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ABSTRACT

Background: Interventional procedures to diagnose and treat chronic pain of spinal origin in the
spine and the limbs are commonly performed but there is a lack of guidance regarding the
indications, frequency, technical aspects, requirements for image guidance, outcomes, and
complications of these procedures. The guidelines in this document address these aspects and
were developed by a group of clinicians, researchers, patient partners, and representatives from
provincial healthcare regulatory and funding bodies.

Methods: Reviews of published literature were performed on commonly performed spinal
procedures for pain and the evidence was synthesized using a qualitative approach. Evidence-
based clinical practice recommendations for each procedure were graded on a scale from A to D,
or as insufficient, according to U.S. Preventative Services Task Force (USPTF) grading of
evidence guidelines, with the level of certainty rated as high, medium or low. All consensus
recommendations required at least 75% agreement among the guideline panel. Good clinical
practice statements for these procedures were also formulated.

Recommendations: The guidelines presented here are clinical practice recommendations and
good clinical practice statements for procedures performed for pain originating from the cervical,
lumbar spine and sacroiliac joints based on the current literature, consensus, and expert opinion.
Clinical indications, evidence for efficacy and suggested frequency for repeated procedures,
complications and recommendations for avoiding these have been proposed.

Interpretations: These guidelines provide evidence-based recommendations and good clinical
practice statements for performing diagnostic and therapeutic spinal interventions for chronic

pain.
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INTRODUCTION

Chronic pain in the spine (axial pain) or in the distribution of spinal nerves (radicular pain) is
pain that persists or recurs for longer than 3 months (1). The prevalence of low back and neck
pain increases with age, with 10-20% of persons over 70 years of age reporting moderate or
severe pain (2) with a prevalence of approximately 17.8% in the Canadian population (3) while
the prevalence of these morbidities is expected to increase in our aging population (4). Patients
with persistent low back, neck and radicular limb pain tend to have high levels of pain and

disability with minimal improvements over time (5) and enormous healthcare costs (6).

Interventional procedures including epidural injections, nerve root blocks, procedures on the
spinal facet and sacroiliac joints such as intra-articular (in the joint) injections, diagnostic
innervation blocks to treat facet pain, and radiofrequency ablative neurotomies are often
performed to relieve spinal pain. There has been a rapid increase in the last two decades in the
number of image-guided interventional procedures by trained practitioners to relieve axial and
radicular pain in the United States (7). However, the Canadian population with these pain
syndromes often lack access to trained providers who are credentialed to perform these
procedures using appropriate image guidance (fluoroscopy and or ultrasound) in patients with
indications that are supported by evidence (8). This gap in care is further exacerbated by mixed
interpretation of evidence on interventions for axial and radicular spinal pain from various

professional organizations and regulatory bodies (9,10).

Methodologically-sound recent guidelines from professional societies on patient selection and
technical aspects for spinal pain procedures (11-13) have not been adopted in recent studies

(14,15) or in the Canadian clinical practice (16) because of the differences in the healthcare



delivery and care models in Pain Medicine between other developed countries and Canada.
There is also a lack of Canadian perspective in these recommendations given the unique
challenges such as long wait times for care for patients with pain (17) and, until recently, lack of
a robust training framework in Canada in Pain Medicine (18). It is also important to recognize
that interventional procedures for patients with spinal and radicular pain have best possible
outcomes when healthcare providers will employ a multimodality care model encompassing the
4Ps (Pharmacology, Physical therapy, Psychology, Procedural treatments) for each patient while
recognizing not all modalities will be required for each patient. In general, conservative and less-

invasive options should always be utilized prior to offering more invasive treatments.

The objectives of the evidence-based clinical practice recommendations and good clinical
practice statements presented in this document are to ensure best possible interventional care,
improve the quality of research, and assist with clinical practice pathways and authorization
decisions for patients with axial and radicular pain. The guidelines presented here are based on
synthesis of the best available evidence with perspectives from patients, researchers, healthcare
providers, regulatory and funding bodies. The overarching goal of this process was to ensure

patients benefit from the best available evidence for efficacy and safety of these procedures.
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SCOPE

The recommendations for developing evidence-based clinical practice guidelines were followed

(19). The objectives of the recommendations and statements presented in this document are to

guide interventional care, improve the quality of research, and assist with clinical practice

pathways and authorization decisions for patients with axial and radicular pain. The population

of interest is adult patients with chronic axial and/or radicular spine pain that is not associated

with cancer. Evidence was evaluated and recommendations were made for the following

procedures that are frequently performed for axial and radicular pain syndromes:

e Cervical and lumbar facet joint procedures: intra-articular injections, joint innervation
injections (medial branch blocks), radiofrequency ablation (RFA) of joint innervation

e Sacroiliac joint procedures: intra-articular injections, joint innervation injections (lateral
branch blocks), radiofrequency ablation (RFA) of joint innervation.

e Lumbar epidural steroid injections through three approaches: interlaminar, transforaminal,
caudal

e Paravertebral nerve blocks and erector spinal plane injections

Good Clinical Practice statements were also issued for following aspects related to the

procedures listed above:
e Training and credentialing requirements

e Frequency of lumbar epidural injections in relation to efficacy and safety of administered

steroids

e Standards of sterility for axial interventions for pain

14



The clinical practice recommendations were based on the strength of direct evidence available
for these procedures while the good clinical practice statements were based on evaluation of

indirect clinical evidence and expert consensus opinion.
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RECOMMENDATIONS

The initial searches of medical databases identified 19,191 unique publications. The screening of
titles and abstracts resulted in exclusion of 17,618 publications because of lack of relevance to
the topics of interest. Out of the 1,573 publications identified for screening of the full text, 1,421
were excluded because these did not meet the inclusion criteria. A total of 50 publications were
identified for data extraction and the remainder 102 were excluded because these either did not
compare or evaluate interventions or outcomes of interest, had missing data, or were found to be
not relevant to the review upon perusal of the methodology (Appendix 1). The summary of

results of the 50 included studies are presented in Appendix 4 (Tables I and II).

We developed 23 evidence-based recommendations (Error! Reference source not found.). We
also developed 19 procedure-specific (Error! Reference source not found.) and 6 practice
aspects-related good clinical practice statements (Error! Reference source not found.) for the
five procedure categories - cervical facet joint procedures, lumbar facet joint procedures,
sacroiliac joint procedures, lumbar epidural steroid injections, and paravertebral nerve and
erector spinal plane injections. Appendix 7 contains the systematic review of literature that

underpins the recommendations and the guidelines.
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METHODS

Our guideline was developed in partnership with the Canadian Pain Society. We followed the
AGREE II framework for the development of this guideline (45). We followed guideline
standards from the Guidelines International Network (46), and the Guidance for Reporting

Involvement of Patients and the Public (short-form) reporting checklist (47) Appendix 8.

This project received financial and human resource support from the Department of Anesthesia
and Pain Medicine at the University Health Network-Sinai Hospital System-Women’s College
Hospital (Toronto, Ontario), the National Pain Center, McMaster University (Hamilton,

Ontario), and the Canadian Pain Society. Grading of the recommendations was done according

to the United States Preventive Services Task Force (USPSTF) grading of evidence guidelines (
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LEGENDS

Error! Not a valid bookmark self-reference.

Box 2. United States Preventive Services Task Force (USPSTF) framework for levels of
certainty regarding net benefit (20,21).

Appendix 1. Study selection for review of chronic non-cancer axial pain

Appendix 2. An outline of study specific risk of the bias for randomized controlled trials

included in the guidelines using the modified Cochrane risk of bias tool version 2.

Appendix 3. A summary of the risk of the bias assessment for randomized controlled trials

included in the guidelines using the modified Cochrane risk of bias tool version 2.

Appendix 4. Characteristics of randomized controlled trials included in the guidelines.
Appendix 5. Details of outcomes in the selected randomized controlled trials

Appendix 6. Membership of Committees and Panel for the Guidelines.

Appendix 7. Narrative review of the literature identified to formulate the guidelines.
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Appendix 8. Guidance for Reporting Involvement of Patients and the Public (short-form)
reporting checklist version 2 (GRIPP2).

Table 1. Summary of clinical recommendations.

Table 2. Summary of Good Clinical Practice statements for specific procedures.

Table 3. Good Clinical Practice statements on practice aspects related to spinal procedures to
relieve pain. & Error! Reference source not found.) (48,49). This grading system allows
conclusions for each topic to be graded on a scale from A to D, or as insufficient, with the level
of certainty rated as high, medium or low (27).This system, which has been modified for use in
interventional pain management guidelines drafted by many national and international societies
(28-31) and it was chosen over others because of its flexibility (32,33) which permits high-grade
recommendations in absence of high-quality level I studies, which are challenging to conduct for

invasive procedures.

Composition of Participating Groups

This guideline project was composed of five committees or panels with membership from across
six Canadian provinces: Steering Committee, Evidence Synthesis Committee, Multidisciplinary
Clinical Expert Committee, Guideline Panel and the Patient Partner Committee, The Guideline
Steering Committee had four members (JB, NB, PP, JP) with expertise in Pain Medicine and
guideline development and it was formed to oversee the process of formulating the guidelines
performed by the other committees or panels. This Committee, in consultations with clinicians,
researchers and patients with lived experience of pain, identified the topics relevant to
interventions for spinal and radicular pain that required clinical recommendations and good

clinical practice statements. The consultations were done through electronic communications and
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an in-person meeting consisting of 20 stakeholders. The coronavirus pandemic resulted in a
temporary pause to this process that lasted until the summer of 2021. The Evidence Synthesis
Committee identified and synthesized the evidence relevant to the procedures in the guideline. It
consisted of three physicians with clinical expertise in performing procedures and formal
methodological training in evaluating evidence with all members possessing a Masters or Doctor
of Philosophy in Clinical Epidemiology (AB, HS, YH, JK). These physicians were assisted by a
Medical Information Specialist and a team of researchers at McMaster University, Hamilton,
Ontario. The Guideline Panel voted on the proposed recommendations for the guidelines. It
consisted of 12 clinical experts and researchers, healthcare regulators, administrators and
funders, methodologists with expertise in clinical epidemiology, and people with lived
experience of pain. Three of the members of this committee who represented a provincial health
funder, a patient advocate and a physician regulatory College endorsed the process but withdrew
from voting because of a lack of familiarity with the contents of the guidelines. The other 10
members on the panel were clinicians from the specialties involved in caring for patients with
pain: Anesthesia and Pain Medicine (3), Family Medicine with a focus on Pain Medicine (1),
Physical Medicine and Rehabilitation (2), Psychiatry (1), Obstetrics and Gynecology (1), and
Medical Imaging / Interventional Radiology (1) and one representative of a provincial health
funder. All personnel involved with the guidelines were asked to declare their conflicts of
interest (COI) and these were managed appropriately (e.g., not allowing personnel with a COI to

vote on issues impacted by the COI).

The Multidisciplinary Clinical Expert Committee consisted of clinical experts in Pain Medicine

who had an in-depth understanding of the role of interventional procedures for spinal and
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radicular pain. This committee voted on specific domains of good clinical practice related to
spine interventions that did not have sufficient evidence to be addressed by the Guideline
Evidence Synthesis Committee. These domains were credentialling, use of image-guidance for
procedures, sterility while performing procedures, and frequency of performing procedures. The
10 members on the panel were clinicians from the specialties involved in caring for patients with
pain: Anesthesia and Pain Medicine (2), Family Medicine with a focus on Pain Medicine (3),
Physical Medicine and Rehabilitation (3), and Medical Imaging (2). The Patient Partner
Committee was comprised of seven individuals with lived experience of pain. These partners
helped the Steering Committee by identifying procedures for relieving spinal and procedural pain
that were a priority, and in reviewing the recommendations approved by the Multidisciplinary
Clinical Expert Committee. Three of the members represented the Canadian Chronic Pain
Network from Ontario and Nova Scotia (50), one of the five chronic disease networks funded by
the Canadian Institutes of Health Research’s Strategy for Patient-Oriented Research (SPOR).
Two of the members represented the Quebec Chronic Pain Association and the other two
members were from Saskatchewan and British Columbia and represented the Canadian Arthritis

Alliance and the International Association for the Study of Pain, respectively.

The full list of these guideline committee and panel members along with their backgrounds and

affiliations can be found in Appendix 6.

Selection of Priority Topics

Our steering committee employed an iterative process that included numerous tele- and
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video-conference calls, email discussions, and in-person meetings to establish five categories of
procedures to relieve spinal and radicular pain (cervical facet procedures, lumbar facet
procedures, lumbar epidural injections, sacroiliac joint procedures, and paravertebral and erector
spinae plane injections) to be addressed in these guidelines. Each procedure category was
divided into sub-categories based on the commonly performed interventional approaches for
spinal and radicular pain. Published literature on these procedure categories was identified that
focused on efficacy, effectiveness and safety of these procedures. A narrative approach to
evidence synthesis was adopted (Appendix 7) in view of the heterogeneity of the available

literature that prevented meta-analysis.

Literature Review and Quality assessment

A comprehensive search for the evidence was performed by personnel with expertise in this
domain (a Medical Information Specialist and four Pain Medicine Physicians with expertise in
evidence synthesis methodology) to identify randomized controlled trials that compared
interventional procedures of interest to control treatments or conventional medical management.
Details of the search strategy have been published (Wang 2021) and it is summarized here for
context. A systematic review of randomized controlled trials that explored the effectiveness and
harms of interventional procedures for the management of spinal or radicular, chronic, non-
cancer, spine pain was performed. Eligible studies were identified through a systematic search of
Medline, EMBASE, CINAHL, Cochrane Central Register of Controlled Trials and Web of
Science from inception without language restrictions until June 30, 2023. Eligible trials enrolled
primarily adult patients (=18 years old) with spinal or radicular, chronic, non-cancer pain.

Participants in these RCTs were randomized to different, currently available, interventional
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procedures or to an interventional procedure and a placebo/sham procedure or usual care with at
least 10 participants in each arm. Outcomes of interest (accuracy, efficacy, and safety) were
measured at least 1 month after randomization. A team of reviewers independently screened
articles identified through searches, extracted information, and assessed risk of bias of eligible
trials using the modified Cochrane instrument to evaluate risk of bias. Search engines used
during composition of the various sections included MEDLINE, Embase, Google Scholar and
Cochrane Database of Systematic Reviews with the date range being from inception until
December 31, 2024, in addition to examination of the reference sections of all identified the
location of pain (e.g., back pain, neck pain, lumbar pain, cervical pain), anatomical pain
generators (e.g., lumbar spine, cervical spine), and procedures (e.g., epidural steroid injections,
facet joint injections, medial or lateral branch nerve blocks, radiofrequency neurotomy or
ablation). The MEDLINE search strategy is outlined in

Appendix 1. A systematic review was conducted and the risk of bias for each included study

was evaluated using the modified Cochrane Risk of Bias version 2 tool (

Appendix 2 and

Appendix 3). Relevant literature was also identified from the reference lists of included RCTs
and other literature identified through searches of medical databases. Lower levels of evidence
including comparative studies lacking randomization, and cohort studies were included in
framing of recommendations and good clinical practice statements when these studies were
relevant to the topic of interest. Upon careful consideration, it was decided not to conduct a
meta-analysis due to substantial heterogeneity in the literature on the nature of interventions,

outcome measures of trials evaluating these interventions, and follow-up durations across the
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studies. We did nor perform a cost-effectiveness analysis due to the wide variation in costs of

interventional procedures of interest and the lack of data for this domain.

Development of recommendations

We divided the recommendations and good clinical practice statements for the spinal procedures
to treat pain were divided based on the different parts of the spine (cervical, lumbar, sacroiliac,
paravertebral) with sub-divisions based on the targets and types of procedures (facet or sacroiliac
joint intra-articular or innervation injections or radiofrequency ablation, epidural or nerve root
injections). The Evidence Synthesis Committee synthesized the evidence relevant to the
procedures in the guideline, proposed recommendations based on the synthesized evidence using
the USPTF system for evaluating the grade of the recommendation and the level of certainty
based on the strength of the evidence supporting the recommendation, and presented a draft to
the Guideline Panel for voting. The Evidence Synthesis Committee also identified aspects of
clinical practice that did not have direct evidence in support of or against the statements and
presented these as Good Clinical Practice statements to the Multidisciplinary Clinical Experts
Committee for voting. Good clinical practice statements are appropriate when substantial clinical
or real-world experience suggests that the included actions will do more good than harm, but
little direct research evidence exists (51), a scenario that is common in interventional procedures
in Pain Medicine. These statements represent guidance that we considered important but were
not appropriate for systematic reviews and formal ratings of certainty of evidence. We were
confident that for each statement, the action had a net benefit, each action was useful for health
care providers, and no sensible alternatives existed, all of which justify including good practice

statements.
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For each of our recommendations and good clinical practice statements, relevant data were
shared with panelists for review, refinement, and discussion through electronic communications
and during four virtual meetings from November 2023 to May 2024. The Evidence Synthesis
Committee sourced additional data when our reviews were lacking (e.g., frequency of
procedures, sterility) or reassessed the recommendations and the statements when requested by
the relevant Committee or Panel. In advance of each panel meeting, the 3 members of the
Evidence Synthesis Committee (A.B., H.S., Y.H.,J.K.) wrote the draft recommendations and
good clinical practice statements; comments and feedback were documented throughout the
review process. We set a 75% threshold for agreement by committee or panel members on
recommendations and good clinical practice statements a priori but achieved 100% agreement on
most decisions. We followed a formal, consistent process in generating each good practice

statement; they were drafted iteratively during guideline development and refinement (52).

External Review

Following the completion of the initial review from the Guideline Panel and the
Multidisciplinary Clinical Expert Committee, the recommendations and good clinical practice
statements were sent to the Patient Partner Committee for review during January to March 2025.
Feedback was sought actively and incorporated in the recommendations and good clinical
practice statements to reflect concerns of persons with lived experience of pain and to enhance
comprehension by healthcare providers and patients. We also had two internationally-renowned
clinical and research experts in interventional procedures in Pain Medicine (Dr. Samer Narouze

from the United States of America and Dr. Jan van Zundert assisted by his colleague Dr. Laurens

25



Peene from the Netherlands) review the recommendations for scientific accuracy and validity.
Both these experts had contributed to guidelines on interventional procedures in Pain Medicine
in the past and they provided written feedback after reviewing the document. Their feedback
improved the explanation of our document and descriptions of contextual factors that can
influence applicability of the recommendations and good clinical practice statements, but did not

alter the direction or strength of our recommendations.

Management of Competing Interests

We adhered to the principles and practices recommended by the Guidelines International
Network to manage competing interests (53). Members of our steering committee and guideline
committees and panels completed individual, signed disclosure-of-interest forms at committee
inception, and throughout the guideline development process, when required. Steering committee
meetings included dedicated time to query members’ changes to any competing interests
(adjudicated by the steering committee Chair); any changes prompted members to update their
written forms. None of the Committee or Panel members had competing interests related to the
recommendations and good clinical practice statements, so no one had to abstain from voting.

We collected competing interest forms and stored them electronically.

IMPLEMENTATION
In collaboration with the Canadian Pain Society, the National Pain Center at McMaster

University (Hamilton, Ontario), and the Department of Anesthesia and Pain Medicine at the
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University Health Network-Sinai Hospital System-Women’s College Hospital (Toronto,
Ontario), we are developing knowledge transfer resources to support health care providers and
patients in discussing interventional procedures for treating spinal and radicular pain in adults
with chronic non-cancer pain. In partnership with the Canadian Pain Society and the National
Pain Center at McMaster University (Hamilton, Ontario), we are creating a suite of educational
resources (e.g., whiteboard videos, infographics) for health care providers and patients. These
resources will be shared through multiple venues, including academic and professional
conferences, traditional media, and social media channels, and in collaboration

with leading national health organizations. The Canadian Pain Society will play a lead role in
disseminating and evaluating the uptake of our guideline and will track it over time. These
guidelines will be published online for a period of 5 years. At the request of our patient partner
committee, we will also create a lay summary of recommendations for easy reading. Following
this period, a survey will be sent out to healthcare providers and patients to gather information
about public opinion and develop a plan for revising the guidelines. Our steering committee will
monitor evidence and partner with the Canadian Pain Society to update the guideline based on
regular literature search updates to identify new evidence as it becomes available over the next 3
to 5 years as ongoing multiple centre RCTs are published on some of the procedures addressed in

these guidelines.

OTHER GUIDELINES
The interpretation of evidence in our guidelines is aligned with recent international, multi-society

guidelines on specific procedures for spinal and radicular pain (11,12,54). However, our
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guidelines reflect the realities of the Canadian healthcare environment in terms of the availability
of trained physicians, resources (e.g., fluoroscopy and ultrasound machines for procedural
guidance, adequately equipped centres to offer these procedures), and wait times for care.
Further, unlike some of the international multi-society guidelines (11,12,54), we actively sought
and incorporated feedback from a variety of stakeholders throughout the guideline development
process including persons with lived experience of pain, members of physician regulatory bodies
(Canadian provincial Colleges of Physicians and Surgeons), and payors (members of Canadian

provincial Ministry of Health decision makers for funding of healthcare).

A recent publication on interventional procedures for chronic spine pain, based on network meta-
analyses, strongly recommended against all the procedures evaluated in it for spinal pain (55)
and is in marked contrast to the recommendations by our multidisciplinary panel and other recent
guidelines (11,12,54). There were several flaws in the methodological approach adopted for
formulating the recommendations in this publication including the violation of the assumption of
transitivity that implies that interventions and populations in the studies included in a network
meta-analysis are comparable with respect to characteristics that may affect the relative effects
(56). Further, combining treatments for patients with different pain syndromes (e.g. cervical
radicular pain and sacroiliac joint pain) using a network meta-analysis is similar to combining
treatments for different pathologies that is very likely to lead to erroneous conclusions. It is
analogous to combining the evaluation of surgery for brain tumors with chemotherapy for lung
tumors and then stating surgery for brain tumors does not work for lung tumors, hence the
recommendation against surgery for lung tumors. The lack of rationale and scientific merit in

this approach is obvious. Unlike other aspects of meta-analyses that can be evaluated statistically
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(e.g. heterogeneity), the assumption of transitivity relies on clinical judgement that was sadly

lacking in this published guideline.

GAPS IN KNOWLEDGE
Developing our recommendations identified several evidence gaps. We lack up-to-date

information regarding the prevalence of spinal and radicular pain in Canada, so the magnitude of
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the problem and intervention effects remain unknown. Despite our intention to assess efficacy
and safety of interventional pain procedures, our work was limited based on how data were
presented in the original studies and how these studies were conducted in terms of blinding of
participants and outcome assessors. None of the publications documented intervention effects
based on sex, gender, culture, ethnicity, or disease severity, limiting our ability to identify
whether intervention benefits and harms varied by subgroups. We have very limited data

on interventional procedures for spinal and radicular pain in adults over 85 years of age,
identified as a member of a racial or an ethnic minority, or those living with physical disabilities.
Few studies reported data on adverse events and complications using a systematic approach
proposed a priori; this limit or ability to evaluate potential harms of interventional procedures.
There was limited evidence on efficacy and effectiveness of interventional procedures beyond

six months, so there is a clear need for data from longer-term trials.

We also identified several knowledge gaps throughout the development of our recommendations
and good clinical practice statements. Some examples of these gaps include a lack of:
e Well designed, large, randomized studies are required to compare outcomes of SIJ RFA
in patients with and without prior confirmatory diagnostic LBB.
e High quality prospective research is needed to evaluate the safety of cervical RFA.
e Role of ultrasound for guiding lumbar facet procedures and for performing RFA in the
cervical, lumbar, and sacroiliac joints needs to be evaluated rigorously.
LIMITATIONS
We focused exclusively on the role of interventional procedures for spinal and radicular pain,

recognizing that interventions performed for pain due to musculoskeletal pathologies in the limbs
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(e.g., joint injections, procedures on tendons and on peripheral entrapped or injured nerves) are
performed frequently and also need guidance for healthcare providers and patients. We intend to
address these procedures as our next step in providing evidence-based guidelines.

Developing our guideline using the USPTF rubric, and not GRADE, required us to make
judgement calls based on a semi-quantitative interpretation of published evidence, an approach
that research methodologists may not entirely agree with. There was substantial heterogeneity in
procedural details and frequency that limited us from performing meta-analyses for specific
intervention characteristics that may improve health outcomes. Because the literature searches
were completed for our meta-analyses in 2024, additional reports may have been published that

may impact on the validity of our recommendations in the future.

CONCLUSIONS
Persistent spinal and radicular chronic pain of a moderate to severe intensity is prevalent in

adults worldwide. Interventional procedures to diagnose and treat this pain are commonly
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performed by physicians and surgeons from a variety of specialties. To improve outcomes for
patients with this type of pain, we encourage health care providers, professional regulatory
bodies and the healthcare payors to apply and share our guideline so patients can have informed
discussions about the balance of benefits and harms for available, acceptable, and feasible

interventional procedures.
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