Fo

Arts and Sciences

IHE!MRIZREICH (TS BIME2D Black
blood imaging D EBEIRIFFEFDIRE:

Optimal Imaging Parameters of Black Blood MR Angiography Protocol Using 2D T>-FSE
Sequence
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2) BIIAZARFR REERPIFRR LHRGREED
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4) BAOAPTIREMAR MEHREITES  SHREIREED
5) BIMAFEN AR BEHRKINTER 2RISR

Key words: Black Blood Imaging, 2D-FSE, short TE

[Abstract]

At a magnetic resonance imaging (MRI) scan the 3D-TOF-MRA is a common imaging technique. However, it may some-
times provide poor quality images of blood vessels, depending on the blood flow state and/or the treatment device after
treatment. With high-performance MRI equipment and using 3D-black blood imaging (BBI), the poor blood vessel images
can be improved. However, 3D-BBI imaging is often impossible with multipurpose MRI equipment, due to performance
limitations of the equipment. We examined optimal imaging conditions for black-blood MRA of the cerebral artery by us-
ing the 2D-T>-FSE sequence. Our study demonstrates that it is possible to derive optimal 2D-T>-FSE imaging conditions for
cerebral blood vessels (i.e., Shorter TE and lower BW).
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3D-TOF-MRA

3D-Black Blood Imaging
(CUBE)

Fig.1 Clinical images with acute phase cerebral infarction in advanced MRI

Table Sequence parameters, basic parameters, and variable parameters

TR (ms) 4500
FOV (cm) 20
Matrix (Frequency X Phase ) 384 X 256
Slice thickness (mm) 1.6
NEX 2
16.5, 60.3, 71.3, 93.2, 115.2
TEeff (ms) Parameters fixed with rBW; 83.3 kHz, ETL; 8
31.2, 41.7, 62.5, 83.3, 100, 125
rBW (kHz) Parameters fixed with TEeff: 93.2 ms, ETL: 8
ETL 2.0, 4.0, 8.0, 12.0, 16.0

Parameters fixed with TEeff; 93.2 ms, BW; 83.3 kHz
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MRIZiE (X, 3D-BBI 28 % 2 EA T3 L CIHA
MRIZETDH 5.

1-3. BESFHORET (ERTE - rBW - ETL)

W55 % Table (2 /R 7.

ARG, FERHRY K LK (effective
repetition time, TR) : 4,500 ms, FOV:20cm, <
MY w2 2 (matrix) : & ¥ (frequency) : 384 x fir
Hl (phase) ; 256, % 4 A& (slice thickness) : 1.6
mm, HI5 [\ £ (number of excitations, NEX) :
2t L7 BBIOWERFTHL LE 2 LN LR
Seb R WERIR S E LY. WERIG A,
®) o — K (effective echo time, TE) ; 16.5,
60.3, 71.3, 93.2, 115.2ms, %153 FliF (receive
bandwidth, rBW) ; 31.2, 41.7, 62.5, 83.3,
100, 125 kHz, echo train length (ETL) ; 2.0, 4.0,
8.0, 12.0, 16.0k L1z 7, FEIHTEDME T,
ZAEN Y Fil3 83.3 kHz, ETLIE 8 TGSl # e
L7 2G5y FIROMET T, FERMTEIX93.2 ms,
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BA
CSF CSF

VA CSF VA

cerebral parenchyma cerebral parenchyma
MCA

cerebral parenchyma cerebral parenchyma

Fig.2 Measuring positions on cerebral blood vessel, CSF, and cerebral parenchyma
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Fig.3 Plots of signal intensity ratios at effective echo timings (16.5, 60.3, 71.3, 93.2 and 115.2 msec)

A 1 SIR of the cerebral parenchyma/MCA: TE plotted on the horizontal axis and SIR on the vertical axis
B : SIR of the CSF/VA, BA: TE plotted on the horizontal axis and SIR on the vertical axis
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Fig.4 Plot of signal intensity ratios at different bandwidths (31.2, 41.7, 62.5, 83.3, 100 and 125 kHz)

A : BW plotted on the horizontal axis and SIR on the vertical axis; for the SIR of cerebral parenchyma/MCA
B : BW plotted on the horizontal axis and SIR on the vertical axis; for the SIR of CSF/VA, BA
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Fig.5 Plot of signal intensity ratios at different ETL (2, 4, 8, 12, and 16)

A @ ETL plotted on the horizontal axis and SIR on the vertical axis; for the SIR of cerebral parenchyma/MCA
B : ETL plotted on the horizontal axis and SIR on the vertical axis; for the SIR of CSF/VA, BA
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H5b.

MR 503 5 F'm b VEERFTE, S r b
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IKIVEREVE L ) b bF i E5rE it ans.
7 b CEENS ORI (I &, 512
BES BN v BEON#»H 2.
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(Fig.6).

BW OGS TIX, tBW#IEL #ET %13
SIRZ/R L. %, BWPLSERETH I EIZL
YE—2ary7—F77 2 PIBRREEL LI ENT
& % 7%, signal noise to ratio (SNR) DX T # 4
O RN U T, (BWRECHEELIC L
TSNROKT#4 &, SIRVIETFLICEZZ OGNS
(Fig.7).
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Fig.6 Plot of images at effective echo times (16.5 and 93.2 msec)

A @ images of proton density contrast of the at the original image and MinlP image for TE 16.5 msec
B : images of T2 contrasts at the original image and MinlP image for TE 93.2 msec
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Fig.7 Plot of images at effective bandwidths (31.2 and 100 kHz)

A @ for images at the original image for BW 31.2 kHz
B : for images at the original image for BW 100 kHz

Al B

Fig.8 Plot of images at effective ETL (12 and 16)

A for images at the original image for ETL 12
B : for images at the original image for ETL 16
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(Fig.8).
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