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Spectral CT in evaluation on hepatic vessels imaging of

experimental mini-pig

YUE Zheng, JIANG Yi, WANG Jing, WANG Jiang, ZHAO Jianging, HE Yibiao, LIU Wenya~
(Imaging Centers the First Af filiated Hospital of Xinjiang
Medical University, Urumqi 830054, China)

[ Abstract] Objective To evaluate the hepatic vessels image quality of experimental mini-pig with different energy of spectral CT
scanning, in order to determine the optimal delay time and monochromatic image. Methods All of 9 pigs underwent conventional
gemstone spectral imaging (GSI) mode scan. Smart Prep was used to monitor the hepatic arterial phase scan after the initiation of
injection, while spectral CT enhanced images were collected at 35, 50 and 70 s after the start of the arterial phase scan. CT values
of hepatic artery, portal vein, and hepatic vein and liver parenchyma were measured at each delay time point. The difference be-
tween the CT value of portal vein and liver parenchyma, hepatic vein and liver parenchyma were calculated, and the peak values of
the difference were calculated. CT values of hepatic vein, portal vein and liver parenchyma in different delay time were compared,
and the optimal delay time of the portal venous phase and venous phase of mini-pig were determined. SNR, CNR and noise of the
three phases images were compared among the 21 monochromatic energy images from 40 keV to 140 keV in an interval of 5 keV,
and the optimal energy image of the three phases were determined. The subjective image quality scores of the reconstructed images
were performed by 2 physicians blindly. Inter-observer agreement for evaluating image quality grading were assessed by Kappa sta-
tistics. Results There were significant differences of CT values of hepatic vein, portal vein, hepatic vein and liver parenchyma CT
value, portal vein and liver parenchyma CT values among different delay time (all P<C0. 05). There was no significant difference of
CT values of liver parenchyma among different delay time ( P=>0. 05). The peak time of the difference between portal veins and liv-
er parenchyma CT values was delay 50 s. The peak time of the difference between hepatic veins and liver parenchyma CT values
was delay 70 s. On mono-energetic level of 65 keV, the higher SNR, CNR and lower noise were found in all of three delay phases.
All of the three phases images scores by 2 physicians were =3 points, and had medium consistency ( Kappa=0.769, 0.609,
0.727). Conclusion After starting the arterial phase scan, delay 50 s is considered to be the optimal time for the spectral CT to
observe vein phase of the experimental mini-pig, delay 70 s is the optimal time to observe the venous phase; 65 keV image is the
best mono-energetic image of observing hepatic arterial phase, portal venous phase and venous phase of the experimental mini-pig.
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