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                    Abstract
Objectives
We investigated the potential of textural feature analysis of O-(2-[18F]fluoroethyl)-L-tyrosine (18F-FET) PET to differentiate radiation injury from brain metastasis recurrence.
Methods
Forty-seven patients with contrast-enhancing brain lesions (n = 54) on MRI after radiotherapy of brain metastases underwent dynamic 18F-FET PET. Tumour-to-brain ratios (TBRs) of 18F-FET uptake and 62 textural parameters were determined on summed images 20-40 min post-injection. Tracer uptake kinetics, i.e., time-to-peak (TTP) and patterns of time-activity curves (TAC) were evaluated on dynamic PET data from 0-50 min post-injection. Diagnostic accuracy of investigated parameters and combinations thereof to discriminate between brain metastasis recurrence and radiation injury was compared.
Results
Diagnostic accuracy increased from 81 % for TBRmean alone to 85 % when combined with the textural parameter Coarseness or Short-zone emphasis. The accuracy of TBRmax alone was 83 % and increased to 85 % after combination with the textural parameters Coarseness, Short-zone emphasis, or Correlation. Analysis of TACs resulted in an accuracy of 70 % for kinetic pattern alone and increased to 83 % when combined with TBRmax.
Conclusions
Textural feature analysis in combination with TBRs may have the potential to increase diagnostic accuracy for discrimination between brain metastasis recurrence and radiation injury, without the need for dynamic 18F-FET PET scans.

                  Key points
                
• Textural feature analysis provides quantitative information about tumour heterogeneity
                        
• Textural features help improve discrimination between brain metastasis recurrence and radiation injury
                        
• Textural features might be helpful to further understand tumour heterogeneity
                        
• Analysis does not require a more time consuming dynamic PET acquisition
                        



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Textural analysis of pre-therapeutic [18F]-FET-PET and its correlation with tumor grade and patient survival in high-grade gliomas
                                        
                                    

                                    
                                        Article
                                        
                                         29 July 2015
                                    

                                

                                Thomas Pyka, Jens Gempt, … Stefan Förster

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Suspected recurrence of brain metastases after focused high dose radiotherapy: can [18F]FET- PET overcome diagnostic uncertainties?
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 October 2016
                                    

                                

                                Alexander Romagna, Marcus Unterrainer, … Nathalie Lisa Albert

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Radiological diagnosis of brain radiation necrosis after cranial irradiation for brain tumor: a systematic review
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 February 2019
                                    

                                

                                Motomasa Furuse, Naosuke Nonoguchi, … Shin-Ichi Miyatake

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	
                              11C-AMT:
	
                    α-[11C]-methyl-L-tryptophan

                  
	
                              11C-MET:
	
                    [11C]-methyl-L-methionine

                  
	
                              18F-FDG:
	
                    2-[18F]-fluoro-2-deoxy-D-glucose

                  
	
                              18F-FDOPA:
	
                    L-3,4-dihydroxy-6-[18F]-fluoro-phenylalanine

                  
	
                              18F-FET:
	
                    O-(2-[18F]fluoroethyl)-L-tyrosine

                  
	AUC:
	
                    Area under the receiver-operating-characteristic curve

                  
	CM:
	
                    Co-occurrence matrix

                  
	FWHM:
	
                    Full width at half maximum

                  
	MRS:
	
                    Magnetic resonance spectroscopy

                  
	NCM:
	
                    Normalized co-occurrence matrix

                  
	NGLD:
	
                    Neighbourhood grey level dependence

                  
	NIDM:
	
                    Neighbourhood intensity difference matrix

                  
	OSEM:
	
                    Ordered subset expectation maximisation

                  
	ROC:
	
                    Receiver-operating-characteristic

                  
	SRS:
	
                    Stereotactic radiosurgery

                  
	SUV:
	
                    Standardized uptake value

                  
	TAC:
	
                    Time-activity curve

                  
	TBR:
	
                    Tumour-to-brain ratio

                  
	TBRmean
                           :
	
                    Mean tumour-to-brain ratio

                  
	TBRmax
                           :
	
                    Maximum tumour-to-brain ratio

                  
	TFC:
	
                    Texture feature coding

                  
	TFCCM:
	
                    Texture feature coding co-occurrence matrix

                  
	TTP:
	
                    Time-to-peak

                  
	VOI:
	
                    Volume-of-interest

                  
	WBRT:
	
                    Whole-brain radiation therapy
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