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                    Abstract

Objectives
To compare the overall image quality and detectability of significant (malignant and pre-malignant) liver lesions of low-dose liver CT (LDCT, 33.3% dose) using deep learning denoising (DLD) to standard-dose CT (SDCT, 100% dose) using model-based iterative reconstruction (MBIR).
Methods
In this retrospective study, CT images of 80 patients with hepatic focal lesions were included. For noninferiority analysis of overall image quality, a margin of − 0.5 points (scored in a 5-point scale) for the difference between scan protocols was pre-defined. Other quantitative or qualitative image quality assessments were performed. Additionally, detectability of significant liver lesions was compared, with 64 pairs of CT, using the jackknife alternative free-response ROC analysis, with noninferior margin defined by the lower limit of 95% confidence interval (CI) of the difference of figure-of-merit less than − 0.1.
Results
The mean overall image quality scores with LDCT and SDCT were 3.77 ± 0.38 and 3.94 ± 0.34, respectively, demonstrating a difference of − 0.17 (95% CI: − 0.21 to − 0.12), which did not cross the predefined noninferiority margin of − 0.5. Furthermore, LDCT showed significantly superior quantitative results of liver lesion contrast to noise ratio (p < 0.05). However, although LDCT scored higher than the average score in qualitative image quality assessments, they were significantly lower than those of SDCT (p < 0.05). Figure-of-merit for lesion detection was 0.859 for LDCT and 0.878 for SDCT, showing noninferiority (difference: − 0.019, 95% CI: − 0.058 to 0.021).
Conclusion
LDCT using DLD with 67% radiation dose reduction showed non-inferior overall image quality and lesion detectability, compared to SDCT.
Key Points

                  • Low-dose liver CT using deep learning denoising (DLD), at 67% dose reduction, provided non-inferior overall image quality compared to standard-dose CT using model-based iterative reconstruction (MBIR).
                

                  • Low-dose CT using DLD showed significantly less noise and higher CNR 
                  
                    lesion to liver
                  
                   than standard-dose CT using MBIR and demonstrated at least average image quality score among all readers, albeit with lower scores than standard-dose CT using MBIR.
                

                  • Low-dose liver CT showed noninferior detectability for malignant and pre-malignant liver lesions, compared to standard-dose CT.
                



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Machine learning on MRI radiomic features: identification of molecular subtype alteration in breast cancer after neoadjuvant therapy
                                        
                                    

                                    
                                        Article
                                        
                                         23 November 2022
                                    

                                

                                Hai-Qing Liu, Si-Ying Lin, … Hui-Ying Zhao

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        2017 PRETEXT: radiologic staging system for primary hepatic malignancies of childhood revised for the Paediatric Hepatic International Tumour Trial (PHITT)
                                        
                                    

                                    
                                        Article
                                        
                                         09 February 2018
                                    

                                

                                Alexander J. Towbin, Rebecka L. Meyers, … Greg M. Tiao

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Automated graded prognostic assessment for patients with hepatocellular carcinoma using machine learning
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 March 2024
                                    

                                

                                Moritz Gross, Stefan P. Haider, … John A. Onofrey

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	CNR:
	
                    Contrast‐to‐noise ratio

                  
	CT:
	
                    Computed tomography

                  
	CTDIvol
                           :
	
                    Volume computed tomography dose index

                  
	DLD:
	
                    Deep learning denoising

                  
	DLP:
	
                    Dose-length product

                  
	FBP:
	
                    Filtered back projection

                  
	IR:
	
                    Iterative reconstruction

                  
	LDCT:
	
                    Low-dose CT

                  
	MBIR:
	
                    Model-based iterative reconstruction

                  
	NPS:
	
                    Noise power spectrum

                  
	ROI:
	
                    Region of interest

                  
	SDCT:
	
                    Standard-dose CT

                  
	SNR:
	
                    Signal-to-noise ratio
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