Appendix 1: Search strategy

Medline
1. randomized controlled trial.mp. or exp Randomized Controlled Trial/

2. randomized controlled trial.pt.

3. controlled clinical trial.mp. or exp Controlled Clinical Trial/

4. controlled clinical trial.pt.

5. clinical trial.mp. or exp Clinical Trial/

6. clinical trial.pt.

7. or/1-6

8. limit 7 to humans

9. spine/ or coccyx/ or intervertebral disk/ or lumbar vertebrae/ or sacrum/ or spinal canal/ or exp back/ or sacroiliac.mp.

10. (spine or coccyx or intervertebral disk or lumbar vertebrae or sacrum or spinal canal or back or sacroiliac).tw.

11. spinal diseases/ or spinal osteophytosis/ or hyperostosis, diffuse idiopathic skeletal/ or spinal stenosis/ 

12. (spinal disease$ or hyperostosis or spinal stenosis ).tw.

13. sciatica/ or radiculopathy/

14. exp back pain/ or ((back or lumbar or sacrum or sacral) adj2 (pain$ or ache$ or aching)).mp.

15. or/9-14

16. 8 and 15

17. exp injections/

18. ((spine$ or spinal$ or nerv$) adj7 block$).mp.

19. Injections, Epidural/

20. (epidural adj2 (corticosteroid$ or steroid$)).mp.

21. or/17-20
22. 16 and 21
EMBASE

1. 'randomized controlled trial'/exp OR 'randomized controlled trial'

2. 'randomized controlled trials'/exp OR 'randomized controlled trials'

3. 'randomized controlled trials as topic'/exp OR 'randomized controlled trials as topic'

4. 'controlled clinical trial'/exp OR 'controlled clinical trial'

5. 'controlled clinical trials'/exp OR 'controlled clinical trials'

6. 'controlled clinical trials as topic'/exp OR 'controlled clinical trials as topic'

7. 'clinical trial'/exp OR 'clinical trial'

8. 'clinical trials'/exp OR 'clinical trials'

9. 'clinical trials as topic'/exp OR 'clinical trials as topic'

10. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 
11. #10 AND [humans]/lim

12. 'spine'/exp OR 'spine' OR 'coccyx'/exp OR 'coccyx' OR 'intervertebral disk'/exp OR 'intervertebral disk' OR 'lumbar vertebrae'/exp OR 'lumbar vertebrae' OR 'sacrum'/exp OR 'sacrum' OR 'spinal canal'/exp OR 'spinal canal'

13. 'back'/exp OR 'back' OR 'sacroiliac'

14. "spinal disease'/exp OR 'spinal disease' OR 'intervertebral disk displacement'/exp 

OR 'intervertebral disk displacement' OR 'spinal osteophytosis'/exp OR 'spinal osteophytosis' OR 'hyperostosis diffuse idiopathic skeletal'/exp OR 'hyperostosis diffuse idiopathic skeletal' OR 'spinal stenosis'/exp OR 'spinal stenosis'”"

15. 'sciatica'/exp OR 'sciatica' OR 'radiculopathy'/exp OR 'radiculopathy'

16. 'back pain'/exp OR 'back pain'

17. (back OR lumbar OR sacrum OR sacral) NEAR/2 (pain* OR ache* OR aching)

18. #12 OR #13 OR #14 OR #15 OR #16 OR #17 
19. #11 AND #18
20. 'injection'/exp OR 'injection' OR 'injections'/exp OR 'injections'

21. (spine* OR spinal* OR nerv*) NEAR/7 block*

22. 'epidural injection'/exp OR 'epidural injection' OR 'epidural injections'

23. epidural NEAR/2 injection*

24. epidural NEAR/2 (coricostreroid* OR steroid*)

25. #20 OR #21 OR #22 OR #23 OR #24 
26. #19 AND #25
Cochrane

1. MeSH descriptor Spine explode all trees

2. spine:ti,ab,kw

3. MeSH descriptor Coccyx explode all trees

4. coccyx:ti,ab,kw

5. MeSH descriptor Intervertebral Disk explode all trees

6. (intervertebral disk):ti,ab,kw

7. MeSH descriptor Lumbar Vertebrae explode all trees

8. (lumbar vertebrae):ti,ab,kw

9. MeSH descriptor Sacrum explode all trees

10. sacrum:ti,ab,kw

11. MeSH descriptor Spinal Canal explode all trees

12. (spinal canal):ti,ab,kw

13. MeSH descriptor Back explode all trees

14. back:ti,ab,kw

15. MeSH descriptor Sacroiliac Joint explode all trees

16. sacroiliac:ti,ab,kw 

17. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16)

18. MeSH descriptor Spinal Diseases explode all trees

19. (spinal disease*):ti,ab,kw

20. MeSH descriptor Spinal Osteophytosis explode all trees

21. (spinal osteophytosis):ti,ab,kw

22. MeSH descriptor Hyperostosis, Diffuse Idiopathic Skeletal explode all trees

23. Hyperostosis:ti,ab,kw

24. MeSH descriptor Spinal Stenosis explode all trees

25. (spinal stenosis):ti,ab,kw

26. MeSH descriptor Sciatica explode all trees

27. sciatica:ti,ab,kw

28. MeSH descriptor Radiculopathy explode all trees

29. radiculopathy:ti,ab,kw

30. MeSH descriptor Back Pain explode all trees

31. ((back OR lumbar OR sacrum OR sacral) NEAR/2 (pain* OR ache* OR aching)):ti,ab,kw

32. (#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31)

33.  (#17 OR #32)
34.  MeSH descriptor Injections explode all trees

35.  ((spine* OR spinal* OR nerv*) NEAR/7 block*):ti,ab,kw

36.  (epidural NEAR/2 (corticosteroid* OR steroid*)):ti,ab,kw

37.  (#34 OR #35 OR #36)

38.  (#33 AND #37)
Supplementary Table 1: Study summary
	ID
	Type of low back pain

(pain duration)

Sample size
	Intervention
	Comparator
	Injection frequency
	Follow-up duration
	Long-term outcome
	Quality

Score

	Teske 200932()

	∙ Radiculopathy

(average 7 years)

n=57
	Epidural injection with triamcinolone and ropivacaine (route not described)
	Epidural injection with ropivacaine
	Single
	6 months
	VAS

ODI
	8/11

	Buchner 200031()

	∙ Radicular pain with imaging-confirmed disc prolapse (median 8 weeks)

n=36
	Epidural injection with methylprednisolone and bupivacaine (route not described)
	Conservative treatment
	Multiple
	6 months
	Subsequent surgery 

VAS


	7/11

	Iversen 201119()

	∙ Radiculopathy

(at least 12 weeks)

n=116
	Caudal epidural injection with steroid
	1.Caudal epidural injection with saline

2.Subcutaneous saline injection
	Single or double
	12 months
	VAS

ODI
	11/11

	Manchikanti 2008b16


( ADDIN EN.CITE )

	∙Disc herniation or radiculitis

(at least 6months)

n=84
	Caudal epidural injections with steroid and lidocaine
	Caudal epidural injections with lidocaine
	Multiple
	12 months
	VAS 

ODI
	9/11

	Manchikanti 2008a15


( ADDIN EN.CITE )

	∙ Spinal stenosis with radicular pain

(at least 6months)

n=40
	Caudal epidural injections with steroid and lidocaine
	Caudal epidural injections with lidocaine
	Multiple
	12 months
	VAS

ODI
	9/11

	Manchikanti 201120


( ADDIN EN.CITE )

	∙ Non-specific LBP excluding facet joint pain and disc herniation

(at least 6 months)

n=120
	Caudal epidural injections with steroid and lidocaine
	Caudal epidural injections with lidocaine
	Multiple
	12 months
	VAS 

ODI
	8/11

	Sayegh 200914


( ADDIN EN.CITE )

	∙ Low back pain with imaging-confirmed disc herniation or degeneration excluding spinal stenosis

(at least 1 month)

n=183
	Caudal epidural injection with betamethasone and lidocaine
	Caudal epidural injection with lidocaine
	Single
	12 months
	Subsequent surgery  

ODI 
	7/11

	Dashifield 200517


( ADDIN EN.CITE )

	∙Chronic sciatic pain

(6-18 months)

n=60
	Caudal epidural injection with triamcinolone and lidocaine
	Epiduroscopy
	Single
	6 months
	VAS
	7/11

	Bush 199113()

	∙ Sciatica

∙ Lumbar nerve root compression 

(1-13 months)

n=23
	Caudal epidural injection with triamcinolone and procaine and normal saline
	Caudal epidural injection with normal saline
	Multiple


	12 months
	Subsequent surgery  

VAS 

 
	6/11

	Mathews 198718


( ADDIN EN.CITE )

	∙ Sciatica

(average 4 weeks)

n=57
	Caudal epidural injection with methylprednisolone and bupivacaine
	Sacral hiatus or tender point injection
	Multiple
	12 months
	Subsequent surgery  

 
	4/11

	Manchikanti

2010a28


( ADDIN EN.CITE )
 
	∙ Non-specific LBP excluding facet joint pain and disc herniation (at least 6 months)

n=70
	Interlaminar epidural injections with betamethasone and lidocaine
	Interlaminar epidural injections with lidocaine
	Multiple
	12 months
	VAS

ODI
	11/11

	Carette 199727


( ADDIN EN.CITE )

	∙Sciatica with imaging-confirmed disc prolapse

(1-12months)

n=158
	Interlaminar epidural injection with methylprednisolone 
	Interlaminar epidural injection with normal saline
	Multiple
	12 months
	Subsequent surgery  


	10/11

	Manchikanti 2010b29


( ADDIN EN.CITE )
 
	∙Disc herniation or radiculitis 

(at least 6 months)

n=70
	Interlaminar epidural injections with betamethasone and lidocaine
	Interlaminar epidural injections with lidocaine
	Multiple
	12 months
	VAS

ODI
	10/11

	Arden 200524


( ADDIN EN.CITE )

	∙ Sciatica

(1-18 months)

n=23
	Interlaminar epidural injection with triamcinolone and bupivacaine
	Interspinous ligament saline injection 
	Single or multiple
	12 months
	Subsequent surgery  

VAS 

ODI
	10/11

	Wilson-MacDonald 200523


( ADDIN EN.CITE )

	∙Radicular pain with imaging-confirmed disc prolapse or spinal stenosis

(> 6 weeks)

n=92
	Interlaminar epidural injection with methylprednisolone and bupivacaine
	Intramuscular injection with methylprednisolone and bupivacaine
	Single
	Minimum of 24 months
	Subsequent surgery  

 
	9/11

	Laiq 200930


( ADDIN EN.CITE )

	∙ Radicular pain

(at least 2 weeks)

n=50
	Interlaminar epidural injection with methylprednisolone and lidocaine 
	Conservative treatment
	Single
	6 months
	VAS

Refer to neurosurgery
	6/11

	Koc 200921


( ADDIN EN.CITE )

	∙ Spinal stenosis

(average 5-6 years)

n=29
	Interlaminar epidural injection with triamcinolone, bupivacaine, and normal saline
	Physical therapy


	Single
	6 months
	VAS 

RMQ
	6/11

	Cuckler 198526


( ADDIN EN.CITE )

	∙ Acute herniated nucleus pulposus

(average 13-15 weeks)

∙ Spinal stenosis

(average 29-37 months)

n=73
	Interlaminar epidural injection with methylprednisolone and procaine
	Interlaminar epidural injection with procaine and normal saline 
	Single or double
	Average 20 months
	Subsequent surgery  


	5/11

	Rogers 199222()

	∙ Sciatica

(1-240 months)

n=30
	Interlaminar epidural injection with methylprednisolone and lidocaine and normal saline
	Interlaminar epidural injection with lidocaine and normal saline
	Single
	Average 20 months
	Subsequent surgery  


	5/11

	Snoek 197725()

	∙ Radiating pain with imaging-confirmed disc prolapse

(average 11-12 weeks)

n=51
	Interlaminar epidural injection with methylprednisolone 
	Interlaminar epidural saline injection
	Single


	8-20 months
	Subsequent surgery  


	4/11

	Karppinen 200139


( ADDIN EN.CITE )

	∙ Sciatica

(1-6 months)

n=160
	Transforaminal epidural injection with methylprednisolone and bupivacaine
	Transforaminal epidural saline injection
	Single
	12 months
	Subsequent surgery  

VAS 

ODI 
	10/11

	Burgher 201134


( ADDIN EN.CITE )

	∙ Radiating pain with imaging-confirmed disc herniation

(at least 3 months)

n=26
	Transforaminal epidural injection with triamcinolone and lidocaine
	Transforaminal epidural injection with clonidine and lidocaine
	Single or multiple
	6 months
	Subsequent surgery  

 
	10/11

	Riew 200038


( ADDIN EN.CITE )

	∙ Lumbar radicular pain with imaging-confirmed disc prolapse

(usually > 6weeks)

n=55
	Transforaminal epidural injection with betamethasone and bupivacaine
	Transforaminal epidural injection with bupivacaine
	Single or multiple
	28 months
	Subsequent surgery  


	9/11

	Tafazal 200933


( ADDIN EN.CITE )

	∙ Unilateral leg pain with imaging-confirmed nerve root compression

(6-24 months)

n=150
	Transforaminal epidural injection with methylprednisolone and bupivacaine
	Transforaminal epidural injection with bupivacaine
	Single
	12 months
	Subsequent surgery  


	8/11

	Ghahreman 201035()

	∙Radiating pain with imaging-confirmed disc herniation

(acute to chronic)

n=55
	Transforaminal epidural injection with methylprednisolone and bupivacaine
	1.Transforaminal epidural injection with bupivacaine

 
2. Transforaminal epidural injection with saline

3.Intramuscular saline injection
	Single or multiple
	12 months
	Subsequent surgery  


	8/11

	Riew 200637()

	∙ Lumbar radicular pain with imaging-confirmed disc prolapse

(usually > 6weeks)

n=21
	Transforaminal epidural injection with betamethasone and bupivacaine
	Transforaminal epidural injection with bupivacaine
	Single or multiple
	73 months
	Subsequent surgery  


	8/11

	Gerszten 201041


( ADDIN EN.CITE )

	Sciatica associated with a single-level lumbar contained disc herniation

(1-192 months)

n=90
	Transforaminal epidural injection with steroid
	Plasma disc compression procedure
	Multiple
	6 months 
	VAS

ODI
	6/11

	Murata 200940


( ADDIN EN.CITE )

	∙ LBP 

(at least 2weeks)

n=246
	Transforaminal epidural injection with dexamethasone and lidocaine
	Intramuscular injection with dexamethasone and lidocaine
	Single
	6 months
	VAS
	4/11

	Vad 200236


( ADDIN EN.CITE )

	∙ Radiating pain with imaging-confirmed disc prolapse

(at least 6 weeks)

n=48
	Transforaminal epidural injection with betamethasone and lidocaine
	Saline trigger-point injection 
	Single or multiple
	At least 12 months
	Treatment failure

VAS 

RMQ
	4/11


Supplementary Table 2. Investigation of heterogeneity 
	Variables
	Pain (6 months)
	Pain (12 months)
	ODI (6 months)
	ODI (12 months)
	Need for surgery

	
	No. 
	WMD (95% CI)
	No. 
	WMD (95% CI)
	No.
	SMD (95% CI)
	No.
	SMD (95% CI)
	No.
	RR (95% CI)

	Characteristics of pain

Radicular pain

Non-radicular pain
	8

2
	-0.32 (-0.69, 0.04)
-0.51 (-0.91, -0.10)
	7

2
	-0.04 (-0.23, 0.16)
-0.29 (-0.71, 0.13)
	6

2
	-0.17 (-0.58, 0.23)
-0.27 (-0.56, 0.02)
	7

2
	0.14 (-0.45, 0.73)
-0.04 (-0.32, 0.25)
	19

0
	1.02 (0.83, 1.24)

	Duration of pain
    Subacute or chronic
    Chronic
Mixed
	1
8
1
	0.25 (-0.63, 1.13)

-0.47 (-0.75, -0.20)

 -0.50 (-1.25, 0.25)
	2
7
0
	-0.15 (-0.99, 0.69)

-0.10 (-0.30, 0.11)


	2
6
0
	-0.31 (-1.30, 0.69)

-0.17 (-0.39, 0.05)


	2
7
0
	-0.48 (-1.36, 0.41)

0.28 (-0.22, 0.77)


	8
4
6
	1.07 (0.81, 1.40)

0.88 (0.46, 1.72)

0.96 (0.68, 1.37)

	Method of injection
    Caudal

    Interlaminar

Transforaminal
	4
4
1
	-0.27 (-0.68, 0.14)

-0.71 (-1.05, -0.36)

0.25 (-0.63, 1.13)
	6
2
1
	-0.02 (-0.22, 0.18)

-0.35 (-0.84, 0.14)

-0.02 (-0.90, 0.86)
	4
2

1
	-0.34 (-0.73, 0.06)

-0.41 (-0.74, -0.07)

0.20 (-0.11, 0.51)
	6
2

1
	0.23 (-0.48, 0.93)

-0.17 (-0.78, 0.45)

-0.03 (-0.34, 0.28)
	4
7
7
	0.71 (0.41, 1.23)

1.10 (0.85, 1.43)

0.87 (0.78, 1.14)

	Control
    Placebo injection

    Soft tissue injection

Others†   
	7

0

3
	-0.34 (-0.67, 0.00)
-0.58 (-1.24, 0.70)
	8

1

0
	-0.13 (-0.35, 0.08)
 0.06 (-0.19, 0.31)


	8

0

0
	-0.20 (-0.50, 0.09)

	8

1

0
	-0.07 (-0.47, 0.33)
1.37 (0.87, 1.87)


	12

4

3
	1.03 (0.82, 1.31)
1.42 (1.00, 2.02)

0.69 (0.32, 1.45)


Random effects model was applied. †Others included non-injection therapy and epiduroscopy.
ODI, Oswestry disability index; WMD,Weighted mean difference; SMD, Standardized mean difference; RR, Risk ratio; CI, Confidence interval; No., Number of comparison
8

