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Abstract
Purpose Clinical guidelines recommend epidural steroid injection (ESI) as a treatment option for severe disc-related sci-
atica, but there is considerable uncertainty about its effectiveness. Currently, we know very little about factors that might 
be associated with good or poor outcomes from ESI. The aim of this systematic review was to synthesise and appraise the 
evidence investigating prognostic factors associated with outcomes following ESI for patients with imaging confirmed disc-
related sciatica.
Methods The search strategy involved the electronic databases Medline, Embase, CINAHL Plus, PsycINFO and reference 
lists of eligible studies. Selected papers were quality appraised independently by two reviewers using the Quality in Prognosis 
Studies tool. Between-study heterogeneity precluded statistical pooling of results.
Results 3094 citations were identified; 15 studies were eligible. Overall study quality was low with all judged to have moder-
ate or high risk of bias. Forty-two prognostic factors were identified but were measured inconsistently. The most commonly 
assessed prognostic factors were related to pain and function (n = 10 studies), imaging features (n = 8 studies), patient socio-
demographics (n = 7 studies), health and lifestyle (n = 6 studies), clinical assessment findings (n = 4 studies) and injection 
level (n = 4 studies). No prognostic factor was found to be consistently associated with outcomes following ESI. Most studies 
found no association or results that conflicted with other studies.
Conclusions There is little, and low quality, evidence to guide practice in terms of factors that predict outcomes in patients 
following ESI for disc-related sciatica. The results can help inform some of the decisions about potential prognostic factors 
that should be assessed in future well-designed prospective cohort studies.
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Background

Sciatica is a common variation of low back pain, present-
ing as sharp, shooting pain in the leg, often with numb-
ness and muscle weakness [1]. In most cases (90%) [1] 

sciatica is caused by a lumbar disc herniation compressing 
the lumbar spinal nerve root(s), with associated inflamma-
tion [2]. Many patients improve but around 30% continue 
to suffer from pain and related disability after one year [3]. 
Guidelines recommend epidural steroid injections (ESI) 
for treating severe disc-related sciatica pain based on trial 
data that shows modest benefits in terms of pain reduction 
and avoidance of surgery [4, 5]. ESIs can be performed in 
a number of ways (caudal, interlaminar and transforaminal 
approaches), and with or without imaging to verify delivery 
of the injectile substance to the target level in the spine [6]. 
The term epidural steroid injection (ESI) is used throughout 
this paper to describe any type of spinal injection (including 
local anaesthetic and corticosteroid), used for disc-related 
sciatica for reducing leg pain.

 * Siobhán Stynes 
 s.stynes@keele.ac.uk

1 Midlands Partnership NHS Foundation Trust, Haywood 
Hospital, Stoke On Trent, Staffordshire, UK

2 Primary Care Centre Versus Arthritis, School of Medicine, 
Keele University, Staffordshire, UK

3 Surgical Treatment and Rehabilitation Service (STARS), 
Education and Research Alliance, The University 
of Queensland and Metro North Hospital and Health Service, 
Herston, QLD, Australia

http://crossmark.crossref.org/dialog/?doi=10.1007/s00586-023-07528-4&domain=pdf
http://orcid.org/0000-0002-5117-9034


 European Spine Journal

1 3

There is considerable uncertainty about the effectiveness 
of ESI for sciatica. A recent Cochrane review update show-
ing small, average, treatment effects raised questions about 
the value of ESIs [7], with similar findings in other reviews 
where very few studies detected clinically relevant effects, 
and the certainty of evidence was judged to be low [8, 9]. 
However, another recent review argued that these conclu-
sions are flawed and their review which did not include 
active placebo (e.g. anaesthetic), showed strong evidence 
for the effectiveness of ESI for managing sciatica [10]. Clini-
cal guidelines provide different recommendations; ESIs are 
recommended for those with severe sciatica in the UK [4] 
and Belgium [11], whereas they are not recommended in 
the Netherlands [12], ESIs are one of the most common 
interventional pain procedures in the USA [13]. In the UK 
National Health Service (NHS), the average cost for an ESI 
under image guidance is £711 [14] and on average 5.2% 
of patients receive three or more injections in a 12-month 
period (April 2015–March 2018). Around 9500 injections 
are repeated in under six months, with a total annual cost to 
the NHS of £6.7 m [15].

There appears to be wide variation in response to ESIs, 
with some patients improving to such a degree that spinal 
surgery is avoided whilst others do not improve [4, 7–10]. 
Little is known about which factors are associated with out-
come from ESIs; patient characteristics, clinical assessment 
findings, imaging findings or other test results. Only one 
systematic review of prognostic factors associated with treat-
ment outcomes for sciatica, limited to imaging and labora-
tory markers, concluded that nerve root compression grading 
on MRI (magnetic resonance imaging) scan and elevated 
inflammatory markers were promising predictors of outcome 
[16].

With the need to reduce low value healthcare [17] it 
would be helpful to be able to better identify patients who 
have a reasonable chance of benefiting from ESI. This would 
prevent unnecessary burden on healthcare services and 
unnecessary healthcare costs. The objectives of this system-
atic review were to identify what factors, from those that are 
routinely collected in clinical practice, are potentially asso-
ciated with good or poor outcome after an ESI for sciatica.

Methods

This review followed the PRISMA statement for reporting 
systematic reviews [18]. The protocol was registered on 
PROSPERO (CRD42020225777).

Eligibility criteria

Study eligibility criteria were guided by the PICOTS frame-
work [19], covering population, index prognostic factor, 

comparator prognostic factors, outcomes, timing and set-
ting/study design (Table 1). Included studies reported results 
for adults with a diagnosis of disc-related sciatica confirmed 
with MRI scan (or CT (Computerised Tomography) myelo-
gram) of any duration who received an ESI for their sciatica 
symptoms. Studies were excluded if they did not present 
any information, statistical or narrative, on the strength of 
association between prognostic factors and outcome(s). We 
did not include laboratory markers as prognostic factors as 
they are not routinely collected as part of usual healthcare 
for sciatica patients.

Search strategy and Study selection

Four electronic databases were searched (MEDLINE, 
EMBASE, CINAHL Plus, PsycINFO) from inception to 
November 2020. An updated search was carried out in Feb-
ruary 2022. Reference lists of included full text studies were 
searched. The search strategy used subject headings and free 
text searching, combining terms for prognosis, epidural ster-
oid injection and sciatica. The Medline search strategy is 
presented in Table 2.

The results of all searches were downloaded into EndNote 
X9 (available at https:// endno te. com/) to remove duplicates. 
The remaining studies were transferred to an excel spread-
sheet for initial title and abstract screening, aided by an eli-
gibility criteria checklist (Table 3).

All titles and abstracts were screened independently by 
two authors (AN & SS). Any disagreement was resolved 
through discussion. Full texts were independently screened 
by two authors (AN and SS) with a third reviewer (KS or 
KK) being consulted in the case of disagreements.

Data extraction

One reviewer extracted data for all the studies (AN) which 
was thoroughly checked by a second reviewer (SS). Data 
extraction was guided by CHARMS-PF, a modification of 
the checklist for critical appraisal and data extraction for sys-
tematic reviews of prediction modelling studies that can be 
used for prognostic factors [19]. Prognostic factors identified 
were grouped into domains of patient socio-demographics, 
health and lifestyle, medication, work, onset of sciatica, pain 
and function (disability), psychological measures, clinical 
assessment findings, MRI scan findings, EMG (Electromyo-
graphy) study findings, QST (Quantitative Sensory Testing) 
and level and number of injections.

Risk of bias

The Quality in Prognostic Studies (QUIPS) tool [20] was 
used by two authors independently (AN and SS) to assess 
the risk of bias for each study. It consists of six potential bias 

https://endnote.com
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domains: study participation, study attrition, prognostic fac-
tor measurement, outcome measurement, study confound-
ing, statistical analysis and reporting. Domains were rated as 
low, moderate or high [20]. If there was uncertainly or in the 
event a domain was considered not appropriate it was rated 
as unsure. Overall risk of bias classification was rated low, 
moderate or high risk. To achieve low overall risk of bias, 
each domain must score low in all the 6 domains.

Synthesis of results

Results extracted from studies, included unadjusted (or 
crude) and adjusted estimates of the association of the prog-
nostic factor with the outcome and corresponding standard 
errors or confidence intervals (e.g. odds ratio) for each prog-
nostic factor of interest [19]. Where possible, reporting of 
adjusted prognostic associations (from multivariable analy-
ses), including odds ratios, and 95% confidence intervals and 
p values were stated. Study heterogeneity precluded statisti-
cal pooling of results. Therefore a narrative synthesis was 
developed to provide an overview of the evidence for each 
prognostic factor.

A guide to systematic review and meta-analysis of prog-
nostic factor studies [19] was used as a guide to conduct 
the review and REMARK (reporting recommendations for 

tumour marker prognostic studies) [21] was used to guide 
the review reporting.

Results

Study selection

The search yielded 2726 citations after duplicates were 
removed. Following screening of titles and abstracts, the 
full texts of 130 studies were retrieved that satisfied the eli-
gibility criteria outlined in Table 3. Studies unrelated to the 
topic of interest or not meeting the eligibility criteria were 
excluded. If after reading title and abstract the eligibility was 
unclear, full texts were retrieved and assessed. The updated 
search on 3rd February 2022 identified 368 additional titles 
and abstracts for screening. Four studies fulfilled the inclu-
sion criteria therefore a total of 15 studies were included in 
the review (see the flowchart in Fig. 1).

Included studies

Fifteen studies, published between 1998 and 2021 (1606 
participants) provided information about potential prognos-
tic factors for patients with disc-related sciatica who had an 

Table 1  Criteria for inclusion and exclusion of studies

n/a not applicable; MRI magnetic resonance imaging; CT computerised tomography; EMG electromyography

Population
Adults (aged 16 years and over)
Diagnosis of disc-related sciatica confirmed with MRI scan (or CT myelogram)
Epidural steroid injection (ESI) delivered via transforaminal, interlaminar or caudal approaches, with or without image guidance
Index prognostic factors
Prognostic factors collected/measured before the ESI intervention and analysed for their association with outcome
Prognostic factors include patient characteristics, clinical assessment findings, EMG study findings, MRI scan or other imaging findings
Comparator prognostic factors
n/a
Outcomes
Leg pain, measures of function / disability, time to recovery, health-related quality of life or progression to another injection or surgery
Timing
Any data collection time-point to reflect short-term (0 to 2 weeks), medium-term (up to 3 months) and longer-term (up to 1 year) outcomes
Setting/Study design
Any healthcare setting
Prospective and retrospective longitudinal cohorts, randomised controlled trials
Exclusion criteria
Population
Spinal injection for a back related condition that is not disc-related sciatica
Index prognostic factors
Laboratory markers (e.g. obtained from simple blood tests or from material harvested during the injection) measured as prognostic factors
Setting/Study design
Unpublished studies, conference proceedings, single case studies, pilot randomised controlled trials (RCT) and non-English articles
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ESI for their symptoms [22–36] (see Table 4 for summary of 
included studies). Study designs included prospective (n = 6 
studies) and retrospective (n = 6) longitudinal cohorts, RCTs 
(n = 1), retrospective review of data from a previously pub-
lished RCT (n = 1) and data from an unpublished prospective 
cohort study (n = 1). The sample size of included studies 
ranged from 17 to 390 with a median of 73 participants.

Study characteristics

Three studies included mixed populations of sciatica attrib-
uted to disc herniation or stenosis [22, 24, 27] but were 
included because they analysed results of diagnostic sub-
groups. All studies indicated concordance between clinical 

findings of nerve root pain/ radicular pain and imaging (MRI 
or CT) findings. It was less clear from most of the studies 
whether the clinically identified nerve root was the same as 
that reported on imaging.

Participants’ age ranged from 17 to 88 years and female 
participants within studies ranged from 30 to 74%. The ESI 
routes of delivery were transforaminal (n = 7), interlami-
nar (n = 2) and caudal (n = 2). One study included all three 
approaches [22]. Another two studies [26, 31] performed a 
selective nerve root block (SNRB), which is technically sim-
ilar to a transforaminal ESI. The remaining study [25] did 
not clearly report the route of delivery. Fluoroscopic guid-
ance (with contrast dye) was used in 11 studies (including all 
transforaminal ESI and SNRB studies and one interlaminar 
ESI study), ultrasound guidance was used for the caudal ESI 
[33, 35] and two studies did not use image guidance [24, 
25]. Injectate solutions varied among the included studies, 
with differing use of corticosteroids (methylprednisolone 
acetate (n = 7), triamcinolone acetonide (n = 7) and dexa-
methasone (n = 1)) and different local anaesthetic (bupiv-
acaine (n = 8), lidocaine (n = 5), ropivacaine (n = 1). One 
study, which did not report the ESI route of delivery, did 
not use anaesthetic and reported a total volume used of 7 ml 
[25]. The total injectate volumes varied between ESI routes 
of delivery. Transforaminal ESI and SNRB ranged from 1.5 
to 4 ml, interlaminar ESI ranged from 3 to 9 ml and caudal 
ESI from 8 to 30 ml. One study did not report total volume 
used [26].

Characteristics of the individual studies are summarised 
in Table 4. Studies are grouped consistently in all tables 
according to the domains of the prognostic factor.

Prognostic factors

A total of 42 different prognostic factors were identified 
across the 15 studies (Table 5). The most assessed prognos-
tic factors were related to pain and function (n = 10 studies 
each), imaging features (n = 8 studies), patient socio-demo-
graphics (n = 7 studies), health and lifestyle (n = 6 studies), 
clinical assessment findings (n = 4 studies) and injection 
level (n = 4 studies). Six of the 15 studies [23, 24, 26, 33, 
34, 36] provided univariate/unadjusted analyses only.

Risk of bias

Nine of the 15 studies were judged as overall high risk 
of bias (RoB) and six studies were judged moderate RoB 
(Table 6 and Fig. 2). All high RoB studies had at least one 
domain judged as high RoB and the remaining domains were 
predominately moderate RoB. No study achieved low overall 
RoB, which required low risk ratings in all six domains [20]. 
In the individual domains of the QUIPS tool, low risk was 
most prevalent in the domain “outcome measurement”.

Table 2  Search strategy Medline

Search no Search term Results

1 Exp sciatic neuropathy/ 7115
2 Sciatic*.tw,kf 29,750
3 Ischialg*.tw,kf 152
4 ((disk* or disc*) adj3 (herniat* or pro-

lapse* or slipped)).kf,tw
12,678

5 Intervertebral disc displacement/ 18,774
6 Radiculopathy/ 5165
7 Radicular.kf,tw 7787
8 ((lumb* or sacr*) adj3 radicul*).kf,tw 2515
9 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 62,612
10 “Epidural*”.kf,tw 42,886
11 (Nerve adj2 block*).kf,tw 13,719
12 “Injection*”.kf,tw 579,321
13 Injections, Spinal/ 12,609
14 Injections/ 42,750
15 10 or 11 or 12 or 13 or 14 648,801
16 9 and 15 8775
17 Exp prognosis/ 1,651,581
18 “Prognos*”.kf,tw 626,383
19 “Predict*”.kf,tw 1,614,105
20 Exp Cohort Studies/ 2,042,708
21 Cohort.kf,tw 557,870
22 Exp disease progression/ 182,669
23 Time factors/ 1,192,326
24 Exp recurrence/ 184,902
25 Exp morbidity/ 564,505
26 Exp survival analysis/ 300,604
27 'Natural history''.kf,tw 49,189
28 Course.kf,tw 561,393
29 17 or 18 or 19 or 20 or 21 or 22 or 23 or 

24 or 25 or 26 or 27 or 28
6,331,903

30 9 and 15 and 29 2874
31 Exp animals/ not humans/ 4,744,209
32 30 not 31 2630
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Patient factors: demographics, health and lifestyle, 
medication, work and psychosocial factors

Seven studies investigated age [22, 24, 29, 31–33, 35] and 
six investigated gender [24, 29, 31–33, 35] but none found 
a statistically significant association with pain or disabil-
ity outcomes following ESI. None of the health and life-
style factors including body mass index (BMI) [29, 31, 35], 
smoking status [22, 31], type of previous surgery [24, 28] or 
comorbidities [31] showed a statistically significant associa-
tion with pain or medication use outcomes. Three studies 
considered work-related characteristics [22, 28, 31]. White-
collared office work [31] and increased physical demands of 
the job [28] were associated with poor outcomes in univaria-
ble analyses but neither remained significant in multivariable 
analyses. Secondary gain [22, 28] and history of an inciting 
event (e.g. lifting) [22, 31] were not found to be associated 
with outcome. Two studies using unadjusted analyses found 
higher levels of baseline depression to be associated with 
poorer outcomes of pain and the need for subsequent surgery 
[23, 26]. Medication use was investigated in two studies, 
neither found any association with pain reduction or changes 
in medication use after ESI [22, 28].

Sciatica related factors: onset of sciatica, pain 
and function

Of the two studies that investigated factors related to the 
onset of sciatica, no statistically significant association with 

pain outcomes were found for an inciting event [22, 31] or 
a previous sciatica episode versus a first episode [31]. For 
pain related factors, eight studies investigated pain duration 
[22, 24, 29–33, 35] and only one showed that pain duration 
less than 6 months was associated with better pain outcomes 
[35]. Only one [22] of seven studies [22, 24, 27–29, 31, 35] 
showed an association between higher baseline leg pain and 
a poorer pain outcome. Co-existing back pain [31], location 
of pain (calf, entire leg, thigh, gluteal) [31], bilateral sciatica 
[22] and side of sciatica (right or left) [31] showed no asso-
ciation with pain outcomes.

In unadjusted analysis, a study with 36 participants 
showed that pain not increased by walking was associated 
with poorer outcomes and pain that increased during cough-
ing was associated with better outcomes (reduced pain) [24]. 
One [31] of the three studies [28, 31, 35] that investigated 
baseline disability scores, found higher baseline Oswestry 
Disability Index score was associated with minimal or no 
pain relief after ESI, but no multivariable analysis was car-
ried out.

Clinical assessment findings

Four studies considered findings from the clinical assess-
ment [24, 30, 31, 35]; lumbar flexion [35], straight leg raise 
test [24, 31, 35], and sensory, motor or reflex deficit [30, 
31]. The only statistically significant association with poor 
pain outcomes, found in one study, was sensory deficit with 
pain relief (study did not report how pain was measured) 

Table 3  Title and abstract eligibility criteria checklist

LBP low back pain; ESI epidural steroid injection; EMG electromyography; MRI magnetic resonance imaging; RCT  randomised controlled trial

Study eligibility Yes Unclear No

Q1. Population: are the study participants adults (aged 18 +) with diagnosis of disc-related sciatica with imaging 
confirmation? Exclude non-specific LBP and sciatica not caused by disc herniation (e.g. stenosis)

Go to Q2 Exclude
Q2. Population: Is an epidural injection with steroid administered via transforaminal, interlaminar or caudal 

approaches?
Go to Q3 Exclude

Q3. Index prognostic factor: are prognostic factors collected/measured before ESI and analysed for their associa-
tion with outcome? Do they include any of the following;

 Patient characteristics,
 Clinical assessment findings,
 EMG study findings,
 MRI/ other imaging scan finding?

Go to Q4 Exclude
Q4. Outcome: Is one or more pain, physical function and/or additional healthcare use measured?

Go to Q5 Exclude
Q5. Timing: Are data collection time-points included to reflect either short (0–2 weeks), medium (up to 3 months) 

and/or longer-term (3 months +) outcomes?
Go to Q6 Exclude

Q6. Setting: Is the study design a longitudinal cohort or RCT and published in English?
Final decision Include Unclear Exclude
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in univariable analysis but it did not remain significant in 
multivariable analysis [31].

Investigation findings: MRI scans, EMG and QST

Eight studies considered various MRI scan findings as 
prognostic factors [29–36]. Following multivariable analy-
sis, low-grade nerve root compression was associated with 
better pain outcomes in two studies [30, 32], the presence 
of a lumbosacral transitional segment was associated with 
poorer outcomes [31] and the location of disc herniation 

either centrally [32] or non-foraminal [35], was associated 
with better pain outcomes.

EMG findings were considered in two studies [27, 
28]. In univariable analysis both showed an association 
between EMG evidence of sciatica and improved outcomes 
which remained significant in one of the two studies when 
adjusted for other baseline variables [27]. One small study 
considered QST, a test to measure mechanical and thermal 
sensations [25]. In adjusted analysis, greater dysfunction 
of Aδ-fibres (cold sensation) was associated with better 

Fig. 1  PRISMA flow diagram showing identification and selection of included studies
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Table 5  Prognostic factors investigated for association with outcome following an epidural steroid injection for disc-related sciatica, n = 15 stud-
ies

NPRS numerical pain rating scale; MRI magnetic resonance imaging, L4/L5 lumbar 4, lumbar 5; EMG electromyogram; QST quantitative sen-
sory testing

Prognostic factor domain Prognostic factors included Number of 
studies

Patient factors
Demographics Age [22, 24, 29, 31–33, 35] 7

Gender [24, 29, 31–33, 35] 6
Health and lifestyle Body mass index [29, 31, 35] 3

Smoking status [22, 31] 2
Past surgical history (all types) [24, 28] 2
Comorbidities [31] 1
Perceived health problem [24] 1

Medication High-dose opioid use [22] 1
Medication use (0 = nothing,1 = non-narcotic 2 = tramadol,3 = narcotic analgesic combination 4 = stronger narcotic 

medications [28]
1

Work Work status [31] 1
Physical demands of work [28] 1
Litigation status [28] 1
Secondary gain [22] 1

Psychological measures Anxiety and Depression [23, 26] 2
Sciatica related factors
Onset of sciatica Onset (e.g. sudden vs gradual) [31] 1

Inciting event (identified cause, e.g. work-related, motor vehicle collision, lifting event) [22] 1
Previous episode of sciatica [31] 1

Pain and function (disability) Pain duration [22, 24, 29–33, 35] 8
Baseline pain intensity [22, 24, 27, 29, 31, 35] 6
Pain experience (McGill Pain Questionnaire) [28] 1
Location of pain (e.g. coexistent back pain, left/right leg, bilateral symptoms, calf, entire leg) [22, 31] 2
Pain increased with activities (e.g. walking, sexual activities) [24] 1
Function (Oswestry Disability Index, Pain Disability index) [28, 31, 35] 3
Post-procedural 1-h NPRS score decrement* [29] 1

Clinical assessment factors
Clinical assessment findings Sensory deficit [30, 31] 2

Motor deficit [30] 1
Reflex deficit [30] 1
Straight leg raise test [24, 31, 35] 3
Lumbar flexion [35] 1

Investigation findings factors
MRI scan findings Level of disc herniation (e.g. L4/5, L5/S1) [30, 31, 33] 3

Type of disc herniation (e.g. protrusion, extrusion) [31–33, 35, 36] 5
Location of disc herniation (e.g. central, subarticular, foraminal) [30–33, 36] 5
Grade of nerve root compression (e.g. abutment, displacement, entrapment) [29–34] 6
Dimension/volume of herniation (e.g. ratio area of herniation and spinal canal) [30, 32, 33, 36] 4
Presence of lumbosacral transitional vertebra [29, 31] 2
Associated spinal stenosis/degenerative changes (at the segment affected by the herniation) [30, 32] 2
Grade of disc degeneration (grade 1 (normal), 2, 3 vs grade 4, 5 (collapsed)) [33] 1
Disc hydration (e.g. high, moderate or low) [32] 1
Disc height loss (e.g. none, less than half, more than half) [33] 1

EMG findings Evidence of radiculopathy (sciatica) on EMG [27, 28] 2
QST findings Evidence of individual nerve fibre dysfunction: heat (C-fibre), cold (Aδ-fibre), vibration and touch (Aβ-fibre) [25] 1
Injection factors
Injection factors Injection level [29, 32, 35] 3

Multilevel injections [22] 1
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Table 6  Methodological assessment according to six domains of potential bias (QUIPS)

Study Study participa-
tion

Study attrition Prognostic 
factor measure-
ment

Outcome 
measure-
ment

Study confound-
ing

Statistical 
analysis and 
reporting

Overall risk of bias

Engle et al. 
(2019) [22]

Moderate Moderate Moderate High Moderate Low High

Bahar-Ozdemir 
et al. (2020) 
[23]

Low Moderate Low Moderate High Unsure High

Rivest et al. 
(1998) [24]

Moderate High High Moderate Moderate Moderate High

Schiff, Eisenberg 
(2003) [25]

Moderate Low Low Moderate Moderate Low Moderate

Shaikh et al. 
(2021) [26]

Moderate Low Moderate Moderate High High High

Batistaki et al. 
(2017) [27]

Moderate Moderate Moderate Moderate Moderate Moderate Moderate

Tong et al. (2003) 
[28]

Moderate Unsure Moderate Low Moderate Unsure Moderate

Sencan et al. 
(2020) [29]

Moderate Low Moderate Moderate Moderate Moderate Moderate

Ghahreman, 
Bogduk (2011) 
[30]

Moderate Moderate Low Unsure Moderate Moderate Moderate

Kanna et al. 
(2019) [31]

Low Low Unsure High Moderate Moderate Moderate

Choi et al. (2007) 
[32]

Moderate High Moderate Low Moderate Moderate High

Cha et al. (2014) 
[33]

High Low Moderate Unsure High Low High

Paidin et al. 
(2011) [34]

High High Moderate Low High Moderate High

Elashmawy et al. 
(2020) [35]

Low Moderate Moderate High Moderate Moderate High

Kwak et al. 
(2021) [36]

Moderate High Low Moderate High High High

Fig. 2  QUIPS Risk of Bias 
summary: Review authors’ 
judgement about each risk 
of bias domain presented as 
percentages across all included 
studies (n − 15)
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pain outcomes and dysfunction of Aβ-fibres (vibration/
touch) was associated with poorer outcomes (Table 7).

Injection factors

Of the three studies that considered the level the ESI was 
delivered (e.g. L5/S1) [29, 32, 35], one found that a target 
level other than between L2 and L4 was associated with 
better pain outcomes [35]. One study comparing multilevel 
injections (two or more) with single-level injections found a 
7.5-fold increase in the odds of a better pain outcome favour-
ing multilevel injections [22].

Discussion

This is the first systematic review to synthesise the literature 
investigating factors that can be routinely collected in clini-
cal practice, as prognostic factors associated with outcomes 
following ESI for patients with disc-related sciatica. The 
review found 15 eligible studies, which explored 42 poten-
tial prognostic factors assessed before the ESI. Our review 
showed that no prognostic factor is consistently associated 
with patient outcomes, most studies found no association or 
conflicting results. Overall study quality was low with all 
judged to have moderate or high risk of bias and between-
study heterogeneity precluded statistical pooling of results. 
Considering the frequent use of ESIs in clinical practice, the 
search results are surprising. It was anticipated that there 
would be more high-quality prognosis studies of this nature.

The most commonly assessed prognostic factors were 
patient demographics, health and lifestyle factors, leg pain 
related factors and MRI scan findings but even these were 
only included in, at most, six to eight of the studies. All but 
one of the studies used a measure of pain as a primary out-
come but a variety of methods of measuring and defining a 
good or poor outcome was evident across studies.

Comparison of results to similar studies

To our knowledge, one systematic review has been published 
on prognostic factors associated with treatment outcomes 
for sciatica [16] but it only focused on imaging factors and 
laboratory inflammatory biomarkers. That review searched 
only one database and identified eight eligible studies with 
mixed populations (disc herniation and spinal stenosis) and 
ESIs for lumbar and cervical spine which makes it difficult 
to compare our results. For MRI imaging, the review con-
cluded that nerve root compression grading, based on two 
studies, can predict short-term pain reduction after ESI. Our 
review, which included these two studies and four additional 
studies showed inconsistent results for grades of nerve root 
compression and their association with outcome. The review 

suggested elevated inflammatory biomarkers (obtained from 
simple blood tests or material harvested during the injection) 
seemed promising to predict outcomes. The evidence of the 
role of biomarkers in sciatica is not convincing [40]. Bio-
markers were not included in this review as potential prog-
nostic factors to inform a future prospective cohort study 
data collection as those specific to ESI are costly to perform 
and analyse and not routinely collected in clinical practice.

In the absence of similar reviews of ESIs for disc-related 
sciatica, we compared findings to reviews of prognostic fac-
tors in sciatica treatment outcomes. A review of factors asso-
ciated with recovery following lumbar discectomy surgery 
for sciatica reported higher severity of pre-operative leg pain 
predicted better outcomes (reduced leg pain) at 2 and 7 years 
[41]. The review showed very low-level evidence that a 
lower pre-operative measure of health-related quality of life 
(measured by the EQ-5D) predicted better health-related 
quality of life at 2 years. There was low-level evidence to 
support duration of leg pain pre-operatively not being asso-
ciated with outcome, and very low-quality evidence that sup-
ported other factors of pre-operative disability, duration and 
severity of back pain, ipsilateral SLR and forward bend not 
being associated with outcome. For non-surgically treated 
sciatica patients, there was positive association with strong 
evidence for leg pain intensity at baseline as a prognostic 
factor for subsequent surgery [42]. Overall, there is a lack of 
clear and consistent factors predicting outcomes in patients 
with sciatica [42–44] that has made it challenging to design 
prognostic models to guide treatment decision-making. A 
stratified care model developed for sciatica patients based 
on prognosis and factors associated with referral to spinal 
specialists was not superior to non-stratified usual care [45]. 
The authors of that trial recommended further research to 
identify factors associated with outcomes to help develop 
better predictive models for use in clinical decision-making.

Strengths and limitations of the review

The inclusion of a broad range of potential prognostic fac-
tors, treatment outcomes and study designs, consisting of 
RCTs, retrospective and prospective cohorts, strengthens 
the completeness of this review. But it could be argued that 
a more robust streamlined review was possible if only pro-
spective study designs has been included, which are con-
sidered optimum for prognostic factor research [19, 46] and 
if we limited our eligibility criteria to a minimum sample 
of 100 participants as other prognostic factor systematic 
reviews have done [47]. Only four studies in the review used 
a prospective design and 10 of the 15 studies had a sample 
size with outcome follow-up data of less than 100 partici-
pants. It was anticipated that more high-quality prognosis 
studies would have been identified considering the popular 
use of ESIs. This raises the potential of publication bias and 
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selective reporting which is common in prognosis research 
[19].

Limitations of the review include the moderate to high 
risk of bias across the available studies. Therefore the con-
clusion of the review showing that no prognostic factor was 
consistently associated with patient outcome, may be in part 
due to the overall poor quality of the studies. Non-English 
studies were not included in the search strategy therefore 
potentially relevant studies may have been missed. The defi-
nition and diagnosis of sciatica was ambiguous in two of the 
included studies. It is possible therefore that not all subjects 
had disc-related sciatica. The diverse measured time-points 
and outcome measures used, ranging from pain outcomes 
(with differing definitions of what resulted in treatment suc-
cess and failure), inconsistent disability outcomes and com-
plex composite measures of pain severity and medication 
use, may also contribute to conflicting results. The review 
identified only four papers that focused on injection related 
factors as potential prognostic factors, three looked at the 
level of injection and one on multilevel injections versus 
single level. Other factors such as the injection approach, the 
type and dose of medication used were not considered in any 
of the papers we reviewed. This reflects current clinical prac-
tice where multiple types of ESI are performed, delivered 
through transforaminal, interlaminar or caudal approaches 
with varying steroid and anaesthetic types and dosages.

To consider injection related factors as potential prog-
nostic factors would require a large cohort study, likely 
multicentre in nature to capture different practices and have 
enough numbers with different types of injections that could 
be used in the prognostic factor analysis. Alternatively, an 
individual participant data analysis would be needed, com-
bining data and outcomes from existing trials and cohort 
studies to test injection factors as potential prognostic 
factors.

Conclusions and next steps

This systematic review highlights the continued uncertainty 
about prognostic factors in patients having ESI for sciatica. 
There is a clear need for a suitably powered, low risk of bias, 
prospective cohort to more carefully investigate factors that 
predict outcome following ESI. The results of this system-
atic review can help to inform at least some of the decisions 
about the predictors assessed in such a future cohort study. 
The variations in outcomes used across studies also high-
lights that there should be international agreement on the 
definition of treatment success that can be used consistently 
in future cohort studies and trials of ESIs.
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