

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
		
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Ultrasound to X-Ray Synthesis Generative Attentional Network (Uxgan) for Adolescent Idiopathic Scoliosis

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			23 Pages
		
		

		Posted: 1 Apr 2022
		
		
		
	

	
		
			
			




	See all articles by weiwei Jiangweiwei Jiang
Zhejiang University of Technology
CHAOHAO YU
Zhejiang University of Technology
XIANTING CHEN
Zhejiang University of Technology
YONGPING ZHENG
Hong Kong Polytechnic University
CONG BAI
Zhejiang University of Technology


		

	
	
	
	
	



	
	
	
	
	
		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Standing X-ray radiograph with Cobb’s method is the gold standard for scoliosis diagnosis. However, radiation hazard restricts its application, especially for close follow-up of adolescent patients. Compared with X-ray, ultrasound imaging has advantages of being radiation-free and real-time. To combine advantages of the above two imaging modalities, an ultrasound to X-ray synthesis generative attentional network (UXGAN) was proposed to synthesize ultrasound images into X-ray-like images. In this network, a cyclically consistent network was adopted and was trained end-to-end.  An attention module based on the Channel-wise Increase of Confidence (CIC) was designed to improve the generative ability of spine curvature. The adaptive instance normalization (AdaIN) was equipped in the residual blocks of generator to optimize the structural appearance. The proposed network was evaluated based on the clinical data. Quantitative results demonstrated the superiority of our method to the state-of-the-art methods. We further compared the Cobb angle values measured on synthesized images and the real X-ray images, respectively. A good linear correlation (r=0.95) was demonstrated between the two methods. The above results proved that the proposed method is of great significance for providing both X-ray images and ultrasound images based on the radiation-free ultrasound scanning. 
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