
Background: Chronic neck pain is a common problem in the adult population with a typical 12-
month prevalence of 30% to 50%. Cervical disc herniation and radiculitis is one of the common 
conditions described responsible for chronic neck and upper extremity pain.

Cervical epidural injections for managing chronic neck pain with disc herniation are one of the 
commonly performed non-surgical interventions in the United States. However, the literature 
supporting cervical interlaminar epidural steroids in managing chronic neck pain is scant.

Study Design: A randomized, double-blind, controlled trial.

Setting: A private interventional pain management practice and specialty referral center in the 
United States. 

Objectives: To evaluate the effectiveness of cervical interlaminar epidural injections of local 
anesthetic with or without steroids in providing effective and long-lasting relief in the management 
of chronic neck pain and upper extremity pain in patients with disc herniation and radiculitis, and to 
evaluate the differences between local anesthetic with or without steroids. 

Methods: Patients were randomly assigned to one of 2 groups: Group I patients received cervical 
interlaminar epidural injections of local anesthetic (lidocaine 0.5%, 5 mL); Group II patients received 
cervical interlaminar epidural injections with 0.5% lidocaine, 4 mL, mixed with 1 mL of non-
particulate betamethasone. 

Outcomes Assessment: Multiple outcome measures were utilized. They included the Numeric 
Rating Scale (NRS), the Neck Disability Index (NDI), employment status, and opioid intake. Assessments 
were done at baseline and 3, 6, and 12 months post-treatment. 

Significant pain relief was defined as 50% or more; significant improvement in disability score was 
defined as a reduction of 50% or more.

Results: Significant pain relief (≥ 50%) was demonstrated in 77% of patients in both groups.  Functional 
status improvement was demonstrated by a reduction (> 50%) in the NDI scores in 74% of Group I and 
71% of Group II at 12 months. The overall average procedures per year were 3.7 ± 1.1 in Group I and 
4.0 ± 0.91 in Group II; the average total relief per year was 39.45 ± 11.59 weeks in Group I and 41.06 ± 
11.56 weeks in Group II over the 52 week study period in the patients defined as successful. 

The initial therapy was considered to be successful if a patient obtained consistent relief with 2 initial 
injections lasting at least 4 weeks. All others were considered failures.

Limitations: The study results are limited by the lack of a placebo group and a preliminary report 
of 70 patients, 35 in each group. 

Conclusion: Cervical interlaminar epidural injections with local anesthetic with or without steroids 
might be effective in 77% of patients with chronic function-limiting neck pain and upper extremity 
pain secondary to cervical disc herniation and radiculitis.

Key words: Chronic neck pain, cervical disc herniation, upper extremity pain, cervical epidural 
injections, epidural steroids, local anesthetics
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Cervical epidural injections have not been per-
formed utilizing contemporary interventional pain 
management techniques with fluoroscopy and target-
ed delivery of medication. Consequently, this study is 
undertaken to evaluate the role of cervical interlaminar 
epidural injections in patients with chronic, function-
limiting, neck pain and upper extremity pain secondary 
to disc herniation using local anesthetic with or without 
steroids. The study is designed to evaluate 120 patients. 
This preliminary report includes 70 patients completing 
a one-year follow-up.

Methods

The study is being conducted in a private interven-
tional pain management practice and specialty refer-
ral center in the United States. The study is being per-
formed based on Consolidated Standards of Reporting 
Trials (CONSORT) guidelines (21,22,52,53). The study 
protocol was approved by the Institutional Review 
Board (IRB) and registered on the U.S. Clinical Trial Reg-
istry with an assigned number of NCT01071369. 

Participants
Patients were assigned to one of 2 groups: Group 

I patients received cervical interlaminar epidural injec-
tions of local anesthetic (lidocaine 0.5%, 5 mL); Group 
II patients received cervical interlaminar epidural injec-
tions with 0.5% lidocaine, 4 mL, mixed with 1 mL or 6 
mg of non-particulate betamethasone for a total of 5 
mL of injectate.

Interventions
All patients were provided with the IRB-approved 

protocol and informed consent which described in de-
tail all aspects of the study and withdrawal process.

Pre-Enrollment Evaluation
The pre-enrollment evaluation included demo-

graphic data, medical and surgical history with co-ex-
isting disease(s), radiologic investigations, physical ex-
amination, pain rating scores using the Numeric Rating 
Scale (NRS), work status, opioid intake, and functional 
status assessment using the Neck Disability Index (NDI). 

Inclusion Criteria
Inclusion criteria were patients with cervical disc 

herniation or radiculitis; patients who were 18 years 
of age; patients with a history of chronic function-
limiting neck and upper extremity pain of at least 6 
months duration; and patients who were competent to 

Neck pain is common in the adult general 
population. It is disabling and costly (1-6). 
Studies of the prevalence of chronic neck 

pain and its impact on general health showed 14% 
of patients reporting Grade II to IV neck pain with a 
high pain intensity leading to disability (4,5). Cervical 
disc herniation is considered one of the most common 
conditions of neck pain, causing radiculitis (7). In a study 
at the Mayo Clinic, the annual incidence of cervical 
radiculopathy was determined to be 83 per 100,000 
of those between 13 and 91 years old (8). The most 
commonly involved levels for disc herniation include 
C6/C7 (45% to 60% of cases), C5/C6 (20% to 25%),  and 
levels C4/C5 and C7/T1, each representing approximately 
10% of cases (8).

Among the various treatments available for man-
aging cervical disc herniation and radiculitis, epidural 
steroid injections are one of the most common non-sur-
gical interventions (1,9-15). Cervical epidural injections 
have been used to treat chronic axial neck and radicu-
lar pain from herniated discs, spinal stenosis, post-cer-
vical surgery syndrome, and pain of discogenic origin. 
Epidural injections in the cervical spine are performed 
either by interlaminar or transforaminal approaches 
(1,14,16). However, the evidence for cervical interlami-
nar epidural injections has been a subject of debate and 
at best has only moderate success in managing cervical 
radiculopathy. Benyamin et al (1), in a systematic review 
of cervical interlaminar epidural injections, determined 
that the evidence was Level II-1 in managing chronic 
neck and upper extremity pain. Thus, the epidural in-
jections continue to be controversial, similar to lumbar 
epidural injections, due to the design of the study (fluo-
roscopic versus non-fluoroscopic), study size, outcome 
parameters, duration of follow-up, bias exerted in re-
view, and inappropriate methodology leading to inap-
propriate conclusions (1,17-27).

Benyamin et al (1) included 3 studies meeting in-
clusion criteria (28-30); however, none were performed 
under fluoroscopic visualization. The underlying mech-
anism of epidurally administered local anesthetic and 
steroids is not clear. It has been hypothesized that the 
effects of a neural blockade are dependent on the 
anti-inflammatory properties of corticosteroids (31-38). 
However, there is also emerging evidence that local an-
esthetics may be equally effective as steroids in manag-
ing spinal pain accompanied with or without disc her-
niation, secondary to post laminectomy syndrome, and 
of facet joint origin as well as in multiple other types of 
nerve blocks (39-51).
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understand the study protocol and provide voluntary, 
written informed consent and participate in outcome 
measurements. 

Exclusion criteria were previous cervical spine sur-
gery, radiculitis secondary to spinal stenosis without disc 
herniation, uncontrollable or unstable opioid use, un-
controlled psychiatric disorders, uncontrolled medical 
illness either acute or chronic, any conditions that could 
interfere with the interpretation of the outcome assess-
ments, pregnant or lactating women, and patients with 
a history or potential for adverse reaction(s) to local an-
esthetics or steroid. 

Description of Interventions
All cervical interlaminar epidural procedures were 

performed by one physician in an ambulatory surgery 
setting, in a sterile operating room, under fluoroscopy, 
with patients in the prone position, under appropriate 
monitoring with intravenous access and sedation with 
midazolam and fentanyl. Access to the epidural space 
was obtained under sterile conditions with loss of resis-
tance techniques under fluoroscopic visualization. The 
epidural space was entered between C7 and T1 to C5 
and C6 with confirmation by injection of non-ionic con-
trast. Following this, an injection of 5 mL of lidocaine 
hydrochloride 0.5% preservative free, or 4 mL of lido-
caine preservative free mixed with 6 mg of non-particu-
late betamethasone, was carried out.

Repeat cervical epidural injections were provided 
based on the response to prior cervical epidural injec-
tions evaluated by improvement in physical and func-
tional status. Further, repeat cervical epidural injections 
were performed only when increased levels of pain 
were reported with deteriorating relief below 50%.

Additional Interventions
All patients underwent the treatments as assigned. 

A patient was unblinded on request or if an emergency 
situation arose. If a patient required additional cervical 
epidural injections, these were provided based on the 
patient’s response, either after unblinding or without 
unblinding. If patients chose not to be unblinded, or 
were non-responsive, and different treatments other 
than cervical epidural injections were required, they 
were considered to be withdrawn from the study, and 
no subsequent data were collected. However, patients 
who were non-responsive and continued with conser-
vative management were followed without further 
epidural injections with medical management, unless 
they requested unblinding. In addition, all patients who 

were lost to follow-up were considered withdrawn. 
If patients were unavailable for follow-up, they were 
considered as lost-to-follow-up.

Co-Interventions
Most patients were receiving opioids and non-

opioid analgesics, adjuvant analgesics; some were in-
volved in a therapeutic exercise program. If patients 
were improving significantly and the medical necessity 
for these drugs was lacking, medications were stopped 
or dosages were decreased. In addition, some dosages 
were increased, based on medical necessity. All patients 
continued previously directed exercise programs, as 
well as their work. Thus, in this study, there was no spe-
cific physical therapy, occupational therapy, bracing, 
or other interventions offered other than the study 
intervention. 

Objectives
The study was designed to evaluate the effective-

ness of cervical epidural injections with or without 
steroids in managing chronic neck and upper extrem-
ity pain secondary to disc herniation or radiculitis in 
providing effective and long-lasting pain relief and to 
evaluate the differences between local anesthetic with 
or without steroids.

Outcomes
Outcomes measured included NRS, NDI, work sta-

tus, and opioid intake in terms of morphine equiva-
lents. Assessments were done at baseline, 3, 6, and 12 
months post-treatment.

Significant improvement was defined as at least 
50% pain relief associated with 50% improvement in 
NDI. The NDI has been shown to be valid and reliable in 
patients with mechanical neck pain (54-56). 

Opioid intake was evaluated based on the dosage 
frequency and schedule of the drug, with conversion to 
morphine equivalents (57).

Patients unemployed or employed on a part-time 
basis with limited or no employment due to pain were 
classified as employable. Patients who chose not to 
work, were retired, or were homemakers (not work-
ing, but not due to pain) were not considered in the 
employment pool.

Sample Size
The sample size was calculated based on signifi-

cant pain relief. Considering a 0.05 two-sided signifi-
cance level, a power of 80%, and an allocation ratio 
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of 1:1, 55 patients in each group were estimated (58). 
Allowing for a 10% attrition/ non-compliance rate, 60 
subjects were required.

Previous studies of interventional techniques iden-
tified 50 to 60 patients as appropriate (45-49,51,59). 

Randomization
From a total of 120 patients, 60 patients were ran-

domly assigned into each group. 

Sequence Generation
Randomization was performed by computer-

generated random allocations sequence by simple 
randomization.

Allocation Concealment
The operating room nurse assisting with the proce-

dure randomized the patients and prepared the drugs 
appropriately. 

Implementation
Participants were invited to enroll in the study if 

they met inclusion criteria. One of the 3 nurses assigned 
as coordinators of the study enrolled the participants 
and assigned participants to their respective groups.

Blinding (Masking)
Participants and those administering the interven-

tions were blinded to group assignment. Both solutions 
were clear; it was impossible to identify if the steroid 
had been added or not. Further, blinding was ensured 
by mixing the patients with other patients receiving 
routine treatment and by not informing the physician 
performing the procedures which patients were in the 
study. All one-year follow-up patients were selected by 
a statistician not involved in patient care. The unblind-
ing results were not disclosed to either the treating 
physician or other participants or patients. Thus, the 
nature of blinding was not interrupted.

Statistical Methods
Statistical analysis included the chi-squared statis-

tic, Fisher’s exact test, t-test, and paired t-test. Results 
were considered statistically significant if the P value 
was less than 0.05.

Chi-squared statistic was used to test the differenc-
es in proportions. Fisher’s exact test was used wherever 
the expected value was less than 5; a paired t-test was 
used to compare the pre- and post-treatment results of 
average pain scores and NDI measurements at baseline 

versus 3, 6, and 12 months. For comparison of mean 
scores between groups, t-test was performed. 

Intent-to-Treat-Analysis
An intent-to-treat-analysis was performed. Either 

the last follow-up data or initial data were utilized in 
patients who dropped out of the study and no other 
data were available. Sensitivity analysis was performed 
utilizing best case, worse case, and last follow-up data.

Results

Participant Flow
Figure 1 illustrates the participant flow.

Recruitment
The recruitment period lasted from August 2007 to 

April 2009.

Baseline Data
Baseline demographic and clinical characteristics of 

each group are illustrated in Table 1. There were no sig-
nificant differences noted. Of the 70 patients included 
in the study, disc herniation was noted at C5/6 in 9% of 
the patients, C6/7 in 64% of the patients, and at C7/T1 
in 27% of the patients.

Analysis of Data

Numbers Analyzed
A schematic illustration of patient flow is provided 

in Fig. 1. The study period for one-year follow-up last-
ed from August 2008 to April 2010. Seventy patients 
completed the one-year follow-up; 35 patients in each 
group. The data were available in the majority of the in-
cluded patients. Intent-to-treat analysis was performed 
due to non-available data on 2 occasions on one patient 
in Group I, and on 3 occasions on 2 patients in Group 
II. Based on the number of treatments provided, lack 
of follow-up was found in 2 of 105 occasions in Group I 
(2%) or 1 of 35 patients (3%); 3 of 105 occasions (3%) in 
Group II with 2 of 35 patients (6%) at least one time.

Sensitivity Analysis
A sensitivity analysis with changes in the numeric 

pain scores was performed utilizing the last follow-
up score, best case scenario, and worst case scenario. 
There were no significant differences; therefore, the 
intention-to-treat analysis with last follow-up visit was 
used.



Fig. 1. Schematic presentation of  patient flow at 1-year follow-up.
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Eligible Patients Assessed
166

Patients Excluded
•  Patients Not Meeting Inclusion Criteria = 30
•  Patients Refusing to Participate = 16

Patients randomized
120

Patients included in this evaluation = 70

Cervical epidural with local anesthetics and steroids

All patients received local anesthetic (4 mL)
and non-particulate betamethasone (1mL) 

= 5 mL

Patients included in analysis = 35
Patients excluded in analysis = 0

Intent to treat analysis was performed in 2 patients on 
1 and 2 occasions,  on 1 occasion at 6 months, and on 2 
occasions at 12 months for missing data

Group I (35)

Cervical epidural with local anesthetics

Patients included in analysis = 35

Patients unblinded or withdrawn = 0

All patients received local anesthetic = 5 mL

Intent to treat analysis was performed on 1 patient 
on 2 occasions, on 1 occasion at 6 months and at 12 
months each for missing data 

Group II (35)

Patients included in analysis = 35

Patients unblinded or withdrawn = 0

Patients included in analysis = 35
Patients excluded in analysis = 0



Table 1. Baseline demographic characteristics.

Group 1
(35)

Group II
(35)

P value

Gender
Male 31% (11) 40% (14)

0.454
Female 69% (24) 60% (21)

Age Mean ± SD 46.7± 11.4 45.5 ± 9.8 0.646

Weight Mean ± SD 186.5 ± 46.3 168.2 ± 42.2 0.088

Height Mean ± SD 66.0 ± 4.0 66.5 ± 4.1 0.598

Duration of Pain (months) Mean ± SD 104.4 ± 99.1 83.1 ± 82.9 0.598

Onset of Pain
Gradual 54% (19) 47% (16)

0.548
Injury 46% (16) 53% (19)

Disc Herniation Levels
(at multiple levels)

C3/4 20% (7) 14% (5)

N/A

C4/5 37% (13) 29% (10)

C5/6 63% (22) 63% (22)

C6/7 49% (17) 54% (19)

C7/T1 11% (4) 6% (2)

Numeric Rating Score Mean ± SD 7.8 ± 0.92 7.6 ± 0.91 0.302

Neck Disability Index Mean ± SD 29.8 ± 5.6 28.7 ± 8.4 0.514
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Outcomes

Pain Relief
Table 2 illustrates the NRS scores. Pain scores 

changed significantly from baseline at 3, 6, and 12 
months in both groups There were no significant dif-
ferences between the groups at the follow-up periods.

The proportion of patients with significant pain 
relief of 50% or greater is illustrated in Fig. 2 showing 
77% in both Groups I and II at 12 months. There were 
no significant differences between the groups at the 
3-month to 6-month to 12-month periods.

Table 2. Pain relief  characteristics.

Numeric 
Rating Score 

Group I (35) Group II (35)
P value 

Mean ± SD Mean ± SD

Baseline 7.8 ± 0.92 7.6 ± 0.91 0.302

3 months 3.2* ± 1.06 3.4* ± 1.12 0.445

6 months 3.2* ± 1.13 3.4* ± 1.01 0.320

12 months 3.3* ± 1.19 3.5* ± 1.20 0.485

* indicates significant difference with baseline values (P < 0.001)

Fig. 2. Illustration of  significant pain relief  (≥ 50%).
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Functional Assessment
Functional assessment results assessed by the NDI 

are illustrated in Table 3. Significant improvement was 
seen in the functional status in both groups from base-
line to one year. Reduction of Neck Disability Index 
Scores of at least 50% was seen in 74% (Group I) and 
71% (Group II) at 12-months as shown in Fig. 3. There 
were no significant differences between the groups 
during follow-up periods.

Employment Characteristics
Table 4 demonstrates employment characteristics 

in both groups. 

Table 3. Functional assessment evaluated by Neck 
Disability Index.

Neck Disability Index
Group I

(35)
Group II 

(35)
P value

Mean ± SD Mean ± SD

Baseline 29.8 ± 5.6 28.7 ± 8.4 0.514

3 months 14.6* ± 5.67 14.1* ± 5.60 0.735

6 months 13.1* ± 5.46 13.9* ± 5.71 0.580

12 months 13.5* ± 5.33 13.8* ± 5.46 0.825

* indicates significant difference with baseline values (P < 0.001)

Fig. 3. Illustration of  reduction (at least 50%) in Neck Disability Index from baseline.

Table 4. Employment characteristics

Employment status
Group I Group II

Baseline 12 months Baseline 12 months

Employed part-time 2 0 3 3

Employed full-time 4 7 7 6

Unemployed  (due to pain) 3 2 2 3

Not working 2 2 0 0

Eligible for employment 11 11 12 12

Total Employed 6 7 10 9

Housewife 22 22 21 21

Disabled 2 2 1 1

Retired 0 0 1 1

Total Number of Patients 35 35 35 35
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Opioid Intake
Table 5 illustrates opioid intake between the groups 

at baseline, at 3 months, at 6 months, and at 12 months. 
No significant increase in opioid intake was shown. 
However, opioid intake significantly decreased from 
the baseline in both groups at 3, 6, and 12 months.

Therapeutic Procedural Characteristics
Therapeutic procedural characteristics are illustrat-

ed in Table 6. Epidural entry was perfomed between C7 
and T1 in 31% of patients, between C6 and C7 in 60% 
of patients, and between C5 and C6 in 9% of patients. 

Average relief per year showed no significant differ-
ences: 37.86 ± 13.19 weeks in Group I and 37.66 ± 15.36 
weeks in Group II. The total number of injections per 

year was 3.7 ± 1.09 in Group I and 3.7 ± 1.22 in Group 
II. However, when patients were separated into success-
ful and failed groups, the total number of injections per 
year was 3.7 ± 1.1 in Group I and 4.0 ± 0.91 in Group II in 
the successful group, and 4.0 ± 1.41 for Group I and 2.0 ± 
2.0 for Group II in the failed group. Total relief of 39.45 
± 41.06 weeks was obtained in the successful group in 
Group I; in Group II it was 41.06 ± 11.56. In contrast, the 
relief was 11.5 ± 12.02 in Group I and 11.25 ± 17.04 weeks 
in Group II for the failed groups.

The initial therapy was  considered to be success-
ful if a patient obtained consistent relief with 2 initial 
injections lasting at least 4 weeks. All others were con-
sidered failures.

Table 5. Opioid Intake (Morphine Equivalence mg)

Opioid intake  
(Morphine Equivalence mg)

Group I (35) Group II (35)
P value 

Mean ± SD Mean ± SD

Baseline 61.9 ± 54.1 54.5 ± 63.2 0.602

3 months 50.5# ± 47.9 42.8# ± 43.9 0.484

6 months 48.5# ± 47.3 42.1# ± 44.4 0.563

12 months 48.5# ± 47.3 41.6# ± 44.9 0.531

# indicates significant difference with baseline values (P < 0.05)

Table 6. Therapeutic procedural characteristics with procedural frequency, average relief  per procedure, and average total relief  in 
weeks over a period of  one-year.

Successful subjects Failed subjects Combined 

Group I
(33)

Group II 
(31)

Group I
(2)

Group II 
(4)

Group I
(35)

Group II 
(35)

1st procedure relief 8.67 ± 9.36
(33)

6.15 ± 4.32
(31)

1.75 ± 1.06
(2)

3.04 ± 4.21
(4)

8.27 ± 9.23
(35)

5.80 ± 4.37
(35)

2nd procedure relief 10.88 ± 4.98
(32)

11.35 ± 6.50
(31)

1.0± 1.41
(2)

2.00
(1)

10.29 ± 5.38
(34)

11.06 ± 6.61
(32)

3rd procedure relief 12.36 ± 5.49
(28)

12.61 ± 5.46
(28)

2.64 ± 3.34
(2)

9.00
(1)

11.71 ± 5.87
(23)

12.48 ± 5.40
(29)

4th procedure relief 12.18 ± 2.20
(22)

11.75 ± 2.38
(24) 13.00 9.00

(1)
12.22 ± 2.15

(23)
11.64 ± 2.40

(25)

5th procedure relief 8.57 ± 5.13
(7)

11.44 ± 2.60
(9) 0.00 13.00

(1)
7.50 ± 5.63

(8)
11.60 ± 2.50

(10)

Number of procedures per year 3.7 ± 1.1
(33)

4.0 ± 0.91
(31)

4.0 ± 1.41
(2)

2.0 ± 2.0
(4)

3.7 ± 1.09
(35)

3.7 ± 1.22
(35)

Average relief per procedure 11.88 ± 8.25
(33)

10.56 ± 3.42
(31)

2.50 ± 2.12
(2)

4.05 ± 4.73
(4)

11.34 ± 8.31
(35)

9.82 ± 4.09
(35)

Total relief per year (weeks) 39.45 ± 11.59
(33)

41.06 ± 11.56
(31)

11.5 ± 12.02
(2)

11.25 ± 17.04
(4)

37.86 ± 13.19
(35)

37.66 ± 15.36
(35)
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Changes in Weight 
There were no differences in change (gain or loss) 

in body weight from baseline in both groups (Table 7). 

Adverse Events 
Of the 262 cervical epidural procedures per-

formed, there were 3 subarachnoid punctures. In all 
cases of subarachnoid entry, reentry was carried out 
at a different level and the procedure was completed. 
At the same time, all the patients were given 1,000 
mg of caffeine infusion. None of them developed post 
lumbar puncture headaches. 

Nerve root irritation was observed in 3 patients 
without any long-term sequelae. All patients experi-
encing nerve root irritation, even though transient, 
were given 8 mg of Decadron intravenously. 

discussion

This preliminary report of the one-year follow-up 
of a randomized trial of 70 patients demonstrates sig-
nificant pain relief (≥ 50%) in 77% of patients in both 
groups as well as significant improvement in functional 
status (50% or greater reduction in NDI scores) in 74% 
to 71% of patients. No significant differences are noted 
whether or not the injectates contained steroids. The 
overall average procedures per year was 3.7 ± 1.09 in 
Group I and 3.7 ± 1.22 in Group II, with an average to-
tal relief per year of 37.86 ± 13.19 weeks for Group I 
and 37.66 ± 15.36 weeks for Group II, for the 52 week 
period. Opioid intake was significantly reduced in both 
groups, along with pain relief and improvement in 
functional status. 

Despite significant use of epidural injections in the 
cervical spine, there have been only 2 systematic re-
views (1,60), and a Cochrane review of medicinal and 
injection therapies for mechanical neck disorders (61). 
Of the randomized evaluations included in the evi-
dence synthesis (28-30), Benyamin et al (1) concluded 

that all 3 studies showed positive results for short-term 
relief, whereas 2 were positive for long-term relief; the 
results of long-term relief were not available for one 
study (30), defining short-term relief as 6 months, and 
long-term relief as greater than 6 months. As illustrated 
in the present study, cervical interlaminar epidural in-
jections of local anesthetic with or without steroids do 
not provide long-term relief, even though long-term 
relief can be achieved by appropriate patient evalua-
tion and judicious use of repeat injection therapy. The 
study illustrates an average relief of 12.36 to 12.61 
weeks in the therapeutic phase after 2 initial injections. 
These results are similar to patients with low back pain 
treated with caudal epidural injections with or without 
steroids with or without lumbar disc herniation utiliz-
ing the same methodology. 

In addition, previous observational studies includ-
ed homogeneous population, which also included pa-
tients with discogenic pain; however, there have not 
been any randomized trials or observational studies 
incorporating only discogenic pain after exclusion of 
cervical facet joint pain. Thus, the results of this trial 
reinforce previous findings (28-30) of the effectiveness 
of cervical interlaminar epidural injections with long-
term follow-up. 

Further, this study also provides insight into suc-
cessful or failed groups based on the first 2 procedures. 
The patients in the successful group who had good pain 
relief with the first and second procedures showed av-
erage relief from 39.45 to 41.06 weeks out of 52 weeks.  
The average number of procedures per year was 3.7. 
In contrast, in the failed group, the average relief per 
procedure was 2.5 to 4.05 weeks, with overall 11.5 to 
11.25 weeks of relief in one year.

One of the advantages of this evaluation is its gen-
eralizability to interventional pain management set-
tings. Further, this is the first study performed under 
fluoroscopic visualization in the United States, which 
is considered to be a practical clinical trial, providing 
more generalizability than a placebo controlled trial. 
Consequently, the results of this study can be applied 
to individual patients or groups that differ from those 
controlled in the placebo trials. Pragmatic or practi-
cal clinical trials (with an active control) measuring 
effectiveness are considered more appropriate than 
explanatory trials measuring efficacy (20-24,62-67). 
Pragmatic trials are best designed to provide the re-
sults of treatment benefits produced in routine clini-
cal practice, in contrast to explanatory trials (placebo 
control) that measure efficacy. Utilizing an active con-

Table 7. Characteristics of  changes in weight.

Weight (lbs)  
Group I (35) Group II (35) P 

value Mean ± SD Mean ± SD

Weight at beginning 186.5 ± 46.26 168.2 ± 42.17 0.088

Weight at one year  185.5 ±58.7 167.8 ± 43.19 0.108

Change -1.0 ± 9.3 -0.4 ± 10.78 0.804

Lost weight 37% (13) 49% (17)

0.532No change 23% (8) 14% (5)

Gained weight 40% (14) 37% (13)
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trol design, as in this study, the evidence is based on 
head-to-head comparisons of clinically relevant alter-
natives used in routine clinical practice, which include 
local anesthetic with or without steroids. In contrast, a 
placebo control trial measures absolute effect size and 
shows the existence of effect. The present design with 
active control shows not only the existence of effect, 
but also compares 2 commonly used therapies (67). 
This study is also different from other studies since we 
used repeat cervical interlaminar epidural injections 
based on the requirement that there be an increase 
in pain and deterioration in functional status, rather 
than routinely providing 3 injections or being limited 
to 3 procedures or limiting them even to only one or 
2 procedures. Further, this study also has taken into 
consideration that the initial 2 procedures do not last 
for long periods of time. If the initial relief did not last 
more than one to 3 weeks, then the procedures did 
not provide long-term relief in patients as observed in 
the failed subjects.

The study may be criticized or considered as defi-
cient due to the lack of a placebo group and prelimi-
nary analysis. Conducting clinical trials with a placebo 
group is extremely difficult in the United States with in-
terventional techniques. External validity, also known 
as applicability, is the extent to which the results of 
the study can be generalized to other circumstances 
and the general population, and is best provided with 
pragmatic or active control trials such as this one. The 
issue of a lack of a placebo group is addressed in prag-
matic trials with a treatment response that accounts 
for the total difference between 2 treatments, as well 
as associated placebo effects, thus providing the in-
ternal validity. This preliminary report might resolve 
to some extent the issue of local anesthetics with or 
without steroids in managing chronic function-limit-
ing neck pain and upper extremity pain with disc her-
niation or radiculitis. These results describe a pattern 
of practice in the United States in an interventional 
pain management setting. Thus, the results may not 
be applicable in the general population unless the 
same methodology is utilized under fluoroscopy. In 
addition, the generalizability of the findings of any 
study might only be feasible if studies are conducted 
with larger populations in multiple settings.

Placebo-controlled neural blockade is not realistic 
even though it has been misinterpreted (68,69). Some 
have mistakenly reported that any local anesthetic in-
jection which yields similar results as steroids is con-
sidered a placebo. However, these interpretations are 

inaccurate. Further, the difference between injections 
of sodium chloride solution and dextrose have been 
shown (70). The experimental and clinical findings 
from investigation of the electrophysiological effects 
of 0.9% sodium chloride and dextrose 5% in water so-
lution have added new knowledge and controversy to 
multiple aspects of neural stimulation used in regional 
anesthesia. The potential inaccuracy created by 0.9% 
sodium chloride solution versus 5% dextrose has been 
described (70,71). 

The evidence also has shown differing effects of 
sodium chloride solution when injected into either 
the disc, the facet joint, or paraspinal muscles (72,73). 
Indahl et al (72,73) studied the electromyographic 
response of the porcine multifidus musculature af-
ter nerve stimulation (73) and interaction between 
the porcine lumbar intervertebral disc, zygapophy-
sial joints, and paraspinal muscles (72). They showed 
that stimulation of the disc and the facet joint capsule 
produced contractions in the multifidus fascicles (73). 
They also demonstrated the introduction of lidocaine 
into the facet joint resulted in a significantly reduced 
electromyographic response with the most drastic re-
duction seen when stimulating the facet joint capsule. 
Surprisingly, they (72) also showed that the introduc-
tion of physiologic saline into the zygapophysial joint 
reduced the stimulation pathway from the interverte-
bral disc to the paraspinal musculature. Consequently, 
they hypothesized that the paraspinal muscle activa-
tion caused by nerve stimulation in the annulus fibro-
sus of a lumbar intervertebral disc could be altered by 
a saline injection into the zygapophysial joint.

While the mechanism of action of steroids and lo-
cal anesthetic has been described (30-43,74-80), there 
is emerging evidence that local anesthetics may be 
equally as effective as steroids in managing low back 
and neck pain without disc herniation and also pain 
of facet joint origin (44-51). It has been reported that 
multiple pathophysiologic mechanisms involved in 
chronic pain, including noxious peripheral stimula-
tion, excess nociception resulting in the sensitization 
of the pain pathways at several neuronal levels, and 
excess release of neurotransmitters causing complex 
central responses including hyperalgesia or wind-up 
(30), result in an increase in nociceptive sensitization 
of the nervous system (80,81) and phenotype changes 
which are also considered as part of the neuronal plas-
ticity (80-82). Thus, there is evidence for the long-term 
effect of either local anesthetics or steroids in manag-
ing radicular pain. Corticosteroid anti-inflammatory 
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properties have been associated with the inhibition 
of prostaglandin synthesis and decreases in regional 
levels or inflammatory mediators such as interleukin-
1, tumor necrosis factor, and phospholipase A2 (30-
43,83-90). The results of this preliminary report show 
no significant improvement with corticosteroids in 
managing chronic neck pain with or without upper 
extremity pain. In addition, corticosteroids are also 
known to possess direct neurotoxic effects on periph-
eral nerve tissue unlike local anesthetics (74,91-93). 

In summary, the evidence in this preliminary 
evaluation of a randomized, controlled, double-blind 
trial demonstrates that cervical interlaminar epidural 
injections in patients with disc herniation and radicu-
litis supports that patients may be treated with cer-
vical interlaminar epidural injections with or without 
steroids.

conclusion

The assessment of preliminary results of this ran-
domized, controlled, double-blind trial of cervical inter-
laminar epidural injections in chronic function-limiting 
neck pain and upper extremity pain with disc hernia-
tion and radiculitis demonstrated significant pain re-
lief in 77% of patients with improvement in functional 
status, requiring 3.7 procedures per year and providing 
almost 38 weeks of relief during a 52-week period in 
appropriately selected patients.
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