
Background: The pathophysiology of lumbar radicular pain is the subject of ongoing research, with 
a reported prevalence of sciatica or radiculitis ranging from 1.2% to 43%. Among the numerous non-
surgical interventions available, epidural injections are the most commonly performed interventions in 
the United States in managing chronic low back and lower extremity pain. 

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

Setting: An interventional pain management practice, a specialty referral center, a private 
practice setting in the United States. 

Objective: To evaluate the effectiveness of lumbar interlaminar epidural injections with local 
anesthetic, with or without steroids, in managing chronic low back and lower extremity pain 
secondary to disc herniation or radiculitis in providing effective and long-lasting pain relief. 

Methods: Patients were assigned to one of 2 groups with local anesthetic only or with local 
anesthetic mixed with non-particulate betamethasone. 

Randomization was performed by computer-generated random allocations sequence by simple 
randomization. Seventy patients were included in this analysis. 

Outcomes Assessment: Patient outcomes were measured at baseline, 3, 6, and 12 months 
post-treatment with the Numeric Rating Scale (NRS), the Oswestry Disability Index 2.0 (ODI), 
employment status, and opioid intake. Decrease of ≥ 50% of NRS scores and Oswestry scores 
were considered significant.

Results: Significant pain relief (≥ 50%) was seen at 12 months in 74% of patients in Group I 
and 86% in Group II, and 69% and 83% in ODI scores respectively. 

Significant differences were noted in pain relief characteristics at 6 months between Group I and 
Group II (P = 0.001) and functional status improvement was significantly better in Group II at 6 
months and 12 months (P = 0.019 and 0.045). The overall average procedures per year were 4.3 
in Group I and 4.2 in Group II with an average total relief per year of 42.2 ± 10.5 weeks in Group 
I and 41.4 ± 11.0 weeks in Group II over a period of 52 weeks in the successful group.

Limitations: The study limitations include the lack of a placebo group and the fact that this is 
a preliminary report of 35 patients in each group.

Conclusion: Overall, 74% of patients in Group I without steroids and 86% in Group II with steroids 
with lumbar disc herniation or radiculitis might benefit from lumbar interlaminar epidural injections. 

Key words: Chronic low back pain, lower extremity pain, disc herniation, radiculitis, lumbar 
interlaminar epidural injections, epidural steroids, local anesthetic
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pain without disc herniation and also pain of facet joint 
origin (41,42,49-60). It also has been shown that in rats, 
nerve root infiltration prevented mechanical allodynia 
with local anesthetic with or without steroids; suggest-
ing that corticosteroids may be unnecessary for nerve 
root blocks (42). 

Regarding proposed theories of similar effective-
ness of local anesthetic with or without steroids, no 
comparative effectiveness research has been conduct-
ed with randomized, double-blind, controlled trials in 
managing lumbar radicular pain syndrome utilizing 
fluoroscopic visualization for medication delivery. Con-
sequently, this study was undertaken to evaluate the 
effectiveness of lumbar interlaminar epidural injec-
tions with local anesthetic, with or without steroids, in 
providing relief for chronic, function-limiting low back 
and lower extremity pain secondary to disc herniation 
or radiculitis in a randomized, double-blind, controlled 
evaluation of 120 patients. This is a preliminary report 
of the one-year follow-up of 70 patients from this study 
which is scheduled for a 2-year follow-up with 120 
patients.

Methods

A private interventional pain management prac-
tice and specialty referral center in the United States 
was the study’s setting. The Consolidated Standards of 
Reporting Trials (CONSORT) guidelines were followed 
as was an extension of the CONSORT statement for 
reporting of randomized trials (61,62). The study pro-
tocol was approved by the Institutional Review Board 
(IRB) and registered with the U.S. Clinical Trial Regis-
try; its assigned number is NCT00681447. 

Participants
Participants were recruited from new patients pre-

senting for interventional pain management. 
Patients were assigned to one of 2 groups. Group 

I patients received lumbar interlaminar injections con-
taining a local anesthetic (lidocaine 0.5%, 6 mL). In con-
trast, Group II patients received lumbar interlaminar 
injections of 0.5% lidocaine, 5 mL, mixed with one mL 
of non-particulate betamethasone. 

Interventions
All patients were provided with the IRB-approved 

protocol and informed consent, which described in 
detail all aspects of the study and the withdrawal 
process.

L umbar disc herniation as a source of radicular 
pain was first described in American medical 
literature by Mixter and Barr (1) in 1934. Since 

then, widespread interest in the disc as a source 
of radicular pain has been established as the most 
common problem among chronic pain disorders with 
significant economic, societal, and health impact (2-
4). The pathophysiology of radicular pain assumes 
not only a mechanical component, but also multiple 
other factors including inflammation (5-10). 

Epidural injections are the most commonly per-
formed interventions in the United States in managing 
chronic low back pain (2,11-22). Among several ap-
proaches available to access the lumbar epidural space, 
the lumbar interlaminar approach is the most common-
ly used, the other 2 being the lumbar transforaminal 
approach and the caudal approach (2,11,19-25). 

In general, the interlaminar approach has been 
and continues to be preferred as its entry can be direct-
ed more closely to the assumed site of pathology, re-
quiring less volume than the caudal route. It also is less 
risky compared to the transforaminal approach, which 
is considered to be a more specific approach requiring 
the smallest volume to reach the primary site of pathol-
ogy. However, the available evidence continues to be 
controversial, regarding effectiveness, indications, and 
medical necessity. Evidence is highly variable based on 
reviews with ratings ranging from indeterminate to 
moderate in various publications. The majority of the 
literature on lumbar interlaminar epidurals appears to 
be negative (2,11-13,17-22). The common theme has 
been that they may be effective in the short-term in 
disc herniation and radiculitis. Overall, some systematic 
reviews (2,11,19,21,22) have concluded in favor of cau-
dal and transforaminal epidural injections in contrast to 
lumbar interlaminar epidural injections. However, nu-
merous deficiencies have been encountered despite the 
widespread availability of literature about lumbar in-
terlaminar epidural injections. The deficiencies include 
study design (fluoroscopy directed versus blind), sample 
size, assessment, duration of follow-up, and placebo 
control. In addition, significant issues have been raised 
concerning bias and inappropriate study inclusion crite-
ria as well as conclusions (12-17,19-33).

The underlying mechanism of action of epidurally 
administered local anesthetic and steroid injections is 
not well understood (2,11,19-22,34-48). However, there 
is emerging evidence that local anesthetics might be 
as equally effective as steroids in managing low back 
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Pre-Enrollment Evaluation
Pre-enrollment evaluation included demographic 

data; medical and surgical histories and co-existing 
disease(s); radiologic investigations; physical examina-
tion findings; pain rating score using the Numeric Rat-
ing Scale (NRS); functional assessment using the Oswes-
try Index 2.0 (ODI); work status; and opioid intake. 

Inclusion and Exclusion Criteria
Patients chosen for the study had the following 

characteristics: disc herniation or radiculitis; at least 18 
years old; a history of at least 6 months of chronic func-
tion-limiting low back and lower extremity pain; com-
petent to understand the study protocol; able to pro-
vide voluntary, written, informed consent; and ability to 
participate in outcome assessments.

Patients were excluded for the following reasons: 
previous lumbar surgery; radiculitis secondary to spi-
nal stenosis without disc herniation; uncontrollable or 
unstable opioid use; uncontrolled psychiatric disorders; 
uncontrolled medical illness, either acute or chronic; 
any conditions that could interfere with the interpreta-
tion of the outcome assessments; pregnant or lactating 
women; and patients with a history or potential for ad-
verse reaction(s) to local anesthetics or steroid.

Description of Interventions
One physician, utilizing fluoroscopy, performed 

each study procedure on a prone patient in a sterile 
operating room in an ambulatory surgery setting. Ap-
propriate monitoring and intravenous access were 
provided. As needed, sedation with midazolam and 
fentanyl were administered. Following sterile prepara-
tion, the lumbar interlaminar space was entered using 
the loss of resistance technique, confirmed by non-ionic 
contrast. The epidural space was entered at L5/S1, or 
one space below the disc herniation level. An attempt 
was made to direct the flow towards the disc herniation 
side in cases of unilateral pain and bilaterally in cases of 
bilateral lower extremity pain. After needle placement 
confirmation, injections were performed: in Group I, 6 
mL of lidocaine hydrochloride 0.5% preservative free; in 
Group II, 5 mL of lidocaine and one mL of non-particu-
late betamethasone.

Additional Interventions
All patients received their assigned treatments. 

Unblinding occurred if a patient requested it or if an 
emergency situation arose. Patients requiring addition-
al lumbar epidural injections had them provided based 

upon the patient’s response with deteriorating pain 
relief below 50%. Non-responsive patients who con-
tinued with conservative medical management were 
followed without additional epidural injections, unless 
they requested unblinding. 

Co-Interventions
In this study, no specific physical therapy, occupa-

tional therapy, bracing, or interventions, other than the 
assigned study intervention, were offered. All patients 
continued their previously directed exercise programs, 
as well as their employment. Regarding medication, 
most patients were already taking opioids, non-opioid 
analgesics, and adjuvant analgesics. Based upon an in-
dividual patient’s medical necessity and improvement 
or lack thereof, these medications were either discon-
tinued or the dosages increased.

Objectives
The study was designed to evaluate the effective-

ness of lumbar interlaminar epidural injections with 
or without steroids in managing chronic low back and 
lower extremity pain secondary to disc herniation or 
radiculitis in providing effective and long-lasting pain 
relief and to evaluate the differences between local an-
esthetic with or without steroids. 

Outcomes
Patient outcomes were measured at baseline, 3, 

6, and 12 months post-treatment. The outcomes mea-
sured were pain, using the NRS pain scale (0-10); func-
tional assessment using the ODI (0-50 scale); employ-
ment status; and opioid intake in terms of morphine 
equivalents. On the NRS scale, 0 represents no pain and 
10 represents the worst pain imaginable. Thresholds 
for the minimum clinically important difference for ODI 
varied from a 4 to 15 point change from a total score 
of 50 and more recently, higher minimal improvements 
(63,64). Pain relief and/or reduction of 50% or more 
was considered a significant improvement. 

Based on the dosage frequency and schedule of 
the drug, the opioid intake was converted into mor-
phine equivalents (65). 

Employability at the time of enrollment was used 
to determine employment and work status instead of 
including all patients as being employable. Patients 
were put into one of the following employment and 
work status categories: employable, housewife with no 
desire to work outside the home, retired, over 65 years 
old. Patients who were unemployed due to pain, em-
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ployed but on sick leave, or laid off, were considered 
employable.

When a patient received consistent relief with the 
initial 2 injections lasting at least 3 weeks, the epidu-
rals were deemed successful. All others were deemed 
failures.

Sample Size 
The sample size was calculated based on significant 

pain relief. Considering a 0.05 two-sided significance 
level, a power of 80%, and an allocation ratio of 1:1, 
55 patients in each group were required (66). Allowing 
for a 10% attrition/ non-compliance rate, 60 subjects 
were required. 

Previous studies of interventional techniques iden-
tified 50 to 60 patients (participants) as acceptable 
(50-60,67-69). 

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
Patients 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 patients and as-
signed them to their respective groups.

Blinding (Masking)
Group assignments were blinded to both the study 

patients and the medical personnel who administered 
the interventions. The injectates used for both groups 
were clear and indistinguishable from each other. Ad-
ditional blinding precautions included study patients 
having their procedures performed side-by-side with 
non-study patients as part of routine treatments. In 
addition, the physician performing the procedures did 
not know whether or not study patients were being 
treated. Further, a statistician not involved with patient 
care chose the patients for one year follow-up. Blinding 

was not interrupted since unblinding results were not 
disclosed to the treating physician, study patients, or 
any others.

Statistical Methods
Proportional differences were tested using chi-

squared statistic. If a value less than 5 was expected, 
Fisher’s exact test was used. Further analysis was done 
by using t-test to compare the pre- and post-treatment 
results of average pain scores and ODI measurements 
at baseline against those at 3, 6, and 12 months. T-test 
was also used to compare mean scores between the 2 
groups.

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

the last follow-up data or initial data were utilized in 
the patients who dropped out of the study. No other 
data were available.

A sensitivity analysis with changes in the numeric 
pain scale was performed utilizing the last follow-up 
score, best case scenario, and worst case scenario if 
there were no significant differences, the intention-to-
treat analysis with last follow-up visit was used.

Results

Participant Flow
Figure 1 illustrates the participant (patient) flow.

Recruitment
The recruitment period lasted from January 2008 

to February 2010.

Baseline Data
Table 1 illustrates each group’s baseline demo-

graphic and clinical characteristics. Significant differ-
ences were observed with gender (larger female popu-
lation than male population in Group I), mean weight 
with higher weight in Group I compared to Group II, 
the mode of onset of pain in Group I with a larger pro-
portion of gradual onset, and with higher pain rating 
score in Group I. 

Analysis of Data

Numbers Analyzed
As shown in Fig. 1, Group I patients received lumbar 

interlaminar epidural injections composed of 6 mL of a 
local anesthetic (0.5% lidocaine); Group II’s injections 



Fig. 1. Schematic presentation of  patient flow at 1-year follow-up.
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Eligible Patients Assessed
162

Patients Excluded
•  Patients Not Meeting Inclusion Criteria = 22
•  Patients Refusing to Participate = 20

Patients randomized
120

Patients included in this evaluation: 70

Group I (35) Group II (35)

Lumbar Interlaminar with local anesthetics

Patients included in analysis = 35

Patients unblinded or withdrawn = 0

All patients received local anesthetic = 6 mL 

Intent to treat analysis was performed on 7 
patients on 2 occasions at 3 months, on 4 

occasions at 6 months, and on 7 occasions at 12 
months each for missing data. 

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

Lumbar Interlaminar with local anesthetics 
and steroids

Patients included in analysis = 35

Patients unblinded or withdrawn = 0

All patients received local anesthetic (5 mL)
+

non-particulate betamethasone (1 mL or  6 mg) 
 = 6 mL 

Intent to treat analysis was performed on 3 
patients on 2 occasions at 6 months and on 3 
occasions at 12 months each for missing data. 

Patients included in analysis = 35
Patients excluded from analysis = 0
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were composed of 5mL of 0.5% lidocaine and one mL of 
non-particulate betamethasone. Intent-to-treat analy-
ses was performed in Group I 13 times on 7 patients; for 
Group II, 5 times on 3 patients. Based on the number 
of treatments provided, lack of follow-up was found in 
13 of 137 occasions in Group I (9%) or 7 of 35 patients 
(20%); whereas it was 5 of 146 occasions (3%) in Group II 
with 3 of 35 patients (9%) at least one time. 

Sensitivity Analysis
A sensitivity analysis with changes in the numeric 

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

Outcomes

Pain Relief
Table 2 illustrates the NRS pain scores. Significant 

differences were observed between Group I and II at 
6 month follow-up with Group II patients showing sig-

nificantly higher reduction of pain scores (P = 0.001).
Figure 2 illustrates the percentage of patients ex-

periencing significant pain relief, defined as 50% or 
greater. 

Functional Assessment
Table 3 illustrates functional assessment scores. 

There were significant differences noted in the ODI 
scores at 6 months and 12 months with Group II pa-
tients illustrating superior results (P = 0.019 and 0.045).

Figure 3 illustrates results of significant improve-
ment in functional status. 

Employment Characteristics
Table 4 illustrates each group’s employment char-

acteristics. At baseline, there were 12 patients deemed 
employment eligible in Group I and 16 patients deemed 
eligible in Group II; each group’s numbers remained 
steady at 12 months. Of these, Group I had 9 employed; 
Group II had 11 employed at baseline. Group II showed 
an improvement in employment status from 11 (69%) 
to 14 (88%).

Table 1. Baseline demographic characteristics.

Group 1
(35)

Group II
(35)

P value

Gender
Male 20% (7) 49% (17)

0.012
Female 80% (35) 51% (18)

Age Mean ± SD 42.4 ± 10.0 41.5 ± 13.4 0.755

Weight Mean ± SD 211.7 ± 54.9 179.4 ± 48.2 0.011

Height Mean ± SD 65.3 ± 3.6 67.0 ± 4.3 0.075

Duration of pain (months) Mean ± SD 111.1 ± 79.8 131.3 ± 102.7 0.361

Mode of onset of pain
Gradual 83% (29) 54% (19)

0.010
Injury 17% (6) 46% (116)

Pain distribution 
Unilateral 20% (7) 23% (8)

1.000
Bilateral 80% (28) 77% (27)

Pain distribution 
Back pain and  leg pain equal 89% (31) 83% (29)

0.853
Leg pain worse than  back pain 11% (4) 17% (6)

Disc herniation levels* 

L2/3 0% 3% (1)

NA
L3/4 6% (2) 6% (2)

L4/5 60% (21) 69% (24)

L5/S1 71% (25) 60% (21)

Numeric Rating Score Mean ± SD 8.3 ± 1.0 7.7± 0.9 0.015

Oswestry Disability Index Mean ± SD 29.8 ± 4.6 28.9 ± 5.4 0.432

*more than one level of disc herniation was found in some patients 
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Table 2. Pain relief  characteristics.

Numeric Rating 
Score 

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

Mean ± SD Mean ± SD

Baseline 8.3 ± 1.0 7.7± 0.9 0.015

3 months 3.9*# ± 1.2 3.5* ± 1.1 0.096

6 months 4.3* ± 1.3 3.4* ± 1.0 0.001

12 months 3.9*# ± 1.3 3.3* ± 1.2 0.090

* indicates significant difference with baseline values (P < 0.001)
# indicates significant difference with 6 month values (P < 0.001)

Table 3. Functional assessment evaluated by Oswestry Disability 
Index.

Oswestry 
Disability Index

Group I
(35)

Group II
(35)

P value

Mean ± SD Mean ± SD

Baseline 29.8 ± 4.6 28.9 ± 5.4 0.432

3 months 15.4* ± 5.2 13.8* ± 4.6 0.174

6 months 16.2* ± 5.4 13.4* ± 4.5 0.019

12 months 15.2* ± 5.5 12.8* ± 4.4 0.045

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

* indicates significant difference with group 2 values (P < 0.02)

Fig. 2. Proportion of  patients with significant pain relief  (≥ 50%).

* indicates significant difference with group 2 values (P < 0.05)

Fig. 3. Proportion of  patients with significant improvement in functional status (reduction of  at least 50% in Oswestry 
Disability Index).
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Opioid Intake
Table 5 illustrates opioid intake characteristics. 

Therapeutic Procedural Characteristics
Table 6 illustrates therapeutic procedural charac-

teristics. Lumbar interlaminar epidural injections were 
performed between L5 and S1 interspaces in 91% of 
patients, between L4 and L5 in 7% of patients, and 2% 
of patients at other levels. 

When a patient received consistent relief with both 
the first and second injections (lasting at least 3 weeks), 
the epidurals were deemed successful. All others were 
deemed failures. Those differences were successful 
group — Group I total injections per year 4.3 ± 0.8, total 
relief of 42.2 ± 10.5 weeks; Group II total injections per 
year 4.2 ± 0.8, total relief of 41.4 ± 11.0 weeks. In the 
failed group—Group I total injections per year 1.8 ± 1.0, 
total relief of 2.2 ± 2.6 weeks; Group II total injections 
per year 2.0 ± 0.0 without any significant relief.

Finally, there were a larger number of failed sub-
jects in Group I compared to Group II with one in Group 
II and 6 in Group I.

Changes in Weight 
There were significant differences in the weight 

at the beginning with Group I patients weighing more 
than the Group II patients (P = 0.011). Both groups 
showed some reduction with 54% in Group I and 57% 
in Group II losing weight with 20% in Group I and 9% in 
Group II with no change, whereas 26% in Group I and 
34% in Group II gained weight (Table 7). 

Adverse Events 
Of the 283 lumbar interlaminar epidural proce-

dures performed, there was one dural puncture, with 
no postoperative headache. There were no nerve root 
irritations. There were no other major adverse events. 

discussion

This preliminary report of the one year follow-up 
of a randomized, double-blind, controlled trial shows 
that patients can experience significant pain relief and 
functional status improvement with lumbar interlami-
nar epidural injections. One noteworthy result is that 
there were significant differences noted in patients re-

Table 4. Employment characteristics.

Employment status
Group I Group II

Baseline 12 months Baseline 12 months

Employed part-time 4 5 2 4

Employed full-time 5 5 9 10

Unemployed  (due to pain) 0 1 3 1

Not working 3 1 2 1

Eligible for employment 12 12 16 16

Total Employed 9 10 11 14

Housewife 2 2 3 3

Disabled 21 21 15 15

Retired 0 0 1 1

Total Number of Patients 35 35 35 35

Table 5. Opioid intake (morphine equivalence mg) characteristics.

Opioid Intake  
(Morphine Equivalence mg)

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

Mean ± SD Mean ± SD

Baseline 39 ± 7.2 57 ± 58.5 0.071

3 months 35# ± 7.5 40# ±  36.1 0.365

6 months 34# ±  9.3 38# ±  34.5 0.456

12 months 33# ±  10.9 35# ±  35.6 0.655

# indicates significant difference with baseline values (P < 0.05)
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ceiving steroids. This trial of 70 patients demonstrates 
that 74% in Group I and 86% in Group II experienced 
significant pain relief (defined as ≥ 50%) and 69% in 
Group I and 83% in Group II improved their functional 
status (defined as ≥ 50% reduction in Oswestry scores). 
These results were achieved with approximately 4 pro-
cedures per year. Average total relief per year over a 52 
week period was approximately 42 weeks in successful 
groups, and 35 weeks in Group I and 40 weeks in Group 
II overall. 

Parr et al (11) in a systematic review concluded 
moderate evidence for short-term relief of pain of disc 
herniation or radiculitis utilizing blind interlaminar epi-
dural steroid injections. Staal et al (12) concluded that 
there was insufficient evidence to support the use of in-
jection therapy in subacute and chronic low back pain. 
Chou et al (13) concluded that there was fair evidence 
that epidural steroid injection is moderately effective 
for short-term (but not long-term) symptom relief.

The study presented here shows that long-term re-
lief can be achieved by appropriate patient evaluation 
and judicious use of repeat injection therapy. An aver-
age relief of 11.8 ± 3.4 weeks without steroids, and 12.9 

± 5.1 weeks with steroids is attainable after 2 injections 
in the therapeutic phase. 

One interesting aspect of the present study is the 
insight it provides into successful and failed groups 
based on the first 2 procedures. While average pain re-
lief was higher in the patients considered as the success-
ful group, the steroid group showed significantly better 
pain relief and improvement in function at 6 months in 
Group II with steroids.  

An important advantage of the present study is its 
relevancy for interventional pain management settings. 
Also, this study is the first in the United States conduct-

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 (Overall) Results

Group I
(29)

Group II 
(34)

Group I
(6)

Group II 
(1)

Group I
(35)

Group II 
(35)

1st procedure relief 6.0 ± 4.3 (29) 5.3 ±  3.5
(34)

0.9 ± 1.1
(6)

0
(1)

5.1 ± 4.4 
(35)

5.1 ± 3.5
(35)

2nd procedure relief
9.2 ± 3.7 (29) 8.2 ± 3.8

(34)
1.7 ± 2.9

(3)
0

(1)
8.5 ± 4.3 

(32)
8.0 ± 3.9

(35)

3rd procedure relief 11.7 ± 4.0 (29) 11.9 ± 2.2
(32)

1.5 ± 0.7
(2) - 11.0 ± 4.6 

(31)
11.9 ± 2.2

(32)

4th procedure relief 11.4 ± 3.8 (23) 14.1 ± 7.7
(30) - - 11.4 ± 3.8 

(23)
14.1 ± 7.7

(30)

5th procedure relief 12.6 ± 1.1 (16) 12.6 ± 0.9
(14) - - 12.6 ± 1.1 

(16)
12.6 ± 0.9

(14)

Number of procedures 
per year 4.3 ± 0.8 4.2 ± 0.8 1.8 ± 1.0 2.0 3.9 ± 1.3 4.2 ± 0.9

Average relief per 
procedure 9.9 ± 4.4 10.0 ± 5.5 1.2 ± 1.6 0 9.2 ± 4.8 9.9 ± 5.6

Average relief per pro-
cedure 3rd procedure 
and after

11.8 ± 3.4 12.9 ± 5.1 1.5 ± 0.7 - 11.5 ± 3.8 12.9 ± 5.1

Total relief per year 
(weeks) 42.2 ± 10.5 41.4 ± 11.0 2.2 ± 2.6 0 35.3 ± 18.1 40.2 ± 12.9

Table 7. Characteristics of  changes in weight.

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

Mean ± SD Mean ± SD

Weight at beginning 211.7 ± 54.9 179.4 ± 48.2 0.011

Weight at one year  208.3 ± 56.6 177.1 ± 48.8 0.016

Change -3.40 ± 10.6 -2.3 ± 10.6 0.671

Lost weight 54% (19) 57% (20)

0.358No change 20% (7) 9% (3)

Gained weight 26% (9) 34% (12)
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ed with fluoroscopic visualization in a private practice 
setting. The present study’s results can be applied to in-
dividual patients or groups that differ from those con-
trolled in placebo trials. Explanatory trials that measure 
efficacy are inferior to pragmatic or practical clinical tri-
als (with an active control) that measure effectiveness 
(25-27,30,31,70-74). 

Criticism can be directed at our study, and some 
might consider it deficient, because it lacks a placebo 
group, that it is a preliminary analysis, and various base-
line variables. 

Despite past misinterpretations to the contrary, pla-
cebo-controlled neural blockade is not realistic (51,75). 
Some have mistakenly reported that any local anesthet-
ic injection with similar results as steroids should be con-
sidered a placebo. However, these interpretations are 
inaccurate. In a related matter, the difference between 
injections of sodium chloride solution and dextrose has 
been shown (76). Experiments and clinical studies have 
investigated the electrophysiological effects of 0.9% so-
dium chloride and dextrose 5% in water solution. These 
experiments and studies have added new knowledge as 
well as new 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 (76,77). Further, 
the evidence also has shown differing effects of sodium 
chloride solution when injected into either the disc, the 
facet joint, or paraspinal muscles (78,79). In addition, 
the literature is replete with studies illustrating the ef-
fectiveness of sodium chloride solution when injected 
into the epidural space (80-82). 

This preliminary analysis is justifiable due to the 
lack of reports in the past with lumbar interlaminar epi-
dural injections performed utilizing fluoroscopy. 

Other limitations include significant differences 
in the inclusion of the proportion of patients, with 
females higher in Group I than Group II, higher mean 
weight in Group I compared to Group II, and mode of 
onset with 83% of patients with gradual onset in Group 
I, and numeric pain rating scores of 8.3 in Group I versus 
7.7 in Group II. However, at present, it is not known if 
any of these factors would have influenced the results. 
Gender and weight do not appear to be relevant to the 
response. However, patients with gradual onset may re-
spond in an inferior manner compared to the patients 
with onset following an injury. Finally, the higher initial 

numeric pain rating scores in Group I may have influ-
enced significant decreases of pain scores at 6 months 
in Group II. These deficiencies may be addressed in the 
final results of this study with long-term follow-up or in 
larger studies.  

While the mechanism of action of steroids and lo-
cal anesthetic has been described (34-48), evidence has 
emerged showing that local anesthetics may be just as 
effective as steroids in managing low back pain without 
disc herniation as well as pain of facet joint origin (49-
60). It has been reported that multiple pathophysiolog-
ic mechanisms involved in chronic pain include noxious 
peripheral stimulation; excess nociception resulting in 
the sensitization of the pain pathways at several neuro-
nal levels (83,84); and excess release of neurotransmit-
ters causing complex central responses including hyper-
algesia or wind-up (41). These result in an increase in 
nociceptive sensitization of the nervous system (85,86) 
and phenotype changes which are also considered to 
be part of the neuronal plasticity (85,86). Therefore, the 
evidence shows patients can receive long-term relief 
from radicular pain with the use of either local anes-
thetics or steroids, even though steroids appear to be 
superior. 

conclusion

Assessment of the preliminary results of this ran-
domized, double-blind, controlled trial of lumbar inter-
laminar epidural injections in chronic function-limiting 
low back pain and lower extremity pain with disc herni-
ation or radiculitis demonstrated effectiveness in 74% 
of patients with local anesthetic only and in 86% of pa-
tients with local anesthetic and steroids with significant 
functional status improvement requiring approximately 
4 procedures per year with approximately 42 weeks of 
relief during a 52-week period in appropriately selected 
patients. 
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