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Feasibility analysis of double-layer spectral detector CT virtual non-contrast images instead of true non-
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[Abstract] Objective: To explore the feasibility of using double-layer spectral detector CT virtual
non-contrast (VNC) images instead of true non-contrast (TNC) images in evaluating thyroid nodules.
Methods:; The imaging data of 63 patients with thyroid nodules who had pathological results and neck
enhanced spectral CT scan were collected retrospectively. Arterial phase VNC (VNC-A),venous phase
VNC (VNC-V),and TNC were used as three groups of images,and objective evaluation [CT value,
background noise, signal-to-noise ratio (SNR),and contrast noise ratio (CNR)], consistency analysis
of CT value,and subjective evaluation (image quality score) were compared among three groups. Re-
sults: There were no significant differences in the CT values of thyroid nodules,normal thyroid in the
same slice,internal carotid artery, neck fat, and paravertebral muscle among three groups of images
(all P>>0.05),and the difference in CT values was less than 8HU. The CT value of VNC-V image was
closer to that of TNC. Except for the thyroid nodules and internal carotid artery, the differences in
background noise of the other groups were statistically significant (all P<C0. 05),and the noise value
of two-phase VNC was significantly lower than that of TNC. The SNR and CNR of normal thyroid in
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the same slice and SNR of thyroid nodules were significantly different among the three groups (all P<C
0.05),and the SNR and CNR of two-phase VNC were higher than that of TNC. The difference be-
tween VNC and TNC in the thyroid nodules,the normal thyroid, the internal carotid artery,the para-
vertebral muscles,and the venous-phase neck fat in the same slice was less than 5% outside the limits
of agreement (LLOA). The consistency of subjective evaluation in TNC, VNC-A,and VNC-V images by
two physicians was good (Kappa value was 0. 963,0. 954 ,and 0. 921, respectively) ,and the subjective
score of VNC was higher than that of TNC. Compared with the conventional method, the radiation
dose of VNC and dual-phase enhanced scan were only (314.01494. 14)mGy * cm in dose length prod-
uct and (1. 82+ 0. 60) mSv in effective dose, which effectively reduced the radiation dose by about
34.31%. Conclusion: The VNC image derived from double-layer spectral detector CT has the image
quality equivalent to that of TNC in the evaluating thyroid nodules, which greatly reduces the radiation
dose while meeting the needs of clinical diagnosis.
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