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Optimal monoenergetic imaging for reducing titanium clip metal artifacts in dual-energy computed tomography angiography
PAN Xue-lin, LI Zhen-lin, CHENG Wei, et al. Department of Radiology, West China Hospital of Sichuan University, Cheng-

du 610041,P. R. China

[Abstract] Objective: To study the application of monoenergetic imaging in reducing the metal artifacts of titanium

clip by dual-energy computed tomography angiography imaging,and to find the optimal monoenergetic imaging protocol for

optimal image quality. Methods: Forty eight patients with metal implants of brain underwent dual-energy computed tomo-

graphy angiography. The monoenergetic analysis was used to obtain the monoenergetic images by special dual-energy ima-

ging postprocessing software. Nine groups of monoenergetic images were obtained from 40 to 140keV. For each patient,ima-

ges with heaviest artifacts level nearby titanium clip in brain tissue (A).no or less artifacts level nearby titanium clip in

brain tissue (B) ., heaviest artifacts level nearby titanium clip in blood vessel (C).no or less artifacts level nearby titanium

clip blood vessel (D) were selected in every group. CT value of ROIs were measured and analyzed (named CT,.CT,.CT.

and CT,) with paired t-test. Results; On the monoenergetic images of nine groups,there were significant differences (P<C0.

05) of CT values between point a and b, point ¢ and d. | CT, —CT, | and |CT.—CT,| in nine groups were significantly dif-
ferent (P<C0.05). With the increase of energy, |CT, —CT, | was gradually decreased,while |CT.,—CTgy| was gradually in-
creased, except the group of 70keV (with the minimum value). At 40keV,|CT,—CT,| and |CT.—CT,| were (270.54=+9.
08) and (9.644+2.46)HU; At 70keV, |CT, —CT, | and | CT. —CTy| were (65.85+1.99) and (1. 03£0.24) HU; At
120keV, |CT,—CT,| and |CT.—CT,| were (10.51+2.79)HU and (8. 3240. 84) HU. Conclusion: Monoenergetic tech-

nique of dual-energy CT can effectively reduce artifacts of titanium clip implants. 70keV was the point for optimal quality of

monoenergetic imaging.
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