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ABSTRACT

Purpose

The purpose of this systematic review and meta-analysis was to determine
whether epidural steroid injections (ESI) are superior to epidural or non-epidural
placebo injections in sciatica patients.

Methods

The PubMed, Embase, Cochrane Library, and Web of science databases were
searched for trials comparing ESI to epidural or non-epidural placebo. Risk of
bias was assessed using the Cochrane RoB 2 tool. The primary outcome mea-
sures were pooled using a random-effects model for 6-week, 3-month, and
6-month follow-up. Secondary outcomes were described qualitatively. Quality
of evidence was graded using GRADE classification.

Results

Seventeen out of 732 articles were included. ES| was superior compared to epi-
dural placebo at 6 weeks (- 8.6 [~ 13.4; - 3.9]) and 3 months (- 5.2 [- 10.1; - 0.2])
for leg pain and at 6 weeks for functional status (- 4.1 [~ 6.5; — 1.6]), though the
minimally clinical important difference (MCID) was not met. There was no dif-
ference in ESI and placebo for back pain, except for non-epidural placebo at 3
months (6.9 [1.3; 12.5]). Proportions of treatment success were not different. ESI
reduced analgesic intake in some studies and complication rates are low.

Conclusion

The literature indicates that ESI induces larger improvements in pain and dis-
ability on the short term compared to epidural placebo, though evidence is of
low to moderate quality and MCID is not met. Strong conclusions for longer
follow-up or for comparisons with non-epidural placebo cannot be drawn due
to general low quality of evidence and limited number of studies. Epidural injec-
tions can be considered a safe therapy.
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INTRODUCTION

Sciatica is a common spinal condition with high reported lifetime prevalence
and is generally caused by a lumbosacral disc herniation (LDH) [1]. Patients
usually present with unilateral leg pain with ensuing disabilities. Other associ-
ated clinical manifestations include back pain, motor-sensory deficits, and
reflex abnormalities [2]. Despite the debilitating physical burden, sciatica has a
favourable prognosis due to its self-limiting essence and hence, most patients
are initially treated conservatively [3].

It is assumed that sciatica symptoms are triggered by a complex interaction of
compression-related, inflammatory, and immunological mechanisms [4]. Physi-
cal impingement of a nerve root from LDH is not necessarily sufficient to induce
pain, as a substantial group of patients presents with neural compromise on
imaging in absence of clinical symptoms and vice versa [5-7]. Possibly, in ad-
dition to nerve root compression, immunological and inflammatory processes
play a key role. Exposure to nucleus pulposus tissue is assumed to cause an
auto-immune response leading to cytokine production and involvement of
pro-inflammatory cells. Additionally, vertebral end plate devascularization may
strengthen this response [8-12].

These inflammatory processes are the primary target of epidural steroid injec-
tion (ESI) treatment. Through an interlaminar (IL), transforaminal (TF) or caudal
approach anti-inflammatory medication can be deposited in close proximity of
the affected nerve root, which is presumed to inhibit production of inflammatory
mediators and to downregulate the immunological response. Subsequently,
inflammation is decreased resulting in pain reduction and functional improve-
ment for the patient [8, 13-15]. Although several studies have investigated the
efficacy of ESI in comparison with placebo, they have generated inconsistent
results precluding an unequivocal recommendation on ESI therapy. However,
despite the lack of consensus on efficacy, this treatment has been firmly es-
tablished as a minimally invasive method for pain management in sciatica with
continuously increasing utilization rates [16-18]. Therefore, this review explores
the validity of ESI treatment compared to epidural and non-epidural placebo in
sciatica patients in current practice.
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METHODS

This systematic review and meta-analysis were conducted in accordance with
the PRISMA guidelines.

Search and selection

The PubMed, Embase, Cochrane Library and Web of Science databases were
searched on August 20, 2020, using an all-encompassing search strategy
constructed by an expert librarian. The search strategy combined strings for
randomized-controlled trials with sciatica patients, treatment with ESI com-
pared to epidural or non-epidural placebo and appropriate outcome measures
(ESM 1). Retrieved studies were selected first on title and abstract by three
independent reviewers (EV, CB, EA). Consequently, selected studies and previ-
ously published systematic reviews were subjected to citation tracking and all
obtained articles were reviewed in full text. In case of a discrepancy, consensus
was reached through discussion or consultation of a fourth reviewer (CVL).

Inclusion and exclusion criteria

Articles were eligible if they described an RCT that compared injection of ste-
roid into the epidural space with injection of placebo using the same technique
or with non-epidural placebo. All three techniques (caudal, IL and TF) were
accepted. Epidural placebo was defined either as an inert substance without
pharmacological activity (e.g. saline) or as a short-living local anaesthetic (e.g.
lidocaine) delivered to the epidural space. Non-epidural placebo was defined
as an inert substance without pharmacological activity administered into soft
tissue surrounding the lumbar spine (e.g. subcutaneous). Studies were eligible
if they provided data on sciatica patients, unless they only reported specifically
on patients with a stenosis, or if they provided data separately for a subgroup of
sciatica patients without stenosis. Studies were included if treatment efficacy
was assessed using a validated instrument for pain or disability in at least 20
patients for a minimum follow-up of 2 weeks. Studies that evaluated pain with-
out specifying whether this was leg pain were eligible as well, since leg pain is
usually worse than back pain in sciatica patients. For assessment of pain, the
visual analogue scale (VAS) and numerical rating scale (NRS) and for disability,
the Oswestry Disability Index (ODI) and Roland-Morris Disability Questionnaire
(RMDQ) were considered appropriate instruments. Only reports in English,
Dutch, German, French, or Spanish were accepted.
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Risk-of-bias assessment

The three reviewers individually assessed the risk of bias of included articles
using the Cochrane risk of bias tool (RoB 2) [19]. For the second domain, the ef-
fect of assignment to intervention was determined. In addition to the published
article, trial registrations and protocols were used if available to assess risk-of-
bias questions, or the corresponding author was contacted for clarification. Dif-
ferences between answers to the questions were resolved during a consensus
meeting. Data extraction and analysis Descriptive and quantitative data were
retrieved from each study by two reviewers independently with the third review-
er verifying the final data extraction sheet. Information was collected regarding
authors, publication date, patients, interventions, primary and secondary out-
comes and results. Leg pain, back pain and disability were assessed as the pri-
mary patient outcomes. Pain medication use and complications were assessed
as secondary outcomes. For continuous outcome data, means and standard
deviations (SD) and mean differences (MD) with corresponding standard error
(SE) and 95% confidence interval (Cl) adjusted for baseline differences were
collected. Alternatively, unadjusted MDs and SE were calculated preferring
the use of change scores to final values [20]. If SD was missing, the value was
imputed preferably using SD values from the same study or else from a com-
parable study. For dichotomous outcome data, absolute numbers, percentages,
risk ratio (RR) or odds ratio (OR) with SE or 95% CI were obtained. In case out-
come data were only presented graphically, numeric data was extracted from
the figure. Continuous data were converted to a 0-100 scale for comparability
purposes. Treatment arms of the same type within a study were combined (e.g.
three steroid groups were merged) and analysed as a single intervention group
[20].

Meta-analysis using random-effects model in R (R Foundation for Statistical
Computing, Vienna, Austria) was performed for pooling of primary outcomes
if patient groups were considered sufficiently clinically homogeneous. Results
were pooled separately for each epidural technique and together combining
all three approaches for three follow-up timeframes: 6 weeks, 3 months and 6
months. Sensitivity analyses were performed for the combined pooled estimate.
Sensitivity analysis for heterogeneity (12) was conducted when 12 > 25%. Publica-
tion bias was assessed using funnel plots and Egger’s test but only discussed
if assessment included at least five studies [21]. Quality of evidence for pooled
results was graded using the GRADE system [22]. Secondary outcomes were
assessed qualitatively. Detailed study data and figures are available as Elec-
tronic Supplementary Material (ESM).
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RESULTS

Article selection

The search yielded a total of 413 unique references of which 57 articles were
selected for full-text assessment. Ultimately, 17 reports [15, 23-38] were in-
cluded for this review (Fig. 1). Thirteen articles focussed on epidural placebo [15,
24-27, 29, 32-38], two on non-epidural placebo [23, 30] and two included both
placebo groups [28, 31]. A more elaborate overview of study characteristics is
given in ESM 2.
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@
=
A 4 A 4
PR Records after duplicates removed
(n=413)
ap
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3 (n=57) e NORCT(n=17)
é” e Results from same
il trial (n = 4)
e Inappropriate
Studies included in patient selection
qualitative synthesis (n=9)
(n=17) e Inappropriate
treatment (n = 1)
° v e Inappropriate
S outcome measure
S Studies included in (n=8)
£ quantitative synthesis e Language (n=1)
(meta-analysis)
(n=17)

Fig.1Flowchart of the article search and selection process
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Risk-of-bias assessment

Of the 17 trials, five were considered low risk of bias [23, 26, 28, 31, 32], two
raised some concerns [15, 30] and ten studies were scored as high-risk [24,
25, 27, 29, 33-38]. Initially, the five low-risk reports were categorized as raising
some concerns only due to unavailability of a pre-specified statistical analysis
plan. Since a statistical analysis plan was unavailable for all studies, these five
trials were judged as low risk (ESM 3).

An overview of study data used for meta-analysis is given in ESM 4. Publication
bias data is presented in ESM 10.

Treatment effect on leg pain

Epidural steroid versus epidural placebo

For 6-week and for 3-month follow-up, the pooled estimate favoured ESI to
epidural placebo for reduction of leg pain. Pooling for 6-month follow-up only
demonstrated a statistically significant difference after exclusion of three stud-
ies [29, 32, 36] for heterogeneity (Table 1) (ESM 7). Assessment of publication
bias was inconclusive for 3- and 6-month follow-up and showed an absence
for 6-week follow-up. Sensitivity analyses demonstrated various changes in
direction of the pooled estimate for all follow-up timeframes with the most pro-
nounced shift being between sciatica patients with a radiological and patients
with a clinical diagnosis for 6-week follow-up (ESM 11).

GRADE quality of evidence: low (ESM 12).

Table 1 Pooled effect estimates from continuous data for leg pain and adjusted for sensi-
tivity analysis of heterogeneity

Primary analysis Sensitivity analysis for heterogeneity
Num- Num- MD P- 12 Num- Num- MD P- 12
berof berof (95%CIl) value berof berof (95%CIl) value
stud- pa- stud- pa-
ies tients ies tients

Epidural steroid vs. epidural placebo

6-week 10 997 -8.6 <0.01 70% 7 =5 <0.01 14%
FU (-13.4; -3.9) (-8.7;-3.2)
3-month 10 188 -5.2(-10.1; 0.04 83% 7 -6.8 <0.01 25%
FU -0.2) (-10.3;-3.2)
6-month 7 677 -2.7 0.31 75% 4 -5.1 <0.01 0%
FU (-8.0; 2.6) (-8.0; -2.3)
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Table 1 Pooled effect estimates from continuous data for leg pain and adjusted for sensi-
tivity analysis of heterogeneity (continued)

Primary analysis Sensitivity analysis for heterogeneity
Num- Num- MD P- I? Num- Num- MD P- ?
berof berof (95%Cl) value berof berof (95%CIl) value
stud- pa- stud- pa-
ies tients ies tients

Epidural steroid vs. non-epidural placebo

6-week 4 399 -8.1 0.10 80% 2 -0.1 0.97 0%
FU (-17.8; 1.6) (-3.9;3.7)

3-month 3 337 -1.0 0.90 92% ’ - - -

FU (-17.9;15.8)

6-month 2 294 1.7 0.38 0% ’ = = =

FU (-2.1;5.4)

A negative MD indicates a favour for ESI; a positive MD indicates a favour for placebo
Cl confidence interval, FU follow-up, MD mean difference

" The limited number of studies did not allow for sensitivity analysis of heterogeneity

Epidural steroid versus non-epidural placebo

When comparing ESI to non-epidural placebo, the pooled estimate was non-
significant for all three follow-up periods (Table 1) (ESM 7). Sensitivity analyses
could only be performed for 6-week and 3-month follow-up and demonstrated
large differences between effect estimates (ESM 11).

GRADE quality of evidence: low (6-week and 6-month) and moderate (3-month)
(ESM 12).

Treatment effect on back pain

Epidural steroid versus epidural placebo

The pooled effect estimate was not significantly different between ESI and
epidural placebo for all follow-up time frames (Table 2) (ESM 8). Sensitivity
analyses affected the 6-week pooled result only slightly, whereas for 3-month
follow-up larger variations were observed. For 6-month follow-up, sensitivity
analysis showed favour for ESI when fluoroscopic image guidance was used and
in patients with (sub) acute symptoms (ESM 11).

GRADE quality of evidence: moderate (6-week), very low (3-month) and low
(6-month) (ESM 12).
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Table 2 Pooled effect estimates from continuous data for back pain

Primary analysis
Number of Number of MD (95% ClI) P-value I?
studies patients

Epidural steroid vs. epidural placebo

6-week FU 3 290 -2.9(-6.8;0.9) 0.14 0%
3-month FU 2 227 0.7 (-23.5; 25.0) 0.95 Q4%
6-month FU 2 225 -4.9(19.9;10.2) 0.53 84%
Epidural steroid vs. non-epidural placebo

6-week FU 2 302 -1.7 (-6.6; 3.1) 0.49 34%
3-month FU 2 298 6.9 (1.3;12.5) 0.02 42%
6-month FU 2 294 1.3(-2.2; 4.9) 0.46 0%

A negative MD indicates a favour for ESI; a positive MD indicates a favour for placebo.
Sensitivity analysis of heterogeneity was not feasible for all follow-up time-frames due to
the limited number of studies.

Cl confidence interval, FU follow-up, MD mean difference

" The limited number of studies did not allow for sensitivity analysis of heterogeneity

Epidural steroid versus non-epidural placebo

The pooled effect estimate was only statistically significant for 3-month follow-
up in favour of non-epidural placebo (Table 2) (ESM 8). Sensitivity analyses were
not feasible due to the limited number of studies included.

GRADE quality of evidence: moderate (ESM 12).

Treatment effect on functional status

Epidural steroid versus epidural placebo

ESI was favoured to placebo for improvement of disability at 6-week follow-up,
and at 3-month follow-up after

adjustment for heterogenic studies [31]. For 6-month follow-up, none of the
interventions was favoured (Table 3) (ESM 9). Assessment of publication bias
was inconclusive. Sensitivity analyses resulted in different pooled estimates at 3
and 6-month follow-up (ESM 11).

GRADE quality of evidence: moderate (6-week), low (3-month) and very low
(6-month) (ESM 12).
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Table 3 Pooled effect estimates from continuous data for functional status and adjusted
for sensitivity analysis of heterogeneity

Primary analysis Sensitivity analysis for heterogeneity
Num- Num- MD P- ? Num- Num- MD P- P
berof berof (95%Cl) value ber of ber of (95% ClI) value
stud- pa- stud- pa-
ies tients ies tients

Epidural steroid vs. epidural placebo

6-week 6 624 -41 <0.01 35% 5 -2.5 0.01 0%
FU (-6.5; -1.6) (-4.5;-0.5)

3-month 9 981 -2.5 010 71% 8 -4.1 <0.01 0%
FU (-5.5;0.5) (-5.9; -2.3)

6-month 6 653 -1.0 0.67 84% 2 -2.6(-6.1;0.8) 014 0%
FU (-5.4; 3.5)

Epidural steroid vs. non-epidural placebo

6-week 2 302 -0.8 0.52 25% : - - - -
FU (-3.3;1.6)

3-month 2 298 4.0 0.26 83% ’ - - - -
FU (-3.0; 11.0)

6-month 2 294 2.8 0.41 84% ’ - - - -
FU (-3.9; 9.5)

A negative MD indicates a favour for ESI; a positive MD indicates a favour for placebo.
Cl: confidence interval; FU: follow-up; MD: mean difference

" The limited number of studies did not allow for sensitivity analysis of heterogeneity
Epidural steroid versus non-epidural placebo

The effect estimate favoured none of the interventions for 6-week, 3- and
6-month follow-up (Table 3) (ESM 9). Sensitivity analyses were not feasible due
to the limited number of studies included.

GRADE quality of evidence: moderate (ESM 12).

Proportions of treatment success

For studies with treatment success defined as = 50% improvement in pain
scores, neither ESI nor epidural pla-

cebo were favoured at 6-week, 3-month and 6-month follow-up (Table 4) (ESM
7). Sensitivity analyses produced varying results with mostly minor differences

in effect estimates (ESM 11).

GRADE quality of evidence: high (6-week) and very low (3-month and 6-month)
(ESM 12).
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Table 4 Pooled effect estimates from proportional data for leg pain and functional status,
and adjusted for sensitivity analysis of heterogeneity

Primary analysis Sensitivity analysis for heterogeneity
Num- Num- RR P- I? Num- Num- RR(95% P- I?
berof berof (95%Cl) value ber of ber of Cl) value
stud- pa- stud- pa-
ies tients ies tients
>50% improvement in pain scores
6-week 2 150 2.3 0.08 81% = = = =
FU (0.9;5.9)
3-month 5 487 11 015 51% 4 418 11 0.29 0%
FU (1.0;1.3) (1.0;1.2)
6-month 5 487 11 0.24 60% 2 178 1.0 0.98 24%
FU (0.9;-1.3) (0.7,1.4)
>50% improvement in ODI scores
3-month 3 360 11 0.43 28% 2 240 11 0.09 0%
FU (0.9;1.2) (1.0; 1.3)
6-month 3 360 11 0.50 72% 2 240 1.0 0.66 0%
FU (0.9;1.4) (0.8;1.1)

A negative MD indicates a favour for ESI; a positive MD indicates a favour for placebo.
Cl: confidence interval; FU: follow-up; RR: risk ratio

" The limited number of studies did not allow for sensitivity analysis of heterogeneity

Pooling of success data on disability (= 50% improvement in ODI scores) fa-
voured none of the interventions for 3- and 6-month follow-up, while 6-week
data was lacking (Table 4) (ESM 9). Sensitivity analyses were not feasible due to
similarity in methodology between trials.

GRADE quality of evidence: very low (ESM 12).

Success data from non-epidural placebo studies could not be pooled due to
varying definitions of success. Data on proportions of treatment success are
summarized in ESM 5.

Treatment effect on pain medication use

Acetaminophen use was significantly more reduced after ESI at 6 weeks, but
not at 3 weeks [25]. Diclofenac usage was described in one study [27], but the
results seemed unrealistic as an inordinate maximum daily intake of 26 tab-
lets was recorded. (Non)opioid analgesic usage was not found to be different
between treatments at one month [26], while stronger NSAID and morphine
reductions were observed after ES| at 6 weeks [31]. Three other trials all dem-
onstrated equal morphine equivalents during 2-year follow-up [34-36]. For
analgesic usage after ESI and non-epidural placebo [23, 30], no significant
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differences between treatment groups were found for up to 1-year follow-up.
These data are summarized in ESM 6.

Adverse events

Five articles [28, 30, 33, 34, 37] reported absence of any complication due to ESI
or placebo during follow-up. Of the remaining 12 trials, one study [32] described
a retroperitoneal hematoma after ESI. Several studies [25, 34-36] mentioned
periprocedural complications without adverse consequences: dural punctures
(1.5% of procedures) [25, 35], intravascular infiltrations (4.1%) [29, 36], nerve
root irritations (1.5%) [36] and vasovagal response after placebo (0.8%) [29].
Several minor adverse events similarly occurred in both treatment arms: head-
ache (14.2%) [15, 23, 25, 27, 38], local pain (15.6%) [27, 31], tinnitus (5.5%) [27]
and nausea (8.2%) [23, 27]. In the steroid group, single cases of weight gain [27],
nonlocal rash [26], irregular periods for several months [24] and two patients
with backache and hypotension [15] were reported. In the placebo group, tem-
porary worsening of pain (10.0%) [26] and one case of thoracic pain [38] were
described.

DISCUSSION

This review has demonstrated that ESI results in significantly greater leg pain
relief and functional improvement

compared to epidural placebo at 6 weeks in patients with sciatica. Caudal and
TF injections provided more leg pain relief than IL injections and patients with
radiologically confirmed lumbar disc herniation benefitted more than clinically
diagnosed patients. In comparison with non-epidural placebo, ESI did not result
in more improved leg pain at 6 weeks, although in patients explicitly diagnosed
with disc herniation ESI had considerably more effect. For disability and back
pain differences were smaller and non-significant.

At 3 months, ESI only resulted in better improvement of leg pain compared to
epidural placebo. For other 3-month and all 6-month outcomes, ESI did not
demonstrate greater efficacy regardless of the type of placebo. However, these
results are to be expected since sciatica is considered a self-limiting condition
with a favourable prognosis and steroids are presumed to have only a temporary
effect of weeks to months that attenuates gradually. For epidural placebo, TF
and IL steroid injections were generally more effective than the caudal approach
while for non-epidural placebo differences between epidural routes were less
distinct. Differences in treatment efficacy between ESI and placebo injections

34



Epidural steroid compared to placebo injection in sciatica

were mostly not statistically significant and overall, quality of evidence was
moderate to very low.

Several authors consider control injections into the epidural space to be no true
placebos, due to their assumed physiological and mechanical effects [39-42].
Instead, they assume that non-epidural injections with an inactive injectate
into inactive tissues are genuine placebos. The effect estimate between ESI
and non-epidural placebo therapy would expectedly be larger than between
ESI and epidural placebo. Interestingly, pooled estimates between ESI and epi-
dural placebo more often favoured steroids than comparisons between ESl and
non-epidural placebo. However, due to the very limited number of non-epidural
placebo studies it is possible that this result may be changed by conclusions
from future trials.

Although several trials have compared ESI to (non-)epidural placebo for sci-
atica, the study populations and methods broadly differ. Varying aetiology, dura-
tion of symptoms, injection contents, placebo types and concomitant therapies
introduce clinical heterogeneity which can lead to inaccurate effect estimates
and reduced generalizability complicating appropriate conclusions for clini-
cal practice [11, 43, 44]. In order to minimize clinical heterogeneity, all three
epidural approaches and placebo types were assessed separately. Additionally,
only studies that addressed sciatica patients with a clinical diagnosis or with
radiologically confirmed LDH were accepted and assessed independently in
sensitivity analyses among other variables. Furthermore, all effect estimates
were calculated for three follow-up periods, which allowed for the use of mul-
tiple data from primary studies and minimized pooling of less compatible data
(e.g. 1-month data used for 3-month effect). Hence, the results in our review are
based on analyses of patient groups and treatments with maximized clinical
homogeneity.

While ESI induces significantly greater improvement compared to epidural
placebo at 6 weeks and 3 months, the absolute treatment differences appear
to be modest. A minimally clinical important difference (MCID) for pain and dis-
ability has been proposed by a consensus group of experts of, respectively, 10
and 15 points, both on a 0-100 scale [45]. Several of the included studies dem-
onstrated results not meeting this MCID and consequently, the pooled effect
estimates are lower than the proposed thresholds. However, the effect of ESI
may be obscured by the use of continuous data since ‘responders’ and ‘non-re-
sponders’ exist [28, 46]. Hence, categorical data based on a pre-defined cut-off
condition may be more suitable and is common practice in spinal intervention
research, but authors often use variable definitions for ‘success’ and ‘failure’
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strongly reducing comparability. Therefore, we only pooled studies with the
same definition of ‘success’. simultaneously, omitting studies with other defini-
tions may introduce bias. In this review, no significant differences in treatment
success based on categorical data were observed. The use of a standardized
definition in future trials would allow for pooling of more studies that could af-
fect this result [45, 47-50]. Additionally, identification of subgroups of patients
more responsive to ESI could justify steroid injections for these specific groups
[28, 35, 51]. Although some sensitivity analyses identified more responsive
subgroups (e.g. radiological versus clinical diagnosis for 6-week leg pain), these
results must be interpreted with caution due to the limited number of studies
included in each analysis.

In addition to treatment efficacy, complications must be considered when
reviewing the validity of ESI therapy in clinical practice. Complications can
generally be associated with needle placement or with administration of corti-
costeroids. In our review, only one patient with a serious complication and sev-
eral minor events were described. This is in accordance with the observations
from large cohort studies that the most frequently reported complications are
minor and transient, but serious complications can develop, although very rarely
and that, with correct safety measures, ESI can be considered a safe therapy
[52-58].

Our review is limited by the paucity of literature on ESI for sciatica. A relatively
small number of studies was eligible for inclusion particularly fo r comparisons
with non-epidural placebo. Therefore, sensitivity analyses for each epidural
approach separately were not feasible. Additionally, this paucity of literature
complicated the interpretation of sensitivity analyses and publication bias [59].
Furthermore, the wide variety of definitions of treatment success precluded
pooling of all available studies for categorical data.

The increasing demand for evidence-based medicine calls for studies with ap-
propriate methodological quality and applicability [60-62]. Future studies that
compare ESI to (non-)epidural placebos should consider the aetiology of sci-
atica and carefully monitor concomitant therapy. Moreover, studies should use
a standardized cut-off condition for treatment success and focus on clinical,
radiological and pathological features that can differentiate between respond-
ers and non-responders.

With the current evidence, ESI can be recommended as short-term pain man-

agement therapy compared to epidural placebo, although it must be stressed
that generally MCID is not met. ESI has no proven additional value at 3 and 6
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months or compared to non-epidural placebo at present. Absolute treatment
differences are modest, but possibly subgroups of patients exist that will benefit
more than others. With appropriate safety measures, ESI is a safe treatment.
In clinical practice, physicians and patients should discuss the possible small
short-term benefits and complications of ESI in a process of shared decision-
making.

Electronic Supplemental Materials (ESM) can be reviewed online:
https://doi.org/10.1007/s00586-021-06854-9
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