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                    Abstract
Purpose
Supra-physiological rhBMP loads during spinal fusion may trigger local inflammation and post-operative radiculitis. MRI is an effective tool to detect nerve root compression in severe post-operative leg pain. The aim of this study was to determine if recombinant bone morphogenic protein 2 (rhBMP-2) is associated with immediate post-operative leg pain without evidence of root compression using MRI.
Method
All patients undergoing posterolateral and posterior interbody lumbar spinal fusions with rhBMP-2 between July 2007 and January 2009 at a single surgeon practice were retrospectively reviewed for incidence of severe immediate post-operative leg pain. Patients that presented with immediate post-operative leg pain were interviewed and Oswestry Disability Indices calculated.
Results
Sixty-four rhBMP-2 treated patients and 40 controls were included. Pre-operative demographics and diagnoses were similar and inter-body cages were used equally. Immediate post-operative leg pain incidence was 25 and 12.5% in the rhBMP-2 and non-rhBMP-2 groups, respectively. 17.2% of the patients treated with rhBMP-2 had immediate post-operative leg pain without evidence of nerve root compression on MRI versus 7.5% of the patients treated without rhBMP-2. At follow-up, leg pain incidence was 11.6 and 7.6% in rhBMP-2 and non-rhBMP-2 groups, respectively. There was no difference in Oswestry Disability Indices between groups (36.5 ± 31.2 vs. 23.0 ± 25.5).
Conclusion
RhBMP-2 associated radiculitis presenting as immediate post-operative leg pain without MRI evidence of neuronal compression occurs in 17% of the patients with rhBMP-2 assisted fusion. Patients should be pre-operatively counselled regarding immediate post-operative leg pain with rhBMP-2.
Level of evidence
III.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Treatment of pediatric spinal deformity with use of recombinant human bone morphogenetic protein-2
                                        
                                    

                                    
                                        Article
                                        
                                         25 June 2018
                                    

                                

                                Norbert Stiel, Ralf Stuecker, … Alexander S. Spiro

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A consensus statement regarding the utilization of BMP in spine surgery
                                        
                                    

                                    
                                        Article
                                        
                                         20 June 2014
                                    

                                

                                Brett Walker, John Koerner, … Kris Radcliff

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Bone morphogenetic protein use in spine surgery—complications and outcomes: a systematic review
                                        
                                    

                                    
                                        Article
                                        
                                         10 March 2016
                                    

                                

                                Antonio Faundez, Clément Tournier, … Jean-Charles Le Huec

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Burkus JK, Gornet MF, Schuler TC, Kleeman TJ, Zdeblick TA (2009) Six-year outcomes of anterior lumbar interbody arthrodesis with use of interbody fusion cages and recombinant human bone morphogenetic protein-2. J Bone Jt Surg Am 91(5):1181–1189
Article 
    
                    Google Scholar 
                

	Shimer AL, Oner FC, Vaccaro AR (2009) Spinal reconstruction and bone morphogenetic proteins: open questions. Injury 40(Suppl 3):S32–S38
Article 
    PubMed 
    
                    Google Scholar 
                

	Crocker M, Jones TL, Rich P, Bell BA, Papadopoulos MC (2010) The clinical value of early postoperative MRI after lumbar spine surgery. Br J Neurosurg 24(1):46–50
Article 
    PubMed 
    
                    Google Scholar 
                

	Papakostidis C, Kontakis G, Bhandari M, Giannoudis PV (2008) Efficacy of autologous iliac crest bone graft and bone morphogenetic proteins for posterolateral fusion of lumbar spine: a meta-analysis of the results. Spine (Phila Pa 1976) 33(19):E680–E692
Article 
    
                    Google Scholar 
                

	Haid RW Jr, Branch CL Jr, Alexander JT, Burkus JK (2004) Posterior lumbar interbody fusion using recombinant human bone morphogenetic protein type 2 with cylindrical interbody cages. Spine J 4(5):527–538 discussion 538–539
Article 
    PubMed 
    
                    Google Scholar 
                

	Csiszar A, Smith KE, Koller A, Kaley G, Edwards JG, Ungvari Z (2005) Regulation of bone morphogenetic protein-2 expression in endothelial cells: role of nuclear factor-kappa B activation by tumor necrosis factor-alpha, H2O2, and high intravascular pressure. Circulation 111(18):2364–2372
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Csiszar A, Ahmad M, Smith KE, Labinskyy N, Gao Q, Kaley G et al (2006) Bone morphogenetic protein-2 induces proinflammatory endothelial phenotype. Am J Pathol 168(2):629–638
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	MacDonald KM, Swanstrom MM, McCarthy JJ, Nemeth BA, Guliani TA, Noonan KJ (2010) Exaggerated inflammatory response after use of recombinant bone morphogenetic protein in recurrent unicameral bone cysts. J Pediatr Orthop 30(2):199–205
Article 
    PubMed 
    
                    Google Scholar 
                

	Shahlaie K, Kim KD (2008) Occipitocervical fusion using recombinant human bone morphogenetic protein-2: adverse effects due to tissue swelling and seroma. Spine (Phila Pa 1976) 33(21):2361–2366
Article 
    
                    Google Scholar 
                

	Smucker JD, Rhee JM, Singh K, Yoon ST, Heller JG (2006) Increased swelling complications associated with off-label usage of rhBMP-2 in the anterior cervical spine. Spine 31(24):2813–2819
Article 
    PubMed 
    
                    Google Scholar 
                

	Vaidya R, Carp J, Sethi A, Bartol S, Craig J, Les CM (2007) Complications of anterior cervical discectomy and fusion using recombinant human bone morphogenetic protein-2. Eur Spine J 16(8):1257–1265
Article 
    PubMed 
    
                    Google Scholar 
                

	Wong DA, Kumar A, Jatana S, Ghiselli G, Wong K (2008) Neurologic impairment from ectopic bone in the lumbar canal: a potential complication of off-label PLIF/TLIF use of bone morphogenetic protein-2 (BMP-2). Spine J 8(6):1011–1018
Article 
    PubMed 
    
                    Google Scholar 
                

	Mannion AF, Denzler R, Dvorak J, Grob D (2010) Five year outcome of surgical decompression of the lumbar spine without fusion. Eur Spine J 19(11):1883–1891
Article 
    PubMed 
    
                    Google Scholar 
                


Download references





                Conflict of interest

                The authors report no conflict of interest in the production or publication of this manuscript.

              

Author information
Authors and Affiliations
	Department of Orthopaedics and Spinal Surgery, Mater Private Hospital, 69, Eccles St., Dublin 7, Ireland
Fiachra E. Rowan & Ashley Poynton

	Department of Orthopaedics and Spinal Surgery, Cappagh National Orthopaedic Hospital, Dublin 11, Ireland
Natasha O’Malley & Ashley Poynton


Authors	Fiachra E. RowanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Natasha O’MalleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ashley PoyntonView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Fiachra E. Rowan.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Rowan, F.E., O’Malley, N. & Poynton, A. RhBMP-2 use in lumbar fusion surgery is associated with transient immediate post-operative leg pain.
                    Eur Spine J 21, 1331–1337 (2012). https://doi.org/10.1007/s00586-011-2113-y
Download citation
	Received: 07 February 2011

	Revised: 18 September 2011

	Accepted: 04 December 2011

	Published: 14 December 2011

	Issue Date: July 2012

	DOI: https://doi.org/10.1007/s00586-011-2113-y


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
	Spinal fusion
	rhBMP-2
	Leg pain








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.158.56.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    