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Abstract

Epidural steroid injections: our experience
and a review of the new controversies

Marta Perepérez-Candel, José Ramoén Ortiz-Gomez
Department of Anaesthesiology, Hospital Complex of Navarra (Section D),

Since the FDA alert regarding the steroid epidural injections, there have been new controversies about this
technique. We review the clinical evidence about epidural steroid injections and we comment our three decades
experience with the interlaminar approach. Indications, efficacy and possible complications are also reviewed.
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Introduction

Epidural steroid injections (ESI) are one of the
most (if not the most) commonly performed interven-
tions to manage subacute and chronic low back pain.
ESI have been used for decades [1-3] for the treatment
of discogenic and radicular pain originating from the
cervical, thoracic and lumbar spine as well as for spon-
dylosis, non-specific radiculitis and spinal stenosis.

In our region, Navarre (Spain), an anaesthesiolo-
gistand pain practitioner was sued by a patient after the
performance of one ESI with triamcinolone acetonide
(Trigon Depot Bristol-Myers Squibb Spain) because in
the directions for use it was specified that the epidural
use of this drug was not approved by the manufacturer.
This claim was rejected. Since then, triamcinolone ace-
tonide was the corticosteroid of choice in our clinical
practice. The specification of not approving the use of
triamcinolone acetonide for epidural used was added
in 2011, without any specific communication by the
manufacturer to the medical community. A few weeks
later, on April 2014, the FDA published its alert about
ESI [4]. According to many physicians, it can be con-
sidered too alarmist and inaccurate [5], to say the least.

It is important to add to the confusion created by
the claim (although it was rejected) and the FDA alert,
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that ESI have always been surrounded by some degree
of controversy about their efficacy. This controversy
is generated by the multiple uses that ESI have been
given, as well as by the disparity of controlled and/or
randomized trials to assess their efficacy. Moreover, the
different ways that the epidural space can be reached
(interlaminar, caudal and transforaminal) and the
multiple steroids employed contribute to this.

Nevertheless, in the last two decades, there had
been many efforts to establish evidence-based indica-
tions for the ESI, which has notably improved their
outcomes. In the same way, there has been an effort
to evaluate the best epidural approach, on the basis of
patient condition and previous treatments [6-9].

The Anaesthesia section for Trauma and
Orthopaedic surgery of our hospital has a large expe-
rience with ESI. ESI is a daily performed technique in
our Hospital since 1990, with an average of 900-1200
ESI / year. However it is not rare that ESI must be
performed in other hospitals from time to time, so we
think it could be of interest to expose our protocols
concerning ESI, especially since the FDA alert. Our
aim is to resume the indications of ESI with better
outcomes, as well as the steroids used and the approach
chosen and emphasise the security and usefulness of
the ESI with interlaminar or caudal approach when the
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indication is met. In the same way, we also include our
patient informed consent and discharge information
(Appendix 1 and 2).

Discussion

The rationale for the ESI is based on the anti-
inflammatory properties of the steroids, along with
their ability to inhibit the synthesis of prostaglandins
and the ectopic discharges from injured sensory nerves
[10-12], and, on the other hand, on the particularity
of the diffusion of any drug injected into the epidural
space [13-19]. The former will allow to reduce swelling,
inflammation and pain, and, although it will not treat
the cause, it will, at least theoretically, shorten the clini-
cal course of the causing disease, keep the patient out
of the hospital and provide symptomatic relief which
will improve the quality of life. The latter is related
to the theory that injecting a drug into the epidural
space allows a concentrated amount of medication
to be retained in the target area, exposing the nerves
involved in the procedure to this drug for a longer
period of time than if the same drug was administered
by another way [20,21].

Many steroids have been used for this purpose,
the most commonly preparations available are: meth-
ylprednisolone acetate (Depo-Medrol Pfizer USA),
triamcinolone acetonide (Kenalog Bristol-Myers
Squibb USA, Trigon Depot  Bristol-Myers Squibb
Spain), betamethasone (both acetate and sodium
phosphate) (Celestone Soluspan” Schering-Plough
USA, Celestone Cronodose” Schering-Plough Spain)
and dexamethasone sodium phosphate (Decadron’
Merck USA, Fortecortin” Merck Spain). They are all
prednisolone derivatives with a different degree of
water solubility. The more corticosteroids esters they
contain, the less water-soluble they will be and more
microcrystalline suspensions they will form [22-24].
The potential advantage of the ester preparations is that
hydrolysis by cellular esterases is required to release
the active part, so its effect should last longer in the
place where it is administered [25]. Nevertheless, the
microcrystalline suspensions formed are related to
one of the feared adverse outcomes, which is the likeli-
hood of microvascular embolization of these particles.
Among the steroid preparations mentioned above, only
dexamethasone sodium phosphate and betamethasone
sodium phosphate are freely water soluble: they have
a quicker onset of action with a concomitant reduced
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duration of action [26,27].

In 2002, Cluff et al [28] did already outline, “the
ideal dose and type of steroid has yet to be determined”.
Even if this affirmation remains true, there have been
many efforts to compare the different doses and,
nowadays, according to the studies published, we can
say that these are the most common doses and type of
corticosteroids employed for ESI [29,9]:

o Methylprednisolone acetate either 40 or 80 mg

o Triamcinolone acetonide either 40 or 80 mg

o Betamethasone (both acetate and sodium phos-
phate) 6 mg or 12 mg of each compound (the most
popular formulations employed are the ones that
contain 6 mg of each preparation)

o Dexamethasone sodium phosphate 4 mg is the
most common dose

The other hot topic about ESI is the approach to
the epidural space. There are three options: transfo-
raminal, interlaminar and caudal. The first must be
accomplished under fluoroscopic vision whereas the
other two can be done either under fluoroscopic vision
or under a blind technique. The theoretical advantage
of the transforaminal approach is that the admixture
of steroid plus saline or local anaesthetic is injected
directly into the dural sleeve and spreads into the
epidural space covering a greater area of nerve root
inflammation [21].

The corticosteroid can be diluted either in saline
or local anaesthetic or in an admixture of both. There
are many studies that report different results. However,
there is a tendency towards the local anaesthetic/corti-
costeroid admixture, especially for the lumbar spine.
The rationale of this election is probably the fact that
local anaesthetics exert their analgesic effects by block-
ing the conduction in nerves via their effects on Na*
channels and suppressing the ectopic signal generation
in injured nerves. In addition to providing temporary
pain relief, local anaesthetics may provide prolonged
benefits by putatively interrupting the cycle of pain
[30-37]. The total volume injected is also an arguable
topic: the transforaminal approach will allow smaller
volumes as well as the fluoroscopic techniques, whereas
greater amounts will rise the chances of reaching the
target in a blind technique [21].

Taking into account all these items, in 2013,
Manchikanti et al [9] published an update of compre-
hensive evidence-based guidelines for interventional
pain techniques in chronic spinal pain. Among their
conclusions, it is interesting to cite the following ones
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TableI.  Summary of evidence for ESI [9]
: Degree of - )
Site of ESI Approach AR Indication
Good Cervical disc herniation or radiculitis
Cervical IRt EmiREr _ Axial or discogenic pain
Fair Spinal stenosis
Post cervical surgery syndrome
Thoracic discogenic pain
. . - Disc-related pain
Thoracic Interlaminar Fair Post-surgery syndrome pain
Spinal stenosis
Caudal, Good Disq herr)iation
interlaminar or o0 Radiculitis
transforaminal Fair Spinal stenosis
Caudal or Eair Axial or discogenic pain without disc
Lumbar interlaminar herniation, radiculitis or facet joint pain
Axial or discogenic pain without disc
Transforaminal Limited herniation, radiculitis or facet joint pain
Post-surgery syndrome
Caudal Fair Post-surgery syndrome
Table II.  Complications of ESI (excluding the direct effects of corticosteroids)

Frequency Complications Examples References
Infectious Epidural abscess, Discitis, Osteomyelitis [38-45]
Intravascular injection | Intravenous or Intraarterial [46-48]
Subdural injection [568]

Frequent Dural puncture Post dural puncture headache [59-61]
Nerve damage Transitory or Permanent [62-64]
Vasovagal reactions [65]

. Intracranial air injection
T Increased intracranial pressure 166]
Ocular Transient blindness [67,68]
. Serous corioretinopathy, Retinal necrosis,
Retinal Retinal hemorrhage [69-72]
Diaphragm disorders | Persistent recurrent intractable hiccups [73]

Rare Ay Chemical or infectious (fungal meningitis because of
e contaminated prednisolone) [74,75]
Arachnoiditis After intrathecal injection of corticosteroids [76-78]
Central nervous Stroke, spinal cord injury/infarction, paraplegia (specially [79-91]
system injury with cervical and thoracic transforaminal approach)

related to ESI (Table I). sure. There is a risk of damaging the eyes, skin and

The complications of ESI can be related either to
the needle placement (so they will be the same than
in other epidural techniques (Table IT) or to the drugs
injected (Table III).

The adverse effects derived from the corticosteroids
are the reason why it is necessary to limit the number
of ESI. The last recommendations are to space them at
leasta week and to repeat them on the basis of the clini-
cal status of the patient rather than on a fixed basis [9].

In fluoroscopically guided ESI, it is also important
to underline the potential risk due to radiation expo-
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gonads [111,112].

Although it may seem alarming, Manchikanti et
al [113], in evaluating 10000 fluoroscopically guided
epidural injections, concluded that:

o In 2376 performed on the cervical region with an
interlaminar approach, there were intravascular
entry in 4.2%, return of blood in 1.2%, profuse
bleeding in 0.7%, bruising in 0.3%, vasovagal reac-
tion in 0.04%, transient nerve root irritation in
0.21%, dural puncture in 1%, postdural puncture
headache in 0.08% and facial flushing in 0.08%
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o Among the 301 performed in the thoracic region,
there were intravascular entry in 4%, return of
blood in 2.7%, profuse bleeding in 1.3%, local
hematoma in 0.7%, bruising in0.3%, vasovagal
reaction, transient nerve root irritation, postdural
puncture headache and facial flushing in 0.33%,
transient spinal cord irritation in 1%, dural punc-
ture in 1.3% and profuse bleeding in 1.33%

o Among the ESI in the lumbar region with an
interlaminar approach, the data were a 0.5% of
intravascular and return of blood, a 0.8% of pro-
fuse bleeding and dural puncture, a 0.28% of local
hematoma and transient nerve root irritation,
a 0.07% of postlumbar puncture headache and
a 0.13% of facial flushing.

With all the data exposed, and returning to the
FDA drug safety communication [4] regarding the
ESI, it is necessary to outline two points. The first one
is that, among the complications cited by the FDA, 6
are related to transforaminal cervical ESI or nerve root
blocks [62,87,88,114-116]; 4 are related to lumbar trans-
foraminal ESI or selective nerve root blocks [117-120];
1 is related to thoracic interlaminar [121]; 2 are related
to cervical interlaminar ESI [91,122] and another one
isa C1-C2 intrarticular facet steroid injection [123] (as
Manchikanti et al [5] pointed in their paper in August
2014). And as these authors state, the FDA and its
advisors have not reviewed all of the relevant literature
and have reached inappropriate conclusions. In fact, as
it has already been claimed by many physicians, the
FDA has not mentioned the theoretical complications
related to the ESI with either caudal or interlaminar
approach (which remain the most widely utilized in
interventional pain management). The second one is
that it is inappropriate to extrapolate the evidence of
the sometimes devastating consequences of transfo-
raminal cervical, thoracic or even lumbar ESI to caudal
or interlaminar approaches, especially in the lumbar
spine. The techniques are completely different and so

are the risks and the theoretical complications.

In our clinical practice, we consider ESI if the fol-
lowing conditions are met:

o The pain symptoms are radicular in nature (usu-
ally associated with an herniated disc) as evi-
denced by physical examination, MRI/CT imag-
ing, electromyogram or nerve conduction study.

e An intraspinal tumour or other space-occupying
lesion has been ruled out by MRI/CT imaging as
the cause of pain.

o A trial of conservative measures for at least one
month has failed or is not feasible because the
patient’s pain is too severe.

o There are no contraindications to receiving ESI
(co-morbidities that can be exacerbated by ste-
roid use, infection in the site of injection, systemic
infection, bleeding disorders that can not be cor-
rected, allergy to the medication that should be
injected etc.).

In our case, we use a local anaesthetic, usually
bupivacaine 0.25% (4-5 mL) or 0.125% (8-10 mL) with
an admixture of betamethasone acetate and sodium
phosphate 6 mg + 6 mg. Using this dose, in case of an
unnoticed subdural or dural puncture, the volume
injected slowly does not produce an extended blockade.
When a transforaminal approach is chosen, the steroid
injected is dexamethasone 4 mg with lidocaine 1%,
with a total volume or 2 or 3 mL. Although with the
appropriate precautions there is not more embolization
risk with non-particulate steroid in the transforaminal
approach (Manchikanti 2014 [5]), a decision was made
by consensus to use non-particulate steroid for the
transforaminal approach.

All of our patients are separately advised on the
risks of an epidural technique both by interlaminar or
transforaminal approach (not many caudal approaches
are performed) and on the risks of an ESI. In the same
way, when they sign the informed consent for this
technique, it is explained that ESI is an off-label use

Table ITI. Major theoretical complications specifically related to corticosteroids reported after ESI

Endocrine

Cardiovascular Musculoskeletal Dermatologic

Metabolic

- Suppression of
pituitary adrenal axis

- Osteoporosis

. - 98,99] . .
[92,93] - Fluid retention E ’ - Weight gain i
- Hypercorticism [94] (and even heart ngc\;lre:)ss(i:lsjlg;the - Flushing [99] i Ec?rlr?aut:)aslis
- Cushing’s syndrome |failure, very bone [100,101] [103-105] - Hyperglicemia [1p07_110]
Egl\iégniss?trual rare) [95] _ Steroid [106]

disturbances [97]

myopathy [102]
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of the drug. In our experience, for more than three
decades using the ESI, we have not experienced any
of the dramatic consequences mentioned in the FDA
alert, and our level of common complications is similar
to the one described by Manchikanti et al [113], being
the facial flushing (0.6%) and the postlumbar puncture
headache (1%) (our data are not reported) the more
frequent adverse outcomes.

Usually, we consider ESI an ambulatory procedure
except in the case of serious pathology of the patient
(ASA III or IV), need to reintroduce anticoagulation
therapy or patients with big risk of diabetes mellitus
decompensation. Before the hospital discharge, they
all received some instructions where they are advised
about the most frequent secondary effects as well as
about the most serious complications that can appear
and how to act in the case they appear.

In conclusion, we completely agree that there must
be a modification in the information provided to the
patients. It is important to outline the off-label use of
the corticosteroids in the epidural space. It must also
be remarked that, in some rare cases, epidural steroid
injections have caused serious neurologic problems

Appendix 1.

following transforaminal cervical and thoracic tech-
niques, and this risk may also exist in transforaminal
lumbar ESI. Nevertheless, none of these reasons should
hinder the practice of an interventional pain technique
that has demonstrated to be of value, not only in the
management of pain, but also in the improvement of
the life quality of thousands of patients. And finally,
it is worth to remember that any physician is allowed
to use off-label corticosteroids or any drug for any
purpose they see fit.
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INFORMED CONSENT FOR EPIDURAL STEROID INJECTION PROCEDURES

Department of Anaesthesia

(Patient name and family name)

Address and identification number

Physician who informs:

(Name and family name, physician identification number)

It is a legal duty of compulsory observance.

Information: What is an epidural steroid injection (ESI)?

ESI consists on the introduction of a local anaesthetic and an anti-inflammatory drug in the epidural space, the
closest to the swelling zone by the means of an epidural puncture. The epidural space is located just before the
spinal cord (out of it). It is mostly indicated in radicular pain with sciatica.

What is the aim of ESI?

The aim is to allow the long-term anti-inflammatory drug working in the swelling area. We intend to break the
muscle contraction-pain-inflammation circle. Improvement is obtained, generally temporal, but, in some cases,
after the repetition of ESI, it can be permanent or, at least, it can achieve patient better quality of life. In many

cases, a surgical procedure can be avoided.
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Are ESI a secure procedure?
ESI procedures are not risk-free. Risks are due either to the epidural puncture technique or to the drugs injected.
It is important to distinguish among minor and serious complications. Patients condition may also influence.
Minor complications in some patients can be deleterious in others with cardiac pathology etc...
Minor complications:
The most frequent are: headache, urinary retention, pain in the puncture site, numbness and cramps (usually tem-
porary).
Major complications:
Puncture infection, meningitis and pus formation. This can be generally be solved, but it requires the patient
hospital admission. Hemorrhage, called epidural haematoma, is another of the major complications, it can cause
spinal cord compression, with serious neurologic consequences: legs palsy, sphincter incontinence, perineum,
genitals or legs numbness. If epidural haematoma occurs, a surgical procedure must be undergone to evacuate it.
Patients taking blood thinners must interrupt their treatment before ESI because ESI ESI can not be done under
these drugs effects. Such drugs are:
1 Anticoagulants:

o Dicumarol: Sintrom®

o Warfarine: Aldocumar®

o Dabigatran: Pradaxa®

o Apixaban: Eliquis®

o Rivaroxaban: Xarelto®
2 Platelet anti-aggregant:

o  Clopidogrel: Plavix®, Iscover®

o Ticlopidine: Tiklid®, Ticlodone®

o Cilostazol: Pletal®, Ekistol®

o Aspirin 100mg + Clopidogrel 75 mg: Duoplavin®

The following platelet anti-aggregant should be discontinued or adjusted:
o Acetylsalicylic acid: Adiro®, AAS®, Inyesprin®, Tromalyt®
o  Trifusal: Disgren®
o Dipiridamol: Persantin®, Asasantin®
o Ditazol: Ageroplas®

During the anaesthetic visit you will be told how to proceed with these drugs.
The anti-inflammatory drug that will be used is Celestone Cronodose®:
o It is an injectable admixture with Betamethasone acetate and Betamethasone sodium phosphate. This
allows a very fast diffusion in the tissues reducing the swelling.
o Itisrecommended for the treatment of major and moderate diseases that respond to systemic therapy with
corticosteroids and in the cases that they can not be administrated orally.
Celestone Cronodose® is recommended for: intramuscular, intraarticular, periarticular, intrabursal, intradermal
o intralesional use.
The epidural use of this drug is not approved by the manufacturer and can produce serious adverse effects as:
vision loss, stroke, paralysis and death.
You can check www.fda.gov/Drugs/DrugSafety/ucm395191.htm for further information.
Seek emergency medical attention immediately if you experience any unusual symptoms after receiving an epidural
Celestone Cronodose® injection, such as loss of vision or vision changes; tingling in your arms or legs; sudden weak-
ness or numbness of your face, arm, or leg on one or both sides of the body; dizziness; severe headache; or seizures.
In case you have taken a drug you do not know the composition, please reach your physician to find out if it can
interfere with your coagulation.
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Customized risks
They are related to the patient condition and the most noteworthy are:

Do not hesitate to ask if you need any further information.

Statement and signatures

I state that:

1. T understand the need of the proposed procedure.

2. Thave been explained with an intelligible language and in detail the risks and possible complications linked to
the proposed procedure.

3. Some not foreseen circumstances can occur during the procedure and may involve the need of using different
techniques. In this case, I consent to care provided by the anaesthesiologist according to his critrerion.

4. Tunderstand they can not give me any guarantee about the outcome.

5. Thave had a chance to ask questions.

6. Ihave been informed I can revoke this consent at any time before the procedure.

7. Thave received a copy of this document.

8. Taking into account risks and benefits, I consent to receive the proposed procedure.
Date:

Patient signature Physician signature

This consent can be given or revoke by the patient legal representative, in case the patient indicates so or it is a minor
patient or there is a patient handicap. The relationship to patient will be specified (legal representative, relative etc.)

Name and family name: ......cccceverenenercncenercrerenenneens Form of identification: ......cc.oveveeveecececeerneenerrerrerneenennennee
Signature
AS e I consent to the procedure

CONSENT Rejection / Revocation
After being informed about the risks and type of procedure, I freely and consciously state the rejection[ ]revocation

[] of the procedure consent, and I assume the consequences that can be derived from this decision

Patient signature Physician signature

This consent can be given and/or revoke by the patient legal representative, in case the patient indicates so or it is
a minor patient or there is a patient handicap. The relationship to patient will be specified (legal representative,
relative etc...)

Name and family name: ......cccceverenenencncencrcreneneeneens Form of identification: ......ccoovcveeneenceceevereeinerneererneenennennee

Signature

AS s I reject/revoke the procedure consent.
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Appendix 2.

Epidural Steroid Injection Discharge Instructions

You have undergone an epidural steroid injection. You must take into account the following considerations once
you leave the hospital:

You may experience increased discomfort for 24 hours after the injection.

Limited activity and rest is recommended for this time period.

You may gradually resume regular activities as your discomfort subsides.

Do not drive or operate machinery for 24 hours.

You will not modify your pain medication since your pain physician tells you

You may take analgesics if required

You will need a responsible adult with you for the next 24 hours.

You may remove the Band-Aid tonight.

Steroid medications take 2-5 days to become effective; therefore, you may not experience immediate pain relief.
If you are a diabetic, the steroid may increase your blood sugar for 7-14 days. Should your blood sugar increase,
please call the physician that manages your diabetes.

Women may experience alterations in their menstrual cycle (an increase or decrease in blood loss or even
a delay in the following cycle)

You may experience facial flushing.

You may experience fluid retention and arterial hypertension (if symptoms do not weaken in 12 hours, call the
physician that manages your hypertension).

If you are taking blood thinners, you may resume it as you are told in the instructions you have been given at
your discharge.

Notify the hospital if any of the following occurs:

Discomfort that becomes severe and/or interferes with normal movement or feeling.

Signs of infection at injection site, which may include warmth, redness, swelling, foul odour and drainage.
Increase in temperature above 38° degrees orally.

Excessive bleeding from injection site.

New changes in sensation or motor function such as new areas of numbness, weakness, or changes in bowel or
bladder function.

Headache that prevents you from standing up or sitting down, and that improves when lying down. Nausea and
vomiting, blurred vision and dizziness can accompany it.

Telephone numbers provided.
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