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                    Abstract
Introduction
The principal objective of this study was to evaluate the incidence of adjacent-segment degeneration (ASD) in patients who underwent cervical disc arthroplasty (CDA) as compared with anterior cervical discectomy and fusion (ACDF).
Methods
It is a prospective cohort study of patients with a single-level cervical degenerative disc disease from C3 to C7 who underwent CDA or ACDF between January 2004 and December 2006, with a minimum follow-up of 3 years. The patients were evaluated pre- and postoperatively with the visual analog scale (VAS), the neck disability index (NDI), and a complete neurological examination. Plain radiographic assessments included sagittal-plane angulation, range of motion (ROM), and radiological signs of ASD.
Results
One hundred and five patients underwent ACDF and 85 were treated with CDA. The postoperative VAS and NDI were equivalent in both groups. The ROM was preserved in the CDA group but with a small decreased tendency within the time. Radiographic evidence of ASD was found in 11 (10.5%) patients in the ACDF group and in 7 (8.8%) subjects in the CDA group. The Kaplan–Meier survival analysis for the ASD occurrence did not reach statistically significant differences (log rank, P = 0.72).
Conclusions
Preservation of motion in the CDA patients was not associated with a reduction of the incidence of symptomatic adjacent-segment disease and there may be other factors that influence ASD.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Heterotopic ossification, osteolysis and implant failure following cervical total disc replacement with the M6-C™ artificial disc
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 February 2024
                                    

                                

                                Sonja Häckel, Jessica Gaff, … Greg Cunningham

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sacroiliac joint dysfunction: pathophysiology, diagnosis, and treatment
                                        
                                    

                                    
                                        Article
                                        
                                         16 July 2021
                                    

                                

                                Ariella Gartenberg, Adam Nessim & Woojin Cho

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A systematic review of anterior lumbar interbody fusion (ALIF) versus posterior lumbar interbody fusion (PLIF), transforaminal lumbar interbody fusion (TLIF), posterolateral lumbar fusion (PLF)
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 April 2023
                                    

                                

                                John Rathbone, Matthew Rackham, … Matthew Scott-Young

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bohlman HH, Emery SE, Goodfellow DB, Jones PK (1993) Robinson anterior cervical discectomy and arthrodesis for cervical radiculopathy. Long-term follow-up of one hundred and twenty-two patients. J Bone Joint Surg Am 75:1298–1307
PubMed 
    CAS 
    
                    Google Scholar 
                

	Eck JC, Humphreys SC, Lim TH, Jeong ST, Kim JG, Hodges SD et al (2002) Biomechanical study on the effect of cervical spine fusion on adjacent level intradiscal pressure and segmental motion. Spine 27:2431–2434
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsunaga S, Kabayama S, Yamamoto T, Yone K, Sakou T, Nakanishi K (1999) Strain on intervertebral discs after anterior cervical decompression and fusion. Spine 24:670–675
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bartolomei JC, Theodore N, Sonntag VK (2005) Adjacent level degeneration after anterior cervical fusion: a clinical review. Neurosurg Clin N Am 16:575–587
Article 
    PubMed 
    
                    Google Scholar 
                

	Hilibrand AS, Yoo JU, Carlson GD, Bohlman HH (1997) The success of anterior cervical arthrodesis adjacent to a previous fusion. Spine 22:1574–1579
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hilibrand AS, Carlson GD, Palumbo M, Jones PK, Bohlman HH (1999) Radiculopathy and myelopathy at segments adjacent to the site of a previous anterior cervical arthrodesis. J Bone Joint Surg Am 81:519–528
PubMed 
    CAS 
    
                    Google Scholar 
                

	Wigfield CC, Gill S, Nelson R, Langdon I, Metcalf N, Robertson J (2002) Influence of an artificial cervical joint compared with fusion on adjacent-level motion in the treatment of degenerative cervical disc disease. J Neurosurg 96(1 Suppl):17–21
PubMed 
    
                    Google Scholar 
                

	DiAngelo DJ, Roberston JT, Metcalf NH, McVay BJ, Davis RC (2003) Biomechanical testing of an artificial cervical joint and an anterior cervical plate. J Spinal Disord Tech 16:314–323
Article 
    PubMed 
    
                    Google Scholar 
                

	Botelho R, Moraes OJ, Fernandes GA (2010) A systematic review of randomized trials on the effect of cervical disc arthroplasty on reducing adjacent level degeneration. A systematic review. Neurosurg Focus 28:6. doi:10.3171/2010.3.FOCUS1032
                        
Article 
    
                    Google Scholar 
                

	Mummaneni PV, Burkus JK, Haid RW, Traynelis VC, Zdeblick TA (2007) Clinical and radiographic analysis of cervical disc arthroplasty compared with allograft fusion: a randomized controlled clinical trial. J Neurosurg Spine 6:198–209
Article 
    PubMed 
    
                    Google Scholar 
                

	Kovacs FM, Bagó J, Royuela A, Seco J, Giménez S, Muriel A et al (2008) Psychometric characteristics of the Spanish version of instruments to measure neck pain disability. BMC Musculoskelet Disord 9:42
Article 
    PubMed 
    
                    Google Scholar 
                

	Cummins BH, Robertson JT, Gill SS (1998) Surgical experience with an implanted artificial cervical joint. J Neurosurg 88:943–948
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Goffin J, Van Calenbergh F, van Loon J, Casey A, Kehr P, Liebig K et al (2003) Intermediate follow-up after treatment of degenerative disc disease by the Bryan Cervical Disc Prosthesis: single-level and bi-level. Spine 28:2673–2678
Article 
    PubMed 
    
                    Google Scholar 
                

	Sekhon L (2003) Cervical arthroplasty in the management of spondylotic myelopathy. J Spinal Disord Tech 16:307–313
Article 
    PubMed 
    
                    Google Scholar 
                

	Heller JG, Sasso RC, Papadopoulos SM, Anderson PA, Fessler RG, Hacker RJ et al (2009) Comparison of BRYAN cervical disc arthroplasty with anterior cervical decompression and fusion: clinical and radiographic results of a randomized, controlled clinical trial. Spine 34:101–107
Article 
    PubMed 
    
                    Google Scholar 
                

	Robertson JT, Papadopoulos SM, Traynelis VC (2005) Assessment of adjacent-segment disease in patients treated with cervical fusion or arthroplasty: a prospective 2-year study. J Neurosurg Spine 3:417–423
Article 
    PubMed 
    
                    Google Scholar 
                

	McCormick PC (2007) The adjacent segment. J Neurosurg Spine 6:1–4
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Conflict of interest
None of the authors has any potential conflict of interest.


Author information
Authors and Affiliations
	Department of Neurosurgery, Hospital Insular of Las Palmas, Plaza Doctor Pasteur, s/n., 35016, Las Palmas de Gran Canaria, Spain
Carlos Valencia Maldonado & Ricardo Díaz-Romero Paz

	Department of Neurosurgery, Hospital Perpetuo Socorro, Las Palmas de Gran Canaria, Spain
Carlos Valencia Maldonado

	Department of Radiology of Clinica Lomas Altas, Grupo C.T. Scanner, Mexico city, Mexico
Claudia Balhen Martin


Authors	Carlos Valencia MaldonadoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ricardo Díaz-Romero PazView author publications
You can also search for this author in
                        PubMed Google Scholar



	Claudia Balhen MartinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ricardo Díaz-Romero Paz.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Maldonado, C.V., Paz, R.DR. & Martin, C.B. Adjacent-level degeneration after cervical disc arthroplasty versus fusion.
                    Eur Spine J 20
                        (Suppl 3), 403 (2011). https://doi.org/10.1007/s00586-011-1916-1
Download citation
	Received: 15 February 2011

	Revised: 29 June 2011

	Accepted: 06 July 2011

	Published: 28 July 2011

	DOI: https://doi.org/10.1007/s00586-011-1916-1


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
	Adjacent-segment degeneration
	Degenerative disc disease
	Cervical disc arthroplasty
	Anterior cervical discectomy and fusion








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.233.222.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    