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Chronic neuropathic pain is caused by lesions or dysfunction of the 
peripheral or central nervous system. Despite a significant 

increase in the number of randomized controlled trials (RCTs) in 
neuropathic pain over the past few years, fewer than one-half of the 
patients appear to achieve satisfactory relief with pharmacological 
agents (1,2). To guide clinical practice, several societies and organiza-
tions have produced guidelines evaluating the effectiveness of pharma-
cological treatments for neuropathic pain (3,4). Additionally, there is 
a plethora of guidelines assessing interventional treatments for various 
forms of chronic pain (5-13).

The Canadian Pain Society Special Interest Group on Neuropathic 
Pain (NePSIG) produced a consensus clinical practice guideline 
(CPG) on pharmacological treatments for neuropathic pain (4) and 
was interested in generating an additional guideline addressing the 
evidence on interventional treatments for this very complex type of 
pain. The purpose of the present guideline is to present evidence-based 
recommendations for the use of invasive procedures in the manage-
ment of neuropathic pain.

METHODS
Preface/panel composition
In the spring of 2007, the NePSIG invited the authors to serve as co-
chairs of a task force for the creation of evidence-based guidelines on 
neuropathic pain treatments other than oral pharmacotherapies.

Target audience and scope
The target audience for the present guideline is physicians and health 
care teams involved in the diagnosis and management of neuropathic 
pain. The target population is adults with neuropathic pain of various 
etiologies.

Evidence review
To help prioritize the list of interventions to be reviewed, a Canadian 
Pain Society (CPS) survey solicited members’ views on which treat-
ments, other than oral medications, are most important for neuro-
pathic pain. In rank order, the members asked for guidance on the 
following topics: cognitive behavioural treatments; nerve blocks; 
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BAckgROunD: The Special Interest Group of the Canadian Pain 
Society has produced consensus-based guidelines for the pharmacological 
management of neuropathic pain. The society aimed to generate an addi-
tional guideline for other forms of neuropathic pain treatments.
OBjEcTivE: To develop evidence-based recommendations for neuro-
pathic pain interventional treatments.
METHODS: A task force was created and engaged the Institute of Health 
Economics in Edmonton, Alberta, to survey the literature pertaining to 
multiple treatments. Sufficient literature existed on four interventions 
only: spinal cord stimulation; epidural injections; intravenous infusions; 
and nerve blocks. A comprehensive search was conducted for systematic 
reviews, randomized controlled trials and evidence-based clinical practice 
guidelines; a critical review was generated on each topic. A modified 
United States Preventive Services Task Force tool was used for quality rat-
ing and grading of recommendations.
RESulTS: Investigators reviewed four studies of spinal cord stimulation, 
19 studies of intravenous infusions, 14 studies of epidural injections and 16 
studies of nerve blocks that met the inclusion criteria. The task force chairs 
rated the quality of evidence and graded the recommendations. Feedback 
was solicited from the members of the task force.
cOncluSiOn: There is sufficient evidence to support recommenda-
tions for some of these interventions for selected neuropathic pain condi-
tions. This evidence is, at best, moderate and is often limited or conflicting. 
Pain practitioners are encouraged to explore evidence-based treatment 
options before considering unproven treatments. Full disclosure of risks 
and benefits of the available options is necessary for shared decision mak-
ing and informed consent.
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Des lignes directrices probantes à l’égard des traitements 
interventionnistes pour soigner les douleurs 
neuropathiques : la stimulation de la moelle épinière, les 
infusions intraveineuses, les injections péridurales et les 
anesthésies tronculaires

OBjEcTiF : Élaborer des recommandations probantes à l’égard des traitements 
interventionnistes de la douleur neuropathique.
HiSTORiQuE : Le groupe d’intérêt spécial de la Société canadienne pour le 
traitement de la douleur a produit des lignes directrices consensuelles sur la prise 
en charge pharmacologique de la douleur neuropathique. La Société avait 
l’intention de produire d’autres lignes directrices sur les autres formes de traite-
ment de la douleur neuropathique.
MÉTHODOlOgiE : Un groupe de travail a été mis sur pied et a retenu les 
services de l’Institut d’économie de la santé d’Edmonton, en Alberta, pour par-
courir les publications au sujet de multiples traitements. Seulement quatre 
traitements s’associaient à un assez grand nombre de publications : la stimula-
tion de la moelle épinière, les injections péridurales, les infusions intraveineuses 
et les anesthésies tronculaires. On a entrepris une recherche approfondie afin de 
trouver des analyses systématiques, des essais aléatoires et contrôlés et des guides 
de pratique clinique probants et produit une analyse critique sur chaque traite-
ment. On a utilisé un outil modifié du groupe de travail sur les services préven-
tifs des États-Unis pour évaluer la qualité et les catégories de recommandations.
RÉSulTATS : Les chercheurs ont examiné quatre études sur la stimulation de 
la moelle épinière, 19 études sur l’infusion intraveineuse, 14 études sur les injec-
tions péridurales et 16 études sur les anesthésies tronculaires qui respectaient les 
critères d’inclusion. Les présidents des groupes de travail ont évalué la qualité 
des données probantes, classé les recommandations et sollicité les commentaires 
des membres.
cOncluSiOn : Les données probantes sont suffisantes pour appuyer les 
recommandations relatives à certaines de ces interventions à l’égard de troubles 
de douleur neuropathique précis. Au mieux, les données probantes sont 
modérées et sont souvent limitées ou conflictuelles. Les praticiens de la douleur 
sont invités à explorer les possibilités de traitement probantes avant d’envisager 
des traitements dont l’efficacité n’est pas démontrée. Il faut divulguer tous les 
risques et les avantages des possibilités offertes pour parvenir à une prise de déci-
sion partagée et à un consentement éclairé.
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acupuncture; transcutaneous electrical nerve stimulation; intravenous 
(IV) infusions; spinal cord stimulation; nerve blocks; and epidural 
injections.

The CPS engaged the Health Technology Assessment (HTA) 
Unit of the Institute of Health Economics in Edmonton, Alberta (14), 
to conduct a preliminary literature search and appraisal of the avail-
able research on the above topics. Given time and resource con-
straints, a predefined methodology was agreed on between the authors 
and HTA researchers that the literature review will include systematic 
reviews (SRs), RCTs and evidence-based CPGs on each proposed 
intervention. The preliminary search revealed that the literature that 
focused on treatment of patients with neuropathic pain existed only 
for the following four topics: IV infusions; spinal cord stimulators 
(SCS); nerve blocks and epidural injections. The HTA researchers 
were subsequently instructed to gather and rate the quality of the 
available scientific literature on these four interventions.

The HTA researchers generated four reports and three addendums 
providing a summary and critical appraisal of the available published 
evidence from the international medical literature pertaining to the 
use of epidural injections, nerve blocks, IV infusions and SCS for the 
treatment of neuropathic pain.

inclusion criteria
The studies included were SRs, RCTs published after the end date 
of the search strategy of the included SRs, and CPGs. The selection 
criteria, literature search strategy, selection, appraisal of retrieved 
studies, and outcome measures and data extraction followed a rigorous 
process.

SRs
An article was deemed to be an SR if it met all of the following criteria 
as defined by Cook et al (15): focused clinical question; explicit search 
strategy; use of explicit, reproducible and uniformly applied criteria for 
article selection; critical appraisal of the included studies; and qualita-
tive or quantitative data synthesis.

RcTs and quasi-RcTs
RCTs and trials using a quasi-random method of treatment allocation 
(quasi-RCTs), such as date of birth, day of the week or medical record 
number, were included.

cPgs
CPGs are most commonly defined as “systematically developed state-
ments to assist practitioner and patient decisions about appropriate 
health care for specific clinical circumstances” (16). For a CPG to be 
valid, the evidence supporting its recommendations must be cited 
(16,17). Therefore, an article was deemed to be a CPG if it met all of 
the following criteria: contained the word ‘guideline’ or ‘recommenda-
tion’ in its title or introduction, or contained recommendations on 
managing patients with neuropathic pain in the form of advice or 
instructions (18); was developed by at least two authors; and was evi-
dence based.

CPGs that were not evidence based, such as consensus statements 
that contained recommendations based only on expert opinion, were 
excluded. Only CPGs formulated in countries with developed market 
economies were included because the health status, cultural norms, 
access to health care and disease burden of individuals from countries 
with transitional or developing economies were likely to be too differ-
ent from those of Canada to be clinically relevant. Countries or 
regions deemed to have developed economies, as defined by the 
United Nations, were as follows: Australia, Canada, Japan, New 
Zealand, the United States (US) and Europe (except for Albania, 
Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia, 
Bosnia and Herzegovina, Croatia, Slovenia, the former Yugoslav 
Republic of Macedonia, Yugoslavia, Estonia, Latvia, Lithuania, 
Belarus, the Republic of Moldova, the Russian Federation and 
Ukraine) (19).

Participants
Data regarding adult patients with a peripheral or central neuropathic 
pain condition of any duration were collected. Studies that referred 
to ‘patients’ or ‘adult patients’ without providing a specific age range 
were also included. However, any study that clearly included patients 
younger than 18 years of age was excluded (except for CPGs in which 
the age restriction was removed to increase the number of CPGs suit-
able for the present review). Patients with cancer pain were excluded 
unless they had a defined postsurgical pain syndrome with neuropathic 
contribution such as postmastectomy pain. Patients with visceral pain, 
migraine, headache, fibromyalgia or ischemic pain were excluded.

index interventions
•	 Any	type	of	implantable	SCS.
•	 Epidural	 injection	 of	 any	 drug	 via	 a	 caudal,	 interlaminar	 or	

transforaminal approach for treating neuropathic pain. Diagnostic 
epidural injections were not included.

•	 Therapeutic	IV	infusions	of	any	drug	for	treating	neuropathic	pain.	
Diagnostic IV infusions and IV sympathetic blocks were not 
included.

•	 Peripheral	nerve	blocks,	sympathetic	nerve	blocks,	regional	nerve	
blocks and paravertebral or trigger point blocks using any drug for 
the treatment of neuropathic pain. Diagnostic nerve blocks were 
not included.

comparative intervention
Any medical, mechanical or surgical intervention designed to treat 
patients with neuropathic pain. Placebo and no treatment compari-
sons were also included. Studies that compared technical aspects or 
different modalities of spinal cord stimulation were excluded.

literature search strategy
The medical literature was searched to identify relevant, publicly 
available SRs, RCTs and CPGs published in English from January 
1997 to May 2008 (Appendix A in each of references 20 to 23). 
Although the bibliographies of articles retrieved in hard-copy form 
were not systematically searched for relevant references that may have 
been missed in the database searches (pearling), any additional rel-
evant references uncovered during the examination of these full-text 
articles were retrieved.

literature selection process
Study selection was conducted by one reviewer. Articles that clearly 
did not meet the inclusion criteria based on their abstract were 
excluded. Copies of the full text of potentially eligible studies were 
retrieved. In some cases, when the full text of the article was retrieved, 
closer examination revealed that it did not meet the inclusion criteria. 
Consequently, these articles were excluded (Appendix B in each of 
references 20 to 23).

SRs
In cases where multiple SRs on a single topic were identified that were 
of the same quality and had identical comparators and patient popula-
tions, only the most recently published SR was included. In cases 
where an SR described a particular subgroup of neuropathic pain 
patients (eg, postherpetic neuralgia [PHN], radiculopathy) or used dif-
ferent or additional comparators from those of the most recent SR, 
both SRs were included.

RcTs and quasi-RcTs
RCTs or quasi-RCTs that covered the same interventions and patient 
groups detailed in the included SRs and were published after the end 
date of the search strategy of the included SRs were also included. 
When overlapping patient groups were reported in RCTs, only the 
article(s) quoting the most complete data set was used.

cPgs
In cases where multiple CPGs on a single topic that were of the same 
quality and had identical comparators and patient populations were 
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identified, only the most recently published CPG was included. In 
cases where a CPG described a particular subgroup of neuropathic pain 
patients (eg, PHN, radiculopathy) or used additional or different com-
parators from those of the most recent CPG, both CPGs were 
included.

In cases where multiple CPGs on a single topic that had identical 
comparators but were of differing quality were identified, only the 
highest quality CPG was included if it was also the most recent. If the 
highest quality CPG was not the most recent, then both the highest 
quality CPG and the most current CPG, regardless of quality, were 
included.

Assessment methods
Study methodology appraisal: The included studies were assessed 
with respect to various aspects of methodology and reporting using 
checklists specific for each particular study type (Appendixes C, D and 
E in each of references 20 to 23). The quality assessments were under-
taken independently by two reviewers. The checklists were operation-
alized by constructing dictionaries that explained each criterion. The 
two reviewers discussed the dictionaries with respect to the interpreta-
tion of questions before assessing the studies. Critical appraisal results 
for all included studies are tabulated in Appendixes C, D and E in each 
of references 20 to 23. Details of the assessment process for all evi-
dence are presented in the Appendix of the present guideline.
Outcome measures and data extraction: Study profile information, in 
addition to relevant safety and efficacy data, were extracted by one 
reviewer using standardized data extraction forms developed a priori.

grading of the evidence and recommendations
The co-chairs of the task force tabulated the HTA reports by accepting 
only results of good/moderate-quality RCTs, and evidence-based SRs 
and CPGs of average and good quality.

To grade the strength of recommendations, the co-chairs chose the 
US Preventive Services Task Force (USPSTF) grading system (2008 
version) because it contains a quality rating of evidence used as well as 
grading of evidence (24). The USPSTF tool was modified by adding 
evidence-based CPGs as an evidence source (25). All outcomes (posi-
tive and negative) were tabulated and analyzed qualitatively to classify 
the recommendations in four categories: those supported by strong 
evidence; those supported by some evidence; recommendation against; 
and no recommendation because there was not enough evidence for or 
against. Recommendations from source documents that were markedly 
different for the same intervention were considered to be conflicting. 
For interventions recommended by several sources of evidence, the 
authors of the present guideline erred on the side of caution (for 
example, if a particular intervention carried moderate evidence for 
three sources and strong evidence from one, the final recommendation 
in the present document would indicate that the level of evidence was 
moderate).

The USPSTF tool includes three elements:
1.   Quality of evidence used.
•	 Good:	Results	must	be	consistent;	the	studies	are	well	designed;	the	

populations are representative.
•	 Fair:	 There	 is	 evidence	 of	 benefit	 but	 strength	 of	 evidence	 is	

limited by number, quality or consistency of studies included, or 
generalizability.

•	 Poor:	Evidence	is	insufficient	to	assess	effects	on	health	outcomes	
because of limited number or power of studies, important flaws in 
design or conduct, etc.

2. Certainty with regard to quality of evidence.
•	 High:	The	evidence	includes	consistent	results	from good-quality 

studies representative of the population in question. The 
conclusion, therefore, is unlikely to be affected or changed by the 
results of future studies.

•	 Moderate:	While	the	available	evidence	is	sufficient	to	determine	
the effects on health outcomes; confidence in the estimate is 

constrained by the number, size or quality of studies, inconsistency 
of findings, limited generalizability or lack of coherence in chain of 
evidence. Further studies may change the conclusion.

•	 Low:	Available	evidence	is	 insufficient	to	assess	effect	because	of	
limited number or power of studies, important flaws in design or 
conduct, etc.

3. Grade of recommendations
•	 A:	Recommend.	High	certainty	with	substantial	net	benefit.
•	 B:	Recommend.	High	certainty	with	moderate	effect	or	moderate	

certainty with moderate to substantial effect.
•	 C:	May	recommend	depending	on	circumstances.	At	least	moderate	

certainty with small net benefit.
•	 D:	Recommend	against.	Moderate	or	high	certainty	 that	 there	 is	

no net benefit or that harm outweighs benefit.
•	 I:	Current	evidence	is	insufficient	to	make	a	recommendation	for	or	

against using the intervention (poor quality of evidence, conflicting 
evidence, or benefits and harms cannot be determined).

guideline development process
The co-chairs of the task force met several times with the HTA group, 
in person and via teleconferences between April 2008 and April 2009, 
to develop the scope and key questions to guide the evidence review 
and to examine and discuss the results of the evidence review. The 
chairs drafted preliminary recommendations for each reviewed inter-
vention and circulated them to the members of NePSIG who had 
declared an interest in participating in the guideline development 
process. They also presented progress reports to the NePSIG general 
assembly during the annual CPS meeting in 2009 and 2010. 
Additionally, a face-to-face meeting with the CPS interventional spe-
cial interst group was arranged in May 2010 to clarify differences 
between the available evidence and members’ expert opinion.

RESulTS
The four reports and three addendums generated by the HTA group 
comprise summaries and appraisals of the literature on SCS, IV 
infusions, epidural injections and nerve blocks for neuropathic pain, 
and are available for download from the CPS website (20-23, adden-
dums 26-28).

The following narrative recommendations are based on this 
evidence.

Recommendations for ScS
The HTA retrieved four studies, two RCTs (29,30), one SR (31) and 
one CPG (32). The SR (31) was of poor quality and excluded from the 
evidence. One RCT (30) and the CPG (32) supported the use of SCS. 
Kemler et al (29) concluded that SCS does not produce durable and 
statistically significant improvement in pain. However, at  five years 
follow-up in this RCT, 35% of SCS patients versus 15% of the com-
parator reported statistically significant improved global effect, and 
that 19 of 20 SCS patients would undergo the procedure again. This 
was considered by the task force chairs as clinically relevant and was 
taken into consideration when formulating the recommendation.
Failed back surgery syndrome and complex regional pain syndrome: 
In patients with failed back surgery syndrome and complex regional 
pain syndrome (CRPS I or II), who are not candidates for corrective 
surgery and have failed more conservative evidence-based treatment, 
clinicians should consider offering a trial of SCS.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade B
Traumatic neuropathy and brachial plexopathy: In patients with trau-
matic neuropathy and brachial plexopathy, who are not candidates for 
corrective surgery and who have failed more conservative evidence-
based treatment, clinicians may consider offering a trial of SCS.
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade C
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Other neuropathic pain syndromes: In patients with other (than the 
above) neuropathic pain syndromes, there is insufficient evidence to 
recommend a trial of SCS.
Evidence quality: Poor; Certainty: Low; Strength of recommendation: 
Grade I.

Recommendations for iv infusions
The HTA retrieved five SRs (33-37), 11 RCTs (38-48 ) and one CPG 
(12). Two SRs (36,37) were considered to be of poor quality and 
excluded, while the CPG (12) reporting on lipoprostaglandin E1 was 
also excluded because the agent used was considered to be experi-
mental. Only one trial existed on IV magnesium versus saline in PHN 
(39) and was considered inadequate evidence to furnish any recom-
mendation. The reviewed studies reported on a multiplicity of IV 
infusions and for different neuropathic conditions (CRPS, PHN, per-
ipheral nerve injury, painful diabetic neuropathy, phantom limb pain, 
spinal cord injury, lumbar radicular pain and spinal stenosis).
iv lidocaine: In patients with neuropathic pain, who have not derived 
sufficient benefit from pharmacological treatment, clinicians may 
consider a trial of IV lidocaine at doses of 5 mg/kg to 7.5 mg/kg body 
weight for pain relief lasting from a few hours to four weeks.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade B

Some patients with treatment-resistant neuropathic pain may 
experience pain relief for up to several weeks. However, the response 
to IV lidocaine does not predict long-term response to its oral counter-
part, mexiletine. Furthermore, there is no literature pertaining to the  
effectiveness of repeated IV lidocaine infusions.
iv biphosphonates: For patients with CRPS, who have not responded 
adequately to less invasive options, clinicians may consider a trial of 
IV biphosphonates, which may produce long term (>1 month) 
benefit.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade B
iv ketamine: While there is good quality evidence to support the use 
of IV ketamine for short-term benefit (<1 week) in some patients with 
neuropathic pain, the risk for adverse effects is high. Therefore, given 
this risk versus benefit picture, the present task force recommends that 
IV ketamine is not a clinically viable treatment option for these 
patients unless performed in hospital settings under a specialist’s care.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade B

In patients with neuropathic pain, there is insufficient evidence to 
recommend IV ketamine as a long-term treatment strategy.

Recommendations for epidural injections
The HTA retrieved three SRs (33,49,50), five RCTs (51-55) and six 
CPGs (7-12,) for epidural injections of all types for neuropathic pain. 
One SR (50) and one CPG (11) were excluded due to poor quality. 
The vast majority of the reviewed studies related to lumbar epidural 
injections for radicular pain and/or failed back surgery syndrome, and 
several focused on spinal stenosis. The current recommendations arise 
from the following studies: one SR (49); five RCTs (51-55); and three 
CPGs (8,9,12). Only three studies included information on cervical 
epidurals: one SR (49), one RCT (54) and one CPG (8). For lumbar 
injections for lumbar radicular pain, four RCTs are included in the 
present guideline that compared route of epidural administration (51), 
and one type of epidural injection with a noninvasive treatment 
option (52) or two types of epidural injectables or doses (53-55). 
While all of these studies demonstrated the positive effects of various 
epidural injections, only one RCT (51) provided evidence that the 
transforaminal approach was more effective than the other two epi-
dural approaches. The following recommendations are derived from 
qualitative synthesis of the evidence-based CPGs and SRs included in 
the review.
lumbar radiculopathy: In patients with lumbar radiculopathy, who 
did not adequately respond to conservative treatment, clinicians may 
consider a trial of lumbar epidural steroid injections.

Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade B (short term relief up to three months)
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade C (long-term relief of up to one year)

When there is no substantial clinical benefit, it is difficult to justify 
more than two to three caudal or transforaminal epidural steroid injec-
tions for this condition. There is no evidence, however, to support that 
multiple injections will generate long-term relief.

In particular, research evidence obtained from the reviewed studies 
listed above (one SR [49] and three CPGs [8,9,12]) provide some sup-
port for the use of epidural steroid injections for up to 12 weeks of 
relief from pain resulting from chronic lumbar radiculopathy (inter-
laminar, transforaminal and caudal), but the evidence reported varies 
between moderate and strong. The same sources provide an even more 
confusing report on evidence that ranged between conflicting to mod-
erate, for the use of different types of epidural injections involving 
steroids with or without local anesthetic, for long-term (up to one 
year) relief of pain due to chronic lumbar radiculopathy. Only the New 
Zealand Accident Compensation CPG (8) commented on use of 
repeat epidurals and suggested that when there is no substantial clin-
ical benefit, it is difficult to justify more than two to three caudal or 
transforaminal epidural steroid injections without specifying time 
frame. However, this CPG made no mention of the number of injec-
tions in case there is some effectiveness, while another CPG (12) 
recommended “multiple guided” epidurals for long-term relief.
cervical radiculopathy and brachialgia: In patients with neuropathic 
pain arising from the cervical spine/roots, the use of cervical epidural 
injections should only be considered in exceptional circumstances 
when adequate trials of conservative and less-invasive treatment have 
failed to provide adequate benefit.
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade C

Research evidence provides some support for the use of cervical 
epidural steroid injections for relief up to eight to 12 weeks, and occa-
sionally, up to one year for pain resulting from chronic cervical radicu-
lopathy and brachialgia. However, cervical epidural injections are 
associated with rare but occasionally catastrophic adverse events 
including quadriplegia and death, especially in untrained hands. Only 
skilled practitioners with extensive experience should perform these 
blocks.
Spinal stenosis: There is insufficient evidence to evaluate short-term 
effectiveness, and conflicting evidence for long-term effectiveness of 
various types of epidural injections for spinal stenosis.
Evidence quality: Fair; Certainty: Low; Strength of recommendation: 
Grade I
Failed back surgery syndrome: There is limited/conflicting evidence 
supporting the short-term effectiveness of caudal and transforminal 
epidurals in patients with failed back surgery syndrome.
Evidence quality: Fair; Certainty: Low; Strength of recommendation: 
Grade I
cRPS i: There is insufficient evidence to evaluate effectiveness of 
epidural clonidine or epidural steroid/anesthetic injections in the 
treatment of CRPS I.
Evidence quality: Fair; Certainty: Low; Strength of recommendation: 
Grade I
PHn: There is insufficient evidence to evaluate effectiveness of epi-
dural steroid/anesthetic injections in the treatment of PHN.
Evidence quality: Fair; Certainty: Low; Strength of recommendation: 
Grade I

Recommendations for nerve blocks
The HTA retrieved four SRs (33,50,56,57), six RCTs (58-63) and six 
CPGs (7,8,10,11,64,65). One SR (50) and three CPGs (11,64,65) 
were excluded due to poor quality. The recommendations refer to 
commonly used blocks.
nerve blocks for lumbar radiculopathy: Based on limited evidence 
that selective transforaminal nerve root blocks (extraforaminal root 
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injections, periradicular steroid injections, intraforaminal oxygen-
ozone injections and epidural perineural autologous conditioned 
serum injections can provide up to eight to 12 weeks of relief from 
lumbar radicular pain, the task force cannot justify a general recom-
mendation, but suggests that these interventions be used with caution 
depending on the circumstances, with full disclosure to the patient of 
the limited evidence and potential risks.
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade C
iv regional guanethidine and Bier blocks for cRPS i: IV regional 
guanethidine and Bier blocks are not recommended for the treatment 
of CRPS I.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade D
Stellate ganglion blocks for PHn: Stellate ganglion blocks are not 
recommended for the treatment of PHN.
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade D
Peroneal nerve blocks for lumbar radicular pain: Peroneal nerve 
blocks are not recommended for the treatment of lumbar radicular 
pain.
Evidence quality: Good; Certainty: Moderate; Strength of recommenda-
tion: Grade D
Selective nerve root blocks for cervical radiculopathy: There is 
insufficient evidence to evaluate effectiveness of selective nerve root 
blocks in cervical radicular pain.
Evidence quality: Fair; Certainty: Moderate; Strength of recommendation: 
Grade I
Stellate ganglion blocks for cRPS i: There is insufficient evidence to 
evaluate effectiveness of stellate ganglion blocks in CRPS I.
Evidence quality: Fair to Poor; Certainty: Moderate; Strength of recom-
mendation: Grade I

DiScuSSiOn
Effective treatment for neuropathic pain is often elusive (66-70). 
While a number of pharmacological agents have demonstrated effi-
cacy, clinicians report that patients frequently experience inadequate 
relief after careful sequential trials of the evidence-based pharmaco-
logical options recommended in the available CPGs, including the 
guideline published by the CPS (4). For the present guideline, the 
NePSIG of the CPS has examined the evidence for treatment options 
other than oral pharmacological treatment. This process included 
input from the CPS membership on the scope of the guideline and 
from a panel of multidisciplinary experts who reviewed draft recom-
mendations in light of the available evidence.

While members of the CPS indicated that cognitive behavioural 
therapy, acupuncture and transcutaneous electrical nerve stimulation 
were treatments of great interest to practicing clinicians, the existing 
literature on these approaches does not focus on their effectiveness for 
patients with neuropathic pain. As a result, evidence-based recom-
mendations for these modalities in the treatment of neuropathic pain 
are not possible at this time.

However, evidence in the form of RCTs, SRs and published, evidence-
based CPGs was found for SCS, IV infusions, nerve blocks and 
epidural steroids. This evidence proved to be limited. While several 
interventions are supported by good-quality evidence, limited numbers 
of trials and small sample sizes limit the recommendations to Grade B 
at best. Grade B recommendations include the use of SCS for failed 
back surgery syndrome and CRPS, and IV lidocaine, bisphophonates 
and ketamine for short-term pain relief. Due to inconsistency in the 
use of the terms ‘short-term’ and ‘long-term’ relief, time frames based 
on the primary research are specified in each recommendation. For the 
other interventions and neuropathic conditions the levels of evidence 
are lower (ie, C) generating even less certainty of benefit or conflict-
ing/limited evidence, leading to inability to even furnish a recommen-
dation. Additionally, for a number of interventions (stellate ganglion 
blocks for PHN, IV guanethidine and Bier blocks for CRPS and 

peroneal nerve blocks for lumbar radicular pain), the evidence leads to 
recommendation against the interventions, while for some interven-
tions the existing evidence did not enable us to make any recommen-
dations. Furthermore, a number of these interventions are associated 
with risks of adverse events, some of which are catastrophic.

While high-quality evidence is sparse in many areas of health care, 
including pain management, the problem is particularly salient in 
neuropathic pain. Patients with treatment-resistant neuropathic pain 
are desperate for help and their providers will do their utmost to pro-
vide relief. In the absence of evidence to guide clinical decision mak-
ing, patients are more vulnerable to submitting to well-intended but 
unproven and potentially harmful interventions (71).

In circumstances where the evidence supporting specific treat-
ment options is weak, benefits are likely to be modest and risks may 
be substantial. There is an important role for clinician-patient dia-
logue and shared decision making. The latter includes a careful 
review of the known risks, benefits, mitigating factors, and patient 
expectations and preferences (72,73). The discussion should also 
include a frank disclosure of what evidence is lacking and how lack of 
evidence impacts the level of certainty of clinical decision making for 
the specific patient.

The present study has the following limitations. The literature 
reviewed consisted of SRs, RCTs published after the last included SR, 
and evidence-based CPGs, although the ultimate/ideal evidence-based 
guideline should include only good-quality RCTs. Additionally, the 
literature search terminated in May 2008, which excludes newer trials 
and other sources of evidence. More recent studies (not included in 
the present review) have further highlighted significant differences 
between guidelines and guideline processes with regard to certain 
interventions. For example, a guideline for interventions for low back 
pain with or without radiculopathy that was published after our own 
review was concluded (6), suggested a shared decision model with 
respect to epidural steroid injections for radicular pain (because the 
recommendation was considered to be weak and the evidence was of 
moderate quality). The authors also suggested that the short-term 
benefits are moderate and evidence for long-term benefits is lacking. 
To the contrary, another guideline generated by interventional phys-
icians (5) presented significantly more positive recommendations for 
the same interventions. A “warfare over interventional therapies” for 
low back pain subsequently erupted (74). The ‘jury is still out’ for 
clinicians who seek guidance on interventions. This is illustrated by 
significant differences in the conclusions of recently published rel-
evant studies, which were not part of our literature search. A very 
recent RCT on epidural steroids (75) indicated no long-term benefit 
when compared with placebo; an RCT of fluoroscopic caudal epidural 
injections for disc herniation and lumbar radiculopathy (76) indicated 
benefit, with steroids being superior to local anesthetics, while a meta-
analysis on transforaminal injection of steroids for lumbar radiculop-
athy that searched the literature between 1966 and 2009 (77) 
concluded that these injections can result in improvement of pain, but 
not disability, and that adding steroids to a local anesthetic injection 
offers no advantage. In summary, no matter how one views the inter-
ventional literature, caution and a shared decision-making model are 
of paramount importance for practicing clinicians.

Even in the domains where Grade B evidence is available, many 
unanswered questions remain, underscoring the need for further high-
quality trials to clarify these many pivotal issues for this vulnerable 
patient population such as the following:

•	 Who	is	a	candidate	and	who	is	at	risk	for	adverse	events?
•	 What	 are	 important	 technical	 considerations	 in	 the	 context	 of	

care, such as availability of imaging during a procedure, to minimize 
adverse	events?

•	 What	constitutes	an	adequate	trial	and	what	are	the	upper	limits	
for	repeat	procedures?

•	 Where	does	the	intervention	fit	in	the	overall	context	of	care;	is	it	
an adequate ‘solo treatment’ or does it serve best as a facilitator in 
a	comprehensive	rehabilitation	program?
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Individual clinicians do have the opportunity to contribute to the 
quality of their own clinical decision making in this area by system-
atically documenting the clinical benefits and adverse events in their 
own patients. Benefits of interest include pain relief, improved func-
tion and quality of life. These data can contribute a degree of precision 
and certainty in guiding individualized sequential treatment trials for 
all modalities of care including the interventions discussed in the 
present guideline.

cOncluSiOn
Available data support some evidence-based recommendations for 
SCS, epidural injections, certain nerve blocks and IV injections for 
selected neuropathic pain conditions. However, the evidence for most 
interventions is weak/limited or insufficient. Many nonpharmaco-
logical treatment options currently in use for neuropathic pain, includ-
ing many forms of interventional therapy, have not been investigated 
using high-quality clinical trial methods. The CPS NePSIG encour-
ages practitioners to explore evidence-based treatment options before 
considering unproven treatments. Full and careful disclosure of the 
known and unknown risks and benefits of available options is neces-
sary for shared decision making and truly informed consent.

APPEnDiX: ASSESSMEnT OF EviDEncE
SRs
The included SRs were assessed using a checklist developed in-house 
that was adapted from a number of sources (20-23 [Appendix C]) (78-
81). This tool was chosen because it is more detailed and less subject-
ive than other commonly used tools, such as the AMSTAR (82) and 
Oxman and Guyatt (83) checklists, and the reviewers were very 
experienced in its use. Any disagreements in scoring between the two 
reviewers that could not be resolved by discussion were referred to a 
third reviewer for mediation until consensus was reached. The quality 
of SRs was assessed according to how well their methods excluded bias 
and confounding by examining: the search strategy used; how the data 
extraction, quality assessment of the included studies, and data analy-
sis/synthesis were conducted; and whether the conclusions of the 
review match the results. Thus, the quality of the SR was rated num-
erically with respect to six quality subsections (grey boxes in checklist) 
as follows:
Good: six criteria met, or five criteria met and one criterion ‘unclear’.
Average: one criterion not met, or one criterion not met and one 

criterion ‘unclear’, or two criteria ‘unclear’.
Poor: at least two criteria not met.

Randomized controlled trials
The included RCTs were assessed using the criteria list recommended 
in the method guidelines of the Cochrane Back Review Group for SRs 
(Appendix D) (84).This list has been used in a number of systematic 
reviews (85-87) in the field of chronic pain and includes all the cri-
teria from the lists generated by Jadad et al (88) and Verhagen et al 
(89). It consists of internal and external validity criteria, as well as 
statistical criteria. The list was modified by removing items E (Was the 
care	provider	blinded?)	and	G	(Was	compliance	acceptable?),	because	
blinding of the care provider is generally not possible in SCS and 
compliance is not a relevant issue when SCS is the sole treatment. In 
addition, some instructions were reworded or supplemented with more 
detailed criteria descriptions from Downs and Black (90). A simple 
nominal rating scale was used such that the studies were scored as posi-
tive (yes), negative (no), or unclear (don’t know) for each quality 
criterion. Any disagreements in scoring between the two reviewers 
that could not be resolved by discussion were referred to a third 
reviewer for mediation until consensus was reached.

For descriptive purposes, the included RCTs were referred to as 
being good, moderate, or poor quality with respect to internal and 
external validity according to the total number of criteria met as 
follows:

•	 Internal	validity	(total	number	of	criteria	=	9):	good	(≥7 criteria 
met); moderate (between 4 and 6 criteria met); poor (<4 criteria 
met).

•	 External	validity	(total	number	of	criteria	=	6):	good	(≥5 criteria 
met); moderate (3 or 4 criteria met); poor (<3 criteria met).

cPgs
The included CPGs were assessed using the Appraisal of Guidelines 
for Research and Evaluation (AGREE) instrument (91 [Appendix E]). 
The AGREE instrument is an internationally developed, generic tool 
that is validated, transparent and widely accepted, with satisfactory 
reliability for most domains. The instrument has 23 key items organ-
ized into six domains: scope and purpose (items 1 to 3); stakeholder 
involvement (items 4 to 7); rigour of development (items 8 to 14); 
clarity of presentation (items 15 to 18); applicability (items 19-21); 
and editorial independence (items 22 to 23). The tool is accompanied 
by a detailed User Guide that explains how to score the 23 items. Each 
guideline	is	assessed	using	a	4-point	scale	(ranging	from	4	=	“strongly	
agree”	to	1	=	“strongly	disagree”)	to	rate	each	of	the	23	items.	These	
scores are then combined for each of the six domains and converted 
into standardized domain scores according to the following formula:

Standardized domain score (%) = 

obtained score – minimum possible score /  
maximum possible score – minimum possible score   × 100

The six domain scores are independent and cannot be combined into 
a single score. Instead, appraisers can provide an overall assessment of 
the guideline according to the following categories:
1. Strongly recommended.
2. Recommended (with provisos or alterations).
3. Would not be recommended.
4. Unsure.

Two modifications were made to the AGREE tool to reduce the 
ambiguity and subjectivity associated with item scoring, and to enable 
the differentiation of good from poor quality guidelines.
1. A detailed set of instructions, or dictionary, based on the AGREE 

guidance was constructed using logical operators (AND, OR, 
NOT) to quantify what constitutes a score of 4, 3, 2, or 1 for each 
of the 23 items.

2. Seven “essential” criteria were identified for categorizing guidelines 
as good, moderate, or poor quality (20).
a. Item 8: Systematic search conducted
b. Item 10: Methods used to formulate recommendations 

described
c. Item 12: Link between recommendations and evidence
d. Item 13: External review by experts
e. Item 15: Specific, unambiguous recommendations
f. Item 22: Editorially independent from funder
g. Item 23: Conflicts of interest reported
The scores from the two reviewers were combined into an average 

quality score (maximum possible of 28 [7×4]), which was then rated as 
follows:

Good: score of 22 to 28;
Average: score of 15 to 21;
Poor: score 0 to 14.
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