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Abstract The objective of this study is to evaluate the

efficacy of corticosteroids in patients with radicular pain

due to lumbar disc herniation or lumbar spinal stenosis

through a prospective randomised, double blind controlled

trial, and whether there was an effect on subsequent

interventions such as additional root blocks or surgery.

Peri-radicular infiltration of corticosteroids has previously

been shown to offer no additional benefit in patients with

sciatica compared to local anaesthetic alone. It is not

known if the response to peri-radicular infiltration is less

marked in certain subgroups of patients such as those with

radicular pain due to lumbar spinal stenosis. Previous

studies have suggested that peri-radicular infiltration of

corticosteroids may obviate the need for subsequent inter-

ventions and we therefore further investigated this in the

current study. We randomised 150 patients to receive a

single injection with either bupivacaine alone or bupiva-

caine and methylprednisolone. Patients were assessed at

6 weeks and 3 months after the injection using standard

outcome measures including Oswestry Disability Index

(ODI), visual analogue score for leg pain and patient’s

subjective assessment of outcome. At 1-year follow-up, we

looked at the outcome in terms of the need for subsequent

interventions such as additional root blocks or surgery. At

3-month follow-up, there was no statistically significant

difference in the standard outcome measures between the

two injection groups. At a minimum 1-year post injection,

there was no difference in the need for subsequent inter-

ventions in either group. Patients with lumbar spinal ste-

nosis had a less marked reduction in the ODI at 3 months

with a mean change of 3.3 points when compared with 15

points for patients with lumbar disc herniation. In conclu-

sion, peri-radicular infiltration of corticosteroids for sciat-

ica does not provide any additional benefit when compared

to local anaesthetic injection alone. Corticosteroids do not

obviate the need for subsequent interventions such as

additional root blocks or surgery.
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Introduction

Sciatic pain is a common cause of disability in the adult

population. It is most often caused by lumbar disc herni-

ation and presents as pain radiating from the back into the

leg usually in a dermatomal pattern corresponding to the

compressed nerve root. The majority of patients with sci-

atic pain improve over time with conservative treatment

[23, 24]. There are, however, a subgroup of patients who

fail to respond to such conservative treatment. Peri-radic-

ular infiltration of local anaesthetic with or without steroid

has previously been shown to be of some benefit in this

group of patients [7–9, 11, 16, 19, 21]. There is also evi-

dence that along with compression of the nerve root, there

is a strong inflammatory reaction to the herniated nucleus

pulposus and therefore peri-radicular infiltration of corti-

costeroids would seem like a reasonable treatment option

[13–15]. Another common cause of sciatic pain is lumbar

foraminal stenosis causing compression of a particular
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nerve root. There is some evidence that outcomes of peri-

radicular infiltration in patients with foraminal stenosis are

intermediate compared with those observed for herniated

discs [18].

The lack of efficacy of steroids in peri-radicular infil-

tration for radicular pain has previously been demonstrated

by our initial study [11], but there is a possibility that there

may be some benefit in a subgroup of patients. The purpose

of this study was to investigate whether corticosteroids have

any benefit in specific subgroups of patients with radicular

pain, namely those with a diagnosis of disc herniation or

foraminal stenosis. We also looked at the 1 year results to

see if there is any effect of steroids on additional procedures

such as additional peri-radicular infiltration or surgery.

Materials and methods

Patients were recruited from a specialist spine clinic from

November 2001 to June 2005. One hundred and fifty

patients with unilateral leg pain and MRI confirmed nerve

root compression, due to either lumbar disc herniation or

foraminal stenosis were included. The inclusion and

exclusion criteria are listed in Table 1 below. All patients

had completed at least 6 weeks of conservative treatment

with analgesia and physical therapy with no apparent

benefit. Patients enrolled into the trial agreed not to alter

their oral analgesic medication during the follow-up period

and did not have any additional treatments such as phys-

iotherapy during the trial. The trial was given ethical

approval by the Leicestershire Local Research Ethics

committee (LREC; Ref No: 5087). At trial enrolment, an

information sheet describing the trial was given to the

patients and informed consent was obtained from all

patients prior to trial entry. Patients then completed a

standard spine assessment questionnaire, including

100 mm visual analogue score (VAS) for back and leg

pain, Oswestry Disability Index (ODI) [4, 17] and low back

outcome score (LBOS) [5, 6]. Psychological testing

involved use of the modified somatic perception ques-

tionnaire and the modified zung depression score (MZD).

Subjective outcome was also assessed at each follow-up

visit. A 10% reduction in the ODI was considered to be a

clinically significant change and a 20 mm change in the

VAS was also considered clinically significant. Patients

were assessed at enrolment and subsequently at 6 weeks,

12 weeks and finally at 1 year after the procedure. At 1-

year follow-up, the outcome was assessed in terms of the

need for surgery or further root blocks. The need for further

intervention was based on significant residual leg pain.

Treatment procedure

The patients were randomised to receive either 2 ml of

0.25% bupivacaine alone or 2 ml of 0.25% bupivacaine and

40 mg of methylprednisolone (depomedrone). The ran-

domisation was generated from a table of random numbers.

To ensure that the treatment agents were concealed from the

surgeon performing the procedure the syringe with the

treatment agents was wrapped with opaque tape. The peri-

radicular infiltration was performed in a clean air theatre as a

day case procedure. The same senior surgeon performed all

of the procedures. The patients were prone on the operating

table and a spinal needle was used to approach the nerve root

under fluoroscopic guidance. Once a satisfactory position of

the needle was confirmed on both antero-posterior and lat-

eral projections, Niopam 300 contrast medium was injected

to confirm a satisfactory neurogram. The treatment agent

was then injected slowly around the nerve root.

Statistical analysis

A sample size of 150 patients was calculated to be suffi-

cient to detect a 10% difference on the ODI between the

patients in the subgroups, i.e. those with lumbar disc her-

niation and those with foraminal stenosis allowing for an

alpha error of 0.05. An independent samples t test was used

to examine the differences in the outcome measures

between the two groups. Multiple regression analysis was

used to determine if the MSP, MZD, age or duration of

radicular pain had any effect on outcome. A v2 test was

used to determine if there was any difference in the rates of

surgery or further root blocks in either the bupivacaine only

or bupivacaine and steroid group. The data was analysed

using SPSS statistical software version 11.5 (SPSS Inc.,

Chicago, IL, USA).

Table 1 Inclusion and exclusion criteria for the study

Inclusion criteria Exclusion criteria

Unilateral leg pain Acute back trauma

MRI diagnosis of lumbar disc

herniation or foraminal stenosis

Cauda equina syndrome

At least 6 weeks of failed

conservative treatment

Active local skin infection

Leg pain intensity at least

comparable to back pain intensity

Previous back operation

Peri-radicular infiltration

during preceding 12 months

Epidural injection in last

3 months

Pregnancy

Allergy to treatment agents

Anticoagulation treatment

Inability to complete spine

assessment questionnaire
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Results

A total of 150 patients were recruited into the trial. There

were 76 patients who received bupivacaine alone and 74

patients who received bupivacaine and steroid. Three

patients were excluded from the trial due to blinding fail-

ures after the treatment agents leaked during administra-

tion. A further five patients were listed for surgery prior to

3 months follow-up. One patient had no improvement at

6 weeks follow-up and had a repeat root block at that stage.

Therefore at 6 weeks follow-up, data was available for 141

patients (94%). Sixteen patients did not attend for review at

the 3 month follow-up. Complete data at 3 months was

therefore available for 124 patients (83%). At a minimum

of 1 year follow-up two patients had died and data was

available for 129 patients (86%). There were no compli-

cations of the procedure reported by any of the patients.

The mean change in ODI was 10.7 points in the bupiva-

caine only group and 9.3 points in the bupivacaine and

steroid group. This difference was not statistically signifi-

cant (P = 0.69). Both groups had a mean of at least 20 mm

change in the VAS for leg pain. Subgroup analysis revealed

that there was a greater reduction in the ODI in patients

with lumbar disc herniation, with a mean change of 15.0

points (SD 20.7) when compared with only 3.3 points (SD

14.6) in patients with spinal stenosis. There was a mean

change in the VAS of 26 mm (SD 31) in the disc prolapse

group when compared with 21 mm (SD 28) in the spinal

stenosis group. The results are summarised in Tables 2, 3,

4, 5, 6, 7, 8, 9 below. There was a minimum of 10 points

change in the ODI in 54% of patients in the disc prolapse

group and 44% of patients in the spinal stenosis group.

There was a minimum of 20 mm change in the VAS in

58% of patients with a disc prolapse and 52% of patients

with spinal stenosis as the underlying diagnosis. When

looking at subjective outcome, 54% of patients reported an

excellent or good outcome in the disc prolapse group and

42% of patients reported an excellent or good outcome in

the spinal stenosis group (Table 6, Fig. 1 below).

The results for the change in ODI, VAS for leg pain and

LBOS are shown in Table 4 below. Independent samples t

tests confirmed that there was no statistically significant

difference in the results between the two groups.

Table 5 shows the mean change in outcome scores

between the four subgroups in the trial. One-way analysis

of variance did show that there was a statistically signifi-

cant difference for the change in ODI, which just achieved

significance, but post hoc analysis did not reveal any sig-

nificant difference among the four subgroups.

At a minimum follow-up of 1 year, median 20 months

(12–31 months), data regarding outcome was available for

129 patients. v2 analysis did not reveal any statistically

significant difference in the rates of further intervention in

the form of surgery or further root blocks in either group of

patients (Tables 7, 8).

Table 2 Baseline characteristics for two groups of patients

Bupivacaine only Bupivacaine and steroid

Female 27 26

Male 32 39

Age (years) 51.0 52.8

Level of pathology

L3 nerve root 1 2

L4 nerve root 9 5

L5 nerve root 25 32

S1 nerve root 24 26

Values shown are means with interquartile range in brackets. There

was no statistically significant difference in the baseline characteris-

tics for the two groups

Table 3 Baseline characteristics for two groups of patients

Bupivacaine

only

Bupivacaine

and Steroid

Duration of symptoms (months) 17.8 (6–24) 20 (7–24.5)

Lumbar disc herniation 34 42

Foraminal stenosis 25 23

ODI (%) 46.6 (34–58) 43.4 (32–54)

LBOS 25 (16–32) 25.8 (17–34)

VAS leg pain (mm) 76.4 (70–90) 72.7 (60–80)

VAS back pain (mm) 47.5 (20–80) 44.3 (20–73)

MSP 6.6 (3–9) 6.1 (2–9)

MZD 23.8 (15–29) 23.1 (15–30)

Values shown are means with interquartile range in brackets. There

was no statistically significant difference in the baseline characteris-

tics for the two groups

Table 4 Change in outcome scores between the two groups at

6 weeks and 12 weeks follow-up values are mean ± standard error

Bupivacaine only Bupivacaine and steroid P value

Change in ODI (%)

6 weeks 8.5 ± 2.1 8.8 ± 2.1 0.93

12 weeks 10.7 ± 2.6 9.3 ± 2.3 0.69

Change in LBOS

6 weeks 5.4 ± 1.8 4.4 ± 1.7 0.70

12 weeks 9.4 ± 2.3 9.1 ± 2.0 0.93

Change in VAS leg pain (mm)

6 weeks 18.6 ± 3.4 26.1 ± 3.3 0.12

12 weeks 22.6 ± 4.1 24.5 ± 3.6 0.74

Change in VAS back pain (mm)

6 weeks 6.4 ± 3.6 9.8 ± 3.8 0.51

12 weeks 9.9 ± 3.8 6.9 ± 3.7 0.57
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The duration of symptoms was the only independent

variable to correlate with a less favourable outcome at

3 months using the ODI as the dependent variable as

shown in Table 9 above. Age at injection, modified

somatic perception and MZD have no predictive value on

the outcome at 3 months.

Discussion

Our study has demonstrated that peri-radicular infiltration

of corticosteroids does not seem to produce any additional

benefit compared to local anaesthetic alone in patients with

sciatica, confirming the results of our previous study. In

addition, subgroup analysis suggests that there is no sta-

tistically significant difference in the outcome between

those with a diagnosis of lumbar disc herniation and

foraminal stenosis. The belief that corticosteroids may

reduce the inflammatory component of nerve root

compression has led to their widespread use in both epi-

dural injections and peri-radicular infiltration. A lack of

efficacy of steroids was first observed in a randomised

controlled trial by Cuckler et al. [3] who demonstrated that

epidural steroids did not produce any additional benefit

compared to local anaesthetic alone. This study also found

that there was no significant difference in outcome among

patients with a diagnosis of lumbar disc herniation or

lumbar spinal stenosis. The exact mechanism of action of

corticosteroids in radicular pain is unknown, but it is

known that along with mechanical compression of nerve

roots, sciatica is caused by ectopic firing of nerve roots

mediated by various chemical mediators. These include

prostaglandin E2, a chemical mediator of inflammation,

which provoked the ectopic firing of nerve roots in a canine

Table 5 Change in outcome scores between the subgroups at 3 months (Mean ± standard error)

Bupiv. Bupiv. ? steroid Bupiv. Bupiv. ? steroid P value

Disc prolapse (N = 34) Disc prolapse (N = 42) Stenosis (N = 25) Stenosis (N = 23)

Change in ODI (%) 13.8 ± 3.7 13.6 ± 3.1 6.5 ± 3.4 1.5 ± 2.6 0.042*

Change in VAS leg pain (mm) 24.3 ± 5.5 27.4 ± 4.7 20.4 ± 6.1 19.1 ± 5.4 0.69

* Result is statistically significant with P \ 0.05

Table 6 Subjective patient outcome at 3 months after the root block

injection

Subjective outcome Disc prolapse (N = 76) Stenosis (N = 48)

Excellent 11 10

Good 30 10

Fair 25 12

Poor 17 16

Table 7 One year follow-up results showing rates of further surgery

and further root blocks in the two groups

Bupivacaine only Bupivacaine ? steroid Total v2 test

Surgery 14 9 23 0.38

No surgery 51 55 106

Table 8 One year follow-up results showing rates of further surgery

and further root blocks in the two groups

Bupivacaine

only

Bupivacaine ?

steroid

Total v2 test

Further root block 10 8 18 0.83

No further root block 55 56 111

Table 9 Showing multiple regression analysis on the independent

variables

Standardised

coefficient beta

T P value

Duration of symptoms -0.23 -2.55 0.01*

Age at injection -0.16 -1.74 0.09

MSP -0.08 -0.94 0.35

MZD 0.06 0.63 0.53

* Result is statistically significant with P \ 0.05
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Fig. 1 Graph comparing the subjective outcome between the disc

prolapse and spinal stenosis groups
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model used in one study [10]. Triamcinalone acetonide, a

steroid was shown in this study to suppress the ectopic

firing of nerve roots induced by prostaglandin E2, sug-

gesting that steroids may be useful in alleviating the

chemical irritation of nerve roots and hence radicular pain.

It has been suggested by Karpinnen et al. [7] that peri-

radicular infiltration of corticosteroids produces a short-

term benefit in terms of improvement in leg pain. This

randomised study found that leg pain improved at 2 weeks

by 45% in the steroid group when compared with 24% in

the saline group, but at 3, 6 months and 1 year after the

injection there was no treatment effect of steroids over

saline. In fact, this study found that there was a rebound

deterioration at 3 and 6 months in the steroid group. The

authors carried out a further study [1] on the same popu-

lation to evaluate this and found that peri-radicular corti-

costeroid did not negatively affect the spontaneous

resorption of herniated nucleus pulposus as demonstrated

by serial MRI scanning. In our study, we found that at 6

and 12 weeks there was ongoing improvement in both the

ODI and LBOS (Table 4). The VAS for leg pain also

improved from 18.6 mm at 6 weeks to 22.6 mm at

12 weeks in the bupivacaine only group. There was a slight

deterioration in the VAS for leg pain in the bupiva-

caine ? steroid group from 26.1 mm at 6 weeks to

24.5 mm at 12 weeks. This would indicate that overall the

initial improvement in the outcome measures at 6 weeks is

maintained at the 3 month follow-up.

Our study did show a trend towards a more marked

improvement in patients with an underlying diagnosis of

lumbar disc herniation as opposed to spinal stenosis. The

mean ODI improved by 15 points in the disc herniation

group, compared to only 3.3 points in the spinal stenosis

group. However, when looking at the subjective outcome,

21% patients in the spinal stenosis group reported an

excellent outcome when compared with only 14% of

patients in the disc prolapse group. This may be due to the

expectation of patients in the disc prolapse group, which

may have been higher than those in the spinal stenosis

group. When we analysed the subgroups of patients based

on the underlying diagnosis and injection content

(Table 5), we found that the ODI improved by only 1.5

points in patients with spinal stenosis receiving bupiva-

caine and steroid and 13.6 points in patients with a disc

prolapse receiving the same injection. This result was

statistically significant, but there were only 23 patients in

the spinal stenosis group when compared with 42 patients

in the disc prolapse group, making it difficult to draw any

firm conclusions from this. There is also the possibility of a

type 1 error occurring due to the effect of multiple sub-

group analyses performed as reported recently by Wang

et al. [22]. When looking at the outcome in terms of VAS

for leg pain (Table 5), we found that the differences

between the groups were less marked, in fact there was a

significant improvement in all groups ranging from 19.1

(spinal stenosis group receiving bupivacaine ? steroid) to

27.4 mm (disc prolapse group receiving bupiva-

caine ? steroid). This would indicate that peri-radicular

infiltration does produce good pain relief in patients with

radicular pain irrespective of the underlying diagnosis.

Other studies have suggested that the effects of peri-

radicular infiltration of steroids are less marked in patients

with lumbar spinal stenosis. It has been suggested that this

may be attributable to the multifactorial origin of stenosis

symptoms, which may develop from impaired venous flow,

restricted neural glide, inflammation or structural root

injury [18]. In a study by Ng et al. [12], it was reported that

patients with a diagnosis of spinal stenosis had a moderate

response to root blocks when compared with patients with

lumbar disc herniation, although 37% of patients in the

spinal stenosis group had a 10% reduction in the ODI at

3 months post injection. This would concur with our

findings of 44% of patients with spinal stenosis achieving a

10% reduction in the ODI.

A recent systematic review of conservative treatments

for radicular pain found that when comparing epidural

corticosteroid injection to no treatment there was no dif-

ference in overall improvement in the short term and no

difference regarding return to work at intermediate follow-

up [8]. There is also evidence to suggest that targeting a

selected nerve root for injection under fluoroscopic guid-

ance may result in better pain relief. This was confirmed by

a study by Thomas et al. [20] who found that transfora-

minal epidural corticosteroid injection with radioscopic

control provided better pain relief (VAS) and improvement

in disability compared to epidural corticosteroid without

radioscopic control.

Our study has also shown that at a minimum of 1-year

follow-up, there is no difference in the rates of further

interventions in either group of patients. This is contrary to

a study by Riew et al. [16], which concluded that selective

nerve root injections of corticosteroids are significantly

more effective than those of bupivacaine alone in obviating

the need for operative intervention. They found that 67% of

patients receiving local anaesthetic alone needed operative

intervention when compared with 29% of patients receiv-

ing local anaesthetic and corticosteroid. In our study, the

overall rate of surgery was 18%, which is much lower than

that reported by Riew et al. In our study, in the bupivacaine

only group the rate of surgery was 22% when compared

with 14% in the bupivacaine and steroid group. v2 analysis

showed that this difference was not statistically significant

(P = 0.38).

A study by Carette et al. [2] also found that epidural

corticosteroids only provided short-term benefit in patients

with sciatica due to a prolapsed disc. This study compared
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epidural corticosteroids with placebo (saline) injection and

at 6 weeks found that the improvement in leg pain was

greater in the epidural corticosteroid group. At 3 months,

there was no significant difference in outcome between the

groups. At 1-year follow-up the rate of surgery was also

similar in both groups (25.8% in the corticosteroid group

vs. 24.8% in the placebo group). This would concur with

our findings that corticosteroids do not provide any long-

term benefit in terms of the need for operative intervention.

Conclusion

Peri-radicular infiltration of corticosteroids for sciatica

does not provide any additional benefit when compared

with local anaesthetic injection alone. The procedure is

effective in terms of pain relief in patients with a diagnosis

of a prolapsed disc as well as patients with foraminal ste-

nosis, but there seems to be a less marked response in the

latter group. Peri-radicular infiltration is also effective in

terms of the need for further intervention in the form of

surgery with only 18% of patients requiring surgery at a

minimum of 1 year after the injection. There is no addi-

tional benefit in the addition of steroid to obviate the need

for further root blocks or surgery.
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