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The effect of KARL and DL reconstruction algorithms on image quality and radiation dose of upper ab-
dominal CT WANG Shi-yu,LIU Yi-jun, LI Bei-bei, et al. Department of Radiology,the First Affilia-
ted Hospital of Dalian Medical University, LLiaoning 116011, China

[Abstract] Objective: To explore the effects of Karl's (Keep Artifact Really Low) iterative re-
construction technique and deep learning (DL) reconstruction algorithm on upper abdominal CT image
quality and radiation dose at different levels. Methods: The abdominal simulation phantom (CDP-2)
was scanned with a UCT-760 scanner at 10~150mAs (20mAs interval) and 120kVp. The scanning pa-
rameters included pitch of 0. 9875, rotational speed of 0. 5s/r,slice thickness of 5mm and slice interval
of 5mm. The scanning was repeated three times. FBP, Karl (level 1~9) and DL (level 1~4) algo-
rithms were used to reconstruct images with Imm thickness from the original data. CT and SD values
of liver and abdominal wall fat were measured on axial images,and SNR and CNR were calculated. CT-
DIvol and DLP were recorded as well. The images reconstructed by FBP at the conventional dose
(150mAs) were considered a control group. Two observers were selected to evaluate the subjective
quality of reconstructed images in each group with the quintic method and Kappa consistency test. The
Kruskal-Wallish test was conducted to compare the subjective and objective image quality. Results: The
CT values of images reconstructed by FBP,Karl (grade 1~9) and DL (grade 1~4) demonstrated no
difference among all groups (P>>0. 05). With the increase of Karl/DL grade,the SD value of corre-
sponding groups decreased (P<C0. 05),whereas SNR and CNR increased (P<C0. 05). The subjective
scores of the two observers in each group were consistent (Kappa=0. 721~0. 837). No significant sta-
tistical difference was found between the image quality of 50mAs (DL-2), 70mAs (Karl-6) and
150mAs (FBP) (P>>0.05),and compared with FBP,the radiation dose of DI.-2 and Karl-6 decreased
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by 53. 3% and 66. 7%, respectively (P <C 0. 05). Conclusion: Compared with conventional FBP

(150mAs) ,Karl and DL algorithms can significantly reduce the required radiation dose while obtaining

the same image quality.

[Key words] Abdominal phantom; FBP,Karl,DL algorithm; Radiation dosage; Image quality
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