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                    Abstract
Surgery for isthmic and degenerative spondylolisthesis (SL) in adults is carried out very frequently in everyday practice. However, it is still unclear whether the results of surgery are better than those of conservative treatment and whether decompression alone or instrumented fusion with decompression should be recommended. In addition, the role of reduction is unclear. Four clinically relevant key questions were addressed in this study: (1) Is surgery more successful than conservative treatment in relation to pain and function in adult patients with isthmic SL? (2) Is surgery more successful than conservative treatment in relation to pain and function in adult patients with degenerative SL? (3) Is instrumented fusion with decompression more successful in relation to pain and function than decompression alone in adult patients with degenerative SL and spinal canal stenosis? (4) Is instrumented fusion with reduction more successful in relation to pain and function than instrumented fusion without reduction in adult patients with isthmic or degenerative SL? A systematic PubMed search was carried out to identify randomized and nonrandomized controlled trials on these topics. Papers were analyzed systematically in a search for the best evidence. A total of 18 studies was identified and analyzed: two for question 1, eight for question 2, four for question 3, and four for question 4. Surgery appears to be better than conservative treatment in adults with isthmic SL (poor evidence) and also in adults with degenerative SL (good evidence). Instrumented fusion with decompression appears to be more successful than decompression alone in adults with degenerative SL and spinal stenosis (poor evidence). Reduction and instrumented fusion does not appear to be more successful than instrumented fusion without reduction in adults with isthmic or degenerative SL (moderate evidence).



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Decompression with or without concomitant fusion in lumbar stenosis due to degenerative spondylolisthesis: a systematic review
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 February 2018
                                    

                                

                                M. L. Dijkerman, G. M. Overdevest, … C. L. A. Vleggeert-Lankamp

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Decompression alone versus decompression with fusion in patients with lumbar spinal stenosis with degenerative spondylolisthesis: a systematic review and meta-analysis
                                        
                                    

                                    
                                        Article
                                        
                                         06 January 2023
                                    

                                

                                Pravesh Shankar Gadjradj, Mark Basilious, … Roger Härtl

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Treatment for Degenerative Lumbar Spondylolisthesis: Current Concepts and New Evidence
                                        
                                    

                                    
                                        Article
                                        
                                         09 October 2017
                                    

                                

                                Andre M. Samuel, Harold G. Moore & Matthew E. Cunningham

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Wiltse L, Rothman L (1989) Spondylolisthesis: classification, diagnosis and natural history. Sem Spine Surg 1:78–94

                    Google Scholar 
                

	Marchetti P, Bartolozzi P (1997) Classification of spondylolisthesis as a guideline for treatment. In: Bridwell K, Dewald R, Hammerberg K (eds) Textbook of spinal surgery, 2nd edn. Lippincott-Raven, Philadelphia, pp 1211–1254

                    Google Scholar 
                

	Beutler WJ, Fredrickson BE, Murtland A, Sweeney CA, Grant WD, Baker D (2003) The natural history of spondylolysis and spondylolisthesis: 45-year follow-up evaluation. Spine (Phila Pa 1976) 28:1027–1035. doi:10.1097/01.BRS.0000061992.98108.A0 
                           (discussion 1035)
                        

                    Google Scholar 
                

	Matsunaga S, Sakou T, Morizono Y, Masuda A, Demirtas AM (1990) Natural history of degenerative spondylolisthesis. Pathogenesis and natural course of the slippage. Spine (Phila Pa 1976) 15:1204–1210

	Saraste H (1987) Long-term clinical and radiological follow-up of spondylolysis and spondylolisthesis. J Pediatr Orthop 7:631–638
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cummins J, Lurie JD, Tosteson TD, Hanscom B, Abdu WA, Birkmeyer NJ, Herkowitz H, Weinstein J (2006) Descriptive epidemiology and prior healthcare utilization of patients in the Spine Patient Outcomes Research Trial’s (SPORT) three observational cohorts: disc herniation, spinal stenosis, and degenerative spondylolisthesis. Spine (Phila Pa 1976) 31:806–814. doi:10.1097/01.brs.0000207473.09030.0d
                        
Article 
    
                    Google Scholar 
                

	Kalichman L, Hunter DJ (2008) Diagnosis and conservative management of degenerative lumbar spondylolisthesis. Eur Spine J 17:327–335. doi:10.1007/s00586-007-0543-3
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	McTimoney CAM, Micheli LJ (2003) Current evaluation and management of spondylolysis and spondylolisthesis. Curr Sports Med Rep 2:41–46
Article 
    PubMed 
    
                    Google Scholar 
                

	Kalichman L, Kim DH, Li L, Guermazi A, Berkin V, Hunter DJ (2009) Spondylolysis and spondylolisthesis: prevalence and association with low back pain in the adult community-based population. Spine (Phila Pa 1976) 34:199–205. doi:10.1097/BRS.0b013e31818edcfd
                        
Article 
    
                    Google Scholar 
                

	Jacobs WCH, Vreeling A, De Kleuver M (2006) Fusion for low-grade adult isthmic spondylolisthesis: a systematic review of the literature. Eur Spine J 15:391–402. doi:10.1007/s00586-005-1021-4
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Mannion AF, Pittet V, Steiger F, Vader JP, Becker HJ, Porchet F (2014) Development of appropriateness criteria for the surgical treatment of symptomatic lumbar degenerative spondylolisthesis (LDS). Eur Spine J 23:1903–1917. doi:10.1007/s00586-014-3284-0
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Steiger F, Becker HJ, Standaert CJ, Balague F, Vader JP, Porchet F, Mannion AF (2014) Surgery in lumbar degenerative spondylolisthesis: indications, outcomes and complications. A systematic review. Eur Spine J 23:945–973. doi:10.1007/s00586-013-3144-3
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Alfieri A, Gazzeri R, Prell J, Röllinghoff M (2013) The current management of lumbar spondylolisthesis. J Neurosurg Sci 57:103–113
CAS 
    PubMed 
    
                    Google Scholar 
                

	Guyatt G, Rennie D, Group Evidence-Based Medicine Working, Association American Medical (eds) (2002) Users’ guides to the medical literature: a manual for evidence-based clinical practice. AMA Press, Chicago

                    Google Scholar 
                

	Huang X, Lin J, Demner-Fushman D (2006) Evaluation of PICO as a knowledge representation for clinical questions. AMIA Annu Symp Proc 359–363

	Scottish Intercollegiate Guidelines Network (SIGN) (2014) SIGN 50: a guideline developer’s handbook. Scottish Intercollegiate Guidelines Network (SIGN), Edinburgh. www.sign.ac.uk/guidelines/fulltext/50/index.html. Accessed 8 Oct 2014

	Mlika-Cabanne N, Harbour R, de Beer H, Laurence M, Cook R, Twaddle S (2011) Sharing hard labour: developing a standard template for data summaries in guideline development. BMJ Qual Saf 20:141–145. doi:10.1136/bmjqs.2010.040923
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group (2009) Preferred reporting items for systematic reviews and meta-analyses. The PRISMA statement. BMJ 339:b2535. doi:10.1136/bmj.b2535
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Centre for Evidence-Based Medicine, University of Oxford. Oxford Centre for Evidence-Based Medicine—levels of evidence (March 2009). http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-march-2009/. Accessed 8 Oct 2014

	Ekman P, Möller H, Hedlund R (2005) The long-term effect of posterolateral fusion in adult isthmic spondylolisthesis: a randomized controlled study. Spine J 5:36–44. doi:10.1016/j.spinee.2004.05.249
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Möller H, Hedlund R (2000) Surgery versus conservative management in adult isthmic spondylolisthesis—a prospective randomized study: part 1. Spine (Phila Pa 1976) 25:1711–1715

	Anderson PA, Tribus CB, Kitchel SH (2006) Treatment of neurogenic claudication by interspinous decompression: application of the X STOP device in patients with lumbar degenerative spondylolisthesis. J Neurosurg Spine 4:463–471. doi:10.3171/spi.2006.4.6.463
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsudaira K, Yamazaki T, Seichi A, Takeshita K, Hoshi K, Kishimoto J, Nakamura K (2005) Spinal stenosis in grade I degenerative lumbar spondylolisthesis: a comparative study of outcomes following laminoplasty and laminectomy with instrumented spinal fusion. J Orthop Sci 10:270–276. doi:10.1007/s00776-005-0887-7
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Pearson A, Blood E, Lurie J, Abdu W, Sengupta D, Frymoyer JW, Weinstein J (2011) Predominant leg pain is associated with better surgical outcomes in degenerative spondylolisthesis and spinal stenosis: results from the Spine Patient Outcomes Research Trial (SPORT). Spine (Phila Pa 1976) 36:219–229. doi:10.1097/BRS.0b013e3181d77c21
                        
Article 
    
                    Google Scholar 
                

	Pearson A, Blood E, Lurie J, Tosteson T, Abdu WA, Hillibrand A, Bridwell K, Weinstein J (2010) Degenerative spondylolisthesis versus spinal stenosis: does a slip matter? Comparison of baseline characteristics and outcomes (SPORT). Spine (Phila Pa 1976) 35:298–305. doi:10.1097/BRS.0b013e3181bdafd1
                        
Article 
    
                    Google Scholar 
                

	Pearson AM, Lurie JD, Blood EA, Frymoyer JW, Braeutigam H, An H, Girardi FP, Weinstein JN (2008) Spine patient outcomes research trial: radiographic predictors of clinical outcomes after operative or nonoperative treatment of degenerative spondylolisthesis. Spine (Phila Pa 1976) 33:2759–2766. doi:10.1097/BRS.0b013e31818e2d8b
                        
Article 
    
                    Google Scholar 
                

	Pearson AM, Lurie JD, Tosteson TD, Zhao W, Abdu WA, Weinstein JN (2013) Who should undergo surgery for degenerative spondylolisthesis? Treatment effect predictors in SPORT. Spine (Phila Pa 1976) 38:1799–1811. doi:10.1097/BRS.0b013e3182a314d0
                        
Article 
    
                    Google Scholar 
                

	Weinstein JN, Lurie JD, Tosteson TD, Hanscom B, Tosteson AN, Blood EA, Birkmeyer NJ, Hilibrand AS, Herkowitz H, Cammisa FP, Albert TJ, Emery SE, Lenke LG, Abdu WA, Longley M, Errico TJ, Hu SS (2007) Surgical versus nonsurgical treatment for lumbar degenerative spondylolisthesis. N Engl J Med 356:2257–2270. doi:10.1056/NEJMoa070302
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Weinstein JN, Lurie JD, Tosteson TD, Zhao W, Blood EA, Tosteson AN, Birkmeyer N, Herkowitz H, Longley M, Lenke L, Emery S, Hu SS (2009) Surgical compared with nonoperative treatment for lumbar degenerative spondylolisthesis. Four-year results in the Spine Patient Outcomes Research Trial (SPORT) randomized and observational cohorts. J Bone Joint Surg Am 91:1295–1304. doi:10.2106/JBJS.H.00913
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Bridwell KH, Sedgewick TA, O’Brien MF, Lenke LG, Baldus C (1993) The role of fusion and instrumentation in the treatment of degenerative spondylolisthesis with spinal stenosis. J Spinal Disord 6:461–472
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Försth P, Michaëlsson K, Sandén B (2013) Does fusion improve the outcome after decompressive surgery for lumbar spinal stenosis?: A two-year follow-up study involving 5390 patients. Bone Joint J 95-B:960–965. doi:10.1302/0301-620X.95B7.30776
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Ghogawala Z, Benzel EC, Amin-Hanjani S, Barker FG 2nd, Harrington JF, Magge SN, Strugar J, Coumans JV, Borges LF (2004) Prospective outcomes evaluation after decompression with or without instrumented fusion for lumbar stenosis and degenerative Grade I spondylolisthesis. J Neurosurg Spine 1:267–272. doi:10.3171/spi.2004.1.3.0267
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Park JH, Hyun SJ, Roh SW, Rhim SC (2012) A comparison of unilateral laminectomy with bilateral decompression and fusion surgery in the treatment of grade I lumbar degenerative spondylolisthesis. Acta Neurochir (Wien) 154:1205–1212. doi:10.1007/s00701-012-1394-1
                        
Article 
    
                    Google Scholar 
                

	Benli IT, Ciçek H, Kaya A (2006) Comparison of sagittal plane realignment and reduction with posterior instrumentation in developmental low or high dysplastic spondylolisthesis. Kobe J Med Sci 52:151–169
PubMed 
    
                    Google Scholar 
                

	Hagenmaier H, Delawi D, Verschoor N, Oner F, van Susante JL (2013) No correlation between slip reduction in low-grade spondylolisthesis or change in neuroforaminal morphology and clinical outcome. BMC Musculoskelet Disord 14:245. doi:10.1186/1471-2474-14-245
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Lian XF, Hou TS, Xu JG, Zeng BF, Zhao J, Liu XK, Yang EZ, Zhao C (2014) Single segment of posterior lumbar interbody fusion for adult isthmic spondylolisthesis: reduction or fusion in situ. Eur Spine J 23:172–179. doi:10.1007/s00586-013-2858-6
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Lian XF, Hou TS, Xu JG, Zeng BF, Zhao J, Liu XK, Zhao C, Li H (2013) Posterior lumbar interbody fusion for aged patients with degenerative spondylolisthesis: is intentional surgical reduction essential? Spine J 13:1183–1189. doi:10.1016/j.spinee.2013.07.481
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Ekman P, Moller H, Shalabi A, Yu YX, Hedlund R (2009) A prospective randomised study on the long-term effect of lumbar fusion on adjacent disc degeneration. Eur Spine J 18:1175–1186. doi:10.1007/s00586-009-0947-3
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Watters WC 3rd, Bono CM, Gilbert TJ, Kreiner DS, Mazanec DJ, Shaffer WO, Baisden J, Easa JE, Fernand R, Ghiselli G, Heggeness MH, Mendel RC, O’Neill C, Reitman CA, Resnick DK, Summers JT, Timmons RB, Toton JF (2009) An evidence-based clinical guideline for the diagnosis and treatment of degenerative lumbar spondylolisthesis. Spine J 9:609–614. doi:10.1016/j.spinee.2009.03.016
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Resnick DK, Choudhri TF, Dailey AT, Groff MW, Khoo L, Matz PG, Mummaneni P, Watters WC 3rd, Wang J, Walters BC, Hadley MN (2005) Guidelines for the performance of fusion procedures for degenerative disease of the lumbar spine. Part 9: fusion in patients with stenosis and spondylolisthesis. J Neurosurg Spine 2:679–685. doi:10.3171/spi.2005.2.6.0679
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Jacobs WC, Rubinstein SM, Willems PC, Moojen WA, Pellise F, Oner CF, Peul WC, van Tulder MW (2013) The evidence on surgical interventions for low back disorders, an overview of systematic reviews. Eur Spine J 22:1936–1949. doi:10.1007/s00586-013-2823-4
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Labelle H, Mac-Thiong JM, Roussouly P (2011) Spino-pelvic sagittal balance of spondylolisthesis: a review and classification. Eur Spine J 20:641–646. doi:10.1007/s00586-011-1932-1
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Kleinstueck FS, Fekete TF, Mannion AF, Grob D, Porchet F, Mutter U, Jeszenszky D (2012) To fuse or not to fuse in lumbar degenerative spondylolisthesis: do baseline symptoms help provide the answer? Eur Spine J 21:268–275. doi:10.1007/s00586-011-1896-1
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Brook RH, Chassin MR, Fink A, Solomon DH, Kosecoff J, Park RE (1986) A method for the detailed assessment of the appropriateness of medical technologies. Int J Technol Assess Health Care 2:53–63. doi:10.1017/S0266462300002774
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Adam FF (2003) Surgical management of isthmic spondylolisthesis with radicular pain. Int Orthop 27:311–314. doi:10.1007/s00264-003-0478-1
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Herkowitz HN, Kurz LT (1991) Degenerative lumbar spondylolisthesis with spinal stenosis. A prospective study comparing decompression with decompression and intertransverse process arthrodesis. J Bone Joint Surg Am 73:802–808
CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Orthopaedics and Tumor Orthopaedics, Münster University Hospital, Albert-Schweitzer-Campus 1, 48149, Münster, Germany
Tobias L. Schulte

	Department of Neurosurgery, Klinikum rechts der Isar, Technische Universität München, Munich, Germany
Florian Ringel

	Department of Spine Surgery and Scoliosis Center, Klinikum Neustadt, Neustadt i.H., Germany
Markus Quante

	Department of Neurosurgery, University of Hamburg-Eppendorf, Hamburg, Germany
Sven O. Eicker

	Association of the Scientific Medical Societies of Germany, AWMF, Marburg, Germany
Cathleen Muche-Borowski

	Clinic for Spinal Surgery, Schön Klinik Hamburg, Eilbek, Hamburg, Germany
Ralph Kothe


Authors	Tobias L. SchulteView author publications
You can also search for this author in
                        PubMed Google Scholar



	Florian RingelView author publications
You can also search for this author in
                        PubMed Google Scholar



	Markus QuanteView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sven O. EickerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cathleen Muche-BorowskiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ralph KotheView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Tobias L. Schulte.


Ethics declarations

              
              
                Conflict of interest

                None.

              
            

Electronic supplementary material

Below is the link to the electronic supplementary material.


                           
                        
Supplementary material 1 (DOCX 79 kb)

Supplementary material 2 (DOCX 61 kb)




Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Schulte, T.L., Ringel, F., Quante, M. et al. Surgery for adult spondylolisthesis: a systematic review of the evidence.
                    Eur Spine J 25, 2359–2367 (2016). https://doi.org/10.1007/s00586-015-4177-6
Download citation
	Received: 27 October 2014

	Revised: 01 August 2015

	Accepted: 01 August 2015

	Published: 12 September 2015

	Issue Date: August 2016

	DOI: https://doi.org/10.1007/s00586-015-4177-6


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
	Spondylolisthesis
	Degenerative spondylolisthesis
	Isthmic spondylolisthesis
	Surgery
	Conservative treatment
	Adults
	Fusion
	Decompression
	Reduction








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.161.200.237
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    