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L0 EEBRGBATEIC L2V AY =7 VA
(three-dimensional volumetric interpolated
breath-hold examination : 3D-VIBE) 7#ii X
N7=99. EEIHEK T, ~EORIES T2
mm A5 A AED 3D XA F I v 7RIBHWEE
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S @®E LY. T ORTIERF %
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L. I OOWIEE, HEEERAL R LU
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Vl *

PR D 7 % gadolinium-DTPA (Gd) %%
AEALKE T > b A (Fig. 1) #{ERL
THEBRICHWZ. R 7oL /8RR I Y
Ma ANEEEFNICCTEMEL, #0010 cm O
EABEORE G, T OZEMIC 25 x3.5X
1.5ecm D6 HOA T e & L THEHEL
7o AT RIVHICE, RRESISEN S5
TAV Sy 7 BRI L L 7o Gd B w B
AL, £nxn0, 025, 05, 1, 2, 5mM & L
7o R 7L VRSN OB S M/ Y
Wk, EMARAZIE, OHICEA
N7z Gd R A SR O ERMERZ S HE L
2. GAREBRIE, EESOXAFI vz
MRI i 351 % KBk & FFEE OHEE B %
BEICL, RKEE®5mM &L T6MHHED
AW A 7z,

#1213 MAGNETOM Symphony (Siemens
#H#L, Erlangen, Germany, 1.5T E&) % HW\
7=.

E5mEORE, BIOFEE (region of in-
terest : ROI) # %9 1.0cm2 iIC[EE L, K+
O ROV VA —FHMICEREL 2. &

solid vegetable oil

material
(2.5x1.5x3.5 cm)

7z, CNR BN DL DE T qzi’ﬂﬁ
(Sh), AHHOESHEFHME (Sh), &
U7 7V b AADESOEEERZE (SDhois) fP
5, CNR= (SIi—Slo) /SDnoise & EFEL 7.
Fh 15 BRAGEE DS
¥eahic F W 728k (& 51T spin echo (SE) (TR/
TE/FA=511/14/90), 2D-FLASH (fast low-
angle shot) (88/4.8/70), 3D-FLASH (3.9/1.6/
25), 3L 3D-VIBE (4.5/1.9/12) THh 4.
WiR/85 A —213 FOV 300 X 206 mm, A5 A
ZE 3mm, Y+ v 7 A256%x176 (¥ 7+t
VIS 1.17 x 1.17 mm?) ICEE L, RERHE
E%ﬁ?% L7z, $mEEHEIE SE 28 89 ML /-
, BB RTIBUNICERELE. 7o
Jbﬁb—bi raw filter DA &AL 7z.
FIAGETHE O NZERICOWT, BLFIR
DEFHRELZREL, TN ZhORBETD
CNR %R 7-.
%Wk 2 ; 3D-VIBE OE /85 A — X OfEt
EREECE B L & 7172 3D-VIBE O#x %4
O R L LT, MIPRZECHEL 7Y v/
ALV R L. £9, N FiE 490
Hz (J§#MH 3D-VIBE) Z#EEL, 7V v/
%100 5 25°F T b S & T CNR #HI%E L

CP body array coil

CP spine array coil

Fig. 1. Phantom experiment set up
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7o WIS, TORERICESE T v TAEETE
L, NV RigE#% 290 Hz 7 & 570 Hz % TZAL
SHETCNR ZHEL/Z. EHOT ) v A&
Xy Fiig# Ka#p 3D-VIBE & 3%E L, IEHEH
3D-VIBE (/% Fiig 490 Hz) & O &% 1T -
7.

&340 3D-VIBE O AR G4 1E (4.5/
1.9/12) Toh 5. &E/F A — 213 FOV 350
x262mm, A5 AFE3mm, ¥+ v 7 A
256 %192 (V7 ) Vi 1.36 x 1.36 mm?2) |Z
BIEL, BERTORIEORGEERE L TRIZH
I 15 MLNICRE L 72, 7ods, Kadf i
WH7 4 IVADY A Xa5EIZ L CTFOV Z5)
KLz

& R

4 T OGS TR DN 7B G ORI A
9 (Fig. 2). SE 34 1 mM © Gd I
Bitv—r%4b, ThU EOREICLS &3F
B7% CNR O F A4 7=~9. 3D-FLASH T3k
REGIBEKTCNR AMETL, 1mM U ED
EiRETaMA LA wRd. 2D-FLASH &
3D-VIBE OF¢th i3 HLIL, 9 X ToD Gd

CNR
120

BRI L iy ZE L7z CNR O LA %
&9 . 3D-VIBE & 3D-FLASH TG X hi-
77V ABEGEHNS L, 3D-FLASH TiX
0~0.25 mM O Gd #EK OB 23 IER 1K <,
%72 2~5mM O Gd IFIR D SRR IC i S h
% (Fig. 3). 3D-VIBE T3 &3k TZE L 72
R MR L T B, RS EMERIC
FAMRE IS EL TV A.

NV RIEZR 490 Hz ICEEL 7Y v THEE
b= & CTHER L 7zlGof iR x4 (Fig.
4). 0~1mM DO GAdHEWTIE 7Y v /A 10°~
15°CCNR 235 <, 1~5mM © Gd I Tl
Ty I~ 25HEEr R, Ty S
A15°1%, SBRERTRELCEEEYRD. —
Ji, 70y 7AIICEEL ANV FIEE b S
THRE L 7-BGOR iR 23 (Fig. 5).
N FIBOEFIC b 54 GAd IR OWERE L
FITHEW CNR B ER S AHABA LN S,
ME— 290 Hz Tl 2 mM {37 4 B 4K T % =
F. INHDONY FIROF T, 390 Hz 235
% L CCNR A B4 A A B A DN,

U ED#ERICEY, 7V v A15°, /SUF
MR BEER & 0 &8\ 390 Hz Rij# 2 sk A 3D-
VIBE ODFE#/NS A—% L&z bz, TOHk

-+-SE

o - 4- 2D-FLASH
: --=--3D-FLASH
—e—3D-VIBE

Number of slice
SE 12
2D-FLASH | 4
3D-FLASH | 44
3D-VIBE | 30 |

OmM 0.25mM 0.5mM

2mM smM Gd conc.

Fig. 2. Contrast-enhancement ratio (CNR) of SE, 2D-FLASH, 3D-
FLASH, and 3D-VIBE as a function of gadolinium (Gd) concentration.
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Fig. 3. Phantom image of 3D-FLASH (a) and 3D-VIBE (b).
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Fig. 4. Contrast-enhancement ratio (CNR) of 3D-VIBE (bandwidth of
490 Hz per pixel) with various flip angles as a function of gadolinium

(Gd) concentration.
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CNR
140
120
~-- 290Hz
100 - —e— 390Hz
-4 -- 490Hz
80 - -x- 570Hz
60 -
band width | TR| TE
290Hz | 5022
40 + 390Hz 4519
490Hz 45(1.8
570Hz |45 [1.7
20
0 .

OmM 0.25mM 0.5mM 1mM 2mM SmM Gd conc.

Fig. 5. Contrast-enhancement ratio (CNR) of 3D-VIBE (15° flip angle)
with various bandwidth as a function of gadolinium (Gd) concentration.
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OmM 0.25mM 0.5mM imM 2mM SmM Gd conc.

Fig. 6. Contrast-enhancement ratio (CNR) of 3D-VIBE with a band-
width of 490 Hz per pixel and 12° flip angle, and 3D-VIBE with a band-
width of 390 Hz per pixel and 15° flip angle as a function of gadolinium
(Gd) concentration.
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B, AT A AR A EBREROE 3D
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Lo Tkh (Fig. 2), ThxE#EYT 57201
TR/TE %#E#Ed % &, A5 A ABHAHIFR %
=+ %. %7-, 2D-FLASH i3 3D-VIBE & %
L 7z CNR #tt i zm4 b 0D, FREEIIH
BHAIC & % TR OILRIZ AT A ABUTKHd 5
W e A L (Fig. 2), FiBRZEORZ
WHC I3 R &% 2 bh/z. 3D-FLASH i3, 1
mM Ll ETCNR A&7 A%k 47 (Fig.
2), AEBEHIRA MRA OFE#HLAZ T TE
D, EREROEEVPEMIN LY FL T
\W5%. %72, 3D-VIBE & 3D-FLASH O #HlE
ARG 2 R REAICFHE T 5 &, RO,
ARHEBR ORGHIZBI L ¢, 3D-VIBE 23N T
B0 (Fig. 3), KREE Gd HKD CNR OF S
i3, MEOZ L\ IEREOTZERHGIZ & HHTH
LHrEZON. UKo T, MEgEREIC
R+ LEGREX A F I v 7 MRLICIZ, 3D-
VIBE B HHZIRGETHH EEZONS.
3D-VIBE 3G H O R #ELxZ ) Tk
D, I & MO CNRICESE 7Y v /1
12°, NV RIE 490 Hz SIS N TV 5. L
ML, MMER CIIEES Th 52K & AT
& D CNR 2 LIRS HIRET 2B R D 5
EEZ, 70y THEENV FIBOEE &
L7z. /N FIE 490 Hz (JE#5 A 3D-VIBE) i
BELT, 7y 7TAHEEICLAETREDR
B LR KEh7)y 7AER T
FERMOF &L 58 < KB %728, FEFRICHE W TR
OBE, HRALOEIEABICE DT IEEMER
KR 5. /DS ME TR O EIE IR
IN DD T EMDRE B RS MG 5 & 2 i
4% (Fig.4). 47 bbb, 3D-VIBE OMEIC
TR & Gd S AIREZIC X 5 T iR
RICEVBRGEDOETHERZEDY, 71U v
A PRLLELEEHEEE R L. 7
U 7 INICEE LNV FigE 2 S 4 Tk
%45 &, NV FIE 290 Hz © Gd ¥ 2 mM
LB B TFER 2R3 (Fig. 5). ZDOHEH
3, BEIERMSREL LD, TR/TE MR
SN EickD. LaL, BRo MR #@&
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TNV FIROEFICHE, 5 IEREOH
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BOALIZAF Iy 7 MRIZGHICL Tk
59, CNRIZH T AT SN T,
Lk, IHTERGEIRZ OB I Nl O 2
Wra By & L7 gl 0F & 5 fReE 2 A
2 v 7 MRLICIE, M H OG5 T D 3D-
VIBE "EH EE 2 5.

] i

Fifi LG Y4 39 2 D B T2 W <0 il D9 SRS W
B &L, BERHIIEIZOFH L 7= feE 20 A
X v 7 MRIIZxf¢ % 3D-VIBE O MM % 1
L7z,

1. 75V AFEBRICH VT, 3D-VIBE ik
spin echo (SE), 2D-FLASH, 3D-FLASH X ¥
LIV S AMMEEL (CNR) BN L RE
ETH- 7.

2. 7Y v/ 15°, N R 390 Hz §ifg 5
Wit 3D-VIBE OFE#/N5 A —2 LEF 2 6N
7z,

3. &1, M 3D-VIBE IZ 510 A HEIKAY 7%
FREEKRH T 508N B 5.
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namic high-spatial-resolution MR imaging of individual pulmonary lesions. By using phantom experi-
ments with contrast-to-noise ratio (CNR) of SE, 2D-FLASH, 3D-FLASH, and 3D-VIBE as a function
of gadolinium (Gd), lesion concentration was measured. The CNR of 3D-VIBE was the most stable

ARG 5523% 25 (2003)

Dynamic MR Imaging with High Spatial Resolution of Pulmonary Nodules:
Phantom Study for Optimization of 3D-VIBE

Teruo TAKIMOTO!, Shinya NAGANO!, Mitsuhiro T0ZAKIZ,
Takeo UETSUKI2, Yasushi FUKUDA2, Kunihiko FUKUDAZ,
Katsutoshi MURATA3, Chiaki IMURA®

LRadiological Division, 2Department of Radiology, The Jikei University School of Medicine
3-256-8 Nishi-Shimbashi, Minato-ku, Tokyo 105-8461
3Siemens-Asahi Medical Technologies Ltd.

Our study objective was the selection of types and parameters of moderate pulse sequence, for dy-

of the sequences at all Gd concentrations.

3D-VIBE with a 390 bandwidth and 15 degree flip angle, is a promising sequence for dynamic high-

The CNR of 3D-VIBE (with a bandwidth of 490 Hz per pixel) with various flip angles as a function
of Gd concentration was highest with a flip angle of 15 degrees. The CNR of 3D-VIBE at a flip angle
of 15 degrees had the highest Gd concentration at a bandwidth of 390 Hz per pixel. We found that the
CNR of 3D-VIBE with a bandwidth of 390 Hz per pixel and a 15 degree flip angle was superior to ab-
dominal 3D-VIBE with a bandwidth of 490 per Hz per pixel and a 12 degree flip angle. In conclusion,

spatial-resolution MR imaging of individual pulmonary lesions.
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