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Abstract: In order to assess the efficacy of epidural steroid injections (ESI) in acute and subacute pain due to lumbar 

spine disk herniation, we conducted a randomized trial, comparing 2 different protocols. Fourty patients with radicular 

pain due to L4-L5 and L5-S1 disc herniation were assigned to receive either 3 consecutive ESI every 24 hours through a 

spinal catheter (group A) or 3 consecutive ESI every 10 days with an epidural needle (group B). All patients had improved 

Oswestry Disabilty Index (ODI) and the Visual Analog Scale (VAS) for pain scores at 1 month of follow-up compared to 

baseline, while no significant differences were observed between the 2 groups. The scores for group B were statistically 

significant lower at 2 months of follow-up compared to those of group A. The improvement in the scores of group B was 

continuous since the mean scores at 2 months of follow up were lower compared to the respective scores at 1 month. 

Protocol B (3 consecutive ESI every 10 days) was found more effective in the treatment of subacute pain compared to 

Protocol A (3 consecutive ESI every 24 hours) with statistically significant differences in the ODI and VAS scores at 2 

months of follow-up. 
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INTRODUCTION 

 Low back pain and radicular pain is a socioeconomic 
problem of huge significance, affecting all age groups and 
economic classes. More than 70% of people in developed 
countries will experience low back pain at least once in their 
lives [1]. Disc herniation and spinal canal stenosis are the 
most common causes of low back pain. Particularly in the 
case of disc herniation, the pathophysiology of pain 
development involves not only a mechanical effect from the 
compression of the nerve root by protruded disk but the 
implication of inflammation around and within the 
compressed nerve root as well [2, 3]. Based on this 
inflammatory involvement, epidural steroid injections (ESI) 
have been extensively used with controversial results [4-16]. 
ESI can be accomplished by one of the following 
approaches; caudal, interlaminar or transforaminal. The aim 
of the present study was to assess the efficacy of 2 different 
protocols of interlaminar ESI in acute and subacute pain of 
the lumbar spine through a randomized comparison. 

MATERIALS AND METHODOLOGY 

 Forty patients with a mean age of 52.4 years (range 28-
60) and predominant radicular pain due to a lumbar spine 
herniated disc were prospectively randomized to 2 ESI  
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protocols. We had 22 males and 18 females. The 
randomization was performed using random number tables. 
A detailed explanation of the type of the procedure and the 
possible side effects and complications were given to each 
patient. Written informed consent was obtained from patients 
before inclusion in the study. All patients had radicular pain 
due to L4-L5 and L5-S1 disc herniation that was 
documented with Magnetic Resonance Imaging (MRI) and 
electromyographic examination. Patients with extruded discs 
and stenosis of the spinal canal were excluded from the 
study. All patients had positive straight leg raising test and 
no patient had any neurological deficit. All of them had 
previously received conservative treatment for a period of 4 -
6 weeks. Treatment was the same in both groups and 
consisted of a non-steroidal anti-inflammatory drug 
(diclofenac 100mg/day divided at 2 doses/day) and a muscle 
relaxant (thiocolchicoside 12mg/day divided at 3 doses/day). 
Despite conservative treatment patients had no improvement 
of the clinical presentation and all denied the proposed 
surgical intervention. No patient received any medication 
[analgesics, Non-Steroidal Anti-Inflammatory Drugs 
(NSAIDs)] for the radicular pain within the previous 2 
weeks before inclusion in the study protocols and during the 
protocol. Exclusion criteria were bleeding history, use of 
anticoagulants, known allergy to any of the components of 
the epidural injection, previous lumbar spinal surgery, 
radiologically proven facet syndrome and lumbar instability, 
extruded herniated discs, lumbar spinal stenosis and 
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pregnancy. The institutional review board of the University 
Hospital of Ioannina approved the study. 

 Patients were assigned to 2 protocols. According to the 
first protocol (Protocol A) patients received the medication 
through an epidural catheter placed at the L3-L4 level with 
an interlaminar approach and a caudal orientation. The 
patients in this protocol had 3 consecutive ESI every 24 
hours through the catheter. In the second protocol (Protocol 
B) patients had 3 consecutive ESI every 10 days with an 18-
gauge epidural needle through an interlaminar approach at 
the L3-L4 level and a caudal orientation as well. All 
injections were performed by the same anesthetist blinded to 
patient’s protocol. Fluoroscopic guidance was used in both 
groups to ensure correct placement of the needle and thus 
enhance the safety of the procedure. The medication used in 
each ESI was the same in both protocols and included (3+3) 
mg of betamethasone acetate and betamethasone as sodium 
phosphate, 150mg clonidine and 5ml of 2% ropivacaine 
hydrochloride diluted with NaCl 0.9% till an overall volume 
of 10ml was achieved. All patients followed the same 
rehabilitation program that included restriction of their 
outdoor daily activities for 4 weeks after treatment, as they 
were allowed to indoor and outdoor activities after that 
period without being involved in their occupation (work). 

 Patients were evaluated before ESI and at 1 and 2 months 
after the last injection with the greek version of the Oswestry 
Disabilty Index (ODI) [17] and pain was estimated using a 
Visual Analog Scale for pain (VAS). Side effects from ESI 
were recorded. The evaluation of each patient was performed 
by an independent investigator blinded to the type of ESI 
that the patients received. A t test for independent samples 
was used to determine whether there was a significant 
difference in mean values of the pain scores or not. P < 0.05 
was considered formally statistically significant; all p-values 
were two tailed. All statistical analyses were performed 
using the Statistical Package for Social Sciences (SPSS 16.0 

Inc., Chicago, IL, USA). 

RESULTS 

 No patient reported any treatment-related side effect 
either acute or during the 2-month follow-up period. The 
outcomes are represented in Figs. (1, 2). No statistically 
significant differences were observed in the baseline scores 
between the 2 groups. The mean (SD) baseline ODI value 
before ESI was 54.8 (11.7) for patients in A group, while the 
respective score for patients in group B was 53.8 (6.3). The 
mean baseline VAS values were 7.0 (1.5) and 6.45 (0.8) for 
patients in A and B group respectively. 

 All patients had improved scores at 1 month of follow-up 
compared to the scores before ESI. Patients enrolled in 
protocol B had lower ODI values [mean (SD) value of 31.4 
(7.2)] compared to patients enrolled in protocol A [mean 
(SD) value of 37.9 (16.5), but the difference was not 
statistically significant (p = 0.18). The VAS values were 
similar in the 2 groups at 1 month of follow up [mean (SD) 
values of 5.1 (0.8) and 5.6 (1.7) in groups A and B 
respectively]. 

 At 2 months patients that had 3 consecutive ESI every 10 
days (group B) had statistically significant lower scores than 
patients that had 3 consecutive ESI every 24 hours through a 
catheter (group A). The mean (SD) ODI value was 25.4 
(13.3) for group B and 44.2 (14.6) for group A, with a p 
value of 0.01 for the comparison between the 2 groups. 
Finally, the mean (SD) VAS value was 3.9 (1.4) for group B 
and 5.9 (2.1) for group A and the difference was also highly 
statistically significant (p = 0.01). 

DISCUSSION 

 Lumbar epidural steroid injections is one of the most 
commonly performed interventional procedures for 
managing back and leg pain, sometimes used as the final 

 

Fig. (1). ODI values for protocols A and B. 
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non-surgical treatment modality before surgical intervention 
[4, 6, 7, 10, 11, 14]. Indications for lumbar epidural injections 
include low back pain associated with radicular symptoms, 
failure of medications, therapy and rest with persistence of 
functionally limiting back and leg pain beyond 6 weeks, 
advanced imaging studies demonstrating nerve root 
compression with clinical correlation or physical 
examination findings consistent with nerve root irritation (ie, 
positive dural tension signs and/or evidence of neurologic 
deficits). Contraindications are divided into absolute, such as 
the use of anticoagulants or the presence of coagulopathy, an 
active local or systemic infection and uncontrolled diabetes 
or spinal malignancy and into relative such as allergy to 
injectate, history of steroid psychosis, congestive heart 
failure, pregnancy or history of failed epidural injection [16]. 

 The underlying mechanism of action of epidurally 
administered local anesthetic and steroid injections is not 
well understood. Multiple hypotheses have been presented. 
The effect is believed to result from interruption of the pain-
spasm cycle and nociceptor transmission by the local 
analgesic and by reduced inflammation induced by the 
corticosteroids. Corticosteroids stabilize cell membranes, 
inhibit neural peptide synthesis and action, suppress neuronal 
discharge and suppress sensitization of dorsal horn neurons, 
while local anesthetics dampen C-fiber activity [18-27]. 

 Five randomized trials related to lumbar interlaminar 
procedures that study patients with disc herniation and 
radiculitis exist in the literature [12]. Arden et al. [5] studied 
228 patients with unilateral sciatica. Patients were assigned 
to receive either 80 mg of triamcinolone acetonide and 10ml 
of bupivacaine at 3 doses (weeks 0, 3 and 6) or placebo 
injections of 2ml of normal saline. Patients in the 
experimental group showed statistically significant 
improvement in function over placebo in 3 weeks, but this 
benefit was lost in 6 weeks. Wilson-MacDonald et al. [15] 

examined 93 patients with MRI evidence of a disc prolapsed, 
spinal stenosis or a combination. The experimental group 
underwent an epidural injection of 40mg bupivacaine 0.5% 
with 80mg of methylprednisolone, while the control group 
an intramuscular injection of 40mg bupivacaine 0.5% with 
80mg of methylprednisolone. Patients in the experimental 
group showed a useful improvement in nerve root 
symptoms. Long-term relief was negative. Carette et al. [8] 
included 158 patients with sciatica due to herniated nucleus 
pulposus. The treatment group was injected with 80mg of 
methylprednisolone acetate and 8mg of isotonic saline, while 
the control group with 1ml isotonic saline. Both groups 
underwent 3 epidural injections 3 weeks apart. Significant 
improvement was seen in leg pain in the methylprednisolone 
group after 6 weeks with no difference after 3 and 12 
months. Cuckler et al. [9] examined 73 patients with a 
clinical diagnosis of either acute herniated nucleus pulposus 
or spinal stenosis. The experimental group was given 80mg 
of methylprednisolone and 5 ml of procaine 1%, while the 
control group was given 2ml saline and 5ml of procaine 1%. 
No significant short or long-term improvements were 
notable between the two groups. Finally, Snoek et al. [28] 
included 51 patients with lumbar root compression 
documented by neurological deficit and a concordant 
abnormality noted on myelography. The treatment group was 
injected with 80mg of methylprednisolone, whereas the 
control group with 2ml of normal saline. No significant 
differences were noted in either group. 

 The present prospective randomized study represents the 
only available up-to-date study that compares one group 
treated with 3 consecutive ESI every 24 hours with another 
treated with 3 consecutive ESI every 10 days. Based on the 
results of our study, ESI were proved to be effective 
regarding the improvement of ODI and VAS scores in 
patients with predominant acute and subacute radicular pain 

Fig. (2). VAS values for protocols A and B. 
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due to lumbar spine herniated disks regardless of the 
protocol patients were assigned to. However, the scores for 
patients that had 3 consecutive ESI every 10 days were 
statistically significant lower at 2 months of follow-up 
compared to those that had 3 consecutive days ESI through a 
catheter. The improvement in the scores of group B patients 
was continuous since the mean scores at 2 months of follow 
up were lower compared to the respective scores at 1 month. 

 Some limitations of the present study should be 
acknowledged. First of all, it was a study that was limited to 
sample size. Other limitations include the small duration of 
follow-up and the absence of a control group. Another 
limitation is the possible source of bias resulting from the 
fact that all enrolled patients were those who rejected the 
surgery. It is unknown whether the reported results would be 
reproduced if patients that did not exclude a surgical 
procedure as a solution to their problem were included in the 
study. However, no statistically significant differences were 
observed in the baseline scores between the 2 groups. 

CONCLUSION 

 The efficacy of 2 different protocols of interlaminar ESI 
in acute and subacute pain was assessed. All patients had 
improved scores at 1 month follow-up, with no significant 
differences between the 2 groups, whereas patients that had 3 
consecutive ESI every 10 days showed significant lower 
scores at 2 months of follow-up with continuous 
improvement of their clinical condition. 

REFERENCES 

[1] Papageorgiou AC, Croft PR, Ferry S, Jayson MI, Silman AJ. 

Estimating the prevalence of low back pain in the general 
population. Evidence from the South Manchester Back Pain 

Survey. Spine 1995; 20(17): 1889-94. 
[2] Mulleman D, Mammou S, Griffoul I, Watier H, Goupille P. 

Pathophysiology of disc related sciatica. I- Evidence supporting a 
chemical component. Joint Bone Spine 2006; 73(3): 270-7. 

[3] Takahashi N, Yabuki S, Aoki Y, Kikuchi S. Pathomechanisms of 
nerve root injury caused by disc herniation: An experimental study 

of mechanical compression and chemical irritation. Spine 2003; 
28(5): 435-41. 

[4] Abdi S, Datta S, Trescot AM, et al. Epidural steroids in the 
management of chronic spinal pain: A systematic review. Pain 

Physician 2007; 10(1): 185-212. 
[5] Arden NK, Price C, Reading I, et al. WEST Study Group, A 

multicentre randomized controlled trial of epidural corticosteroid 
injections for sciatica: The WEST study. Rheumatology (Oxford) 

2005; 44(11): 1399-406. 
[6] Armon C, Argoff CE, Samuels J, Backonja MM. Therapeutics and 

technology assessment subcommittee of the american academy of 
neurology. Assessment: Use of epidural steroid injections to treat 

radicular lumbosacral pain: Report of the therapeutics and 
technology assessment subcommittee of the American Academy of 

Neurology. Neurology 2007; 68(10): 723-9. 
[7] Boswell MV, Trescot AM, Datta S, et al. Interventional techniques: 

Evidence based practice guidelines in the management of chronic 
spinal pain. Pain Physician 2007; 10(1): 7-111. 

[8] Carette S, Leclaire R, Marcoux S, et al. Epidural corticosteroid 

injections for sciatica due to herniated nucleus pulposus. N Engl J 
Med 1997; 336(23): 1634-40. 

[9] Cuckler JM, Bernini PA, Wiesel SW, Booth RE Jr, Rothman RH, 
Pickens GT. The use of epidural steroid in the treatment of 

radicular pain. J Bone Joint Surg 1985; 67(1): 63-6. 
[10] Friedly J, Chan L, Deyo R. Increases in lumbosacral injections in 

the Medicare population: 1994 to 2001. Spine 2007; 32(16): 1754-
60. 

[11] Friedly J, Nishio I, Bishop MJ, Maynard C. The relationship 
between repeated epidural steroid injections and subsequent opioid 

use and lumbar surgery. Arch Phys Med Rehabil 2008; 89(6): 
1011-5. 

[12] Parr AT, Diwan S, Abdi S. Lumbar Interlaminar epidural injections 
in managing chronic low back and lower extremity pain: A 

systematic review. Pain Physician 2009; 12(1): 163-88. 
[13] Shen FH, Samartzis D, Andersson GB. Nonsurgical management 

of acute and chronic low back pain. J Am Acad Orthop Surg 2006; 
14(8): 477-87. 

[14] Staal JB, de Bie R, de Vet HC, Hildebrandt J, Nelemans P. 
Injection therapy for subacute and chronic low-back pain. 

Cochrane Database Syst Rev 2008; (3): CD001824. 
[15] Wilson-MacDonald J, Burt G, Griffin D, Glynn C. Epidural steroid 

injection for nerve root compression: A randomized, controlled 
trial. J Bone Joint Surg Br 2005; 87(3): 352-5. 

[16] Young IA, Hyman GS, Packia-Raj LN, Cole AJ. The use of lumbar 
epidural/transforaminal steroids for managing spinal disease J Am 

Acad Orthop Surg 2007; 15(4): 228-38. 
[17] Fairbank JC, Couper J, Davies JB, O’Brien JP. The Oswestry low 

back pain disability questionnaire. Physiotherapy 1980; 66(8): 271-
3. 

[18] Bisby MA. Inhibition of axonal transport in nerves chronically 
treated with local anesthetics. Exp Neurol 1975; 47(3): 481-9. 

[19] Byrod G, Otani K, Brisby H, Rydevik B, Olmarker K. 
Methylprednisolone reduces the early vascular permeability 

increase in spinal nerve roots induced by epidural nucleus pulposus 
application. J Orthop Res 2000; 18(6): 983-7. 

[20] Cassuto J, Sinclair R, Bonderovic M. Anti-inflammatory properties 
of local anesthetics and their present and potential clinical 

implications. Acta Anaesthesiol Scand 2006; 50(3): 265-82. 
[21] Devor M, Govrin-Lippmann R, Raber P. Corticosteroids suppress 

ectopic neural discharges originating in experimental neuromas. 
Pain 1985; 22(2): 127-37. 

[22] Ji RR, Woolf CJ. Neuronal plasticity and signal transduction in 
nociceptive neurons: Implications for the initiation and 

maintenance of pathological pain. Neurobiol Dis 2001; 8(1): 1-10. 
[23] Katz WA, Rothenberg R. The nature of pain: Pathophysiology. J 

Clin Rheumatol 2005; 11(2 Suppl): S11-5. 
[24] Kawakami M, Weinstein JN, Chatani K, Spratt KF, Meller ST, 

Gebhart GF. Experimental lumbar radiculopathy. Behavioral and 
histologic changes in a model of radicular pain after spinal nerve 

root irritation with chromic gut ligatures in the rat. Spine 1994; 
19(16): 1795-802. 

[25] Lee HM, Weinstein JN, Meller ST, Hayashi N, Spratt KF, Gebhart 
GF. The role of steroids and their effects on phospholipaseA2: An 

animal model of radiculopathy. Spine 1998; 23(11): 1191-6. 
[26] Melzack R, Coderre TJ, Katz J, Vaccarino AL. Central 

neuroplasticity and pathological pain. Ann NY Acad Sci 2001; 933: 
157-74. 

[27] Tachihara H, Sekiguchi M, Kikuchi S, Konno S. Do corticosteroids 
produce additional benefit in nerve root infiltration for lumbar disc 

herniation. Spine 2008; 33(7): 743-7. 
[28] Snoek W, Weber H, Jorgensen B. Double-blind evaluation of 

extradural methylprednisolone for herniated lumbar disc. Acta 
Orthop Scand 1977; 48(6): 635-41. 

 

 

Received: October 7, 2009 Revised: October 26, 2009 Accepted: November 11, 2009 

 

© Gelalis et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/ 

3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 


