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D URING the past decade, 
there has been a rapid 

increase in the use of epidural ste-
roid injections (ESIs) for the treat-
ment of spinal pain. The annual 
number of epidural injections per-
formed on Medicare beneficiaries 
has approximately doubled since 
2000; in 2012 alone, there were 
more than 2 million claims submit-
ted to Medicare for ESIs.1 Because 
many of the conditions treated by 
ESI are common in the elderly, 
the number of injections is likely 
to increase as the U.S. population 
ages; however, this is unquestion-
ably also dependent on whether 
Medicare and other payers continue 
to reimburse for the procedure.

Although rare, ESI can be 
associated with catastrophic, even 
fatal, neurological complications 
including stroke and paralysis.* 
These injuries are thought to occur 
by a variety of mechanisms.*2 
Injection of particulate steroids 
into the vertebral artery and its branches during transforami-
nal, cervical ESIs can cause embolic stroke. Injection into 
the radiculomedullary arteries that supply the spinal cord 
during transforaminal, high lumbar, or thoracic ESI can 
lead to embolic infarction of the spinal cord. In addition, 
direct needle-associated injury to the spinal cord during ESI 
has been reported, and it has been postulated that contact 
between the ESI needle and the vascular supply of the spinal 
cord may lead to ischemic injury of the cord.

The true incidence of these catastrophic neurologi-
cal complications is unknown due to the lack of the large 
prospective studies that would provide accurate numerator 
(all  adverse events) and denominator (total epidural injec-
tions performed) data. A query of the U.S. Food and Drug 
Administration’s (FDA’s) Adverse Events Reporting Sys-
tem covering November 1, 1997 through April 23, 2014, 

identified 90 cases of serious neu-
rological adverse events associated 
with ESIs.* However, interpreting 
these data is challenging as the 
Adverse Events Reporting System 
relies on spontaneous reports by 
healthcare providers and patients, 
and it is unclear what proportion 
of all adverse events it is likely to 
detect. What is clear is that when 
these complications do occur they 
can be devastating.

The risk of adverse neurological 
events, particularly those occur-
ring in association with transfo-
raminal injection of particulate 
steroid formulations, was brought 
to the attention of the FDA in 
2009.* This prompted the FDA 
to investigate the issue and to sub-
sequently take a number of steps 
in attempt to mitigate these risks 
including changing the product 
labeling for corticosteroids when 
used for ESI. Last April, the FDA 
required that a Class Warning be 

placed on all injectable corticosteroids regarding the risk of 
neurological complications including spinal cord infarction, 
paraplegia, quadriplegia, cortical blindness, and stroke. The 
new label reminded clinicians that the FDA had not evalu-
ate the safety and effectiveness of the epidural injections of 
steroids and, as such, this use was “off-label.”*

A second step that the FDA took was to convene a meet-
ing of the Anesthetic and Analgesic Advisory Committee 
during November 2014 to discuss whether additional regu-
latory measures or changes to the label were needed. The 
Committee heard 2 days of presentations from the FDA, 
outside experts, professional societies, and patients, and there 
was extensive discussion regarding the risks and benefits of 
procedure. At the conclusion of the meeting, the Commit-
tee voted on the question of whether there are any clinical 
situations for which a contraindication should be added to 
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the labeling of corticosteroids regarding their injection in 
the epidural space. The vote was 15 in favor and 7 against 
(with one abstention), with all those voting in the affirmative 
supporting a contraindication against cervical transforami-
nal injection of steroids. Whether the Advisory Committee’s 
recommendations will result in further changes to the label-
ing of steroids has not been announced.

In addition to the measures taken to examine and change 
the labeling of corticosteroids, the FDA has also sought to 
address the issue of neurological complications by conven-
ing and facilitating a Working Group of experts under the 
auspices of the FDA Safe Use Initiative to develop practice 
suggestions to improve the safety of the procedure. Accord-
ing to the FDA, the Safe Use Initiative is designed “to create 
and facilitate public and private collaborations within the 
healthcare community ... to reduce preventable harm by 
identifying specific, preventable medication risks and devel-
oping, implementing, and evaluating cross-sector interven-
tions with partners who are committed to safe medication 
use.”† This process is separate from the regulatory arm of the 
FDA, and the FDA neither endorses nor mandates the sug-
gestions produced by these initiatives. The Working  Group 
on the safe use of ESIs was cochaired by James Rathmell, 
M.D., and Honorio Benzon, M.D., and included a range 
of experts drawn from a number of stakeholder specialties. 
The Group achieved consensus on 17 suggestions to guide 
practice in the performance of ESI to minimize the risk of 
neurological complications. The consensus statement sum-
marizing these suggestions is published in this month’s issue 
of ANEStHESIoLoGy.3 Remarkably, 13 specialty and profes-
sional organizations, representing the full spectrum of clini-
cians that perform epidural injections, were signatories to 
the statement.

Interestingly, both the process of this Working Group 
and its practice suggestions are not without controversy. 
In a recently published article, “Epidural steroid injections 
safety recommendations by the Multi-Society Pain Work-
group: more regulations without evidence or clarification,”4 
Manchikanti and coauthors reject many of the suggestions 
generated by the Working Group, stating “none of the rec-
ommendations provided by Multi-Society Pain Workgroup 
seem to have been based on evidence.” We would argue that 
the absence of level-1 (highest quality) outcome data that 
could explicitly guide minimization of risk associated with 
ESI does not diminish the value of expert guidance to inform 
clinical practice. In the absence of high-quality evidence, safe 
clinical practices need to be defined by reports of compli-
cations, what is understood about the pathophysiology of 
the complications, and the common sense of a broadly rep-
resented group of experts. In our opinion, the Multidisci-
plinary Working Group has synthesized these components 
into a series of reasonable best practices that, if embraced by 
practitioners, should achieve the goal of maximally limiting 

the rare catastrophic complications of this very commonly 
performed procedure.

Although the Working Group’s consensus statement is an 
important step forward for pain medicine, it is essential that 
as a field we perform the studies that will better elucidate the 
risks of ESI, to further refine the Group’s suggestions. We 
must define how risk is influenced by patient (e.g., prior spi-
nal surgery) and technical (transforaminal vs. interlaminar, 
particulate vs. nonparticulate, spinal level, etc.) factors. We 
need to also understand the effect on risk of the background 
and training of the clinicians performing the procedure, 
particularly as many practitioners performing ESIs have not 
completed a formal pain fellowship.

Perhaps most critically, our field needs to better define 
the efficacy of ESIs. two recent well-designed and appropri-
ately implemented randomized control clinical trials—one 
focused on lumbar spinal stenosis and the other on cervi-
cal radicular pain—failed to demonstrate a significant ESI-
associated improvement in their primary endpoints.5,6 In 
response, some have suggested that there may be subgroups 
of patients with these conditions that benefit from ESI. But 
for many, perhaps even for the majority of patients, we do 
not understand the pathophysiology of their pain and thus 
have difficulty predicting for a given patient whether ESI 
will confer benefit. Data do suggest that ESI may be more 
efficacious in the setting of acute, severe radicular pain asso-
ciated with lumbar disc herniation, providing a modest, 
short-term reduction in pain,7,8 though the natural history 
of this condition is such that the pain will generally resolve 
over a period of weeks. It remains to be elucidated whether 
the decrease in pain, which will likely get better on its own, 
is worth the risk of these rare complications. Resolving the 
issue of the relative risk and benefit of ESI is complicated 
by the fact that alternative treatments (opioids, surgery, or 
neuropathic pain medications) have a relatively high number 
needed to treat and are also associated with significant risks.

This consensus statement generated by the Working Group 
is an important step in advancing the safe use of ESI. of 
course, a variety of issues were not addressed by the Working 
Group’s suggestions. For example, we wonder about the degree 
to which a provider’s training might influence their usage of 
“best practices” and thus risk to their patients. Should perfor-
mance of ESI, as well as other pain-related interventions, be 
restricted to practitioners with formal pain medicine training 
(i.e., an Accreditation Council for Graduate Medical Educa-
tion accredited fellowship) or to those working directly under 
individuals with that or other appropriate (e.g., neurosurgi-
cal) training? Certainly, a great challenge for the field of pain 
medicine is to better define the appropriate use of ESI. Clini-
cians and patients need to be able to carefully consider the 
procedure’s risks and benefits in deciding whether the balance 
of these factors is favorable given a patient’s clinical condition, 
values, and preferences. to enable this kind of deliberation 
and facilitate appropriate use, a deeper understanding of the 
risks and benefits is urgently needed.

† Available at: http://www.fda.gov/Drugs/DrugSafety/SafeUseInitia-
tive/default.htm. Accessed January 5, 2015.
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