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Feasibility of dual energy CT virtual non-calcium imaging for
evaluation on lumbar intervertebral disc degeneration
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(1. The First Clinical Medical College, Lanzhou University, Lanzhou 730099, China; 2. Department of
Radiology, the First Hospital of Lanzhou University. Lanzhou 730013, China)

[Abstract] Objective To evaluate the feasibility of dual energy CT (DECT) virtual non-calcium (VNCa) imaging for
evaluation on lumbar intervertebral disc degeneration (IDD). Methods Data of 37 chronic low back pain patients who
underwent both lumbar DECT and MR scanning were retrospectively analyzed. All discs on MRI were classified according
to modified Pfirrmann grade (mPG). Data of DECT were postprocessed to obtain linear mixed CT (equivalent to
conventional CT), VNCa grayscale and color-coded maps. CT values of lumbar disc nucleus pulposus were measured on
conventional CT and VNCa grayscale maps, and the correlations of CT values and mPG grades were analyzed. respectively.
Visual classification of lumbar discs was performed according to the attenuation degree of nucleus pulposus and annulus
fibrosus on color-coded VNCa maps, and the mPG grades were compared among different VNCa types, and the relationship
between the visual categories and mPG was analyzed. Results A total of 168 lumbar intervertebral discs were enrolled,
including 12 mPG grade 1. 39 mPG grade 2, 47 mPG grade 3, 50 mPG grade 4 and 20 mPG grade 5 and higher than 5. For
VNCa visual classification. there were 51 type [ , 51 type Il and 66 type [l lumbar intervertebral discs. CT wvalues of
pulposus were significantly different among mPG grades on VNCa grayscale maps (all P<Z0.001). On conventional CT,
there was no statistical difference of CT values of nucleus pulporeus between mPG 2 and 3 grade (P=0. 173), mPG 4 and
5 and higher than 5 grade ( P=0.083), while there were significant differences of CT values among other mPG grades (all
P<C0. 05). Positive correlations were found between CT values of pulposus and mPG grades both on conventional CT and
VNCa grayscale maps (r=0.504, 0.745, both P<C0.001), as well as VNCa types and mPG grades (r=0.900, P<C
0.001). Significant differences of mPG grades were found among different VNCa types ( H=82.610, P<C0.001).
Conclusion DECT-VNCa imaging could be used to evaluate lumbar intervertebral disc degeneration.
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