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Metallic artifact reduction with monoenergetic imaging technique of dual-energy CT: systematic evaluation of posterior spinal
fusion implants QIAN Ling-ling, LI Zhen-lin, YUAN Yuan, et al. Department of Radiology,the West China Hospital, Si-
chuan University,Chengdu 610041, P. R. China

[Abstract] Objective: To evaluate optimal monoenergetic dual-energy computed tomography (DECT) settings for ar-
tifact reduction of posterior spinal fusion implants. Methods: Posterior spinal fusion implants for cervical, thoracic and lum-
bar spine were examined with DECT (140/100kV). Extrapolated monoenergetic DECT images at 64,69,88,105keV and in-
dividually adjusted monoenergy for optimised image quality (OPT-keV) and average weighted 120kV images were genera-
ted. Two independent radiologists assessed quantitative and qualitative image parameters for each device,according to the
following 4-score scale. Kruskal-Wallis was used to perform statistical analysis of image quality for total fixations. Results:
For total fixations,monoenergetic imaging of dual energy CT had 27 fixations with score 3 and 4. but 120kV has only 3 fixa-
tions with score 3 and 4. Monoenergetic imaging of dual energy CT improved image quality of fractures with metal fixation
compared to average weighted 120kV images (F=118.139,P<C0.01). CT values of spinal fusion implants were significant-
ly different among different spine levels (P<C0. 01) and among 120kV, monoenergetic DECT of 64,69, 88,105keV and
OPT-keV (P<C0. 01). Image quality was significantly different between datasets and improved with higher monoenergies
(105 keV) of DECT compared with 120kV(V=0. 62, P< 0. 001). OPTkeV values ranged from 123~ 144keV. OPT-keV
according to vendor and spine level were presented herein. Conclusion: Monoenergetic DECT provides significantly better
image quality and less metallic artifacts from implants than traditional CT scan. Use of individual keV values for metal in-
plants located at different spine level is recommended.

[Key words] Spine diseases; Metallic artefact reduction; Monoenergetic; Dual-energy technique; Tomography,X-ray
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