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Aims. To compare the effectiveness of cervical epidural injections of local anesthetic with vs. without a steroid. Methods. Three
databases (PubMed, Embase, and Cochrane library) were used to search and assess all clinical randomized controlled trials
regarding the clinical efficacy of epidural injections from January 01, 2009, to October 31, 2020. Cochrane review criteria and
the Interventional Pain Management Techniques-Quality Appraisal of Reliability and Risk of Bias Assessment instrument were
used to evaluate the methodologic quality of the included studies. Qualitative and quantitative analyses were performed
according to best evidence synthesis principles and by single-arm meta-analysis, respectively. Results. Based on the search
criteria, 4 RCTs were qualitatively and quantitatively analyzed in the single-arm meta-analysis. Treatment with lidocaine alone
or with the steroid resulted in decreases of 4.46 and 4.29 points, respectively, in pain scores and of 15.8 and 14.46 points,
respectively, in functional scores at 6 months. Similar trends were observed at the 1-year follow-up: pain scores decreased by
4.27 and 4.14 points, while functional scores decreased by 15.94 and 14.44 points in patients with neck pain who received
lidocaine without or with the steroid, respectively. In the 3 studies that reported 2-year follow-up data, patients with neck pain
treated with lidocaine or lidocaine + steroid showed 4.2- and 4.14-point decreases, in pain score and 15.92- and 14.89-point
decreases, respectively, in functional scores. Conclusions. The studies showed level I (strong) evidence for short- and long-term
improvements in pain relief and functionality with cervical epidural injections of local anesthetic alone or with a steroid in the
management of neck pain.

1. Introduction

Degenerative cervical spine lesions and cervical postopera-
tive syndrome are the leading causes of neck pain, including
cervical disc herniation and cervical stenosis, which bring
higher economic burdens and disability rates to society
[1–5]. Chronic cervical pain not only increases the burden
of life on patients but also increases the psychological bur-
den of patients and now ranks third among conditions that

contribute to disability [6]. Current clinical treatment
options for neck pain include conservative and surgical
treatment. Conservative treatment is mainly oral drugs and
physical therapy. However, conservative treatment is gener-
ally ineffective in the treatment of refractory neck pain, oral
medication will increase the burden on the gastrointestinal
tract, and adverse reactions such as gastric ulcers and bleed-
ing may occur. However, the rate of reoperation due to the
failure of surgical interventions is 32% [7–17]. Cervical

Hindawi
BioMed Research International
Volume 2022, Article ID 8952220, 13 pages
https://doi.org/10.1155/2022/8952220

https://orcid.org/0000-0002-7235-556X
https://orcid.org/0000-0001-7908-7396
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/8952220


epidural injections have been widely used to manage neck
pain [18], especially in patients who are poor candidates
for surgery [19, 20]. Although a number of randomized trials
have investigated the efficacy of cervical epidural injections
of local anesthetics alone or in conjunction with steroids,
the long-term effectiveness of these treatments in managing
chronic neck pain is controversial [8, 10, 12, 21–28].

Steroids are used in cervical epidural injections to
control inflammation and suppress edema of the nerve
root. In a preliminary report of a systematic review and
meta-analysis of the efficacy of fluoroscopically guided cer-
vical epidural steroid injection for the treatment of radicu-
lar pain, improvements in vital functions were reported in
58% of patients at 2 months [29]. The mechanisms of
action of steroids include suppression of ectopic discharges
from inflamed nerves as well as proinflammatory cyto-
kines, improvement of blood flow, and lysing of iatrogenic
and inflammatory adhesions [30]. Besides neck pain, ste-
roids are widely used to manage painful diseases including
osteoarthritis and gout and are typically combined with
local anesthetics to achieve greater efficacy. However, local
anesthetics alone can have a comparable effect in terms of
pain relief, and there is no evidence that this is enhanced
by the addition of steroids. Some studies have reported
similar degrees of pain relief and functional improvement
in patients with neck pain secondary to disc herniation
or postsurgery syndrome who were treated by cervical epi-
dural injections of local anesthetics without or with ste-
roids [31–35].

In order to address this controversy, we carried out a
systematic review and meta-analysis evaluating the long-
term efficacy of cervical epidural injections with a local
anesthetic alone or combined with a steroid in the man-
agement of neck pain.

2. Methods

2.1. Study Identification and Search Strategy. The PubMed
(http://www.ncbi.nlm, http://nih.gov/pubmed), Embase
(http://www.embase.com), and Cochrane library (http://
www.thecochranelibrary.com) databases were searched for
studies published between January 2009 to October 2020.
The following search terms were used: (((((“injections, epi-
dural” OR ((((((((((Extradural Injections OR Peridural
Injections OR AND Peridural OR ((“injections” OR “injec-
tions” OR “injection” [All Fields]) AND (“Neck Pain” OR
((((((((((((((((((((((((((((((((((((((((Neck Pains OR Pain,
Neck OR ((“pain” OR “pain” OR “pains”) AND Neck))
OR Neck Ache AND Cervical OR Posterior Cervical Pain
AND Anterior Cervical) OR Anterior Neck Pain OR (Ante-
rior [All Fields] AND Neck Pains)) OR ((“neck pain”
[MeSH Terms] OR (“neck” AND “pain”) OR “neck pain”)
AND Anterior) OR ((“neck pain” OR (“neck” [All Fields]
AND “pain”) OR “neck pain” OR (“neck” AND “pains”)
OR “neck pains”) AND (“2009/01/01” [PDAT]: “2020/10/
20” [PDAT])))) AND (((((randomized controlled trial
[Title/Abstract]) OR randomized [Title/Abstract]) OR pla-
cebo [Title/Abstract])) OR (((((((((Health Care Category
[Title/Abstract]) OR (Environment [Title/Abstract] AND

Public Health [Title/Abstract])) OR Public Health [Title/
Abstract]) OR Epidemiologic Methods [Title/Abstract])
OR Epidemiologic Study Characteristics [Title/Abstract])
OR Epidemiologic Studies [Title/Abstract]) OR Case-
Control Studies [Title/Abstract])) OR “Retrospective
Studies”[MeSH])).

2.2. Study Selection. All studies that described the manage-
ment of chronic neck pain and included outcome evalua-
tions over a period of at least 6 months were reviewed. All
randomized trials in all languages with appropriate statistical
analyses were included. Study type: randomized controlled
trial (RCT). Patients: all patients with neck pain secondary
to cervical disc herniation, spondylosis, cervical, or postsur-
gery syndrome treated with cervical epidural injections of
local anesthetic alone or in conjunction with a steroid. Inter-
vention: cervical interlaminar injections of anesthetic (lido-
caine) and steroid (betamethasone). Outcome: for pain
relief, a 50% decrease from the baseline pain score or a
change of at least 3 points on an 11-point pain scale was
considered clinically significant. For functional status
improvement, a change of ≥30% in disability score or 50%
improvement from baseline was considered clinically signif-
icant. A study was judged to be positive if the effectiveness of
the therapy was demonstrated through comparison with a
control group or from baseline to follow-up. A negative
study was defined as one in which no difference was seen
as a result of the treatment or in which there was no measur-
able improvement from baseline. Reference point measure-
ments were at 6 months, 1 year, and 2 years. Book
chapters, case reports, and reports without a definitive diag-
nosis were excluded. Studies in which patients had acute
trauma, fractures, malignancies, and inflammatory diseases
were also excluded.

2.3. Data Collection. Two investigators independently per-
formed the initial search and completed study screening
and data extraction according to the selection criteria. Dis-
agreements were resolved through discussion between 2
investigators; a third investigator was consulted in cases
where a consensus could not be reached. Data synthesis
and analysis, including assessment of study quality, were
performed by the 2 investigators, with a third investigator
consulted as needed.

2.4. Methodological Quality of Studies. Cochrane review and
the Interventional Pain Management Techniques Quality
Appraisal of Reliability and Risk of Bias Assessment
(IPM-QRB) criteria were used to evaluate the quality of
each individual article for RCTs. Studies meeting at least
9 of the 13 Cochrane review inclusion criteria were con-
sidered to be of high quality; those meeting 5–8 criteria
were deemed to be of moderate quality; and those meeting
<5 criteria were low-quality studies that were excluded.
Studies meeting the IPM-QRB inclusion criteria with a
score of 32–48 were considered to be of high quality and
were included in the analysis; those with a score of 16–
31 were judged as being of moderate quality; and those

2 BioMed Research International

http://www.ncbi.nlm
http://nih.gov/pubmed
http://www.embase.com
http://www.thecochranelibrary.com
http://www.thecochranelibrary.com


meeting the inclusion criteria but with a score < 16 were
low-quality studies that were excluded.

The methodologic quality and internal validity of each
publication, as well as the quality of evidence, were inde-
pendently assessed in an unblinded, standardized manner
by 2 investigators. In the case of any disagreements, a
third investigator performed the assessment and a consen-

sus was reached. Outstanding issues were resolved through
a discussion involving all investigators. The evidence was
analyzed based on best-evidence synthesis principles and
was modified and collated according to multiple criteria
including Cochrane review and United States Preventive
Services Task Force criteria (Table 1). The analysis was
conducted based on 5 levels of evidence ranging from

Table 1: Qualitative modified approach to grading of evidence.

Level Strength of evidence Description

I Strong
Evidence obtained from multiple relevant
high-quality randomized controlled trials

II Moderate
Evidence obtained from at least one relevant

high-quality randomized controlled trial or multiple relevant
moderate- or low-quality randomized controlled trials

III Fair

Evidence obtained from at least one relevant
moderate- or low-quality randomized controlled trial with

multiple relevant observational studies
OR

Evidence obtained from at least one relevant
high-quality nonrandomized trial or observational study with

multiple moderate- or low-quality observational studies

IV Limited
Evidence obtained from multiple

moderate- or low-quality relevant observational studies

V Consensus-based
Opinion or consensus of a large group of

clinicians and/or scientists

Records identified through database searching
Medline (48), Embase (24), Cochrane (126)

Total (n = 198) 

Additional records
identified through

other sources
(n = 1)

Records after duplicates removed
(n = 122)

Records screened
(n = 122)

Records excluded
(n = 112)

Full-text articles assessed
for eligibility

(n = 10)

Full-text articles excluded
for irrelevancy

(n = 6)

Studies included in
qualitative synthesis

(n = 4)
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Figure 1: Flow diagram illustrating published literature evaluating epidural injection in neck pain.
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strong to opinion- or consensus-based. The results of best
evidence as determined by the evidence level were used. If
there were any conflicts of interest (e.g., authorship), the
investigator in question was recused from the review of
evidence.

2.5. Statistical Analysis. The single-arm meta-analysis was
performed using Comprehensive Meta-analysis v3.0 (Bio-
stat, Englewood, NJ, USA). The I2 statistic was used to assess
the heterogeneity of included studies. Data were displayed as
forest plots to evaluate treatment effects. Pain and functional
status improvement data from the included studies are
reported as standardized mean differences with 95% confi-
dence interval. All analyses were based on treatment modal-
ity and the injected solution. Short- and long-term
improvement was defined as any improvement at 6 months
and after 6 months, respectively.

3. Results

3.1. Study Selection. A flow diagram of the study selection
process according to PRISMA guidelines is shown in
Figure 1. Based on the search criteria, 10 publications were
considered for inclusion; 6 of these were excluded because
of duplicate publications or lack of data. Ultimately, 4 RCTs
[31, 32, 34, 36] were included in the present analysis.

3.2. Methodologic Quality and Risk of Bias Assessment. The
results of the methodologic quality and risk of bias assess-
ments for each of the included studies are shown in
Tables 2 and 3. According to Cochrane review and IPM-
QRB criteria [37, 38], all of the RCTs were of high quality.

3.3. Study Characteristics. The characteristics and outcomes
of the included studies are shown in Table 4. The studies

were not heterogeneous. One RCT [36] followed up
patients treated with epidural injections of a steroid
(n = 30) or without the steroid (n = 30) for 1 year; 50%
pain relief associated with a 50% functional improvement
was considered significant. Work status was also an out-
come measure; at the 1-year follow-up, the effectiveness
in terms of pain relief and functional improvement was
71.5%. The second RCT [32] included 120 patients, and
the interventions and outcome measures for each group
were similar to those in the first RCT. The rates of effec-
tiveness for pain relief and functional improvements were
72% and 68% in patients who received epidural injections
without and with the steroid, respectively. The third and
fourth RCTs had similar interventions and outcome mea-
sures as the first 2, but the follow-up time was 2 years.
One study [34] showed improvements in pain and func-
tion after an average of 6 treatment sessions over a period
of 2 years. In the other study [31], patients receiving epi-
dural injections without the steroid experienced 65:6 ±
37:8 weeks of pain relief over a period of 2 years com-
pared to 59:4 ± 34:2 weeks in those receiving injections
that included the steroid, with no significant difference
between groups.

3.4. Analysis of Study Quality. The quality of evidence of
the included studies was assessed using a modified version
of evidence grading [39] with high evidence (level I) from
multiple relevant high-quality RCTs. All studies reported
pain relief and functional improvement in patients who
received epidural injections with or without the steroid.
Conventional meta-analysis was not feasible because there
were no significant differences between patients receiving
epidural injections with lidocaine alone vs lidocaine +
steroid. To assess pain relief and functional improvement,

Table 2: Methodologic quality assessment according to Cochrane review criteria.

Manchikanti 2012
(36)

Manchikanti 2013
(37)

Manchikanti 2014
(38)

Manchikanti 2018
(39)

Adequate randomization Y Y Y Y

Concealed treatment allocation Y Y Y Y

Patient blinded Y Y Y Y

Care provider blinded Y Y Y Y

Outcome assessor blinded N N N N

Dropout rate described Y Y Y Y

All randomized participants analyzed in the group Y Y Y Y

Reports of the study free of suggestion of selective
outcome reporting

Y Y Y Y

Groups similar at baseline with respect to most important
prognostic indicators

N Y N N

Cointerventions avoided or similar Y Y Y Y

Compliance acceptable in all group Y Y Y Y

Time of outcome assessment in all groups similar Y Y Y Y

Other sources of potential bias unlikely Y Y Y Y

Score 11/13 12/13 11/13 11/13

Y: yes; N: no; U: unclear.
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we performed a single-arm meta-analysis of the data from
the 4 studies [31, 32, 34, 36].

3.5. Pain and Functionality at 6 Months, 1 Year, and 2 Years.
Four studies [31, 32, 34, 36] were included in this single-arm
meta-analysis of pain relief and functional improvement
(Figures 2(a) and 2(b)). Treatment with lidocaine alone or
with the steroid resulted in decreases of 4.46 and 4.29
points, respectively, in pain scores (Figures 3(a) and
3(b)) and of 15.8 and 14.46 points, respectively, in func-
tional scores (Figures 2(a) and 2(b)) at 6 months. Similar
trends were observed at the 1-year follow-up: pain scores
decreased by 4.27 and 4.14 points (Figures 4(a) and
4(b)), while functional scores decreased by 15.94 and

14.44 points (Figures 5(a) and 5(b)) in patients with neck
pain who received lidocaine without or with the steroid,
respectively. In the 3 studies that reported 2-year follow-
up data [31, 32, 34], patients with neck pain treated with
lidocaine or lidocaine + steroid showed 4.2- and 4.14-point
decreases, in pain score (Figures 6(a) and 6(b)) and 15.92-
and 14.89-point decreases, respectively, in functional
scores (Figures 7(a) and 7(b)).

4. Discussion

This systematic review and single-arm meta-analysis of 4
RCTs provided evidence that cervical epidural injections
with lidocaine alone or in combination with the steroid

Table 3: Methodologic quality assessment using the Interventional Pain Management Techniques-Quality Appraisal of Reliability and Risk
of Bias Assessment instrument.

Manchikanti 2012
(36)

Manchikanti 2013
(37)

Manchikanti 2014
(38)

Manchikanti 2018
(39)

I. Trial design and guidance reporting

1. Consort or spirit 3 3 3 3

II. Design factors

2. Type and design of trial 2 2 2 2

3. Setting/physician 2 2 2 2

4. Imaging 3 3 3 3

5. Sample size 2 3 3 2

6. Statistical methodology 1 1 1 1

III. Patient factors

7. Inclusiveness of population 2 2 2 2

8. Duration of pain 2 2 2 2

9. Previous treatments 2 2 2 2

10. Duration of follow-up with
appropriate interventions

2 3 3 2

IV. Outcomes

11. Outcome assessment criteria
for significant improvement

4 4 4 4

12. Analysis of all randomized
participants in the groups

2 2 2 2

13. Description of dropout rate 2 2 2 2

14. Similarity of groups at baseline
for important prognostic indicators

1 0 1 1

15. Role of cointerventions 1 1 1 1

V. Randomization

16. Method of randomization 2 2 2 2

VI. Allocation concealment

17. Concealed treatment allocation 2 2 2 2

VII. Blinding

18. Patient blinding 1 1 1 1

19. Care provider blinding 1 1 1 1

20. Outcome assessor blinding 0 0 0 0

VIII. Conflicts of interest

21. Funding and sponsorship 2 2 2 2

22. Conflicts of interest 3 3 3 3

Score 42 43 44 42
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Study name Statistics for each study Difference in means and 95% CI

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Manchikanti 2012 –16.000
–15.800
–15.200
–14.700
–15.800

0.400
0.100
0.900
1.470
0.096

0.160
0.010
0.810
2.161
0.009

0.001
0.001
0.001
0.001
0.001

–30.00 –15.00 0.00 15.00 30.00

–16.784
–15.996
–16.964
–17.581
–15.989

–15.216
–15.604
–13.436
–11.819
–15.611

–40.000
–158.000

–16.889
–10.000

–164.158

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity
Q-value df(Q) P-value I-squared Tau squared Tau

31.254 0.740 0.000 0.000 0.000

(a) Change in pain score level using numeric rating scale (NRS) from baseline at 6 months in patients treated with lidocaine

Statistics for each studyStudy name Difference in means and 95% CI

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

–30.00 –15.00 0.00 15.00 30.00

Manchikanti 2012 –15.700
–13.900
–14.400
–14.600
–14.460

1.200
0.800
1.100
1.480
0.531

1.440
0.640
1.210
2.190
0.282

0.001
0.001
0.001
0.001
0.001

–18.052
–15.468
–16.556
–17.501
–15.502

–13.348
–12.332
–12.244
–11.699
–13.418

–13.083
–17.375
–13.091

–9.865
–27.206

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity
Q-value df(Q) P-value I-squared Tau squared Tau

31.570 0.666 0.000 0.000 0.000

(b) Change in pain score level using numeric rating scale (NRS) from baseline at 6 months in patients treated with lidocaine + steroids

Figure 3: Change in pain score level using numeric rating scale (NRS).

Study name

Manchikanti 2012 –4.500
–4.400
–4.300
–4.200
–4.462

0.100
0.400
0.500
0.310
0.091

0.010
0.160
0.250
0.096
0.008

Q-value df(Q) P-value I-squared Tau squared Tau

30.988 0.804 0.000 0.000 0.000

0.001
0.001
0.001
0.001
0.001

–4.696
–5.184
–5.280
–4.808
–4.641

–4.304
–3.616
–3.320
–3.592
–4.284

–45.000
–11.000

–8.600
–13.548
–49.016

–8.00 –4.00 0.00 4.00 8.00

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

(a) Change in functional level using Neck Disability Index (NDI) from baseline at 6 months in patients treated with lidocaine

–8.00 –4.00 0.00 4.00 8.00

Manchikanti 2012 –4.300
–4.000
–4.100
–4.300
–4.285

0.100
0.600
0.500
0.540
0.095

0.010
0.360
0.250
0.292
0.009

0.001
0.001
0.001
0.001
0.001

–4.496
–5.176
–5.080
–5.358
–4.472

–4.104
–2.824
–3.120
–3.242
–4.098

–43.000
–6.667
–8.200
–7.963

–44.986

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

Q-value df(Q) P-value I-squared Tau squared Tau

30.386 0.943 0.000 0.000 0.000

(b) Change in functional level using Neck Disability Index (NDI) from baseline at 6 months in patients treated with lidocaine + steroids

Figure 2: Change in functional level using Neck Disability Index (NDI).
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Study name Statistics for each study Difference in means and 95% CI

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Manchikanti 2012 –4.300
–4.200
–4.200
–4.300
–4.265

0.300
0.500
0.400
0.350
0.184

0.090
0.250
0.160
0.123
0.034

0.001
0.001
0.001
0.001
0.001

–4.888
–5.180
–4.984
–4.986
–4.626

–3.712
–3.220
–3.416
–3.614
–3.905

–14.333
–8.400

–10.500
–12.286
–23.176

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

Q-value df(Q) P-value I-squared Tau squared Tau

30.067 0.995 0.000 0.000 0.000

–8.00 –4.00 0.00 4.00 8.00

(a) Change in pain score level using numeric rating scale (NRS) from baseline at 12 months in patients treated with lidocaine

Study name Statistics for each study Difference in means and 95% CI

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Manchikanti 2012 –4.200
–4.000
–4.000
–4.200
–4.142

0.090
0.360
0.360
0.397
0.052

0.300
0.600
0.600
0.630
0.228

0.001
0.001
0.001
0.001
0.001

–4.788
–5.176
–5.176
–5.435
–4.590

–3.612
–2.824
–2.824
–2.965
–3.695

–14.000
–6.667
–6.667
–6.667

–18.143

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity
Q-value df(Q) P-value I-squared Tau squared Tau

30.158 0.984 0.000 0.000 0.000

–8.00 –4.00 0.00 4.00 8.00

(b) Change in pain score level using numeric rating scale (NRS) from baseline at from baseline at 12 months in patients treated with lidocaine + steroids

Figure 4: Change in pain score level using numeric rating scale (NRS).

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

Manchikanti 2012 –16.000
–15.800
–15.600
–15.300
–15.942

0.200
0.400
1.100
1.550
0.175

0.040
0.160
1.210
2.403
0.031

Q-value df(Q) P-value I-squared Tau squared Tau

30.478 0.924 0.000 0.000 0.000

0.001
0.001
0.001
0.001
0.001

–30.00 –15.00 0.00 15.00 30.00

–16.392
–16.854
–17.756
–18.338
–16.286

–15.608
–15.016
–13.444
–12.262
–15.599

–80.000
–39.500
–14.182

–9.871
–90.875

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

(a) Change in functional level using Neck Disability Index (NDI) from baseline at 12 months in patients treated with lidocaine

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

–30.00 –15.00 0.00 15.00 30.00

Manchikanti 2012 –15.300
–14.100
–14.200
–15.000
–14.442

1.300
0.900
0.700
1.170
0.466

1.690
0.810
0.490
1.369
0.218

Q-value df(Q) P-value I-squared Tau squared Tau

30.927 0.819 0.000 0.000 0.000

0.001
0.001
0.001
0.001
0.001

–17.848
–15.864
–15.572
–17.293
–15.356

–12.752
–12.336
–12.828
–12.707
–13.528

–11.769
–15.667
–20.286
–12.821
–30.966

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

(b) Change in functional level using Neck Disability Index (NDI) from baseline at 12 months in patients treated with lidocaine + steroids

Figure 5: Change in functional level using Neck Disability Index (NDI).
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Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

–4.100
–4.200
–4.300
–4.200

0.600
0.700
0.600
0.363

0.360
0.490
0.360
0.132

Q-value df(Q) P-value I-squared Tau squared Tau

20.056 0.973 0.000 0.000 0.000

0.001
0.001
0.001
0.001

–5.276
–5.572
–5.476
–4.911

–2.924
–2.828
–3.124
–3.489

–6.833
–6.000
–7.167

–11.576

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity

–8.00 –4.00 0.00 4.00 8.00

(a) Change in pain score level using numeric rating scale (NRS) from baseline at 24 months in patients treated with lidocaine

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

–4.100
–4.100
–4.200
–4.136

0.800
0.600
0.640
0.384

0.640
0.360
0.410
0.147

Q-value df(Q) P-value I-squared Tau squared Tau

20.016 0.992 0.000 0.000 0.000

0.001
0.001
0.001
0.001

–5.668
–5.276
–5.454
–4.889

–2.532
–2.924
–2.946
–3.383

–5.125
–6.833
–6.563

–10.771

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity –8.00 –4.00 0.00 4.00 8.00

(b) Change in pain score level using numeric rating scale (NRS) from baseline at 24 months in patients treated with lidocaine + steroids

Figure 6: Change in pain score level using numeric rating scale (NRS).

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

–15.900
–16.100
–15.700
–15.919

0.400
1.000
1.890
0.364

0.160
1.000
3.572
0.133

Q-value df(Q) P-value I-squared Tau squared Tau

20.048 0.976 0.000 0.000 0.000

0.001
0.001
0.001
0.001

–16.684
–18.060
–19.404
–16.633

–15.116
–14.140
–11.996
–15.205

–39.750
–16.100

–8.307
–43.683

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity –30.00 –15.00 0.00 15.00 30.00

(a) Change in functional level using Neck Disability Index (NDI) from baseline at 24 months in patients treated with lidocaine

Study name

Difference Standard
in Means error Variance Z-value p-value

Lower
limit

Upper
limit

Statistics for each study Difference in means and 95% CI

–14.900
–14.800
–15.100
–14.889

0.800
0.700
1.140
0.478

0.800
0.700
1.300
0.229

Q-value df(Q) P-value I-squared Tau squared Tau

20.051 0.975 0.000 0.000 0.000

0.001
0.001
0.001
0.001

–16.468
–16.172
–17.334
–15.826

–13.332
–13.428
–12.866
–13.951

–18.625
–21.143
–13.246
–31.134

Manchikanti 2013
Manchikanti 2014
Manchikanti 2018

Heterogeneity –30.00 –15.00 0.00 15.00 30.00

(b) Change in functional level using Neck Disability Index (NDI) from baseline at 24 months in patients treated with lidocaine + steroids

Figure 7: Change in functional level using Neck Disability Index (NDI).

9BioMed Research International



betamethasone alleviated pain and improved functionality in
patients with neck pain. According to Cochrane review and
IPM-QRB criteria, all studies were of high quality. Further-
more, the studies included descriptions of sample size and
employed similar injection approaches and pharmacologic
agents, which increased the reliability and consistency,
respectively, of reported outcomes. All of the studies demon-
strated that both treatments were effective for the manage-
ment of neck pain secondary to cervical disc herniation,
spondylosis, or postsurgery syndrome. One of the studies
[36] included 1-year follow-up data and the other 3 [31,
32, 34] followed up patients for 2 years, which reduced the
bias in outcome reporting. Additionally, opioid intake by
the patients was significant decreased by the 2 two treat-
ments. However, there was no significant difference between
the 2 treatments in terms of efficacy in any of the RCTs.

The cervical spine has two natural spaces in structure,
namely, the cervical foramen and the cervical interverte-
bral space. Therefore, cervical injection treatment involves
an epidural injection through the cervical intervertebral
plate and an epidural injection through the cervical inter-
vertebral foramen. The former is commonly used to treat
central or paracentral or multisegment disc herniation,
while the latter is primarily used for single-segment disc
herniation [40–42]. Both have some complication rates,
and many studies comparing interlamellar and transfor-
aminal approaches to neck pain have shown a greater risk
of neurological complications [19, 43–47], including
infarction of the spinal cord, brainstem, brain, or cerebel-
lum [40]. Potential complications of the interlamina
approach include needle placement, infection, or the need
for additional medication [2].

The most common causes of neck pain are cervical inter-
vertebral herniation, spondylosis, or stenosis; facet joint, ver-
tebral body, meningeal, blood vessel, nerve sheath, or nerve
pathology; and postsurgery syndrome [32, 48–51]. Axial
neck pain is associated with disc herniation, facet joint
degeneration, cervical spondylosis, or ligamentous diseases.
Given the relationship between axial neck pain and disc her-
niation with radiculitis and spinal stenosis, cervical epidural
injections are used to manage axial neck pain [38]. Some
patients have a long history of neck pain, which is difficult
to manage from a clinical standpoint. Conservative treat-
ments for chronic neck pain include oral analgesics or
anti-inflammatory drugs or physical therapy, which can
eliminate pain symptoms in some patients by up to 80%
[9, 52–64]. Nevertheless, a subset of patients requires
decompression surgery although this is not always an option
because of the high cost and surgical contraindications.
Besides surgery, cervical epidural injections are a valid treat-
ment approach [10, 65, 66] that were shown to be effective in
many studies [12, 19, 41, 43, 47].

Dexamethasone is a nonparticulate steroid while triam-
cinolone and betamethasone are particulate steroids [67].
The use of steroids is linked to the risk of spinal cord injury
[67–70]. No significant differences in efficacy have been
reported between the 2 types of steroid for the treatment
of cervical radiculopathy [71]. Steroids can suppress ectopic
discharges from inflamed nerves, improve blood flow, and

induce the lysis of iatrogenic and inflammatory adhesions
and proinflammatory cytokines.

A washout function has also been ascribed to local anes-
thetics [40, 72]. Thus, it is possible that the reason there were
no differences observed between treatment with anesthetic
alone or in conjunction with a steroid in the 4 RCTs is that
both agents play the same roles in pain relief and functional
improvement. In the evaluation of epidural anesthesia plus
corticosteroids for the treatment of cervical arm radiculolar-
gia [73], continuous epidural control of chronic cervical-arm
pain was better compared with a single injection. Although
both injections use corticosteroids. Thus, local anesthetics
have an independent or additive effect.

5. Conclusions

This systematic review and single-arm meta-analysis of 4
RCTs showed strong (level I) evidence for the efficacy of
fluoroscopic cervical epidural injections of a local anesthetic
alone or combined with a steroid in the treatment of neck
pain secondary to cervical disc herniation, spondylosis, ste-
nosis, or postsurgery syndrome. Given the risks and adverse
effects associated with both types of drug and potential inter-
action effects, additional studies are needed to determine
whether the 2 treatments are equally effective, in which case
the use of steroids can be avoided.
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