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ARTICLE INFO ABSTRACT

Keywords: Epidural corticosteroid infiltrations are an important option for the treatment of pain,
Corticosteroid though they are not without complications. The present review was based on a PubMed
Epidural database search of articles covering the period between 1983 and 2014. The described
Complications complications can be grouped into the following categories: (1) Infections: The global risk

of infections following epidural corticosteroid infiltration is 1%—-2%, of which 0.1% prove
serious. (2) Neurologic alterations: These complications are due to neurotoxicity (arach-
noiditis or aseptic meningitis) or intra-arterial puncture and embolization of particulate
corticosteroids in vertebral arteries, resulting in spinal or cerebral infarction. (3) Bleeding:
The principal risk factor for epidural hematoma is primary or pharmacologic coagulop-
athy. Therefore, the decision to suspend treatment must be made according to the
consensus-based clinical guides. (4) Post-dural puncture headache: The development of
headache in these cases is less frequent than following epidural anesthesia. (5)
Pharmacologic effects of corticosteroids: Adrenal axis suppression during 3 weeks may be
observed. This has been associated with Cushing-like symptoms, mineralocorticoid
effects (arterial hypertension), and blood glucose level elevation in diabetic patients.
(6) Others: There have been reports of diminished bone mass in postmenopausal women
and isolated cases of chorioretinopathy and Tachon syndrome. Epidural corticosteroid
infiltration performed under radioscopic control and with contrast administration can
minimize the risk of complications.

© 2015 Elsevier Inc. All rights reserved.

Introduction corticosteroids for the treatment of radicular pain was published
by Lievre et al.' In 1961, Goebert et al’ published a series on
The first epidural infiltrations for the treatment of pain were 113 patients with lumbar radicular pain who were successfully

performed during the 1950s. The first description of the use of treated using epidural injection of procaine and hydrocortisone.
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Since then, epidural corticosteroid infiltration has become
an increasingly widespread practice,’ and it presently con-
stitutes an important option for the treatment of pain.

There are 3 access routes to the epidural space: inter-
laminar (IL), transforaminal (TF), and caudad through the
sacral hiatus. The TF approach requires a lesser volume to
reach the affected spinal nerve, though systematic reviews
have demonstrated no significant superiority of TF epidural
infiltration over the IL and caudad routes.* In principle,
radioscopy appears necessary when using the TF approach,
though in recent years, it has become the gold standard for
performing the technique—affording greater precision in
localizing the needle tip than the traditional guidance meth-
ods do (loss of resistance and pendant drop).

The clinical efficacy of the technique is currently subject to
controversy. In this regard, although epidural corticosteroids
appear to offer at least short-term benefit in well-selected
patients, their long-term effects are less clear.” In a recent
study of 400 patients with lumbar stenosis randomized to
2 treatment groups (200 patients receiving epidural glucocor-
ticoids and lidocaine and 200 patients receiving lidocaine
alone), Friedly et al® reported similar analgesic effects and
functional recovery in both groups. Similar results were
obtained by Manchikanti et al* in 120 patients administered
TF epidural infiltrations of lidocaine with and without
betamethasone.

The procedure is not without complications—the patients
being exposed to significant morbidity and even isolated
cases of mortality. Although the serious complications
described in the literature (meningitis, epidural abscess,
epidural hematoma, vascular events, or effects inherent to
corticosteroid drug use) are fortunately infrequent, it is quite
common for patients to develop minor adverse effects,
including increased lumbar pain, paresthesias, flushing, or
discomfort at the puncture site. The incidence of complica-
tions is difficult to establish, with widely varying figures in
the literature, although globally it is assumed to be low. In
2 different articles, Botwin et al”® reviewed 322 lumbar and
345 cervical TF infiltrations performed under radioscopic
control—the associated incidence of complications being
9.6% and 16.8%, respectively. Another more recent retrospec-
tive study analyzed 4265 epidural corticosteroid infiltrations
in 1857 patients over a 7-year period, including 161 cervical IL
infiltrations, 123 lumbar IL infiltrations, 17 caudad infiltra-
tions, and 3964 lumbar TF infiltrations. There were no major
complications. Of the recorded 103 minor complications,
representing an infiltration complication rate of 2.4%, the
most common problem was increased lumbar pain (1.1%).”

Methods

The present review was based on a PubMed database search
of articles covering the period between 1983 and 2014 and
using the following key words: epidural, corticosteroids,
complications, TF, lumbar, and cervical. Some articles cited
in the references of the previously selected publications were
also included. The study included reviews, prospective stud-
ies with or without randomization, retrospective studies,
clinical cases, and case series.

Results

The true incidence of complications secondary to epidural
corticosteroid infiltration for the treatment of pain has not
been well established. However, the number of complications
is probably underestimated, as many of them are not
reported in the literature owing to the possible associated
legal consequences. Much of the information on incidents
comes from published clinical cases.

The complications described in the literature can be
grouped into 6 categories, which have been described in the
following sections.

Infectious complications
According to Goodman et al,’® the global risk of infections
following epidural corticosteroid infiltration is 1%-2%, of
which 0.1% prove serious.

Infections following epidural infiltration have been the
cause of legal claims in 24 cases reported in the Closed Claim
Study'' and include 12 cases of meningitis, 3 cases of
osteomyelitis, 7 epidural abscesses, and 2 cases of dissemi-
nated infection. Of the epidural abscesses, 6 were drained and
1 resulted in permanent motor paresis of the lower
extremities.

Zimmerman et al*? evaluated 36 patients with epidural
abscesses over a 4-year period. The organism isolated in
4 half of the cases was Staphylococcus aureus. The underlying
cause was primary hematogenous spread in 16 patients
(44%). Among the remaining 20 patients (56%), 4 received
previous epidural infiltration and 16 had undergone spinal
surgery. The probability of epidural abscess formation attrib-
utable to infiltration was therefore 11.1%. These patients
often present with concomitant disease conditions, funda-
mentally diabetes mellitus.

Hooten et al'® reviewed the reports of epidural abscess
secondary to corticosteroid infiltration and identified 14 cases
—2 with associated meningitis. In 9 patients, the abscess
manifested in the first week after puncture, whereas in
6 cases, it presented after this time. Additionally, 5 of the
patients were diabetics. In 8 cases (57%), the blood, cerebro-
spinal fluid, or epidural pus cultures showed the presence of
Staphylococcus aureus. Furthermore, 11 patients required lam-
inectomy and surgical drainage, with residual motor dys-
function in 5 cases and 2 deaths.

There have also been other reports of spinal infection such
as discitis'* and osteomyelitis.” However, the most alarming
infectious incident occurred in 2012 and corresponded with
an outbreak of fungal meningitis in the United States, which
was associated with a contaminated batch of methylpredni-
solone acetate that affected 749 patients, with 61 deaths (8%).
The mean patient age was 64 years (range: 15-94 years), and
59% of the patients were female. The mean time to onset of
symptoms from the last epidural infiltration was 47 days
(range: 0-249 days), and Exserohilum rostratum was the most
frequently isolated organism (20% of the cases). The clinical
manifestations consisted of spinal or paraspinal infection in
31% of the patients. Further, 20% of patients presented with
only meningitis and 4% with mixed meningitis and spinal
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infection, and 2 patients (<1%) had spinal infection and
infection of other peripheral joints.™

Quick identification of the infection and early treatment are
the key factors for adequate treatment of these complications.

The way to prevent most infectious complications is to
ensure thorough asepsis when preparing the skin, with special
care in the case of diabetic patients. Routine antibiotic pro-
phylaxis does not seem justified, considering the low inci-
dence of infections, and there are not enough data to warrant
antibiotic use in immune-depressed individuals. Regular anti-
biotic use in turn can give rise to the development of
resistances. In many cases, an epidural abscess requires
surgical drainage, which should be performed on an emer-
gency basis in the presence of neurologic alterations. While
the cultures are being tested, we should administer antibiotics
that cover the organisms usually involved in such situations,
i.e., Staphylococcus aureus and S. epidermidis® (Table 1).

Neurologic complications

These problems can be attributed to 2 situations, which have
been described here.

Neurotoxicity

Direct intrathecal corticosteroid injection can result in arach-
noiditis or aseptic meningitis, though the underlying cause-
effect relationship has not been fully clarified.

Arachnoiditis is an inflammatory process that affects the
leptomeninges and underlying structures and is character-
ized by burning pain, muscle spasms in the back and lower
extremities, sensory or motor loss, and urinary incontinence.
This disorder is infrequent and is more commonly seen in
patients who have undergone several spinal surgeries. The
symptoms in such cases are difficult to distinguish from the

previous symptoms and which were the cause for deciding
epidural infiltration. Arachnoiditis is caused by the introduc-
tion of an irritant substance within the subarachnoid space.
The first reported case of iatrogenic arachnoiditis was asso-
ciated with radiographic contrast administration. Nelson et al
described the first 2 cases of adhesive arachnoiditis secon-
dary to repeated intrathecal injections (n = 83) of methyl-
prednisolone acetate in 23 patients with advanced multiple
sclerosis. The authors postulated that the problem may have
been caused by the excipient (polyethylene glycol), in view of
the findings of previous studies, which showed that concen-
trations of this substance >78% were neurotoxic.'°However,
the polyethylene glycol concentrations in the currently used
formulations are 2.8%-3%. In a randomized, double-blinded
study on 14 dogs, Lima et al analyzed the histologic changes
occurring after the infiltration of methylprednisolone
(1.15 mg/kg) vs 0.9% saline solution within the intrathecal
space. A clinical evaluation and histologic study were per-
formed after 21 days. There were no clinical variations in any
case, though 3 of the 7 animals administered corticosteroids
showed meningeal thickening with lymphocyte infiltration of
the blood vessels and adherence of the pia mater, arachnoid
membrane, and dura mater; spinal cord necrosis was also
seen in 1 dog."””

There has also been an isolated report of arachnoiditis
following caudad epidural corticosteroid infiltration.®

Another neurotoxic manifestation of corticosteroids that
inadvertently penetrate the subarachnoid space is aseptic
meningitis. This is a more benign condition characterized by
signs of neurologic irritation, such as burning pain in the legs,
headache, meningism, and, in more severe cases, seizures.
The cerebrospinal fluid shows pleocytosis, increased protein
concentration, and a decrease in glucose levels. In principle,
aseptic meningitis can be caused by almost any substance

Table 1 - Prevention and treatment of complications.

Complications Prevention Treatment

Infections Aseptic skin cleaning Antibiotic coverage for Staphylococcus aureus
Surgical drainage in case of abscess

Diabetics Increased asepsis

Neurologic damage Radioscopic control

Use of contrast

Supportive measures

Bleeding

Dural puncture

Pharmacologic effects of
corticosteroids

Diabetics

Local anesthetic test dose
Nonparticulate corticosteroids

Individualized antiplatelet drug suspension
No suspension of NSAIDs or aspirin
LMWH suspension 12 hours before
Warfarin and acenocoumarol

according to INR
Direct anticoagulants 2-4 days

Radioscopic control
Resistance loss WITHOUT air

Spacing of infiltrations >21 days apart
Lower corticosteroid doses

20 mg of triamcinolone

High intravenous corticosteroid doses

Surgical drainage in case of compressive
hematoma

Conservative management
Blood patch

Extra corticosteroid doses in case of surgery

Metabolic control

INR, international normalized ratio.
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that penetrates the intrathecal space, including blood, saline
solution, or water. The condition was initially linked with the
0.9% benzyl alcohol contained in some corticosteroid formu-
lations (methylprednisolone acetate). Deland demonstrated
that 10-fold higher benzyl alcohol concentrations (9%) cause
transient neurologic dysfunction but not aseptic meningitis.*
Therefore, this substance does not appear to be related to
aseptic meningitis.

A recent study has shown that the intrathecal injection
>2mL of Celestone Chronodose (Schering-Plough, Kenil-
worth, NJ) could produce histologic changes consistent with
arachnoiditis, despite the formulation containing neither
propylene glycol nor benzyl alcohol.?°

As both arachnoiditis and aseptic meningitis are complica-
tions of the intrathecal but not epidural injection of cortico-
steroids, the way to prevent such problems would be to avoid
inadvertent intrathecal dosing based on local anesthetic
testing and the use of contrast under direct radioscopic
visualization (Figure 1).

Neurologic damage

Neurologic damage may result from direct needle penetration
of the spinal cord or the inadvertent intravascular injection of
particulate corticosteroids.*

Direct needle-induced spinal cord damage is logically
more frequent at cervical level and tends to be very serious,
particularly when material is injected into the cord. In a
recent study, Rathmell et al reviewed the incidents asso-
ciated with cervical procedures for the treatment of chronic
pain incidents reported between 2005 and 2008. Of the 64
identified complications, 59% corresponded to spinal cord
damage. Most such problems (31%) were due to direct
needle-induced injury.”’ These complications are related
to techniques performed under deep sedation or general
anesthesia and can occur with both the TF and the IL
approaches. Neurologic damage is not necessarily severe
or permanent, and patients may experience reversible
paresis.

Fig. 1 - Intrathecal contrast injection in transforaminal
lumbar approach. (Color version of figure is available online.)

Despite the frequent use of particulate corticosteroids in
epidural infiltration, their use has not been approved by the
United States Food and Drug Administration, and the com-
plications of inadvertent intra-arterial injection can be
devastating.

All the commercial particulate corticosteroid formulations
contain particles that are sufficiently large to obstruct capil-
laries or arterioles. If injected into the vertebral artery, they
can cause embolization in the posterior circulation of the
central nervous system, with cerebral infarction, blindness,
and even death due to intracranial hypertension. The injec-
tion of particulate corticosteroids into the spinal medullary
arteries would give rise to spinal cord infarction. The location
and magnitude of the neurologic damage depends on the
anatomical location of the injection. Problems are more
frequent following cervical TF infiltration, causing cervical
spinal cord infarction with resulting permanent sensory and
motor defects in all the extremities. Low spinal cord infarc-
tion occurs because of upper lumbar or thoracic infiltration.
Houten and Errico published a series on 3 cases of sudden
paraplegia following lumbar (2 patients) and sacral TF infil-
tration (1 patient). One of the patients partially recovered
mobility, but not the others. The authors suggested that the
underlying mechanism could be vascular damage or intra-
arterial injection within an anatomical variant of the artery of
Adamkiewicz, which in most cases (85%) runs from T1-L2,
and in a small percentage of patients originates in the low
lumbar region.?” This artery runs alongside the spinal nerve
through the vertebral foramen and irrigates the anterior
medullary artery, which is a single vessel that vascu-
larizes the anterior two-thirds of the spinal cord (in contrast
to the 2 posterior medullary arteries, which irrigate the
posterior one-third of the cord). Therefore, damage to
the mentioned artery would have direct ischemic effects on
the spinal cord.

In an attempt to compile the complications associated with
the cervical TF injection of corticosteroids, Scalon et al®®
conducted a survey of interventionists specialized in pain
treatment in the United States. A total of 287 of the global
1340 submitted questionnaires were completed (21.4%), with
the documentation of 78 complications, which included
16 cerebral vertebrobasilar infarctions, 12 spinal cord infarc-
tions, and 2 mixed infarctions. The cerebral infarctions were
invariably characterized by involvement of the cerebellum,
brainstem, and territory of the posterior cerebral artery.
There were 13 deaths: 5 because of cerebral infarction,
1 due to mixed infarction, 1 associated with high spinal
anesthesia, 1 associated with an epileptic attack, and 5 of
unknown cause. Methylprednisolone had been used in
4 cases. Embolization of the terminal arteries has been
postulated as the most likely causal mechanism. Other
possible infarct mechanisms include vertebral artery damage
giving rise to dissection or vasospasm induced by the needle,
local compression caused by the administered volume
exceeding the neural artery perfusion pressure, or the exis-
tence of previous surgery, which in itself constitutes a risk
factor for spinal cord infarction.”*

The way to avoid inadvertent puncture would be to use
radioscopic control with the patient under mild sedation
(Table 1).
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In lumbosacral TF epidural infiltration under radioscopic
control, the probability of vascular puncture is 8.9%-21.3%,
depending on the level of injection. The usual syringe
aspiration test used to assess blood return is only able to
detect intravascular needle tip location in TF injections in
44.7% of the cases.”” Therefore, we must use other techni-
ques, such as local anesthetic testing, which in the case of
intra-arterial needle tip placement produces dizziness, tachy-
cardia, metallic taste, tinnitus, generalized paresthesias, and
ataxia,’® and contrast administration under radioscopic con-
trol in vivo to confirm the absence of a vascular distribution
pattern.”’ Inadvertent intra-arterial puncture may still
occur despite the adoption of such measures. Therefore, the
use of digital subtraction angiography before adminis-
tering the particulate corticosteroid is increasingly being
recommended.?®

The use of nonparticulate corticosteroids such as dexame-
thasone appears to offer similar efficacy without the risk
associated with the particulate formulations. In a non-
randomized prospective study, Lee et al compared the effi-
cacy of triamcinolone vs dexamethasone in cervical TF
infiltrations in 159 consecutive patients. No statistically sig-
nificant differences in effectiveness were observed (P =
0.129).° The same result was obtained by Shakir et al*® in
441 patients with cervical radiculopathy. In turn, in a retro-
spective study involving 3645 lumbar TF epidural infiltrations
in patients with radicular manifestations, El-Yahchouchi et al
compared administration of particulate corticosteroids
(80mg of triamcinolone or 12mg of betamethasone) vs
10 mg of dexamethasone and observed no differences in
clinical efficacy or functional recovery.*'

Once traumatic or ischemic spinal cord damage has been
inflicted, there is probably little we can do to minimize the
resulting neurologic dysfunction. The administration of high-
dose intravenous corticosteroids immediately after the lesion
is produced has been shown to induce a significant reduction
in neurologic damage.*?

Others
The literature also describes cases of epileptic activity follow-
ing epidural infiltration related to the intra-arterial injection

A B

of dilutions with local anesthetics. Woo and Park> postulated
that a decrease in the concentration of the local anesthetic
may result in a decrease in the incidence of such events.

On the basis of these data, the Multisociety Pain Workgroup
(American Society of Anesthesiologists, American Society of
Neuroradiologists, International Spine Intervention Society,
and others) developed a series of safety recommendations for
epidural corticosteroid infiltration, with the aim of influencing
the safety committee of the U S Food and Drug Administra-
tion.>* The recommendations are summarized as follows:

- Radioscopic control should be used in all epidural infiltra-
tions, regardless of the approach or localization (Figure 2).

- Cervical interlaminar infiltrations preferably should be
performed at the L7-T1 level, with the avoidance of
infiltrations above C6-C7 level.

- Transforaminal approaches should be made under
adequate radioscopic control, using anteroposterior, lat-
eral, or oblique contralateral projections. Contrast should
be administered under direct radioscopic or digital sub-
traction angiographic control before administering any
drug that might pose a risk for the patient.

- Nonparticulate corticosteroids should be used for cervical
transforaminal infiltrations.

- In principle, nonparticulate corticosteroids should be used
in lumbar transforaminal infiltrations, though in some
cases, particulate formulations can be used.

- Contrast injection is not to be used in concrete cases such
as patients with known allergy to the contrast medium. In
these cases, the use of particulate corticosteroids is con-
traindicated, and dexamethasone should be used.

— Moderate or deep patient sedation is not recommended
when performing epidural infiltrations. If mild sedation is
used, the patient must maintain the capacity to respond
and report possible pain or other undesirable effects.

Bleeding complications
Epidural hematomas associated with epidural infiltrations

can have very serious consequences such as paraplegia or
tetraplegia. The most directly related risk factor is

C

Fig. 2 - Contralateral oblique view in lumbar interlaminar epidural injection. (A) Needle located in spinolaminar line.
(B) Contrast distribution in spinolaminar line. (C) Contrast distribution in anteroposterior view. (Color version of figure is

available online.)
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primary anticoagulant or antiplatelet drug-related coagulo-
pathy.

Epidural hematomas may develop despite utilizing careful
technique and radioscopic control. The bleeding that results
in epidural hematoma formation often comes from the
internal vertebral venous plexus, also known as Batson
plexus. Venous leaking can accumulate blood during the
day, and the patient experiences symptoms when the hem-
atoma reaches a critical size and compresses the spinal cord
or nerve root, producing ischemia.

The Closed Claim Study documents 2 cases of spinal cord
injury secondary to epidural hematomas in patients treated
with anticoagulants.'’ The series of incidents following cer-
vical TF epidural infiltration described by Rathmell et al**
includes 3 cases of epidural hematoma—one of them man-
ifesting a month after the procedure. In these cases, there
were no antecedents of coagulation disorders or anticoagu-
lant therapy. A case of perineural hematoma following
lumbar TF infiltration has also been described in a female
patient without predisposing factors.*

According to a study documenting vascular incidents in
pain management procedures, thrombotic events are 3 times
more frequent than bleeding phenomena are (162 vs 55 cases,
respectively). Among the thrombotic events, 153 occurred
after suspending anticoagulant medication and 9 after sus-
pending antiplatelet therapy. In turn, 29 of the bleeding
events occurred after suspending antiplatelet medication
and warfarin, whereas 26 occurred despite the continuation
of anticoagulation.®

The recommendations on interrupting antiplatelet drugs
such as clopidogrel, ticlopidine, or prasugrel vary, though the
ultimate aim is to avoid bleeding during interventional
techniques and to prevent cerebrovascular or cardiovascular
thromboembolic problems. The decision to maintain or
suspend such treatment must be individualized according
to the background condition of the patient, the risk factors,
the planned procedure, and the opinion of the cardiologist.
However, there does appear to be agreement on continuing
treatment with nonsteroidal anti-inflammatory drugs,
including aspirin or phosphodiesterase inhibitors such as
dipyridamole, cilostazol, and AGGRENOX, during invasive
procedures. Low-molecular-weight heparin should be sus-
pended 12 hours before the technique is carried out. Warfarin
and acenocoumarol are to be suspended until the interna-
tional normalized ratio reaches 1.4 or less in high-risk
procedures and 2 in low-risk interventions, administering
low-molecular-weight heparin bridging therapy if needed.?’
Special mention must be made of direct anticoagulants such
as dabigatran, which require prior suspension with a safety
interval that varies according to the half-life of the drug
employed (24 days) (Table 1).

In the case of progressive neurologic impairment suggest-
ing the presence of a hematoma, neuroimaging evaluation is
indicated, with hematoma drainage in the first 8 hours after
the onset of symptoms.*®

Dural puncture

The incidence of post—-dural puncture headache is more than
50%.> However, the overall incidence of dural puncture during

epidural infiltration is low and logically depends on the skill
and experience of the physician performing the technique.
Such problems are more common when the IL approach is
used. In a recent study, Manchikanti et al®*® documented
6 cases of dural puncture in 457 IL epidural infiltrations
performed under radioscopic control (1.3%). No post-dural
puncture headaches were recorded. The incidence of head-
ache is lower following epidural corticosteroid infiltration
than after epidural anesthesia. This is explained by the
frequent use of radioscopy during performance of the tech-
nique, the patients being older, and the use of smaller-caliber
needles.

The penetration of air into the subarachnoid or subdural
space can give rise to pneumoencephalus and immediate
headache that can last for several days. The fundamental
cause is inadvertent dural puncture during the loss of
resistance with air technique, though it has also been
described at the cervical level with the pendant drop method.

In principle, the management of post-dural puncture head-
ache is conservative, with bed rest, adequate hydration, the
administration of caffeine, and common analgesic use. If the
condition fails to improve, a blood patch at the same point
where dural puncture occurred usually affords a rapid and
effective solution® (Table 1).

Pharmacologic effects of corticosteroids

The administration of exogenous glucocorticoids can produce
Cushing-like symptoms, with a characteristic adipose tissue
distribution, a full moon face, hump, hirsutism, and eczema
or skin hematomas. They can also exert mineralocorticoid
actions such as fluid retention, weight increase, and a rise in
blood pressure. The commercial corticosteroid formulations
commonly used in epidural infiltrations are slowly released
over a period of days or weeks. Consequently, these Cushing-
like manifestations can develop weeks after infiltration.”

In a classical study, Jacobs et al*® evaluated adrenal cortical
function in 12 patients after an epidural injection of 80 mg of
methylprednisolone acetate as treatment for chronic sciatic
nerve pain. They observed an important decrease in plasma
cortisol concentration and a decreased response to external
adrenocorticotropic hormone in 3 weeks. In a more recent
study, Younes et al*' subjected 18 patients to 3 epidural
injections of cortivazol (equivalent to 85 mg of prednisone) at
3-day intervals and recorded suppression of adrenal cortical
function that lasted 21 days. The blood pressure values were
temporarily elevated.

These data suggest that epidural corticosteroid infiltration
should only be repeated in patients capable of obtaining
significant symptom relief and that the infiltrations should
be spaced sufficiently apart to allow adrenocortical functional
recovery. If the patients are to be operated on a few weeks
after the epidural injection of depot corticosteroid formula-
tions, they should receive extra corticosteroid doses as cover-
age against surgical stress.

On the contrary, glucocorticoid administration reduces the
blood glucose level-lowering effect of insulin and interferes
with blood glucose control in diabetic patients. A number of
studies have evaluated the effect of depot corticosteroid
formulations administered via the epidural route on the
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blood glucose levels of diabetic patients—a significant
increase being observed during 2 or 7 days, depending on
the corticosteroid used. Kim et al,* in a prospective study of
109 diabetic individuals programmed for epidural cortico-
steroid infiltration, randomized the patients to 2 groups that
were administered either 20 or 40 mg of triamcinolone.
A significant increase in blood glucose was observed in the
first 4 days after injection, and this increase was greater in
the group that received 40 mg. There were no variations in
analgesic efficacy in the 2 groups. It is therefore advisable to
administer low doses (20 mg) of triamcinolone in epidural
infiltrations in diabetic patients (Table 1).

There have also been reports of menstrual problems sec-
ondary to transient reductions in estradiol concentration,
with no alterations in the follicle-stimulating hormone or
luteinizing hormone levels.** Suh-Burgmann et al recorded a
2.8% increase in metrorrhagia following epidural corticoste-
roid infiltration in both premenopausal and postmenopausal
women. This was attributed to different reasons: lysis of the
endothelial stroma, inherent to anovulatory bleeding, and
local alterations in prostaglandin synthesis that inhibit pla-
telet aggregation.**

Other adverse effects

The literature describes a series of minor complications asso-
ciated with epidural puncture, such as vagal reactions, increased
pain, paresthesias, pain at the puncture site, and allergic
reactions to the local anesthetics or contrast media employed.

Kang et al*® reported a decrease in bone density among
postmenopausal women administered epidural corticoste-
roids as treatment for lumbar pain, with cumulative doses
of more than 120 mg of triamcinolone and established com-
parisons with a control group treated with anti-inflammatory
drugs and muscle relaxants. However, the total glucocorti-
costeroid dose has not been correlated with the incidence of
pathologic fractures.*®

lida et al*’ described 3 cases of central serous chorioretin-
opathy following epidural corticosteroid infiltration as ther-
apy for lumbar pain.

Epidural corticosteroids have been associated with Tachon
syndrome, characterized by intense discomfort associated
with incoercible chest or lumbar pain within minutes after
injection, and which occurs in 1 of 8000 infiltrations. The
diagnosis is difficult to establish, and the condition must be
distinguished from aortic dissection, particularly when asso-
ciated with abdominal pain, transient hypertension, hypo-
tension, or dry cough.*®

There have also been isolated reports of temporary dys-
phonia secondary to vocal cord edema or persistent hiccup
and psychiatric alterations such as mania or paranoia.*®

Conclusion

Complications of epidural corticosteroid infiltration are infre-
quent but can be devastating. With the exception of the
fungal meningitis outbreak registered in the United States in
2012, the most serious complications are related to the
embolization of particulate corticosteroids in the vertebral

arteries (particularly at cervical level) and spinal canal occu-
pation by hematomas or purulent accumulations that can
compress the spinal cord.

The Multisociety Pain Workgroup has established a series of
safety recommendations for epidural corticosteroid infiltra-
tion, including the routine use of radioscopic control, in vivo
contrast injection, and the use of nonparticulate corticoste-
roids—particularly when cervical techniques are planned.

Mention also must be made of the particular characteristics
referred to diabetic patients who require careful asepsis of
the skin before injection and the administration of lower
corticosteroid doses, which have demonstrated similar clin-
ical efficacy with lesser blood glucose level elevations.
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