
INTRODUCTION

Spinal stenosis is a degenerative disease of the spine 
and can be classified as either central or lateral stenosis. 
A feature of central stenosis is a narrowing of the spinal 
canal that surrounds the dural sac. On the other hand, 
lateral stenosis patients exhibit narrowing near the spinal 
nerve or intervertebral foramen. There are many instanc-
es where these two types of spinal stenosis are combined. 
Spinal stenosis can result in the compression of nerves 
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Objective  To compare the long-term effect and safety of an epidural steroid injection in spinal stenosis patients, 
with or without local anesthetics.
Methods  Twenty-nine patients diagnosed with spinal stenosis were included and randomly divided into two 
groups. Translaminar epidural and selective nerve root spinal injection procedures were performed using 
steroids mixed with local anesthetics or normal saline. The effects of spinal injection procedures were measured 
with visual analogue scale (VAS) and functional rate index (FRI). These measurements were performed before 
injection, at 1 month after injection and at 3 months after injection. The occurrence of side effects was investigated 
each time.
Results  The VAS and FRI scores were significantly reduced in both the local anesthetics group and normal saline 
group at 1 and 3 months after the injection. However, there was no significant difference in VAS and FRI score 
reduction between the two groups each time. Side effects are not noted in both groups.
Conclusion  The spinal injection procedures using steroids mixed either with local anesthetics or normal saline 
have an effect in reducing pain and improving functional activities. However, there was no significant difference 
between the two groups in relation to side effects and the long-term effects of pain and function.
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or vessels, which may evoke symptoms. Patients’ symp-
toms and physical examinations are mandatory for the 
diagnosis of spinal stenosis, and additional examinations 
may be required such as radiography, electrodiagnostic 
examination, myelography, and computed tomography 
and magnetic resonance imaging (MRI) [1]. Conservative 
therapy can relieve the pain induced by spinal stenosis, 
but in some other cases, conservative therapy is not ef-
fective and alleviation of pain is achieved through surgi-
cal therapy [2].

Spinal stenosis is an important cause of lower back pain 
in the elderly and pain is frequently an important indica-
tor for the need for surgical treatment. However, the ideal 
surgical treatment time is not certain and symptoms can 
still continue even after treatment. Moreover, surgical 
treatment can cause scar tissue formation that can result 
in restenosis of the spinal canal. In the elderly, the bur-
den of anesthesia and possible post-operative complica-
tions should be considered before surgery because they 
may have had many other medical problems [3]. For this 
reason, translaminar epidural steroid injections (TLESIs) 
and selective nerve root injections (SNRIs) are good al-
ternative therapies that have produced relatively effective 
results as reported by many researchers. These spinal 
injections have been reported to show improvements in 
60%–75% of patients [4-7].

Local anesthetics are traditionally used in spinal steroid 
injection procedures, with 2% lidocaine hydrochloride 
being the most commonly used medication. However, 
it can induce some side effects such as severe hypoten-
sion, which is caused blocking of the sympathetic nerve 
and motor nerve, as well as ataxic movement, lower 
limb paralysis and respiratory inadequacy. Such adverse 
reactions due to lidocaine use have been reported to oc-
cur in about 1%–3% of cases [8,9]. In order to prevent 
such side effects, some have recommended the use of 
steroids mixed with saline for the procedure instead of 
steroids mixed with local anesthetics. However, there is 
no standardized protocol for whether or not the use of 
local anesthetics should be avoided in spinal injection 
procedures [5]. The purpose of this study is to compare 
the safety and the long-term effects of spinal injection 
procedures in patients with spinal stenosis using steroids 
with or without local anesthetics.

MATERIALS AND METHODS

Subjects
Fifty-three patients with a history of intermittent clau-

dication and lower limb radicular pain or paresthesia 
were screened from October 2012 to January 2014. Pa-
tients diagnosed with spinal stenosis underwent MRI and 
electrodiagnostic examinations. Included patients had 
an anterior-posterior (AP) diameter of the spinal canal of 
less than 12 mm confirmed through sagittal imaging, and 
an AP foraminal diameter of less than 3 mm confirmed 
through parasagittal imaging, both by MRI [1,10], and 
were found to have abnormal somatosensory evoked 
potentials (SEPs). SEPs were obtained at both of the 
saphenous nerves, the superficial peroneal nerves and 
sural nerves. For each nerve type, SEPs were obtained 
twice and the average of two latencies of the symptom-
atic side was compared with contralateral side. A latency 
delay of over 3 ms was defined as abnormal [11-13]. The 
electrodiagnostic study was performed using a certified 
machine (Medelec Synergy; Oxford Instruments, Surrey, 
UK). Among the patients presenting typical symptoms of 
spinal stenosis that were confirmed by MRI and SEPs, we 
excluded patients who had a lower limb vascular disor-
der, a psychological problem, another musculoskeletal 
disorder or symptoms of a neurogenic bladder or bowel. 
After exclusion of these groups, 29 patients (14 males, 15 
females) participated in this study and were randomly di-
vided into two groups using a one-to-one randomization 
method. One group received steroids mixed with local 
anesthetics (lidocaine group) and the other group used 
steroids mixed with normal saline (saline group). The use 
of lidocaine was unnoticed in either group (Fig. 1). All 
study designs were approved by the Institutional Review 
Board of Dongguk University College of Medicine.

Intervention
Because all patients had both central and lateral spinal 

stenosis, both TLESIs and SNRIs were carried out on ev-
ery patient in both groups. In the lidocaine group, 40 mg 
triamcinolone mixed with 10 mL 0.5% lidocaine was used 
in TLESIs under the guide of fluoroscopy. SNRIs with 10 
mg dexamethasone mixed with 2 mL 0.5% lidocaine were 
injected at the level of dermatome with abnormal SEPs. 
In the saline group, an equal volume of saline was used 
instead of lidocaine for both TLESIs and SNRIs [6].
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Before each procedure, local anesthetics were applied 
to the injection site. TLESI was done under fluoroscopy 
using a 22-gauge spinal needle and a posterior median 
approach was used to access the epidural space. Epidural 
space was identified with a loss of resistance technique 
and a contrast injection was carried out to confirm the 
location of the spinal needle tip. A steroid injection with 
lidocaine or saline was then carried out [14]. SNRI was 
also done under fluoroscopy using a 22-gauge spinal 
needle. Patients were lying prone at an angle of 45o for 
identification of the foramen of the target level. The SNRI 
was then performed using the preganglionic approach 
as confirmed by contrast injection [15]. During the spi-
nal injection procedures, each patient’s respiratory rate, 
pulse rate, and blood pressure were monitored. After the 
procedure was completed, all patients took a rest in the 
supine position for 30 minutes, and were checked for 
vital signs and any adverse events. TLESI and SNRI were 
done once a week for three times. Every patient under-
went injection for three times in order to compare both 
the positive and adverse effects of each procedure in the 
same condition.

Outcome measures
Pain intensity was measured with the visual analogue 

scale (VAS) and functional status was measured with the 

functional rate index (FRI). Each of these was checked 
before injection, at 1 month after injection, and at 3 
months after injection. VAS is a unidimensional method 
of checking pain intensity and is measured using a range 
from 0 to 10 points. No pain is 0 points and the worst 
imaginable pain corresponds to 10 points, with patients 
choosing the current intensity of pain [16]. FRI is com-
posed of 10 domains that measure functional status on a 
scale from 0 to 4 points. Full ability to function receives 
a score of 0 points while inability to perform functions 
corresponds to 4 points [17-19]. The number of injection 
failures with a less than 50% improvement in the VAS 
score was investigated after the procedures [7]. Addition-
ally, we investigated whether side effects occurred imme-
diately after injection, and at follow-up at 1 and 3 months 
later.

Statistical analysis
Statistical analyses were performed with SPSS-K ver. 

20.0 (IBM SPSS, Armonk, NY, USA). In order to compare 
the demographics between the two groups, a chi-square 
for trend test was used for age and the number of abnor-
mal root levels in the SEPs domain, and a chi-square test 
was used for the sex rate domain. Other domains such as 
the number of abnormal root levels for physical exami-
nations, initial VAS score and initial FRI score were com-

Follow-up loss (n=0) Follow-up loss (n=0)

Lidocaine group
(n=15)

Saline group
(n=14)

Excluded (n=24)
Only central or lateral type stenosis
Lower limb vascular disorder
Other musculoskeletal disorder
Psychological problem
Neurogenic bladder or bowel
symptoms

Screening (n=53)

Randomized (n=29)

Spinal injection procedures with
lidocaine mixed with steroids (n=15)

Spinal injection procedures with
saline mixed with steroids (n=14) Fig. 1. Flow chart of study design. 

Fifty-three patients were screened 
for this study. Twenty-nine pa-
tients participated, and were di-
vided randomly into two groups. 
There was no follow-up loss in 
both groups.
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pared using a Mann-Whitney test. 
A Friedman test was used for analyzing the effects of 

spinal injection procedures using the VAS and FRI scores 
for each group. Fisher exact test was used to compare in-
jection failure between the two groups. A Mann-Whitney 
test was also used to compare effects between the lido-
caine and saline groups. A p-value of <0.05 was consid-
ered statistically significant and a confidence interval of 
95% was used.

RESULTS

The characteristics of patients are described includ-
ing age, sex, number of abnormal root levels in physical 
examinations, number of abnormal root levels in SEPs, 

initial VAS score, and initial FRI score. There was no sig-
nificant difference in the demographics of the two groups 
(Table 1).

The VAS scores of the lidocaine and saline groups at 
baseline were 4.5±1.7 and 5.1±1.2, respectively, and 
improved to 1.7±1.2 and 2.9±1.5 at 1 month and 3.0±1.8 
and 3.8±1.7 at 3 months. Both groups showed a statisti-
cally significant reduction at 1 month and 3 months as 
compared with initial VAS scores (p<0.05). However, a 
comparison of the VAS score reduction between the two 
groups showed no significant difference at 1 month after 
injection (p=0.696) and 3 months after injection (p=0.891) 
(Fig. 2). No complaints of pain or soreness at the injec-
tion sites were reported in both groups.

The FRI scores of the lidocaine and saline groups 

Table 1. Summarizes demographic data of lidocaine and saline groups

Lidocaine group Saline group p-value
Age (yr) 58.3±15.1 61.7±14.8 0.188

Sex (male:female) 6:9 8:6 0.356

No. of abnormal root levels in physical examinations 2.8±1.2 3.1±1.1 0.075

No. of abnormal root levels in SEPs 1.7±0.5 1.8±0.6 0.783

Initial VAS score 4.5±1.7 5.1±1.2 0.258

Initial FRI score 18.9±7.1 22.4±5.0 0.155

Values are presented as mean±standard deviation or number.
SEPs, somatosensory evoked potentials; VAS, visual analogue scale; FRI, functional rate index.
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Fig. 3. Trend of functional rate index (FRI) score in lido-
caine and saline groups. Trend of FRI score in two groups 
before injection, and at 1 and 3 months after injection. 
Compared with the initial FRI score, both groups showed 
a significant reduction in FRI score at 1 month and 3 
months after injection (*p<0.05). There was no signifi-
cant difference in FRI score reduction between the two 
groups. 
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Fig. 2. Trend of visual analogue scale (VAS) score in lido-
caine and saline groups. Trend of VAS score in the two 
groups before injection, and at 1 and 3 months after in-
jection. Compared with the initial VAS score, both groups 
showed a significant reduction in VAS score at 1 month 
and 3 months after injection (*p<0.05). A significant dif-
ference in VAS reduction was not noted between the two 
groups.



Sung Hyuk Song, et al.

18 www.e-arm.org

at baseline were 18.9±7.1 and 22.4±5.0, respectively, 
and improved to 9.6±5.8 and 14.1±7.2 at 1 month and 
13.9±6.1 and 16.1±7.0 at 3 months. Both groups showed 
the significant decreases in FRI scores at 1 month and 3 
months after injection (p<0.05). However, there was no 
significant difference in FRI score reduction between the 
two groups at 1 month (p=0.983) and 3 months after in-
jection (p=0.743) (Fig. 3).

The number of injection failures, with a less than 50% 
improvement in the VAS score, was 3 for the lidocaine 
group and 4 for the saline group at 1 month after injec-
tion. At 3 months after injection, the number of injection 
failures was 8 in both groups. Thus, injection failure rate 
was 20.0% and 28.6% at 1 month, and 53.3% and 57.1% 
at 3 months, respectively. There was no significant dif-
ference in the injection failure rate of the two groups 
(p=0.682 at 1 month, p=0.837 at 3 months).

We investigated the occurrence of side effects in all par-
ticipating patients. It was found that the patients in both 
groups did not have any side effects immediately after 
injection, and 1 and 3 months later.

DISCUSSION

For diagnosis of spinal stenosis, all of the following 
are important: medical history, physical examinations, 
imaging studies, and electrodiagnostic studies. Medical 
history taking and physical examinations primarily can 
make differential diagnosis of other diseases. Imaging 
studies are essential, with MRI now being the standard 
examination tool for spinal stenosis [20]. The inclusion 
criteria of this study were an AP diameter of the spinal 
canal of less than 12 mm, confirmed by sagittal imaging, 
and an AP foraminal diameter of less than 3 mm, con-
firmed by parasagittal imaging. Another method for diag-
nosing spinal stenosis using MRI images also exists that 
involves measuring the cross-sectional area of the dural 
sac. We chose to use the AP diameter of the spinal canal 
or intervertebral foramen as diagnostic criteria because 
use of the cross-sectional area at the most narrowing part 
of the spinal canal may induce inter-rater difference at 
measurement. The patients enrolled in this study were 
all diagnosed with a combination of both central and 
lateral spinal stenosis. Electrodiagnostic studies can also 
be used for diagnosis of spinal stenosis, with bilateral 
and multi-segmental abnormalities being commonly 

found. These studies can help to identify the root level 
that requires treatment [1,20]. In our study, SNRIs were 
performed at abnormal SEP levels. Because abnormal 
needle electromyography levels were all included in ab-
normal SEP levels, we chose the inclusion criteria as only 
abnormal SEPs. Because misdiagnosis of spinal stenosis 
could affect the spinal injection procedures, MRI and SEP 
studies of abnormalities were use to make certain the di-
agnosis of spinal stenosis and the effect of the TLESIs and 
SNRIs. 

The factors that determine the extent and intensity of 
the pain in spinal stenosis patients are inflammation 
and combined pressure or mechanical stimulation at the 
nerve roots. Howe et al. [21] reported that progression of 
the inflammatory process induces nerve root sensitiza-
tion which results in continuing pain signal generation 
only at mild stimulation. Therefore, inflammation is 
thought to play an important role in the occurrence of 
back and lower limb pain in spinal stenosis patients, and 
the steroids’ role in treatment is not only to inhibit the 
synthesis or release of proinflammatory substances, but 
also to reduce the production of arachidonic acid and 
its metabolites (prostaglandin and leukotriene), which 
consequently inhibits the inflammatory process and re-
sults in the reduction of pain in spinal stenosis patients. 
The results of this study show improvements in the VAS 
and FRI scores at 1 month and 3 months after injection, 
which has relevance of steroids’ effect. When it comes to 
the total number of epidural steroid injections, McLain et 
al. [5] suggested the use of repeated injections for cases 
where the patient gets partial improvement from the pro-
cedure. On the other hand, if there has been a full relief of 
symptoms he insisted that the patient should not receive 
further injections. Injections were carried out three times 
for this study because the first and second procedures 
could not reach full relief of symptoms. Patients who did 
not receive injections three times were excluded.

A previous study has reported that a more favorable 
epidural steroid injection response was associated with 
relative youth and being female [22]. In this study, among 
the 7 subjects who showed injection failure at 1 month, 
6 patients were male and 5 patients were older than the 
mean age. Several studies have reported that the effect 
of epidural steroids was maintained for weeks to years 
[5], and in this study, the VAS score tended to increase 
3 months after injection, which resulted in a more than 
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50% injection failure rate in each group. Such an oc-
currence of injection failure is maybe due not only to 
increased pressure and mechanical stimulation in old 
age—as the severity of spinal stenosis gets worse with de-
generative change—but also a limitation of efficacy dura-
tion of the steroids itself.

The expected pain generation mechanism at the time 
of nerve damage is an occurrence of inappropriate sig-
nals at the slow Na+ channels [23]. The role of lidocaine 
in pain reduction is as an inhibitor of abnormal high-
frequency neuronal discharges [24,25]. There is also 
another report that lidocaine’s ability to reduce muscle 
spasms consequently helps to reduce pain [5]. Due to 
these effects, patients in the lidocaine group tended to 
have reduced pain before discharge. As such, patients felt 
satisfied after their spinal injection procedures and could 
increase their intimacy with the medical team. However, 
lidocaine has a short half-life meaning that its effect on 
pain is temporary. The use of lidocaine also causes side 
effects such as nausea, allergic reaction, hypotension, 
headache, lower limb paralysis, and ataxia. Moreover, if 
an excessive dosage is used, systemic reactions including 
vasovagal reaction, loss of consciousness, convulsions 
and respiratory depression can also occur [8,9]. In our 
study, there was no significant difference in long-term ef-
fects between the lidocaine and saline groups. We there-
fore recommend a saline injection mixed with steroids 
for patients who may have problems with the side effects 
of lidocaine. Such patients include those who have had 
abnormal spinal anatomy after undergoing spine sur-
gery, underlying disease of asthma or food allergy, large 
body habitus, degenerative change of disc height loss, or 
facet hypertrophy and cardiopulmonary problems.

There are some limitations in this study. At first, as a 
noted above, the purpose of this study was to compare 
the long-term effect and safety of the injections between 
lidocaine and saline groups. We therefore did not check 
the numerical VAS score shortly after injection. Instead, 
before the patients were discharged, we questioned them 
about the pain and found out that the lidocaine group 
had a tendency toward earlier pain reduction. Secondly, 
maybe the most important limitation is that the number 
of patients who participated in this study is not adequate. 
Further studies with a larger number of participants will 
be needed.

In conclusion, spinal injections using steroids mixed 

with local anesthetics or normal saline both have an ef-
fect in reducing pain and improving functional activi-
ties. Due to the rapid effect in pain reduction, using local 
anesthetics can have the advantage in increasing affinity 
and rapport with patients. However, there was no sig-
nificant difference in the long-term effects between both 
groups. Therefore, in consideration of the potential side 
effects of local anesthetics, we would prefer to use nor-
mal saline mixed with steroids for spinal injection proce-
dures. 
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