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Abstract
Neuropathic pain (NP) is often refractory to pharmacologic and non-interventional
treatment. On behalf of the International Association for the Study of Pain Neuropathic Pain
Special Interest Group (NeuPSIG), the authors evaluated systematic reviews, clinical trials, and
existing guidelines for the interventional management of NP. Evidence is summarized and
presented for neural blockade, spinal cord stimulation (SCS), intrathecal medication, and
neurosurgical interventions in patients with the following peripheral and central NP conditions:
herpes zoster and postherpetic neuralgia (PHN); painful diabetic and other peripheral
neuropathies; spinal cord injury NP; central post-stroke pain; radiculopathy and failed back
surgery syndrome (FBSS); complex regional pain syndrome (CRPS); and trigeminal neuralgia
and neuropathy. Due to the paucity of high-quality clinical trials, no strong recommendations
can be made. Four weak recommendations based on the amount and consistency of evidence,
including degree of efficacy and safety, are: (1) epidural injections for herpes zoster; (2) steroid
injections for radiculopathy; (3) SCS for FBSS; and (4) SCS for CRPS type 1. Based on the
available data, we recommend not to use sympathetic blocks for PHN nor RF lesions for
radiculopathy. No other conclusive recommendations can be made due to the poor quality of
available of data. Whenever possible, these interventions should either be part of randomized
clinical trials or documented in pain registries. Priorities for future research include randomized
clinical trials; long-term studies; and head-to-head comparisons among different interventional
and non-interventional treatments.

Keywords: Neuropathic pain; Evidence-based recommendations; Neural blockade; Spinal cord
stimulation; Intrathecal medication; Neurosurgery; Clinical trials
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1. Introduction
Neuropathic pain (NP) afflicts millions of people worldwide and has been estimated to
occur in as much as 7% of the population [13]. Many common diseases, injuries, and
interventions cause NP by producing lesions in somatosensory pathways in the peripheral or
central nervous system [127]. Evidence-based recommendations for pharmacologic treatment
have been published [7,37,90], but the management of patients with chronic NP can be
complex, and many patients do not respond to treatment, obtain only partial relief of their pain,
or experience intolerable adverse effects. The efficacy of non-pharmacologic non-interventional
treatments, such as transcutaneous electrical nerve stimulation and cognitive-behavioral
therapy, has not been well studied in NP, and their role in patient management therefore
remains unclear.
For these reasons, interventional treatments, defined here as “invasive procedures
involving delivery of drugs into targeted areas, or ablation/modulation of targeted nerves” for the
treatment of pain [2], are often considered for patients with refractory NP. There are large gaps
and controversies in the literature describing these interventions. The objective of this article is
to present an up-to-date summary of the evidence and to describe recommendations that can
be made based on the available evidence
2. Methods
The preparation of this article was conducted under the auspices of the International
Association for the Study of Pain (IASP) Neuropathic Pain Special Interest Group (NeuPSIG)
with additional support provided by the Neuropathic Pain Institute, both of which have received
unrestricted support for their activities from multiple pharmaceutical and device companies. No
individuals primarily employed by pharmaceutical or device companies participated in the
preparation of this article.
The individuals involved in developing the present recommendations were chosen by the
NeuPSIG Executive Committee and Treatment Guidelines Subcommittee to include a
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representative set of experts in NP and its treatment drawn from a broad array of fields,
including anesthesiology, internal medicine, neurology, neurosurgery, and psychology; the size
of the group was intentionally limited to promote discussion. Following literature searches, all
participants were provided with copies of existing treatment guidelines, systematic reviews,
meta-analyses, and clinical trials prior to an in-person meeting, and similar materials published
subsequent to the meeting were circulated by e-mail and reviewed
[20,25,28,29,34,60,93,100,107,123,129,130,133,137,140,143]. Targeted reviews of the
literature on the treatment of NP with nerve blocks (S. Raja), spinal cord stimulation (SCS) (B.
Stacey), implantable treatments (S. Mackey), and neurosurgical interventions (R. Levy) were
presented during the meeting. Evidence tables for each of these interventions were then
completed following the meeting and distributed to all authors. The presentations, the materials
distributed before and after the meeting, and the authors’ clinical and research experience
provide the basis for the recommendations in this article.
Because pediatric NP was not specifically considered, these recommendations may not
apply to the treatment of NP in children and adolescents. Surgical decompression for acute and
chronic radicular NP was also not evaluated as developing recommendations for this procedure
was considered beyond the scope of this article.
NP has recently been defined as “pain caused by a lesion or disease of the
somatosensory system” [55]. On the basis of this definition, we evaluated the effects of
interventional treatments on disorders or conditions that involve defined pathology of the
somatosensory system. For peripheral NP, this includes diagnoses such as postherpetic
neuralgia (PHN) and painful diabetic peripheral neuropathy (DPN). For central NP, prime
examples are central post-stroke pain and spinal cord injury pain. We also included two
diagnoses that are not usually considered to be purely neuropathic: complex regional pain
syndrome (CRPS) and failed back surgery syndrome (FBSS). CRPS was included because
CRPS type II—formerly called causalgia—is a NP condition that follows nerve injury, and CRPS
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type I—formerly called reflex sympathetic dystrophy—has a similar clinical presentation except
that there is no evidence of injury to a major nerve [11,45,119]. We included FBSS with
prominent radicular symptoms. FBSS itself appears to represent a mixed pain syndrome with a
strong neuropathic component [10], and radicular symptoms associated with FBSS are likely to
be neuropathic in etiology; previous high quality studies have focused on patients with FBSS
with prominent radicular symptoms [70,97].
2.1. Search strategy and literature evaluation criteria
Relevant publications were identified through Medline searches (1966-2013),
examination of reference lists of relevant published articles and book chapters, and personal
knowledge of the authors. In evaluating the literature and developing recommendations, the
Cochrane Database and other recent systematic reviews were emphasized [1,4,12,14,15,1719,24,27,29,39,41,46,51,71,77,78,80-82,97,122-124,129,135]. Evidence of treatment efficacy
(generally some form of pain intensity improvement or pain relief) was assessed on the basis of
the results of clinical trials, which were evaluated and scored according to the Oxford Centre for
Evidence-based Medicine levels of evidence [104]. Given the paucity of high-quality clinical
trials evaluating interventional NP treatments, only case reports of 5 or fewer patients were
excluded from consideration for these recommendations. Evidence tables were prepared that
included: (1) prior systematic reviews of the relevant literature; (2) randomized clinical trials; (3)
cohort studies; (4) case-control studies that are both prospective and include at least 20
patients; and (5) any additional study that contributes important information beyond that
provided by the previous studies.
Published data were used to evaluate each intervention in terms of efficacy and
effectiveness, safety, tolerability [53], and ease of use. The strength of evidence supporting the
efficacy and safety of an intervention was summarized in accordance with the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) guidelines [47] (Table
1). The authors’ recommendations for specific treatments are based on the apparent balance
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between desirable and undesirable effects; the quality of the evidence; and what is known about
the values and preferences of patients regarding the risks and benefits involved, such as how
consistently different patients weigh the importance of pain relief against the potential risks of
the procedure in question, as per GRADE recommendations [48]. Generally, we did not
consider the costs of procedures. The strength of recommendation categories and their
intended interpretation are summarized in Table 1.
3. General considerations and recommendations
NeuPSIG recommendations for the pharmacologic treatment of NP [37] considered only
treatments with at least two high-quality randomized clinical trials (RCTs). However, there are
few RCTs assessing interventional treatments for NP, and many interventions used in clinical
practice to treat NP in refractory patients are supported by weak, if any, evidence. Nevertheless,
frequently patients with severe NP do not respond adequately to non-interventional treatments.
In these guidelines, we have attempted to describe the strength of evidence supporting different
interventional treatment options. It is important to emphasize that because of the major
limitations of available research, our recommendations should not be used as a basis for
reimbursement decisions by third-party payers or other organizations providing coverage of
health care costs.
Clinical trials of interventional treatments are particularly challenging to conduct for
several reasons. Recruiting well-defined patient samples that are appropriate for and willing to
undergo investigation of an invasive therapy and yet are representative of a broader,
generalizable patient population is especially difficult. The placebo response, which is
substantial in pain trials in general, may be even larger in response to sham surgery and sham
interventions [76]. For example, an intervention, such as arthroscopic surgery for knee
osteoarthritis, that seems to improve pain in about half of patients in observational studies, was
shown to produce no improvements beyond sham surgery [40,89]. This critical observation
should be remembered when interpreting the findings of observational studies and case series.
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Unfortunately, adequately blinding subjects and investigators to interventional treatments can be
very challenging, and even impossible in certain circumstances. Furthermore, the ethics of
performing sham procedures on control subjects continues to be debated [88].
The methodology used in existing studies of interventional treatments for NP has varied
greatly, and few if any RCTs have been conducted for several of the interventions we discuss.
The literature is limited by the lack of double-blind methods, randomization, patient samples with
homogeneous diagnoses, appropriate comparison groups, standardized assessment of
treatment outcomes, and agreement on the definition of a successful treatment response. The
variability in assessed outcomes, particularly how and when pain intensity or disability is
measured, is especially problematic since it precludes combining data across studies with
different methods in a meaningful way.
In addition, there has been limited attention to demonstrating the impact of these
interventions on health-related quality of life, including physical and emotional functioning
[38,128]. Moreover, there are few head-to-head comparisons of interventional treatments, not
only compared with each other but also with pharmacologic and non-pharmacologic, noninterventional treatments. This makes it difficult to evaluate the relative efficacy and safety of
different interventions.
The duration of patient follow up across studies has varied greatly. Unfortunately, there
are no standard definitions of short-term and long-term response to guide investigators when
designing clinical trials. In some cases, such as certain types of injections, a single treatment
may provide short-term benefit, but whether long-term benefit can be achieved by repeated
injections spaced over varying time intervals has not been demonstrated. In general, more
invasive interventions (such as device implantation or surgery) should be studied for longer
periods of time, with several years of follow up typically needed to determine whether the
benefits are likely to outweigh the risks over time.
All therapeutic interventions have potential risks, but invasive interventions, as a group,
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carry additional potential risks from the procedure including, for example, local infection,
hematoma, and short or long-term nerve damage. In addition, interventions with implantable
devices, such as spinal cord stimulation and intrathecal medication delivery, carry additional
longer-term risks, such as elevated ongoing infection risk, local scarring, and increased pain
over time. Unfortunately, there is generally very little evidence to define the long-term
complication risk from the invasive treatment options for NP. Recent complications from
invasive procedures, including fungal meningitis following intrathecal injection of contaminated
steroid [www.fda.gov/Drugs/DrugSafety/FungalMeningitis/ucm325037.htm] and the recall of hip
prostheses due to unexpected local and systemic inflammatory reactions to the prosthesis [e.g.,
http://www.fda.gov/safety/recalls/ucm311043.htm], highlight the possibility of severe and
unexpected reactions to invasive procedures and implants.
4. Peripheral NP conditions
4.1. Herpes zoster
The role of neural blockade in the treatment of herpes zoster has been reviewed [71].
Two RCTs [105,142] suggest that epidural blocks with local anesthetics combined with steroids
soon after the onset of herpes zoster can result in a decrease in pain and allodynia. Another
RCT found that paravertebral block with local anesthetics and steroids improved pain from
herpes zoster [56]. In one of these studies, a single epidural injection of methylprednisolone and
bupivacaine resulted in a modest benefit at 1 month (48% with pain in epidural steroid group vs.
58% with standard therapy) [142] whereas paravertebral injections every 48 hours for 1 week
resulted in a larger benefit (13% with pain in the paravertebral injections group vs. 45% with
standard therapy) [56]. At 3, 6, and 12 months post-therapy, the incidence of PHN continued to
be significantly lower in the paravertebral group than in the standard therapy group [56].
Studies of neural blockade in herpes zoster vary in the number, frequency, and duration
of the blocks and hence are difficult to interpret with regard to the optimal number and frequency
of the procedures. Available evidence indicates that serious adverse events in these studies are
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uncommon. The results of RCTs are consistent with the results of several observational and
cohort studies of epidural local anesthetics alone or combined with steroids in herpes zoster
[71]. Considered together, the moderate quality of the evidence provides the basis for a weak
recommendation for epidural or paravertebral local anesthetic and steroid nerve blocks as a
symptomatic treatment for relief of acute pain associated with herpes zoster. The authors
suggest reserving nerve blocks for patients who fail aggressive oral pharmacotherapy, although
there is no evidence that they have efficacy in these specific patients; the number of procedures
and interval between them should be guided by the clinical response of the patient.
The results of recent RCTs [56,105] suggest that neural blockade -- including repeated
epidural injections and paravertebral injections of local anesthetics and steroids early in herpes
zoster -- may prevent PHN. However, a single epidural injection within 7 days of the onset of
herpes zoster did not significantly reduce the prevalence of chronic pain over a six-month
follow-up [142].
4.2. Postherpetic neuralgia (PHN)
Some non-randomized trials assessing sympathetic blockade in PHN have failed to
demonstrate benefit, and there is very little data to suggest a beneficial effect [71,103,149].
Based on the available evidence, we recommend that the use of sympathetic nerve blocks in
PHN should generally be avoided (recommendation against use on the basis of generally
consistent low quality evidence indicating no benefit) [cf. 142]. There are inadequate data to
draw any conclusion regarding the use of peripheral somatic nerve blocks in the treatment of
PHN.
The efficacy of intrathecal methylprednisolone has been examined in three RCTs. In the
first, intrathecal administration of methylprednisolone was more effective than epidural
administration [66], but the sample size was only 25 patients divided into the two arms.
Subsequently, the same researchers reported efficacy over 1-2 years for four intrathecal
injections of methylprednisolone and lidocaine performed over one month compared with
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lidocaine alone and with a no treatment control group [69]. The reported results of this trial are
striking, and inconsistent with other studies of PHN and with clinical experience. A number of
important criticisms of the study methodology have been described, including inability to
solubilize the methylprednisolone in the described solution [118], patient difficulty tolerating the
injections in the described position [74,95,151] and a lack of biological plausibility [94]. Since
that trial, an independent research group attempted to replicate the findings but the trial was
terminated early after all 6 patients randomized to intrathecal methylprednisolone experienced
an increase in pain at 8 weeks (compared to 1 of 4 in the control group) [111]. Despite the
previous favorable results [69], the authors believe that concerns about the reproducibility of the
results of this single RCT and the potential risk of adhesive arachnoiditis [75,110,148] and other
serious complications, such as fungal meningitis
[www.fda.gov/Drugs/DrugSafety/FungalMeningitis/ucm325037.htm], warrant an “inconclusive”
recommendation, with any use of this treatment approach limited to formal clinical trials and not
routine clinical care.
Deer et al. [34] reviewed a considerable number of trials examining the effectiveness of
various opioid and non-opioid medications with implantable intrathecal medication delivery
(IMD) in the treatment of refractory NP. Unfortunately, there are no studies evaluating these
therapies specifically in patients with PHN. Likewise, randomized trials of SCS for the treatment
of PHN have also not been reported, although a prospective case series of patients with either
herpes zoster or PHN has appeared [49]. The use of deep brain stimulation (DBS) has been
described in a limited number of patients with PHN, with four of 11 patients being considered
responders [29].
A recent double-blind RCT compared pulsed radiofrequency (PRF) treatment with sham
therapy in 96 patients with PHN affecting the thoracic dermatomes [59]. PRF treatment of the
intercostal nerve at the level of the zoster lesion, and the segments above and below, was done
once a week for three weeks. Post-procedure pain scores and tramadol use were decreased,
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and several health-related quality of life domains were significantly improved through 6 months
after treatment in the PRF group compared to the sham group. These results are similar to the
reports from open-label studies of a reduction in pain during a 12-week follow up period after
PRF treatment of the affected cervical, thoracic, or lumbar DRG in patients with PHN [67]. No
complications were encountered in these studies. Although these preliminary studies are
encouraging, the results need to be replicated and the recommendation for the role of PRF for
PHN was considered “inconclusive.”
Given the low quality of the available evidence and the potential for adverse events,
further research will be needed before IMD, SCS, and DBS can be recommended for PHN
(“inconclusive” recommendation).
4.3. Painful diabetic and other peripheral neuropathies
Neural blockade has not been studied in patients with painful DPN and other
polyneuropathies. Very small, prospective trials have evaluated the effects of SCS on pain in
patients with refractory DPN [31,36,125], often demonstrating large benefits although the
complication rate was 33% in one of the trials [36]. There is additional indirect support from
studies examining patients with peripheral vascular disease, including patients with DPN
[131,132]. As with PHN, there have been no clinical trials that have specifically evaluated the
efficacy of IMD with implantable pumps in patients with painful DPN [34]. A systematic review by
the EFNS found weak but positive results for DBS in peripheral NP, with 70% of the small
number of patients showing long-term benefit [29]. Given the low quality of the available
evidence and the potential for adverse events, additional clinical trials are necessary before
SCS, IMD, and DBS can be recommended for painful DPN and other polyneuropathies
(“inconclusive” recommendation) [cf. 107].
A recent high-quality systematic review found 11 case series examining surgical
decompression in patients with DPN [20,28]. Eight of the 11 studies reported pain score
improvements among patients undergoing decompression. Lee et al. [72] found that good
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outcomes were predicted by the presence of a positive Tinel sign pre-operatively in both
diabetic and non-diabetic patients. Because of the low methodologic quality of the studies and
the variability in the characteristics of included patients, surgical approaches, and reported
outcomes [20], this intervention cannot be recommended as a treatment for painful peripheral
neuropathy until high quality studies are conducted in which pain relief is a primary outcome
measure, perhaps especially in patients with electrophysiologic evidence of nerve compression.
4.4. Peripheral nerve injury and brachial plexus avulsion
In certain rare instances (e.g., if pain is experienced within the sensory territory of a
single nerve and that nerve is both distal and purely sensory in function or if a neuroma has
formed as a result of nerve injury) ablative procedures of a peripheral nerve may be considered
as a treatment for chronic NP [9,120]. Dorsal root entry zone (DREZ) lesioning is considered by
some to be the procedure of choice for the treatment of NP due to brachial or lumbosacral
plexus nerve root avulsion [6]. More than a dozen case series have been published with
success rates of between 54 and 100% [18], but rigorous clinical trials are absent from the
literature. Unfortunately, the quality of the evidence supporting these surgical procedures is low
and consistent with an “inconclusive” recommendation.
5. Central NP conditions
5.1. Spinal cord injury NP
SCS has established efficacy in other chronic NP conditions and is among the more
reversible of interventions. However, there are only low quality case series of SCS for patients
with NP associated with spinal cord injury [29,100]. As noted previously, most of the trials
examining the effectiveness of IMD in chronic pain have included heterogeneous groups of
patients, making it difficult to know how applicable the results are to specific NP conditions. One
very small, proof-of-concept randomized crossover trial assessed outcomes 6 hours after
different intrathecal treatments in 15 patients with NP following spinal cord injury, but the trial
was inconclusive and its results cannot be extrapolated to chronic management [113]. The
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available evidence regarding the use of DBS and DREZ lesioning in NP associated with spinal
cord injury also consists of only case series, with relatively unimpressive reported outcomes
[5,29]. These low quality data are consistent with “inconclusive” recommendations for the use of
SCS, IMD, DBS, and DREZ lesioning in spinal cord injury pain.
5.2. Central post-stroke pain
A rigorous systematic review granted a weak recommendation for the use of MCS in
central post-stroke pain [29]; however, we consider the evidence base weak because it consists
of case series [102] and a brief report in which patients who failed SCS were treated with either
MCS or DBS [58]. There have been a number of case series examining motor cortex stimulation
(MCS) and DBS for the treatment of central post-stroke pain with relatively unimpressive results
[29,58]. This low quality evidence is consistent with an “inconclusive” recommendation for MCS
and DBS in the treatment of central post-stroke pain.
SCS was evaluated in a series of 45 patients with refractory post-stroke pain, with only 3
achieving a 60% pain score reduction [58]. Although the quality of the evidence is low and only
consistent with an “inconclusive” recommendation, the authors believe that SCS should
generally not be used in post-stroke pain given the unfavorable case series results, with use of
this treatment approach generally limited to research studies.
6. Radiculopathy and failed back surgery syndrome
6.1. Lumbosacral and cervical radiculopathy
Epidural steroid injection is a commonly used intervention for the treatment of chronic
spinal pain in patients with radiculopathy. Epidural steroids have been administered using
various approaches, such as the interlaminar, transforaminal, and caudal routes, as well as at
varying sites along the neuraxis depending on the symptomatic region. This variability in
treatment approaches, along with widely variable trial methodology, patient populations, and
results, combine to make it challenging to draw definitive conclusions from the evidence [27].
A recent high-quality systematic review, commissioned by the American Pain Society
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(APS), gave a weak recommendation for the use of epidural steroid injection for patients with
radiculopathy with prolapsed lumbar disc, based on fair evidence of moderate benefit for shortterm (≤3 months) outcomes; shared decision-making was also recommended, given
inconsistencies in evidence and the lack of demonstration of long-term benefits [23]. It was also
concluded that there is insufficient evidence to recommend a specific treatment strategy (e.g.,
route of approach, type of steroid, or number of treatments). Since the completion of this
guideline, Iversen and colleagues [54] published the results of a high-quality RCT showing no
significant benefits of caudal injection of epidural steroids for chronic lumbar radiculopathy
compared to saline epidural injection or subcutaneous saline injection. In an accompanying
editorial, Cohen remarks on the inconsistency of the evidence across trials, but notes that the
entirety of evidence supports the conclusion that some patients benefit from epidural steroid
injection [26].
The American Society of Interventional Pain Physicians (ASIPP) grouped epidural
injections for disc herniation or radiculitis into three categories: caudal, interlaminar, and
transforaminal [79]. On the basis of a systematic review for lumbar disc herniation with or
without radiculitis, the ASIPP guidelines give a strong recommendation based on
strong/moderate quality evidence for caudal epidural injections; a strong recommendation
based on low quality evidence for short-term relief and a weak recommendation based on
moderate quality evidence for long-term relief with interlaminar epidural steroid injection; a
strong recommendation based on low quality evidence for lumbar transforaminal injection; and a
strong recommendation based on low quality evidence for the use of cervical interlaminar
steroid injection [84]. Some of the authors of the ASIPP guideline subsequently published a
lengthy critique of the APS guideline [85], which was said to contain numerous inaccuracies
[22]. The cause of several discrepancies between the guidelines are discussed in the APS
authors’ rebuttal to the ASIPP critique [22].
Another systematic review focused on placebo-controlled RCTs in spine patients and
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concluded that transforaminal epidural steroid injection for acute or subacute radicular pain has
beneficial short-term effects and possibly also long-term benefits on pain and prevention of
future spine surgery [73]. A critique of this review suggested that the author focused too much
on positive results from RCTs and under-represented the effects of negative trials and
inconsistent outcomes from different trials [21]. An additional review gave a weak positive
recommendation for transforaminal corticosteroid injection [133]. Two more recent systematic
review and meta-analysis of RCTs concluded that transforaminal injections of corticosteroids
produce modest pain score reductions at 3 months, but no significant differences at 12 months
[106,108]. Cohen et al. [27] systematically reviewed the literature and reported that RCTs were
more likely to demonstrate a positive effect when the transforaminal technique was used
(>70%) as compared to caudal (~60%) and interlaminar (50%) techniques. These authors also
reported that there was a very strong association between the specialty of the author and the
results of both RCTs and review articles, with 75% or more of RCTs and reviews conducted by
pain physicians being positive, compared to only ~30% of RCTs and review articles authored by
non-pain physicians [27].
Considering the available evidence, our assessment of the literature is consistent with
the APS guidelines. We believe the evidence of benefit is moderate and supports a weak
recommendation for the use of epidural injection for short-term benefits, although there is
insufficient evidence regarding pain relief beyond 12 weeks or for prevention of future spine
surgery.
An important possible pitfall of interlaminar epidural steroid injection is that the injectate
can miss the targeted ventral epidural space in up to 40% of cases [147]. Recently, a
transforaminal approach has been advocated based on the observation that when the needle is
appropriately placed under fluoroscopic guidance, the injectate spreads to the ventral epidural
space in almost all cases [79]. RCTs comparing the effects of transforaminal with interlaminar
epidural steroid injections have produced mixed results [3,68,109,126]. As noted previously,
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Cohen and colleagues reported that a higher percentage of RCTs assessing the transforaminal
technique have been positive compared to RCTs assessing the interlaminar technique [27].
Cervical epidural steroid injection can be effective [84]. However, this approach should
be used with considerable caution due to reports of such adverse events as spinal cord and
brainstem injury and persistent neurological complications [91].
Potential complications of these procedures include inadvertent dural puncture, epidural
hematoma, infection, epidural abscess, intracranial air injection, nerve injury, intravascular
injection, and spinal cord injury. These complications are relatively infrequent when experienced
clinicians perform the procedures, although considerable caution should be exercised when
utilizing the transforaminal technique in the cervical region. It is possible that transforaminal
injections conducted under fluoroscopic guidance are more effective than interlaminar epidural
approaches, but this has not been established definitively in controlled trials. Unfortunately, the
literature fails to provide clarity regarding the optimal frequency, timing, and number of epidural
steroid injections for the treatment of radicular neuropathic pain in the extremities [23,101].
Radiofrequency (RF) denervation (or lesioning) is a procedure where a peripheral nerve
or sensory ganglion is ablated using the heat generated from a continuous high frequency
alternating current. Although RF lesioning of nerves has been primarily examined for the relief of
pain of zygapophyseal joint origin, a few trials have examined its efficacy in radicular pain at
cervical and lumbar levels [14,82,135]. In contrast, the pulsed radiofrequency (PRF) technique
is considered to be non-destructive, exposing the neural tissue to a high-frequency electric field
without raising the temperature of the electrode tip beyond 42°C. Several uncontrolled trials
suggest a beneficial effect of continuous and PRF treatment near the dorsal root ganglion for
radicular pain, but few RCTs have been reported.
The initial optimism for the role of RF lesioning of the DRG for lumbosacral radiculopathy
has not been supported by the results of RCTs. RF treatment adjacent to the cervical dorsal
root ganglion as a treatment for cervical radicular pain has been examined in two RCTs. Van
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Kleef et al. [139] compared RF lesioning to sham therapy in 20 patients and reported a higher
rate of successful outcome in the RF group compared to the sham group two months after
treatment. Slappendel et al. [116] compared the effects of RF lesioning with electrode tip
temperatures of 400C vs 670C in 61 patients with cervical radicular pain and observed similar
success rates in the two groups 3 months after therapy. Because the study lacked a control
group and RF was compared to historical controls, the lack of a difference between the two
groups does not provide convincing evidence for a benefit of RF treatment. In a double-blind
RCT, RF lesioning of the DRG was compared to sham therapy and failed to demonstrate any
significant benefit in 83 patients with lumbosacral radicular pain [44].
The beneficial effect of PRF therapy for the treatment of lumbosacral radiculopathy has
been described in case reports, clinical audits, and retrospective and prospective studies [92,
134]. An RCT with a small sample size suggested that PRF treatment of the DRG and
segmental nerve roots was more effective in reducing pain up to 12 months after treatment
compared to a control group that received nerve root block with local anesthetics [43]. A case
series [144] and one small RCT [145] in 23 patients with cervical radicular pain by the same
group of investigators suggest that PRF may have a short-term (i.e., 3 months) beneficial effect
in select patients with cervical brachialgia.
In summary, there is limited evidence of a potential short-term benefit of RF lesioning
and PRF therapy in the treatment of chronic cervical radicular pain (“inconclusive”
recommendation). These recommendations are similar to that of van Boxem et al. [135] who
concluded that PRF of the DRG for cervical radicular pain may be indicated for a selected group
of patients with chronic cervical brachialgia. For the treatment of lumbar radiculopathy, there is
limited evidence for the beneficial effects of PRF of DRG and segmental nerve roots
(“inconclusive” recommendation), and no evidence of benefit of RF lesioning (recommendation
“against”) [23].
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Adhesiolysis, via a percutaneous or a spinal epiduroscopic approach, has been studied
in patients with low back pain and radiculopathy. This procedure is based on the hypothesis that
epidural adhesions contribute to the generation of pain and/or limits access of pain-relieving
drugs to their intended sites of action. Studies have compared the benefits of adhesiolysis with
varying combinations of saline or hypertonic saline, hyalurinodase, and steroids, using a
fluoroscopic guided percutaneous catheter or epiduroscopic visualization of the adhesions.
Although observational studies reported short and longer term benefits, the results of controlled
trials have yielded contradictory results. One RCT found significant reductions in pain and
disability scores at 3 months, but concerns about the design of this trial limit the confidence in its
conclusions [146]. A recent critical review of the evidence led the authors to conclude that there
is insufficient evidence to warrant a recommendation for the use of adhesiolysis outside of the
context of a research study [133]. Overall, the evidence is of low quality, and an “inconclusive”
recommendation is given.
6.2. Failed back surgery syndrome (FBSS) with prominent radicular symptoms
FBSS is a heterogeneous condition, and patients present with different types of pain that
reflect a wide variety of potential pathophysiologic mechanisms, including persistent spinal or
foraminal stenosis, surgery-associated root or other injuries to nerves, and nerve entrapment in
scar tissue. Axial low back pain in FBSS is at least partly non-neuropathic in origin; we therefore
focus on the management of FBSS with prominent radicular symptoms.
We did not find studies assessing the efficacy of epidural steroid injection for treating
patients with FBSS who have prominent radicular symptoms (“inconclusive” recommendation).
However, on the basis of the evidence reviewed above for the efficacy of epidural steroid
injections in the treatment of radiculopathy and their relative safety and ease of application, the
authors believe epidural steroid injections are a reasonable treatment option for clinicians and
patients to consider when a patient has failed to respond to less invasive treatments and prior to
considering more invasive treatments, such as SCS.
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Adhesiolysis has been studied in patients with FBSS. A recent systematic review
concluded that there is “fair evidence that percutaneous adhesiolysis is effective in relieving low
back and/or leg pain due to post lumbar surgery syndrome or spinal stenosis” [52]. Manchikanti
et al. [83,86,87] reported improved pain and disability following adhesiolysis for patients with
FBSS with leg pain, but these studies do not report the effects on the neuropathic (i.e., radicular
leg) pain (as opposed to the back pain, which is not necessarily neuropathic). Hence, it is
unclear what effect adhesiolysis has on NP associated with FBSS. Although adhesiolysis may
help some patients with FBSS, we conclude that the evidence of efficacy for NP associated with
FBSS is uncertain and give an “inconclusive” recommendation.
There are two RCTs evaluating SCS for patients with treatment-refractory FBSS with
prominent radicular symptoms. In the first, North et al. [97] studied 50 patients with leg pain
greater than back pain who were considered to be candidates for reoperation following spinal
surgery. Patients were randomized to reoperation or treatment with SCS and were allowed to
cross over to the other treatment if they were not satisfied with the results of treatment, with
“success” defined as patient satisfaction with treatment and a 50% or greater reduction in pain.
Forty-five patients were available for evaluation an average of 3 years postoperatively. A
successful outcome occurred in 9/19 SCS patients versus 3/26 of the reoperation patients, and
the rate of crossover to alternative treatment was lower in the SCS patients (5/24) than in the
reoperation patients (14/26); both of these group differences were statistically significant. The
study had a high crossover rate and the sample may not be representative of FBSS patients as
a whole given wide variability in coverage of these procedures.
In the second RCT of SCS in patients with FBSS, 100 patients with leg pain greater than
back pain were randomized to conventional medical management (CMM) alone or CMM with
SCS. The primary outcome measure was the proportion of patients obtaining at least 50% relief
of leg pain at 6 months [70], after which patients were allowed to cross over. Eighty-eight
patients were available for analysis, with 28/52 subjects originally assigned to CMM crossing to
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SCS and 5/28 SCS patients crossing to CMM. Intention-to-treat analyses yielded 48% success
for SCS and 9% success for CMM at 6 months, and 34% and 7% success respectively at 1
year. Of concern, thirty-one percent of the SCS patients available at 2 years had required
device-related surgical revision. Limitations of this study include the lack of standardized
definition of NP, the lack of standardized CMM, a relatively short duration of primary
assessment, and the high crossover rate. Based on the strength of these trials, an independent
systematic review concluded that SCS appears to be more effective than CMM and reoperation
[115]. The EFNS guidelines for neurostimulation for NP gave SCS a weak recommendation for
FBSS [29].
Other prospective studies have compared percutaneous to laminectomy electrodes [99]
and dual-lead to single-lead systems [98], and multiple case series have reported favorable
outcomes with SCS in FBSS. The results of the RCTs summarized above and these studies
[100] support a weak recommendation. Based on the degree of invasiveness, risk of
complications, and the relatively low response rate of SCS, the authors suggest reserving SCS
for patients who fail less invasive treatment options, including consideration of a trial of epidural
steroid injections. New stimulation parameters, such as high frequency stimulation [136], burst
stimulation [35], and anatomical sites, such as dorsal root or dorsal root ganglion stimulation,
are being explored as potential strategies to improve the efficacy of neuromodulation at the level
of the spinal cord. The long-term effectiveness of these strategies needs to be determined with
further studies.
As noted above, various opioid and nonopioid medications with implantable IMD in the
treatment of refractory chronic pain have been examined in multiple studies, but the lack of
long-term RCTs and the heterogeneity of the patients studied and the treatments used makes it
difficult to draw conclusions for FBSS with radiculopathy [32-34] (“inconclusive”
recommendation).
There have been no randomized, prospective studies of DBS in patients with FBSS, but
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a total of 59 patients have been described in case series with a long-term success rate of 78%
[29]. The available data are of low quality and warrant an “inconclusive” recommendation.
7. Complex regional pain syndrome (CRPS)
The potential benefits of sympathetic blockade with local anesthetics in patients with
CRPS have been systematically reviewed [17,121]. Two very small, randomized crossover
studies, only one of which has been published, showed modest benefits 2 days after a local
anesthetic sympathetic block. However, no RCTs have evaluated benefits of sympathetic
blockade over weeks or months. A case series of 25 subjects who had 3 stellate ganglion
blocks at weekly intervals for upper extremity CRPS reported that 40% of patients had complete
pain relief, 36% had partial pain relief and 24% had no pain relief over a six-month observation
period [4]. There may be a correlation between shorter duration of symptoms and greater
efficacy of sympathetic blockade, but further study of this is required. Although the quality of
evidence is low, justifying an “inconclusive” recommendation, the treatment options for CRPS
refractory to other management strategies are limited. Given ease of application, relative safety,
and their clinical experience, the authors consider sympathetic blocks a reasonable treatment
option to consider for patients refractory to pharmacologic and non-pharmacologic noninterventional treatments, especially when conducted early in the disease course and when the
patient favors such treatment before consideration of the more invasive SCS.
SCS has demonstrated efficacy in CRPS type 1. Kemler et al. [60] reported a
prospective, randomized trial of 54 patients with CRPS type 1 randomized on a 2:1 basis to
SCS with physical therapy or physical therapy alone. Two-thirds of the patients randomized to a
trial of SCS went on to implantation. At 6 months, pain was reduced in the SCS group by 2.4 cm
on a 10-cm visual analogue scale of pain intensity versus a 0.2 cm increase in the comparison
group. Furthermore, 39% of SCS patients compared to 6% of control patients rated themselves
as “much improved.” Subsequent reports of this sample revealed that vasodilation was not
associated with pain relief [61], sensory characteristics of CRPS other than pain did not change
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with treatment [65], and cervical and lumbar devices were equally effective [42]. Follow-up data
at 2 years revealed continued benefit of SCS [62] but subsequent evaluations at 3, 4, and 5
year follow ups failed to demonstrate outcome differences between the groups [63], suggesting
that the benefit of SCS may diminish with time. However, an analysis of the 5-year data from
those patients who were actually implanted with an SCS system (mirroring the clinical practice
of excluding those who did not have a positive trial) showed improvements in pain relief and
global perceived effect. Ten of 24 (42%) implanted patients underwent reoperation by 5 years
for a total of 29 complications, but 95% of those implanted indicated that they would repeat the
procedure with the knowledge that they would have the same outcome [64].
In a prospective trial of 29 patients with CRPS type 1 who had temporary pain relief with
a sympathetic block, Harke et al. [50] demonstrated numerous benefits after an average of 3
years, including reduced pain, improved function, and reduced medication. Pain relief in these
patients was much greater with the stimulator on than during comparative periods in which the
stimulator was switched off.
An independent systematic review concluded that there was evidence of efficacy of SCS
relative to CMM in patients with CRPS type 1 [115]. The EFNS gave a weak recommendation
for SCS for CRPS type 1 [29]. We agree that the moderate quality evidence in support of SCS
as an interventional treatment for CRPS type 1 supports a weak recommendation, while the lack
of evidence for patients with CRPS type 2 warrants an “inconclusive” recommendation. The
authors suggest reserving SCS for patients with CRPS who do not respond adequately to noninvasive treatments and sympathetic nerve blocks or for whom nerve blocks are determined to
be inappropriate.
Two small studies have shown benefit of intrathecal baclofen for the treatment of
dystonia associated with CRPS [138,141], although, similar to other IMD studies, a large
number of adverse events occurred with treatment. Taking into consideration available evidence
and the potential for complications, intrathecal medication for CRPS is given an “inconclusive”
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recommendation for patients with CRPS.
Favorable responses associated with local anesthetic sympathetic blockade have led
some clinicians to perform destructive procedures targeting the autonomic nervous system in an
effort to produce a permanent interruption in the transmission of sympathetically-maintained
pain. Multiple techniques have been employed to accomplish this, including chemical neurolysis
(usually performed with phenol or alcohol), and radiofrequency or surgical ablation. Available
literature describing these techniques consists of either uncontrolled case series or poorly
controlled comparison studies [121]. Furthermore, there is a significant risk of patients
developing post-ablation pain conditions that are often worse than the original pain [57]. The
authors believe that ablative procedures of autonomic structures for NP should be avoided
given the weak evidence and potential for serious sequelae associated with these interventions.
Finally, the use of repeated ketamine infusions in patients with CRPS has recently
received considerable attention. A recent systematic review [8] identified two randomized trials
[112,114] and several case series of repeated ketamine infusons. Despite positive results from
moderate quality studies, the authors believe that concerns about the risks of this treatment –
including drug-induced liver injury [96] – have not yet been adequately addressed and provide
the basis for our “inconclusive” recommendation, with use ideally occurring in clinical settings
that can enroll patients in prospective studies that include careful evaluation of effectiveness
and safety.
8. Trigeminal neuralgia (TN) and trigeminal neuropathy
Systematic reviews of interventional treatments for patients with medically-refractory TN
have been published recently [18,30,46,77,78,150]. There are few RCTs or prospective cohort
studies and very few direct comparisons of the effectiveness and safety of different procedures;
most studies of interventional treatments for TN are uncontrolled case series. Considered
together, these evidence-based reviews conclude that surgical procedures directed at the
peripheral trigeminal nerve are either ineffective or that there is insufficient evidence to
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demonstrate their effectiveness. Although the reviews differed somewhat regarding their ratings
of the quality of the studies of percutaneous procedures directed at the trigeminal ganglion,
there was agreement that the available evidence suggests benefit from these procedures. The
evidence for microvascular decompression (MVD) and radiosurgery also suggests potential for
benefit among medically-refractory TN. Among surgical interventions for TN, MVD appears to
provide the longest duration of pain control and greatest long-term patient satisfaction [46,122,
140].
Considering the available systematic reviews and clinical trials [18,30,46,77,78,150], the
low quality evidence is consistent with an “inconclusive” recommendation for MVD,
radiofrequency rhizotomy, glycerol rhizotomy, balloon compression, and stereotactic
radiosurgery in the treatment of patients with TN. Nevertheless, many medically-refractory
patients with TN seem to benefit from these treatments. The authors suggest that consideration
should be given to using interventional treatments in patients who are refractory to
pharmacologic treatment for TN. Because direct comparisons of the efficacy of these different
interventions are lacking [46], choosing among them involves considerations of patient age,
history of previous surgical procedures, characteristic symptoms and severity of pain, medical
comorbidities (especially multiple sclerosis or other conditions that can cause TN), the presence
or absence of a compressive vessel demonstrated on MRI, and physician and patient
preference [117].
8.1. Trigeminal neuropathy
There are multiple small case series of MCS in patients with peripheral neuropathic
facial pain that have generally reported clinically meaningful pain relief in a majority of patients
treated with this intervention [29]. As with MCS, there have been several small case series
describing the treatment of facial NP with DBS. Although these data include very early
experience with this therapy and the contemporary rate of success may be higher, the available
evidence for MCS and DBS in patients with facial NP is low quality and can only support an
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“inconclusive” recommendation.
9. Conclusions
Interventional management is often considered for patients with NP who have not
responded adequately to pharmacologic treatments used alone or in combination with nonpharmacologic treatments. It is important to emphasize that the interventional management of
patients with chronic NP should be considered an integral component of a more comprehensive
approach that also includes pharmacologic and non-pharmacologic, non-interventional
treatments. Although the evidence for the efficacy of various pharmacologic treatments in
patients with NP is considerable [7,37,90], this is much less true for non-pharmacologic
treatments for NP, which require evaluation in RCTs.
Because of the important limitations of the evidence on which our recommendations are
based, interventional treatments for the management of NP should ideally be offered in clinical
and research settings that will collect and report data on patient outcomes. This will make it
possible to greatly improve the evidence on which future recommendations are based.
There are many areas of the literature that require additional research and that would
benefit from standardization of approaches across research centers. Some of these issues
include greater use of sham procedures for control groups, given the large placebo effect
resulting from surgery and invasive procedures [40]; defining the most appropriate control
group(s) for interventions for which sham surgery or procedure is not possible, such as “usual
care” or an alternative, well-defined, clinically-relevant treatment control group; defining the
duration of time required to have demonstrated short-term and long-term effects; and
standardizing the outcomes reported, including pain outcomes, health-related quality of life, and
adverse effects. In addition, it is imperative that long-term outcomes be reported following
irreversible treatments, such as nerve ablation or surgery.
The effectiveness of interventional management of NP is often limited, with most
interventions being associated with no more than 40-60% of patients obtaining lasting, albeit
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partial, relief of their pain. Continued development of new treatment approaches, additional trials
involving existing interventional treatments alone and in combination, efforts to identify
characteristics of treatment responders, and attention to functional and emotional outcomes are
therefore needed to advance the treatment of NP [16]. Because the management of NP is
expected to evolve as a result of ongoing translational and treatment studies, these
recommendations should be updated within six years.
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Table 1
Criteria for rating quality of evidence and strength of treatment recommendations
[adapted from 23,47]

Quality of Evidence
High quality

Moderate quality

Low quality

At least 2 high quality, directly applicable
randomized, controlled trials with consistent
results.
At least 1 high quality randomized, controlled
trial or 2 or more high quality observational
studies with consistent results, or reasonable
extrapolation of 2 or more high quality
randomized, controlled trials.
Some evidence of effect, but conclusions
limited by study design limitations, inconsistent
results, or extrapolation of questionable
reliability.

Strength of Recommendation
“Strong” recommendation for using the
intervention

“Weak” recommendation for using the
intervention

“Inconclusive”
Recommendation “Against” using the
intervention

The balance of desirable effects vs harmful
effects substantially favors the desirable
effects. Most patients would want and should
receive the intervention.
The balance of desirable effects vs harmful
effects seems to favor the desirable effects.
Most patients would want the intervention, but
many would not; shared decision-making that
explicitly incorporates the risks and potential
benefits of the procedure and the patient’s
preferences is recommended.
There is insufficient evidence to recommend
for or against the intervention
At least fair evidence that the intervention is
ineffective or that anticipated harmful effects
outweigh potential for desirable effects.
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Table 2
Summary of quality of evidence and strength of recommendations for interventions for
different types of neuropathic pain
Indication/Intervention

Quality of
Evidence

Strength of
Recommendation

Additional Comments

Moderate

Weak

Provides relief of acute pain, but has not been compared
against less invasive treatments, such as oral
pharmacotherapy

Low

Inconclusive

Low
Low

Inconclusive
Inconclusive

Low
Moderate

Inconclusive
Against

Weak evidence, but positive case series results in refractory
PHN
Somewhat promising results in other types of chronic pain
Unreplicated positive RCT, but concerns about the RCT and
about safety (see text)
Single RCT showing efficacy until 6 months
Non-randomized studies have not shown benefit

Low

Inconclusive

IMD
DBS

Low
Low

Inconclusive
Inconclusive

Surgical decompression

Low

Inconclusive

Low
Low

Inconclusive
Inconclusive

Weak evidence in peripheral nerve injury
Weak evidence in brachial plexus avulsion

Low

Inconclusive

IMD

Low

Inconclusive

DREZ lesion
DBS

Low
Low

Inconclusive
Inconclusive

Weak evidence, but positive case series results in refractory
spinal cord injury NP
Very weak evidence in refractory spinal cord injury NP, but
somewhat promising results in other types of chronic pain
Weak evidence in refractory spinal cord injury NP
Weak evidence in refractory spinal cord injury NP with lower
published rates of success than DREZ lesioning, concerns
about potential for adverse effects

Low

Inconclusive

MCS

Low

Inconclusive

DBS

Low

Inconclusive

Moderate
Low

Weak
Inconclusive

Short-term benefit for patients with prolapsed lumbar disc
Weak evidence of short-term benefit

Low

Inconclusive

Weak evidence of short-term benefit
High-quality RCT failed to show benefit over sham
radiofrequency lesioning
Single RCT showed efficacy of adhesiolysis, but the study
design limits confidence in conclusions of this study

Herpes zoster
Epidural or paravertebral nerve
block(s) for treatment of pain
PHN (truncal)
SCS
IMD
Intrathecal steroid and local
anesthetic injections
PRF treatment
Sympathetic nerve blocks
Painful DPN and other peripheral
neuropathies
SCS

Peripheral nerve injury and brachial
plexus avulsion
Neuroma resection and relocation
DREZ lesion
Spinal cord injury neuropathic pain
SCS

Central post-stroke pain
SCS

Radiculopathy
Epidural steroid injection(s)
PRF therapy for cervical or lumbar
radiculopathy
RF lesioning for cervical
radiculopathy
RF lesioning for lumbar
radiculopathy
Adhesiolysis

Moderate

Against

Low

Inconclusive

FBSS with radiculopathy
SCS

Moderate

Weak

Low

Inconclusive

Epidural steroid injection(s)

Weak evidence with small, positive case series with large
effects in refractory DPN over long-term follow-up
Somewhat promising results in other types of chronic pain
Weak evidence but promising results in small, uncontrolled
series
Most likely to be beneficial in patients with evidence of
peripheral nerve compression

Very weak evidence, poor response rate in a single case
series
Weak evidence, but a number of case series have
demonstrated ~50% response among refractory patients
Weak evidence in refractory patients with central post-stroke
pain

Based on two RCTs appears to be better than reoperation
and conventional medical management, but response rate
relatively low and complication rate relatively high
Weak evidence, but the authors consider a treatment trial
prior to SCS a reasonable option for medically refractory
patients given the evidence in radiculopathy, low risk, low
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cost, and higher complication risk with SCS
Three RCTs have demonstrated pain score improvement with
adhesiolysis, but the possible effects on the neuropathic
(radicular) component of the pain are not described
Weak evidence in FBSS with radicular symptoms
Weak evidence, with few patients in case series with
promising results

Adhesiolysis

Low

Inconclusive

IMD
DBS

Low
Low

Inconclusive
Inconclusive

Moderate

Weak

SCS for CRPS 2
Sympathetic nerve block

Low
Low

Inconclusive
Inconclusive

IMD

Low

Inconclusive

Repeated ketamine infusions

Low

Inconclusive

Low

Inconclusive

There is a lot of low quality evidence suggesting significant
benefit from these procedures in patients refractory to medical
treatment. MVD is the most invasive but may offer the longest
benefits.

Low

Inconclusive

Low

Inconclusive

Weak evidence of benefit, may be the best option for patients
with pain refractory to non-interventional treatments
Less evidence than MCS of benefit

CRPS
SCS for CRPS 1

Trigeminal neuralgia
MVD, radiofrequency rhizotomy,
glycerol rhizotomy, balloon
compression or stereotactic
radiosurgery
Trigeminal neuropathy
MCS
DBS

Long-term benefit demonstrated in CRPS type 1 patients,
reoperation rate for complications 42% at 5 years, but 95%
would undergo implantation again for the same result
Very limited evidence
Very limited evidence, but low risk; may be more beneficial
early in disease
Little evidence for the treatment of CRPS except some
evidence suggesting benefit of baclofen for treatment of
dystonia associated with CRPS
Evidence of benefit in small RCTs, but administration protocol
and long-term benefits and especially risks remain unclear

CRPS = complex regional pain syndrome; DBS = deep brain stimulation; DPN = diabetic
peripheral neuropathy; DREZ = dorsal root entry zone; FBSS = failed back surgery syndrome;
IMD = intrathecal medication delivery; MCS = motor cortex stimulation; MVD = microvascular
decompression; NP = neuropathic pain; PHN = postherpetic neuralgia; PRF= pulsed
radiofrequency; RCT = randomized clinical trial; RF= radiofrequency; SCS = spinal cord
stimulation.
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Abstract
Neuropathic pain (NP) is often refractory to pharmacologic and non-interventional
treatment. On behalf of the International Association for the Study of Pain Neuropathic Pain
Special Interest Group (NeuPSIG), the authors evaluated systematic reviews, clinical trials, and
existing guidelines for the interventional management of NP. Evidence is summarized and
presented for neural blockade, spinal cord stimulation (SCS), intrathecal medication, and
neurosurgical interventions in patients with the following peripheral and central NP conditions:
herpes zoster and postherpetic neuralgia (PHN); painful diabetic and other peripheral
neuropathies; spinal cord injury NP; central post-stroke pain; radiculopathy and failed back
surgery syndrome (FBSS); complex regional pain syndrome (CRPS); and trigeminal neuralgia
and neuropathy. Due to the paucity of high-quality clinical trials, no strong recommendations
can be made. Four weak recommendations based on the amount and consistency of evidence,
including degree of efficacy and safety, are: (1) epidural injections for herpes zoster; (2) steroid
injections for radiculopathy; (3) SCS for FBSS; and (4) SCS for CRPS type 1. Based on the
available data, we recommend not to use sympathetic blocks for PHN nor RF lesions for
radiculopathy. No other conclusive recommendations can be made due to the poor quality of
available of data. Whenever possible, these interventions should either be part of randomized
clinical trials or documented in pain registries. Priorities for future research include randomized
clinical trials; long-term studies; and head-to-head comparisons among different interventional
and non-interventional treatments.

