
x218, A5 7 80mm, A5 A AE 1~1.5
mm CF#1l.2mm) & LT, # 40 BTG

F+—rJ)— K MRI, parallel imaging, GRAPPA, dynamic study, breast cancer
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FEAGZ MRM O g %%, TR/TE=3.7/
1.7ms, 7Y v 7 25°, /N Fiig 490 Hz/
pixel, FOV 275 x275mm, <Y v 7 A 256
x204, A5 7E 57mm, A5 4 A)JE 1.3mm
LT, M20MEITRIED TOHREBE1T -
7z=. 34 )UiZ 6 channel body array coil % {if Ffj
L. ABEBEHEINEVEDICAR /IR H
TIVaEA, BAIEIE ERELIRGETE 5 X
DAL N EROICHEAE L (Fig. 1).

S 51, BEEAGE MRM & {EL 2 MRM
I % FLEER A A X Bh, Y Hl, Z
D3I HATFHAL, ThxhOTNERD
7. FLERIEREHEE AT AL O ERE O S0
PREE ez L, X#he Y #Jimoqtiideik
WHRICHLIR A O & ABEAHE A Iz TR
7= (Fig. 2). Z @5 OF NI RS L < 13 %&
Rt > MPR (multiplanar reformation) £ %
ERCL CRHAIL 7=.

2. AJEDIRH D 2

2002 4F 12 H 7» & 2003 4£ 3 H OB AIEALL

MRM 73 i {5 X N7 20 Bl bR & U7z, ik

14 )L CP breast array coil %

Fig. 1. A 37-year-old woman with breast can-
cer

Supine MR imaging is performed in the surgical
position with 6 channel body array coil.

RN LR GRS 4 B, TEBREE 26, WHE
14 GITHhH 5. et FiH35~78 % (Fib
57 %), IEBEIT 8~55mm (F¥ 24 mm) T
H5.

Fig. 2. A 45-year-old woman with breast can-
cer

(a) Oblique coronal MR image in the prone po-
sition shows a enhancing mass in the upper in-
ner quadrant of the left breast. Craniocaudal
and transverse lines are drawn crossing over
the nipple.

(b) Oblique coronal MR image in the surgical
position reveals the deviation of the mass. The
maximum difference of nipple-tumor distance
between prone and supine MRM is more than
10 mm.

20034511 H 4 BB 2004451 A 15 HEGT

AIRIEERIE  T105-8461 HATARHELCPEHTHE 3-25-8 AU RERSAMART  va)llE=E
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WG, TRIGAE T amFaG (B,
perfusion MRI (B&Wr{%) + Jk UMPEAZ MRM
Gk t) % it L 7=. Gd-DTPA 0.1 mmol/
kg # 3ml/s THEIEAL, E#HK2» D perfu-
sion MRI %, #&#AIEA 60 Bk, 90 Bk
Z L T5 5% 5MEG. MRM % 21L& TFIC
WG Lo, iR EAEFE & L, W
MO D % i3 5 HEYT 90 Bk OGO
AL % B L 7.

FHM T, SEEANE A 60 B 5R OIEA AL
MRM % i\, FLEAA A0 &4 5 BEASHR % Iz
THIFEDIRD D ZFHli L 7=, S BICFhiRrOF

Fig. 3. A 58-year-old woman with breast can-
cer

MIP of supine MR image obtained 60 s after in-
travenous injection of contrast material shows a
markedly enhancing mass in the lower inner
quadrant of the left breast. Craniocaudal and
transverse lines are drawn crossing over the
nipple.

2415 (2004)

vr—y g VEHE L CMIP  (maximum in-
tensity projection) % {ER L 7= (Fig. 3). J&
AN FIEDIR PV, vy v rsh
ToREEARDO N Z —a—%5E T LIz, R
% & MRI L2 5 KFEHRDIRD D O
BAFEL, 1) 20mm P, 2) 20mm Bk
I8 THRET L /2.

&

1. FLEARERS IR A O F T

JEEARZ MRM & fIEARZ MRM (2 351) % #LIA
[ ERE D ¢ N % Table 1 1C779. X, Y
i, ZEoFNOFHMEDL, £hEh 7mm, 8
mm, 15mm THo- 7. X#EL <IEZ YT
10 mm U EOFNERIEFNL 76 (70%)
’G%o 7LC.

2. JUBDIEN D2
FLEGIRRAMT L 7 61, FLETRAFME 13 i Ch
Tz, BRI G CHmEEFIE 1 61
TH-7z (8%). M—HAFBHNDLFHMEHREIL
A ONIRIp -7z B EFREAR EOIRB D O
¥ % Table 21239 FUBDOIAD D 2HAEIL,
20 mm LINO—FFETI0% (18/20) TH -
72. 20 mm P EOM/NHIERL 2 A Hh,
1 BN FLE PR IR TR D O NG &
oot D 1 ENE Y VN E N R EH L
FEGITH D, FLIGLEEOFLED 72 DFLE VIR
BHEAT S N7z, 20 mm DAk 058 K SHE 6112
AN Tz.

R

Table 1. Deviation of Nipple-tumor Distance between Prone and Supine MRM

case 1 2 3 4 5 6 7 8 9 10 average
X (mm) 10 11 10 5 4 5 11 4 3 7 7
deviation Y (mm) 10 7 6 11 5 17 5 11 4 3 8
Z (mm) 8 4 3 19 20 34 20 5 23 10 15

36



Parallel imaging % F\ 72 {PEASZ. MR mammography

Table 2. Accuracy of Demonstrating Tumor Extent

n correct underestimation overestimation

=20 mm >20 mm > 20 mm
20 18(90%) 2(10%) 0
% =
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EAAF Iy 7 MRIODIEF X —/ThH5HC
&% Kinkel Hi3#E L TW59. kbbb,
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#H 5\ synergy coil ¥ L TEIHN AEE O
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SMASH (simultaneous acquisition of spatial
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(signal-to-noise ratio) DAt % 1T - /- F ik

Parallel imaging # 0t 4 % & & THARKEH]
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KICHEWSNR K T4 %. LaL, 4Tl
3D-VIBE #% Hi\>7- MRM O #:{§ K % 35
5 40 FICERE L TWA 72978 | reduction
factor =2 T 1L ORI O AR B HETH -
7o, Eio, HLERAMNOWRISERIT 8% (1/
13) THOFMEOFEr—v a VERE L
TOHFRESREIN. K80 2IHEEI 20
mm P O—FHETI% TH-72. LIL,
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Supine MR Mammography with Parallel Imaging Techniques

Kazuyuki NiSHIKAWA!, Mitsuhiro Tozak1?, Kunihiko FUKUDA2

LDepartment of Radiological Division, The Jikei University School of Medicine
3-25-8 Nishishimbashi, Minato-ku, Tokyo 105-8461
2Department of Radiology, The Jikei University School of Medicine

Our objective was to evaluate the clinical usefulness of MR mammography using VIBE (volume in-
terpolated breath-hold examination) sequence in combination with parallel imaging technique in the
surgical position (supine MRM) for navigation surgery. MRM was performed under both prone and
supine positions in 10 patients using a 1.5T MR system with gradient field strength of 30 mT/m. In
addition to conventional prone MRM with CP breast array coil, supine MRM was also performed
with a 6-channel body array coil. Deviation of nipple-tumor distance between prone and supine MRM
was measured. Dynamic supine MRM was also performed on another group with 20 histologically
proven breast cancers. Tumor extent measured on the supine MRM was compared with those deter-
mined histologically, and the deviation was evaluated. The difference of nipple-tumor distance be-
tween prone and supine MRM was more than 10 mm in seven cases (70%). With dynamic supine
MRM, the accuracy in the detection of tumor extension with a deviation of less than 2 cm was 90%
(18/20). In conclusion, MR mammography using VIBE with parallel imaging technique in the surgi-
cal position provides both high-spatial and high-temporal resolution images and is thought to be a

promising method for surgical navigation.
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