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Abstract 

Study Design: A randomized, double-blind, active-controlled trial. 
Objective: To assess the effectiveness of cervical interlaminar epidural injections of local anes-
thetic with or without steroids for the management of axial or discogenic pain in patients without 
disc herniation, radiculitis, or facet joint pain.  
Summary of Background Data: Cervical discogenic pain without disc herniation is a common 
cause of suffering and disability in the adult population. Once conservative management has failed 
and facet joint pain has been excluded, cervical epidural injections may be considered as a man-
agement tool. Despite a paucity of evidence, cervical epidural injections are one of the most 
commonly performed nonsurgical interventions in the management of chronic axial or disc-related 
neck pain.  
Methods: One hundred and twenty patients without disc herniation or radiculitis and negative for 
facet joint pain as determined by means of controlled diagnostic medial branch blocks were 
randomly assigned to one of the 2 treatment groups. Group I patients received cervical inter-
laminar epidural injections of local anesthetic (lidocaine 0.5%, 5 mL), whereas Group II patients 
received 0.5% lidocaine, 4 mL, mixed with 1 mL or 6 mg of nonparticulate betamethasone.  

The primary outcome measure was ≥ 50% improvement in pain and function. Outcome assess-
ments included numeric rating scale (NRS), Neck Disability Index (NDI), opioid intake, employ-
ment, and changes in weight.  

Results: Significant pain relief and functional improvement (≥ 50%) was present at the end of 2 
years in 73% of patients receiving local anesthetic only and 70% receiving local anesthetic with 
steroids. In the successful group of patients, however, defined as consistent relief with 2 initial 
injections of at least 3 weeks, significant improvement was illustrated in 78% in the local anesthetic 
group and 75% in the local anesthetic with steroid group at the end of 2 years. The results re-
ported at the one-year follow-up were sustained at the 2-year follow-up.  
Conclusions: Cervical interlaminar epidural injections with or without steroids may provide 
significant improvement in pain and functioning in patients with chronic discogenic or axial pain 
that is function-limiting and not related to facet joint pain. 

Key words: Chronic neck pain, cervical discogenic pain, cervical axial pain, cervical disc herniation, 
cervical epidural injections, epidural steroids, local anesthetics. 
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Introduction 
The State of U.S. Health: Burden of Diseases, In-

juries, and Risk Factors [1] as published by the mem-
bers of the U.S. Burden of Disease Collaboration 
showed that from 1990 to 2010, the United States 
made substantial progress in improving health, even 
though age-specific rates of years lived with disability 
remain stable. This report also showed that morbidity 
and chronic disability now account for nearly half of 
the U.S. health burden. Among the 30 leading diseases 
and injuries contributing to years lived with disability 
(YLD), low back pain was number one with neck pain 
occupying fourth place. Martin et al [2,3] evaluated 
health care expenditures for treatment of back and 
neck problems in the United States in 2005 and re-
ported that these expenditures totaled approximately 
$86 billion, with an increase of 65% between 1997 and 
2005 and a 49% increase in the number of patients 
seeking spine-related care. Studies of the prevalence 
of chronic neck pain and the impact it has on general 
health have shown that 14% of patients report Grade 
II to IV neck pain, with a high pain intensity leading 
to disability, with Grade 0 referring to no neck pain; 
Grade I representing pain of low intensity and few 
activity limitations; Grade II with neck pain of high 
intensity, but few activity limitations; Grade III with 
pain of high intensity and high levels of disability 
associated with moderate limitations in activities; and 
Grade IV referring to pain with high levels of disabil-
ity and several activity limitations [4,5]. It is important 
to note that Grade III and IV pain with disability is 
seen in 5% of patients [4]. In addition, chronic recur-
rent neck pain is a common problem in the adult 
population, with a typical 12-month prevalence of 
30% to 50% [6-9].  

Among the multiple presentations of neck pain 
and upper extremity pain, cervical radicular pain is a 
common condition leading to interventional tech-
niques and surgery [6,10-34]. For patients without 
disc herniation, however, either related to discogenic 
pain from a degenerative disc or chemical irritation 
without facet joint pain, spondylosis, or spinal steno-
sis, the options are limited even though surgery and 
epidural injections are utilized in some cases 
[6,10,15-34]. Consequently, all modalities of treat-
ments, including cervical spine surgery and cervical 
epidural injections, have risen dramatically over the 
past 2 decades [6,10,16-20,22,23,25-34]. Cervical inter-
laminar epidural injections have been applied only in 
recent years to manage chronic axial or discogenic 
pain without facet joint pain or radiculitis [6,10,15]. 
The increase of cervical epidural injections in the 
fee-for-service (FFS) Medicare population from 2000 
to 2011 of 123% per 100,000 population lags behind 

cervical transforaminal epidural injections [18] with 
increases of 182%, 662% for lumbar facet joint neu-
rolysis [20], 836% for cervical facet joint neurolysis 
[20], and 665% for lumbar transforaminal epidural 
injections [18].  

Axial neck pain may be related to either a disc or 
facet joint, spondylosis, or be musculoligamentous 
[6,9,21,24,25]. In general, cervical epidural injections 
are not recommended for axial neck pain, but they are 
considered to be reasonable for disc herniation with 
radiculitis and spinal stenosis [6,10-14,16-18,35-37]. A 
single report of a one year follow-up of discogenic 
neck pain after excluding cervical facet joint pain in 
120 patients without disc herniation or radiculitis 
showed a primary outcome of significant pain relief 
and improvement in functional status (≥ 50%) in 72% 
of patients in Group I receiving local anesthetic and 
68% in Group II receiving local anesthetic and ster-
oids. In patients considered to be successful, with at 
least 3 weeks of significant improvement with the first 
2 procedures, the results were superior with 78% in 
Group I and 73% in Group II. Overall, this study 
showed better results in patients not receiving ster-
oids in contrast to the results of disc herniation in the 
lumbar spine [38,39]. However, the results are similar 
to the treatment of disc herniation in the cervical spine 
[11,14] and lumbar discogenic pain [40-42] and supe-
rior to treatment of central spinal stenosis [12,43-45] 
and post-surgery syndrome [13,46].  

 In addition to epidural injections, multiple mo-
dalities of treatment are applied for axial neck pain 
including surgical interventions which are increasing 
rapidly along with other interventional techniques 
[16-34]. The primary goals of surgical intervention, 
however, are to relieve radiating arm pain in the case 
of radiculopathy and to prevent the progression of a 
neurological deficit in case of myelopathy [26,30]. 
Consequently, surgical interventions are focused on 
cases of radiculopathy, myelopathy, or a combination. 
Thus, although surgical interventions for discogenic 
pain are increasing rapidly, they fail to meet the fun-
damental premise, lack effectiveness, and are coupled 
with associated complications and off-label use of 
bone morphogenic protein [26-34]. 

 This study has been designed to assess the ef-
fectiveness of cervical interlaminar epidural injections 
with local anesthetic with or without steroids in pa-
tients with axial neck pain after eliminating disc her-
niation, radiculitis, facet joint pain, and those suffer-
ing from chronic, function-limiting neck pain with or 
without upper extremity pain despite conservative 
management. This report consists of the results of 120 
patients with a 2-year follow-up, and is a continuation 
of a previously published one-year follow-up report 
[15].  
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Materials and Methods 
 The study was conducted in an interventional 

pain management referral center in the United States. 
The randomized, double-blind, active-control design 
based on Consolidated Standards of Reporting Trials 
(CONSORT) guidelines [47,48] was approved by the 
Institutional Review Board (IRB) and was also regis-
tered with the U.S. Clinical Trial Registry with an as-
signment number of NCT01071369. There was no ex-
ternal funding from any sources in conduct of this 
study. Only internal resources of the practice were 
utilized.  

Participants  
 A total of 120 patients were recruited to partici-

pate in this randomized, active-controlled, dou-
ble-blind trial. They were recruited from new patients 
presenting for interventional pain management. All 
patients were informed of the IRB approved protocol 
and all patients signed the informed consent. The in-
formed consent and IRB approved protocol also de-
scribed the withdrawal process.  

Interventions 
 Of the 120 patients participating in the study, 60 

patients were allocated to each group with Group I 
patients receiving cervical interlaminar epidural in-
jections of local anesthetic with 5 mL of 0.5% preserv-
ative-free lidocaine and Group II receiving cervical 
interlaminar epidural injections with lidocaine 0.5%, 4 
mL, mixed with 1 mL or 6 mg of nonparticulate be-
tamethasone with a total of 5 mL of injectate.  

Pre-enrollment Evaluation 
 All patients with axial pain or those without a 

definite diagnosis of disc herniation, spinal stenosis, 
spondylosis, or radiculitis underwent controlled 
comparative local anesthetic blocks to exclude facet 
joint pain [6,24,49,50]. Prior to subjecting them to 
controlled comparative local anesthetic blocks, data 
on all patients were assessed using demographic data, 
medical and surgical history with coexisting dis-
ease(s), radiologic investigations, physical examina-
tion, pain rating scores using the numeric rating scale 
(NRS) scale [51,52], work status, opioid intake, and 
functional status assessment by the Neck Disability 
Index (NDI) [53,54]. Information was also obtained in 
reference to drug therapy and conservative manage-
ment as well as all other failed treatment modalities 
[55].  

Inclusion Criteria 
 Only patients without disc herniation, radiculi-

tis, spinal stenosis, spondylosis, and those who were 
judged to have negative cervical facet joint pain by 

means of controlled, comparative local anesthetic 
blocks were included. Patients must have been over 
18 years of age, with chronic function-limiting neck 
pain with or without upper extremity pain of at least 6 
months duration, have failed conservative manage-
ment including drug therapy, physical therapy and 
structured exercise programs, and have the ability to 
understand the study protocol and provide voluntary, 
written, informed consent.  

Exclusion Criteria 
 Any patient with cervical disc herniation, 

radiculitis, spinal stenosis, significant spondylosis, 
uncontrollable or unstable opioid use, uncontrolled 
psychiatric disorders, and uncontrolled medical ill-
ness (acute or chronic) were excluded from the study. 
Furthermore, any patients with medical conditions or 
abnormalities which could interfere with the inter-
pretation of outcome assessments, pregnant or lac-
tating women, and those with a history of or potential 
for adverse reaction(s) to either local anesthetic or 
steroids were also excluded. 

Description of Interventions 
 All patients underwent diagnostic facet joint 

nerve blocks. They were performed on 2 different 
occasions utilizing short-acting and long-acting local 
anesthetics, specifically 0.5 mL of 1% preservative-free 
lidocaine on the first occasion, and 0.5% preserva-
tive-free bupivacaine on the second occasion. The 
patient’s response was considered positive if pain 
relief lasted for more than 2 hours following the lido-
caine injection and lasted at least 3 hours or more or 
longer than the duration of relief with lidocaine when 
bupivacaine was used, plus the ability to perform 
previously painful movements [6,24,49,50]. 

 After the initial process and enrollment, cervical 
interlaminar epidural injections were performed un-
der fluoroscopy in a sterile operating room with pa-
tients in the prone position, with intravenous access 
and sedation as medically necessary with appropriate 
monitoring by one physician (LM). The epidural 
space was identified in all cases using the loss of re-
sistance technique with intermittent fluoroscopic 
visualization. The entry into the epidural space and 
appropriate positioning of the needle was confirmed 
with an injection of nonionic contrast medium, gen-
erally entering the epidural space from C7-T1 to 
C5-C6.  

 After the confirmation of the appropriate loca-
tion of the epidural space, each patient was injected 
with 5 mL of solution that was identical in both 
groups and consisted of 5 mL of preservative-free 
lidocaine hydrochloride in Group I and 4 mL of pre-
servative-free lidocaine mixed with 6 mg of nonpar-
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ticulate betamethasone for a total of 5 mL of injectate 
in Group II. 

Additional Interventions  
 Even though the protocol did not specify phys-

ical therapy, occupational therapy or drug therapy, all 
patients were provided with a structured exercise 
program, along with the continuation of conservative 
management with drug therapy, as well as continua-
tion of work if they were already working.  

 Repeat cervical epidural injections were pro-
vided when increased levels of pain were reported 
along with the deterioration of pain relief, along with 
the deterioration of functional status to below 50%. A 
patient was unblinded if an emergency situation arose 
or if they requested to be unblinded.  

 Those patients who were nonresponsive to epi-
dural injections continued with conservative man-
agement and were followed without further epidural 
injections, with only medical management, unless 
they requested unblinding.  

Objectives 
 This assessment was designed to evaluate the 

effectiveness of cervical epidural injections with or 
without steroids for managing chronic recalcitrant 
neck pain with or without upper extremity pain di-
agnosed as discogenic pain without disc herniation, 
radiculitis, spinal stenosis, or facet joint pain.  

Outcomes 
 Outcome measures included NRS, NDI, work 

status, and opioid intake in terms of morphine equiv-
alence, assessed at baseline and at 3, 6, 12, 18, and 24 
months following the treatment.  

 The primary outcome was defined as at least 
50% pain relief associated with 50% improvement in 
functional status measured by NDI. The NRS and 
NDI have been shown to be valid and reliable in pa-
tients with mechanical neck pain [51-54]. Further-
more, the significant improvement utilized in this 
study is a robust measure in contrast to generally uti-
lized measures of 20% to 30% measurable difference 
in outcomes [56-58].  

 Opioid intake was assessed in terms of mor-
phine equivalence after converting dosages from 
various types of opioids [59]. 

 All patients enrolled were categorized into dif-
ferent employment categories. Patients unemployed 
or employed on a part-time basis with limited or no 
employment due to pain were classified as employa-
ble. Consequently, patients who chose not to work, 
were retired, or were homemakers (not working but 
not due to pain) were not considered to be in the em-
ployment pool.  

Sample Size  
 The sample size was calculated based on previ-

ous studies as well as significant pain relief. In calcu-
lating the sample size, a 0.05 two-sided significance 
level, a power of 80%, and an allocation of 1:1 was 
considered [60]. An allowance was also considered for 
a 10% attrition-noncompliance rate. Thus, while 55 
patients in each group were estimated to be necessary, 
60 patients were required.  

Randomization 
 Of the 120 patients willing to participate, 60 pa-

tients were randomly assigned into each group.  

Sequence Generation 
 Random allocations sequence by simple ran-

domization by computer-generated sequences was 
utilized.  

Allocation Concealment 
 Multiple precautions were observed in order to 

maintain allocation concealment. Randomization was 
not revealed to the patient, to the physician perform-
ing the procedure or to any others involved in the care 
of the patients. Identical drugs were prepared by one 
of 3 coordinators and information was not provided 
to any others participating in the care of the patients. 
One of the 3 coordinators also randomized the pa-
tients into 2 groups.  

Blinding and Masking  
 Appropriate blinding or masking was achieved 

in both groups throughout the study period. Group 
assignments were random and were not revealed to 
any of the caretakers. Both solutions were clear so as 
to not identify the group assignment. In addition, all 
patients in the study were mixed with other patients 
receiving routine treatment without informing the 
physician performing the procedure of the inclusion 
of the patients either in the study or their randomiza-
tion status.  

Statistical Methods 
 The statistical methods included chi-squared 

statistic, Fisher’s exact test, t-test, and paired t-test. In 
this analysis, the chi-squared statistic was used spe-
cifically to test the differences in proportions, whereas 
results were considered statistically significant if the P 
value was less than 0.05. Further, Fisher’s exact test 
was used whenever the expected value was less than 
5 and a paired t-test was used to compare the 
pre-treatment and post-treatment results of average 
pain scores and NDI measurements at baseline versus 
3, 6, 12, 18, and 24 months. The t-test was performed 
for comparison of mean scores between groups.  

 An intent-to-treat analysis was performed uti-
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lizing either the last follow-up data or initial data for 
patients who dropped out of the study and for whom 
no other data were available. A sensitivity analysis 
was performed utilizing best care, worst care, and lost 
follow case scenario.  

RESULTS 
Participant Flow 

 Figure 1 illustrates the patient flow. The re-
cruitment period lasted from August 2007 to June 
2010.  

Demographic Data 
 Baseline demographic data are summarized in 

Table 1. There were no significant differences among 
the groups, with the exception of weight with Group I 
patients weighing more than Group II patients. 

Therapeutic Procedural Characteristics 
 Epidural entry into the intervertebral spaces was 

33% between C7 and T1, 58% between C6 and C7, and 

9% between C5 and C6. Therapeutic procedural 
characteristics are shown in Table 2. There were no 
significant differences noted in average pain relief per 
year, with an average relief of 66.5 ± 35.0 weeks in 
Group I and 68.3 ± 33.6 weeks in Group II at the end of 
2 years. The total number of injections per 2 years was 
5.7 ± 2.4 in Group I and 5.8 ± 2.3 in Group II. At the 
end of one year, the total number was 3.6 ± 1.1 in 
Group I and 3.6 ± 1.0 in Group II. After the separation 
of patients into successful and failed groups, the 
number was slightly higher at the end of one year as 
well as at the end of 2 years; however, total relief also 
increased in the successful group, 73.3 ± 29.6 weeks in 
Group I and 71.2 ± 31.2 weeks in Group II at the end of 
2 years. This was also different at end of one year with 
39.2 ± 13.2 weeks versus 36.4 ± 15.9 weeks in Group I 
and 37.3 ± 37.7 weeks versus 34.8 ± 16.1 weeks in 
Group II. Further, the total relief was only 5.2 ± 8.4 
and 0.8 ± 1 week in the failed groups at the end of one 
year; at the end of 2 years this was 13.2 ± 26.2 in 
Group I and 0.8 ± 1.0 in Group II.  

 
Figure 1. Schematic presentation of patient flow at 2-year follow-up of 120 patients. Patients not available for follow-up: In Group I – 2 patients 
died, 2 withdrew, 5 lost to follow-up, and 1 developed MRSA due to unrelated surgery. Group II – 3 Lost to follow-up or moved away, 1 was discharged 
due to drug abuse; 1 had cardiac problems no treatment; 1  died; 1 was withdrawn. 
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Table 1. Baseline demographic characteristics. 

  Group 1 (60) Group II (60) P value 
Gender Male 25% (15) 32% (19) 0.544 

Female 75% (45) 68% (41) 
Age Mean ± SD 44.5 ± 12.6 41.8 ± 11.6 0.235 
Weight Mean ± SD 183.6 ± 57.5 164.7 ± 39.3 0.038 
Height Mean ± SD 65.6 ± 3.0 66.4 ± 3.5 0.184 
Duration of Pain (months) Mean ± SD 100.3 ± 94.3 95.8 ± 95.7 0.794 
Onset of the Pain Gradual 58% (35) 47% (28) 0.273 

Injury 42% (25) 53% (32) 
Neck Pain Distribution  Neck pain only  33% (20) 43% (26) 0.653 

Neck pain worse than upper extremity  45% (27) 37% (22) 
Upper extremity pain worse than neck pain 3% (2) 2% (1) 
Both equal 18% (11) 18% (11) 

Numeric Rating Score  Mean ± SD 7.9 ± 0.9 7.6 ± 0.8 0.074 
Neck Disability Index Mean ± SD 30.2 ± 4.7 28.6 ± 7.2 0.164 

 

Table 2. Therapeutic procedural characteristics with procedural frequency, average relief per procedure, and average total relief in 
weeks over a period of 1-year. 

 Successful Subjects  Failed Subjects Combined  
 Group I 

(55) 
Group II  
(56) 

Group I 
(5) 

Group II  
(4) 

Group I 
(60) 

Group II  
(60) 

Average Number of Procedures for One Year 3.7 ±  0.9 
(55) 

3.7 ±  0.9 
(56) 

2.4 ±  1.7 
(5) 

2.2 ±  1.0 
(4) 

3.6 ± 1.1 
(60) 

3.6 ± 1.0 
(60) 

Average Number of Procedures for Two Years 5.9 ± 2.3 6.1 ± 2.2 3.0 ± 2.9 2.3 ± 1.0 5.7 ± 2.4 5.8 ± 2.3 
Average Relief per Procedure for Initial Two Procedures in 
Weeks 

9.1 ±  5.5 
(110) 

8.7 ±  7.0 
(110) 

1.1 ±  1.0 
(8) 

0.2 ±  0.4 
(7) 

8.6 ±  5.7 
(118) 

8.2 ±  7.0 
(117) 

Average Relief per Procedure after Initial Two Procedures 13.4# ± 6.9 
(95) 

11.8 ± 4.2 
(98) 

4.6 ± 6.1 
(4) 

1.0 ± 0 
(2) 

13.1 ± 7.0 
(99) 

11.5 ± 4.5 
(100) 

Average Relief per Procedure 12.6 ± 8.8 12.0 ± 9.0 4.4 ± 5.5 0.4 ± 0.5 12.2 ± 8.8 11.7 ± 9.1 
Average Total Relief for One Year (Weeks) 39.2 ±  13.2 

(55) 
37.3 ±  13.7 
(56) 

5.2 ±  8.4 
(5) 

0.8 ±  1.0 
(4) 

36.4 ± 15.9 
(60) 

34.8 ± 16.1 
(60) 

Average Total Relief For Two Years (Weeks) 73.3 ± 29.6 71.2 ± 31.2 13.2 ± 26.2 0.8 ± 1.0 66.5 ± 35.0 68.3 ± 33.6 

 
 

Assessment of Pain Relief and Function 
 Table 3 shows the results of the NRS and NDI 

scores and the proportion of patients with significant 
(> 50%) pain relief in each category at baseline as well 
as at 3, 6, 12, 18, and 24 months. No significant dif-
ference was seen between the groups, although there 
was a significant difference between the baseline and 
various follow-up periods in each group. 

 Significant improvement as defined by pain re-
lief and functional status improvement of 50% is 
shown in Figure 2. This figure also shows improve-
ment as assessed in all patients, the successful group, 
and the failed group. Patients reporting at least sig-
nificant improvement for 3 weeks with the first 2 
procedures were considered to be in the successful 
group, whereas, all others were included in the failed 
group.  

Overall, improvement was seen in 73% in Group 
I and 70% in Group II at 2 years; whereas in the suc-
cessful group the improvement was 78% in Group I 
and 75% in Group II.  

Employment Characteristics 
 Table 4 shows employment characteristics in 

both groups. Overall there were a total of 17 patients 
in Group I and 25 patients in Group II eligible for 
employment. The employment total increased from 11 
to 14 in Group I, and from 14 to 18 in Group II at the 
end of 2 years. 

Opioid Intake 
 Table 5 illustrates opioid intake. There was no 

significant difference among the groups, although 
there was a significant decrease from baseline to all 
follow-up points in Group I only. 

Changes in Weight 
 As shown in Table 6, there were no significant 

patterns of change in weight noted among the groups 
or from baseline to follow-up periods. Overall, at the 
end of 2 years, 45% of the patients in each group lost 
weight, 17% in Group I and 10% in Group II had no 
change in weight, and 38% in Group I and 45% in 
Group II gained weight.  
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Adverse Events 
 Of the 688 cervical epidural procedures per-

formed, 6 subarachnoid punctures, 10 intravascular 
penetrations, and 3 nerve root irritations were ob-

served without long-term sequelae. All patients expe-
riencing transient nerve root irritation were given 
dexamethasone 8 mg intravenously. No postoperative 
headache was reported after subarachnoid punctures. 

 

 
Figure 2. Proportion of patients with significant reduction in Numeric Rating Score and Neck Disability Index (>= 50% reduction from baseline). 

 

Table 3. Comparison of Numeric Rating Scale (NRS) for pain and Neck Disability Index (NDI) score summaries at 6 time points. 

Time Points Numeric Pain Rating Score 
Mean ± SD 

Neck Disability Index 
 Mean ± SD 

Group I 
(N=60) 

Group II 
(N=60) 

Group I 
(N=60) 

Group II 
(N=60) 

Baseline 7.9 ± 0.9 7.6 ± 0.8 30.2 ± 4.7 28.6 ± 7.2 
3 months 3.7* ± 1.4 

(73%) 
3.3* ± 1.0 
(85%) 

15.5* ± 6.0 
(70%) 

13.7* ± 5.4 
(78%) 

6 months 3.6* ± 1.4 
(78%) 

3.5* ± 1.3 
(77%) 

15.0* ± 5.6 
(68%) 

14.2* ± 6.1 
(73%) 

12 months 3.7* ± 1.3 
(80%) 

3.6* ± 1.4 
(73%) 

14.6* ± 5.8 
(73%) 

14.4* ± 6.5 
(68%) 

18 months 3.7* ± 1.4 
(75%) 

3.6* ± 1.4 
(77%) 

14.2* ± 5.5 
(80%) 

13.9* ± 5.9 
(73%) 

24 months 3.7* ± 1.6 
(75%) 

3.5* ± 1.4 
(75%) 

14.1* ± 5.7 
(75%) 

13.8* ± 6.5 
(70%) 

Group Difference  0.346 0.129 
Baseline vs Follow-up Points 0.001 0.001 
Group by Time Interaction#  0.348 0.303 
Percentages in parenthesis illustrate proportion with significant pain relief (≥ 50%) from baseline.  
* indicates significant difference with baseline values (P < 0.01) within the group. 
# Group by Time Interaction - There was no significant difference between groups at 3 months, 6 months, 12 months, 18 months and 24 months.  

 

Table 4. Employment characteristics. 

Employment Status Group I Group II 
Baseline 12 months 24 months Baseline 12 months 24 months 

Employed part-time  8 5 4 5 4 3 
Employed full-time 3 12 10 14 18 18 
Unemployed  6 2 3 6 4 4 
Eligible for employment at baseline 17 17 17 25 25 25 
Total Employed 11 17 14 19 22 21 
Housewife 4 3 3 4 3 3 
Disabled  37 36 38 27 27 28 
Retired or Over 65 2 2 2 4 4 4 
Total Number of Patients  60 60 60 60 60 60 
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Table 5. Opioid intake (morphine equivalence mg). 

Opioid Intake  
(Morphine Equivalence mg) 

Group I (60) Group II (60) 
Mean ± SD Mean ± SD 

Baseline 47.0 ± 35.0 39.1 ± 27.1 
3 months 37.1* ± 21.2 33.7 ± 22.0 
6 months 36.8* ± 21.0 33.8 ± 22.0 
12 months 36.9* ± 20.9 34.7 ± 23.5 
18 months 36.9* ± 20.9 34.5 ± 23.5 
24 months 36.9* ± 20.9 34.5 ± 23.5 
Group Difference  0.281 
Baseline vs follow-up points 0.003 
Group by Time Interaction#  0.372 
* indicates significant difference with baseline values in group I (P < 0.01). 
# Group by Time Interaction - There was no significant difference between groups at 3 months, 6 months, 12 months, 18 months and 24 months.  

 

Table 6. Characteristics of changes in weight. 

Weight (lbs.)  Group I (60) Group II (60) P value  
Mean ± SD Mean ± SD 

Weight at beginning 183.6 ± 57.5 164.7 ± 39.3 0.038 
Weight at one year  182.6 ± 59.7 165.4 ± 41.8 0.070 
 Change -1.0 ± 9.7 0.7 ± 8.8 0.313 
 Lost weight 43% (26) 38% (23) 0.645 
 No change 20% (12) 17% (10) 
 Gained weight 37% (22) 45% (27) 
Weight at two years 182.0 ± 63.1 165.4 ± 40.9 0.089 
Change -1.5 ± 18.7 0.75 ± 12.0 0.428 
Lost weight 45% (27) 45% (27) 0.517 
No change 17% (10) 10% (6) 
Gained weight 38% (23) 45% (27) 

 
 

Discussion 
 The 2 year results of this randomized, dou-

ble-blind, active control trial, assessing the effective-
ness of cervical interlaminar epidural injections with 
local anesthetic with or without steroids in recalci-
trant axial or discogenic pain without disc herniation, 
radiculitis, spinal stenosis, or facet joint pain, showed 
significant, clinically applicable results in interven-
tional pain management settings. This assessment 
showed significant improvement, with improvement 
in pain relief and functional status of 50% or more 
observed in 73% of patients receiving local anesthetic 
only and in 70% of patients receiving local anesthetic 
with steroid at the end of 2 years. Furthermore, in the 
successful group with at least 3 weeks or relief with 
the first 2 procedures, significant improvement was 
seen in 78% in the local anesthetic group and in 75% in 
those patients who received local anesthetic and ster-
oids. Overall, the average number of procedures per 
year was 3.6 at the end of the first year and 5.8 at the 
end of the second year with an average duration of 
total relief per year of 66.5 ± 35.0 weeks in Group I and 
68.3 ± 33.6 weeks in Group II over a period of 104 
weeks. In the successful group, the average total relief 

for 2 years was 73.3 ± 29.6 weeks in Group I with local 
anesthetic only and 71.2 ± 31.2 weeks in Group II with 
steroids. More importantly, there was no significant 
difference among the patients receiving local anes-
thetic only compared to those receiving steroids also. 
Both groups showed similar results in reference to 
significant improvement (50% pain relief and im-
provement in functional status). The results were 
similar to the one year follow-up of this study and the 
results of a similar study of the lumbar spine [40,41]. 
The results were also superior to lumbar and cervical 
spine disc herniation patients in even though lumbar 
spine improvement was better in the steroid group 
[14,38,39]. The results were superior to those of pa-
tients receiving either local anesthetic alone or with 
steroids in spinal stenosis and post-surgery syndrome 
in the cervical and lumbar spine [43-46].  

 The paucity of literature with respect to epidural 
injections in managing axial or discogenic neck pain 
continues, as this is the only trial [15]. Studies per-
formed in contemporary interventional pain man-
agement settings with appropriate assessment, proper 
design including the proper definition of placebo, 
performed under fluoroscopy with the repeat of in-
jections as necessary at appropriate intervals are very 
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few. There have been numerous published studies 
evaluating the role of cervical epidural injections 
performed without fluoroscopy. The importance of 
fluoroscopy and the nature of the setting where they 
are performed including contemporary interventional 
pain management settings, as well as selection crite-
ria, have demonstrated, yielding superior results. 
Without fluoroscopy, the delivery of the injectate is 
not ceratin [61-66]. In addition, this study also pro-
vides an insight into the selection of patients with 
identifying successful or failed groups based on posi-
tive results.  

 Even though multiple complications have been 
reported with cervical epidural injections, these com-
plications are infrequent. Major complications are rare 
with fluoroscopically guided interlaminar cervical 
epidural injections [67-75]. Reports of complications 
with transforaminal epidural injections have been 
significantly higher and devastating and the conclu-
sions lack proven clinical superiority [76-85]. Factors 
related to vasculature and discontinuity in the liga-
mentum flavum may contribute to an increased level 
of complications in the cervical spine compared to the 
lumbar spine [86,87].  

While the underlying mechanism of action of 
epidurally administered local anesthetics and steroids 
is not clear, it is believed to be due to the antiinflam-
matory properties of corticosteroids [88-98]. The evi-
dence also indicates, however, that local anesthetics 
may have a similar effect to that of steroids 
[37,97-104]. Furthermore, there is abundant literature 
based on clinical and experimental evidence that local 
anesthetics and steroids may provide long-term relief, 
often equally individually [6,10-15,25,38-46,97-104].  

As with all trials, this trial has multiple strengths 
and limitations. The strengths include the study being 
a practical clinical trial conducted in a private practice 
setting, with inclusion of fairly large number of pa-
tients and an active-control design. Furthermore, this 
study was performed under fluoroscopy with repeat 
interventions provided only upon the return of pain 
and deterioration of functional status. In an era of 
comparative effectiveness, evidence-based medicine, 
and a cost-conscious environment [105,106], the cur-
rent trial, even though limited to a single center, pro-
vides evidence generalizable to contemporary inter-
ventional pain management settings. Various 
measures have been undertaken to ensure proper 
patient selection, including only selecting patients 
with axial neck pain without facet joint pain, disc 
herniation, radiculitis, and spinal stenosis. Conse-
quently, this study is typical of a practical clinical trial 
with an active-control group instead of a place-
bo-controlled trial. These types of trials in contempo-
rary medicine are more effective in providing val-

ue-based interventional pain management [105].  
 Limitations include the lack of a placebo group. 

Having a placebo group, by design, with the appro-
priate inclusion of an injection of a placebo solution 
into a nonactive structure, has been debated 
[6,10,107-115]. Placebo interventions have been mis-
interpreted based on the solution injected and the 
location of the injection, with some even interpreting 
local anesthetic injection as placebo, not realizing the 
inactive substances injected into active structures in-
variably result in a multitude of effects, with the ma-
jority of them being therapeutic [116-119]. The effects 
of placebo, nocebo, Hawthorne effect, natural course 
of the disease which is not applicable in these chronic 
patients, and regression to mean have been exten-
sively discussed in reference to placebo, nocebo, and 
pure, impure, and fake placeboes [120-123]. The only 
appropriate placebo designs reported in interven-
tional pain management were those of Ghahreman et 
al [111] and Gerdesmeyer [124]. These trials showed 
that when proper placebo design is achieved with 
injection of an inactive solution into an inactive 
structure, it is not only considered as true placebo, but 
that the results are striking in the treatment groups. In 
addition, the other limitation in this study includes 
the higher weight of patients in Group I compared to 
that of Group II; however, this appears to have not 
resulted in any significant difference among the 
groups.  

 The implications of this trial for health care are 
enormous in an era of health care costs that have spi-
raled out of control, resulting in numerous public 
policies and restrictions on the provision of care [105]. 
Thus, it is crucial that accountable interventional pain 
management include performing trials with appro-
priate methodology in practical settings. This pro-
motes accountable interventional pain management 
with an improvement in patient care without curtail-
ing patient access and assists in curbing health care 
costs. In fact, this is the opposite of the inappropriate 
utilization of health care resources and provides the 
necessary appropriate information for shared decision 
making to patients presenting into similar settings.  

Conclusion 
 The 2-year follow-up of this randomized, dou-

ble-blind, active control trial of 120 patients with 
chronic function-limiting axial or discogenic pain 
managed with fluoroscopically guided cervical epi-
dural injections with local anesthetic with or without 
steroids showed effectiveness in 71% of patients. This 
trial also showed improvement in pain and functional 
status requiring an average of 6 procedures over a 
period of 2 years with relief for 72 weeks over a period 
of 2 years in the successful group.  
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