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3D T,-weighted turbo field echo (3D T- TFE) sequences for evaluation of cervical nerve roots
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[Abstract]

Evaluation of cervical nerve root abnormalities using magnetic resonance imaging is less straightforward for cervical
spondylosis than for spinal cord compression. For better visualization of cervical nerve roots, a three-dimensional T>-
weighted turbo field echo (3D T2 TFE) sequence may be useful, due to the increased signal intensity of nerve bundles,
as well as the rapid black blood imaging. In this study, 3D T> TFE and 3D T2 volume isotropic turbo spin echo acquisition
(3D T2 VISTA) sequences were compared for visualization of nerve roots. Images from 10 volunteers were visually evalu-
ated and statistically analyzed. The 3D T: TFE sequence was able to show nerve roots with a significantly higher signal
than the surrounding structures. In statistical analysis, 3D T> TFE provided significantly higher nerve root visualization in
C3-C7 vertebrae than did 3D Tz VISTA. Concordance between observers was high. 3D T> TFE may be helpful in diagnos-
ing nerve root compression in patients with cervical radiculopathy.
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Table 1 3D T2 TFE and 3D T2 VISTA scan parameters
for volunteer imaging

3DT-TFE 3D T2 VISTA

TE (msec) 5.9 150
TR (msec) 12 1200
Flip angle (degree) 35 90
TFE (TSE) factor 30 40
Startup echoes default 0
Shot interval (msec) 439

DRIVE yes
Uniformity CLEAR CLEAR
Profile order Centric Sequential
Fat sat ProSet 121 no
Band width [Hz] 271 315
Field of view [FOV] (mm) 180 180
Rectangular FOV (%) 65.9 66.6
Matrix [matrix X phase] 174x116 180x120
Reconstruction matrix 432 %432 432 %432
Number of signals averaged 4 1
Slice thickness (mm) 1 1
Slice 50 50
Scan time (min) 5.37 4.40

ProSet: Principle of Selective Excitation Technique

Fig.1 ROI placement for the axial 3D T2 TFE images

The reformatted axial image of the originally acquired 3D
T2 TFE image shows the locations of the ROIs used for
measuring the signal intensity of the right nerve root (A),
paraspinal muscle (B), cerebrospinal fluid (C), left verte-
bral artery (D), and left nerve root (E).
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Fig.2 Examples of image quality scoring

MR imaging examples of the 4 grades used for qualitative evaluation of the cervical nerve from the intradural to extraforaminal
regions. The reformatted axial images of the originally acquired 3D T2 TFE image show examples of the following: not visible
(score 0; A), partly visible (score 1; B), visible (score 2; C), and clearly visible (score 3; D).
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Fig.3 Signal intensity of various structures in 3D T2 TFE images

(A): right nerve root, (B): paraspinal muscle, (C): cerebrospinal fluid, (D): left vertebral artery, (E): left nerve root

The average signal value from 10 healthy volunteers was highest in the bilateral nerve roots, which was significantly higher
than the average signal values of the other structures.
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Fig.4 3D T. TFE and 3D T2 VISTA images

(A) 3D T2 TFE and 3D T2 VISTA axial reformatted images at the level of C3.
(B) 3D T2 TFE and 3D T VISTA axial reformatted images at the level of C5.
(C) 3D T2 TFE and 3D T2 VISTA oblique sagittal reformatted images.

(A) - (C) Reformatted acquired 3D T2 TFE images demonstrating that the nerve roots and spinal cord have the highest sig-
nal intensity within the thecal sac through the extraforaminal region (white arrow). The structures surrounding the nerve root,
such as blood vessels and CSF, are visualized as areas of low signal intensity. Thus, the 3D T2 TFE sequence provides high
contrast images between the cervical nerve root and surrounding structures. In contrast, the 3D T2 VISTA images show the
nerve root and spinal cord as having low signal intensity (open arrow). Moreover, the extradural region of the cervical nerve
root is not as well visualized as with the 3D T2 TFE sequence.

Table 2 Nerve root scores and Wilcoxon signed-rank test results for each of the two readers

Reader 1 p-value Reader 2 p-value
3D T2 TFE 3D T2 VISTA 3D T2 TFE 3D T2 VISTA
right nerve root (mean + SD) right nerve root (mean = SD)
left nerve root (mean = SD) left nerve root (mean = SD)
0.7 £0.15 0.1 £0.10 1.2 £0.15 1.1 £0.10
c 07 +0.15 0.4 010 0.015 1.2 £0.15 1.1 £0.10 s
co 1.3 £ 0.21 2.2 +0.29 ns 24 +018 1.6 £0.24 0.009
1.3 £0.21 2.2 +0.29 ’ 2.6 £0.18 1.7 £0.24 0.015
c3 2.7 £0.15 2.1+£0.23 0.029 2.3+0.16 1.8 £0.22 0.038
2.7 £0.15 2.1+£0.23 ' 2.2 +0.15 1.6 £0.24 0.039
2.7 £0.21 1.8 +£0.20 2.6 +0.18 1.9 £0.26
Cc4 2.9+ 0.10 1.8 £0.20 0.006 2.3+ 017 1.8 £0.28 0.0
3.0x0 1.8 £0.20 2.9 +0.10 1.9 £0.26
5 30=x0 1.9+0.18 0.004 29 £0.10 1.9 £ 0.30 0.009
3.0x0 1.9 +0.18 0.004 3.0x0 1.8 £0.20
c6 30=x0 2.0=*x0.21 0.006 30=x0 1.8 £ 0.30 0.006
c7 3.0x0 22 +0.25 0.016 2.9+ 0.10 2.0+ 0.29 0.009
2.9+ 0.10 22 +£0.25 0.015 2.8+ 0.15 1.9 £ 0.31 '
c8 2.3+ 0.26 2.4 +£0.34 ns 1.9 £ 0.31 2.0x0.24 ns
2.4 +0.34 2.4 +0.27 ’ 2.1+£0.28 1.9 £ 0.31 '
Th 0.6 £ 0.22 2.3+0.26 ns 1.7 £0.29 1.2 £0.15 ns
0.6 £0.22 2.0+ 0.26 ’ 1.9 £ 0.31 1.3 017 '

n.s. : not significant
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