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                    Abstract
Objectives
We evaluated lower dose (LD) hepatic dynamic ultra-high-resolution computed tomography (U-HRCT) images reconstructed with deep learning reconstruction (DLR), hybrid iterative reconstruction (hybrid-IR), or model-based IR (MBIR) in comparison with standard-dose (SD) U-HRCT images reconstructed with hybrid-IR as the reference standard to identify the method that allowed for the greatest radiation dose reduction while preserving the diagnostic value.
Methods
Evaluated were 72 patients who had undergone hepatic dynamic U-HRCT; 36 were scanned with the standard radiation dose (SD group) and 36 with 70% of the SD (lower dose [LD] group). Hepatic arterial and equilibrium phase (HAP, EP) images were reconstructed with hybrid-IR in the SD group, and with hybrid-IR, MBIR, and DLR in the LD group. One radiologist recorded the standard deviation of attenuation in the paraspinal muscle as the image noise. The overall image quality was assessed by 3 other radiologists; they used a 5-point confidence scale ranging from 1 (unacceptable) to 5 (excellent). Superiority and equivalence with prespecified margins were assessed.
Results
With respect to the image noise, in the HAP and EP, LD DLR and LD MBIR images were superior to SD hybrid-IR images; LD hybrid-IR images were neither superior nor equivalent to SD hybrid-IR images. With respect to the quality scores, only LD DLR images were superior to SD hybrid-IR images.
Conclusions
DLR preserved the quality of abdominal U-HRCT images even when scanned with a reduced radiation dose.
Key Points

                  • Lower dose DLR images were superior to the standard-dose hybrid-IR images quantitatively and qualitatively at abdominal U-HRCT.
                

                  • Neither hybrid-IR nor MBIR may allow for a radiation dose reduction at abdominal U-HRCT without compromising the image quality.
                

                  • Because DLR allows for a reduction in the radiation dose and maintains the image quality even at the thinnest slice section, DLR should be applied to abdominal U-HRCT scans.
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	AiCE:
	
                    Advanced Intelligent Clear-IQ Engine

                  
	AIDR3D:
	
                    Adaptive Iterative Dose Reduction 3-Dimensional

                  
	BMI:
	
                    Body mass index

                  
	CA:
	
                    Chromosomal aberrations

                  
	CI:
	
                    Confidence interval

                  
	CNR:
	
                    Contrast-to-noise ratio

                  
	CTDIvol
                           :
	
                    CT dose index

                  
	DICOM:
	
                    Digital Imaging and Communications in Medicine

                  
	DLP:
	
                    Dose-length product

                  
	DLR:
	
                    Deep learning reconstruction

                  
	EP:
	
                    Equilibrium phase

                  
	FIRST:
	
                    Forward projected model based iterative reconstruction solution

                  
	HAP:
	
                    Hepatic arterial phase

                  
	Hybrid-IR:
	
                    Hybrid iterative reconstruction

                  
	LD:
	
                    Lower dose

                  
	MBIR:
	
                    Model-based iterative reconstruction

                  
	ROI:
	
                    Region of interest

                  
	SD:
	
                    Standard dose

                  
	SSDE:
	
                    Size-specific dose estimate

                  
	U-HRCT:
	
                    Ultra-high-resolution computed tomography
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