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Non-invasive lumbar myelography using dual-energy CT and deep learning
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The purpose of this study was to create lumbar spine surgery-assisted image
from non-contrast dual-energy CT (DECT). In virtual monochromatic imaging (Mono+, Siemens), the best
contrast between dural canal and ligamentum flavum or dural canal and intervertebral disc was 100
keV and 190 keV images, respectively. However, these contrasts in 100 kV/Sn140 kV mixed images were

higher than those in Mono+ images and improved as the strength of advanced modeled iterative
reconstruction (ADMIRE, Siemens) was increased (3<4<5). The imaging findings of the dural canal and
nerve roots in non-contrast CT myelography (NC-CTM) generated from mixed images with ADMIRES were
consistent with the intraoperative findings. In NC-CTM, favorable image quality was obtained by
using dedicated metal artifact reduction software (iMAR, Siemens). As a result of training and
cross-validation using 3D U-Net, the NC-CTM generated from the trained 3D U-Net model showed high
similarity with the training images.
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1. 3D U-Net architecture
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Precision=0.811. Recall=0.896. IoU = 0.883. Dicef®#i=0.908
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