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Background:

Epidural steroid injection (ESI) is one of the most common procedures for patients presenting low back
pain and radiculopathy. However, there is no clear consensus on what constitutes appropriate steroid use for
ESIs. To investigate optimal steroid injection methods for ESIs, surveys were sent to all academic pain centers
and selected private practices in Korea via e-mail.

Methods:

Among 173 pain centers which requested the public health insurance reimbursements for their ESIs and
were enrolled in the Korean Pain Society, 122 completed questionnaires were returned, for a rate of 70.5%;
also returned were surveys from 39 academic programs and 85 private practices with response rates of 83.0%
and 65.9%, respectively.

Results:

More than half (55%) of Korean pain physicians used dexamethasone for ESIs. The minimum interval of
subsequent ESIs at the academic institutions (3.1 weeks) and the private practices (2.1 weeks) were statistically
different (P = 0.01).

Conclusions:

Although there was a wide range of variation, there were no significant differences between the academic
institutions and the private practices in terms of the types and single doses of steroids for ESIs, the annual
dose of steroids, or the limitations of doses in the event of diabetes, with the exception of the minimum interval
before the subsequent ESI. (Korean J Pain 2014; 27: 35-42)
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INTRODUCTION

Spinal pain is a leading cause of disability across the
world. Lifetime prevalence rates of low back pain (LBP)
range from 60 to 80% of dll people in Korea [1,2]. For neck
pain, the estimated range varies widely from 20 to 80%
[3,4]. Among those who develop LBP, approximately 30%
will develop chronic low back pain [5]. Compounding the
high socioeconomic burden is the absence of any reliably
effective treatment.

There are various schemes for categorizing chronic
pain, with the most relevant likely being the classification
of neuropathic or nociceptive pain, which influences clinical
decisions for nearly all therapeutic options, Between 17 and
50% of patients with chronic LBP were found to have pre—
dominantly neuropathic characteristics [6—8]. Since Leivre
et dl. initiated epidural injections with the use of cortico—
steroids in 1953 [9]

been a cornerstone of a conservative management scheme

, epidural steroid injections (ESIs) have
of radiculopathy, at present being one of the most common
procedures for patients presenting low back pain and radi—
culopathy around the world [10].

Epidural corticosteroid may provide significant pain
relief by several mechanisms, i.e., inhibiting the production
of arachidonic acid, which is the main mediator of in—
flammation [11,12]; inhibiting ectopic discharge from un-—
myelinated C fiber and injured nociceptive fiber; increasing
the blood flow to ischemic nerve roots; and reliving central
sensitization, such as through the “unwind” mechanism
[13-15]. On the basis of these mechanisms of epidural ste—
roid, previous reports suggested that ESIs are highly ef—
fective for short—term pain relief [16-19].

Complications associated with the epidural injection of
corticosteroids are uncommon. However, a few studies
have clarified that frequent ESIs suppress the adrendl
gland and disturb the hormonal balance, resulting in an in—
creased risk of developing Cushing’s syndrome [20]. For
diabetes patients, epidural steroid injections are assumed
to increase blood sugar levels and the risk of glucose intol—-
erance [21]. Neurologic injury due to the embolization of
large steroid particles represents one of the most serious
complications of ESIs [22,23]. Recently, the risk associated
with the epidural administration of contaminated cortico—
steroids have been highlighted by the devastating outbreck
of fungal meningitis in the United States [24].

Thus far, there is no clear consensus on what con—
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stitutes appropriate steroid use for ESIs [25], and little in—
formation with regard to recommendations or practice
guidelines for the use of corticosteroids of ESIs is available,
Differences in opinion as to what represents the optimal
treatment extend to virtually all aspects of ESIs, including
the type and dose of steroids, the frequency of admin—
istration, and decreasing doses of steroids used in patients
with glucose intolerance, which forces pain physicians to
perform ESIs with the arbitrary use of steroids. Therefore,
considerable variations in the epidural administration of
corticosteroids throughout Korea are being applied. To
overcome this problem, the ‘Special Group Publication
Committee of ESIs’ of the Korean Pain Society decided to
conduct a survey on the corticosteroids used with ESIs in
Korea, In attempts to investigate the most commonly used
steroids and to determine whether there is any consensus
as to what constitutes the optimal steroid injection for
ESls, a questionnaire was sent to all academic pain centers
and selected private practices in Korea, Our godl in con—
ducting this survey was to help establish a standard frame
of reference for the performance of steroid use for ESIs

in the treatment of chronic pain conditions in Korea.

MATERIALS AND METHODS

The survey consisted of a total of 10 questions divided
into three parts. The first part elicited information regard—
ing the type and the demographics of the facility partic—
ipating in the survey, including questions about the physi—
cian’s experience and the number of blocks per day. The
second section sought information about the methods
withwhich epidural steroid injections were performed, the
type of steroid injected, the dose of steroid per block, and
the minimum interval between subsequent ESIs, Additionally,
we asked about whether there were any differences in ste—
roid dose according to their approaches, such as inter—
laminar and transforaminal approaches. The third section
included questions about whether they decrease the dose
of steroid in the patients with diabetes and if so, how much
they decrease the dose of steroids injected into the epi—
dural space for diabetic patients (Fig. 1).

From June 1 to July 31, 2013, surveys were sent via
e—mail to the 173 pain centers which requested public
health insurance reimbursements for their ESIs from the
Health Insurance Review and Assessment Service in Korea

and were enrolled in the Korean Pain Society; 47 anes—
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Dear Members,

Basic Information

1. Please indicate your age group.

2. Please indicate your current status.

the interval?

(e.g. up to 00 mg per year).

amount (e.g. 80% of the usual amount).

they had?

etc.

The publication committee on epidural block steroid guidelines at the Korean Pain Society has decided to conduct the following
survey to find out how epidural block steroid injections are currently performed by members and to gather members’ opinions on
this treatment prior to publishing “Guidelines on Epidural Block Steroid Injections.” Please answer the following questions
sincerely to provide us with accurate information, even though you may be busy,

020s( )O30s( )O40s( )O50s( )O60s( )OOver70s( )
O Regular private practice member or self-employed doctor ( )
[0 Hospitals designated as our training academic facilities ( )
3. How many years have you provided pain treatment for patients?
4. How many patients do you treat for pain relief every day?
Note: Your answers to the following questions should be based on your current procedures. If there have been changes in the
types and amount of steroids prescribed, please state the types and amounts before and after the changes. How many cases of

epidural block steroids do you inject every day, including caudal block/epidural block/transforaminal block steroids?

1. What kinds of and how much steroids do you use for interlaminar steroid injection? If the types and amounts differ
depending on body part, please state the type and amount for each body part.

2. What kinds of and how much steroids do you use for transforaminal steroid injection? If the types and amounts differ
depending on body part, please state the type and amount for each body part.

3. Is there an interval between injections when you conduct epidural block procedures twice on one patient? If so, how long is

4. Do you limit the total amount of steroids for each patient during epidural block procedures? If so, please state the total limit

5. Do you limit the amount of steroids for diabetes patients during epidural block procedures? If so, please state limited

6. Have your patients ever suffered side effects after epidural block steroid injections? If so, what kinds of side effects have

If you have any suggestions for the publication “Guidelines on Epidural Block Steroid Injections,” please state them.

Fig. 1. Survey contents.

thesia pain fellowship academic programs and 126 private
pain practices were listed. In this study, 122 completed
questionnaires were returned, for a rate of 71%; 39 academic
programs and 85 private practices also responded, with re—
sponse rates of 83% and 68%, respectively. Questions left
unanswered or with ambiguous responses were not included
in the data analysis.

The estimated standard deviation is abbreviated as
S.D. When it is stated that there were no differences, this
means that no statistically significant differences were
found. Outcomes were summarized as a percentage of the
institutions or the average from the number of institution

+ the SD. In addition, we placed the answers into two
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groups. an academic center group and a private practice
group, and compared them to each other.

A statistical analysis was performed using independent
t—tests and descriptive analyses. Statistical analyses were
performed using IBM® SPSS Statistics 20.

RESULTS

The academic institutes reported seeing an average of
40 * 18 (range, 10-80) pain patients, whereas the corre—
sponding number for the private practices was 39 + 24
(range, 10-100).
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1. Type and dose of steroid

Three private practices reported they did not use the
interlaminar approach but only the transforaminal approach.

Among the 122 respondents, 39% (N = 48) reported
that they injected triameinolone (TA) for the interlaminar
epidural approach and for the transforaminal approach
(Table 1). For interlaminar epidural steroid injections, 21.3
+ 12.0 mg (range, 5.0-40.0) of TA was injected per
injection, For the transforaminar epidural steroid injection,
18.8+£9.8 mg (range, 5.0-40.0) was injected per injection.
The maximal dose of TA for one block was less than 40
mg. There were no significant differences between the
dose of TA injected into the epidural space via the inter—
laminar approach and the transforaminal approach and
between the academic centers and the private practices.

More than 56% of the respondents (N = 68) injected
dexamethasone for ESIs via the transforaminal and the in—
terlaminar approaches. For the interlaminar approaches,
dexamethasone injected into the epidural space was done
so at a dose of 3.9 £ 1.9 mg (range, 1.0-8.0). For the
transforaminal approaches, it was 3.5 + 1.5 mg (range,
1.0-8.0). There were no significant differences between
the doses of dexamethasone injected into the epidural
space via the interlaminar approach and the trans-—
foraminal approach or between the academic centers and
the private practice groups, either.

Four respondents, two academic institutions and two
private practices, reported that they used both TA and
dexamethasone for ESIs on a case by case basis.

Only 5% of the respondents (N = 6) reported that they
injected betamethasone for ESIs, and its average dose was
1.3 £ 1.0 mg (range, 0.5-4.0).

Table 1. Steroid Dose of Steroid for the Epidural Space

Total (g) Academic (g)

TA (N = 48)

IL 21.3 £ 120 175 £ 96 (

TF 18.8 = 9.8 171 £ 83 (
DX (N = 68)

IL 39 £19 38 £ 20 (

TF 3515 36 = 1.8 (
Annual TA (N = 54) 162.6 = 29.5 171.8 = 79.5 (
Annual DX (N = 42) 37.8 + 18.0 39.6 = 12.8 (

2. Restrictions on annual doses of steroids

Among all respondents, 29% (N =36) reported that they
did not restrict the total dose of corticosteroids for ESI per
year; 26% (N = 10) in the academic institutions, with 31%
(N = 26) of the private practices also reporting this (Table I).
On the other hand, among the respondents who used TA
for ESIs, 74% of academic institutions and 69% of the pri—
vate practices reported that they put a limit on the annual
doses of steroids. For TA, the respondents reported that
that they a limited their annual doses of TA; 171.8 + 79.5
(range, 25.0-300.0) mg/year in the academic institutions
and 157.6 + 64.2 (range, 25.0-300.0) mg/year in the pri—
vate practices. For dexamethasone, the respondents re—
ported that they limited their annual doses of dex—
amethasone; 39.6 + 12.8 (range, 10.0-60.0) mg/year in
the academic institutions and 36.9 £ 20.3 (range, 10.0 —
80.0) mg/year in the private practices. There were no stat—
istical significant differences in the limits of annual doses
of TA and dexamethasone between the academic institutions

and the private practices (P = 0.60 and 0.78, respectively).

3. Minimum interval of ESIs

For ESIs performed subsequently, two—week intervals
were the most popular (N = 49, 40%), followed by one—
week intervals (N = 41, 34%). At the academic institutions,
the minimum interval of ESIs for both the interlaminar or
transforaminal approaches was 3.1 + 3.5 (range, 1.0-20.0)
weeks, At the private practices, the minimum interval of
ESIs was 2.1 £ 1.5 (range, 1.0-10.0) weeks, There is a
statistically significant difference in the minimum ESI in—
tervals between the academic institutions and the private
practices (P = 0.01).

Academic vs. private

Private (g) P value)
= 16) 231 £ 128 (N = 32) 0.11
= 16) 19.7 £ 106 (N = 32) 0.36
= 47) 3919 (N =21 0.94
= 47) 35 £ 1.46 (N = 21) 0.71
=19) 157.6 = 64.2 (N = 35) 0.60
= 14) 36.9 = 20.3 (N = 28) 0.78

Data are expressed as mean = SEM. TA: triamcinolone acetonide, DX: dexamethasone, IL: interlaminar approach, TF: transforaminal approach.
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4. Limitation of dose on diabetes

Among all respondents, 59% (N = 72) reported that
they used fewer corticosteroids for ESIs in patients with
diabetes as compared to patients without diabetes. At both
the academic institutions and private practices, physicians
decreased the amounts of steroids by 0.6 (range, 0.49-
0.70, 0.54-0.75, respectively) fold of the total dose used
in the patients without diabetes. On the other hand, 34.1%
(N = 41) of respondents reported that they did not reduce
the steroid dose for ESIs in patients with diabetes. Finally,
7% (N = 9) of respondents replied that they never injected
patients with diabetes with steroids for their ESIs.

DISCUSSION

In October 2012, fungal meningitis associated with
contaminated glucocorticoid injections into the epidural
space was reported in the New England Journal of Medicine
[24]. An andlysis of preliminary data from a large multi—
state database of fungal infections in the U.S. showed
substantial morbidity and mortality. The infections were
associated with injections of contaminated methylpre—
dnisolone acetate from a single compounding pharmacy.
Then, another medication, TA acetonide from the same
compounding pharmacy, was linked to a possible cause of
fungal meningitis by the U.S. Food and Drug Administration
(FDA). Although a patient with possible fungal meningitis
was potentially associated with an epidural injection of TA
acetonide, which is preservative—free and has not been
imported to Korea, selecting the type of steroid is a very
sensitive matter that is difficult to deal with for Korean
pain physicians.

This study was carried out in a confused interim period
as a research survey via e—mail to academic institutions
and private practices. In total, 173 pain centers were listed
(47 academic institutions and 126 private pain practices),
and considering the response rate of 70%, this survey is
assumed to represent the actual conditions pertaining to
the use of steroids for epidural injections in Korea quite
well, Specifically, the response rate of the private practices
in our survey was about 68%, which was much higher than
that in the similar surveys evaluating the technical aspects
of ESI in the U.S. (36%) [26], reflecting their careful atten—
tion regarding the use of steroid for ESIs.

Although there was a wide range of variation, there

were no significant differences between the academic in—
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stitutions and the private practices in terms of the type
and single doses of steroids for ESIs, the annual doses of
steroids, and the limitations on doses for those with dia—
betes, with the exception of the minimum interval before
the subsequent ESI. Nevertheless, the main finding in this
survey was that there is no clear—cut consensus as to the

selection of steroids and its optimum dose for ESIs,

1. Epidural steroid: its type and dose

The effects of epidural administered steroids stem
from their ability to inhibit the synthesis of prostaglandins,
their anti—inflammatory effects, and their ability to inhibit
ectopic discharge from an injured sensory nerve [14,27].
However, data evaluating different types of steroid in—
Jjections are mostly limited to underpowered, randomized or
retrospective studies comparing particulate to nonpartic—
ulate steroids [28]. Among three randomized comparative—
effectiveness studies comparing different steroid prepara—
tions, two studies reported there was no evidence that
nonparticulate steroids such as dexamethasone at 10 mg
were less effective than particulate steroids such as
methylprednisolone, TA or betamethasone in lumbar
transforaminar epidural injections [29,30]. However, Park
et al. [31] compared 7.5 mg of dexamethasone to 40 mg
into the epidural space in 103 patients with lumbar radicul—
opathy and reported that the nonparticulate steroid dex—
amethasone was statistically less effective than the par—
ticulate steroid TA in terms of pain relief. The most recent
comparative study was a retrospective report that com—
pared the efficacy of epidural dexamethasone at 10 mg to
TA in patients who underwent lumbar transforaminar epi—
dural injections, concluding that there was no evidence
that nonparticulate steroids are less effective than partic—
ulate steroids [32].

With regard to the ideal dose of an epidural steroid,
Wilkinson and Cohen [13] reported that particulate steroids
such as TA or depomethylprednisolone are recommended
at less than 40 mg for one interlaminar or transforaminar
epidural block, They suggested that if more than 40 mg
was injected at once, a ceiling effect could be anticipated.
In accordance with their recommendation, our survey
showed that the maximal dose of TA for a single epidural
injection was never more than 40 mg in Korea. We found
that 56% of pain physicians in all cases used the non-—
particulate steroid dexamethasone for epidural steroid in—

jections and that the dose of the injected dexamethasone
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was about 3.5 mg, showing no significant differences be—
tween interlaminar and transforaminar epidural injections or
between an employed group and an unemployed group. A
dose of dexamethasone of 3.5 mg is converted to 18.7 mg
of triameinolone [33], which is close to the dose of tri—
amcinolone commonly used by the Korean pain physicians
In our survey.

However, in a very recent systematic review and
meta—analysis, nonsteroidal epidural injections were found
to have benefits similar to those of steroidal injections,
such as enhancing the blood flow to ischemic nerve roots,
lysis of iatrogenic and inflammatory adhesions, and the
washout of proinflammatory cytokines [29,34]. Bicket et al.
[35] found that the benefits of favoring epidural non—
steroids over nonepidural injections is actually greater than
the difference between an ESI and an epidural nonsteroid,
suggesting that, at least in the short term, most of the
benefit of an epiduradl injection derives from the solution
itself, rather than the steroid. They also suggested that
opportunities exist for clinicians and investigators to mod—
ify their approach to ESIs, such as reducing or even in
some cases eliminating the steroid component of epidural
injections in high—risk scenarios.

Therefore, thus far there has been conflicting evidence
about what type of steroid and how much we should use
for ESIs, and there is no consensus on the proper sort of

steroids and/or amount(s) as yet.

2. Minimum interval of ESIs and the total number of injections

The frequency and total number of injections have
been considered as very important; however, they are the
most controversial and poorly addressed issues [36]. In
many cases, conclusions are based on flawed assumptions
from non—existing evidence, Over the years, some authors
have suggested three injections in a series irrespective of
the patient’s progress [37,38], whereas there are also pro—
ponents who propose that an unlimited number of in—
jections with no established godls or parameters should be
available, A limitation of 3 mg per kilogram of body weight
of steroid or 210 mg per year in an average person and
a lifetime dose of 420 mg of steroid also has been advo—
cated [37]; however, this was done no scientific basis. The
administration must be based solely on patients’ re—
sponses, the safety profile of the drug, the experience of

the patient, and pharmacological and chemical properties
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such as the duration of action and the suppression of
adrenals. In our survey, 29% of respondents reported that
they did not restrict the total dose of steroids for ESIs. In
contrast, among dll respondents, the majority reported
they limited their annual dose TA to 162.6 mg/year, which
was much lower than the dose of 210 mg previously sug—
gested by Manchikanti [37].

Methylprednisolone appears to be sustained in the
epidural space for more than two weeks, also inducing
adrenocorticotropic hormonal depression for two weeks af—
ter an ESI [39]. For this reason, the minimum interval be—
tween ESIs would be considered as two weeks among the
majority of pain physicians. In this survey, the minimum
intervals before the subsequent ESI at the academic in—
stitutions and the private practices were more than two
weeks, also showing a statistically significant difference (2
= 0.01), at 3.1 and 2.1 weeks, respectably. The reason for
the difference in the minimum interval before the sub-—
sequent ESI is suspected to be related to the better acces—
sibility of the private practices relative to that of the aca—

demic institutions,

3. Limitation in relation to diabetes

It is well known that the administration of a gluco—
corticoid reduces the hypoglycemic effect of insulin and in—
terferes with blood glucose control in diabetic patients [21].
Following an injection of a depo—steroid, diabetic patients
generdlly experience significant increases in their blood
glucose levels and insulin requirements for one to two days
after injection [25]. A study of 30 diabetic patients demon—
strated significant changes in blood glucose levels (from
160 to 286) to that normalized within two days after an
ESI [25]. There was no correlation between HbAIC levels
before an injection and the response rates. Therefore, glu—
cose levels in diabetic patients should be monitored closely
during the first two days following any type of steroid
injection. Patients need to be informed that an adjustment
of their insulin dose may be required.

There remains no clear consensus to define epidural
steroid doses thus far, However, according to the survey,
more than half of Korean pain physicians reported that
they use fewer steroids (an average of 0.6 fold of the total
steroid dose used in patients without diabetes) for ESIs in
patients with diabetes, without a statistical difference be—

tween the academic institutions and the private practices,
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The results of our survey indicate that there is still no
clear—cut consensus at either academic institutes or pri—
vate practices with regard to the type, dosage, frequency,
or total number of injections for ESIs. More than hdlf (56%)
of Korean pain physicians who responded to our survey
selected dexamethasone for their ESIs, The minimum in—
terval of subsequent ESIs at the academic institutions (3.1
weeks) and at the private practices (2.1 weeks) were more
than two weeks in each case, but the difference was stat—
istically significant (£ = 0.01).

We hope that the information provided by our survey
will be helpful for those who develop standards of reference
that can be used when Korean pain physicians give epi—
dural steroid injections in the future. Clearly, more re—
search is needed to find the most effective and least

harmful standard reference when utilizing ESIs,
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