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Basic Study of Imaging Parameters for 3D Fast Spin Echo Sequence with Double Inversion
Recovery Method in Visualization of Brachial Plexus
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[Abstract]

The purpose of this study was to investigate the imaging parameters of inversion time (TD™ and echo time (TE) for
the 3D- fast spin echo (FSE) sequence with double inversion recovery (DIR) method in brachial plexus imaging. The
healthy Volunteer imaging was performed with different settings for TI'" (3000 ms, 3500 ms, 4000 ms, 4500 ms) and TE
(60 ms, 110 ms, 160 ms). The SNR of cerebrospinal fluid (CSF) and CNR between CSF and muscle tissue were calculated
for images obtained at each TI'" setting to evaluate lesion delineation. Scheffé’s method (Nakaya’s changing method) was
performed for images obtained at each TE setting to evaluate the ability of the brachial plexus to be visualized. By setting
the TT™ to 4000 ms and repetition time to the shortest possible value, the extension of imaging time could be minimized
without affecting the ability to visualize the brachial plexus. In addition, by setting the TE to 60, 110 ms, the brachial
plexus could be well visualized.
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Table 1 The imaging parameters for 3D Fast Spin
Echo with DIR images

Discovery MR750w 3.0T
3D Fast Spin Echo

MR scanner

Pulse Sequence

Orientation coronal
TR [ms] 4411, 4911, 5411, 5911
TE [ms] 60, 110, 160
Tl 1st [ms] 3000, 3500, 4000, 4500
TI2nd [ms] 220
Flip Angle [°] 90
Band Width [kHz] 35.71
Slice thickness [mm] 2
FOV [mm] 350
NSA 1
ETL 150
Matrix size 320 x 260
Locs per Slab 112

Abbreviations: DIR, double inversion recovery; TR,
repetition time; TE, echo time; TI, inversion time; FOV,
field of view; NSA, number of signals averaged; ETL, echo
train length
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Fig.1 Placement of ROI in physical evaluation

(a) CSF, (b) muscle tissue
Abbreviations: RO, region of interest; CSF, cerebrospinal
fluid
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Fig.2 Comparison of mean SNR of CSF with each
T|1st

Abbreviations: SNR, signal-to-noise ratio; CSF,
cerebrospinal fluid
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Fig.3 Comparison of mean CNR between CSF
and muscle tissue with each TI™!

Abbreviations: CNR, contrast-to-noise ratio; CSF,
cerebrospinal fluid
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Fig.4 The images of healthy volunteer with three different TE

(a) TE6O ms, (b) TE110ms, (c) TE 160 ms
Abbreviations: TE, echo time

Table 2 Average preference and ANOVA results for each case

Case 1 Case2 Case3 Case4 Caseb Case6 Case7 Case8 Case9 Case10
TE 60 -0.17 0.50 0.50 0.50 0.33 0.50 0.83 0.67 0.83 0.67
TE 110 1.83 1.33 1.67 1.33 1.7 2.00 1.67 1.67 1.83 1.67
TE 160 -1.83 -1.83 -1.50 -2.00 -1.50 -2.00 -2.00 -1.67 -1.83 -1.50

One-way ANOVA F=456.6 P<0.001

Abbreviations: TE, echo time; ANOVA, Analysis of Variance

p<0.01

p<0.01

TE 160

SCORE

Fig.5 Evaluation results of the images of healthy
volunteer with each TE by Scheffé’s method
(Nakaya’s changing method)

Abbreviations: TE, echo time
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