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Table 1. Pulse Sequences and Parameters Used for
Imaging

Echo time Repetition Band width

(ms) time (ms) (Hz/pixel)
FLASH 3D 5.0 11.8 244
MP-RAGE 7.0 15 195
FISP 3D 6.0 15 195

FOV 400 mm, Slab thickness 60 mm

F—")— F MR angiography, Gd-DTPA, 3D imaging, subtraction
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Fig. 1. Phantoms were prepared from plastic tubes with diameters of 0.5, 0.68, 1, 1.5, 2, 3 mm
arranged in an order from the left to the right, in which aqueous solutions were filled with differ-
ent concentrations of gadolinium chelates : 1/125, 1/200, 1/250, 1/400, 1/500, 1/700, 1/1000,
1/1600 and 1/2500 mmol/l, and were arranged in an order from the bottom to the top.

& R

1) 75V FLEROBER

a) FBT IR DRER

Fig. 2127 vV FALICEDBEIEL 2
mmol/1IZ B 5 SNR ORI EHEE R T.
FLASHE TR SNR BEL AV RBELE 2
ENAETUy TEIZIVENPS L0ETH - .
REI#RIC FISP £ Cid 40 B, MP-RAGE iz D>\
TH40ETH - 7=,

CNR DHIERH R % Fig. 3ITR L TWAMR,
(Z1E SNR OHEIE & RO BE THRAEZR L
7z.

3 H @ subtraction % B\ 7x \N F B TlT
CNR 23@&\\7 U v JH7, subtraction ¥kIZD
WTIHSNROBWT U v JTADPRETDH 5
B, BEROICA—DO7Y vy THEE-/-. &
7z, D3 DD/ ARFIOHFTHR L SNR O
B o 127V AFRFNE, FISP #TH- 7-.

166

b-1) Subtraction PO
Fig. 4 |Z subtraction i O CD 7 v v k
LT K B EEFHEOR R E AT .

SNR
600
500
400
300 |
200
~a— FISP3D
100 —— FLASH3D
—i— MP-RAGE
0
0 20 40 60 80 100

FLIP ANGLE

Fig. 2. The SNR measurement of Gd-DTPA
solution of 2 mmol/l with Phantom 1.



Subtraction ¥1Z & % 3D #&% MRA

CNR
400
350
300 |
250 f
200 |
150
100 ~a— FISP3D
—— FLASH3D
50 —4— MP-RAGE
0
0 20 40 60 80 100

FLIP ANGLE

Fig. 3. The CNR measurement of Gd-DTPA
solution of 2 mmol/1 with Phantom 1.
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Fig. 4. The effect of subtraction on the C-D
phantom.
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Fig. 5. The effect of image matrix on the C-D
phantom.
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Fig. 6. The clinical examples before (a) and after (b) subtraction.
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Fig. 7. Visual evaluation of subtraction versus
nonsubtraction on clinical studies.
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Fig. 8. Effect of image resolution on clinical
studies.
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By the application of dynamic contrast enhanced MR imaging with use of a phased-array multi-

coil, excellent angiographic images can be obtained. With use of a phased—array coil, however, in-

creased signal from subcutaneous fat may obscure the visualization of vessels. Subtraction is an

effective method to suppress signals from background tissue. We evaluated the value of contrast en-

hanced three-dimensional high-speed gradient echo subtraction magnetic resonance angiographic im-

aging on a 1.5 T MR unit with evaluation of clinical data. The effect of image resolution on vessel

visualization by phantoms was also evaluated. With the subtraction téchnique, smaller peripheral

vessels were clearly visualized in comparison with the results of non-subtraction techniques. In order

to obtain high resolution images, a higher signal-to-noise ratio was required.
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