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Interventions. Three reviewers with formal
training and certification in evidence-based medicine searched the literature on non–imageguided lumbar interlaminar epidural steroid
injections. A larger team of seven reviewers independently assessed the methodology of studies
found and appraised the quality of the evidence
presented.
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Objective. To determine the effectiveness and risks
of non–image-guided lumbar interlaminar epidural
steroid injections.
Design. Systematic review.

Outcome Measures. The primary outcome assessed
was pain relief. Other outcomes such as functional
improvement, reduction in surgery rate, decreased
use of opioids, and complications were noted, if reported. The evidence was appraised in accordance
with the Grades of Recommendation, Assessment,
Development and Evaluation (GRADE) system of
evaluating evidence.
Results. The searches yielded 92 primary publications addressing non–image-guided lumbar interlaminar epidural steroid injections. The evidence
supporting the effectiveness of these injections for
pain relief and functional improvement in patients
with lumbar radicular pain due to disc herniation or
neurogenic claudication secondary to lumbar
spinal stenosis is limited. This procedure may
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provide short-term benefit in the first 3–6 weeks.
The small number of case reports on significant
risks suggests these injections are relatively safe.
In accordance with GRADE, the quality of evidence
is very low.
Conclusions. In patients with lumbar radicular pain
secondary to disc herniation or neurogenic claudication due to spinal stenosis, non–image-guided
lumbar interlaminar epidural steroid injections
appear to have clinical effectiveness limited to
short-term pain relief. Therefore, in a contemporary
medical practice, these procedures should be restricted to the rare settings where fluoroscopy is
not available.

Introduction
Lumbar interlaminar epidural steroid injections (L-ILESIs)
are one of the most commonly performed medical procedures in the United States, and by far the most frequently performed intervention in pain medicine clinics
[1]. Their use is also increasing significantly [2].
Results of many studies investigating the various aspects of L-ILESIs have been published. Their assertions and conclusions about indications and
effectiveness have been conflicting because of different
interpretations of the available data. Among other reasons, the lack of consensus could be attributable to the
fact that this procedure has been used for different indications, such as radicular pain due to disc herniation,
spinal stenosis, and even isolated axial low back pain
(without radicular component) and many studies have
failed to report results for these different subgroups.
Failure to separately analyze the data on different pathological processes creates a fertile ground for data
misinterpretation.
Traditionally, L-ILESIs have been performed without
radiographic guidance or verification. The foundation for
contemporary techniques is based on literature published before image guidance became available and
was adopted in practice. Despite the increased use of
fluoroscopy over the past 20 years, many practitioners
still use a non–image-guided technical approach for depositing steroids to the epidural space [3]. With evidence that calls into question the accuracy of this
procedure when performed “blindly” [4–7], it is pertinent
to know the effectiveness of non–image-guided
L-ILESIs.
The goal of this systematic review is to assess the data
on the effectiveness of non–image-guided L-ILESI with
attention to the specific underlying pathology.
2

Methods
Three investigators, who all have formal training and
certification in evidence-based medicine and are members of the Standards Division of the Spine Intervention
Society, searched the scientific literature independently
for publications on the effectiveness and any adverse effects of non–image-guided L-ILESIs. The literature
search was conducted in PubMed using the keywords
lumbar, epidural, steroid, injection, radicular pain, radiculopathy, radiculitis, stenosis, and back pain. The
searches encompassed all scientific articles published
until December 2015. The only exclusions were nonEnglish language articles, non-human studies, studies
with a follow-up of less than 2 weeks, conference abstracts, and case reports, unless they were reports of
complications. When suitable articles were retrieved, the
references of each were perused for relevant citations
that had not been identified by the database searches.
Similar to previous systematic reviews done by the
Standards Division, studies were sorted based upon
their contents, methodology, and study type [8–11].
Manuscripts were also appraised by each of the investigators independently and then as a group, using an
instrument developed by the Standards Division to facilitate reliable assessment of studies of therapeutic effectiveness. Of special note—many researchers have
designed their randomized controlled trials (RCTs) using
local anesthetic as a placebo control. However, because there are some data to suggest that local anesthetic may have some therapeutic effect, those studies
that compared non–image-guided L-ILESI to local anesthetic were considered pragmatic studies in this review
[12,13].
The data produced from all of the studies were
appraised and the resultant body of evidence was analyzed to determine whether it provided evidence regarding effectiveness of the procedure for a given pathology.
This was imperative because these diseases have different natural histories requiring different follow-up periods,
and they possibly may incur different responses to treatment. Additionally, studies were assessed for their use
of validated outcome measures and presentation of categorical data. The failure to use validated outcome instruments was considered a deficiency that was
incompatible with a study providing any constructive
evidence.
Many studies addressing non–image-guided L-ILESIs
were published several decades ago, at a time when it
was considered acceptable to report only group mean
outcome data. While group data suggest a procedure is
effective, they are inconclusive as they assume normally
distributed pain scores and do not inform us about how
many patients are benefitting and to what extent. In this
systematic review, group data were accepted only as a
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Additionally, the relative risks of the procedure will be
reviewed.
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Figure 1 Categorization of potentially relevant articles generated by the literature search. (Note: Several studies addressed both lumbar disc herniation and lumbar spinal stenosis.)
guide indicating the background trends, while for true
assessment of effectiveness the categorical data from
which success rates can be determined were used. The
definition of success rates varied with pathology studied
and was defined by the original authors.
That body of evidence was evaluated using the GRADE
system of appraisal to determine the quality of the evidence of the effectiveness of non–image-guided
L-ILESIs [14]. A similar process was undertaken for reviewing any potential risks associated with this
procedure.

Results
A literature search yielded 92 articles on non–imageguided L-ILESIs for treatment of low back and/or lower
extremity pain of varying etiologies. Of the 92 articles,
32 were excluded for a variety of reasons (Table 1)
[15–46]. These articles were assigned to the categories
noted in Figure 1. Otherwise, accepted were 39 articles addressing the effectiveness of non–image-guided
L-ILESI and 21 publications that discussed aspects of
the safety of the procedure and its associated risks.

Radicular Pain Secondary to Lumbar Herniated
Intervertebral Disc
The primary articles on non–image-guided L-ILESI for
the treatment of lumbar radicular pain secondary to a
disc herniation consisted of 11 observational studies,
five pragmatic RCTs and eight explanatory RCTs.
Overall, the literature was very diverse in both study design and quality.
Observational Studies
Of the 11 observational studies [47–57], only four
[47,52,54,55] provided data on validated outcome
measures. Among those that used validated outcome
measures, only one study provided categorical data
[47]. This recent prospective study of 62 patients reported a high success rate of 81% at 6-month followup following non–image-guided L-ILESI. Importantly,
“success” was defined by the article’s authors as a reduction of more than 10 points in Oswestry Disability
Index (ODI) scores. The change of this magnitude is
considered a minimal clinically important difference in
chronic low back pain, but not in lumbar radicular pain
[58], thus calling into question the clinical significance of
the reported success rate.
Pragmatic Studies

Effectiveness
The 39 primary studies of effectiveness included 21 observational studies, nine pragmatic studies, and nine explanatory studies on a variety of spine pathologies. The
methodological weaknesses of these studies are outlined in Tables 2a, 2b, and 2c.

Five pragmatic RCTs compared the effectiveness of
“non–image-guided” L-ILESI with other treatments in
patients with lumbar radicular pain due to an intervertebral disc displacement. All the studies exhibited significant shortcomings. Three studies failed to include any
validated outcome measures (Table 2a). One study
used a 75% subjective improvement as the only
3
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Table 1

Excluded studies
References

Technique description; no outcomes assessed
Multiple independent interventions

Barry and Kendall (1962) [16], Bartynski et al. (2005) [17]
Burn and Langdon (1970) [19], Nawani et al. (2010) [36],
Thomas et al. (2003) [41], Warr et al. (1972) [44]
Arnhoff et al. (1977) [15], Butterman (2004) [21], Forrest
(1980) [24], Friedly et al. (2008) [25], Heyse-Moore (1978)
[28], Kraemer et al. (1997) [33], Mandel et al. (2013) [34],
Radcliff et al. (2013) [38], Simotas et al. (2000) [39]
Campbell et al. (2007) [22], Fanciullo et al. (2001) [23],
Hopwood et al. (1993) [29], Jacobs et al. (1983) [31], Kang
et al. (2012) [32], Wang et al. (1997) [42], Warfield and
Crews (1987) [43], Yi et al. (2012) [45], Younes et al.
(2007) [46]
Beliveau (1971) [18], Green et al. (1980) [26], Power et al.
(1992) [37], Snoek et al. (1977) [40]
Burn and Langdon (1974) [20]
Guten (1981) [26], Ice et al. (1995) [30]
Mangar and Thomas (1991) [35]

Lack of subgroup analysis (i.e., multiple techniques/
approaches, some use of imaging)

Poorly defined outcomes or outcomes unrelated to
effectiveness of L-ILESI

Less than 2 weeks follow-up
Pharmacokinetic only
Case reports (not related to complications)
Letter

outcome measure and observed no difference in this
outcome between subjects treated with non–imageguided L-ILESI and those who received epidural local
anesthetic [59]. Both patients with lumbar radicular pain
due to disc herniation and those with neurogenic claudication were included in the study. The subgroup analysis did not demonstrate any dissimilarity in the
outcome based on the diagnosis. Another RCT used a
change in patients’ conditions (“improved, no change,
worse”) as the outcome measure and reported that lumbar epidural injection of steroid together with local anesthetic produced significantly better results than lumbar
epidural injection of local anesthetic alone when assessed at 1 month but not thereafter [60]. Finally, a
small trial of 20 patients found equal effectiveness of
epidural and intrathecal steroid injections in providing
subjective pain relief, measured as “complete relief, improvement, or no benefit” in patients with clinically diagnosed lumbar radicular pain [61].
1Other RCTs used validated outcome instruments but
did not provide any categorical data. Two studies investigated the effectiveness of non–image-guided L-ILESI
versus conservative treatment. The first open label study
randomly assigned patients to receive conservative care
or conservative care plus non–image-guided L-ILESI and
found no statistical significance in pain relief between
these groups [62]. A double-blind pragmatic RCT compared the effectiveness of non–image-guided L-ILESI to
lumbar intramuscular injection of the same steroid in the
treatment of patients with heterogeneous pathology
(including disc herniation, spinal stenosis, or combination
of both) [63]. The authors concluded that regardless of
the diagnosis, visual analog scale (VAS) scores were
“better” in the non–image-guided L-ILESI group at 2
4

weeks and at 35 days but not at 2 years. No baseline or
post procedure pain intensity scores were reported.
Due to the aforementioned major limitations, all the
pragmatic studies failed to provide any meaningful evidence of effectiveness of non–image-guided L-ILESIs.
Explanatory Studies
Eight explanatory RCTs met criteria for inclusion in this
review.

Lower Quality Explanatory RCTs
All four studies in this category used a reasonable placebo in their control groups—administration of saline injection into interspinous ligament [64–67]. Two of these
studies either did not present any data on validated outcome measures or presented the data only in a graph
with no standard deviations so that neither exact pain
intensity before and after the procedure could be determined, and 95% confidence intervals could not be calculated (Table 2a) [64,65].
In the first study, pain relief was approximated by calculation of the number of unspecified analgesic tablets
consumed per day coupled with the patient’s assessment of pain as “severe, not severe, or none” [64]. The
authors reported a positive outcome favoring non–
image-guided L-ILESI over the placebo injection based
on pain relief and disability at 3 months. However, lack
of validated outcome measurements, overlapping 95%
confidence intervals, and a dropout rate of 20% significantly degraded the quality of these findings.
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 less than 20% at 12 weeks; 23.7% at 52 weeks.
þ unclear loss to follow-up.
䊏 although followed, data not presented prior to 1 year.

Observational Studies
Baral (2011) [47]
Berman et al. (1984) [48]
Cho et al. (1970) [49]
Ito et al. (1971) [50]
Mashari et al. (2012) [51]
Mobaleghi (2011) [52]
Papagelopoulos et al. (2001) [53]
Pirbudak et al. (2003) [54]
Rivest et al. (1998) [55]
Schiff and Eisenberg (2003) [56]
Warfield and Crews (1987) [57]

Pragmatic Studies
Cuckler et al. (1985) [59]
Rogers et al. (1992) [60]
Winnie et al. (1972) [61]
Buchner et al. (2000) [62]
Wilson-MacDonald (2005) [63]



Lack of
categorical
data

Methodological weaknesses in lumbar disc herniation studies

Explanatory Studies
Dilke et al. (1973) [64]
Klenerman et al. (1984) [65]
Ridley et al. (1988) [66]
Helliwell et al. (1985) [67]
Arden et al. (2005)/
Price et al. (2005) [68,69]
Carette et al. (1997) [70]
Valat et al. (2003) [71]

Table 2a
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Table 2b Methodological weaknesses in lumbar spinal stenosis studies
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 less than 20% at 12 weeks; 23.7% at 52 weeks.
þ unclear loss to follow-up.
䊏 although followed, data not presented prior to 1 year.

Observational Studies
Bowman et al. (1993) [74]
Harley et al. (1967) [75]
Jamison et al. (1991) [76]
Koning et al. (2002) [77]
Runu et al. (2005) [78]
Sayle-Creer and
Swerdlow (1969) [79]
Andersen et al. (1987) [80]
Hickey et al. (1987) [81]
Rosen et al. (1988) [82]





Lack of
categorical
data

Methodological weaknesses in studies with unclear or multiple etiologies

Pragmatic Studies
Laiq et al. (2009) [83]
McGregor et al. (2001) [84]
Owlia (2007) [85]
Rocco et al. (1989) [86]

Table 2c
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The second study used two additional control groups:
20 mL of epidural bupivacaine and 20 mL of epidural saline [65]. The authors reported no difference in outcomes between the four groups and claimed that 75%
of all the patients improved or were “cured” regardless
of procedure performed. These results suggest that
“success” is achieved for reasons other than agent injected. The small sample size and non-consecutive patients further diminished the quality of results.

The fourth study was a small RCT with 39 patients and
non-blinded investigators [67]. The data on the change
in VAS and angle of straight leg raise were presented in
graph formats only. The authors reported significant improvement in these outcomes in the index group compared with placebo at 1- and 3-month follow-up;
however, this conclusion is difficult to accept given the
lack of numerical data. The categorical outcome of a
simple binary subjective patient response “definite improvement” or “no improvement” was more favorable in
the treatment group, but no differences between the
groups were found in the number of patients who were
able to reduce their analgesic requirements by 50% or
greater. In light of the aforementioned limitations, while
these four lower quality explanatory RCTs are suggestive of a positive treatment effect, they provide nominal
evidence of efficacy.

Higher Quality Explanatory RCTs
Another four double-blind explanatory RCTs were more
rigorous in presenting their outcomes and considered to
be of higher quality (Table 3). Two of these presented
similar empirical data on the same group of patients
and were appraised as one study [68,69].
Each of the four RCTs recruited adequate numbers
of consecutive patients with satisfactorily described
inclusion/exclusion criteria, appropriately randomized
patients to receive active/inactive well-described interventions, monitored outcomes with validated instruments at
reasonably consistent follow-up intervals, blinded data
acquisition, and performed suitable statistical analyses
including presentation of categorical data, and attempted
to control for concurrent co-interventions. By accounting
for these variables, the precision and accuracy of their
findings reduced errors related to both observer bias and
8

The first study of 158 patients compared one to three
non–image-guided L-ILESIs with 80 mg of Depo-Medrol
in 8 ml saline with epidural injection of 1 ml saline [70].
Mean VAS scores for leg pain improved more in the epidural steroid injection (ESI) group at 6 weeks, but the
difference disappeared at 12 weeks. Categorical outcomes of patient-reported “marked” or “very marked”
improvement and ODI of less than 20 found no statistically significant differences at any follow-up. None of the
changes in several secondary outcome measures
(Table 3) at 3-month follow-up differed significantly between the index and placebo groups.
In the second higher quality RCT, 85 subjects were
randomized to receive either three epidural injections of
2 ml prednisolone or 2 ml of saline [71]. The primary categorical outcome measure was patients’ perceived degree of overall improvement on a descriptive four-item
scale (“recovery, marked improvement, slight improvement, or worse”). Patients rating their improvement as
“recovery” or “marked improvement” were considered
successfully treated. No significant difference in outcome between active treatment and placebo was demonstrated at the end of the study (day 35). The
numerous secondary outcome measures [VAS, Schober
test, straight leg raise test, Dallas pain questionnaire,
Roland-Morris disability index] were reported only at
20-day follow-up, and none of them showed differences
between the active treatment and the placebo groups.
The third study evaluated 228 participants and utilized
an interspinous ligament injection of saline as a placebo
[68,69]. The primary categorical outcome measure
specified by the authors was ODI improvement of 75%
or more. There were more patients who achieved success based on this outcome in the active treatment
group compared with placebo at 3-week follow-up;
however, because of overlapping 95% confidence intervals, statistically significant difference between the
groups was not demonstrated (Table 3). The superiority
of the active treatment compared with the placebo was
also not present at 6 weeks or at 1-year follow-up.
Additionally, other outcome measures including VAS
pain scores, use of other health care resources, days
off work, and return to work also showed no difference
by 6-week follow-up.
Neurogenic Claudication Secondary to Lumbar
Spinal Stenosis
Despite the long history of performing non–imageguided L-ILESI for the treatment of patients with lumbar
spinal stenosis, the literature on this subject was very
scarce. The primary articles on this procedure for the
treatment of neurogenic claudication consisted of five
observational studies, two pragmatic RCTs, and one explanatory RCT (Table 2b).
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A third study of 35 patients can be classified as an RCT
for 2 weeks only; between 2 and 12 weeks, patients
were unblinded to treatment and allowed to crossover
to active treatment [66]. The authors claimed that non–
image-guided L-ILESI provided better pain relief compared with placebo due to a 46% median decrease in
VAS scores in the index group compared with no improvement in the control group at 2 weeks.
Nonetheless, with no data on pain scores and no categorical data, the study cannot provide any compelling
evidence of efficacy.

chance, thereby providing more reliable information concerning the effects of non–image-guided L-ILESI for radicular pain and disability.

Unilateral
Sciatica

228

35*

Arden et al. (2005)/
Price et al.
(2005) [68,69]

Fukusaki et al.
(1998) [73]

*In explanatory section of study.

Sciatica

85

Valat et al. (2003) [71]

Pseudoclaudication,
spinal stenosis

Sciatica

158

Carette et al.
(1997) [70]

Diagnosis

N

Reference

ODQ, Likert scale, VAS,
SF-36

Walking distance

1 week, 1 month,
3 months

VAS, Dallas Pain
Questionnaire, RolandMorris, use of analgesics

ODQ, Sickness Impact
Profile, VAS, McGill Pain
Questionnaire

Major outcome measures
used

3,6,12,52 weeks

20,35 days

3,6,12 weeks

Follow-up

Explanatory studies providing categorical data on validated outcome measures

More than 20m of walking
distance

75% improvement in ODQ

Patient-rated improvement
as “recovery” or “marked
improvement” þ no need
for pain medications

ODQ  20

Definition of success
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Table 3

3 weeks: 19.5% (95% CI
10.65–28.35) vs 16.3%
(95% CI 8.21–24.39)
3 months: 37.7% (95% CI
26.88–48.52) vs 41.8%
(95% CI 30.99–52.61)
20 days: 51% (95% CI
36.06–65.94) vs 36%
(95% CI 21.48–50.52)
35 days: 49% (95% CI
34.06–63.94) vs 48% (95%
CI 32.89–63.11)
3 weeks: 12.5% (95% CI
6.58–18.42) vs 3.7% (95%
CI 0.14–7.26)
6 weeks: N/A
12 weeks: N/A
52 weeks: 32.5% (95% CI
24.12–40.88) vs 29.6%
(95% CI 20.99–38.21)
1 week: 63.2% (95% CI
41.52–48.87) vs 12.5% (95%
CI 3.7–28.7)
1 month: 15.8% (95% CI
0.6–32.2) vs 6.3% (95% CI
5.6–18.2)
3 month: 5.3% (95% CI
4.77–15.37) vs 6.3% (95%
CI 5.6–18.2)

Success rate index vs placebo
(confidence intervals)

Non–Image-Guided Lumbar Interlaminar Epidural Steroid Injections
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Table 4

Adverse effects and complications associated with non–image-guided L-ILESI

Adverse Effects and Complications
Complication

Reference

Technique

Transient headaches—2 patients
Subdural injection
Subdural injection
Horner’s Syndrome and headache
Subarachnoid pneumocephalus
Acute intracranial subdural hematoma
Paraplegia
Stroke; acute paraplegia
Aseptic meningitis
Epidural abscess
Extradural abscess
Bacterial meningitis and cauda equina syndrome
Aseptic lumbar epidural abscess
Epidural abscess and meningitis
Cushing’s Syndrome
Transient hypercorticism
Suppression of adrenal function
Cushing’s Syndrome
Epidural lipomatosis
Epidural lipomatosis
Allergic or pseudoallergic reaction

Abram et al. (1979) [87]
Williamson (1990) [90]
Lehmann and Pallares (1995) [89]
Datta (2004) [95]
Hawley (2005) [88]
Ozdemir et al. (2007) [94]
Thefenne (2010) [91]
Oliver et al. (2012) [93]
Gutknecht (1987) [101]
Chan (1989) [96]
Goucke (1990) [98]
Cooper (1996) [97]
Sabel et al. (2000) [100]
Hooten (2004) [99]
Knight and Burnell (1980) [103]
Stambough et al. (1984) [104]
Kay et al. (1994) [105]
Boonen (1995) [102]
McCullen et al. (1999) [106]
Sandberg and Lavyne (1999) [107]
Simon et al. (1989) [108]

Infection/Inflammation

Steroid

Allergy

Observational Studies
Four observational studies included subjects with both
lumbar spinal stenosis and lumbar radicular pain due to
disc herniation but provided separate data based on the
patients’ diagnoses. Among those, two studies [51,53]
did not report any data on validated outcome measures
and the other two [52,55] provided no categorical data.
A retrospective study claimed improvement from nonimage-guided L-ILESI in six out of 13 patients with
neurogenic claudication due to lumbar spinal stenosis
based only on the patient’s decision to opt out of proposed surgery [72].
Pragmatic Studies
The two pragmatic RCTs presented the data separately
based on the diagnosis. The first study used a 75%
subjective improvement as the only outcome measure
and observed no difference in this outcome between
subjects treated with non–image-guided L-ILESI and
those who received epidural local anesthetic [59]. The
second study was a double-blind pragmatic RCT that
compared the effectiveness of non–image-guided
L-ILESI to lumbar intramuscular injection of the same
steroid in the treatment of patients with heterogeneous
pathology (including disc herniation, spinal stenosis or
combination of both) [63]. The authors found that VAS
scores were “better” in the non–image-guided L-ILESI
group (P < 0.004) at 2 weeks and at 35 days, but not at
10

2 years. Unfortunately, acceptance of this data is hardly
possible because no baseline or post procedure pain intensity scores were reported.

Explanatory Studies
The only explanatory RCT included 53 patients and
used epidural saline and mepivacaine as the comparison treatment, whereas the index treatment consisted
of epidural injection of a combination of this local anesthetic with methylprednisolone [73]. The study was well
designed with a comparatively small number of subjects
being the most noticeable of its very few drawbacks
(Tables 2 and 3). All of the patients in the three groups
had walking tolerance of less than 20 meters because
of severe leg pain with this exercise. The primary outcome measure was walking distance with the criterion
of success defined as the improved walking tolerance of
more than 20 meters. A significant improvement at
1-week follow-up was demonstrated in patients who
received either an epidural local anesthetic or its combination with steroid compared with epidural saline, but
no difference between any of the groups was seen at 1
or 3 months post-intervention. The results led to the
conclusion that non–image-guided L-ILESI had only a
very short transitory effect on walking distance in patients with spinal stenosis and neurogenic claudication.
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Back and/or Leg Pain Secondary to Unclear or
Multiple Etiologies
Many articles assessed the effectiveness of non–imageguided L-ILESI in groups of patients with disc herniation
and stenosis and failed to present data for the different
diagnoses: nine observational studies and four pragmatic RCTs (Table 2c).
Observational Studies

Pragmatic RCTs
A single-blind trial demonstrated more pain relief in the
non–image-guided L-ILESI group at 2 weeks and 1
month compared with the conservative care group, but
this difference dissipated at 3-month follow-up [83].
Another open label RCT with poorly defined inclusion
criteria allowing enrollment of patients with both axial
low back and radicular pain compared the benefits of
performing caudal ESI to non–image-guided L-ILESI
[84]. Neither group demonstrated any benefits at 6
weeks or 6 months compared with baseline, and the
loss to follow-up in this study reached 33% at 6
months. An open label trial compared two doses of epidural methylprednisolone in the treatment of patients
with intervertebral disc herniation with or without spinal
stenosis [85]. Subjects were randomized to receive either 80 mg or 40 mg of the steroid. No raw data on pain
scores before and after treatment were reported and no
separate analysis for the patients who had spinal stenosis was provided. The study demonstrated improvement in VAS scores in both groups, but did not find any
difference in effectiveness between the groups at followups from 2 weeks to 3 months.
One double-blind trial used both a validated outcome
measure for pain intensity (VAS) and provided some rudimentary categorical data noting whether the patients
got subjectively better or worse, or had no change
after the treatment [86]. Enrolled patients with various
somatic and lumbar radicular pain included under
the umbrella of “post-laminectomy syndrome” were
randomized into three groups: epidural steroid with local
anesthetic, morphine and local anesthetic, or the combination of all three drugs. Only one patient in the

GRADE Evaluation of Evidence of Effectiveness
The effectiveness data were evaluated in accordance
with the GRADE system of rating quality of evidence
[14]. The data for the outcomes in patients with lumbar
disc herniation (LDH) and lumbar spinal stenosis (LSS)
were evaluated separately. Based on the findings provided by the high-quality explanatory studies, the
evidence regarding effectiveness of non–image-guided
L-ILESI in treating both LDH and LSS beyond 3–6
weeks post-injection was found to be lacking. The evidence of short-term pain relief from this procedure was
conflicting because of inconsistent data among these
trials. Therefore, it was deemed to be of low quality.
Complications
Review of the literature on complications associated
with non–image-guided L-ILESI was limited to case reports identifying complications and adverse effects attributable to technique, infection, and use of steroid.
Table 4 provides a summary of the complications found
in the literature.
The majority of technique-related adverse events and
complications have been reported as a result of inadvertent injection of air into the subarachnoid space, resulting in transient headache and pneumocephalus
[87,88], or subdural/subarachnoid injection of a local anesthetic, causing transient motor and sensory deficit
[89,90]. More severe neurologic complications are rare,
but have been reported. There was one case reported
of irreversible paraplegia following the procedure in a
patient with a previous spine surgery, with the magnetic
resonance imaging (MRI) findings suggestive of medullary ischemia (possibly secondary to embolization of the
artery during the injection) [91]. It must be noted, however, that this injection was performed with a sharp, 21gauge needle at an unknown spinal level without using
the loss of resistance technique. By no means was
such an injection done in accordance with the set of criteria established to minimize the potential risk to a patient posed by the intervention [92]. One case report
describes transient paraplegia after a lumbar epidural injection, resulting from a previously undiagnosed spinal
dural arteriovenous fistula (SDAF) [93]. This patient exhibited normalization in neurological functions after the
embolization procedure. Finally, acute intracranial subdural hematoma after accidental dural puncture during
the injection was reported [94] and attributed to cerebrospinal fluid (CSF) leak causing low intracranial pressure and tearing of the bridging veins. The patient
achieved complete recovery after a few days of conservative treatment. Incidental discovery of carotid artery
11
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The majority of the observational studies did not provide
categorical data on validated outcome measures
[74–79]. Among three studies that did, one small study
of 16 subjects with unclear inclusion criteria of “low
back pain and sciatica,” reported a positive outcome in
only one patient 6 months after non–image-guided
L-ILESI [80]. Hickey et al. published the results of a
retrospective survey of 250 patients who had undergone
one to three non–image-guided L-ILESIs and showed
that about 85% of them reported VAS of 3/10 or less at
1-year follow-up [81]. Unfortunately, no pre-procedure
scores were provided. An additional study claimed to
use validated outcome instruments, but unfortunately
did not provide any data [82].

steroid group experienced pain relief lasting longer than
1 month. The trial was discontinued early at an unspecified follow-up of more than 1 month because of lifethreatening respiratory depression occurring in patients
receiving epidural opioids. The dropout rate in this study
reached a remarkable 58%.

Vorobeychik et al.
Cochrane, a pioneer of evidence-based medicine, who
advised consideration of all published evidence, giving
weight to the data based upon the types and methodologies of studies from which they are derived [109].

Infection has been reported six times based on cultures
or MRI findings [96–100], with aseptic meningitis proposed in one report [101]. Symptoms were noted to develop from 2 days to 3 weeks following the procedure.
The patients were treated surgically and/or with IV antibiotics in all of these cases, and complete recovery was
noted in the majority of them.

Many studies investigating “non–image-guided” L-ILESI
were conducted decades ago when less rigorous scientific standards in medical research were acceptable, the
procedural technique was not standardized, and the
underlying diagnosis was unknown due to lack of imaging. Perhaps, reflecting the contemporary perception of
the necessity of voluminous injection, an injected steroid
was diluted in 8–20 ml of fluid in almost all of the studies
regardless of their design. The overwhelming majority of
investigators did not limit the treatment to one non–
image-guided L-ILESI. One may postulate that they performed several non–image-guided procedures in a row
because of concerns of inaccuracy. Even comparatively
better-defined inclusion criteria that allowed only subjects with radicular pain to be enrolled in a study did not
exclude patients with acute radicular pain of a very short
duration. It has been shown that the natural course of
such pain is benign with about 60% of subjects reporting a marked decrease in pain during the first 2 months
[110]. Therefore, short-term assessments of the effectiveness of ESI in acute radicular pain is challenging due
to favorable natural history. The presented data in such
studies could lead to type 2 errors when the difference
between the index and control groups is falsely blunted
because both groups would be expected to improve
within several weeks.

Steroid-related complications usually occurred in patients who underwent multiple frequent non–imageguided L-ILESIs. Cushing’s Syndrome [102–104],
suppression of adrenal function [105], and epidural lipomatosis [106,107] have been reported following epidural
steroid injections. Allergic reaction or pseudoallergic reaction to epidurally injected triamcinolone diacetate has
also been reported [108].
GRADE Assessment of Risks of
Non–Image-Guided L-ILESI
When attempting to assess the quality of the evidence
on the risks of non–image-guided L-ILESI in accordance
with the GRADE system, it is noted that the published
evidence consists only of case reports. Accordingly, the
body of evidence is of very low quality: we have little
confidence in the effect estimate and the true effect is
likely to be substantially different from the estimate of effect. Readers must be careful not to confuse “evidence
of very low quality” with “evidence of little significance”
and perhaps go on to dismiss the risks of non–imageguided L-ILESI as too rare to be of concern. The evidence of risks is of very low quality because few cases
of serious complications have been published. This may
reflect publication bias. There is a tendency for serious
complications not to be publicized in articles. Thus, the
frequency of complications after non–image-guided
L-ILESI is uncertain, but when they do occur they can
be catastrophic.
Discussion
This systematic review of literature evaluated the evidence on non–image-guided L-ILESIs for the treatment
of lumbar radicular pain or neurogenic claudication by
utilizing GRADE. Most systematic reviews focus only on
RCTs. While RCTs may, in fact, deserve the most attention, it is equally important to consider the study methodology when performing systematic reviews. In that
light, a poorly designed and conducted RCT may be
less valuable than a well-designed observational study.
Because the study samples from RCTs may not represent the patient population seen in a daily conventional
practice, observational studies are very useful in providing data that reflect effectiveness of a procedure in the
real-world setting. The GRADE system follows in the
footsteps of recommendations made by Dr. Archie
12

In this review, the vast majority of observational studies
reported various degrees of pain relief in patients with
low back and/or radicular pain. Generally, most observational studies yield a low or very low quality of evidence because of the inherent biases, resulting in
overestimation of the investigated treatment’s effect.
However, in unusual circumstances, GRADE supports
rating the evidence provided by such studies as of moderate or even high quality. To qualify for such an “upgrade,” the observational evidence base must
demonstrate certain features, such as large magnitude
of effect or the presence of a dose-response gradient
[14]. The observational evidence base investigating the
effects of non–image-guided L-ILESI does not satisfy
these criteria. Quite to the contrary, the observational
evidence is plagued by inadequate statistical analyses,
lack of validated outcome measures, absence of categorical data, short follow-up periods, and significant
loss to follow-up.
Pragmatic studies compare the effectiveness of an
index treatment to other treatments and provide the
quality of evidence similar to that of observational studies if no superiority of an investigated intervention was
found. However, if a pragmatic study demonstrates a
greater success of the index treatment, the quality of
evidence it yields is on par with that of an explanatory
RCT. In this review, the evidence provided by pragmatic
studies that compared non–image-guided L-ILESI with
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dissection 2 months after non–image-guided L-ILESI
seems to be unrelated to the procedure, especially in
light of a minor head trauma reported by the patient 1
week post-injection [95].

Non–Image-Guided Lumbar Interlaminar Epidural Steroid Injections
other treatments (all pragmatic studies) were relegated
to be of low quality because of the various combinations
of serious methodological flaws as detailed earlier.

This review also included studies reporting complications with non–image-guided L-ILESI. While most of the
reported complications are reasonably common and
known, the two reports of paraplegia stand out [91,93].
While paraplegia due to radicular artery embolization is
a recognized potential complication of transforaminal
epidural steroid injections with particulate steroids [111],
the same complications were not typically linked to the
interlaminar approach. However, two features make
these case reports atypical. In the first case, the substandard technique was used while performing non–
image-guided L-ILESI on the patient who had previous
lumbar surgery that might contribute to an aberrant vascularization pattern [91]. In the second case, the patient
suffered from previously undiagnosed SDAF with resolution of paraplegia after an embolization procedure [93].
As paraplegia has not been reported in patients without
a history of back surgery and SDAF, it would seem that,
in the absence of these conditions, there is no documented risk of paraplegia with non–image-guided
L-ILESI.
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