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ABSTRACT

Objective To compare the image quality between Virtual Non-Contrast (VNC) and True Non-Contrast
Enhanced (TNC) images of the pancreas obtained with wide-detector CT and to discuss the feasibility
of replacing TNC with VNC images. Methods A retrospective analysis was performed on dual-energy
Computed Tomography (DECT) images of pancreas in the First Affiliated Hospital of Naval Military
Medical University from October 2022 to March 2023. VNCp images and VNCV images of the pancreas
in parenchymal and venous phase were obtained at the post-processing workstation. Computed
Tomography (CT) values and Standard Deviation (SD) values of pancreas, aorta, portal vein and erector
spine muscle in TNC, VNCp and VNCV images were measured. The SD, Signal-to-Noise Ratio (SNR)
and Contrast-to-Noise Ratio (CNR) of the three images groups were compared. The image quality
of TNC, VNGCp, and VNCV were subjectively assessed using the Likert 5-point method. The objective
evaluation indices of VNC and TNC were compared using a paired sample t-test. The consistency of CT
values between VNC and TNC was evaluated using a Bland-Altman plot. The differences in subjective
scores between VNC and TNC were compared using a chi-square test. Results The CT values of the
pancreas in the TNC, VNCp and VNCV images were (43.20+5.37) HU, (50.0316.26), and (46.3914.92)
HU, respectively, The differences between the three groups of images were statistically significant in
pairwise comparisons (P<0.05). The CT values of the aorta in the TNC, VNCP and VNCV images were
(45.92+5.41) HU, (56.06+15.17), and (46.9316.03) HU, respectively, The difference between the TNC
and VNCp images was statistically significant (P<0.05), whereas the difference between the TNC and
VNCV images was not statistically significant (P=0.1212). The CT values of portal vein in TNC, VNCP, and
VNCV images were (40.65+5.87) HU, (59.27+9.87), and (52.78+7.54) HU, respectively, The differences
between the three groups of images in pairwise comparisons were statistically significant (P<0.05).
The noise levels in the VNCpr and VNCV images were significantly lower than those in the TNC images,
with all differences being statistically significant. The pancreatic SNR of VNCP and VNCV images was
significantly higher than that of TNC images, with the difference being statistically significant (P<0.05).
The CNR of VNCV images was significantly higher than that of TNC images, with the difference was
statistically significant (P<0.05).The CNR of VNCp images was higher than that of TNC images, although
the difference was not statistically significant (P=0.1836). The difference between TNC images and
VNCp images was not statistically significant, except for the CNR of the pancreas, which was lower in
VNCp images than in TNC images. TNC images and VNCp images showed poor agreement in CT values
for all tissues except for the erector spine muscle (the percentage of data with a CT difference greater
than 10 HU was 218.33%). In contrast, good agreement was observed between CT values of all tissues
except the portal vein in TNC and VNCV images, with the percentage of data showing a CT difference
greater than 10 HU being <5% in all cases. The excellence rate of VNCp images in the evaluation of the
pancreas and peripancreatic tissues was 31.7% (19/60) and 41.7% (25/60), with confidence intervals (Cl)
of 0.1907 to 0.4945 and 0.2696 to 0.6151, respectively. In contrast, the excellence rate of VNCV images
in assessing pancreatic and peripancreatic tissues was 98.3% (59/60) and 96.7% (58/60), respectively,
with confidence intervals (Cl) of 0.7486 to 1.2684 and 0.734 to 1.2496, and the differences between
the two groups were statistically significant (P<0.05). Conclusion VNC images, obtained through volume
dual-energy scanning mode using wide-detector CT, exhibit low noise levels, high SNR, and CNR, with
VNCV images surpassing VNCp in quality. Therefore, it is recommended to utilize VNCV images over
TNC images for enhanced pancreatic CT imaging.
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