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ABSTRACT

Objective To evaluate the feasibility of virtual non-enhanced (VNE) images generated from the contrast-
enhanced spectral CT images in the evaluation of pediatric abdominal imaging. Methods Thirty-five
pediatric patients who underwent abdominal spectral CT scan were prospectively and consecutively
enrolled in Shanghai Children’s Medical Center from from January 2017 to June 2018. A 64-slice CT (GE
Discovery CT 750 HD) was used for plain and enhanced abdominal scanning, and a low tube current
(260 mA) gemstone spectroscopy CT technique was used for arterial phase scanning, and conventional
multi-slice spiral CT scanning was used for TNE and portal venous phases. Based on the original data
of the energy spectrum scan, the arterial phase VNE was reconstructed using the virtual unenhanced
scan technique. The CT value, image noise value (SD value), contrast-to-noise ratio (CNR), subjective
score of image quality and effective radiation dose (ED) of liver, kidney, pancreas, spleen and muscle
in VNE and TNE were measured and compared. Resufts There was no difference in CNR between VNE
and TNE for liver, spleen, kidney and pancreas (all P>0.05). Mean CT attenuation values from VNE
(at 70keV) were systematically lower than those on TNE (at 65keV) for all tissue types due to photon
energy difference, but with good one-to-one correlation (r: 0.509-0.952). Image noise was similar on
VNE and TNE images. There was no difference in image quality score between VNE and TNE(P>0.05).
Image quality score for VNE was lower than TNE, but was acceptable for diagnosis. Effective radiation
doses of the two-phase protocol (arterial phase with spectral CT imaging mode and portal-venous
phase performed by multi-slice spiral CT); omitting the TNE scan was similar to the conventional three
phase protocol. Conclusion Image quality of VNE images is acceptable for diagnosis and CT numbers of
VNE images correlate well with TNE images. VNE has certain feasibility in the assessment of pediatric
abdomen, providing a simpler protocol.

Keywords: Spectral CT Imaging; Virtual Non-Enhanced Images; True Non-Enhanced Images, Effective
Radliation Doses
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