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Abstract: Lumbosacral radicular pain is a condition where pain originating in the lower back radiates down through the hips,
buttocks and legs. While lumbosacral radicular pain primarily affects an individual’s physical wellbeing, it can also have
important social and economic implications. Additionally, the prevalence of lumbosacral pain is increasing worldwide. The
epidural injections are an alternative approach to treat lumbosacral radicular pain instead of surgical therapy. Epidural steroid
injections are often combined with local anesthetic and injected to reduce pain associated with conditions that cause
inflammation and pain in the spine. It’s worth noting that while epidural steroid injections can provide significant pain relief for
many people, they are associated with potential risks and side effects. Epidural steroid injections can occasionaly lead to
allergic reactions in some individuals. If it is not possible to administer steroids in the epidural space due to patient’s allergy,
then we can administer only local anesthetic. Case report: A 70 years old woman came to our clinic complaining with acute pain
in her left lumbar back and left leg related to her L5-S1 radiculopathy. The patient reported skin rash and angioedema after a
previous epidural with only triamcinolone. Method: After signing the consent form, in a aseptic technique, the patient receives
only the local anesthetic (bupivacaine 5 mg and ropivacaine 4 mg diluted with physiological solution for a total volume of 6 ml)
in the lumbar epidural space at L4-L5 via interlaminar approach. Clinical evaluation was performed before the procedure,
immediately after the injection and at one, three and six months after injection using Numeric Rating Scale (NRS) and Oswestry
Disability Index (ODI). Results: The patient reports an immediate pain reduction (NRS 10 before local anesthetic injection, NRS
4 immediately after the injection). Still after three months post injection, the patient reports a reduction of pain intensity (NRS 3)
with 30 % ODI index. Conclusion: Epidural steroid injections have been widely used for over 50 years in the treatment of
low-back pain with radiculopathy but many doctors do not believe in the efficacy of corticosteroids administered in the epidural
space. Recent reviews have disclosed controversial results and have questioned the effectiveness of epidural steroid injections.
Injecting only local anesthetic in the epidural space eliminates the side effects associated with corticosteroids; therefore, it is
possible to repeat injection more frequently. Further studies are needed to evaluate the true role of local anesthetic in the epidural
level.
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level) for a hernia are commonly performed by introducing
into the epidural space local anesthetic, to relieve the pain
immediately, and corticosteroids with the aim of reducing the
local inflammatory process and, consequently, the pain
associated with it.

Many studies declare that lumbar disc herniation can be
spontaneously absorbed without surgical treatment.

However, the pathogenesis and physiological indications

1. Introduction

Epidural block is an effective and popular treatment
modality for acute lumbar radicular pain, even though the
long-term efficacy of this approach remains controversial
[1-5].

Epidural injections (at cervical, dorsal, lumbar or caudal
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for predicting protrusion reabsorption are still unclear, which
prevents clinicians from preferentially choosing conservative
treatment options for lumbar disc herniation patients with
reabsorption effects [6].

Therapeutic epidural injection of drugs (local anesthetic +
steroids) is the most popular non-surgical procedure to treat
lumbosacral radicular pain.

There are three anatomical approaches commonly used for
administering epidural corticosteroids: caudal, interlaminar
and transforaminal approaches. The caudal approach is the
earliest described technique and delivers the medication into
the epidural space from the sacrococcygeal ligament through
the sacral hiatus. With this approach larger volumes of
medication are required in order to reach the target site but it
is also considered the safest and easiest technique. With the
interlaminar approach, the medication is delivered directly
into the posterior space. However, the medication may have
difficulty transiting from the posterior to ventral epidural
space due to the presence of epidural ligaments or scar tissue.
The transforaminal approach is the most recently proposed
approach where the needle is inserted into the “safe Triangle”
(i. e. pedicle at the superior border, lateral side of the
vertebral body at lateral border, and the spinal nerve root at
medial border) which delivers the medication at the target
site of pathology (i. e. interspace between the spinal nerve
and the herniated disk) [7].

Corticosteroids injected in the epidural space often cause
important side effects such as a rise in blood sugar
(potentially harmful in a diabetic patient), redness of the skin
or throughout the body, a rise in blood pressure, headache,
tinnitus, nausea and vomiting.

Furthermore, in a patient who had previously developed
angioedema after lumbar epidural injection with
triamcinolone, it was mandatory to avoid corticosteroids in
the epidural space. We decided to inject only local
anesthetics (short and long half-life) in the lumbar epidural
space to relieve the pain preventing the patient from having a
good quality of life. The results led to both good short and
long-term pain control.

We hypothesized that epidural injection with only local
anesthetic could effectively alleviate lower radicular pain
associated with lumbar disc herniation. One potential
mechanism of action of local anesthetic includes the washout
of inflammatory cytokines or dissolution of scar tissue in the
long term.

Further studies are needed to prove this hypothesis.

2. Background
2.1. Pathophysiology of Radiculopathy

Radiculopathy is caused by inflammation and mechanical
compression of the nerve root. Inflammation plays a major
role in the evolution of radiculopathy [8]. Clinically, a large
herniation of an intervertebral disc associated with significant
neural compression may be asymptomatic, whereas severe
radicular pain may exist without detectable root compression.
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Also, the size or shape of herniation, and eventual change in
size or shape does not correlate with clinical presentation or
course [9, 10]. This shows the importance of inflammation in
the pathophysiology of radiculopathy. The damaged structures
release various inflammatory mediators, which trigger
inflammatory reaction in the spine. For instance, the damaged
facet joints release bradykinin, serotonin, norepinephrine, and
interleukin (IL)-1. Also, the nerve endings of the posterior
longitudinal ligament, outer annulus, facet capsule, or
periosteum release substance P, vasoactive intestinal peptide,
and calcitonin gene-related peptide. The nucleus pulposus
generates inflammatory mediators, including phospholipase
A2 (PLA2), prostaglandin E2, IL-la, IL-1f3, IL-6, tumor
necrosis factor, and nitric oxide, and it is well known that
discogenic pain is mediated by these inflammatory mediators
and neovascularization induced by chemical signaling [11,
12]. PLA2 is the rate-limiting factor involved in the synthesis
of arachidonic acid, which is the principal substrate in the
cyclo-oxygenase and lipo-oxygenase pathways.
Prostaglandins, along with other arachidonic acid by products,
can cause or exacerbate pain mediated via inflammatory
mechanisms and sensitization of peripheral nociceptors [13,
14]. Among the inflamed structures, the dorsal root ganglion
is more sensitive to mechanical pressure than the nerve root
[12].

2.2. Local Anesthetics in the Epidural Space

Local anesthetics are the mainstay of therapy for obtaining
analgesia or anesthesia with an epidural. Understanding the
pharmacology of local anesthetics is therefore paramount [15].
The choice of local anesthetic is based on desired length of
action. Regardless of the class of local anesthetic, these drugs
can be divided into short, intermediate, or long acting agents.
The shortest-acting local anesthetic agent is chloroprocaine.
Its short length provides ample anesthesia for short surgical
procedures, and its quick elimination obviates the need for
prolonged recovery room discharges. Lidocaine has
traditionally been the agent of choice for slightly longer
surgical procedures that require an intermediate-acting local
anesthetic. In place of lidocaine, some centers have also
adopted the use of mepivacaine for its longer length of action
with a similar onset profile. The intermediate length of action
of either agent can be prolonged by the addition of epinephrine.
Of note is the potential for an increased incidence of
hypotension due to venous pooling from the beta effects of
epinephrine containing solutions. This phenomenon seems to
be mostly true of patients receiving lumbar epidural analgesia.
Longer-acting local anesthetics used for epidural blockade
typically consist of either bupivacaine or ropivacaine in
different concentrations. Greater concentrations of either will
produce a greater motor block in addition to the sensory block
that is typically desired. Ropivacaine, an analog of
mepivacaine, has a lesser intense and shorter duration of
motor block in addition to a lower toxicity profile than an
equivalent dose of bupivacaine [16]. The cardiac toxicity
profile of bupivacaine is the highest among all the choices of
local anesthetics. It is due to a high degree of protein binding
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and a greater blocking effect on cardiac sodium channels [15].
Local anesthetics generally block the generation of the
action potential in nerve cells by increasing the threshold for
electrical excitation with the blockade of voltage-gate sodium
channels [17]. However, a plethora of different ion channels,
receptors, and other molecular targets have been shown to be
additional targets of local anesthetics, as shown
predominantly from experimental studies on lidocaine [18].

The local anesthetic administration in the epidural space has
various functions; in particular, being responsible for the
analgesia after the epidural injection, it gives us the assurance
that the pharmacological mixture has wetted the root
responsible for the pain; moreover, the local anesthetic could
have an anti-inflammatory action by acting on the
cyclo-oxygenase cascade.

Bupivacaine is an amide type local anesthetic with a
prolonged duration of effect compared with lidocaine [19] and
may induce ventricular arrhythmias and cardiotoxicity at
lower doses than lidocaine [20].

Ropivacaine is a highly lipid soluble local anesthetic with
the advantage of being less arrhythmogenic and toxic for the
central nervous system and cardiovascular system than
bupivacaine [21]. Ropivacaine was approved by Food and
Drug Administration (FDA) for surgical anesthesia and acute
pain management; for acute postoperative pain management
or control of labor pain, ropivacaine is used for continuous
infusion or intermittent bolus via epidural catheter.

Levobupivacaine is the S (-) isomer of bupivacaine and
produced longer duration of motor block when compared with
racemic bupivacaine in dogs. However, the dose-dependent
analgesic and motor-blocking effects of epidurally
administered levobupivacaine and racemic bupivacaine (0.25,
0.5, and 0.75%) were similar in conscious dogs [22]. Like
ropivacaine, levobupivacaine is less arrhythmogenic and
cardiotoxic than bupivacaine [23].

2.3. Corticosteroid

Epidural corticosteroid injections are used frequently for
the treatment of radicular pain because they control
inflammation and suppress the edema of nerve root. Epidural
steroid injection is widely used to treat different back pain
conditions caused by, for example, herniated intervertebral
disc and spinal stenosis.

Corticosteroid injectable agents are divided into two groups:

non-particulate and particulate. Non-particulate
corticosteroids are faster in onset but have much shorter acting
anti-inflammatory properties. On the other hand, particulate
corticosteroids have a slower onset with a longer
anti-inflammatory effect. Particulate corticosteroids include
triamcinolone, methylprednisolone and betamethasone acetate
and are insoluble in saline, local anesthetic and iodinated
contrast agents, whereas non-particulate corticosteroids such
as betamethasone sodium phosphate and dexamethasone are
soluble in all agents. Methylprednisolone is the largest
corticosteroid in size while betamethasone is the smallest one
[24].

The mechanisms of action of steroids include suppression

of ectopic discharges from inflamed nerves as well as pro
inflammatory cytokines, improvement of blood flow, and
lysing of iatrogenic and inflammatory adhesions. In fact,
radicular pain is caused not only by mechanical compression
but also is due to inflammation of the affected nerve roots
because nucleus pulposus of the intervertebral disc evokes an
immune reaction mediated via inflammatory molecules.

Dexamethasone is a non-particulate steroid while
triamcinolone and betamethasone are particulate steroids [29].
The use of steroids is linked to the risk of spinal cord injury
[25].

The use of non-particulate steroids is recommended to
minimize the complications associated with epidural steroids
[11].

Reports of complications published in the past decade
involving the use of epidural corticosteroids led the U. S. Food
and Drug Administration in April 2014 to request that an
additional warning be added for the epidural use of
corticosteroids in the prescribing information of all available
corticosteroids, including non particulate steroids [26, 27].
The appropriate interval and dosage of epidural steroid
injection are disputed.

It was emphasized that epidural injection of steroids may
cause spinal cord infarction, paraplegia, quadriplegia, cortical
blindness, and stroke [28]. Furthermore, the epidural
administration of corticosteroids has not officially been
approved by the FDA or the European Medicines Agency
(EMA), which means that it is classified as “ off-label” use
[28].

Further, complications after epidural corticosteroid
injection are: bone demineralization, suppression of the
hypothalamic-pituitary-adrenal axis, adrenal insufficiency,
immunology and infectious disease, elevated glucose level,
flushing in the face, urticarial, nausea and vomiting, fever over
the night after the intervention, sensitivity at the injection site,
hypotension and insomnia [28].

3. Case Report
3.1. Material and Method

A 70 years old woman came to our clinic complaining about
acute pain in her left lumbar and left leg related to her L5-S1
radiculopathy.

The patient had been suffering from this kind of pain for
about one month; following the advice of her general
practitioner, the patient had taken etoricoxib and tramadol
without benefit. When she arrived at our clinic the patient was
unable to walk and was crying in pain. As per her past medical
history, the patient underwent a thyroidectomy for
multinodular goiter and was suffering from high blood
pressure and osteoporosis. Furthermore the patient reported
skin rash and angioedema after a previous epidural with only
triamcinolone. She reported that the angioedema resolved
after nebulized adrenaline.

Her weight was75 Kg and her height was 165 cm.

The computer tomography showed disc herniation at L4-L5
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level. In particular, in the computer tomography report was
written: “left poster-lateral disc herniation with compression
on the dural sac and left foraminal involvement; finding of
expelled disc fragment in the left caudal recess”.

After signing the consent form, in an aseptic technique, the
patient receives only the local anesthetic (bupivacaine 5 mg
and ropivacaine 4 mg diluted with physiological solution for a
total volume of 6 ml) in the lumbar epidural space at L4-L5

Epidural Injection with Only Local Anesthetic for Lumbosacral Radicular Pain: A Case Report

via interlaminar approach.

Leg pain intensity was measured using a Numeric Pain
Rating Scale (NPRS o NRS) and disability was measured by
Oswestry Disability Index (ODI).

NRS and ODI score were detected before epidural injection,
immediately after the injection and at one, three and six
months after epidural injection.

PAIN SCORE 0-10 NUMERICAL RATING

[l ———

0 I 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible
pain

Figure 1. Numeric Rating Scale (NRS).

Section 1- Pain Intensity
= [ haveno pain at the moment
= The pain is very mild at the moment
= The pain is moderate at the moment
= The pain is fairly severe at the moment
= The pain is very severe at the moment
= The pain is the worst imaginable at the moment

Section 2-Personal care ( washing, dressing, etc..)
= [ canlook after myself normally without causing extra pain
= I canlook after myself normally but it causes extra pain
= Itis painful to look after myself and I am slow and careful
= I needsome help but manage most of my personal care
= Ineedhelp every day in most aspects of self-care
= Idonot getdressed, I wash with difficulty and stay in bed

Section 3- Lifting

= T can lift heavy weights without extra pain

= I can lift heavy weights but it gives extra pain

=  Pain prevents me from lifting heavy weights off the floor, but I
can manage if they are conveniently placed e.g. on a table

=  Pain prevents me from lifting heavy weights but I can manage
light to medium weights if they are conveniently positioned

= [ can lift very light weights

= [ cannotlift or carry anything inall

Section 4- Walking
=  Pain does not prevent me walking any distance
= Pain prevents me from walking more than 2 Kilometers
= Pain prevents me from walking more than 1 Kilometers
= Pain prevents me from walking more than 500 meters
= ] can only walk using a stick or crutches
=  Jamin bed most of the time

Section 5- Sitting
= [ cansitin any chair as long as I like
= I can only sit in my favorite chair as long as I like
=  Pain prevents me sitting more than one hour
= Pain prevents me sitting more than 30 minutes
=  Pain prevents me sitting more than 10 minutes
= Pain prevents from sitting at all

Section 6- Standing
= ] canstand as long as I want without extra pain
= ] canstand as long as I want but it gives me extra pain
= Pain prevents me from standing for more than 1 hour
=  Pain prevents me from standing for more than 30 minutes
= Pain prevents me from standing for more than 1o minutes
=  Pain prevents me from standing at all

Section 7- Sleeping
= My sleep is never disturbed by pain
= My sleep is occasionally disturbed by pain
=  Because of pain I have less than 6 hours sleep
=  Because of pain I have less than 4 hours sleep
= Because of pain I have less than 2 hours sleep
=  Pain prevents me from sleeping at all

Section 8- Sex life (if applicable)
= My sex life is normal and causes no extra pain
= My sex life is normal but causes some extra pain
= My sex life is nearly normal but is very painful
= My sex life is severely restricted by pain
= My sex life is nearly absent because of pain
=  Pain prevents any sex life at all

Section 9-Social Life
= My social life is normal and gives me no extra pain
= My social life is normal but increases the degree of pain
=  Pain has no significant effect on my social life apart from
limiting my more energetic interests e.g. sport
= Pain has restricted my social life and I do not go out as often
= Pain has restricted by social life to my home
= T haveno social life because of pain

Section 10- Travelling
= [ cantravel anywhere without pain
= I cantravel anywherebut it gives me extra pain
=  Pain is bad but I manage journeys over two hours
= Pain restricts me to journeys of less than one hour
= Pain restricts me to short necessary journeysunder 30 minutes
=  Pain prevents me from travelling except to receive treatment

Figure 2. Oswestry Disability Index (ODI) [31].
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MODIFIED ODI SCORE (%) LEVEL OF DISABILITY

0-20 Minimal disability

21-40 Moderate disability

41-60 Severe disability

61-80 Cripple, pain impinges on all aspects of patient’s
81-100 Patients are bed bound or exaggerating their symptoms

Figure 3. The modified Oswestry Disability Index (ODI) [32].

The Numeric Rating Scale (NRS) (Figure 1) is one—
dimensional eleven point scale that rates pain intensity in
adults. The patient indicates the intensity of the pain verbally
or by drawing a circle on the number that best describes it. The
scale consists of a horizontal line with a range from 0 to 10
corresponding respectively to “no pain” and “worst pain
imaginable” [29]. In the literature there are other versions at 6,
7, 20, 21 and 101 points [30]. The NRS scale is easy to
administer takes less than a minute to complete and does not
require any visual-motor coordination.

The Oswestry Disability Index (ODI) (Figure 2) currently
represents the gold standard for the assessment of disability in
chronic low back pain and is widely used in clinical research
studies both for its excellent psychometric characteristics and
for its easy of administration as it takes about five minutes.

Beside devastating chronic pain, patients also suffer from

more general dysfunctions, including physical, emotional,
social, recreational, vocational, financial, and legal fields.

The modified Oswestry Disability Index (ODI) (Figure 3)
is obtained by adding the scores of each of the ten sections of
the questionnaire (from 0 to 5 for each section), dividing this
score by the total possible score (50 if all 10 sections were
completed, 45 if a section was not completed) and converting
this fraction to a percentage.

3.2. Tables

The tables (table 1 and table 2) show the recorded data of
NRS and ODI % before epidural injection, immediately after
epidural injection, after one month injection, after three month
injection and after six month injection.

Table 1. NRS (Numeric Rating Scale).

TIME NRS
Before epidural injection 10
Immediately after epidural injection 4
After one month from the injection 4
After three month from the injection 3
After six month from the Injection 3
Table 2. ODI score %.
TIME ODI %
Before epidural injection 82
Immediately after epidural injection 40
After one month from the injection 35
After three month from the injection 30
After six month from the injection 30

3.3. Results

The patient reports an immediate pain reduction (Figure 4),
(NRS 10 before the injection, NRS 4 immediately after the

injection). Still after three months injection the patient reports
a further reduction of pain intensity with 30 % ODI index
(Figure 5).

NRS

10

8

6 -

4

2

0 +
Before Immediately After one
epidural after epidural month
injection injection injection

After three After six
month month
injection injection

Figure 4. NRS.
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Figure 5. ODI %.

3.4. Discussion

In this clinical case we found that the use of local
anesthetics alone (short and long half-life) reduced the
intensity of pain immediately after the epidural injection.

The mechanism through which this pain reduction occurred
is not clear: the local anesthetics themselves could have an
anti-inflammatory action or they could have diluted the
inflammatory cytokines which are responsible for the pain in
the lumbar hernia.

A washout function of inflammatory cytokines has also
been ascribed to local anesthetics [7].

Local anesthetics alone can have a comparable efficacy in
terms of pain relief and there is no evidence that it could be
enhanced by the addition of steroids. Some studies have
reported similar degrees of pain relief and functional
improvement in patients complaining neck pain secondary to
disc herniation or affected by post-surgery syndrome who
were treated with cervical epidural injections of local
anesthetics + steroids [33, 34] .

The difference in the use of a local anesthetic alone or local
anesthetic with a corticosteroid in the epidural administration
for the pain related to disk herniation has been investigated in
numerous papers without a clear result [35, 36], although a
meta-analysis study written by Lee at al. evidenced a small
difference between the epidural injection of lidocaine vs
lidocaine injection with corticosteroids [37].

It could have happened that the local anesthetic reduced the
patient’s pain and the hernia reabsorbed itself; or could have
happened that the local anesthetic contributed directly to
reabsorb of the hernia.

Further studies are needed to demonstrate this.

4. Conclusion

Epidural steroid injection have been widely used for over

50 years the treatment of low-back pain with radiculopathy.
Most interventional pain physicians strongly believe in their
efficacy and safety [38]. Recent Cochrane systematic review
have disclosed controversial results and have questioned the
effectiveness of epidural steroid injections. Moreover,
epidural injection with only local anesthetics might spare
selected patients of the side effects of steroids (nausea,
headache, dizziness, vasovagal attack, flushing of the face
[39]) and so repeat injection more frequently if necessary. The
local anesthetic administration in the epidural space has
multiple effects; specifically, being responsible for the
analgesia after the epidural injection, it gives us the
information that the pharmacological mixture has wetted the
root responsible for the pain; moreover, the local anesthetic
could have an anti-inflammatory action by acting on the
cyclo-oxygenase cascade.

Further studies are needed to evaluate the true role of local
anesthetics in the epidural space.
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