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                    Abstract
Background: Diagnosis of testicular torsion in children is challenging, as clinical presentation and findings may overlap with other diagnoses. Objective: To define the clinical and ultrasound criteria that best predict testicular torsion. Materials and methods: The records of children hospitalized for acute scrotum from 1997 to 2002 were reviewed. The clinical and ultrasound findings of children who had a final diagnosis of testicular torsion were compared with those of children who had other diagnoses (torsion of the testicular appendix, epididymitis, and epididymo-orchitis). Results: Forty-one children had testicular torsion; 131 had other diagnoses. Stepwise regression analysis yielded three factors that were significantly associated with testicular torsion: duration of pain ≤6 h; absent or decreased cremasteric reflex; and diffuse testicular tenderness. When the children were scored by final diagnosis for the presence of these factors (0–3), none of the children with a score of 0 had testicular torsion, whereas 87% with a score of 3 did. The ultrasound finding of decreased or absent testicular flow had a sensitivity of 63% and a specificity of 99%. Eight of ten children with testicular torsion and normal or increased testicular flow had a coiled spermatic cord on ultrasound. Conclusion: We suggest that all children with acute scrotal pain and a clinical score of 3 should undergo testicular exploration, and children with a lower probability of testicular torsion (score 1 or 2) should first undergo diagnostic ultrasound. Because the presence of testicular flow does not exclude torsion, the spermatic cord should be meticulously evaluated in all children with acute scrotum and normal or increased testicular blood flow.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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


Fig. 2


Fig. 3


Fig. 4


Fig. 5


Fig. 6


Fig. 7



                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Kass EJ, Lundak B (1997) The acute scrotum. Pediatr Urol 44:1251–1266
CAS 
    
                    Google Scholar 
                

	Frush DP, Sheldon CA (1998) Diagnostic imaging for pediatric scrotal disorders. Radiographics 18:969–985
CAS 
    PubMed 
    
                    Google Scholar 
                

	Herbener TE (1996) Ultrasound in the diagnosis of the acute scrotum. J Clin Ultrasound 24:405–421
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Dogra VS, Gorrlieb RH, Oka M, et al (2003) Sonography of the scrotum. Radiology 227:18–36
PubMed 
    
                    Google Scholar 
                

	Kadish HA, Bolte RG (1998) A retrospective review of pediatric patients with epididymitis, testicular torsion and torsion of testicular appendages. Pediatrics 102:73–76
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Baker LA, Sigman D, Mathews RI, et al (2000) An analysis of clinical outcomes using color Doppler testicular ultrasound for testicular torsion. Pediatrics 105:604–607
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Middleton WD, Middleton MA, Dierks M, et al (1997) Sonographic prediction of viability in testicular torsion: preliminary observations. J Ultrasound Med 16:23–27
CAS 
    PubMed 
    
                    Google Scholar 
                

	Wilbert DM, Schaerfe CW, Stern WD, et al (1993) Evaluation of the acute scrotum by color-coded Doppler ultrasonography. J Urol 149:1475–1477
CAS 
    PubMed 
    
                    Google Scholar 
                

	Hollman AS, Ingram S, Carachi R, et al (1993) Colour Doppler imaging of the acute paediatric scrotum. Pediatr Radiol 23:83–87
CAS 
    PubMed 
    
                    Google Scholar 
                

	Burks DD, Markey BJ, Burkhard TK, et al (1990) Suspected testicular torsion and ischemia: evaluation with color Doppler sonography. Radiology 175:815–821
CAS 
    PubMed 
    
                    Google Scholar 
                

	Patriquin HB, Yazbeck S, Trinh B, et al (1993) Testicular torsion in infants and children: diagnosis with Doppler sonography. Radiology 188:781–785
CAS 
    PubMed 
    
                    Google Scholar 
                

	Baud C, Veyrac C, Couture A, et al (1998) Spiral twist of the spermatic cord: a reliable sign of testicular torsion. Pediatr Radiol 28:950–953
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Arce JD, Cortes M, Vargas JC (2002) Sonographic diagnosis of acute spermatic cord torsion. Rotation of the cord: a key to the diagnosis. Pediatr Radiol 32:485–491
Article 
    PubMed 
    
                    Google Scholar 
                

	Knight P, Vassay L (1984) The diagnosis and treatment of the acute scrotum in children and adolescents. Ann Surg 200:664–673
CAS 
    PubMed 
    
                    Google Scholar 
                

	Rabinowitz R (1984) The importance of the cremasteric reflex in acute scrotal swelling in children. J Urol 132:89–90
CAS 
    PubMed 
    
                    Google Scholar 
                

	Shultz KE, Walker J (1984) Testicular torsion in undescended testes. Ann Emerg Med 13:567–569
PubMed 
    
                    Google Scholar 
                

	Paptsoris AG, Mpadra F, Karamouzis M, et al (2003) Torsion of undescended testis in a man with Down’s syndrome. Int J Urol 10:233–235
PubMed 
    
                    Google Scholar 
                

	Assassa GS, Siegel ME, Chen D, et al (1993) Missed torsion of an undescended testicle detected by testicular scintigraphy. Clin Nucl Med 18:1024–1025
CAS 
    PubMed 
    
                    Google Scholar 
                

	Glabeke EV, Khairouini A, Larroquet M, et al (1999) Acute scrotal pain in children: results of 543 surgical explorations. Pediatr Surg Int 15:353–357
Article 
    PubMed 
    
                    Google Scholar 
                

	McAndrew HF, Pemberton R, Kikiros CS, et al (2002) The incidence and investigation of acute scrotal problems in children. Pediatr Surg Int 18:435–437
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Steinhardt GF, Boyarsky S, Mackey R (1993) Testicular torsion: pitfalls of color Doppler sonography. J Urol 150:461–462
CAS 
    PubMed 
    
                    Google Scholar 
                

	Luker GD, Siegel MJ (1996) Scrotal US in pediatric patients; comparison of power and standard Doppler US. Radiology 198:381–385
CAS 
    PubMed 
    
                    Google Scholar 
                

	Bader TR, Kammerhuber F, Herneth AM (1997) Testicular blood flow in boys as assessed at color Doppler and power Doppler sonography. Radiology 202:559–564
CAS 
    PubMed 
    
                    Google Scholar 
                

	Lee FR Jr, Winter DB, Madsen FA, et al (1996) Conventional color Doppler velocity sonography versus color Doppler energy sonography for the diagnosis of acute experimental torsion of the spermatic cord. AJR 167:785–790
PubMed 
    
                    Google Scholar 
                

	Sanelli PC, Bruke BJ, Lee L (1999) Color and spectral Doppler sonography of partial torsion of the spermatic cord. AJR 172:49–51
CAS 
    
                    Google Scholar 
                

	Frush DP, Babcock DS, Lewish AG, et al (1995) Comparison of color Doppler sonography and radionuclide imaging in different degrees of torsion in rabbit testes. Acad Radiol 2:945–951
CAS 
    PubMed 
    
                    Google Scholar 
                

	Jee WH, Choe BY, Byun JY, et al (1997) Resistive index of the intrascrotal artery in scrotal inflammatory disease. Acta Radiol 38:1026–1030
CAS 
    PubMed 
    
                    Google Scholar 
                

	Albrecht T, Lotzof K, Hussain HK, et al (1997) Power Doppler US of the normal prepubertal testis: does it live up to its promises? Radiology 203:227–231
CAS 
    PubMed 
    
                    Google Scholar 
                

	Allen TD, Elder JS (1995) Shortcomings of color Doppler sonography in the diagnosis of testicular torsion. J Urol 154:1508–1510
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ingram S, Hollman AS, Azmy A (1993) Testicular torsion: missed diagnosis on color Doppler sonography. Radiology 23:483–484
CAS 
    
                    Google Scholar 
                

	Older RA, Watson LR (1997) Ultrasound diagnosis of testicular torsion: beware of the swollen epididymis. J Urol 157:1369–1370
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgements
The authors thank Gloria Ginzach and Charlotte Sachs of the Editorial Board, Rabin Medical Center, Beilinson Campus, for their editorial and secretarial assistance, and Pnina Lilos for the statistical assistance.


Author information
Author notes	Boaz Karmazyn
Present address: Department of Pediatric Radiology, Riley Hospital for Children, 702 Barnhill Drive, Room 1053, Indianapolis, IN, 46202, USA


Authors and Affiliations
	Department of Pediatric Radiology, Schneider Children’s Medical Center of Israel, Petah-Tiqva, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel
Boaz Karmazyn, Liora Kornreich, Sylvia Grozovski, Michael Schwarz & Nitza Ziv

	Department of Pediatric Surgery, Schneider Children’s Medical Center of Israel, Petah-Tiqva, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel
Ran Steinberg & Enrique Freud

	Department of Urology, Rabin Medical Center, Beilinson Campus, Petah Tiqva, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel
Pinchas Livne


Authors	Boaz KarmazynView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ran SteinbergView author publications
You can also search for this author in
                        PubMed Google Scholar



	Liora KornreichView author publications
You can also search for this author in
                        PubMed Google Scholar



	Enrique FreudView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sylvia GrozovskiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael SchwarzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nitza ZivView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pinchas LivneView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Boaz Karmazyn.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Karmazyn, B., Steinberg, R., Kornreich, L. et al. Clinical and sonographic criteria of acute scrotum in children: a retrospective study of 172 boys.
                    Pediatr Radiol 35, 302–310 (2005). https://doi.org/10.1007/s00247-004-1347-9
Download citation
	Received: 13 June 2004

	Revised: 16 August 2004

	Accepted: 07 September 2004

	Published: 16 October 2004

	Issue Date: March 2005

	DOI: https://doi.org/10.1007/s00247-004-1347-9


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
	Acute scrotal pain
	Testicular torsion
	Physical examination
	Ultrasound
	Duplex color Doppler








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.237.89.120
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    