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Application research of gemstone spectral CT double-low examination technology in cranial CTA XU
Jun,ZHANG You-xin, WU Hong-ying,et al. Department of Radiology,Union Hospital, Tongji Medi-
cal College, Huazhong University of Science and Technology, Hubei Province Key Laboratory of Mo-
lecular Imaging, Wuhan 430022, China
[Abstract] Objective;: To explore the application value of gemstone spectral CT optimal single-
energy imaging combined with automatic spectral imaging protocol selection technology in cranial CTA
examination. Methods: One hundred and twenty patients undergoing cranial CTA were randomly divid-
ed into the conventional-dose group and the spectral low-dose group. Before scanning, 15mlL contrast
agent and 20mL normal saline were used for the low-dose bolus test in both groups to estimate the
peak time for the contrast agent to reach the target vessel. The conventional group (60 cases) was
scanned with 120kVp tube voltage,and 0. 7mL/kg contrast agent with a flow rate of 4. OmL/s. The
spectral low-dose group (60 cases) was scanned in dual-energy scanning mode using automatic spectral
imaging protocol selection technology with instantaneous switching tube voltage between 140 and
80kV,0. 5mL/kg contrast agent with a flow rate of 3. 0mIL/s. After scanning,the optimal single energy
65keV image was reconstructed. The CT value, image background noise (SD), signal-to-noise ratio
(SNR),contrast-to-noise ratio (CNR),CT dose index (CTDIvol),dose length product (DLP),effec-
tive radiation dose (ED),and subjective scores of image quality in the right internal carotid artery,
right middle cerebral artery,right temporalis muscle,and sinus confluence were compared between the
conventional-lose group and spectral low-dose group. Results: There were no significant differences in
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the enhanced CT value of the right internal carotid artery,right middle cerebral artery,and right tem-

poralis muscle between the two groups (t=—0. 465,0. 560, —1. 525,P>0. 05). However, the differ-

ence of CT values in sinus confluence was statistically significant (Z=—6. 456, P<C0. 05). There was

no significant difference in SD,SNR,CNR, and subjective scores between the two groups (t=—0. 975,
Z=—0.530,—0. 409, XZ =0.635,P>0.05). However, there were statistical differences in the radia-
tion dose (CTDL,DLP,and ED) and contrast agent dose between the two groups (£=15.904,15. 849,
15.849,t=12. 235, P<C0. 05). Conclusion; The optimal single-energy imaging combined with automatic

spectral imaging protocol selection technology can reduce the patient’s contrast agent dose and radia-

tion dose in the cranial CTA examination. Compared with the conventional scanning mode,it has the

same artery display effect and SNR.
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