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Abbreviations 

AS ankylosing spondylitis 

ASIPP American Society of Interventional Pain Physicians  

CBT cognitive behavioural therapy 

CLBP chronic low back pain 

CRD Centre for Reviews and Dissemination 

GDG guideline development group 

KCE Belgian Health Care Knowledge Centre 

MBB medial branch block 

NICE  National Institute for Health and Care Excellence 

NSAIDs non-steroidal anti-inflammatory drugs 

NRS numeric rating scale 

ODI Oswestry Disability Index 

PSRN palisade sacroiliac joint radiofrequency neurotomy 

RCT randomized controlled trial 

RF radiofrequency 

SI sacroiliac 

SR systematic review 

TOP Towards Optimized Practice 

VAS visual analog scale 
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Context and Policy Issues 

A number of adults will develop back pain at some point in their life time and typically is 

self-limiting; however, approximately 2% to 7% of adults may develop chronic back pain.
1
 

Chronic back or neck pain may be debilitating and have consequences on quality of life. 

Although the prevalence is high, the management of the pain remains to be difficult and 

complex for physicians and other involved healthcare providers. 

Percutaneous rhizotomy is a procedure that is becoming increasingly popular and there is 

conflicting evidence for effectiveness in the literature in chronic pain management.
2
 It is a 

surgical procedure that involves severing the nerve roots in the spinal cord and preventing 

the pain signals from reaching the brain which will alleviate pain and muscle spasms.
3
 This 

particular procedure may also be described as neurotomy, neurolysis, nerve ablation  and 

denervation. It will be referred to as percutaneous rhizotomy in this report. This procedure 

may be performed in a continuous and pulsed manner, where the former is performed at a 

temperature of 60 to 90
o
C for 60 to 90 seconds and the latter is performed in short pulses 

where the temperature does not exceed 42
o
C.

4
 

Prior to considering percutaneous rhizotomy, patients and their healthcare providers may 

consider less invasive options for pain management, including medications such as non -

opioid and opioid analgesics and/or non-pharmacological therapy including physical therapy 

and cognitive behaviourial therapy. Despite the different options available, the management 

of chronic pain remains a challenge for healthcare providers. 

Currently, in Canada, some jurisdictions cover this particular procedure while some do not. 

Considering an invasive procedure will have particular risk, i t would be useful to consider its 

efficacy, safety and cost effectiveness since it may affect policy decisions. 

The purpose of this report is to review the clinical and cost-effectiveness of percutaneous 

rhizotomy for pain reduction in patients with chronic low back and/or neck. It will also review 

the available guidelines for the use of percutaneous rhizotomy. 

Research Questions 

1. What is the clinical effectiveness of percutaneous rhizotomy for adult patients with 

chronic back or neck pain? 

2. What is the cost-effectiveness of percutaneous rhizotomy for adult patients with 

chronic back or neck pain? 

3. What are evidence-based guidelines informing the use of percutaneous rhizotomy for 

adult patients with chronic back or neck pain? 

Key Findings 

Six systematic reviews, three primary studies and five clinical guidelines were identified for 

this review. No evidence regarding the cost-effectiveness of percutaneous rhizotomy for 

adult patients with chronic back or neck pain was identified. 

Most of the identified systematic reviews concluded the available evidence was of low 

quality and the benefits appear to be conflicting. Most of the systematic reviews did not pool  

the data for a summary statistic, making it difficult to know the overall effects for 

percutaneous rhizotomy.  
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Although two of the identified primary studies , one in patients with ankylosing spondylitis 

and one in patients with lumbar facetogenic pain, indicated there was a benefit for the 

procedure, one of these studies was short term (24 weeks) and both were conducted in 

China. The third identified primary study was conducted in the Netherlands and did not find 

there were benefits for pain when the procedure was added to physical therapy. The 

generalizability of these primary studies to the Canadian population may be difficult. 

The five guidelines also recognized there is limited available data for this procedure and 

either had weak recommendations or did not recommend percutaneous rhizotomy. One 

guideline did suggest certain people may benefit from percutaneous rhizotomy but patients 

must be carefully selected and identified. 

Methods 

Literature Search Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2013 and February 5, 2018.  

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

 

Table 1: Selection Criteria 

Population Adults with chronic back and/or neck pain (including, but not limited to lumbar facet syndrome, lumbar 
spondylosis, facet arthrosis, spondylitis, spinal stenosis, radiculopathy) 

Intervention Percutaneous  rhizotomy (including, but not necessarily limited to selective dorsal rhizotomy, dorsal 
rhizotomy, selective posterior rhizotomy, facet rhizotomy, lumbar facet radiofrequency denervation, 
radiofrequency rhizotomy, image guided rhizotomy -- only if the procedure is performed percutaneously) 

Comparator Non-invasive treatments e.g., psychological and physical therapies; medication (e.g., opioids  and non-
steroidal anti-inflammatories); placebo or sham procedures.  

Outcomes Question 1: Clinical benefit/harm, safety/efficacy e.g., pain reduction, quality of life, function, avoidance of 
more invasive procedures, reduction in medication use (e.g., opioids) 
Question 2: Cost-effectiveness 
Question 3: Guidelines 

Study Designs Systematic Reviews, meta-analyses, randomized controlled trials, non-randomized studies, economic 
evaluations, guidelines  
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Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2013. Guidelines with unclear 

methodology were also excluded. 

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised using the AMSTAR tool,
5
 

randomized studies were critically appraised using the Downs and Black checklist,
6
 and 

guidelines were assessed with the AGREE II instrument.
7
 Summary scores were not 

calculated for the included studies; rather, a review of the strengths and limitations of each 

included study were described narratively. 

Summary of Evidence 

Quantity of Research Available 

A total of 457 citations were identified in the literature search. Following screening of titles 

and abstracts, 415 citations were excluded and 42 potentially relevant reports from the 

electronic search were retrieved for full-text review. Twelve potentially relevant publications 

were retrieved from the grey literature search. Of these potentially relevant articles, 40 

publications were excluded for various reasons, and 14 publications met the inclusion 

criteria and were included in this report. These comprised 6 systematic reviews, 2 RCTs, 1 

non-randomized study, and 5 evidence-based guidelines. No economic evaluations were 

identified. Appendix 1 describes the PRISMA flowchart of the study selection 

Summary of Study Characteristics 

Additional details regarding the characteristics of included publications are provided in 

Appendix 2. 

Study Design 

Six relevant SRs and meta-analyses were identified and evaluated the use of percutaneous 

rhizotomy for the treatment of chronic neck or low back pain.
8-13

 The reviews were 

published in 2018,
8
 2017,

9
 and 2015.

10-13
 Between the six SRs, the included studies were 

published between 1994 and 2016.
8-13

 Three SRs included only randomized controlled 

trials
8,9,11

 and the other three included a mix of RCTs and non-randomized trials.
10,12,13

 

Some studies within the SRs overlapped (see Appendix 5, Table 11).  

Three relevant primary clinical studies were identified in patients with  chronic back pain; all 

of them were open label RCTs.
14-16

  

Six citations for a total of five clinical practice guidelines (one of the guidelines was 

available in two parts) were identified for the use of percutaneous rhizotomy in patients with 

chronic low back pain and were intended to be used by any healthcare provider when 

managing these patients.
1,17-21

 Two guidelines had a thorough search strategy using 

multiple scientific databases
18,20,21

 and one guideline utilized the identical search strategy 

but the recommendations were refined it to its country needs.
17

 One guideline assessed 

eleven existing guidelines and based their recommendations on the highest level  of 

evidence from the existing guidelines.
1
 Meanwhile the search strategy for one of the 

guideline was not clearly described and is unclear.
19
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Additional details regarding the characteristics of each guideline can be found in  Appendix 

2, Table 4. 

Country of Origin 

One SR was lead by an investigator in United Kingdom,
8
 one from Korea,

9
, two from the 

Netherlands,
11

 one from the United Arab Emirates,
12

 and two from the United States.
10,13

 

One of the primary trials was conducted in the Netherlands
14

 while the other two were from 

China.
15,16

 

The guidelines are from the Belgium Health Care Knowledge Centre (KCE),
17

 Towards 
Optimized Practice (TOP) Alberta Doctors,

1
 National Institute for Health and Care 

Excellence (NICE),
18

 Colorado Division of Workers’ Compensation,
19

 and the American 
Society of Interventional Pain Physicians .

20,21
  

Patient Population 

In the SR by Al-Najjim et al., studies included adult patients over 17 years old with 

continuous low back pain for three months.
8
 Lee et al. included seven RCTs for a total of 

454 adult patients with low back pain due to facet joint disease of the lumbar spine.
9
 The 

SR by Machikanti et al. included patients with chronic neck, mid back, upper back or low 

back pain of at least three months in duration.
10

 In Mass et al.’s SR, there were 23 RCTs for 

a total of 1309 patients who had chronic low back pain of at least three months and 

responded positively to a diagnostic block or discography.
11

 The paper by Nagar et al. 

included five non-randomized and four randomized trials of adult patients with cervicogenic 

pain.
12

 In the Simopoulos et al. SR, there were 14 studies of patients with chronic low back 

pain secondary to sacroiliitis of at least three months in duration.
13

 

In the primary trial conducted by Juch et al.,
14

 adult patients with pain due to facet joint or 

sacroiliac joint or a combination of facet joint, sacroiliac joint or intervertebral disc who were 

non-responsive to conservative treatments were included. One trial included patients  with 

chronic lumbar facetogenic pain of at least three months
15

 and the other trial included adult 

patients who had at least three months of chronic low back pain due to ankylosing 

spondylitis.
16

 

All of the identified guidelines were for the management of adult patients with chronic low 

pain pain.
1,17-21

 The guideline for Colorado specifically looks at those individuals who would 

qualify as injured workers until Colorado’s Workers’ Compensation Act.
19

 

Interventions and Comparators 

Three of the SRs compared percutaneous rhizotomy with control or sham treatments.
8-10

 

The SR by Maas et al. compared both pulsed and continuous percutaneous rhizotomy with 

other treatments or place.
11

 Nagar et al. included both continuous percutaneous rhizotomy 

and pulsed percutaneous rhizotomy as an intervention and compared it to a sham 

treatment.
12

 The Simopoulos et al.
13

 conducted a SR to include studies that considered 

percutaneous rhizotomy or cooled percutaneous rhizotomy, which is when the procedure 

occurs at a lower temperature usually around 60
o
C rather than 90

o
C, compared against 

each other or with placebo. 

Of the primary trials, one RCT compared the combination of percutaneous rhizotomy and 

physical therapy to the physical therapy program for pain intensity and was published in 

2017.
14

 Another RCT compared percutaneous rhizotomy with conservative treatment 

including non-steroidal anti-inflammatory drugs, physical therapy and cognitive behavioural 
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therapy and was published in 2014.
15

 One RCT compared percutaneous rhizotomy with 

celecoxib and acetaminophen as needed for global pain intensity and was published in 

2014.
16

  

All of the guidelines considered medications, non-invasive treatments, invasive treatments 

for the management of chronic pain.
1,17-21

 

Outcomes 

The primary outcome of all of the SRs was change in pain level, often measured by a visual 

analog scale (VAS).
8-13

 

Two of the primary studies utilized a VAS for determining pain as primary outcome
15,16

 and 

one study used a numeric rating scale (NRS).
14

 

All of the guidelines considered pain relief as an outcome.
1,17-21

 

Summary of Critical Appraisal 

Additional details regarding the strengths and limitations of included publications are 

provided in Appendix 3. 

Systematic Reviews 

All six of the SRs were designed a priori and the search strategy was included.
8-13

 Five of 

the SRs had duplicate study selection and data extraction
8,10-13

 while it was unclear for the 

other one.
9
 A comprehensive literature search was performed in all of the six SRs.

8-13
 Grey 

literature was searched in two SRs
9,21

 and not included in the other four SRs.
8,10,12,13

 A list 

of the included studies and its characteristics and excluded studies were available in all six 

studies.
8-13

 It was unclear if scientific quality of the evidence was assessed in one of the 

SRs
8
 making it difficult to determine if the conclusion was appropriate. The quality of 

evidence was assessed and used appropriate for the conclusion in the other five.
9-13

 It was 

unclear how one SR combined the findings of the studies  as no details of evidence 

synthesis was provided and individual studies were described narratively
8
 and one did not 

appear to appropriately combine the results  (no effect sizes were reported)
10

 but the other 

four SRs appropriately combined the studies for the conclusion.
9,11-13

 Publication bias was 

not assessed in four of the SRs
8,10,12,13

 and was considered in two of the SRs.
9,11

 One SR 

tried to minimized publication bias by completing a comprehensive database search
11

 while 

the other SR assessed funnel plots visually and deemed they were symmetric, suggesting 

an absence of publication bias.
9
Conflict of interest was documented in all of the SRs.

8-13
 

Primary Studies 

In the trial conducted by Juch et al.,
14

 the methodology clearly described the objectives, 

interventions and comparators. The study outcome, pain, was documented using an  NRS, 

which is a validated tool. The patient population was clearly described by the inclusion and 

exclusion criteria. A power calculation was completed; however, the sample size was not 

met in the group who had a combination of pain in facet joints, sacro iliac joints or 

intervertebral disks. The statistical analyses was appropriated and utilized an intention-to-

treat analysis. The group with a combination of pain had more dropouts, which was not 

accounted for; therefore, this could have biased the results. The conclusion was consistent 

based on the results. Conflict of interest, funding and support information was all provided 

for the study. This was a randomized study but resulted in groups that have uneven 

baseline characteristics. For example, the intervention group has experienced a longer 



 

 
SUMMARY WITH CRITICAL APPRAISAL Percutaneous Rhizotomy  f or Chronic Back and/or Neck Pain  9 

duration of chronic pain and may have had more difficulties in pain management. It was an 

unblinded study. The patients were asked to refrain utilizing any medications to control the 

pain but this would be difficult to control and the amount used was not documented. No 

adjustments were made for multiple comparisons. There was an uneven drop out between 

the groups. Some individuals in the control group also received percutaneous rhizotomy 

and may potentially reduce the effect size of the procedure. 

The Li et al.
15

 trial clearly outlined the objectives, interventions and comparators. There  was 

clear inclusion and exclusion criteria that was relevant for the population of interest. A VAS 

was to assess pain and this is a validated tool. The statistical analysis appears to be 

appropriate. Safety information regarding the procedure was documented and no 

complications were found. Results were clearly documented in both tables and text. 

Authors have declared no conflicts of interest. This was a small randomized, non-blinded 

trial. No power calculation was completed. The group characteristics were mismatched at 

baseline including the longer duration of back pain and worse VAS score of pain in the 

treatment group, possibly indicating more complex or difficult to manage pain and 

potentially affecting the results. 

The trial from Zheng et al.
16

 included objectives, interventions, and comparators clearly in 

the methodology. The study population was clearly defined by the inclusion and exclusion 

criteria. It was a randomized and controlled trial. A sample size calculation was performed. 

The baseline characteristics were similar in both groups. Authors declared no conflict of 

interest. It was an open label study where the participants may be aware of the group that 

he or she was in but the evaluator and the statistician were blinded from the treatment 

groups. The study was a small sample in China. The duration of follow up was 24 weeks 

and unclear what the long term results may be. 

Guidelines 

Using the AGREE II tool,
7
 the scope and purpose were clearly identified in all five of the 

guidelines.
1,17-21

 For the other domains including stakeholder involvement, rigour of 

development, clarity of presentation, applicability and editorial independence, three of the 

guidelines scored well on the AGREE II tool.
17,18,20,21

 The guideline from Alberta did not 

score well on the domains rigour of development and applicability.
1
 This guideline did not 

include how the evidence was selected and how it was used to formulate 

recommendations, making it difficult to determine if the recommendations are appropriate.
1
 

Additionally, it did not address how the guideline may be implemented into practice nor 

provide the implications of using such guideline.
1
 The Colorado guideline did not score well 

on the domains of stakeholder development, rigour of development and editorial 

independence as the information was unclear and/or missing.
19

 The Colorado guideline 

does not describe the search and inclusion criteria for the evidence that was used in the 

formulating the recommendations.
19

 Additional details about the strengths and limitations of 

the guidelines can be found in Appendix 3,   
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Table 7. 

Summary of Findings 
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Appendix 4 presents tables of the main study findings and authors’ conclusions. 

1. What is the clinical effectiveness of percutaneous rhizotomy for adult patients with 

chronic back or neck pain? 

In the six SRs, four of them did not combine the studies for a summary statistic
8,10,12,13

 and 

three suggested there is limited or conflicting evidence to support the use of percutaneous 

rhizotomy compared to placebo or sham procedures for patients with chronic neck or back 

pain.
8,12,13

 One SR descriptively summarized the evidence and suggested there is some 

benefit for percutaneous rhizotomy compared to those who received conventional 

treatment.
10

 The other two SRs did pool the studies and one found there was a reduction in 

pain 12 months post procedure for patients with facet joint disease of the lumbar spine
9
 

while the other study found potential benefits  with the procedure for some indications, but 

not others, based on low quality evidence.
11

  

One of the primary trials  considered the combination of percutaneous rhizotomy with a 

physical therapy compared to physical therapy alone and the results d id not support the use 

of the procedure for the reduction of overall pain intensity scores for patients with facet joint, 

sacroiliac joint or a combination of facet join, sacroiliac join or intervertebral disks joint 

pain.
14

 The study by Li et al.,
15

 demonstrated a reduction in VAS scores for back pain at 12 

months with percutaneous rhizotomy compared with a conservative treatment group which 

included NSAIDs, physical therapy and CBT. No complications were identified in the one -

year follow-up period in this study. Zheng et al.
16

 demonstrated a statistically significant 

benefit for percutaneous rhizotomy when compared with celecoxib use at 24 weeks using 

VAS. However, the celecoxib group experienced more drug-related adverse events 

including epigastric pain, nausea, diarrhea, pruritus, and abdominal pain while the group 

receiving the rhizotomy procedure experienced more hemorrhages. 

2. What is the cost-effectiveness of percutaneous rhizotomy for adult patients with 

chronic back or neck pain? 

No relevant evidence regarding the cost-effectiveness for percutaneous rhizotomy was 

identified; therefore, no summary can be provided. 

3. What are evidence-based guidelines informing the use of percutaneous rhizotomy for 

adult patients with chronic back and/or neck pain? 

For the management of chronic back and/or neck pain, the identified guidelines considered 

not only invasive treatments but also non-invasive procedures and medications.
1,17-21

 Two 

of the identified guidelines
17,18

 had very similar recommendations as one was based on the 

other. Both of these guidelines would only consider the percutaneous rhizotomy for the 

management of their chronic back pain if other non-surgical procedures were not beneficial, 

the source of pain is from the structures innervated by the medial branch nerve , and the 

pain level was at least 5 using a NRS. However both of these deemed that the 

recommendation was weak and the level of evidence was very low to moderate. The 

guideline from Alberta concluded there was not enough evidence to recommend for or 

against the use of percutaneous rhizotomy in this population but noted that there were 

reports of increased pain temporarily associated with the procedure.
1
 The guideline from 

Colorado does not recommend this procedure due to conflicting results and adverse 

events.
19

 The American Society of Interventional Pain Physicians recommends that there is 

good evidence for conventional percutaneous rhizotomy for facet joint interventions, fair 

evidence for sacroiliac joint interventions, fair evidence for cervical facet joint interventions, 

and limited evidence for thoracic facet joint interventions.
20,21
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Limitations 

The SRs identified indicated there is conflicting evidence that exists for the benefits of 

percutaneous rhizotomy making it difficult to recommend for the management of chronic 

low back and/or neck pain.
8-13

 The studies included in these SRs were often small with a 

mix of randomized and non-randomized studies. Adverse events and complications related 

to percutaneous rhizotomy are not well documented in any of the identified studies. Of note, 

the patient population from the studies included for this report had various types of chronic 

back pain. Therefore, the use of this procedure may be more useful in some indications 

than others. 

The included primary studies were small in population size and were of short duration, 

making it difficult to determine the long term benefits associated with the procedure.
14-16

 

Additionally, non-randomization in two of the studies
14,15

 may have introduced confounders 

that may affect the results.  

It is difficult to determine the cost-effectiveness of using percutaneous rhizotomy for the 

pain reduction in those with chronic neck and/or back pain as no studies were identified in 

the literature. 

The identified guidelines recognized that the available evidence was limited and sometimes 

conflicting.
1,17-21

 This indicates that there are many gaps and uncertainties with the 

usefulness of percutaneous rhizotomy for patients with chronic low back and/or neck pain.  

Conclusions and Implications for Decision or Policy Making 

Six SRs and three primary studies were identified from the literature to address the first 

research question; no studies were identified to address the cost-effectiveness research 

question; and five guidelines were identified to address the third research question. 

There is conflicting evidence for the effectiveness of percutaneous rhizotomy for the 

management of pain in adults with chronic low back or neck pain, though evidence 

suggests that there may be a benefit with facet joint pain. This was reflected in the 

recommendations and the strength of recommendations in all five of the identified 

guidelines.
1,17-21

 The identified literature also suggested there is no long term outcome data 

available to determine the benefits of the procedure. 

Further research will be needed to determine the cost-effectiveness and long term effects of 

percutaneous rhizotomy for the management of patients with chronic low back or neck pain. 
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Appendix 1: Selection of Included Studies 
 
 
 

s  

415 citations excluded 

42 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

12 potentially relevant 
reports retrieved from 

other sources (grey 

literature, hand search) 

54 potentially relevant reports 

40 reports excluded: 
-irrelevant population (1) 

-irrelevant intervention (3) 
-irrelevant comparator (22) 
-irrelevant outcomes (1) 

-other (review articles, editorials)(13) 

 

14 reports included in review 

457 citations identified from electronic 

literature search and screened 
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Appendix 2: Characteristics of Included Publications 
 

Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses 

First Author, 

Publication Year, 
Country 

Study Designs and 

Numbers of Primary 
Studies Included 

Population 

Characteristics 

Intervention and 

Comparator(s) 

Clinical Outcomes, 

Length of Follow-
Up 

Al-Najjim et al. 
2018

8
, United 

Kingdom 

Systematic review  of 4 

double-blinded RCT  

Adult patients over 17 

years old w ith continuous 

low  back pain of at least 

6 months (included 

studies w here the 

inclusion criteria w as 3 

months) 

Radiofrequency 

denervation compared to 

control/sham treatments  

VAS  

 

Up to 2 years follow -up 

Lee et al. 2017
9
, 

Korea 

Meta-analysis of 7 RCT 

for a total of 454 patients 

Adult patients w ith low  

back pain due to facet 

joint disease of the 

lumbar spine 

Radiofrequency 

denervation compared to 

control/sham treatments  

VAS  

 

Up to 1 year follow -up 

Manchikanti et al. 
2015

10
, USA 

Systematic review  of 

RCT and observational 

studies  

Patients w ith chronic 

neck pain, mid back pain, 

upper back pain or low  

back pain of at least 3 

months in duration 

Radiofrequency 

neurotomy compared to 

control/sham treatments 

Primary outcome: pain 

relief 

Secondary outcome: 

functional status 

improvement  

 

At least 3 months 

Maas et al. 2015
11

, 
the Netherlands 

Systematic review  of 23 

RCTs for a total of 1309 

participants  

Patients w ith chronic low  

back pain of at least 3 

months w ho had a 

positive response to 

diagnostic block or 

discography 

Radiofrequency 

denervation (both pulsed 

and continuous) 

compared w ith other 

treatments or placebo 

Primary outcome: pain, 

functional status, global 

improvement, health-

related quality of life and 

complications 

 

From 1 month to 12 

months 

Nagar et al. 2015
12

, 
United Arab 
Emirates  

Systematic review  of 9 

studies: 5 non 

randomized trials & 4 

randomized trials 

Adult patients (18 to 80 

years old) w ith 

cervicogenic pain 

Radiofrequency 

neurotomy or pulsed 

radiofrequency 

neurotomy compared to 

control 

Reduction in pain scores 

& improvement in quality 

of life 

Simopoulos et al. 
2015

13
, USA 

Systematic review  of 14 

studies: 2 RCTs and 1 

non randomized trial for 

cooled radiofrequency 

neurotomy; 1 non 

randomized trial 

compared betw een 

radiofrequency 

neurotomy & cooled 

radiofrequency 

neurotomy & 3 non 

randomized trials of 

radiofrequency 

neurotomy 

Patients w ith chronic low  

back pain of at least 3 

months secondary to 

sacroiliitis  

Radiofrequency 

neurotomy or cooled 

radiofrequency 

neurotomy compared to 

each other or placebo  

Primary outcome: Pain 

relief 

Secondary outcome: 

functional status 

improvement 

 

At least 3 months of 

follow -up  

RCT = randomized controlled trial; VAS = v isual analog scale 
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Table 3: Characteristics of Included Primary Clinical Studies 

First Author, 
Publication Year, 

Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-

Up 

Juch et al. 2017
14

, the 
Netherlands 

Multicenter, non-
blinded randomized 
trial – patients were 
analyzed in 3 groups 
based on the source of 
the pain (facet joint, 
sacroiliac joint or 
combination of facet 
joint, sacroiliac joint or 
intervertebral disks) 
 
Total N = 681 

Adult patients (18 to 70 
years old) with pain 
related to the facet 
joint, sacroiliac joint or 
combination of facet 
joint, sacroiliac joint or 
intervertebral disc and 
non-responsive to 
conservative 
treatments. 
 
Average baseline pain 
= 7.1/10 on the NRS 
scale 

All participants 
received a 3 month 
program based on the 
Dutch physical therapy 
guidelines 
 
Intervention group 
received 
radiofrequency 
denervation within 1 
week of the first  
exercise session 

Pain intensity 
measured using 11 
point NRS at 3 months 
after intervention 
 
Total follow-up was 12 
months 

Li et al. 2014
15

, 
China 

Randomized placebo 
controlled trial 
 
N = 58 

Patients with lumbar 
facetogenic chronic 
back pain of at least 3 
months duration 

Intervention: dorsal 
endoscopic rhizotomy 
 
Comparators: 
conservative treatment 
including NSAIDs, 
physical therapy, & 
CBT 

Back pain and referred 
pain using VAS and 
MacNab score 
 
12 months 

Zheng et al. 2014
16

 

China 

Open-labeled, RCT Adult patients (18 to 75 
years old) with AS 
associated with at least 
3 months of chronic 
low back pain 

Intervention: 
radiofrequency 
neurotomy 
 
Comparators: 
celecoxib 200 mg twice 
daily for 24 weeks; 
acetaminophen 500 mg 
(daily max of 3g) as 
needed 

Global pain intensity 
using VAS 
 
24 weeks 

AS = ankylosing spondylitis; CBT = cognitive-behavioural therapy; NRS = numeric rating scale; NSAIDs = Non-steroidal anti-inflammatory drugs; 

RCT = randomized controlled trial; VAS = visual analog scale 
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Table 4: Characteristics of Included Guidelines 

Intended Users, 
Target 
Population 

Intervention 
and Practice 
Considered 

Major 
Outcomes 
Considered 

Evidence 
Collection, 
Selection, and 
Synthesis 

Evidence 
Quality 
Assessment 

Recommendations 
Development and 
Evaluation 

Guideline 
Validation 

Belgian Health Care Knowledge Centre, 2017
17

 

For all 

healthcare 
providers who 
provide care to 

adults with all 
phases (acute, 
sub-acute, 

chronic) low 
back pain and 
radicular pain  

Considered 
medications, 
non-invasive 
treatments, 
invasive 
treatments 
 
For primary care 
settings. 

Pain relief  Utilized the 
search strategy 
that was in the 
NICE guideline 
and consulted 
the GDG 
appropriately 

Using the 
GRADE 
approach 

GDG discussed and 
determined if they 
agreed with the NICE 
recommendations to 
develop KCE 
recommendations 

External 
scientific 
validation 
was 
conducted 
prior to 
publication  

TOP Alberta Doctors, 2017
1
 

For Alberta 
clinicians when 

treating adult 
patients with 
non-specific 

low back pain 

Considers 
medications 
(acetaminophen, 
ibuprofen, 
diclofenac, 
cyclobenzaprine, 
amitriptyline, 
nortriptyline, 
opioids), manual 
therapy, CBT, 
surgical 
interventions 
 
For primary care 
settings. 

Pain relief  Evidence was 
from 11 “seed” 
guidelines  
 
Determine what 
the highest 
level of 
evidence from 
each seed 
guideline 

Evidence 
quality as 
cited by seed 
guideline 

Adapted from 11 
seed guidelines  

Unclear  

National Institute for Health and Care Excellence, 2016
18

 

Healthcare 
professionals, 
commissioners 

& providers of 
healthcare, 
people with low 

back pain or 
sciatica, and 
their families & 

carers in UK 

Considered 
medications, 
non-invasive 
treatments, 
invasive 
treatments 
 
For primary care 
settings. 

Pain relief, 
short term & 
long term  

Searches were 
conducted in 
Medline, 
Embase, the 
Cochrane 
Library, 
CINAHL, 
PsycINFO, 
AMED & 
current as of 15 
December 
2015. 

Evidence was 
assessed 
using GRADE 
toolbox  

GDG drafted 
recommendations 
based on available 
evidence & costs. If 
clinical & economic 
evidence was of poor 
quality, conflicting or 
absent, GDG drafted 
recommendations 
based on expert 
opinion.  

6-week 
public 
consultation 
& feedback 
for quality 
assurance & 
peer review; 
comments 
from 
registered 
stakeholders 
were 
responded 
to & posted 
on NICE 
website 
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Intended Users, 
Target 
Population 

Intervention 
and Practice 
Considered 

Major 
Outcomes 
Considered 

Evidence 
Collection, 
Selection, and 
Synthesis 

Evidence 
Quality 
Assessment 

Recommendations 
Development and 
Evaluation 

Guideline 
Validation 

Colorado Division of Workers' Compensation, 2014
19

 

For physicians 
or providers 
treating 

individuals who 
qualify as 
injured workers 

with low back 
pain under 
Colorado’s 

Workers’ 
Compensation 
Act 

Non-operative 
therapeutic 
procedures, 
medications, 
operative 
therapeutic 
procedures  
 
 

Pain relief Unclear Unclear Level of 
recommendations 
may be deemed as: 
consensus, “some,” 
“good,” “strong” if it is 
a positive 
recommendation. 
 
Any procedures 
deemed 
inappropriate, 
unreasonable, or 
unnecessary are 
designated as “not 
recommended” 

Unclear  

American Society of Interventional Pain Physicians, 2013
20,21

 

May be used by 
any healthcare 

professionals 
but specifically 
intended for 

interventional 
pain physicians 
 

All patients 
with chronic 
spinal pain who 

is eligible to 
undergo 
commonly 

utilized & 
effective 
interventional 

techniques 

42 therapeutic 
interventions 
were considered 
 
Mainly focused 
on interventional 
pain 
management 
clinical practice  

Pain relief (at 
least 3 point 
change on 
an 0-10 point 
scale, 50% 
pain relief 
from 
baseline, 
and/or 
function 
status 
improvement 
of 40% or 
more) 

Searched 
PubMed, 
EMBASE, 
Cochrane 
Library, US 
National 
Guideline 
Clearinghouse, 
Previous 
systematic 
reviews & cross 
references, 
clinicaltrials.gov 
from 1966 to 
2012 

Cochrane 
review criteria 
was used for 
evaluated 
RCTs and the 
Newcastle-
Ottawa Scale 
was used for 
evaluating 
observation 
studies  

51 experts in various 
fields reviewed the 
evidence & develop 
the 
recommendations.  

Peer review 
by ASIPP 
 members & 
others via 
website 
posting; 
solicited 
comments in 
ASIPP 
newsletters 

ASIPP = American Society of Interventional Pain Physicians; CBT = cognitive behaviourial therapy; GDG = Guideline Development Group; GRADE 

= Grading of Recommnedations Assessment Development and Evaluation (GRADE); KCE = Belgian Health Care Know ledge Centre; NICE = 

National Institute for Health and Care Excellence; RCT = randomized controlled trial; TOP = Tow ards Optimized Practice 
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Appendix 3: Critical Appraisal of Included Publications 

Table 5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR5 

AMSTAR Item 

A
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8

8
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7
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1
1
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, 

2
0

1
5

1
2
 

S
im

o
p

o
u

lo
s

 
e

t 
a

l.
, 

2
0

1
5

1
3
 

Was an a priori design provided? + + + + + + 

Was there duplicate study selection and 

data extraction? 

Selection + ? + + + + 

Extraction + ? + + + + 

Was a comprehensive literature search performed? + + + + + + 

Was the status of publication (i.e. grey literature) used as an inclusion 
criteria? 

X + X + X X 

Was a list of studies (included and excluded) 
provided? 

Included  + + + + + + 

Excluded x + + + + + 

Were the characteristics of the included studies provided?  + + + + + + 

Was the scientific quality of the included studies assessed and 
documented? 

? + + + + + 

Was the scientific quality of included studies used appropriately in 
formulating conclusion? 

? + + + + + 

Were the methods used to combine the findings of studies appropriate? ? + X + + + 

Was the likelihood of publication bias assessed? X + X + X X 

Was conflict of interest included? + + + + + + 

Legend: + = Yes, X = No, ? = Unclear 
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Table 6: Strengths and Limitations of Clinical Studies using Downs and Black6 

Strengths Limitations 

Juch et al., 2017
14

 

 Objectives, interventions and comparators were clearly 
described in the methodology. 

 NRS is a validated scale to use for reporting pain. 
 Explicitly stated the inclusion and exclusion criteria for the 

study.  

 Power calculation was completed.  
 Statistical analyses appears to be appropriate. 

 Performed intention-to-treat analyses.  

 Conclusion is consistent based on the results of the study. 
 Conflict of interest information was documented. 

 Funding and support information is provided. 

 Non-randomized trial resulting in uneven baseline 
characteristics between the intervention and the control 
groups. 

 Groups were not blinded as this would be difficult. 
 The patients were asked to have any other treatments beyond 

the ones in the study for their pain, but this would be difficult 
to control.  

 No adjustments for multiple comparisons were made. 

 After the 3 month physical therapy program, some proportion 
of the control group received radiofrequency denervation. 

 Uneven dropout rates between groups. 

Li et al., 2014
15

 

 The objectives, interventions and comparators were clearly 
described in the methodology. 

 Inclusion and exclusion criteria were defined and relevant for 
the population of interest. 

 Statistical analysis appears to be appropriate. 
 VAS is a validated tool for assessing pain level. 

 Safety from the procedure was recorded and no complications 
were found. 

 Authors have declared no conflicts of interest. 

 Results were clearly described in text and in appropriate 
tables. 

 Non-blinded and small sample study. 

 No power calculation was completed. 
 Mismatched baseline demographics (p<0.05) for average 

VAS score of back pain (7.69±1.06 for rhizotomic group vs. 
6.69±0.75 for conservative treatment group); and average 
duration of pain (137.13±135.77 months for rhizotomic group 
vs. 48.23±71.40 months for conservative treatment group). 

  

Zheng et al., 2014
16

 

 The objectives, interventions and comparators were clearly 
described in the methodology. 

 Inclusion and exclusion criteria were defined and relevant for 
the population of interest. 

 Randomized, controlled trial. 
 The evaluator and the statistician were blinded to the 

treatments that the participant received. 

 Sample size calculation was completed. 
 Statistical analyses were described and seems to be 

appropriate. 

 Both groups were similar at baseline. 
 Authors declared no conflict of interest. 

 Open label study, unclear if there are confounders that can 
affect the results. 

 Small sample size from China. 

 Short follow up duration of 24 weeks , it is unclear if these 
benefits would be sustained long term . 

NRS = numerical rating scale; MBB = medial branch block; VAS = v isual analog scale 
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Table 7: Strengths and Limitations of Guidelines using AGREE II7 

Item 

Guideline 

Belgian 
Health Care 

Knowledge 
Centre, 
2017

17
 

TOP 
Alberta 

Doctors, 
2017

1
 

National 
Institute 

for Health 
and Care 

Excellence, 

2016
18

 

Colorado 
Division of 

Workers' 
Compensation, 

2014
19

 

American 
Society of 

Interventional 
Pain 

Physicians, 

2013
20,21

 

Domain 1: Scope and Purpose 

1. The overall objective(s) of the guideline 
is (are) specifically described. 

+ + + + + 

2. The health question(s) covered by the 
guideline is (are) specifically described. 

+ + + X + 

3. The population (patients, public, etc.) to 
whom the guideline is meant to apply is 
specifically described. 

+ + + + + 

Domain 2: Stakeholder Involvement 

4. The guideline development group 
includes individuals from all relevant 
professional groups. 

+ ? + ? + 

5. The views and preferences of the target 
population (patients, public, etc.) have 
been sought. 

+ X + ? + 

6. The target users of the guideline are 
clearly defined. 

+ + + + + 

Domain 3: Rigour of Development 

7. Systematic methods were used to 
search for evidence. 

+ + + ? + 

8. The criteria for selecting the evidence 
are clearly described. 

+ X + ? + 

9. The strengths and limitations of the 
body of evidence are clearly described. 

+ X + + + 

10. The methods for formulating the 
recommendations are clearly described. 

+ X + ? + 

11. The health benefits, side effects, and 
risks have been considered in formulating 
the recommendations. 

+ X + + + 

12. There is an explicit link between the 
recommendations and the supporting 
evidence. 

+ X + + ? 

13. The guideline has been externally 
reviewed by experts prior to its publication. 

+ X + ? + 

14. A procedure for updating the guideline 
is provided. 

+ X + X + 
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Item 

Guideline 

Belgian 

Health Care 
Knowledge 

Centre, 

2017
17

 

TOP 

Alberta 
Doctors, 

2017
1
 

National 

Institute 
for Health 
and Care 

Excellence, 
2016

18
 

Colorado 

Division of 
Workers' 

Compensation, 

2014
19

 

American 

Society of 
Interventional 

Pain 

Physicians, 
2013

20,21
 

Domain 4: Clarity of Presentation 

15. The recommendations are specific and 
unambiguous. 

+ + + + + 

16. The different options for management 
of the condition or health issue are clearly 
presented. 

+ X + + X 

17. Key recommendations are easily 
identifiable. 

+ + + X + 

Domain 5: Applicability 

18. The guideline describes facilitators and 
barriers to its application. 

+ X X X X 

19. The guideline provides advice and/or 
tools on how the recommendations can be 
put into practice. 

+ X + X X 

20. The potential resource implications of 
applying the recommendations have been 
considered. 

+ X X X X 

21. The guideline presents monitoring 
and/or auditing criteria. 

X  X + X X 

Domain 6: Editorial Independence 

22. The views of the funding body have 
not influenced the content of the guideline. 

+ ? + X + 

23. Competing interests of guideline 
development group members have been 
recorded and addressed. 

+ X X X + 

Legend: + = Yes; X = No; ? = Unclear 
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Appendix 4: Main Study Findings and Authors’ Conclusions 

Table 8: Summary of Findings Included Systematic Reviews and Meta-Analyses 

Main Study Findings Authors’ Conclusion 

Al-Najjim et al., 2018
8
 

 No summary statistic was provided. The authors described 
the results of the four included studies and report statistic 
differences only in some studies. 

 One study reported no differences in treatment effect for 
generalized pain and a second study reported no differences 
in treatment effect for back pain between the group receiving 
radiofrequency denervation group and placebo group at 12 
weeks for generalized pain using a VAS scale. 

 One study reported a statistically significant difference for 
back pain reduction in the radiofrequency denervation group 
at three months compared to placebo. 

 One study reported a difference of -1.55 (p = 0.02) on the 
VAS scale for generalized pain at six months when 
comparing between the radiofrequency denervation group 
and the placebo group. 
 

“Our systematic review shows that there is still insufficient 
evidence to support the use of RF denervation as a treatment 
modality.” (p. 8)

8
 

 
“The studies included in this systematic review show conflicting 
evidence at an intermediate 3–6-month stage. There is 
evidence form a single study (Leclaire et al) demonstrating 
short-term benefit at 4 weeks, however, when repeated at 3 
months, no difference is shown between RF and sham groups.” 
(p. 8)

8
 

Lee et al., 2017
9
 

 At 12 months, compared to baseline, the improvement in the 
mean VAS score for the group that received radiofrequency 
denervation was 5.65 (95% CI 5.48-5.82). 

 At 12 months, there was a greater improvement in the group 
that received radiofrequency denervation and the mean 
difference for VAS scores between the two groups was 3.55 
(95% CI 0.51-6.59). This difference between the groups 
meets the MCID of 3. 

 
 

“Our findings indicate that conventional radiofrequency 
denervation resulted in significant reductions in low back pain 
originating from the facet joints in patients showing the best 
response to diagnostic b lock over the first 12 months when 
compared with sham procedures or epidural nerve b locks. 
Recent results may suggest that back pain decreases exceed 
the clinically important difference following radiofrequency 
denervation.” (p. 1778)

9
 

Manchikanti et al., 2015
10

 

 No summary statistic was provided. 
 Included 9 trials for lumbar radiofrequency neurotomy, 1 trial 

for cervical radiofrequency neurotomy and 1 trial for thoracic 
radiofrequency neurotomy. 

 For thoracic radiofrequency neurotomy, it was compared with 
active control group that received alcohol demonstrating 3 
months and 1 year effectiveness for pain relief and function. 

 The 1 RCT for cervical radiofrequency neurotomy 
demonstrated 58% pain relief and function and 12 months 
compared to a sham procedure. 

 The 9 trials for lumbar radiofrequency neurotomy 
demonstrated conflicting evidence where some demonstrated 
pain relief and function at 3 months and 12 months and some 
did not demonstrate a benefit compared to sham procedure. 

 
 

“This systematic review shows Level II evidence for long-term 
effectiveness of radiofrequency neurotomy in the lumbar and 
cervical spines…and Level III evidence for thoracic 
radiofrequency neurotomy... This systematic review was 
performed utilizing strict inclusion criteria and methodological 
quality assessment criteria. Overall, the results appear to be 
somewhat superior in patients who receive conventional 
radiofrequency neurotomy after undergoing controlled 
diagnostic b locks.” (p. E573)

10
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Main Study Findings Authors’ Conclusion 

Maas et al., 2015
11

 

 
Outcome Placebo RF  # of 

participants 
(studies) 

Quality of 

evidence 

Facet joint: RF vs. placebo  

Mean Pain at 

1 month (VAS 
0 to 10) 

4.3 to 6 1.5 lower 

(95% CI 2.3 
to 0.7) 

160 (3) Moderate 

Mean pain at 
1-6 months 

(VAS 0 to 10) 

4.4 to 4.9 0.7 lower 
(95% CI 2.3 

lower to 0.8 
higher) 

182 (3) Low 

Mean pain > 

6 months 
(VAS 0 to 10) 

3.1 to 7.0 0.7 lower 

(95% CI 1.5 
lower to 0.1 

higher) 

140 (3) Moderate  

Mean 
functional 

status at 1 
month (ODI 0 

to 100) 

30.5 5.5 lower 
(95% CI 8.7 

to 2.4 lower) 

60 (1) Low 

Mean 

functional 
status > 6 

months (ODI 
0 to 100) 

28.9 3.7 lower 

(95% CI 6.9 
to 0.5 lower) 

60 (1) Low  

Discs: RF vs. placebo 

Mean Pain at 

1 month (VAS 
0 to 10) 

5.7 0.4 lower 

(95% CI 1.5 
lower to 0.7 

higher) 

56 (1) Low 

Mean pain at 

1-6 months 
(VAS 0 to 10) 

4.4 to 5.9 0.3 higher 

(95% CI 2.3 
lower to 2.8 

higher) 

84 (2) Low 

Mean pain > 
6 months 

(VAS 0 to 10) 

5.3 to 6.6 0.8 lower 
(95% CI 1.2 

to 0.3 lower) 

75 (2) Moderate 

Mean 
functional 

status at 1 
month (ODI 0 

to 100) 

39.9 1.0 higher 
(95% CI 6.9 

lower to 8.9 
higher) 

57 (1) Low 

Mean 

functional 
status 1 to 6 

months (ODI 
0 to 100) 

36.7 to 

40.4  

0.9 higher 

(95% CI 6.4 
lower to 8.1 

higher) 

85 (2) Moderate 

Mean 

functional 
status > 6 

months (ODI 
0 to 100) 

28.2 to 

41. 2 

6.8 lower 

(95% CI 
13.4 to 0.1 

lower) 

76 (2) Moderate 

SI joint: RF vs. placebo 

Mean Pain at 
1 month (VAS 

0 to 10) 

3.9 to 6.3 2.1 lower 
(95% CI 5.5 

lower to 1.2 
higher) 

79 (2) Very low 

Mean pain at 

1-6 months 
(VAS 0 to 10) 

5.0 1.3 lower 

(95% CI 2.1 
to 0.5 lower) 

51 (1) Low 

Mean 

functional 

31.0 to 

43.6 

14.1 lower 

(30.4 lower 

75 (2) Very low 

“In general, all conclusions concerning the effects of continuous 
radiofrequency (CRF) or pulsed radiofrequency (PRF) 
denervation on CLBP are based on evidence of very low, low or 
moderate quality. Given this overall quality of evidence, it is 

recommended that practitioners should be careful when making 
the decision to use RF denervation in routine clinical practice 
until rigorous, high quality studies on effectiveness and cost-
effectiveness have been performed.”(p. 25)

11
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status at 1 
month (ODI 0 

to 100) 

to 2.3 
higher) 

Mean 

functional 
status 1 to 6 

months (ODI 
0 to 100) 

37.0 11.0 lower 

(17.9 to 4.1 
lower) 

49 (1) low 

 

Nagar et al., 2015
12

 

 A total of 3 RCTs and 4 non-RCTs for assessing 
radiofrequency neurotomy for cervicogenic headache and one 
RCT and one non-RCT assessing pulsed radiofrequency on 
neurotomy. 

 No summary statistic was provided. 
 None of the studies were deemed to be of high quality; 

therefore, there is limited evidence to support radiofrequency 
neurotomy and pulsed radiofrequency neurotomy for 
cervicogenic headache for the reduction of pain and quality of 
life improvement.  

 There were conflicting evidence within the studies of this 
review. None of the RCTs demonstrated strong evidence to 
support the use of radiofrequency neurotomy or pulsed 
radiofrequency neurotomy for cervicogenic headache. 

“There is limited evidence for RF and pulsed RFA therapies for 

management of CHA. There is a need for high quality RCTs 
and/or multiple consistent non-RCTs without methodological 
flaws to evaluate the efficacy of RF and pulsed RFA therapies 
for CHA. Therefore clinicians should perform specific testing to 
investigate the cause of CHA and venture to treat it after 
weighing the risks and benefits.” (p. 127)

12
 

Simopoulos et al. 2015
13

 

 Four observation studies were included in this review for 
conventional radiofrequency neurotomy and indicated Level 
III to IV evidence. 

 Two RCTs and three observational studies were included in 
this review for cooled radiofrequency neurotomy and was 
considered to be Level II to III evidence. 

 No summary statistic was provided as it was not reasonable 
to combine these studies with a meta-analysis.  

 For conventional radiofrequency neurotomy, one study 
demonstrated a 52% reduction in pain at 6 months, one study 
demonstrated 40% pain relief at 6 months and on 
demonstrated pain relief at 3 and 6 months but not at one 
year.  

 For cooled radiofrequency neurotomy, there were 
methodological flaws with both RCTs but the treatment group 
demonstrated effectiveness compared to the control group at 
6 months. In the non randomized trials, one study 
demonstrated borderline effectiveness at 3 months and pain 
relief effectiveness at 6 months, one study demonstrated pain 
relief of 48% at one year and one study demonstrated 57% 
pain relief at 12 months if appropriate patients were chosen. 

“For therapeutic modalities the evidence is Level III in managing 
sacroiliac joint pain with cooled radiofrequency neurotomy. 
However, the evidence for conventional radiofrequency 
neurotomy, intraarticular steroid injections, and periarticular 
injections with steroids or botulinum toxin is limited to Level III or 
IV.” (p. E749)

13
 

CI = conf idence interv al; CLBP = chronic low back pain; MCID = minimal clinically  important dif f erence; ODI = Oswestry  Disability  Index; RF = radiof requency ; SI = 

sacroiliac; VAS = v isual analog scale; RCT = randomized controlled trial 
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Table 9: Summary of Findings of Included Primary Clinical Studies 

Main Study Findings Authors’ Conclusion 

Juch et al., 2017
14

 

 At 3 months post intervention, the mean differences in pain 
intensity scores for each trial was: 

 Facet joint trial: -0.18 (95% CI -0.76 to 0.40, p = 0.55) 
 Sacroiliac joint trial: -0.71 (95% CI -1.35 to -0.06, p = 0.03) 

 Combination trial: -0.99 (95% CI -1.73 to -0.25, p = 0.01) 

 The overall effect for the mean differences in pain intensity 
scores for each trial was: 

 Facet joint trial: -0.08 (95% CI -0.50 to 0.34, p = 0.71) 

 Sacroiliac joint trial: -0.40 (95% CI -0.83 to 0.03, p = 0.07) 
 Combination trial: -0.21 (95% CI -0.76 to 0.35, p = 0.47) 

“In 3 randomized clinical trials of participants with chronic 

low back pain originating in the facet joints, sacroiliac joints, or a 
combination of facet joints, sacroiliac joints, or intervertebral 
disks, radiofrequency denervation combined with a  
standardized exercise program resulted in either no 
improvement or no clinically important improvement in chronic 
low back pain compared with a standardized exercise program 

alone. The findings do not support the use of radiofrequency 
denervation to treat chronic low back pain from these sources.” 
(p. 80)

14
 

Li et al., 2014
15

 

 At 12 months, the mean VAS score for back pain appears to 
be lower in the group that receiving rhizotomy compared to 
the group that received conservative treatment but were not 
statistically different (0.69±1.00 vs. 5.38± 1.26, p>0.05). 

 No complications were observed during the one year follow-
up period. 

“Dorsal endoscopic rhizotomy is proposed as a safe and 
effective treatment for facetogenic CLBP, allowing the 
achievement a better clinical outcome than the conventional 
conservative treatment.” (p.16)

15
 

Zheng et al., 2014
16

 

 At week 24, compared to baseline, both groups were able to 
reduce global pain intensity (p<0.0001). The treatment 
difference (VAS) was 4.4 and 1.9 for the neurotomy group 
and celecoxib group respectively. 

 Comparing between the two groups, neurotomy resulted in a 
greater pain reduction compared to celecoxib treatment 
(p<0.0001). The treatment difference for global pain intensity 
using VAS a reduction of 2.2 points. 

 The celecoxib group experienced more epigastric pain, 
nausea, diarrhea, pruritus and abdominal pain (p<0.05) while 
the group receiving neurotomy experienced more hemorrhage 
(p=0.03). 

“In conclusion, this trial showed that PSRN is superior to 
celecoxib in reducing global pain intensity, and improving 
functional and mobility, with minimal concern for safety issue if 
carried out properly.” (p.1201)

16
 

NRS = numeric rating scale; PSRN = palisade sacroiliac joint radiof requency  neurotomy ; VAS = v isual analog scale 
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Table 10: Summary of Recommendations in Included Guidelines 

Recommendations Strength of Evidence and Recommendations 

Belgian Health Care Knowledge Centre, 2017
17

 

“Consider assessment for radiofrequency denervation for people 

with chronic low back pain with suspected facet joint pain when: 

 non-surgical evidence-based multimodal management has not 
worked for them, and 

 the main source of pain is thought to come from structures 
innervated by the medial branch nerve and 

 they have moderate or severe levels of localised back pain 
(rated as 5 or more on a numeric rating scale (NRS 0-10)) at 
the time of referral. 

Imaging for people with low back pain with specific facet joint 
pain is NOT a prerequisite for radiofrequency denervation. 
 
Only do radiofrequency denervation in people with chronic low 
back pain after a positive response to a diagnostic medial b ranch 
b lock.” (p. 132)

17
 

 

Strength of recommendation: weak (RCTs) 
Level of evidence: moderate to very low 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Strength of recommendation: expert opinion 
Level of evidence: not applicable 

TOP Alberta Doctors, 2017
1
 

“Therapeutic Lumbar Facet Joint Interventions 
There is insufficient evidence to recommend for or against 
conventional radiofrequency neurotomy with or without 
appropriate diagnostic evaluation by controlled lumbar facet joint 
b locks. 
 
The most commonly reported adverse events include increased 
pain (usually temporary) due to neuritis and cutaneous 
dysaesthesias.” (p. 18)

1
 

Categorization of recommendation: “Do not know” 
Evidence source: Expert opinion from the Guideline Update 
Committee 
 

National Institute for Health and Care Excellence, 2016
18

 

“33. Consider referral for assessment for radiofrequency 
denervation for people with chronic low back pain when:  

 non-surgical treatment has not worked for them and  

 the main source of pain is thought to come from structures 
supplied by the medial branch nerve and  

 they have moderate or severe levels of localised back 
pain (rated as 5 or more on a visual analogue scale, or 
equivalent) at the time of referral.  

34. Only perform radiofrequency denervation in people with 
chronic low back pain after a positive response to a diagnostic 
medial branch block. 
35. Do not offer imaging for people with low back pain with 
specific facet joint pain as a prerequisite for radiofrequency 
denervation.” (p.60-61)

18
 

“Seven RCTs relevant to the review protocol were identified. 
The GDG deemed this sufficient evidence to base a 
recommendation on and therefore the search was not extended 
to cohort studies. The GDG noted that the favourable (clinically 
important) evidence of radiofrequency for improvement of pain, 
quality of life and responder criteria (in terms of pain) was 
mostly moderate and low quality. Although a number of the 
trials were small, the data for pain came from 4 trials.” (p. 64)

18
 

Colorado Division of Workers' Compensation, 2014
19

 

“Radio Frequency Ablation - Dorsal Nerve Root Ganglion: Due 
to the combination of possib le adverse side effects, time limited 

Level of recommendation: Not recommended 
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Recommendations Strength of Evidence and Recommendations 

effectiveness, and mixed study results, this treatment is not 
recommended. 
 
Cooled radiofrequency is generally not recommended due to 
current lack of evidence.(p. 58)

19
 

 
 
 
Level of recommendation: not recommended 

American Society of Interventional Pain Physicians, 2013
20,21

 

“The evidence for therapeutic facet joint interventions is good 
for conventional radiofrequency, limited for pulsed 
radiofrequency,..” (p. S49)

20
 

“For sacroiliac joint interventions, the evidence for cooled 
radiofrequency neurotomy is fair; limited for intraarticular 
injections and periarticular injections; and limited for both 
pulsed radiofrequency and conventional radiofrequency 
neurotomy.” (p. S49)

20
 

“The evidence for therapeutic cervical facet joint interventions is 
fair for conventional cervical radiofrequency neurotomy and…” 
(p. S50)

20
 

“The evidence for therapeutic thoracic facet joint nerve b locks is 
fair, limited for radiofrequency neurotomy,…” (p. S50)

20
 

For facet join interventions: good evidence 
 
 
For sacroiliac joint interventions:  

 Cooled radiofrequency neurotomy: fair evidence 

 Pulsed radiofrequency and conventional 
radiofrequency neurotomy: limited evidence 

 
For cervical facet joint interventions: fair evidence 
 
 
For thoracic facet joint interventions: limited evidence 
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Appendix 5: Overlap between Included Systematic Reviews 

Table 11: Overlap in Included Studies between Systematic Reviews 

Study author (year 
of publication) 

Systematic Reviews 

Al-Najjim et 

al. 2018
8
 

Lee et al. 

2017
9
 

Machikanti 

et al. 2015
10

 

Maas et al. 

2015
11

 

Nagar et al. 

2015
12

 

Simopoulos 

et al. 2015
13

 

Gallagher (1994)       

Lord (1996)       

Van Suijlekom 

(1998) 
   

 
  

Sanders (1999)       

Van Kleef (1999)       

Barendse (2001)       

Leclaire (2001)       

Sapir (2001)       

Ercelen (2003)       

Geurts (2003)       

Govind (2003)       

Oh (2004)       

Stovner (2004)       

Dobrogowski 

(2005) 
   

 
  

Van Wijk (2005)       

Haspeslagh (2006)       

Lee (2007)       

Tekin (2007)       

Cohen (2008)       

Kroll (2008)       

Nath (2008)       

Simopoulos (2008)       

Cohen (2009)       

Kvarstein (2009)       

Cohen (2010)       

Halim (2010)       

Lin Mu-Lien (2010)       
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Study author (year 
of publication) 

Systematic Reviews 

Al-Najjim et 

al. 2018
8
 

Lee et al. 

2017
9
 

Machikanti 

et al. 2015
10

 

Maas et al. 

2015
11

 

Nagar et al. 

2015
12

 

Simopoulos 

et al. 2015
13

 

Gabrhelik (2011)       

Speldewinde 
(2011) 

   
 

  

Civelek (2012)       

Duger (2012)       

MacVicar (2012)       

Patel (2012)       

Cheng (2013)       

Joo (2013)       

Kapural (2013)       

Lakemeier (2013)       

Moon (2013)       

Stelzer (2013)       

Hamer (2014)       

Schmidt (2014)       

Shanthanna (2014)       

Mitchell (2015)       

Moussa (2016)       

Zhou (2016)       

 
 

 


