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                    Abstract
Background
The effectiveness of endoscopic ultrasound-guided fine-needle aspiration increases with the number of needle passes but needle passes are also associated with increased risk of adverse events. The trade-off between needle passes and adequacy has not been well-characterized.
Aims
The purpose of this study was to compare the risk–benefit tradeoff of different sampling protocols with and without rapid onsite evaluation (ROSE).
Patients and Methods
We used a discrete-event simulation model to compare eight different sampling protocols. Each sampling protocol was simulated 10,000 times to obtain the average performance for each scenario. The per-pass adequacy rates, ROSE, accuracy of the assessor and sampling limits were varied to determine the impact of these factors on the number of needle passes and adequacy rates.
Results
Increasing per-class adequacy can be achieved at a cost of increased needle passes. Sampling with ROSE achieved higher adequacy with fewer needle passes than policies using a fixed number of needle passes without ROSE.
Conclusions
Variable sampling policies using ROSE generally achieve greater per-case adequacy with fewer needle passes than non-ROSE sampling policies using a fixed number of passes.
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Appendix: Bayesian Estimation of the Per-Pass Adequacy Rate
Appendix: Bayesian Estimation of the Per-Pass Adequacy Rate
The per-pass adequacy rate is an important input to our model. We assume that the per-pass adequacy, p, is constant; however, the per-pass probability of success depends on many factors that vary from case to case (e.g., size of tumor, experience of the aspirator, etc.). The sampling experience in a single case can be used to revise the estimated per-pass probability [13].
The imprecision of the initial estimate of p, can be represented by providing a probability distribution for p. It turns out that the beta distribution
$$ g\left( {p|a,b} \right) = \frac{\Upgamma (a + b)}{\Upgamma (a)\Upgamma (b)}p^{a - 1} (1 - p)^{b - 1} $$

                    (4)
                

is a flexible prior distribution for p and is the conjugate prior distribution of the binomial distribution. The average of the beta distribution is given by:
$$ \overline{p} =  \frac{a}{a + b} $$

                    (5)
                


                Given y successes out of n needle passes, the revised distribution for p (i.e., the posterior probability distribution) is given by:
$$ g\left( {p|a,b,y,n} \right) = \frac{\Upgamma (n + a + b)}{\Upgamma (y + a)\Upgamma (n - y + b)}p^{y + a - 1} (1 - p)^{n - y + b - 1} $$

                    (6)
                

and the revised estimate for p, p′, is given by:
$$ p^{\prime} = \frac{y + a - 1}{y + a - 1 + n - y + b - 1} = \frac{y + a - 1}{n + a + b - 2} $$

                    (7)
                

Thus, with every needle pass, the estimate is revised to become more case-specific. This information could be used, for example, to estimate the number of additional passes that would be required to obtain an adequate sample.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Schmidt, R.L., Walker, B.S., Howard, K. et al. Rapid On-Site Evaluation Reduces Needle Passes in Endoscopic Ultrasound-Guided Fine-Needle Aspiration for Solid Pancreatic Lesions: A Risk–Benefit Analysis.
                    Dig Dis Sci 58, 3280–3286 (2013). https://doi.org/10.1007/s10620-013-2750-6
Download citation
	Received: 25 March 2013

	Accepted: 05 June 2013

	Published: 04 July 2013

	Issue Date: November 2013

	DOI: https://doi.org/10.1007/s10620-013-2750-6


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	EUS
	FNA
	Pancreas
	ROSE








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.90.236.25
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    