=&

MR mammography (2331 % 3D-VIBE O il {5 5 1F

—7 7 Vb WFE LRl —
OB, FEEEL WAL R

BooF=L FHAEY

& HEZ2 AT

VR R SRR RO 2 O AR e
S AV IMAT 4 Ty VTRAT 4 VYV a—V a V=TT 4 /T

FL&®IC

FLIE MRI 0 BiiE, OB & FE
DIRP VBN KNI NS, FEFETIIAFBRAF
BEDNERL TR, IEMEIRADZEE1T5
C EDEGEAMOERE L ZE L lr > TETW 5.

FUEOIRA D 212 E MR O A%
CHESINTWBRUD, BuNe L8 NAER O
B IEE W EE S RN ER IN S, JERD
7NV AR TR 22 5 fRaE & B e 3 5 & K] 55
BRENS D, RIS MERELEBEL/IFA T3y
7 e lf TIE L 5 fREE T+ Tl v - 7z
3D-VIBE (three-dimensional volumetric inter-
polated breath-hold examination) %, 3D
spoiled gradient-echo % 2B L, zero filling
interpolation {2 & V) @i x{® % ATREIC L 7o #Rl%
ETHAH. —HEORIEDT, 2mm A5 4 AJE
D 3D XA F Iy 7iFGES EIEHEIR TR T
HHTERMEINYY . ko, Bt 3D-
VIBE % FLIREIIC W CTHIEDIR A3 D 22 D
A AMEAEHRE L /210, 3D-VIBE (3 8 5%
Db a2 TE D, FHKEBEOa -3
AMHEEHICHESET ) v TH LIRS H
TWB99. Lal, FAMERTEES &R
AR DTV F ST AT RRWREBREENS.

Tabbh, EFIAROEBZHENINZ LN 51
BENEWRITHZ EDBELE 2.

LEFk < 1E, 7 7 v b LK E RGO
% {1\, 3D-VIBE % A \» 7= MR mammog-
raphy (2 51 % BG4 2 G L 72D Tl
EHT5.

MRELVHE

1. 75 F LER
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Fig. 1. Phantom experiment set up
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Fig. 2. A 58-year-old woman with breast cancer

Coronal, dynamic 3D-VIBE with various flip angles : (a) 12° (b) 20° (c) 25°. Signal intensity of breast parenchy-

ma is lowest with 25° flip angle.

HORESHEFHE (Sn), I LUARSIO
55 OEUEEZE (SDwise) 705, CNR= (SIx
_SIf)/SDnoise k%%bf:

] R

1. 77 L5

Ty TS TIREL 2EBO
SNR O#pEhfE #r~4 (Fig. 3). 0~1mM &
Gd BW<Tid, 7V v 7HD EFITH W SNR
PMETFL, L5mM TiliF & A &R,
F72, 2BLU3mM Tl 7Y v SAHD ERIC
PV SNR 28 ER T 2MHEILA LN, TV v
£ 25° 05 30° T L7 .

—77, CNR Ot % Fig. 4 I3, 0
~1mM O Gd BFWE TR N T U v TAHD 5
CNR (3E <, 1.5mM Ll ETs3 5 2
BB fRL, Ty A2 OFH 307K
3 CNR iE &0,

DIEDKFIC LD, BEEhRO55 W AMRFEE
@ CNR 7MKL, F 7o\ AR & 7R 9 R
DO CNR BEWT7 U v AT 25°E 30°ThH -
oo XBHI, 2B LXU3mMM TY Y v /A
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25" 5 30°TlE SNR Py b7 B 2 & b,
77Uy A" BFMREEICE L 2T Y v T
EHERIL 7.

2. [

FLRRPNEN & IEFHMEE £ O CNR T, £
BIT7 ) v T 25" B KD - /o (Table,
Fig. 5). IEWIIEFEEHEITIRHBICD - D &
BHEINLI2D, 7V v 7H12°% 201N
T2 AR EHINTVBE EEZLNS. L
L, 7Y v /H25°0 CNR R LKW &
&, 7V AL ERSED T I K TR
FEOBESWMENAFISNS LEZ BN S.

EEE & 5 10 mm L FOFE MR E
Zdh OFLEIE 461 (40%) fFfEL, MRI TIE
TR D BB REETH - 7. Eiz, FLIRM
OIFFE R e WY 2 LICRD N, ZD
BEMERRENIC7 Y v 725" AR K
hodz. UL, RIREGRAEE & MEERICH
DAL TN eled, WERDO 7Y v 7
THF OIS % #MKFHId 5 C &idad-
7o RATNCHEBEPERBEOMILGEDL, wih
D7) v 7T sensitivity 100%, specificity
100% CTdH - 7-.
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Fig. 3. Signal-to-noise ratio (SNR) with various flip angles as a function
of gadolinium (Gd) concentration
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Fig. 4. Contrast-to-noise ratio (CNR) with various flip angles as a func-

tion of gadolinium (Gd) concentration

% £

FLIR MRI O & EX FICHIEOIL A D 2 Wi
H5H. DR ARERE B2 AR L Lk
XA F Iy 7 MRIBEF TH - 72803, B
TE T EPEROMM A B & LcE
S RBE MRI 28—y & 7n > TV B9~ Ly
L, MRI TRBAFRINAHAEICHIGL TH
G ORI RS, bbb A F I vy

FRBLVNELEEZ LN LY. AREKIC KT 5
FRARROR G ORENL I, KR 20 AE & 2215
RBEDTMEDE L B PN THAH Z & DR
a1, I ~id 3D-VIBE % FLIRGHK
WIS L, ZOEIRINAE R L7210,
3D-VIBE |3, 3D spoiled gradient-echo %
HA & LT, interpolation IZ & V) B iR & A w
BEIC L 7- =T 5. k-space DFEDOFEIC,
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Table. Breast Parenchyma-to-fat CNR with Various
Flip Angles

flip angle
Case Age 12° 20° 95°
1 39 10.1 6.9 5
2 59 17.2 13.2 114
3 41 17.1 11.1 10.1
4 41 10.9 3.2 1.1
5 35 10.7 8.1 5.9
6 33 20.4 11.7 9.3
7 58 20.4 14.9 12.3
8 42 11.5 3.9 1
9 44 32.9 30.8 28.4
10 44 14.2 9.7 3.8
18
16 E\
514t
E
g2t
o
:é: 10 +
&
L
=
g
500
=
2 L
0 .
120 20° 25°
Flip angle

Fig. 5. Breast parenchyma-to-fat CNR with
various flip angles
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SNR [ LS5 Z LAARETH S0,

HIEDIRR VD ZWC B 5 MRI O K &1,
eV L I BIRGIROFAETH 5. IR
WD ARG ORI 1 BRI T x5 &k
HINTWABELDHY, Ypzcid ARKEK S5 H
H26 15 HHICKEE L T3 5 L DI1C%BDT
W5 BERRME & e ARERICIE, ARERINCRY
FROTVIEFFMORE D, AR EBEGRD
HALHEFHFMOGE Y, SOICEEHRERT
BRI 7 B A 72 & 4 < DR
BdHhH. LrL, 2OFIEwmEr A4 I V7,
WAL, RIREIRC K VR E D AR+ A C
ERHEEIR DOV FET S EFEZ BN S, 3D-
VIBE OfijIc perfusion MRI O# & %17\, 5|
S S EHAIEA 70 Btk h ORI A IR L
TWABHBW, a5 A RERRE % & A
A% 15 30 ICEEL T A0, RGE
MR 3bF Em- T 5.

SEIOT 7 F AEROFERTIE, V)T
25" IR EBICHE L 27 ) v TALHERL
7o ERIRGICIE, FLERMERS & EHRALIREE &
@ CNR Z#HIE L, CNR AEWHRE ST
R MRLICH 9 5 EFHM L 7z, B CH#IEA
S 7z 3D-VIBE OG54 4 Kl L L C,
7w 7 12°,20°, 25°C CNR A #I5E L 7=.
EFFUIREEIRECD - < D LESHEREY
~e/cd, CNRIZEAZRTEIFTHAS. L
»L, BRI CNR MEFa2RL 72 &3,
7y T LTI - TIEHFIREE O
MEPNZONTL T EERL TS, F
7o, TNFHEMIC LS 2 TH S (Fig. 2).

PUEnD, 75 v AFERB XK O
fiiCIs\VNT, 77U v A 25 NFLIREEIC E
B E#E 27z SEOAFNEREORIILRED,
WEFENOT Y v ST sensitivity  100%,
specificity  100% T - /=75, HEBRZHFEOFHN
FENEREOF SV SN 5 M L G&E
T&ERW. Fo, SEIZ 7Y v THO AR
SHTEOERAIGESN TS, SHEIEFIE
B L TR GG A G T 5 W BER D 5.
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Optimization of 3D-VIBE for MR Mammography :
Phantom Study and Clinical Application

Kazuyuki NISHIKAWA!, Mitsuhiro TozAk1?, Teruo TAKIMOTO!,
Shinya NAGANO!, Takayuki KisHI!, Kimmochi SHIBATA!,
Kunihiko Fukupa?2, Chiaki IMURA3

1Radiological Division, 2Department of Radiology, The Jikei University School of Medicine
3-25-8 Nishi-shimbashi, Minato-ku, Tokyo 105-8461
3Siemens-Asahi Medical Technologies Ltd.

Our study objective was to select moderate parameters for dynamic high-spatial-resolution MR
mammography with 3D-VIBE sequence. In phantom experiments, signal-to-noise ratio (SNR) and
contrast-to-noise ratio (CNR) were measured with various flip angles as a function of gadolinium
(Gd) concentration. CNR showed a constant increase as the concentration of Gd increased. CNR in-
creased rapidly with flip angles of 25° and 30°. A comparison of flip angles of 25° and 30° for SNR
showed that 25° was superior.

In clinical studies, the flip angle was selected to optimize breast parenchyma-to-fat CNR. CNR with
various flip angles was lowest with a 25° flip angle. We found that tumor-to-breast parenchyma con-
trast was highest with 25° flip angle due to the suppression of signal of the breast parenchyma. In con-
clusion, a moderate parameter for dynamic high-spatial-resolution MR mammography with 3D-VIBE
sequence is a 25° flip angle.
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