Value of 3D FSE STIR images with blood-suppression pulse technique for the brachial plexus at 3T
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Purpose

There has recently been an increased interest in diagnosing abnormalities of the brachial plexus with MRI. STIR is often used in assessing the brachial plexus since
chemical saturation techniques may be insufficient for homogenous fat suppression, but some vessels including the internal jugular veins, paraspinal vessels, and others
around the brachial plexus are hyperintense compared to the fat and surrounding tissues. Recently, blood-suppression pulse technique has been introduced to reduce
signal intensities from vessels and microperfusion of tissues at 3T MRI. In essence, this pulse is adiabatic preparation pulse, and dephasing gradients are added before
excitation pulse. The purpose of this study was to assess the value of STIR images with blood-suppression pulse of the brachial plexus MRI at 3T.

Methods

A total of three healthy males (mean age, 26 years; no history of trauma or neural disorders) were included. All images were obtained with a 3T MRI (Magnetom Skyra;
Siemens Healthcare, Erlangen, Germany) using neck and body coils. STIR images were obtained in coronal plane by using 3D SPACE TSE sequence
(TR/TE:3500/249msec, Tl:220msec, slice thickness:0.8mm, FOV:250mm, voxel size:0.8x0.8mm, scan time:6’28”"). STIR images were obtained with and without
blood-suppression pulse, and blood-suppression pulses were added along readout, phase encoding, and slice directions. MIP images of 3D SPACE STIR images with and
without blood-suppression pulse were constructed. Regarding signal intensities, circular ROls were set at both side of the C5-C7 ganglia and spinal nerves, paraspinal
muscle, and internal jugular veins. Contrast ratios (CRs) of ganglia and spinal nerve relative to muscle and jugular vein were calculated by the following equation:
CRab=(signal,-signaly)/(signal,+signaly). To assess the image qualities, the diagnostic abilities were scored using 5 grades (5: excellent - 1: not seen) by two radiologists.
Results

The signal intensities of ganglia, spinal nerve, muscle, and jugular vein were decreased on STIR images with blood suppression pulse compared to those on STIR
images without (Fig.1). The CRs of ganglia and spinal nerve compared to muscle and jugular vein were improved on STIR images with blood suppression pulse on
readout and phase-encoding directions compared to those without (P<0.05), while the CRs of ganglia and spinal nerve with respect to muscle and jugular vein were not
improved on STIR images with blood suppression pulse on slice direction (Fig.2). Regarding the image qualities, the mean scores of diagnostic ability of readout, phase
encoding, and slice directions were 4.3, 3.7, and 2.3, respectively.

Discussion

This study provided evidence that, with blood-suppression pulse (adiabatic preparation pulse, dephasing gradients before excitation pulse), the diagnostic ability of 3D
SPACE STIR images can be improved via suppressing signal intensities of surrounding tissues and paraspinal vessels at 3T MRI. In addition, it was elucidated that the
blood-suppression pulse should be added along main directions of flow of vessels and microperfusion of the surrounding tissues.

Conclusion

The MIP image of 3D SPACE STIR technique with blood-suppression pulse is superior to that without. It might be a better way to evaluate anatomies and pathologies of
the brachial plexus.
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