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Background: Chronic spinal pain is the most prevalent chronic disease with employment
of multiple modes of interventional techniques including epidural interventions. Multiple
randomized controlled trials (RCTs), observational studies, systematic reviews, and guidelines have
been published. The recent review of the utilization patterns and expenditures show that there
has been a decline in utilization of epidural injections with decrease in inflation adjusted costs
from 2009 to 2018. The American Society of Interventional Pain Physicians (ASIPP) published
guidelines for interventional techniques in 2013, and guidelines for facet joint interventions in
2020. Consequently, these guidelines have been prepared to update previously existing guidelines.

Objective: To provide evidence-based guidance in performing therapeutic epidural procedures,
including caudal, interlaminar in lumbar, cervical, and thoracic spinal regions, transforaminal in
lumbar spine, and percutaneous adhesiolysis in the lumbar spine.

Methods: The methodology utilized included the development of objective and key questions
with utilization of trustworthy standards. The literature pertaining to all aspects of epidural
interventions was viewed with best evidence synthesis of available literature and recommendations
were provided.

Results: In preparation of the guidelines, extensive literature review was performed. In addition
to review of multiple manuscripts in reference to utilization, expenditures, anatomical and
pathophysiological considerations, pharmacological and harmful effects of drugs and procedures,
for evidence synthesis we have included 47 systematic reviews and 43 RCTs covering all epidural
interventions to meet the objectives.

The evidence recommendations are as follows:
Disc herniation: Based on relevant, high-quality fluoroscopically guided epidural injections,
with or without steroids, and results of previous systematic reviews, the evidence is Level |
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for caudal epidural injections, lumbar interlaminar epidural injections, lumbar transforaminal epidural injections, and cervical
interlaminar epidural injections with strong recommendation for long-term effectiveness.

The evidence for percutaneous adhesiolysis in managing disc herniation based on one high-quality, placebo-controlled RCT is
Level Il with moderate to strong recommendation for long-term improvement in patients nonresponsive to conservative
management and fluoroscopically guided epidural injections.

For thoracic disc herniation, based on one relevant, high-quality RCT of thoracic epidural with fluoroscopic guidance, with or
without steroids, the evidence is Level Il with moderate to strong recommendation for long-term effectiveness.

Spinal stenosis: The evidence based on one high-quality RCT in each category the evidence is Level lll to Il for fluoroscopically
guided caudal epidural injections with moderate to strong recommendation and Level Il for fluoroscopically guided lumbar
and cervical interlaminar epidural injections with moderate to strong recommendation for long-term effectiveness.

The evidence for lumbar transforaminal epidural injections is Level IV to Ill with moderate recommendation with
fluoroscopically guided lumbar transforaminal epidural injections for long-term improvement.

The evidence for percutaneous adhesiolysis in lumbar stenosis based on relevant, moderate to high quality RCTs, observational
studies, and systematic reviews is Level Il with moderate to strong recommendation for long-term improvement after
failure of conservative management and fluoroscopically guided epidural injections.

Axial discogenic pain: The evidence for axial discogenic pain without facet joint pain or sacroiliac joint pain in the lumbar and
cervical spine with fluoroscopically guided caudal, lumbar and cervical interlaminar epidural injections, based on one relevant
high quality RCT in each category is Level Il with moderate to strong recommendation for long-term improvement, with
or without steroids.

Post-surgery syndrome: The evidence for lumbar and cervical post-surgery syndrome based on one relevant, high-quality RCT
with fluoroscopic guidance for caudal and cervical interlaminar epidural injections, with or without steroids, is Level Il with
moderate to strong recommendation for long-term improvement.

For percutaneous adhesiolysis, based on multiple moderate to high-quality RCTs and systematic reviews, the evidence is Level
I with strong recommendation for long-term improvement after failure of conservative management and fluoroscopically
guided epidural injections.

Limitations: The limitations of these guidelines include a continued paucity of high-quality studies for some techniques and
various conditions including spinal stenosis, post-surgery syndrome, and discogenic pain.

Conclusions: These epidural intervention guidelines including percutaneous adhesiolysis were prepared with a comprehensive
review of the literature with methodologic quality assessment and determination of level of evidence with strength of
recommendations.

Key words: Chronic spinal pain, interventional techniques, epidural procedures, caudal epidural, lumbar interlaminar epidural,
cervical interlaminar epidural, thoracic interlaminar epidural, lumbar transforaminal epidural, percutaneous adhesiolysis

Disclaimer: These guidelines are based on the best available evidence and do not constitute inflexible treatment recommendations.
Due to the changing body of evidence, this document is not intended to be a “standard of care.” There was no external funding
in the preparation of this manuscript.
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1.0 INTRODUCTION

Chronic spinal pain is the most prevalent chronic
disease across the globe, negatively impacting the
quality of life (QoL) and function, impacting individu-
als, their families, communities, businesses, and health
systems, and straining the healthcare system as a lead-
ing cause of disability adjusted life years. Overall, the
impact of chronic pain, of which spinal pain is the major
component with low back pain as the leading cause,
continues to be disproportionate and enormous.

Chronic persistent spinal pain lasting longer than
one year is reported in 25% to 60% of patients (1-
38). The prevalence of pain in various spinal regions,
while variable, is most present in the low back with
43%, followed by the neck at around 32%, and least
in the thoracic spine at 13% (29). Further, most painful
conditions increase with age and because there is an
increase in multi-morbidity, noncommunicable diseases,
and reduced physical activity associated with spinal
pain, the global burden related to pain is expected to
rise with an increasing global population of 65 years
and older, which also applies to the United States (US)
(5-8,13,33-38).

The assessments of the impact of spinal pain in the
US showed low back pain ranking number 1, neck pain
ranking number 3, with musculoskeletal disorders rank-
ing number 2, and depression and anxiety ranking num-
ber 4 and 5, among the 30 leading diseases and injuries,
contributing to years lived with disability in 2010 (2).
In addition, Dieleman et al (39,40) evaluated the eco-
nomic impact on healthcare in the US and showed an
estimated spending of $134.5 billion in 2016, a 53.5%
increase from 2013 or $87.6 billion spent for managing
spinal pain. The costs of other musculoskeletal disorders
also increased by 43.5% from $183.5 billion in 2013 to
$263.3 billion in 2016.

This analysis (40) also showed in 2016, among 154
conditions, low back and neck pain had the highest
amount of healthcare spending, of which 57.2% was
paid by private insurance, 33.7% paid by public insur-
ance, and 9.2% by out-of-pocket payments. In addition,
the same group analyzing the costs (39,40) also per-
formed an economic attribution analysis of healthcare
spending attributable to modifiable risk factors in the
Untied States (US) (41). In this analysis, they included
behavioral risks, such as smoking and dietary risks;
metabolic risks, such as high body mass index (BMI) and
high blood pressure; and environmental risks, such as
air pollution and occupational carcinogens. This study
(41) highlighted that 27% of healthcare spending in the

US in 2016 can be attributed to this broad set of risk fac-
tors, with most spending attributable to high BMI, high
systolic blood pressure, high fasting plasma glucose,
dietary risks, and smoking tobacco.

National health expenditures (42) are projected
to grow at an average annual rate of 5.4% from 2019
to 2028 and to represent 19.7% of the gross domestic
product (GDP) by the end of the period. Among all
major payers, Medicare is expected to experience the
fastest spending growth, 7.6% per year, largely because
of having the highest projected enrollment growth.
In fact, these projected data show that Medicare and
Medicaid spending was 37% in 2019 and will grow to
41.6% in 2028. Similarly, federal and other governmen-
tal spending was 53.2% in 2019, and will increase to
58% in 2028.

Additionally, healthcare expenditures have been
escalating and the financial impact on the US economy
is growing with a perfect storm created by COVID-19,
the opioid epidemic, issues related to regulations, and
lack of reliable, unbiased, evidence-based medicine
(43-46). The COVID-19 epidemic resulted in severe ac-
cess deficits for patients with undertreatment and a
lack of treatment for elective care, with severe eco-
nomic consequences for providers because of reduced
reimbursement and increased costs, as well as a severe
psychosocial impact, not only on patients, but also on
healthcare providers (43-53).

Among multiple modalities of treatments avail-
able, epidural injections are one of the most performed
procedures in managing spinal pain with or without
extremity pain. Epidural injections are utilized in man-
aging pain and disability secondary to herniated discs,
spinal stenosis, discogenic pain, and in post-surgery syn-
drome (7,54-77). Further, in patients with the post-lum-
bar surgery syndrome and spinal stenosis, percutaneous
adhesiolysis is administered frequently for targeted de-
livery of solutions following the adhesiolysis (7,71-74).
Adhesiolysis is also utilized occasionally in managing
recalcitrant disc herniation nonresponsive to epidural
injections (71). In fact, Best Practices in Pain Manage-
ment, from the Department of Health and Human Ser-
vices (HHS) has reviewed the available evidence in pain
management and described interventional techniques
as part of a continuum prior to surgical interventions
and neuromodulation (78,79). Despite their extensive
use, discordant conclusions have been brought on by
multiple challenges related to the conduct of the ran-
domized controlled trials (RCTs) based on approach
(transforaminal, interlaminar, or caudal), control design
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(active-controlled versus placebo-controlled), and tech-
nical performance with or without fluoroscopy, alterna-
tive techniques, and outcome assessments ranging from
absolute difference between 2 groups to minimally
clinically important difference with assessment of pro-
portion of patients (7,8,54-83).

Discordant conclusions are based on academicians
not following the fundamental rules in designing sys-
tematic reviews related to inclusion criteria, methodo-
logic quality assessment of the trials or studies, outcome
assessments, and perceived intellectual bias with con-
flicts of interest. In fact, the Institute of Medicine (IOM)
(84) has described multiple issues related to the design
of the systematic review addressing multiple issues as
an example. Multiple systematic reviews have suffered
significant bias based on inclusion criteria by converting
all active controls to placebos, with conclusions based
on inappropriate analysis, leading to invalid results (66-
69,74,80-83). IOM extensively described the role of bias
and conflicts of interest and the need to minimize the
bias and conflicts of interest. IOM defined conflict of
interest as, “a set of circumstances that creates the pri-
mary interest will be unduly influenced by a secondary
interest” (84). Often, primary interests are well-known
and disclosed with financial conflicts (even though it
is not always the case). However, multiple secondary
interests such as pursuit of professional advancement,
future funding opportunities and recognition, personal
biases, and the desire to do favors for friends and col-
leagues are often not disclosed. Hidden conflicts of
interest have been identified in those with academic in-
terests, but also by taxpayer paid agencies, which advise
the policy makers and those preparing reviews for these
organizations (74,82,84-87). Major conflicts of interest
and inappropriate assessments have been identified by
the Cochrane reviews (68,69,88-93). Further, the Insti-
tute for Transitional Medicine and Therapeutics (ITMAT)
(94) described the confluence (not conflict of interest)
in which conflicts of interest represent a complex eco-
system that requires the development of a uniform
approach to minimize bias in clinical research across
the academic sector. They showed that the conflict of
interest is pejorative and that disclosure policies have
focused on financial gains only, whereas in academia,
the prospect of fame may be even more seductive than
fortune. Multiple systematic reviews also have confused
facts (verifiable) with their own opinions (judgment
based on beliefs and conviction based on personal
values), ultimately leading to prejudicial statements —
opinions based on insufficient or unexamined evidence.

Recently, Manchikanti et al (93) have published a meth-
odologic review and evidence assessment in guideline
preparation in interventional pain management.

The study of the methodologic quality of system-
atic reviews published in the highest-ranking journals
in the field of pain medicine by Riado Minguez et al
(95), essentially showed a lack of improvement in the
methodological and reporting quality of systematic re-
views before or after the publication of A Measurement
Tool to Assess Systematic Reviews (AMSTAR) (96), and
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) checklists (97). In this review
(95), authors reviewed evidence from multiple journals
from Anesthesiology and Pain across the globe, but had
not found any systematic reviews to be included from
the journal Pain Medicine. Pain Physician published
a large number of systematic reviews of moderate to
high-quality.

In another manuscript, Ross et al (98) assessed the
methodologic quality of systematic reviews from clini-
cal practice guidelines for the treatment of opioid use
disorder and concluded that underperforming areas
and AMSTAR included conflicts of interest, funding,
and publication bias, whereas in PRISMA, protocol reg-
istration and risk of bias are issues of concern. In fact,
multiple issues were raised in reference to Cochrane
reviews and their discrepancies, which were even less
ominous than errors with interventional pain man-
agement techniques (89-91). Cochrane reviews have
been internationally regarded as one of the leading
resources for reliable information on healthcare inter-
ventions. Clark et al (89) reported misrepresentation
of evidence for vertebroplasty with early interventions
in severely affected patients. Clark et al (92) in fact
filed a complaint with the Editor in Chief of Cochrane
reviews. Clark et al (92) showed that the review did
not accurately report the evidence for vertebroplasty
in patients with severe symptoms and early fractures.
The way the data was presented in the Cochrane re-
view, readers of the review would be unable to discern
this information. They alluded to multiple issues with
protocol breaches, misreporting of data in the trials,
undisclosed conflicts of interest, and faulty risk of bias
assessment in the Cochrane review. Kirkham et al (91)
analyzed outcome reporting bias (ORB) in trials and
concluded that evidence suggests that ORB is a threat
to the validity of the evidence base and contributes to
research waste. They have also highlighted up-to-date
approaches and recommendations for detecting these
problems and adjusting the results when performing
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sensitivity analysis in systematic reviews. Shah et al (90),
in a later publication, assessed ORB in Cochrane system-
atic reviews in a cross-sectional analysis. They described
that discrepancies in outcome reporting (DOR) between
protocol and published studies include inclusions of
new outcomes, omission of prespecific outcomes,
upgrade and downgrade of secondary and primary
outcomes, and changes in definitions of prespecified
outcomes. Thus, DOR can result in ORB when changes
in outcomes occur after knowledge of the results, which
essentially has a potential to overestimate treatment ef-
fects and underestimate harms at the level of systematic
reviews. Their analysis showed that 43%, or 150 of 350,
Cochrane review protocol pairings contained DOR. Fur-
ther, 35%, or 53 of 150, reviews with DOR contained a
high risk of ORB, with changes being made after knowl-
edge of results from individual trials. They concluded
that the presence of DOR and ORB in Cochrane reviews
is of great concern. Obviously, Cochrane review has
not identified these issues and has not ascertained to
resolve these issues, even though they can do so with
simple measures.

This discussion leads to various types of bias in
studies in interventional pain management in multiple
manuscripts (67,80-82). In fact, Manchikanti et al (81)
performed a comparative systematic review and meta-
analysis assessing the publication by Chou et al (80),
which showed significantly different results when the
analysis was performed appropriately. Their conclu-
sion was also not based on scientific evidence, as both
local anesthetic and steroids were equally effective.
Consequently, they concluded that neither one was
effective. Further, Agency for Healthcare Research and
Quality (AHRQ) funding has been significantly reduced.
The same philosophy was applied by Cochrane review
guidance by Pinto et al (67,68) who utilized a similar
philosophy with conversion of active control trials with
a lack of clinical experience or understanding by the
primary authors and lack of disclosures of conflict of
interest. These may be added to multiple other deficits
of the Cochrane reviews. Another issue is based on the
fact that providing pain relief after a single epidural
injection, which may last 3 to 13 weeks, the reviewers
are assessing their effectiveness for a year, and are also
comparing with long-term surgical procedures without
any clinical relevance.

Along the same lines, Manchikanti et al (74)
analyzed systematic findings of systematic reviews in
assessing the effectiveness of percutaneous adhesioly-
sis in post-lumbar surgery syndrome. The authors (74)

found that a single systematic review by Brito-Garcia
et al (87) of 4 randomized trials on this subject at that
time, had very low methodologic quality scores on all
AMSTAR, PRISMA, and Scottish Intercollegiate Guide-
lines Network (SIGN) checklist for systematic reviews.
The systematic review by Brito-Garcia et al (87) also had
numerous deficiencies and improper and inappropriate
information. Contrary to the high-profile reviews by
Chou et al and others (67,68,80), Lewis et al (99,100) in
2 manuscripts funded by National Health Services (NHS)
and Health Technology Assessment Program (HTA) have
presented positive results for epidural injections. The
systematic review of health technology assessment (99)
also utilized an economic model of the clinical effective-
ness and cost-effectiveness of management strategies
for sciatica, supporting the effectiveness of epidural
corticosteroid injections, and disc surgery. In the second
manuscript, Lewis et al (100), utilizing a network meta-
analysis of comparative clinical effectiveness of manage-
ment strategies for sciatica with review of 122 relevant
studies and 21 treatment strategies showed a statisti-
cally significant improvement with epidural injections.
In addition, Guo et al (101), in a comparative network
meta-analysis to compare the efficacy and tolerabil-
ity of treatment for sciatica, showed that the epidural
steroid with local anesthetic demonstrated superiority
over the epidural steroid without local anesthetic and
intramuscular steroid. Further, they found subcutane-
ously injected antitumor necrosis factor-o (anti-TNF-a)
to be superior to the epidural steroid plus anesthetic at
reducing pain levels, but the epidural steroids demon-
strated superior reductions in the Oswestry Disability In-
dex (ODI) scores, compared to subcutaneous anti-TNF-a.
Further, Shanthanna et al (102), in a systematic review
and meta-analysis of RCTs in the review of addition of
corticosteroids to local anesthetics for chronic noncan-
cer pain injections, after review of 73 trials, concluded
that the addition of corticosteroids to local anesthetic
has only small benefits and a potential for harm. They
found no meaningful improvement in pain scores or the
duration of pain relief. They recommended that clinical
decisions should consider the potential for harm with
steroids and the therapeutic benefit by the local anes-
thetic alone.

Consequently, despite the availability of numerous
systematic reviews (56-77,80-83,102), there have not been
guidelines systematically developed in assessing clinical
and cost effectiveness of epidural injections, including
percutaneous adhesiolysis, in managing spinal pain. The
American Society of Interventional Pain Physicians (ASIPP)
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guidelines in managing spinal interventional techniques
were published in 2013 (7), which included all modali-
ties of treatments in managing spinal pain. Since then,
multiple other guidelines have been developed relevant
to interventional pain physicians, including facet joint
interventions (8), opioid therapy in chronic noncancer
pain (6), use of biologics in the management of low back
pain (5), antithrombotic guidelines (103), risk mitigation
and stratification during COVID-19 for return to interven-
tional pain practice (51), triaging of interventional pain
procedures during COVID-19 or related elective surgery
restrictions (52), and a position statement on bone mar-
row concentrate (104). The present guidelines have been
developed specifically for epidural interventions, includ-
ing percutaneous adhesiolysis. Since the US and the world
continue to be in the middle of a pandemic, with resur-
gences, the development of guidelines for epidural pro-
cedures is crucial. ASIPP has been at the forefront during
COVID-19 pandemic and its influence on interventional
pain management with publications related to guidance
(51,52), highlighting the value of nonsteroidal injections
as steroids were considered as a risk factor for COVID-19
patients (55,58,105-107), value of telemedicine (108,109),
influence on technological advances and multiple other
aspects including testing and therapeutics (43-45,110-
115). The impact of chronic pain has been described by
multiple others, with a continuing downturn of revenues
and simultaneous increases in expenses (43-53). Conse-
quently, a triad of concurrent epidemics of COVID-19,
opioid epidemic, and a regulatory burden with declining
reimbursements has created a perfect storm (43) with
increasing practice costs, exacerbated by inappropriate
evidence-based medicine. Furthermore, the addition of
improper evidence-based assessments continues to add to
the ongoing storm with inadequate assessments leading
to inappropriate conclusions.

The development of these guidelines includes an
overview of the current literature regarding the use
of epidural injections and percutaneous adhesiolysis
procedures in managing spinal pain. These guidelines in-
cluded evidence-based and evidence-informed strategies
utilizing the concepts of efficacy and effectiveness and
proper evidence synthesis as described in the literature
(5-8,51,52,104,116-126) to avoid conflicts and confluence
of interest.

Consequently, ASIPP has undertaken the develop-
ment of guidelines for epidural interventions, based on
a rational and systematic approach to the application of
these interventions in managing spinal pain. This is an
update of epidural interventions from comprehensive

guidelines published in 2013, which included all spinal
interventions (7).

2.0 MEeTHODS

2.1 Rationale

The National Uniform Claims Committee (NUCC)
defines interventional pain management as the discipline
of medicine devoted to the diagnosis and treatment of
pain related disorders principally with the application of
interventional techniques in managing subacute, chronic,
persistent, and intractable pain, independently or in
conjunction with other modalities of treatment (https:/
www.nucc.org). The Medicare Payment Advisory Commis-
sion (MedPAC) defines interventional pain management
techniques as minimally invasive procedures including
percutaneous precision needle placement of drugs in tar-
geted areas or ablation of targeted nerves; surgical tech-
niques such as laser and endoscopic discectomy; and the
placement of intrathecal infusion pumps and spinal cord
stimulators for the diagnosis and management of chronic,
persistent, or intractable pain (http://medpac.gov/).

Chronic spinal pain is a complex and multifacto-
rial disease process with numerous treatment modali-
ties applied in the management of the problem, and
the growing social and economic costs continue to
influence medical decision-making. Intervertebral discs,
facet joints, sacroiliac joints, ligaments, fascia, muscles,
and nerve root dura are proven pain generators in the
spine (5-8,78,79,127-139). Interventional pain physicians
are familiar with various image-guided interventional
techniques for the management of spinal pain (5-8).

Many of the causes of spinal pain and other chronic
pain conditions are considered to be acute recurrent
problems characterized by periods of quiescence punc-
tuated by flare-ups, or chronic diseases, like diabetes
or hypertension, requiring long-term treatment with
ongoing care. The importance of spinal interventional
techniques in managing chronic spinal pain has been
established on the basis of advances in imaging, neu-
roanatomic findings, the development of precision
diagnostic and therapeutic injection techniques, and
reported nonoperative treatment successes. Many
guidelines, systematic reviews, Cochrane Reviews,
and other articles pertaining to interventional pain
management (IPM) have been published (5-8,54-83).
Some of these guidelines, however, are ambiguous
and not based on appropriate evidence synthesis, with
the inclusion of extensive confluences of interest (66-
69,74,80-93,95,97,98,105,140-150). Consequently, these
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approaches may not be applicable in managing chronic
spinal pain utilizing contemporary IPM.

2.2 Objectives

The objective of these guidelines is to provide a
rationale and systematic approach to the application
of epidural interventions in managing spinal pain. The
guidelines are based upon the available evidence con-
cerning the effectiveness and safety in the treatment of
spinal pain. The literature shows the value of evidence-
based guidelines and the need for appropriate updat-
ing of the guidelines to practice with current concepts
(5-8,93,116-126).

These guidelines include the description and appli-
cation of epidural interventions in managing spinal pain
due to disc, spinal stenosis and post-surgery syndrome.

2.3 Application

While these guidelines may be applied by any
specialty, they are specifically intended for use by in-
terventional pain physicians. These guidelines do not
constitute inflexible treatment recommendations. It is
expected that a clinician will establish a plan of care on
a case-by-case basis, considering an individual patient’s
medical condition, personal needs, and preferences,
and the physician’s experience. Based on an individual
patient’s needs, treatment different from that outlined
here could be warranted. Consequently, these guide-
lines do not represent a “standard of care.” It is a well-
known fact that all treatments are not supported by
existing evidence and grading. However, there may be
strong clinical support for some interventions.

The goal of these guidelines is to provide patients,
practitioners, regulators, and payers, information that
may be used to determine whether the available evidence
supports the notion of a “standard” for interventional
techniques. “Standard” refers to what is applicable to the
majority of patients, with a preference for patient conve-
nience and ease of administration without compromising
treatment efficacy or morbidity (5-8). It is essential to rec-
ognize the difference between “standard” and “standard
of care,” as utilized as a legal definition (151).

2.4 Key Questions
These guidelines focus on the following key ques-

tions regarding disc-related and stenotic spinal pain:

1.  What is the impact of chronic spinal pain on health-
care resources?

2. What are the statistics regarding the trends in utiliza-
tion of treatment modalities in managing spinal pain?

3.  What is the evidence for the structural basis of spinal
pain?

4. What is the pathophysiologic basis of epidural in-
terventions in spinal pain?

5. What are the noninterventional diagnostic meth-
ods in disc related pathology, spinal stenosis, and
post-surgery syndrome?

6. Are the available therapeutic epidural injections
and adhesiolysis in managing chronic spinal pain
effective?

7. What is the evidence for cost-effectiveness of epi-
dural interventions including adhesiolysis in man-
aging spinal pain?

8. What are the adverse consequences, harms,
and related precautions in providing epidural
interventions?

9. What are the implications of antithrombotic and
anticoagulant therapy and epidural interventions?

10. What are the guidelines for epidural injections and
adhesiolysis in managing chronic spinal pain?

2.5 Adherence to Trustworthy Standards

In preparation of guidelines for epidural interven-
tions (epidurals and adhesiolysis), the standards from
the IOM and the National Guideline Clearinghouse
Extent Adherence to Trustworthy Standards (NEATS)
were followed (94,118-125). The NEATS instrument
was developed and tested as a tool to be used by the
trained staff at the AHRQ National Guideline Clear-
inghouse to provide assessment focused on adherence
(119).

2.5.1 Disclosure of Guideline Funding Source

Comprehensive evidence-based guidelines for
epidural interventions in managing chronic spinal pain
were commissioned, prepared, edited, and endorsed by
ASIPP without external funding.

2.5.2 Disclosure and Management of Financial
Conflicts of Interests

Potential conflicts of interest for all panel members
within the last 5 years were evaluated prior to the final-
izing of these guidelines. Conflicts of interests extended
beyond financial relationships, including personal expe-
rience, practice patterns, academic interests, and promo-
tions. The panel members with potential conflicts were
recused from discussion or preparation of the guidelines
in which they had conflicts of interest, and these mem-
bers agreed not to discuss any aspect of a given guideline
with the related industry before data publication.
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2.5.3 Composition of Guideline Development
Group

A panel of experts in managing spinal pain and
interventional techniques from various medical fields,
convened by ASIPP, reviewed the evidence and for-
mulated recommendations for epidural procedures,
including adhesiolysis. Overall, the panel provided a
broad representation of academic and nonacademic
clinical practitioners with interest and expertise in
interventional techniques as applicable to epidural
procedures.

2.6 Evidence Review

The evidence-based guidelines for epidural inter-
ventions were developed utilizing consensus among the
panel members after they had reviewed all published
literature concerning the use and safety of epidural
procedures, including adhesiolysis, in patients with
chronic spinal pain. The recommendations have been
developed using principles of best evidence synthesis
developed by the Cochrane Review, incorporating mul-
tiple guidelines modified by ASIPP (152).

2.6.1 Grading or Rating the Quality or Strength of
Evidence
The grading of evidence is based on RCTs, obser-

Table 1. Qualitative modified approach to grading of evidence
of therapeutic effectiveness studies.

Evidence obtained from multiple relevant

Level [ high-quality randomized controlled trials

Strong

Evidence obtained from at least one
relevant high-quality randomized
controlled trial or multiple relevant
moderate or low-quality randomized
controlled trials

Level I Moderate

Evidence obtained from at least one
relevant moderate or low-quality
randomized trial
or
Evidence obtained from at least one
relevant high-quality non-randomized
trial or observational study with multiple
moderate or low-quality observational
studies

Level IIT Fair

Evidence obtained from multiple
moderate or low-quality relevant
observational studies

Level IV Limited

Consensus
based

Opinion or consensus of large group of

Level V . .20
clinicians and/or scientists

Modified from: Manchikanti L, et al. A modified approach to grading
of evidence. Pain Physician 2014; 17:E319-E325 (152).

vational studies, and other clinical reports. In addition,
systematic reviews and meta-analyses were utilized. The
grading of evidence based on ASIPP guidelines is shown in
Table 1 (152), whereas Table 2 shows GRADE recommenda-
tion grading (125). This grading system specifies levels of
scientific evidence and offers an approach to grading the
quality of evidence and secondarily the strength of recom-
mendations. AHRQ has recommended a similar approach
to the strength of a recommendation (121,125,152).

2.6.2 Assessment and Recommendations of
Benefits and Harms

These guidelines describe the potential benefits
and harms for the interventions and explicitly link the
information to specific recommendations.

2.6.3 Evidence Summary of Recommendations

Guideline-supporting documents summarize the
relevant supporting evidence and link this information
to the recommendations.

2.6.4 Rating or Grading the Strength of
Recommendations

IOM standards demand that for each recommenda-
tion, a rating of the strength of the recommendation
related to benefits and harms, available evidence, and
the confidence in the underlying evidence should be
provided. To meet the appropriate standards, the rating
schemes recommended by NEATS were utilized as shown
in Table 3 (119).

Table 2. Recommendation grade.

- At least one metaanalysis, systematic review, or RCT rated as
1 + + and directly applicable to the target population or

- A systematic review of RCTs or a body of evidence
consisting principally of studies rated as 1 + directly
applicable to the target population and demonstrating overall
consistency of results

A body of evidence including studies rated as 2 + + directly
applicable to the target population and demonstrating overall
consistency of results or

- Extrapolated evidence from studies rated as 1 + + or 1 +

- A body of evidence including studies rated as 2 + directly
applicable to the target population and demonstrating overall
consistency of results or

- Extrapolated evidence from studies rated as 2 + +

- Evidence level 3 or 4 or

D
- Extrapolated evidence from studies rated as 2 +

Source: Harbour R, Miller J. A new system for grading recommenda-
tions in evidence based guidelines. BMJ 2001; 323:334-336 (125).

S34

www.painphysicianjournal.com



ASIPP Epidural Guidelines

Table 3. Guide for strength of recommendations.

Rating for Strength of recommendatrion

Strong

There is high confidence that the recommendation reflects best practice. This is based on: a) strong evidence for a true net effect
(e.g., benefits exceed harms); b) consistend results, with no minor exceptions; ¢) minor or no concerns about study quality; and/or
d) the extent the panelists’ agreement. Other compelling considerations (discussed in the guideline’s literature review and analyses)

may also warrant a strong recommendation.

Moderate

There is moderate confidence that the recommendations reflects best practice. This is based on: a) good evidence for a true net
effect (e.g. benefits exceed harms); b) consistent results, with minor and/or few exceptions; ¢) minor and/or few concerns about
study quality; and/or d) the extent of panelists’ agreement. Other compelling considerations (discussed in the guideline’s literature
review and analyses) may also warrant a moderate recommendation.

Weak

analyses) may also warrant a weak recommendation.

There is some confidence that the recommendation offers the best current guidance for practice. This is based on: a) limited
evidence for a true net effect (e.g., benefits exceed harms); b) consistent results, but with important exceptions; c¢) concerns about
study quality; and/or d) the extent of panelists’ agreement. Other considerations (discussed in the guideline’s literature review and

Source: National Guideline Clearinghouse Extent Adherence to Trustworthy Standards (NEATS) instrument (119).

2.6.5 Specificity of Recommendations
Evidence and best practices were utilized in forming
recommendations for epidural injections and adhesiolysis.

2.7 Methodologic Quality and Risk of Bias
Assessment

Key recommendations included transparency and
reproducibility of judgements, separating risk of bias
from other constructs such as applicability and preci-
sion, and evaluation of the risk of bias per outcomes.

2.7.1 Randomized Controlled Trials

Multiple instruments have been developed over the
years to assess the methodological quality, along with
bias, in RCTs (153,154). The criteria developed by the Co-
chrane review editorial board has been used extensively
and has been modified over the years. Appendix Table
1 shows Cochrane review criteria (154) and Appendix
Table 2 shows criteria developed by interventional pain
physicians with a specific item checklist for assessment
of RCTs of interventional pain management techniques
(153). A third criteria used is based on SIGN (74,155,156)
as shown in Appendix Table 3.

While Cochrane criteria is universally accepted and
was implemented in several trials, this was not specific
for interventional techniques. In contrast, Intervention-
al Pain Management techniques - Quality Appraisal of
Reliability and Risk of Bias Assessment (IPM-QRB) was
specifically developed for interventional techniques,
specifically in patients suffering with chronic spinal
pain. This checklist includes various types of criteria,
including trial design and guidance report, along with
setting, physician, imaging, chronicity of pain, previous
treatments, and multiple other appropriate criteria. It
has been shown to be more robust than the Cochrane

review criteria and was considered as providing better
information than the Cochrane review criteria when
compared head-to-head with both Cochrane review cri-
teria and IPM-QRB. Both criteria have been extensively
utilized in IPM evidence synthesis.

The literature pertaining to SIGN (74,125,155,156) is
not extensive, even though it has been reported in some
studies related to interventional techniques (74,155).

2.7.1.1 Scoring IPM-QRB Criteria

Based on IPM-QRB criteria for randomized trials,
the studies meeting the inclusion criteria but scoring
less than 16 were considered as low-quality and were
excluded; studies scoring from 16 to 31 were considered
as moderate quality; and studies scoring from 32 to 48
were considered as high-quality.

2.7.1.2 Scoring Cochrane Review Criteria

Utilizing Cochrane review criteria, studies meeting
the inclusion criteria with at least 9 of 13 criteria were
considered high-quality; 5 to 8 were considered moder-
ate quality. Those meeting criteria of less than 5 were
considered as low-quality and were excluded.

2.7.1.3 Scoring SIGN

Methodologic quality assessment of systematic
reviews was also conducted utilizing SIGN (74,155,156).
The quality assessment was based on 3 options, i.e.,
those which were designated as ++ (indicated all or
most of all standards are met), + (indicated some of the
standards are met), and - (indicated all or most of all
standards are not met).

2.7.2 Nonrandomized Studies
Similar to the checklist for RCTs, Manchikanti et
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al (157) developed a comprehensive instrument that
is helpful in assessing the methodological quality of
nonrandomized trials and is specific to interventional
techniques (Appendix Table 4).

IPM checklist with Interventional Pain Management
Techniques — Quality Appraisal of Reliability and Risk of
Bias Assessment for Nonrandomized Studies (IPM-QRB-
NR) has been evaluated in multiple assessments. With
the rapid development of RCTs, observational studies
are not as frequently used. Further, methodologic qual-
ity assessment for these is not utilized.

SIGN also has developed an instrument to assess
the methodologic quality and risk of bias assessment
in observational studies as shown in Appendix Table
3 (74,125,155,156). In contrast to RCTs, observational
studies have not been methodologically assessed as
frequently. Further instruments for assessment are also
limited.

2.7.2.1 Scoring For IPM-QRBNR

Based on IPM-QRBNR criteria, studies meeting the
inclusion criteria but scoring less than 16 were consid-
ered low-quality and were excluded, studies scoring
from 16 to 31 were considered moderate quality; and
studies scoring from 32 to 48 were considered high-
quality and were included.

2.7.3 Quality Assessment of Systematic Reviews
Risk of bias and methodological and reporting
quality assessment may be performed utilizing 3 tools:
AMSTAR, PRISMA, and SIGN.
In the past, we have performed such assessments
utilizing all 3 tools; however, it is not only very cumber-
some, but also did not provide any meaningful informa-

tion. A low-quality meta-analysis may be high-quality

methodologically. To avoid such time issues, we have

categorized all the systematic reviews into 3:

1. Low-quality: This category with either a systematic
review or meta-analysis, with conversion of stud-
ies or moving them into a different category, such
as placebo to active control, against the intent of
the authors of the original manuscripts, without
consent, and without STRONG scientific basis, even
though they may be of high, moderate or low
methodologic quality based on PRISMA, AMSTAR,
or SIGN.

2. Moderate quality: This category included the ma-
jority of the systematic reviews, methodologically
sound, which followed the appropriate principles
without violation of practices, with either a sys-
tematic review or meta-analysis with conventional
dual-arm analysis only.

3. High-quality: In this category, the systematic re-
views, methodologically sound, with the inclusion
of appropriate, high-quality principles, with con-
ventional dual-arm meta-analysis and single-arm
meta-analysis without violation of standards and
keeping the intent of the original manuscripts.

2.8 External Review

Guidelines have been subjected to external peer
review as per the policies of the publishing journal, Pain
Physician.

2.9 Updating Guidelines
The epidural interventions for chronic spinal pain
guidelines will be updated within 5 years or less, based on
significant changes in scientific evidence, public policy, or
adverse events occurring

before January 2026.

Moy cincs [misor}

Mot of caney
E X K X2

._Bﬂmn MNeck P Osteoartiiis Knee  Others.

Typos of Musculoskeletal Pain

are as of 2010, updated from the Source Global Burden of Discase 2010 Study

Back pan
Years lived with disability (YLD)

A: Number of persons affected by musculoskeletal pain (millions); B: Global number of years lived with disability (YLD; millions); Data

3.0 ImPACT OF
CHRONIC SPINAL
PAIN oN HEALTH
CARE

Key Question 1:
What is the impact of
chronic spinal pain on
healthcare resources?

The impact of

Nodk Pan OstoomTTrits Knoe

Burden of Disease 2010 study. Ann Rheum Dis 2014; 73:968-974 (21).

Fig. 1. Prevalence of musculoskeletal pain and years lived with disability.
Source: Hoy D, March L, Brooks P, et al. The global burden of low back pain: Estimates from the Global

chronic pain continues
to be enormous (1-
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category in 2016.
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Fig. 2. Estimated health care spending by aggregated age group, type of payer, and aggregated health

Source: Dieleman JL, Cao J, Chapin A, et al. US health care spending by payer and health condition, 1996-2016.

one category of

expense in medical

expenditures in the US. In spite of extensive expendi-
tures and multiple measures undertaken to control
the expenditures (5-8,39-43,103,104,175-178), with
multiplying treatment options, disability continues to
escalate (1-8,39,40,103,104,170-174). As shown in Fig.
2, Dieleman et al (40) illustrated the expenses related
to musculoskeletal conditions, including back and neck
pain, as determined in 2016 based on spending on
healthcare in the US.

The prevalence of pain in various spinal regions, is
variable, with the highest prevalence in the low back
at 43%, followed by the neck at 32%, with the lowest
in the thoracic spine at 13% (29). The overall preva-
lence of low back pain and neck pain over a period of
one-year ranged from 22% to 65% with an estimated
lifetime occurrence of 84% for low back and neck pain
from 20% to 40% with a lifetime prevalence of 67%
(3,28-35,103,104,174,179-185).  Furthermore, chronic
persistent spinal pain may last longer than one-year in
as many as 60% of the patients, even after conservative
treatment or surgical interventions (1-35,174,179-185).

The prevalence of chronic low back pain is about
23%, with disabling pain in 11% to 12% of the popula-
tion (183). A systematic review of the clinical course of
nonspecific low back pain found that recovery was seen
in only 33% of the patients after the first 3 months,
whereas after one year after onset, 65% still reported

pain (185). The 2016 US National Pain Strategy (NPS)
(181) placed a focus on those with high impact chronic
pain defined as that, “associated with substantial re-
striction of participation in work, social, and self-care
activities for 6 months or more.” However, multiple
studies have used different algorithms to identify those
with high impact chronic pain and to demonstrate
significantly higher healthcare costs, lower QolL, depres-
sion, and increased absenteeism (180,181,185).

A survey from the CDC (181), in 2016, estimated
that 20.4% of US adults, or 50 million, had chronic pain
and 8% of US adults, or 19.6 million, had high impact
chronic pain, and with higher prevalence associated
with advanced age. Age-adjusted prevalences of both
chronic pain and high-impact chronic pain were signifi-
cantly higher among women, adults who had worked
previously, but were not currently employed, adults
living in or near poverty, and rural residents. Further,
the data also showed that non-Hispanic White adults
had a significantly higher age-adjusted prevalence of
chronic pain than did all other racial and ethnic groups.
No significant difference in high impact chronic pain
prevalence by race or ethnicity were observed. Among
adults aged less than 65 years, prevalences were higher
after adjusting for age, for chronic pain, and high
impact chronic pain among those with Medicaid and
other public healthcare coverage or other insurance
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than among adults with private insurance or those who
were uninsured. Additionally, among adults aged 65 or
greater years, those with both Medicare and Medicaid
had higher age-adjusted prevalences of chronic pain
and high impact chronic pain than did adults with all
other types of coverage, reflecting their disability sta-
tus, finances, and education.

In fact, a significant proportion of rising morbid-
ity and mortality in midlife among white non-Hispanic
Americans in the 21 century was attributed to opioid
poisonings related to chronic pain and subsequently
drug abuse (182) as shown in Figs. 3 and 4.

Freburger et al (35), in assessment of the rising
prevalence of chronic low back pain from 1992 to 2006
showed that the prevalence of chronic, impairing low
back pain rose significantly over the 14-year interval,
from 3.9% in 1992 to 10.2% in 2006. They reported
increases for all adult age strata, in men and women,
and in white and black races. However, symptom, se-
verity and general health were similar for both years,
with some increase in individuals seeking care from a
healthcare provider in the past year, increasing from

deaths paer 100,000
350 400 450
-

300
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Fig. 3. All-cause mortality, ages 45-54 for US White
non-Hispanics (USW), US Hispanics (USH), and six
comparison countries: France (FRA), Germany (GER),
the United Kingdom (UK), Canada (CAN), Australia
(AUS), and Sweden (SWE).

Source: Case A, Deaton A. Rising morbidity and mortality in
midlife among white non-Hispanic Americans in the 21st century.
Proc Natl Acad Sci USA 2015; 112:15078-15083 (182).

73.1% to 84%, while the mean number of visits in all
providers were similar. They concluded that the preva-
lence of chronic, impairing low back pain has risen sig-
nificantly in North Carolina, with continuing high levels
of disability and care utilization. They also concluded
that a substantial portion of the rise in low back pain
care costs over the past 2 decades may be related to the
rising prevalence. These studies have not been repeated
since then. However, based on the other studies of dis-
ability and healthcare costs, the prevalence, as well as
disability, may be increasing (2,21,22,36-42,167-173).
Further, Blyth et al (38), in assessing the global bur-
den of musculoskeletal pain, summarized the current
understanding of the global burden of musculoskeletal
related conditions, applying evidence-based principles
generated the prevalence and identified key gaps in the
understanding of musculoskeletal pain, with proposals
to address these gaps. They identified key long-term
drivers of contemporary burden of disease estimates, in-
cluding age, structure of populations, and their longev-
ity. They identified the escalating growth of treatments,
along with harms associated with treatment, including
medication-based interventions, notably long-term
opioids, nonsteroidal, and steroidal immunosuppressive
therapies, and surgical interventions. However, these

deaths per 100,000

yoar

Fig. 4. Mortality by cause, white non-Hispanics ages 45-54.
Case A, Deaton A. Rising morbidity and mortality in midlife
among white non-Hispanic Americans in the 21st century. Proc
Natl Acad Sci USA 2015; 112:15078-15083 (182).
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were not included in their estimated burden. Given
the importance of musculoskeletal pain with regard
to functional status in older age group, these findings
have profound implications for future disability burden
and treatments provided to reduce it (20).

A systematic review of the prevalence of muscu-
loskeletal symptoms in the construction industry (37),
including back and neck pain, one-year prevalence of
low back pain was 51.1% whereas for neck pain it was
24.4 %, and 19.8% for upper back pain. Thus, some
prominent authors have indicated that guidelines must
be different for developing countries and developed
countries in reference to invasive and noninvasive treat-
ments (37,172,174). Chou et al (174) and Acaroglu et al
(37), synthesized recommendations on the use of com-
mon elective surgical and interventional procedures
for individuals with recommendation of epidural injec-
tions, as well as augmentation procedures with forma-
tion of clinical care pathways on patient presentation in
low- and middle-income communities, contrary to their
descriptions of earlier presentations of opposition to
these interventions in the US (80,174). In these guide-
lines, they theorized that epidural steroid injections and
vertebral augmentation procedures are less expensive
than most surgeries with fewer harms.

Healthcare expenditures have been escalating over
the years with estimates of the US healthcare spend-
ing reaching $3.814 trillion in 2019 (42). Furthermore,
healthcare expenditures are expected to continue to
grow at a rate of 5.4% from 2019 to 2028 (42). Overall, in
2019, cost of healthcare was $11,597 per person, the cost
per person in 2028 will rise to $17,611. In 2016, low back
and neck pain had the highest amount of healthcare
spending with an estimated $134.5 billion with 33.7%
of that spent by public insurance. Other musculoskeletal
disorders accounted for the second highest amount of
healthcare spending of $129.8 billion, totaling $264.3
billion (40,41). It appears that expenditures have in-
creased disproportionately with low back and neck pain
with the highest healthcare spending, whereas diabetes
and ischemic heart disease ranked lower in spending in
2016, a reversal from 2013. However, the calculations of
healthcare spending drastically changed in 2020 due to
COVID-19. The COVID-19 pandemic not only increased
overall healthcare expenditures, but also affected the en-
tire healthcare system with significant increases of costs
and reduced access to healthcare (43-53,115).

With increasing prevalence and disability as de-
scribed above, it is obvious that healthcare expenditures
have been escalating and that the financial impact on

the US economy is growing. Additionally, the calculus
of healthcare has drastically altered in 2020 and beyond
due to COVID-19 catapulted the country into one of the
deepest recessions in history, leading to poor health
and increase in cardiovascular disease, mental health
problems, cognitive dysfunction, and early death that
has affected chronic pain patients in numerous ways.
The pandemic also resulted in severe economic conse-
quences for providers with reduced reimbursement and
increased costs, as well as severe psychosocial impact on
healthcare providers (43-53,115). Also, COVID-19 may
adversely affect the increasing prevalence of chronic
pain, health, anxiety, and behavioral changes (186). In
fact, the data shows that 81% of physicians surveyed
in July and August of 2020 said that revenue was still
lower than pre-pandemic levels. This study also showed
increased levels of expenses due to safety practices re-
quire use of more personal protective equipment (PPE).
Federal financial relief early in the pandemic was some-
what helpful and widely appreciated. However, the
core revenue issues these programs were intended to
address remain, both in terms of decreased revenue and
increased costs. At the same time, practices have been
hit with reduced reimbursement (https://www.cms.gov/
medicare/medicare-fee-for-service-payment/physician-
feesched). Furthermore, elective surgeries continue to
be reduced by approximately 20% or so and physician
burnout among interventional pain physicians is over-
whelming as has been reported (44).

Annual healthcare costs for patients with high
impact chronic pain (overall and spine-related) ($14,661
SE: $814; and $5,979 SE: $471, respectively) were signifi-
cantly higher than in patients with low impact chronic
pain ($6,371 SE: $557; and $2,300 SE: $328) (183). Pa-
tients with high impact chronic spinal pain who use opi-
oids are at prevalent at much higher rates than those
with low impact chronic pain (48.4% versus 12.4%).

4.0 THe TrRenps IN UTiLizATION OF HEALTHCARE
MobaLiTies IN MANAGING Disc-RELATED AND
SPINAL STENOSIS PAIN

Key Question 2: What are the statistics regard-
ing the trends in utilization of treatment modalities
in managing spinal pain?

Overwhelming healthcare costs are a major burden
on the economy of the US leading to the implemen-
tation of various healthcare reform measures, regula-
tions, and to the imposition of guidelines which have
often been based on public policy priorities to reduce
healthcare costs. These governmental actions have of-
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ten resulted from feigned evidence-based medicine and
comparative effectiveness research muddled with con-
flicts and controversies (5-7,19,22,26,39-46,103,104,166-
169,187-264). There has been escalating growth of
various modalities for the treatment of spinal pain,
including physical therapy, drug therapy, interventional
techniques, and surgical interventions.

4.1 Surgery

Ever since the description of the first discectomy to
treat disc herniation in 1932 by Mixter, a neurosurgeon,
and Barr, an orthopedic surgeon (255), the surgical
interventions to treat spinal pain have taken off with
evolution of multiple techniques with rapid increase
of surgical interventions, raising questions of the ef-
fectiveness of surgical treatments (256). Goldthwait and
Osgood in 1905 (257), and subsequently in 1929, Dandy
(258), an American neurosurgeon, surgically treated 2
patients who complained of back and leg pain. How-
ever, in the 1980s, Weber (259) and Hakelius (219) dem-
onstrated significant improvement with nonoperative
treatment alone. Thus, the debate about surgical versus
nonoperative interventions ensued. Consequently, the
Spine Patient Outcomes Research Trial (SPORT) was
created to prospectively collect the data (260). In a
systematic review by Oster et al (221) of outcomes fol-
lowing 10 year mark of SPORT for intervertebral disc
herniation, patients that were likely to cross over to the
surgery group had lower incomes, worse baseline symp-
toms, more baseline disability on the ODI, and were
more likely to rate their symptoms as getting worse. In
contrast, patients that crossed over to the nonopera-
tive group were older, had higher incomes, were more
likely to have upper lumbar disc herniation, less likely
to have a positive straight leg raise test, had less pain,
better physical function, less disability on ODI, and were
more likely to rate their symptoms as getting better
(260). They also identified multiple other factors with
subgroup analysis, which included level of disc hernia-
tion, duration of symptoms, presence of retrolisthesis,
patient functional status, effects of previous treatments
with epidural steroid injections and opioid medication,
outcomes after incidental durotomy, and reoperation
rates and associated risks with reoperation. In this as-
sessment, patients who had not received an injection
preferred surgery, whereas those who have received
injections had a higher rate of crossover to nonsurgical
treatment, even though this was confounded by the
increased desire to avoid surgery (263). The authors
concluded that 4 years and 8 years as treated analysis

showed statistically greater improvements in those
patients who were treated surgically. However, the
analysis of the RCT cohort failed to show a significant
difference based on the intent to principle due to sig-
nificant patient crossover, which was around 50% (221).

National trends in surgical interventions have been
increasing rapidly (202,216,218,220,264,265). Best et al
(264) assessed the national surgical trends for interver-
tebral disc disorders and spinal stenosis between 1994
and 2006. The number of procedures increased from 6.1
to 34.2 for intervertebral disc disorders, and from 0.38
to 3.46 for spinal stenosis per 100,000 population. Yo-
shihara and Yoneoka (202), in an assessment of national
surgical trends of lumbar degenerative disc disease in the
U.S. from 2000 to 2009, showed a 2.4-fold population-
adjusted increase. Bae et al (227) showed that from 2004
to 2009 there was an increase of spinal fusions for lumbar
spinal stenosis from 21.5 % to 31.2%, even though the
rate of decompressions decreased from 58.5 % to 49.2%.

Lopez et al (189), in a publication on trends in Medi-
care utilization and reimbursement for anterior cervical
discectomy and fusion, showed an annual increase in
procedure volume of 24.2% from 2012 to 2017. Fur-
thermore, hospital reimbursements for cervical spine
fusion surgeries without complications or comorbidities
experienced nominal and inflation-adjusted increases
of 9.5% and 0.7% respectively from $12,030 in 2012 to
$13,168 in 2017. Similarly, surgeon reimbursements for
single level and multilevel anterior cervical discectomy
and fusion each nominally decreased from $958 and
$1,173 in 2012 to $950 and $1,138 in 2017.

Reoperation rates for disc herniation and spinal
stenosis have been shown to vary from 10 to 23%
(227). Overall, 40% of postoperative patients develop
postsurgery syndrome or failed back surgery syndrome,
requiring further treatment (221,228,265-268). Unfor-
tunately, the numbers of pre- and post-operative pa-
tients with disabilities requiring surgical interventions
including complex fusions, those patients being treated
for failed back surgery syndrome, and patients with
refractory chronic low back pain continue to increase
(71-74,221-246,265-268).

Overall results of surgical interventions have been
lackluster, consequently, post-surgery syndrome, or pain
after operative procedures of the spine is observed in
a significant proportion of patients (221,228-235,265-
268). Fritsch et al (267) reported that epidural fibrosis,
recurrent disc herniation, instability, and facet joints
were responsible for recurring symptomatology.

Ideally, clinicians should first exhaust all treatment
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modalities in the low to moderate risk tier with patients
enduring chronic lower back pain before pursuing a sur-
gical intervention. A recent retrospective chart by Kim et
al (269) of more than 75 million individuals found that
guideline nonadherence in patients with newly diagnosed
low back pain (or lower extremity pain) contributed to a
substantial amount of economic burden in the US. Inter-
estingly, 38.7% of patients that underwent surgery did
not receive conservative management (neither physical
therapy or epidural steroid injections) accounting for $265
million dollars’ worth of healthcare expenses in the first 12
months after diagnosis (269). This gap in proper care utili-
zation indicates the need for a more informed perspective
regarding high-risk surgical solutions in order to achieve a
favorable outcome more effectively.

Multiple investigators have attempted to assess the
role of epidural injections in the prevention of surgery
for spinal pain in the form of systematic review and
meta-analysis of RCTs and retrospective observational
series (188,270-278) showing significant, but variable
success rate of epidural injections in avoiding surgery
ranging as high as 75% response rate. Despite the
demonstrated success rate of surgical interventions, the
struggle continues in managing patients after surgery
(279,280). One of the examples is back pain in surgically
treated degenerative lumbar spondylolisthesis (279).
Guidelines developed for the use of surgical interven-
tions for the treatment of chronic refractory back pain
in degenerative spondylolisthesis have established a
poor quality level of evidence and the need for further
evidence with studies evaluating primary outcome of
back pain in patients with degenerative lumbar spondy-
lolisthesis (281). Bond et al (279) showed improvement
in numeric rating scale (NRS) of back pain on average of
2.97 (SD 2.5 points at one year and clinically significant
improvement in back pain was observed in 75% of the
patients). Even then, 25% of the patients continue to
suffer even with minimal criteria used at 30% or so im-
provement, rather than 50% improvement. It was also
shown that rates of imaging in failed back surgery syn-
drome patients continue to increase, even in patients
with spinal cord stimulation (280), driving healthcare
costs and indicating lack of response to surgery and also
to spinal cord stimulation.

In this context, building on a stepwise strategy
stemming from a modest approach such as physical and
pharmacological therapy to interventional pain proce-
dures before considering surgery. This strategy allows
an additional opportunity to make adjustments to the
course of action before escalating care and avoid po-

tentially unnecessary or cost-prohibitive treatment. It is
worth noting that constant advancements in new lines of
treatment (chemonucleolysis, intradiscal therapies) and
regenerative medicine (nerve growth factor, stem cells,
plasma therapy) can bridge the gap between conserva-
tive and surgical intervention (269). While the results
from this novel approach provides encouraging improve-
ments in lower back pain, the limited number of RCTs
warrants further study (270). Ultimately, the judicious
application of interventional tools in a multidisciplinary
healthcare setting has the potential to improve pain
outcomes in patients diagnosed with chronic spinal pain.

4.2 Interventional Techniques

The use of interventional techniques for the treat-
ment of spinal pain and musculoskeletal disorders in-
creased until 2009, at which point utilization began to
decrease (193-200). Recent analysis of growth of utiliza-
tion of interventional techniques in managing chronic
pain in the Medicare population (193) showed an overall
decline in utilization of interventional techniques from
2009 to 2018 of 6.7%, with an annual decline of 0.8%
per 100,000 fee-for-service (FFS), despite an increase of
0.7% per year of population growth (3.2% of those 65
years or older), and a 3% annual increase in Medicare
participation from 2009 to 2018. Further, analysis of
utilization patterns of epidural procedures (194) showed
epidural procedures have declined at a rate of 20.7% per
100,000 Medicare enrollees from 2009 to 2018, with an
annual decline of 2.5 %. This analysis (194) also showed
a decline in all categories, with an annual decrease of
4.7% for lumbar interlaminar and caudal epidural injec-
tions, 4.7% decline for cervical/thoracic transforaminal
epidural injections, 1.1% decline for lumbar/sacral
transforaminal injections, and 0.4 % decline for cervical/
thoracic interlaminar epidural injections. Overall declines
were higher for lumbar interlaminar epidural injections
of 34.9%, compared to lumbar/sacral transforaminal epi-
dural injections of 9.4% (Fig. 5).

The utilization data also shows patterns which con-
tinue to fluctuate. As shown in Fig. 6, epidural injections
constituted 58% of all procedures in 2000, declining to
39% of overall utilization of interventional techniques
in 2018. This graphic display also shows changing pat-
terns of other procedures with increasing facet joint
interventions, even though they have plateaued or
declined in recent years (193,194). Figure 7 shows that
the pattern of utilization of the type of the procedures
also has significantly changed. As an example, in the
year 2000, lumbar interlaminar epidural injections con-
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Fig. 5. Frequency of utilization of epidural injections (annual change in the rate) by procedures from 2000 to 2018, in Medicare
recipients (194).
Reproduced with permission from authors and Pain Physician journal.
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Fig. 6. Distribution of procedural characteristics (rates) by type of procedures from 2000 to 2018 (193,194).
Reproduced with permission from authors and Pain Physician journal.
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Reproduced with permission from authors and Pain Physician journal.

Fig. 7. Frequency of utilization of epidural injections by procedures from 2000 to 2018, in Medicare recipients (194).

stituted 73.7% of all epidural procedures, declining to
34.5% in 2018. Similarly, lumbar transforaminal epidural
injections constituting 14.6% in 2000, increased to their
proportion of utilization to 53%. Cervical interlaminar
procedures were 9% in 2000, increasing to 10.1% in
2018 without any significant growth.

Manchikanti et al (282,283) published an analysis of
utilization trends and Medicare expenditures of spinal in-
terventional techniques until 2008. The data showed that
spinal interventional techniques increased 186.8%, at an
annual rate of increase of 14.1% per 100,000 FFS Medicare
beneficiaries (283). They showed overall per patient costs
were $1,054.33 in 2000, which increased to $1,104.57 in
2008. The total approved amounts in FFS population were
$362,347,025 in 2000 compared to $1,231,180,420 in 2008,
a 240% increase for all spinal interventional techniques.

The study of expenditures of epidural procedures in
chronic spinal pain in FFS Medicare population from 2009
to 2018 (195) showed a decrease in total expenditures
after adjusting to inflation. Inflation adjusted cost per
procedure per patient also decreased. However, prior to
the inflation, total expenditures increased by 14.6% or
an annual increase of 1.5% from $723,981,594 in 2009
to $829,987,636 in 2018. Inflation adjusted costs were

$847,058,465 in 2009 compared to $829,987,636 in 2018,
a reduction of overall 2%. Inflation adjusted cost per pa-
tient decreased from $988.93 in 2009 to $819.27 in 2018
with a decrease of 17.2% or an annual decline of 2.1%. In
addition, inflation adjusted costs per procedure decreased
from $399.77 to $377.94, with a 5.5% overall reduction or
0.6% annual reduction. The proportion of Medicare pa-
tients per 100,000 receiving epidural procedures decreased
9.1% or 1.1% annually. This evaluation also showed over-
all costs of transforaminal epidurals increased to 27.6% or
2% annually, whereas for lumbar interlaminar and caudal
epidural injections cost was reduced 2.7% or 0.3% annu-
ally prior to inflation adjustment. The proportion of pa-
tients receiving lumbar transforaminal epidural injections
reduced 6.5% or at an annual rate of 0.7% compared to
lumbar interlaminar and caudal epidural injections, which
decreased a total of 33.5% or an annual decline of 4.4%
(Fig. 8). Table 4 shows total allowed charges, which also
shows specific charges for each type of epidural injection.
Table 5 shows characteristics of Medicare beneficiaries and
utilization pattern of epidural interventions, whereas Fig.
9 shows epidural procedures and their utilization patterns
with number of patients visits and services, all of them
showing a decline, specifically services and visits showing
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Fig. 8. Frequency of utilizations of epidural injections in the FF'S Medicare population per 100,000 participants from 2009-

Reproduced with permission from authors and Pain Physician journal.
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Fig. 9. Epidural procedures rate per 100,000 FF'S Medicare population by services, episodes, and

overdoses, with a subsequent
increase of 18.2% death rate
in year ending from June

a more significant decline than the number of patients re-
ceiving epidural procedures. This assessment included only
epidural procedures and has not included percutaneous
adhesiolysis.

Cost expenditures analysis for facet joint inter-
ventions showed increases even after inflation adjust-
ment compared to declines for epidural procedures
(284).

2019 to May 2020, due to

COVID-19 pandemic (43-53,79,114,115,253,254,285-302).
Over the years, multiple reviews have been per-
formed in reference to opioid use, overuse, abuse, and
a multitude of adverse consequences including opioid-
related deaths (5-8,46,103,104,168,213-215,247-254,285-
289,303-318). The US drug overdose data of drug-related
deaths from 2018 shows an arrest of the escalation and
a dip in the curve towards reductions. However, recent
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Table 5. Characteristics of Medicare beneficiaries and utilization pattern of epidural interventional 2009-2018.

F2009 | F2010 | F2011 | F2012 | F2013 | F2014 | F2015 | F2016 | F2017 | F2018 | Change | Rate
g(.)i;ulation 307,006 308,746 311,583 313,874 316,129 318,892 320,897 323,127 326,625 327,167 6.6% 0.7%
2 65 years 39,570 40,268 41,370 43,144 44,704 46,179 47,734 49,244 51,055 52,347 32.3% 3.2%
Medicare
beneficiaries 45,801 46,914 48,300 50,300 51,900 53,500 54,900 56,500 58,000 59,600 30.1% 3.0%
> 65 years 38,177 38,991 40,000 41,900 43,100 44,600 46,000 47,500 49,200 50,800 33.1% 3.2%
:{Zazrsés 83.4% 83.1% 82.8% 83.1% 83.0% 83.4% 83.6% 84.1% 84.7% 85.2% 2.3% 0.2%
< 65 years 7,624 7,923 8,300 8,500 8,800 8,900 9,000 9,000 8,900 8,800 15.4% 1.6%
15351{311221 F2009 F2010 F2011 F2012 F2013 F2014 F2015 F2016 F2017 F2018 Change Rate
(S/ilil‘;isf: d) 2,118,840 | 2,205,160 | 2,290,740 | 2,311,880 | 2,251,720 5{,%%68,300 2,288,520 | 2,335,000 | 2,197,300 | 2,196,100 3.6% 0.4%
Rate 4,626 4,700 4,743 4,596 4,339 4,240 4,169 4,133 3,788 3,685 -20.4% -2.5%
Episodes 1,727,640 | 1,793,240 | 1,866,800 | 1,894,380 | 1,849,100 | 1,836,400 | 1,851,940 | 1,895,620 | 1,785,900 | 1,798,100 4.1% 0.4%
Rate 3,772 3,822 3,865 3,766 3,563 3,433 3,373 3,355 3,079 3,017 -20.0% -2.5%
Visits 1,681,200 | 1,748,660 | 1,823,380 | 1,853,120 | 1,831,420 | 1,822,260 | 1,842,720 | 1,887,260 | 1,778,580 | 1,791,200 6.5% 0.7%
Rate 3,671 3,727 3,775 3,684 3,529 3,406 3,357 3,340 3,067 3,005 -18.1% -2.2%
Patients 856,540 891,640 936,500 967,080 959,520 971,280 993,960 | 1,027,120 | 1,001,700 | 1,013,080 18.3% 1.9%
Rate 1,870 1,901 1,939 1,923 1,849 1,815 1,810 1,818 1,727 1,700 -9.1% -1.1%
Age groups (Patients)
> 65 Years 686,060 711,020 737,080 756,680 747,640 760,140 783,140 820,060 809,940 832,000 21.3% 2.2%
% 80.1% 79.7% 78.7% 78.2% 77.9% 78.3% 78.8% 79.8% 80.9% 82.1% 2.5% 0.3%
Rate 1,498 1,516 1,526 1,504 1,441 1,421 1,426 1,451 1,396 1,396 -6.8% -0.8%
<65 Years 170,480 180,620 199,420 210,400 211,880 211,140 210,820 207,060 191,760 181,080 6.2% 0.7%
Rate 372 385 413 418 408 395 384 366 331 304 -18.49% | -2.2%
Episodes by age
=65 1,365,840 | 1,413,080 | 1,452,280 | 1,466,500 | 1,421,500 | 1,421,960 | 1,446,800 | 1,501,960 | 1,433,840 | 1,466,960 7.4% 0.8%
Rate 2,982 3,012 3,007 2,916 2,739 2,658 2,635 2,658 2,472 2,461 -17.59% | -2.1%
<65 361,800 380,160 414,520 427,880 427,600 414,440 405,140 393,660 352,060 331,140 -8.5% -1.0%
Rate 790 810 858 851 824 775 738 697 607 556 -29.79% | -3.8%
Episodes by PLCR
HOPD 577,100 591,640 618,400 611,780 586,380 584,120 581,020 587,380 538,880 538,200 -6.7% -0.8%
Rate 1,260 1,261 1,280 1,216 1,130 1,092 1,058 1,040 929 903 -28.39% | -3.6%
ASC 460,740 469,840 501,920 522,560 498,040 502,180 511,920 542,800 508,100 510,360 10.8% 1.1%
Rate 1,006 1,001 1,039 1,039 960 939 932 961 876 856 -14.99% | -1.8%
Office 689,800 731,760 746,480 760,040 764,680 750,100 759,000 765,440 738,920 749,540 8.7% 0.9%
Rate 1,506 1,560 1,546 1,511 1,473 1,402 1,383 1,355 1,274 1,258 -16.59% | -2.0%

Rate: per 100,000 Medicare beneficiaries

Change: Of change from 2009 to 2018, GM - Geometric average. PCPY - Percentage of Change from Previous Year

Source: Manchikanti L, et al. Declining utilization and inflation-adjusted expenditures for epidural procedures in chronic spinal pain in the Medicare popula-
tion. Pain Physician 2021; 24:1-15 (195).

reports by Health Alert Network of CDC Health Advisory (46)  COVID-19 pandemic. This report showed based on the recent
showed a significant increase in fatal drug overdoses across provisional data that approximately 81,230 drug overdose
the US driven by synthetic opioids before and during the deaths occurred in the US in the 12 months ending in May

S46 www.painphysicianjournal.com
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Fig. 10. Twelve-month provisional® drug overdose death
counts for all drugs’, synihetic opioids’, cocaine’, and
psychostimulants’, for 50 states, the District of Columbia,
and New York City: 12-months ending in June 2019 to
12-monihs ending in May 2020/.

* Provisional drug overdose death counts are based on death
records received and processed by NCHS. Provisional drug
overdose death data are often incomplete, and the degree of
completeness varies by jurisdiction and 12-month ending
period.

® Deaths were classified using the International Classification
of Diseases, Tenth Revision (ICD-10). The drug classes are
all nested within all drug overdose deaths, but multiple drug
classes may be involved in a single drug overdose death.

¢ Drug overdose deaths, as defined, that involve synthetic opi-
oids other than methadone (T40.4).

4 Drug overdose deaths, as defined, that involve cocaine
(T40.5).

¢ Drug overdose deaths, as defined, that involved psychostimu-
lants with abuse potential (T43.6).

fIncluded time periods will have some amount of overlap.
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2020, as shown in Fig. 10 (286). Thus, a worsening of the
drug overdose epidemic in the US has not only shown a re-
surgence, but also is the largest number of drug overdoses
for a 12-month period ever recorded (46,293). This report
is preceded by news of declining 4.1% from 2007 to 2018
(285). However, since then, the number of overdose deaths
increased 18.2% from the 12 months ending in June 2019
to the 12 months ending in May 2020 (Fig. 10) (286). Fur-
ther, increases of the drug overdose deaths ranged more
than 20% in 25 states and the District of Columbia, 10%
to 19% in 11 states and New York City, and 0% to 9% in
10 states. However, overdose deaths decreased only in 4
states (Appendix Fig. 1).

The CDC report also delved into various issues re-
lated to COVID-19. The increases in overdose mortality
began in 2019, even before COVID-19 and continued
into 2020, exacerbated by the COVID-19 national emer-
gency in the US in March. The acceleratio