
Background: Chronic neck pain is a common problem in the adult population with a typi-
cal 12-month prevalence of 30% to 50%, and 14% of the patients reporting grade II to IV 
neck pain with high pain intensity and disability that has a substantial impact on health care 
and society. 

Cervical epidural injections for managing chronic neck pain are one of the commonly per-
formed interventions in the United States. However, the literature supporting cervical epidural 
steroids in managing chronic pain problems has been scant and no systematic review dedicat-
ed to the evaluation of cervical interlaminar epidurals has been performed in the past. 

Study Design: A systematic review of cervical interlaminar epidural injections.

Objective: To evaluate the effect of cervical interlaminar epidural injections in managing vari-
ous types of chronic neck and upper extremity pain emanating as a result of cervical spine pa-
thology. 

Methods: The available literature of cervical interlaminar epidural injections in managing 
chronic neck and upper extremity pain was reviewed. The quality assessment and clinical rele-
vance criteria utilized were the Cochrane Musculoskeletal Review Group criteria as utilized for 
interventional techniques for randomized trials and the criteria developed by the Agency for 
Healthcare Research and Quality (AHRQ) criteria for observational studies. 

The level of evidence was classified as Level I, II, or III based on the quality of evidence devel-
oped by the U.S. Preventive Services Task Force (USPSTF) for therapeutic interventions. 

Data sources included relevant literature of the English language identified through searches 
of PubMed and EMBASE from 1966 to November 2008, and manual searches of bibliogra-
phies of known primary and review articles.

Outcome Measures: The primary outcome measure was pain relief (short-term relief = up 
to 6 months and long-term > 6 months). Secondary outcome measures were improvement in 
functional status, psychological status, return to work, and reduction in opioid intake.

Results: The indicated evidence is Level II-1 in managing chronic neck and upper extremi-
ty pain. 

Limitations: The limitations of this systematic review include the paucity of literature and 
lack of randomized trials performed under fluoroscopy.

Conclusion: The results of this systematic evaluation of cervical interlaminar epidural injec-
tion showed significant effect in relieving chronic intractable pain of cervical origin and also 
providing long-term relief with an indicated evidence level of Level II-1.

Key words: Cervical disc herniation, cervical post surgery syndrome, cervical spinal steno-
sis, cervical radiculitis, cervical interlaminar epidural injections, local anesthetic steroids, chron-
ic discogenic pain
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Neck pain is common in the adult general 
population, disabling and costly (1-9). 
Lifetime prevalence of neck pain has been 

reported to be 26% to 71% with 12-month prevalence 
estimates ranging from 30% to 50% (1,4). Studies 
of the prevalence of chronic neck pain (2-9) and its 
impact on general health (3,8,10) showed 14% of 
patients reporting Grade II to IV neck pain with high 
pain intensity with disability. Similar to low back 
pain, neck pain is also associated with significant 
economic, societal, and health impact, though not to 
the same extent as low back pain. In fact, neck pain 
has been well recognized as a source of disability in 
the working population (11-15). Neck pain has been 
reported to account for approximately 15% of hospital 
physiotherapy and 30% of chiropractic visits (4). In 
addition, industrial neck-related disorders may cause 
absenteeism as commonly as low back pain (4,11-14). 
In Quebec, it was reported that 7% of compensation 
claims were neck-related (16). In addition, motor 
vehicle injuries result in 24% to 50% of those involved 
with persistent symptoms at 12 months (17,18). 

Multiple structures causing neck and upper ex-
tremity pain and headache include cervical interver-
tebral disc, cervical facet joints, atlanto-axial and at-
lanto-occipital joints, ligaments, fascia, muscles, and 
nerve root dura which are capable of transmitting 
pain. However, very little is known about the causes 
of neck pain. The epidemiologic studies do not re-
veal either the source or the cause of pain. Bogduk 
(19) postulated the requirements for a structure to 
be deemed a cause of back pain to include the nerve 
supply, capability of causing pain similar to that seen 
clinically, ideally demonstrated in normal volunteers, 
susceptibility to diseases or injuries that are known 
to be painful, and shown to be a source of pain in 
patients using diagnostic techniques of known reli-
ability and validity. Lotz and Ulrich (20) described 
that symptoms derived from a degenerated disc may 
be classified into 2 types: type 1, radicular pain sec-
ondary to stenosis and nerve root, and, type 2, dis-
cogenic pain due to internal disc disruption. Yin and 
Bogduk (21) attempted to determine the prevalence 
of different causes of neck pain in a private practice 
clinic in the United States using multiple denomi-
nators. While a large proportion of patients with 
chronic neck pain (36%) did not pursue investiga-
tions and 17% deferred completing investigations, 
among the 46% (143 patients) who completed the 
investigations, the prevalence of discogenic pain was 

16%, zygapophysial joint pain was 55%, and lateral 
atlanto-axial joint pain was 9%. Consequently, a di-
agnosis remained elusive in 32% of those patients 
who completed the investigations. Bogduk and Aprill 
(22) investigated the prevalence of zygapophysial 
and discogenic pain and the results showed disco-
genic pain without zygapophysial joint pain in 20% 
of the sample, whereas both a symptomatic disc and 
a symptomatic zygapophysial joint were identified in 
the same segment in 41% of the patients. Thus, based 
on controlled diagnostic blocks, cervical facet joints 
have been implicated as being responsible for pain 
in the neck, head, and upper extremities in 36% to 
67% of patients (21,23-30), whereas reports of cervi-
cal discogenic pain (21,22) show a prevalence of 16% 
to 20%. Further, Yin and Bogduk (21) reported that 
of the 143 patients with chronic neck pain, only 5 pa-
tients were diagnosed with cervical radicular pain on 
the basis of history and clinical examination, while 
the remaining patients had idiopathic neck pain. It 
has been shown that by far the most common causes 
of cervical radiculopathy are disc protrusion and cer-
vical spondylosis. The mechanism of cervical radicular 
pain continues to be an enigma with scant literature. 
However, based on the experience in the lumbar 
spine, it appears that cervical radicular pain may be 
caused by mechanical compression, nerve root irrita-
tion, and/or neurotoxicity (31-47). 

Epidural injections for managing chronic neck 
pain are one of the commonly performed interven-
tions in the United States (4,48-54). Cervical epidural 
injections have been used to treat radicular pain from 
herniated discs, spinal stenosis, chemical discs, chron-
ic pain secondary to post-cervical surgery syndrome, 
and chronic neck pain of discogenic origin. Epidural 
injections in the cervical spine are performed either 
by interlaminar or transforaminal approaches. There 
has been one systematic review (53), multiple guide-
lines (2), a Cochrane review of medicinal and injec-
tion therapies for mechanical neck disorders (4), and 
a document reassessing the evidence of the American 
College of Occupational and Environmental Medi-
cine (ACOEM) guidelines (54) that included analysis 
of cervical epidural injections. However, the evidence 
for cervical interlaminar epidural injections has been 
a subject of debate and at best has had only moder-
ate in success managing cervical radiculopathy, while 
there is no evidence available in the management of 
axial neck pain, post-surgery syndrome, or discogenic 
pain. 
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The purpose of this systematic review is to evalu-
ate cervical epidural injections with or without ste-
roids in the management of chronic neck pain and 
upper extremity pain.

Methods 

Literature Search 
A comprehensive literature search was conduct-

ed which included a search of databases including 
PubMed and EMBASE from 1966 through November 
2008, Cochrane database, Clinical Trial Registry, sys-
tematic reviews, narrative reviews, and cross-referenc-
es to the reviews, published in the English language.

The search strategy emphasized chronic neck pain 
of discogenic origin with a focus on cervical epidural 
injections. Search terminology included cervical inter-
vertebral disc, disc-related pain, spinal stenosis, post 
surgery syndrome, and cervical epidural injections. 

Selection Criteria 
The review focused on randomized trials and ob-

servational studies and reports of complications. The 
population of interest was patients suffering with 
chronic mechanical or whiplash-related neck pain with 
or without radicular findings for at least 3 months. 
Only cervical epidural injections with or without ste-
roids were evaluated. All the studies providing ap-
propriate management with outcome evaluations of 
6 months or longer and statistical evaluations were re-
viewed. Reports without appropriate diagnosis, non-
systematic reviews, book chapters, and case reports 
were excluded. 

Outcome Parameters 
The outcome measures were of documented pain 

relief at various points in time, functional assessment, 
and other outcomes including psychological improve-
ment, return to work, and change in opioid intake. 

Review Criteria
Each study was evaluated by 2 physicians for stat-

ed criteria and any disagreements were resolved by a 
third physician.

If there was a conflict of interest with the re-
viewed manuscripts with authorship or any other type 
of conflict, the involved authors did not review the 
manuscripts for quality assessment, clinical relevance, 
evidence synthesis, or grading of evidence. 

Methodologic Quality Assessment
The quality of each individual article used in this 

analysis was assessed by modified Cochrane review cri-
teria with weighted scores (Table 1) (55) for random-
ized trials and the Agency for Healthcare Research 
and Quality (AHRQ) quality criteria for assessment of 
observational studies (Table 2) (56) with consensus-
based weighted scoring developed by the guidelines’ 
committee of the American Society of Interventional 
Pain Physicians (ASIPP) utilized in other evaluations 
(54,57-60). 

Only the studies scoring at least 50 of 100 on 
weighted scoring criteria were utilized for analysis. 

Clinical Relevance
Clinical relevance of the included studies was 

evaluated according to 5 questions recommended by 
the Cochrane Back Review Group (61,62).

Table 3 shows the clinical relevance questions. 
Each question was scored positive (+) if the clinical 
relevance item was met, negative (–) if the item was 
not met, and unclear (?) if data were not available to 
answer the question.

In the recent Cochrane review of “Injection Ther-
apy for Subacute and Chronic Low Back Pain” (62) 
the authors considered a 20% improvement in pain 
scores (63) and a 10% improvement in functioning 
outcomes (64) to be clinically important. This study 
utilized stricter criteria than general systematic re-
views and previous systematic reviews. Any relief of 6 
months or less was considered as short-term, whereas 
Cochrane reviews (62) and others have considered 
6 weeks as short-term and longer than 6 weeks as 
long-term. We also utilized methodologic quality as-
sessment criteria (62) for minimum inclusion, thus 
this systematic review is expected to provide robust 
results with stricter criteria. However, in contrast to 
many other systematic reviews, we have not excluded 
observational studies and included only quality ob-
servational studies with scores of 50 or more on a 
scale of 0 - 100 based on AHRQ criteria. This improves 
the generalizability of the systematic review as well 
as the intervention (65-68).

Analysis of Evidence 
Analysis was conducted using 5 levels of evidence, 

ranging from Level I to III with 3 subcategories in Level 
II, as illustrated in Table 4 (69). 
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Table 1. Modified and weighted Cochrane methodologic quality assessment criteria.

CRITERION
Weighted

Score (points)

1.  Study population 35

A Homogeneity 2

B Comparability of relevant baseline characteristics 5

C Randomization procedure adequate 4

D Drop-outs described for each study group separately 3

E < 20% loss for follow-up 2

< 10% loss for follow-up 2

F > 50 subject in the smallest group 8

> 100 subjects in the smallest group 9

2.  Interventions 25

G Interventions included in protocol and described 10

H Pragmatic study 5

I Co-interventions avoided or similar 5

J Placebo-controlled 5

3.  Effect 30

K Patients blinded 5

L Outcome measures relevant 10

M Blinded outcome assessments 10

N Follow-up period adequate 5

4.   Data-presentation and analysis 10

O Intention-to-treat analysis 5

P Frequencies of most important outcomes presented for each treatment group 5

TOTAL SCORE 100

Adapted from Koes BW et al. Efficacy of epidural steroid injections for low-back pain and sciatica: A systematic review of randomized clinical 
trials. Pain 1995; 63:279-288 (55).

Recommendations
Grading recommendations were based on Guyatt 

et al’s criteria as illustrated in Table 5 (70).

Outcome of the Studies
A study was judged to be positive if the epidu-

ral injection therapy was clinically relevant and effec-
tive, either with a placebo control or active control in 
randomized trials. This indicates that the difference in 
the effect for the primary outcome measure was sta-
tistically significant on the conventional 5% level. In a 
negative study, no difference between the study treat-
ment or no improvement from baseline was reported. 
Further, the outcomes were judged at the reference 
point with positive or negative results reported at 3 
months, 6 months, and one year. 

For observational studies, a study was judged to 
be positive if the epidural injection therapy was ef-

fective, with outcomes reported at the reference 
point with positive or negative results at 3 months, 6 
months, and one year. Relief of 6 months or less was 
considered as short-term and relief of longer than 6 
months was considered as long-term. 

Studies performed under fluoroscopy were given 
priority. 

Results 
A literature search was carried out for cervical epi-

dural injections as shown in Fig. 1. 
Our search strategy yielded multiple studies evalu-

ating the effectiveness of cervical interlaminar epidur-
al injections with or without steroids (71-90). These in-
cluded 3 randomized or double-blind trials (71,74,85), 
and 17 observational studies (72,73,75-84,86-90).
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Table 2. Modified AHRQ quality assessment criteria for observational studies.

CRITERION Weighted Score (points)

1.  Study Question                                                                                                  2

  •  Clearly focused and appropriate question 

2.  Study Population                                                                                                  8

  •  Description of study population 5

  •  Sample size justification 3

3.      Comparability of Subjects                                 22

  •  Specific inclusion/exclusion criteria for all groups 5

  •  Criteria applied equally to all groups 3

  •  Comparability of groups at baseline with regard to disease status and prognostic factors 3

  •  Study groups comparable to non-participants with regard to confounding factors 3

  •  Use of concurrent controls 5

  •  Comparability of follow-up among groups at each assessment 3

4.  Exposure or Intervention     11

  •  Clear definition of exposure 5

  •  Measurement method standard, valid and reliable 3

  •  Exposure measured equally in all study groups 3

5.  Outcome measures         20

  •  Primary/secondary outcomes clearly defined 5

  •  Outcomes assessed blind to exposure or intervention 5

  •  Method of outcome assessment standard, valid and reliable 5

  •  Length of follow-up adequate for question 5

6.  Statistical Analysis            19

  •  Statistical tests appropriate 5

  •  Multiple comparisons taken into consideration 3

  •  Modeling and multivariate techniques appropriate 2

  •  Power calculation provided 2

  •  Assessment of confounding 5

  •  Dose-response assessment if appropriate 2

7.  Results               8

  •  Measure of effect for outcomes and appropriate measure of precision 5

  •  Adequacy of follow-up for each study group 3

8.  Discussion                                                                                                            5

  •  Conclusions supported by results with possible biases and limitations taken into consideration 

9.  Funding or Sponsorship                                                                                       5

  •  Type and sources of support for study 

TOTAL SCORE 100

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (56).



Pain Physician: January/February 2009:12:137-157

142 	 www.painphysicianjournal.com

Table 3. Clinical relevance questions.

A)	 Are the patients described in detail so that you can decide whether they are comparable to those that you see in your practice?

B)	 Are the interventions and treatment settings described well enough so that you can provide the same for your patients?

C)	 Were all clinically relevant outcomes measured and reported?

D)	 Is the size of the effect clinically important? 

E)	 Are the likely treatment benefits worth the potential harms?

Source: Staal JB et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008; 3:CD001824 (62).

Table 4. Quality of  evidence developed by USPSTF.

I: Evidence obtained from at least one properly randomized controlled trial

II-1: Evidence obtained from well-designed controlled trials without randomization

II-2: 
Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one 
center or research group

II-3: 
Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled 
experiments (such as the results of  the introduction of  penicillin treatment in the 1940s) could also be regarded 
as this type of  evidence

III: 
Opinions of  respected authorities, based on clinical experience descriptive studies and case reports or reports of  
expert committees

Adapted from the U.S. Preventive Services Task Force (USPSTF) (69).

Table 5. Grading recommendations.

Grade of  Recommendation/
Description

Benefit vs Risk and 
Burdens

Methodological Quality of  
Supporting Evidence Implications

1A/strong recommendation, 
high-quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Strong recommendation, can apply 
to most patients in most circum-
stances without reservation

1B/strong recommendation, 
moderate quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Strong recommendation, can apply 
to most patients in most circum-
stances without reservation

1C/strong recommendation, 
low-quality or very low-quality 
evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

Observational studies or case series Strong recommendation but may 
change when higher quality evi-
dence becomes available

2A/weak recommendation, high-
quality evidence

Benefits closely balanced 
with risks and burden

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circum-
stances or patients’ or societal 
values

2B/weak recommendation, 
moderate-quality evidence

Benefits closely balanced 
with risks and burden

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circum-
stances or patients’ or societal 
values

2C/weak recommendation, 
low-quality or very low-quality 
evidence

Uncertainty in the estimates 
of benefits, risks, and burden; 
benefits, risk, and burden 
may be closely balanced

Observational studies or case series Very weak recommendations; 
other alternatives may be equally 
reasonable

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American 
College of Chest Physicians task force. Chest 2006; 129:174-181 (70). 
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Fig. 1. The flow diagram illustrating randomized trials, observational studies, and systematic reviews evaluating caudal 
epidural injections.

Computerized and manual search of 
literature
n = 1,994

Potential articles
n = 325

Articles excluded by title and/or 
abstract

n = 1,669

Abstracts reviewed
n = 325

Abstracts excluded
n = 282

Full manuscripts not available
n = 3

Full manuscripts reviewed
n = 40

Manuscripts considered for inclusion:
Systematic reviews = 3
Randomized trials= 3

Observational studies = 5
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Methodologic Quality Assessment
Of the randomized trials, all 3 studies met the 

inclusion criteria (71,74,85) for methodological as-
sessment and clinical relevance. Among observational 
studies, 5 met the inclusion criteria (76,79,80,82,89). 
Methodologic quality assessment criteria and clinical 
relevance criteria for randomized trials are illustrated 
in Tables 6 and 7, whereas methodologic quality crite-

ria for observational studies are illustrated in Table 8.
The quality assessment criteria ranged from 50 to 

56 with all 3 randomized trials eligible to be included 
in the analysis. The clinical relevance criteria as illus-
trated in Table 7 showed clinical relevance for all 3 
randomized trials. 

The quality assessment criteria for observational 
studies is illustrated in Table 8. From a total of 10 ob-

Table 6. Methodological assessment of  randomized clinical trials evaluating the effectiveness of  cervical interlaminar epidural 
injections.

CRITERION WEIGHTED 
SCORE (points)

Castagnera et al 
(74)

Stav et al (71) Pasqualucci et al 
(85)

Study population

A Homogeneity 2 2 2 2

B Comparability of relevant baseline 
characteristics

5 5 5 5

C Randomization procedure adequate 4 2 2 4

D Drop-outs described for each study group 
separately

3 3 3 3

E < 20% loss for follow-up 2 2 __ 2

< 10% loss for follow-up 2 2 __ __

F > 50 subject in the smallest group 8 __ __ __

> 100 subjects in the smallest group 9 __ __ __

Interventions

G Interventions included in protocol and 
described

10 10 10 10

H Pragmatic study 5 5 __ 5

I Co-interventions avoided or similar 5 __ 5 5

J Placebo-controlled 5 __ 5 __

Effect

K Patients blinded 5 5 __ __

L Outcome measures relevant 10 4 8 6

M Blinded outcome assessments 10 __ __ 6

N Follow-up period adequate 5 5 5 3

Data-presentation and analysis

O Intention-to-treat analysis 5 5 __ __

P Frequencies of most important outcomes 
presented for each treatment group

5 5 5 5

TOTAL SCORE 100 55 50 56

Methodological criteria and scoring adapted from Koes BW et al. Efficacy of epidural steroid injections for low-back pain and sciatica: A 
systematic review of randomized clinical trials. Pain 1995; 63:279-288 (55).
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Table 7. Clinical relevance of  randomized clinical trials evaluating the effectiveness of  cervical interlaminar epidural injections.

Castagnera et 
al (74)

Stav et al 
(71)

Pasqualucci 
et al (85)

A) Are the patients described in detail so that you can decide whether they are compa-
rable to those that you see in your practice?

+ + +

B) Are the interventions and treatment settings described well enough so that you can 
provide the same for your patients?

+ + -

C) Were all clinically relevant outcomes measured and reported? + + +

D) Is the size of the effect clinically important? + + +

E) Are the likely treatment benefits worth the potential harms? + + -

TOTAL CRITERIA MET 5/5 5/5 3/5

+ = positive; - = negative
Scoring adapted from Staal JB et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008; 3:CD001824 
(62).

servational studies available, 5 of them met inclusion 
criteria for methodologic quality assessment. Studies 
excluded from methodologic quality assessment were 
as follows: full manuscripts were not available for re-
view of Mangar and Thomas (81), Catchlove and Braha 
(84), and Martelletti et al (88). Martelletti et al (87), in 
another manuscript, evaluated short-term relief for 
management of cervicogenic headache in 9 patients. 
Kwon et al (86) attempted to verify the usefulness of 
fluoroscopically guided cervical interlaminar epidural 
steroid injections in patients with neck pain and cervi-
cal radiculopathy. Of the 4 studies meeting the qual-
ity assessment criteria for observational studies, the 
scores ranged from 28 to 48 with none of them meet-
ing criteria for inclusion in the evidence synthesis. 

Clinical Relevance Assessment
All 3 studies met clinical relevance criteria 

(71,74,85).

Study Characteristics
Study characteristics of randomized trials of cervi-

cal interlaminar epidural injections are illustrated in 
Table 9. 

Castagnera et al (74) randomly allocated 24 pa-
tients into 2 groups with the steroid group treated 
with 0.5% lidocaine plus triamcinolone acetonide 10 
mg/mL, whereas the morphine group received the 
same combination of 0.5% lidocaine and steroid plus 
2.5% of morphine. Pain relief was assessed as the per-
centage of pain decrease on a visual analog scale (VAS) 
at months 3, 6, 8, and 12 after cervical epidural steroid 
injection, up to 48 months. They reported a success 

rate of 78.5% in the steroid group and 80% in the ste-
roid and morphine group with pain relief which was 
stable, and a mean follow-up of 43 + 18.1 months.

This is a well performed study; however, the au-
thors attempted to evaluate the pain by increasing the 
volume of sodium chloride solution injection into the 
cervical epidural space, not to exceed 10 mL to exac-
erbate the patient’s radicular pain. The mean volume 
injected in the epidural space was 6.6 + 2.1 and 6.3 + 
1.9 mL in the respective groups. This report however 
showed results much more superior to any other study 
reported in the literature. They also showed that pain 
relief remained stable for 48 months and in some cas-
es for more than 60 months. The intensity of medical 
treatment also decreased significantly 3 months after 
cervical epidural steroid injection and remained un-
changed over subsequent periods. They also showed 
return to work in all the patients who were working 
prior to the cervical epidural steroid injections. How-
ever, there was no correlation found between pain 
relief and absenteeism. Further, the use of morphine 
has not been shown to be superior in this study. Even 
though significant differences were observed, this 
study was limited by the small sample sizes of 14 and 
10 in the 2 groups. 

Stav et al (71) treated 25 patients with epidural 
steroid and lidocaine injections and 17 patients with 
steroid and lidocaine injections into the posterior neck 
muscles. They administered 1 to 3 injections at 2 week 
intervals based on the clinical response. Pain relief was 
evaluated by the VAS one week after the last injection 
and then one year later. One week after the last injec-
tion, good pain relief was reported in 76% of the pa-
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Table 8. Illustration of  methodologic assessment of  observational studies of  cervical interlaminar epidural injections.

CRITERION
Weighted 

Score 
(points)

Rowlingson & 
Kirschenbaum 

(76)

Ferrante 
et al 
(82)

Grenier 
et al 
(89)

Proana 
et al 
(80)

Cicala 
et al 
(79)

1.  Study Question    2 2 2 2 2 2

•  Clearly focused and appropriate question 2 2 2 2 2

2.  Study Population    8 5 5 5 5 5

•  Description of study population 5 5 5 5 5 5

•  Sample size justification 3 __ __ __ __ __

3.   Comparability of Subjects for All Observational Studies     22 3 3 3 3 8

•  Specific inclusion/exclusion criteria for all groups 5 3 3 3 3 5

•  Criteria applied equally to all groups 3 __ __ __ __ 3

•  �Comparability of groups at baseline with regard to disease 
status and prognostic factors 3 __ __ __ __ __

•  �Study groups comparable to non-participants with regard to 
confounding factors 3 __ __ __ __ __

•  Use of concurrent controls 5 __ __ __ __ __

•  �Comparability of follow-up among groups at each 
assessment 3 __ __ __ __ __

4.  Exposure or Intervention                                                                                    11 5 5 5 5 5

•  Clear definition of exposure 5 5 5 5 5 5

•  Measurement method standard, valid and reliable 3 __ __ __ __ __

•  Exposure measured equally in all study groups 3 __ __ __ __ __

5.  Outcome measures      20 3 8 10 10 10

•  Primary/secondary outcomes clearly defined 5 __ 3 5 5 5

•  Outcomes assessed blind to exposure or intervention 5 __ __ __ __ __

•  �Method of outcome assessment standard, valid and reliable 5 __ __ __ __ __

•  Length of follow-up adequate for question 5 3 5 5 5 5

6.  Statistical Analysis  19 __ 10 __ __ 8

•  Statistical tests appropriate 5 __ 5 __ __ 5

•  Multiple comparisons taken into consideration 3 __ 3 __ __ 3

•  Modeling and multivariate techniques appropriate 2 __ 2 __ __ __

•  Power calculation provided 2 __ __ __ __ __

•  Assessment of confounding 5 __ __ __ __ __

•  Dose-response assessment if appropriate 2 __ __ __ __ __

7.  Results                                                                                                                  8 __ 5 5 5 5

•  �Measure of effect for outcomes and appropriate measure of 
precision 5 __ 3 3 3 3

•  Adequacy of follow-up for each study group 3 __ 2 2 2 2

8.  Discussion    5 5 5 5 5 5

•  Conclusions supported by results with possible biases and 
limitations taken into consideration 

9.  Funding or Sponsorship                                                                                       5 5 5 5 5 5

•  Type and sources of support for study 

TOTAL SCORE 100 28 48 40 40 48

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (56).
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tients receiving epidural steroids and local anesthetic 
as compared to 35.5% of the patients receiving extra-
epidural steroids and local anesthetic. One year after 
the treatment, 68% of the patients in the epidural 
steroid group still had very good pain relief, whereas 
only 11.8% of the patients receiving intramuscular or 
extra-epidural with local anesthetic reported good 
pain relief. The study also reported that patients were 
able to increase range of motion, a few of them re-

duced their daily dose of analgesics, and recovery of 
the capacity for work was significantly better in the 
epidural steroid group.

The disadvantages of this study include lack of 
fluoroscopic visualization, epidural entry at multiple 
levels with some between C4 and C5, and lack of pa-
tient blinding with administration of intramuscular 
steroid lidocaine injection. 

Pasqualucci et al (85) evaluated the efficacy of 

Table 9. Characteristics of  randomized trials of  cervical interlaminar epidural injections.

Study/Methods Participants Intervention(s) Outcome(s) Result(s)

Conclusion(s)

Short-term
relief  ≤6 months

Long-term relief  
> 6 months

Castagnera et al 
(74) 1994
Randomized trial
 

14 patients: local
anesthetic and
steroid.
10 patients: local
anesthetic, steroid
+ morphine
sulfate.

I. 0.5% lidocaine
+ triamcinolone
acetonide.
II. Local anesthetic
+ steroid + 2.5 mg of
morphine sulfate.

Timing: 1 
month, 3
mos, and 12 
mos.
Outcome 
measures:
pain relief.

The success rate was 
79% vs. 80% in group I 
and II.
Overall, initial success 
rate was 96%, 75% at 1 
month, 79% at 3 mos, 6 
mos, and 12 mos.

Positive short-term
and long-term
relief

Stav et al (71) 1993
Randomized trial

Experimental: 25
patients.
Control: 17
patients.

Experimental:
epidural steroid and
lidocaine injections.
Control: steroid and
lidocaine injections
into the posterior
neck muscles.

Timing: 1 week 
and 1 year. 
Outcome mea-
sures: pain relief, 
change in range 
of motion, reduc-
tion of daily dose 
of analgesics, 
return to work.

One week
improvement 36%
vs 76%;

One year
improvement 12%
vs 68%.

Positive short-term
and long-term
relief

Pasqualucci et al 
(85) 2007
Randomized trial 

Single = 20
Continuous=20
Over 180 days

Patients were di-
vided into 4 groups, 
40 patients per 
group on the basis 
of the time, pain, 
onset. Group A: 40 
patients with pain 
onset 15-30 days.
Group B: 40 
patients with pain 
from 31 to 60 days.
Group C: 40 
patients with pain 
from 61 to 180 days.
Group D: 40 
patients with pain 
more than 180 days.

Patients of each group 
were randomized based on 
received therapy: 20 with 
single injection and 20 with 
continuous epidural. 

Patients in the single injec-
tion group were adminis-
tered a series of epidural 
blocks every 4 to 5 days with 
bupivacaine 6 mL and meth-
ylprednisolone 80 mg. The 
second block, after 4 to 5 
days, was done with 6 mL of 
methylprednisolone acetate 
with the second block 4 to 
5 days later, with the third 
block also 4 to 5 days.
Treatment was continued 
if pain relief was less than 
80% with a maximum of 9 
blocks.

Timing: 1 month 
and 6 months.
Outcome 
measures: pain 
control > 80%, 
number of pain-
free hours of 
sleep.

The duration of the 3 
therapies increased with 
the increase in pain 
chronicity. Statistically 
significant efficacy of 
the treatment of cer-
vicobrachial pain with 
epidural local anesthetic 
plus corticosteroids 
was demonstrated with 
continuous infusion 
rather than with single 
injection, in patients 
with chronic pain who 
did not respond to 
conservative therapies 
(patients with 180 days 
or longer). There was 
no significant difference 
between the 2 treat-
ments in patients with 
pain less than 180 days. 

Positive short-term 
relief. Results of long-
term relief are not 
available in chronic 
pain patients with du-
ration of chronic pain 
of 180 days or longer.
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epidural local anesthetics plus steroids for the treat-
ment of cervicobrachial pain in 160 patients random-
ized based on the duration of the pain and admin-
istering 2 types of treatments with a maximum of 9 
blocks of single injections or 30 days of continuous 
epidural with the achievement of pain control of 80% 
or greater. The enrolled 160 patients were divided in 4 
groups with 40 patients per group on the basis of the 
time of pain onset with Group A with 40 patients with 
pain onset of 15 to 30 days; Group B with 40 patients 
with pain from 31 to 60 days; Group C with 40 patients 
with pain from 61 to 180 days; and Group D with 40 
patients with pain of greater than 180 days. Patients 
of each group were randomized based on their re-
ceived therapy with 20 in the single injection group 
and 20 with a continuous epidural. 

Patients in the single injection group were admin-
istered a series of epidural blocks every 4 to 5 days 
with administration of 0.25% bupivacaine 6 mL, with 
80 mg of methylprednisolone for a maximum of 9 
blocks. In the continuous epidural group, catheteriza-
tion was carried out and bupivacaine, a volume of 6 
mL, combined with 80 mg of methylprednisolone was 
administered initially, followed by bupivacaine 6 mL 
every 6, 12, or 24 hours, along with methylpredniso-
lone 40 mg every 4 to 5 days for a period of 30 days. 
They evaluated pain control and pain-free sleep sta-
tus. Of the 160 enrolled patients, 19 were excluded 
due to various reasons. None of the patients had 
any major complications. The results of this evalua-
tion showed a statistically significant efficacy of the 
treatment of cervicobrachial pain with epidural local 
anesthetic plus corticosteroids in continuous infusion 
rather than in single injection, in patients with chronic 
pain who did not respond to conservative therapies 
with pain duration of 6 months or longer. However, 
there was no statistically significant difference be-
tween the 2 treatments in patients with pain of less 
than 6 months. This data suggested that continuous 
epidural local anesthetic plus corticosteroid has great-
er efficacy than single injection of these drugs for the 
treatment of chronic cervicobrachial pain of greater 
than 6 months. 

Although this study provides important informa-
tion; it has several drawbacks: lack of long-term fol-
low-up, lack of fluoroscopy, and inadequate blinding 
of patients and physicians. 

Among the observational studies, Ferrante et al 
(82) in a retrospective analysis of 100 patients assessed 
potential predictors of outcome individually and then 

simultaneously with a multiple-recreation model. 
They concluded that patients with radicular symptoms 
and signs had the best pain relief and in contradic-
tion to those with axial neck pain. The results showed 
that overall there was a 41% probability of a patient 
obtaining greater than 50% pain relief and at least a 
partial return to normal activities of daily living. 

Rowlingson and Kirschenbaum (76) in a retro-
spective evaluation of 45 cervical epidural injections 
performed on 25 patients with cervical radiculopathy 
demonstrated that 64% of the patients had a good 
or excellent response to cervical epidural steroid 
injection, whereas other conservative modalities 
had not helped them. In contrast to Ferrante et al’s 
study (82), in this evaluation, all patients had cervical 
radiculopathy and 64% (16 of 25) obtained a good 
or excellent response with full resumption of their 
daily activities and at least a 75% improvement in 
their pain complaints. Proano et al (80) in a review 
of charts from 1986 to 1989, with 176 cervical epi-
dural injections on 61 patients, with a range of 1 to 
6 blocks per patient, reported significant pain relief 
(greater than 50% reduction) in 62% of the patients, 
with 20% reporting complete relief of symptoms. Of 
the 61 patients, 20% went on to have surgery. Gre-
nier et al (89) in an open prospective study evaluated 
the effect of a single epidural injection in patients 
suffering from non-compressive and non-surgical 
cervicobrachial neuralgia in 29 patients suffering for 
more than 12 months. After 3 months, a success rate 
of 83% was obtained. They also reported that pain 
relief remained stable for at least 24 months with a 
simultaneous decrease in controlled substances. Cica-
la et al (79) evaluated 58 patients over a 6-month pe-
riod. Patients with 90% pain relief lasting 6 months 
were considered to have excellent results, those with 
greater than 50% relief lasting at least 6 months 
were considered to have good results, and all oth-
ers were considered to have poor results. Six months 
after the injection, 41.4% or 24 patients showed ex-
cellent results, whereas 29.3% or 17 patients showed 
good results. 

Effectiveness
Of the 3 randomized trials evaluating cervical 

interlaminar epidural steroid injections, all showed 
positive results for short-term relief (71,74,85), 2 were 
positive for long-term relief (71,74), and the results 
of long-term relief were not available for one study 
(85). 
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Table 10 illustrates results of effectiveness of cer-
vical interlaminar epidural steroid injections. 

Level of Evidence
The indicated evidence for cervical interlaminar 

epidural steroid injections is Level II-1 based on U.S. 
Preventive Services Task Force (USPSTF) criteria. 

Recommendations
Based on Guyatt et al’s criteria (70), the recom-

mendation for cervical interlaminar epidurals is 1C/
strong recommendation. However, this recommenda-
tion may change when higher quality evidence be-
comes available.

Complications 
The complications associated with interlaminar 

epidural steroid injections are few and usually minor 
(91-93). The most common and worrisome complica-
tions are of 2 types relating to the needle placement 
and drug administration and include subarachnoid en-
try, subdural entry, spinal cord trauma, infection, he-
matoma formation, abscess formation, intracranial air 
injection, epidural lipomatosus, nerve damage, head-
ache, brain damage, increased intracranial pressure, 
intravascular injection, vascular injury, cerebrovascular 
or pulmonary embolus, death, and multiple effects of 
steroids (2,53,91-93). In the cervical spine specifically, 
complications include spinal cord trauma, spinal cord 
or epidural hematoma formation, subarachnoid or sub-

dural injections, intravascular injection, vascular injury 
or vascular embolism, or catastrophic complications.

Botwin et al (91) reported complications of fluo-
roscopically guided interlaminar cervical epidural in-
jections. Complications included increased neck pain 
(6.7%), non-positional headaches (4.6%), insomnia 
the night of injection (1.7%), vasovagal reactions 
(1.7%), facial flushing (1.5%), fever the night of the 
procedure (0.3%), and dural puncture (0.3%). The in-
cidence of all complications was 16.8%. Derby et al 
(93) surveyed 17 International Spinal Intervention So-
ciety (ISIS) instructors who described a total of 5,978 
cervical epidurals, of which 4,389 were interlaminar 
with 23 mild complications. 

Waldman (94) reported a series of 790 cervical 
epidural steroid injections in 215 patients who were 
followed-up prospectively for 6 weeks after the pro-
cedure. Three patients had major complications and 
3 had minor complications. The rate of complications 
per epidural steroid injection was 0.8%, whereas the 
incidence of major complications was 0.4%. 

Infectious complications include cervical epidu-
ral abscess and meningitis (95-98). However, epidural 
steroid injection is an extremely rare cause of epidur-
al abscess. Tang et al (99) evaluated predisposing fac-
tors leading to infection in an evaluation of 46 spinal 
epidural abscesses. Forty-six percent of patients had 
diabetes and 35% had a history of repeated and fre-
quent intravenous injections of medications or illicit 
drugs, even though some patients with epidural ab-

Table 10. Results of  published studies of  effectiveness of  cervical interlaminar epidural steroid injections.

Study
Study 

Characteristics
Methodological 
Quality Scoring

Participants

Pain Relief  Results

3 mos. 6 mos. 12 mos.
Short-term 
relief  ≤ 6 
months

Long-term 
relief  > 6 
months

Castagnera 
et al 1994 
(74)

RA 55

Local anesthetic with 
steroids =14

Local anesthetic with 
steroids and morphine 

=10

79% 79% 79% P P

Stav et al 
1993 (71) RA 50 C = 17

T = 25
12% vs 

68%
12% vs 

68%
12% vs 

68% P P

Pasqualucci 
et al 2007 
(85)

RA 56
Single = 20

Continuous = 20
Over 180 days

NA 58% vs 
74% NA P NA

RA = randomized; C = control; T = treatment; vs = versus; P = positive; N = negative; NA = not available
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scess formation had no identifiable risk factors (100). 
Huang et al (95) reported a case of cervical epidural 
abscess after epidural steroid injection resulting in 
decompressive laminectomy within the first 24 hours. 
The culture showed staphylococcus aureus, and the 
patient became quadriparetic with only partial re-
covery after 6 months. Waldman (96), in a letter to 
the editor, reported a single case of cervical epidural 
abscess after epidural steroid injection. The patient 
became symptomatic 72 hours after the third treat-
ment with cervical epidural steroid injection which 
was followed by a decompressive laminectomy. The 
first surgery was unable to detect the abscess; how-
ever, a second surgery found the abscess and the 
culture showed staphylococcus aureus. Kricun et al 
(97) reported MRI findings in 5 cases of cervical epi-
dural abscess. Papadakis et al (98) reported cervical 
paravertebral abscess following injection of cortico-
steroids. Cervical epidural abscess also has been re-
ported following a trigger point injection (101).

Intravascular penetration, bleeding, and hema-
toma formation is a complication of cervical epidu-
ral injections, though rare. Intravascular penetration 
may occur even with negative aspiration (102). It is 
expected that intravascular penetration is a fairly 
common phenomenon with cervical interlaminar epi-
durals (103). However, clinically significant epidural 
hematoma are extremely rare (104,105). Williams et 
al (103) in 1990 presented a case of epidural hema-
toma following steroid injection, the complication 
occurring on the seventh such injection over a 2-year 
period for chronic spinal pain. Surgical decompres-
sion was required to alleviate the symptoms of pa-
ralysis and anesthesia. Others have reported multiple 
cases (106,107). Stoll and Sanchez (106) reported a 
large cervical epidural hematoma in a healthy 34-
year-old man with no evidence of coagulopathy and 
not taking antiplatelet medication developing 8 days 
after a cervical epidural steroid injection and result-
ing in acute cervical myelopathy. Following prompt 
surgical evaluation of the clot, the patient made a 
near complete recovery. LaBan et al (107) reported 
2 cases of epidural hematomas along with a descrip-
tion of 4 other cases previously reported. The first 
patient, a 36-year-old female developed a hematoma 
after her second injection with symptoms of numb-
ness and tingling in both hands with the hematoma 
extending from C3 to T3. Following emergent sur-
gical evacuation of the hematoma, she recovered 

partially. The second case was a 79-year-old female 
receiving Coumadin which had been prescribed for 
atrial fibrillation. Coumadin was discontinued and 
she was started on IV heparin. She was given an epi-
dural corticosteroid injection 2 days later and subse-
quently developed paraparesis with a diagnosis of 
hematoma from T2 to T8 with cord compression. De-
spite an emergency decompressive laminectomy, she 
remained paraparetic with both a neurogenic bowel 
and bladder. 

Vascular complications include vasospasms and 
embolic phenomena (108), whereas neurologic com-
plications include intrinsic spinal cord damage, nerve 
root injury or damage, paraplegia, increased radicular 
pain, onset of complex regional pain syndrome, sei-
zures, and headaches. Further, while neurologic in-
juries are uncommon, they can result from epidural 
abscess or epidural hematoma. Subdural hematoma, 
intracranial air, etc., have been reported. Subdural or 
subarachnoid injection will result in extensive spread 
of local anesthetic and serious consequences. Respira-
tory events are extremely rare but can lead to pneu-
mothorax, recurrent laryngeal nerve injury, hoarseness 
of the voice, and dysphonia. A subdural hematoma 
after cervical epidural steroid injection with subse-
quent development of acute quadriplegia ultimately 
resulting in death has been reported (109). All of the 
following complications following cervical epidural 
injections have also been reported: multiple subdural 
hemorrhages (110); inadvertent subdural spread com-
plicating injection of cervical epidural steroid with lo-
cal anesthetic (111-113); intrinsic spinal cord damage 
and spinal cord infarction (114-116); neuropathic pain 
(117); pneumocephalus (118,119); subdural air (120); 
and epidural granuloma and intracranial hypotension 
(121).

Side effects related to the administration of ste-
roids are generally attributed either to the chemistry 
or to the pharmacology of the steroids. The major 
theoretical complications of corticosteroid admin-
istration include suppression of pituitary-adrenal 
axis, hypercorticism, Cushing’s syndrome, osteopo-
rosis, avascular necrosis of bone, steroid myopathy, 
epidural lipomatosis, weight gain, fluid retention, 
and hyperglycemia (122,123). Other complications 
include transient blindness (124), retinal necrosis 
(125), central serous chorioretinopathy (126,127), 
persistent hiccups (128), flushing (129), chemical 
meningitis (130), retinal hemorrhage (131), and ce-
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rebral venous sinus thrombosis (132). The most com-
monly used steroids in neural blockade in the United 
States, methylprednisolone acetate, triamcinolone 
acetonide, betamethasone acetate, and phosphate 
mixture have all been shown to be safe at epidural 
therapeutic doses in both clinical and experimental 
studies (121-141).

Finally, radiation exposure is also a potential prob-
lem with damage to eyes, skin, and gonads (142-144). 

Discussion

This systematic review evaluated the effectiveness 
of cervical interlaminar epidural injections in patients 
with chronic neck and upper extremity pain and il-
lustrated an indicated Level II-1 evidence for cervi-
cal interlaminar epidural injections with steroids for 
patients with chronic neck and upper extremity pain. 
The recommendation provided based on Guyatt et al’s 
(70) criteria is with 1C/strong recommendation, which 
may change when higher quality evidence becomes 
available.

In contrast to caudal and lumbar epidural system-
atic reviews, studies of cervical epidural steroid injec-
tions have been rare, even though they have been 
included in some guidelines and systematic reviews 
(2,53). However, the limitations of this review include 
the paucity of literature and lack of randomized trials 
performed under fluoroscopy.

Cervical epidural steroid injections have been 
studied since 1985 (73). Historically, cervical epidural 
steroid injections originated from Pagés description 
of needle placement into the lumbar epidural space 
based on obstruction of free flow of spinal fluid from 
the needle and lack of resistance to injection of lo-
cal anesthetic in 1921 (145). Dogliotti (146) was the 
first to describe the technique of cervical epidural 
block and also the first to describe, in 1933, the loss 
of resistance technique. The underlying mechanism 
of action of epidurally administered steroid and lo-
cal anesthetic injection is still not well understood. 
A common problem encountered with any epidural 
injection is inaccurate needle placement, leading to 
inaccurate placement of the injectate (2,48,53). Con-
sequently, proponents for fluoroscopic guidance in 
epidural steroid injections advocate utilizing this 
technique in order to assure that medications reach 
the appropriate and desired intervertebral space (48). 
In a study of 38 interlaminar cervical epidural steroid 
injections, they found a 53% rate of false loss of resis-
tance during the first attempt to enter the epidural 

space. They suggested using fluoroscopy can improve 
the accuracy of needle placement and medication de-
livery. Even with second and third attempts, the suc-
cess rate improved only to 75% with loss of resistance 
technique without fluoroscopy (147). In addition, it 
was also shown that when cervical epidural steroid 
injections are performed in the midline at C6/7 and 
C7/T1 under fluoroscopy, the contrast consistently 
covers the dorsal cervical epidural space bilaterally, 
irrespective of the volume used or neck flexion angle 
used (148). Further, fluoroscopic guidance also helps 
to avoid potential intravascular injections (149). Fluo-
roscopic utilization with contrast injection will also 
delineate multiple filling patterns including subdural 
and subarachnoid patterns. Even though the under-
lying mechanism of action of epidurally administered 
steroid and local anesthetic is not well understood, it 
is believed that the achieved neural blockade alters 
or interrupts nociceptive input, reflex mechanism of 
the afferent fibers, self-sustaining activity of the neu-
rons, and the pattern of central neuronal activities 
(2,48,53,121,122). Further, corticosteroids have been 
shown to reduce inflammation by inhibiting either 
the synthesis or release of a number of pro-inflam-
matory mediators and by causing a reversible local 
anesthetic effect (85,121,122,150-157). The emerging 
evidence also shows that the long-lasting effect may 
be obtained with local anesthetics with or without 
steroids (158-177). Further, it has been shown in rat 
experiments that nerve root infiltration prevented 
mechanical allodynia, even though no additional 
benefit from using corticosteroid was identified (157). 
Thus, it is suggested that corticosteroid may be unnec-
essary for nerve root blocks; in fact, this concept has 
been reinforced by numerous randomized and obser-
vational studies (169,171,174-186). Finally, in evalua-
tion of epidural local anesthetic plus corticosteroid 
for the treatment of cervical brachial radicular pain 
with either a single injection or a continuous infu-
sion (85), continuous epidural showed better control 
of chronic cervicobrachial pain compared with single 
injection, even though a corticosteroid was utilized 
in both injections. Thus, local anesthetic provides an 
independent effect or an additive effect.

Conclusion

The results of this systematic evaluation of cer-
vical interlaminar epidural injections showed that 
they have a significant effect in relieving chronic 
intractable pain of cervical origin and also provide 
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