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                    Abstract
Introduction
Epidural steroid injections (ESIs) have been widely used for over 50 years in the treatment of low-back pain with radiculopathy. Most interventional pain physicians strongly believe in their efficacy and safety. Recent Cochrane systematic reviews have disclosed controversial results and have questioned the effectiveness of ESIs. Moreover, a few neurological adverse events have been reported recently.
Methods
A literature search of systematic reviews analysing the effectiveness and complications of ESIs was carried out. The scientific quality of the reviews was assessed using the validated index of Oxman and Guyatt. We relied on data abstraction and quality ratings of the placebo-controlled trials as reported by high-quality systematic reviews.
Results
Two types of systematic reviews were found. The Cochrane high-quality systematic reviews combining the three approaches and different pathologies were predominantly non-conclusive. The second type of review, emanating from the US Evidence-based Practice Centers, distinguishing between the routes of administration and between the principal pathologies found a moderate short-term benefit of ESIs versus placebo in patients with disc herniation and radiculitis, in keeping with the clinical experience. ESIs are generally well tolerated and most complications are related to technical problems. Cases of paraplegia, complicating the foraminal route and related to the violation of a radiculomedullary artery, have been recently reported. They are predominantly observed in previously operated patients.
Conclusions
Epidural steroid injections have a moderate short-term effect in the management of low-back pain with radiculopathy. Severe neurological complications are exceptional, but call for research for alternative approaches to the foramen as well as for means to detect an eventual arterial injury.
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                    Abbreviations
	ESI:
	
                    Epidural steroid injection

                  
	ODI:
	
                    Oswestry disability index

                  
	RCT:
	
                    Randomized controlled trial

                  
	LBP:
	
                    Low-back pain

                  
	NA:
	
                    Not available

                  
	P:
	
                    Positive

                  
	N:
	
                    Negative

                  
	U.S.P.S.T.F:
	
                    U.S. Preventive Services Task Force

                  



References
	Abdi S, Datta S, Trescot AM et al (2007) Epidural steroids in the management of chronic spinal pain: a systematic review. Pain Physician 10:185–212
PubMed 
    
                    Google Scholar 
                

	Airaksinen O, Brox JL, Cedraschi C et al (2006) Chapter 4: European guidelines for the management of chronic non specific low-back pain. Eur Spine J 15:S192–S300
Article 
    PubMed 
    
                    Google Scholar 
                

	Antman EM, Lau J, Kupelnick B et al (1992) A comparison of results of meta-analyses of randomized trials and recommendations of clinical experts. Treatments for myocardial infarction. JAMA 268:240–248
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Arden NK, Price C, Reading I et al (2005) A multicenter randomized controlled trial of epidural corticosteroid injection for sciatica: the WEST study. Rheumatology (Oxford) 44:1399–1406
Article 
    CAS 
    
                    Google Scholar 
                

	Barham G, Hilton A (2010) Caudal epidurals: the accuracy of blind needle placement and the value of confirmatory epidurogram. Eur Spine J 19:1479–1483
Article 
    PubMed 
    
                    Google Scholar 
                

	Bert S, Lyriboz AT, Barret F et al (1995) An angiographic study of the spinal vascularization at the thoracic lumbar level. J Neuroradiol 22:12–19
PubMed 
    CAS 
    
                    Google Scholar 
                

	Bogduk N (1999) Epidural steroids for low-back pain and sciatica. Pain Digest 9:226–227

                    Google Scholar 
                

	Boswell MV, Hansen HC, Trescot AM et al (2003) Epidural steroids in the management of chronic spinal pain and radiculopathy. Pain Physician 6:319–334
PubMed 
    
                    Google Scholar 
                

	Boswell MV, Trescot AM, Datta S et al (2007) Interventional techniques: evidence-based practice guidelines in the management of chronic spinal pain. Pain Physician 10:7–111
PubMed 
    
                    Google Scholar 
                

	Botwin K, Brown CA, Fishman M et al (2007) Fluoroscopically guided caudal epidural steroid injections in degenerative spinal stenosis. Pain Physician 10:547–558

                    Google Scholar 
                

	Boulu P, Benoist M (1996) Recent data on the pathophysiology of nerve root compression and pain. Rev Rhum (Eng Ed) 63:358–363
CAS 
    
                    Google Scholar 
                

	Breivik H, Hesla PE, Molnar I et al (1976) Treatment of chronic low-back pain and sciatica. Comparison of caudal epidural injections of bupivacaine and methylprednisolone with bupivacaine followed by saline. In: Bonica JJ, Abbe Fessard D (eds) Advances in pain research and therapy. Raven Press, New York, pp 927–932

                    Google Scholar 
                

	Buenaventura RM, Datta S, Abdi S et al (2009) Systematic review of therapeutic lumbar transforaminal epidural steroid injections. Pain Physician 12:233–251
PubMed 
    
                    Google Scholar 
                

	Bush K, Hillier S (1991) A controlled study of caudal epidural injections of triamcinolone plus procaine for the management of intractable sciatica. Spine 16:572–575
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Campbell MJ, Carreon LY, Glassman SD et al (2007) Correlation of spinal canal dimensions to efficacy of epidural steroid injection in spinal stenosis. J. Spinal Disord Tech 20:168–171
Article 
    PubMed 
    
                    Google Scholar 
                

	Carette S, Leclaire R, Marcoux S et al (1997) Epidural corticosteroid injections for sciatica due to herniated nucleus pulposus. N Engl J Med 336:1634–1640
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Chalmers I, Hedges LV, Cooper H (2002) A brief history of research synthesis. Eval Health Prof 25:12–37
Article 
    PubMed 
    
                    Google Scholar 
                

	Chazerain P (1998) La corticothérapie locale dans le traitement des lombosciatiques. Presse Med 27:279–285

                    Google Scholar 
                

	Chou R, Atlas SJ, Steven MPH et al (2009) Nonsurgical interventional therapies for low-back pain. A review of the evidence for an American Pain Society Clinical Practice guideline. Spine 34:1078–1093
Article 
    PubMed 
    
                    Google Scholar 
                

	Ciocon JO, Galindo-Ciocon D, Amanarath L et al (1994) Caudal epidural blocks for elderly patients with lumbar canal stenosis. J Am geriatric Soc 42:593–596
CAS 
    
                    Google Scholar 
                

	Conn A, Buenaventura RM, Datta S et al (2009) Systematic review of caudal epidural injections in the management of chronic low back-pain. Pain Physician 12:109–135
PubMed 
    
                    Google Scholar 
                

	Cornefford M, Olmarker K, Farley D et al (1995) Neuropeptide changes in compressed spinal nerve roots. Spine 20:670–673
Article 
    
                    Google Scholar 
                

	Coulter ID (2006) Evidence summaries and synthesis: necessary but insufficient approach for determining clinical practice of integrated medicine? Integr cancer ther 5:282–286
Article 
    PubMed 
    
                    Google Scholar 
                

	Cuckler JM, Bernini PA, Wiesel SW et al (1985) The use of epidural steroids in the treatment of lumbar radicular pain. J. Bone Joint Surg 67(Am):63–66
PubMed 
    CAS 
    
                    Google Scholar 
                

	Dashfield A, Taylor M, Cleaver J et al (2005) Comparison of caudal steroid epidural with targeted steroid placement during spinal endoscopy for chronic sciatica. A prospective randomised double blind trial. Br J Anesthesia 94:514–519
Article 
    CAS 
    
                    Google Scholar 
                

	Ergan M, Hansen von Bunan F, Courtheoux P et al (1997) Thrombose veineuse cérébrale après injection intrathécale de glucocorticoides. Rev Rhum 64:595–598

                    Google Scholar 
                

	Friedly J, Chan L, Deyo R (2007) Increases in lumbosacral injections in the medicare population. Spine 32:1754–1760
Article 
    PubMed 
    
                    Google Scholar 
                

	Fukusaki M, Kobayashi I, Hara T et al (1998) Symptoms of spinal stenosis do not improve after epidural steroid injection. Clin J Pain 14:148–151
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Furlan AD, Clarke J, Esmail R et al (2001) A critical review of reviews on the treatment of chronic low-back pain. Spine 26:E155–E162
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Glaser S, Falco F (2005) Paraplegia following a thoracolumbar transforaminal epidural steroid injection. Pain Physician 8:309–314
PubMed 
    
                    Google Scholar 
                

	Grondblad M, Virri J, Tolonen J et al (1994) A controlled immunohistochemical study of inflammatory cells in disc herniation tissue. Spine 19:2744–2751
Article 
    
                    Google Scholar 
                

	Henschke N, Kuijpers T, Rubinstein SM et al (2010) Injection therapy and denervation procedures for chronic low-back pain: a systematic review. Eur Spine J 19:1425–1449
Article 
    PubMed 
    
                    Google Scholar 
                

	Hesla PE, Breiv IK (1979) Epidural analgesia and epidural steroid injection for treatment of chronic low-back pain and sciatica. Tidsskr Nor Laegeforen 99:936–939
PubMed 
    CAS 
    
                    Google Scholar 
                

	Hoogmartens M, Morelle P (1998) Epidural injection in the treatment of spinal stenosis. Acta Orthop Belg 53:409–411

                    Google Scholar 
                

	Jeong HS, Lee JW, Kim SH et al (2007) Effectiveness of transforaminal epidural steroid injection by using a preganglionic approach: a prospective randomised controlled study. Radiology 245:584–590
Article 
    PubMed 
    
                    Google Scholar 
                

	Karppinen J, Malmivaara A, Kurunlahti M (2001) Periradicular infiltration for sciatica. A randomised controlled trial. Spine 26:1059–1067
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kayama S, Konno S, Olmarker K et al (1996) Incision of the annulus fibrosus induces nerve root morphologic, vascular and functional changes. Spine 21:2539–2543
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Knight CL, Burnell JC (1980) Systemic side-effects of extradural steroids. Anaesthesia 35:593–594
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Koes BW, Scholten R, MENS J et al (1995) Efficacy of epidural steroid injections for low-back pain and sciatica: a systematic review of randomised clinical trials. Pain 63:279–288
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Legrand E, Rozenberg S, Pascaret TI et al (1998) Inhospital management of common lumbosciatic syndrome. An opinion survey among French Rheumatologists. Rev Rhum (Engl Ed) 65:483–488
CAS 
    
                    Google Scholar 
                

	Lievre JA, Bloch-Michel H, Attali B (1957) L’injection transacrée: étude clinique et radiologique. Bull Soc Med Hop Paris 73:1110–1117
PubMed 
    CAS 
    
                    Google Scholar 
                

	Lievre JA, Bloch-Michel H, Pean G et al (1953) L’hydrocortisone en injection locale. Rev Rhum 20:310–311

                    Google Scholar 
                

	Lo D, Vallee JN, Spelle L et al (2002) Unusual origin of the artery of Adamkiewicz from the fourth lumbar artery. Neuroradiology 44:153–157

                    Google Scholar 
                

	Luijsterburg PAJ, Verhagen AP, Ostelo RWJG et al (2007) Effectiveness of conservative treatments for the lumbosacral radicular syndrome: a systematic review. Eur Spine J16:881–899
Article 
    
                    Google Scholar 
                

	Manchikanti L (2002) Role of neuraxial steroids in interventional pain management. Pain Physician 5:182–199
PubMed 
    
                    Google Scholar 
                

	Manchikanti L, Benyamin R, Helm S et al (2009) Evidence based medicine, systematic reviews and guidelines in interventional pain management: part 3: systematic reviews and meta-analyses of randomised trials. Pain Physician 12:35–72
PubMed 
    
                    Google Scholar 
                

	Manchikanti L, Kimberly A, Cash A et al (2008) Preliminary results of a randomized equivalence trial of fluoroscopic caudal epidural injections in managing chronic low-back pain. Part 4–Spinal stenosis. Pain Physician 11:833–848
PubMed 
    
                    Google Scholar 
                

	Manchikanti L, Singh V, Cash KA (2008) Preliminary results of randomised equivalence trial of fluoroscopic caudal epidural injections in managing chronic low-back pain. Part 2: disc herniation and radiculitis. Pain Physician 11:801–815
PubMed 
    
                    Google Scholar 
                

	Manchikanti L, Singh V, Derby R et al (2008) Reassessment of evidence synthesis of occupational medicine practice guidelines for interventional pain management. Pain Physician 11:393–482
PubMed 
    
                    Google Scholar 
                

	Mathews JA, Mills SB, Jenkins VM et al (1987) Back pain and sciatica: controlled trials of manipulation, traction, sclerosant and epidural injections. Br J Rheumatol 26:416–423
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nelemans PJ, de Bie RA, de Vet HC et al (2001) Injection therapy for subacute and chronic low back pain. Spine 26:501–515
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Olmarker K, Rydevik B (2002) Disc herniation and sciatica: the basic science platform. In: Gunzburg R, Szpalski M (eds) Lumbar disc herniation. Lippincott Williams and Wilkins, Philadelphia

                    Google Scholar 
                

	Oxman AD, Guyatt GH (1991) Validation of an index of the quality of review articles. J Clin Epidemiol 44:205–219

                    Google Scholar 
                

	Parr A, Diwan S, Abdi S (2009) Lumbar interlaminar epidural injections in managing chronic low-back and lower extremity pain: a systematic review. Pain Pysician 12:163–188

                    Google Scholar 
                

	Price CM, Rogers PD, Prosser ASJ et al (2000) Comparison of the caudal and lumbar approaches to the epidural space. Ann Rheum 59:879–882
Article 
    CAS 
    
                    Google Scholar 
                

	Riew DK, Yin Y, Gilula L et al (2000) The effect of nerve root injections on the need for operative treatment of lumbar radicular pain: a prospective randomised, controlled, double blind study. J Bone Joint Surg (Am) 82:1589–1593

                    Google Scholar 
                

	Riew KD, Park JB, Cho YS et al (2006) Nerve root blocks in the treatment of lumbar radicular pain. A minimum 5 year follow-up. J Bone Joint Surg (Am) 88:1722–1725
Article 
    
                    Google Scholar 
                

	Rivest C, Katz JN, Ferranta FM et al (1998) Effects of epidural steroid injection on pain due to lumbar spinal stenosis or herniated disks. A prospective study. Arthr care Res 11:291–297
Article 
    CAS 
    
                    Google Scholar 
                

	Rozenberg S (1998) Corticoides et pathologie rachidienne lombaire commune. Rev Rhum (Eng Ed) 65:642–655

                    Google Scholar 
                

	Rozenberg S, Dubourg G, Khalifa P et al (1999) Efficacy of epidural steroids in low-back pain and sciatica. A critical appraisal by a French Task Force of randomised trials. Critical analysis group of the French Society for Rheumatology. Rev Rhum (Engl Ed) 66:79–85
CAS 
    
                    Google Scholar 
                

	Saal JS, Franson RC, Dobrow R (1990) High levels of inflammatory phospholipase A2 activity in lumbar disc herniations. Spine 15:674–678
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Snoek W, Weber H, Jorgensen B (1977) Double blind evaluation of extradural methylprednisolone for herniated lumbar disc. Acta Orthop Scand 48:635–641
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Spaccarelli KC (1996) Lumbar and caudal epidural corticosteroid injections. Mayo Clin Proc 71:169–178
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Staal JB, De Bie RA, De Vet HCW et al (2008) Injection therapy for subacute and chronic low-back pain. An updated Cochrane review. Spine 34:49–59
Article 
    
                    Google Scholar 
                

	Tafazal S, Ng L, Chaudhary N, Sell P (2009) Corticosteroids in peri-radicular infiltration for radicular pain: a randomised double blind controlled trial. One year results and subgroup analysis. Eur Spine J 18:1220–1225
Article 
    PubMed 
    
                    Google Scholar 
                

	Vad VB, Bhat AL, Lutz GE et al (2002) Transforaminal epidural steroid injections in lumbosacral radiculopathy: a prospective randomised study. Spine 27:11–16
Article 
    PubMed 
    
                    Google Scholar 
                

	Valat JP, Rozenberg S (2008) Local corticosteroid injections for low-back pain and sciatica. Jt Bone Spine 75:403–407
Article 
    
                    Google Scholar 
                

	Watts RW, Silagy CA (1995) A meta-analysis on the efficacy of epidural corticosteroids in the treatment of sciatica. Anaesth Intens care 23:564–569
CAS 
    
                    Google Scholar 
                

	Wilson-mac donald J, Burt G, Griffin D et al (2005) Epidural steroid injection for nerve-root compression. A randomised controlled trial. J Bone Joint Surg 87B:352–355

                    Google Scholar 
                

	Wybier M, Gaudart S, Petrover D et al (2009) Paraplegia complicating selective steroid injections of the lumbar spine. Report of five cases and review of the literature. Eur J Radiol 59:1539–1547

                    Google Scholar 
                

	Yamashita K, Hiroshima K, Kurat A (1994) Gadolinium DTPA enhanced magnetic resonance imaging of a sequestrated lumbar intervertebral disc and its correlation with pathologic findings. Spine 19:479–482
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Conflict of interest
None.


Author information
Authors and Affiliations
	Rheumatology Department, Hôpital Beaujon, Clichy, France
Michel Benoist

	1 Allée des Châtaigniers, 92500, Rueil-Malmaison, France
Michel Benoist

	Neurology Department, Pain Unit, Hôpital Beaujon, Clichy, France
Philippe Boulu

	Rheumatology Department, Bichat Teaching Hospital, 46 av Henri Huchard, 75018, Paris, France
Gilles Hayem


Authors	Michel BenoistView author publications
You can also search for this author in
                        PubMed Google Scholar



	Philippe BouluView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gilles HayemView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Michel Benoist.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Benoist, M., Boulu, P. & Hayem, G. Epidural steroid injections in the management of low-back pain with radiculopathy: an update of their efficacy and safety.
                    Eur Spine J 21, 204–213 (2012). https://doi.org/10.1007/s00586-011-2007-z
Download citation
	Received: 25 March 2011

	Revised: 30 July 2011

	Accepted: 21 August 2011

	Published: 16 September 2011

	Issue Date: February 2012

	DOI: https://doi.org/10.1007/s00586-011-2007-z


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
	Epidural
	Steroid injection
	Radiculopathy
	Discal herniation
	Radiculitis
	Lumbar canal stenosis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.223.80.149
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    