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A B S T R A C T

Background

There is currently no strong consensus regarding the optimal management of complex regional pain syndrome although a multitude

of interventions have been described and are commonly used.

Objectives

To summarise the evidence from Cochrane and non-Cochrane systematic reviews of the effectiveness of any therapeutic intervention

used to reduce pain, disability or both in adults with complex regional pain syndrome (CRPS).

Methods

We identified Cochrane reviews and non-Cochrane reviews through a systematic search of the following databases: Cochrane Database

of Systematic Reviews, Database of Abstracts of Reviews of Effects (DARE), Ovid MEDLINE, Ovid EMBASE, CINAHL, LILACS

and PEDro. We included non-Cochrane systematic reviews where they contained evidence not covered by identified Cochrane reviews.

The methodological quality of reviews was assessed using the AMSTAR tool.

We extracted data for the primary outcomes pain, disability and adverse events, and the secondary outcomes of quality of life, emotional

well being and participants’ ratings of satisfaction or improvement. Only evidence arising from randomised controlled trials was

considered. We used the GRADE system to assess the quality of evidence.

Main results

We included six Cochrane reviews and 13 non-Cochrane systematic reviews. Cochrane reviews demonstrated better methodological

quality than non-Cochrane reviews. Trials were typically small and the quality variable.

There is moderate quality evidence that intravenous regional blockade with guanethidine is not effective in CRPS and that the procedure

appears to be associated with the risk of significant adverse events.

1Interventions for treating pain and disability in adults with complex regional pain syndrome- an overview of systematic reviews (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

mailto:neil.oconnell@brunel.ac.uk


There is low quality evidence that bisphosphonates, calcitonin or a daily course of intravenous ketamine may be effective for pain when

compared with placebo; graded motor imagery may be effective for pain and function when compared with usual care; and that mirror

therapy may be effective for pain in post-stroke CRPS compared with a ’covered mirror’ control. This evidence should be interpreted

with caution. There is low quality evidence that local anaesthetic sympathetic blockade is not effective. Low quality evidence suggests

that physiotherapy or occupational therapy are associated with small positive effects that are unlikely to be clinically important at one

year follow up when compared with a social work passive attention control.

For a wide range of other interventions, there is either no evidence or very low quality evidence available from which no conclusions

should be drawn.

Authors’ conclusions

There is a critical lack of high quality evidence for the effectiveness of most therapies for CRPS. Until further larger trials are undertaken,

formulating an evidence-based approach to managing CRPS will remain difficult.

P L A I N L A N G U A G E S U M M A R Y

Which treatments are effective for the treatment of complex regional pain syndrome in adults?

Complex regional pain syndrome (CRPS) is characterised by persistent pain, usually in the hands or feet, that is not proportionate in

severity to any underlying injury. It often involves a variety of other symptoms such as swelling, discolouration, stiffness, weakness and

changes to the skin. This overview sought to summarise and report all of the available evidence arising from systematic reviews for all

treatments for this condition regarding how well they work and any potential harm that they might cause.

We identified six Cochrane reviews and 13 non-Cochrane systematic reviews that included evidence relating to a broad range of

treatments, from drugs to surgical procedures, rehabilitation and alternative therapies. For most treatments there were only a small

number of published trials and the quality of these trials was mixed. As such, most of the evidence for most treatments is of low or very

low quality and can not be regarded as reliable.

We found low quality evidence that a daily course of the drug ketamine delivered intravenously may effectively reduce pain, although

it is also associated with a variety of side effects. We found low quality evidence that the bisphosphonate class of drugs, calcitonin and

programmes of graded motor imagery may be effective for CRPS, and that mirror therapy may be effective in people who develop CRPS

after suffering a stroke. Low quality evidence suggested that physiotherapy and occupational therapy did not lead to clinically important

benefits at one year follow up, and that blocking sympathetic nerves with local anaesthetic is not effective. There is moderate quality

evidence that an intravenous regional blockade using the drug guanethidine is not effective and may be associated with complications.

For a range of other interventions we found only very low quality evidence or no evidence at all. No conclusions should be drawn

regarding the value of these interventions based on this level of evidence.

Based on the existing evidence it is difficult to draw firm conclusions as to which therapies should be offered to patients with CRPS.

Better quality research is vital to reduce uncertainty in this area and is necessary before confident recommendations can be made.

B A C K G R O U N D

The purpose of a Cochrane overview is to systematically compile

evidence from more than one systematic review of different in-

terventions for the same condition into one accessible and usable

document (Becker 2011).

Description of the condition

Complex regional pain syndrome (CRPS) is an umbrella term for

a variety of clinical presentations characterised by chronic persis-

tent pain that is disproportionate to any preceding injury and that

is not restricted anatomically to the distribution of a specific pe-

ripheral nerve (Bruehl 2010; Marinus 2011). The diagnostic label
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of CRPS was introduced in the 1990s by the International Asso-

ciation for the Study of Pain (IASP) (Merskey 1994) and has since

been updated in an attempt to improve its specificity (Harden

2006a). These modified diagnostic criteria (the ’Budapest criteria’)

can be seen in Table 1. CRPS encompasses a variety of existing

diagnostic titles including reflex sympathetic dystrophy (RSD),

reflex neurovascular dystrophy, Sudeck’s atrophy, causalgia and al-

godystrophy or algoneurodystrophy. CRPS can be subclassified

into two diagnostic subtypes: type I (CRPS-I) in which no periph-

eral nerve injury can be identified, and type II (CRPS-II) where

symptoms are associated with a definable nerve lesion, although

this distinction is not always easily made (Harden 2006a).

Both subtypes of CRPS are characterised by severe pain that is

disproportionate to the inciting event, most commonly affecting

the hand or foot but which can spread to other body regions

(Stanton-Hicks 2002). Additionally CRPS presents with some or

all of the following symptoms in the affected body parts: sensory

disturbances, temperature changes, abnormal patterns of sweat-

ing, swelling and oedema, reduced joint range of motion, move-

ment abnormalities such as weakness, tremor or dystonia, trophic

changes such as skin atrophy or altered hair and nail growth, and lo-

calised osteoporotic changes (Bruehl 2010; de Mos 2009; Shipton

2009); and alterations in body perception or schema (Lewis 2007;

Lotze 2007; Moseley 2006).

CRPS occurs most commonly following wrist fracture and sub-

sequent immobilisation but may potentially occur after any often

relatively minor trauma and, though rare, may also occur sponta-

neously (de Mos 2007; de Mos 2008; Sandroni 2003). The under-

lying pathophysiological mechanisms of CRPS are incompletely

understood although there is growing consensus that they include

an aberrant inflammatory response, autonomic dysfunction and

central nervous system (CNS) dysfunction (for review see Marinus

2011). The evidence for these mechanisms includes signs of in-

creased neurogenic inflammation (Birklein 2001; Schinkel 2006;

Schmelz 2001), small fibre neuropathy (Oaklander 2009), an al-

tered local immune response (Tan 2005), altered activity in the

sympathetic nervous system (SNS) (Drummond 2004; Niehof

2006) or increased sensitivity to normal SNS activity (Albrecht

2006; Ali 2000; Drummond 2001), and local tissue hypoxia

(Birklein 2000; Koban 2003). Additionally changes have been

demonstrated in the brain in CRPS (Swart 2009), including alter-

ations of the cortical (higher brain) representation of the affected

body part (Maihöfner 2004; Pleger 2006), localised reductions in

grey matter density and connectivity (Geha 2008) and altered in-

hibitory control (Schwenkreis 2003).

Description of the interventions

This overview includes systematic reviews of any intervention

aimed at treating pain, disability or both in CRPS. An expert panel

has emphasised three core elements in treating CRPS that incorpo-

rate a broad selection of therapeutic options: rehabilitation (phys-

iotherapy, occupational therapy), psychological therapy (for exam-

ple cognitive-behavioural therapy (CBT) and educational inter-

ventions) and pain management (including orally or topically ad-

ministered and interventional pharmacological approaches, nerve

blocking procedures, surgical approaches such as sympathectomy,

and neuromodulation techniques such as spinal cord or brain stim-

ulation techniques) (Stanton-Hicks 2002), although this list is not

exhaustive.

Oral pharmacotherapy

A variety of pharmacological interventions have been described

for the treatment of CRPS and in practice combinations of these

drugs are commonly utilised (Harden 2006b). Oral pharmacologic

options can be divided into the following broad categories (Harden

2006b).

• Anti-inflammatory drugs and immunomodulators,

including non-steroidal anti-inflammatory drugs (NSAIDs),

corticosteroids, cyclooxygenase-2 (Cox-2) inhibitors, free radical

scavengers (e.g. vitamin C) and biologics (e.g. tumour necrosis

factor-α (TNF-α) inhibitors).

• Anticonvulsants, neuromodulators (e.g. carbamazepine,

gabapentin).

• Antidepressants and anxiolytics (e.g. amitriptyline,

doxepin).

• Opioids.

• N-methyl d-aspartate (NMDA) antagonists (e.g. ketamine,

dextromethorphan).

• Antihypertensives and α-adrenergic antagonists (e.g.

clonidine, phentolamine).

• Bisphosphonates (e.g. alendronate).

• Calcitonin.

Topical pharmacotherapy

Topical drug treatments include patch treatments and creams that

deliver medication to the affected skin and soft tissues local to

the site of application (Harden 2006b). They include lidocaine

patches, mixed local anaesthetic creams, capsaicin and dimethyl

sulphoxide (DMSO).

Interventional procedures

Intravenous regional anaesthetic blocks commonly involve the in-

fusion of pharmacological agents whilst the affected limb is tourni-

queted and may use one of a variety of agents, such as guanethi-

dine, lidocaine, clonidine and others (Burton 2006). Blocking of

sympathetic nervous activity may also be achieved by injection

directly into sympathetic neural structures such as the stellate gan-

glion or the lumbar sympathetic chain (Nelson 2006). Sympa-

thectomy involves the destruction of sympathetic neural pathways

through the injection of poisonous agents such as phenol, or by

3Interventions for treating pain and disability in adults with complex regional pain syndrome- an overview of systematic reviews (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



surgical methods such as surgical excision or electrocoagulation

(Nelson 2006).

Neurostimulation may involve the surgical implantation of elec-

trodes into areas of the brain or spinal cord to allow electrical stim-

ulation of local neural tissue in order to modulate neural signals

or processing. Non-invasive forms of brain stimulation have also

been developed and used to treat chronic pain conditions, such as

repetitive transcranial magnetic stimulation (rTMS) (Lefaucheur

2008; Prager 2010).

Rehabilitation

Both occupational and physiotherapy rehabilitation are frequently

used to treat CRPS and these incorporate a variety of approaches,

sometimes used in isolation but more commonly delivered in a

multi-modal format that includes manual therapy, electrotherapy

(including transcutaneous electrical nerve stimulation (TENS)),

massage and therapeutic exercise (Daly 2009). Vocational and

recreational rehabilitation approaches are also described in recent

clinical guidelines (Harden 2006c).

Psychological therapies

Psychological therapies include cognitive-behavioural therapy

(CBT), operant conditioning (OC), counselling, pain education

and relaxation techniques (Bruehl 2006).

How the intervention might work

Such a broad range of potential treatments incorporates a mul-

titude of possible therapeutic mechanisms. Orally administered

pharmacologic options aim to target and alter physiological path-

ways involved in the generation of pain, inflammation, abnormal

sympathetic activity or bone loss (Harden 2006b).

Sympathetic nerve blocks or sympathectomy aim to reduce sym-

pathetic neural activity by temporarily or permanently disrupting

the sympathetic nervous system to the affected body area (Burton

2006). Neuromodulation approaches, such as spinal cord or brain

stimulation techniques, seek to reduce pain by altering neural

processing within the central nervous system (Lefaucheur 2008;

Nelson 2006).

Psychological therapies primarily aim to improve function and

disability, rather than pain, by patient education. They address

unhelpful pain-related behaviours and beliefs and teach pain cop-

ing and management strategies. Rehabilitation approaches typi-

cally include exercise regimes as well as passive techniques such as

manual therapy, massage and various forms of electrotherapy to

improve range of movement (ROM) and strength and function

in the joints of the affected body part. It is common for aspects

of psychological approaches to be included within rehabilitation

approaches (Daly 2009).

More recently, specific rehabilitation approaches have been devel-

oped that aim to improve pain and function by altering cortical

(brain) processing specific to the affected body part using strategies

such as mirror therapy (McCabe 2008), sensory motor retuning

(Pleger 2005), graded motor imagery (GMI) (Moseley 2004) and

tactile sensory discrimination training (Moseley 2008).

Why it is important to do this overview

Currently there is no strong consensus regarding the optimal man-

agement of this condition and a multitude of therapeutic interven-

tions are currently utilised, including pharmacological, surgical,

neurostimulation and physical therapy-based treatments. Clinical

guidelines have been produced in the Netherlands (Perez 2010),

the USA (Harden 2006a) and the UK (Goebel 2011). One of these

(Perez 2010) included a systematic synthesis of the evidence for

treatments for CRPS-I but not CRPS-II, although this was based

on searches conducted a number of years earlier. While clinical

guidelines reflect the evidence and pragmatic considerations such

as country-specific policies, access and healthcare pathways, and

possibly the interests of key stakeholders, a Cochrane overview

provides a critical summary based simply on the evidence for treat-

ments of both CRPS-I and CRPS-II, which will be regularly up-

dated.

O B J E C T I V E S

To provide an overview of evidence from systematic reviews to

determine the efficacy of any intervention used to reduce pain,

disability or both in adults with complex regional pain syndrome,

and to direct readers to these reviews.

M E T H O D S

Criteria for considering reviews for inclusion

Types of studies

We included all Cochrane reviews of randomised controlled trials

that assessed the effects of any intervention used to reduce pain

or disability in adults with CRPS. We also chose to consider non-

Cochrane reviews as, given the broad range of available treatments,

to exclude them might have provided an incomplete summary of

the available evidence. We therefore included non-Cochrane sys-

tematic reviews where they covered classes of interventions that

were not covered by identified Cochrane reviews or where they

were more up to date (that is searches performed later with signifi-

cantly more included studies). To be included, any non-Cochrane
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review was required to achieve a judgement of ’Yes’ on the third

criterion on the AMSTAR tool for assessing the quality of system-

atic reviews (Shea 2007), that is “Was a comprehensive literature

search performed?”. We considered this a minimum requirement

for a review to be considered systematic. Data from original studies

presented in more than one included review were only considered

once in any analysis. Where reviews considered all interventions

for CRPS, each review was compared to the most recent in order

to establish whether the older review identified any RCTs that had

not already been identified or data which were not adequately re-

ported in the most recent review. Where this was not the case the

older review was excluded. Similarly where more than one review

investigated the same intervention, or class of interventions, the

equivalent process was followed.

Types of participants

Adults 18 years or older described as suffering from CRPS or an

alternative descriptor for this condition (for example reflex sympa-

thetic dystrophy, causalgia). We also included studies with partici-

pants with post-stroke shoulder-hand syndrome, which is consid-

ered a form of CRPS and is distinct from mechanical post-stroke

shoulder pain. The use of formal diagnostic criteria for CRPS is

inconsistent within the literature (Reinders 2002). Therefore, to

avoid excluding reviews which contained relevant studies we in-

cluded reviews that did not use formally derived diagnostic criteria

for CRPS. We included reviews of interventions for ’neuropathic

pain’ where studies specific to CRPS were presented and analysed

separately, or in a subgroup analysis that was extractable. We did

not consider comparisons that included participants with diag-

noses other than CRPS.

Types of interventions

Any intervention aimed at reducing pain, disability, or both, for

CRPS.

Types of outcome measure

Primary outcomes

1. Pain intensity or severity, as measured using a visual analogue

scale (VAS), numerical rating scale (NRS) or Likert scale.

2. Disability, measured through self report scales or functional

testing protocols.

These outcomes could be presented and analysed as change on a

continuous scale or in a dichotomised format as the proportion of

patients in each group who achieved a predetermined threshold

of improvement (for example minimal clinically important differ-

ence (MCID), or recovery).

3. Adverse events, including the number and nature of adverse

event withdrawals and serious adverse events, where possible.

Secondary outcomes

1. Quality of life, measured using any validated tool.

2. Emotional well being, measured using any validated tool.

3. Participant ratings of improvement or satisfaction with

treatment, measured using any validated tool.

Search methods for identification of reviews

Electronic searches

We searched electronic databases using a combination of con-

trolled vocabulary (MeSH) and free-text terms. We incorporated

search terms to target CRPS and systematic reviews but did not

include intervention-specific search terms since we wished to iden-

tify reviews of any of the interventions. We incorporated the BMJ

Clinical Evidence search filter for systematic reviews. The search

strategies for all databases can be found in the appendices. We

based all database searches on this strategy but revised them to

suit each database. We searched the following databases across all

included years (see Appendices):

• Ovid MEDLINE (1948 to September week 4 2011)

(Appendix 1);

• Ovid EMBASE (1980 to week 39 2011) (Appendix 2);

• Cochrane Database of Systematic Reviews (Issue 10 2011)

and Database of Abstracts of Reviews of Effects (DARE) (Issue 4

2011) (Appendix 3);

• CINAHL (1982 to October 2011) (Appendix 4);

• PEDro (1929 to October 2011) (Appendix 5); and

• LILACS (all years to October 2011) (Appendix 6).

Searching other sources

We handsearched the reference lists of all eligible reviews and rel-

evant clinical guidelines to attempt to identify additional relevant

reviews (Appendix 7).

Language

The search attempted to identify and include all relevant studies

irrespective of language.

Identification of reviews

Two overview authors independently checked the search results

and included eligible reviews. Initially we reviewed the titles and

abstracts of identified studies and excluded studies that were clearly

not relevant. Where it was not clear from the abstract whether

a study was relevant we checked the full review to confirm its

eligibility.
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Data collection and analysis

Selection of reviews

Two overview authors (NOC and BW) independently applied the

selection criteria to the full papers of identified reviews. Disagree-

ment between overview authors was resolved through discussion.

Where resolution was not achieved a third overview author (JM)

considered the study(ies) in question. The team’s content expert

(GLM) reviewed a final list of included reviews and it was sent

for review by an external expert in the field of CRPS research to

attempt to identify any omissions.

Data extraction and management

Two overview authors (NOC and BW) extracted data indepen-

dently using a standardised form. Discrepancies were resolved by

consensus. Where agreement could not be reached a third overview

author (JM) considered the paper and we made a majority deci-

sion. The data extraction form included the following details:

• assessment of methodological quality of the included

review;

• objectives of the review;

• details of the included participants;

• interventions studied;

• outcomes and time points assessed (primary and secondary);

• comparisons performed and meta-analysis details; and

• assessment of the methodological quality and risk of bias of

the included evidence.

We contacted the authors of the reviews or the original study

reports in the event that the required information could not be

extracted from the reports.

Assessment of methodological quality of included

reviews

We used the AMSTAR tool to assess the methodological quality

of the included reviews (Shea 2007) (see Table 2). We applied this

to both Cochrane and non-Cochrane reviews.

Assessment of the quality of the evidence in included

reviews

Included reviews assessed the methodological quality and risk of

bias of included studies in a variety of ways. Therefore, we used the

judgements made by the authors of the original reviews regarding

the quality of evidence and risk of bias but we have reported it

critically within the context of our assessment of the quality of the

review itself. Where possible, we used GRADE (Balshem 2011)

to assess the quality of the evidence for each type of interven-

tion, each diagnostic group (CRPS-I and II), and each primary

outcome. During discussion with the PaPaS editorial team it was

agreed that, given the clear empirical evidence that systematic bias

is introduced in pain trials by small sample size and inadequate

length of follow up (Moore 2011; Nüesch 2010), we would need

to consider these factors within the GRADE judgement. There-

fore we added the following criteria post hoc for potentially down-

grading the judgement of a body of evidence and applied these

criteria consistently across all comparisons.

Sample size: downgrade twice if the pooled sample size was < 50

participants per arm; downgrade once if less than 200 participants

per arm. Where conclusions were not made from a pooled analysis

the same rule was applied to the sample of the individual studies.

We applied this criterion whether or not a positive result was

reported for that intervention since while small studies tend to

produce positive results through publication biases, they may also

return spurious negative results as a result of the play of chance

(Moore 2010).

Length of follow up: downgrade twice if the latest duration of

follow up was < two weeks; downgrade once if two to six weeks.

This was applied only where an effect of the intervention was

reported.

Data synthesis

Where possible, we extracted data from the included reviews and

presented data in a tabular or figure format. The precise com-

parisons presented were primarily determined by the content of

the included reviews. We presented effect sizes using appropriate

metrics including, where possible, the number needed to treat for

an additional beneficial outcome (NNT) and number needed to

harm for an additional harmful outcome (NNH). In interpreting

reductions in pain intensity we considered a ≥ 15% reduction in

pain as a minimally important benefit, a ≥ 30% reduction in pain

to represent a moderately important benefit, and a ≥ 50% reduc-

tion in pain intensity to represent a substantially important ben-

efit, as suggested by the IMMPACT guidelines (Dworkin 2008).

We grouped data, where possible, according to diagnosis (CRPS

type I or II), intervention and outcome (pain or disability) clearly

stating where results applied to CRPS-I, II or a mixed group. For

pharmacologic interventions we aimed to extract separate compar-

isons, where available, for distinct agents within a class of drug. For

complex interventions such as physiotherapy, where studies have

taken a multi-modal approach to treatment, we considered these

interventions under their broad label (for example ’physiother-

apy’) unless it was clear that the interventions contained within

the comparisons were distinct. In that instance we extracted sep-

arate comparisons for distinct treatment approaches (for example

range of motion exercises, graded motor imagery or electrotherapy

might be considered in separate analyses), where available.

We planned to present and discuss important limitations within

the evidence base and to consider the possible influence of publi-

cation and small study biases on review findings. Where possible,

for studies that utilised dichotomised outcomes, we planned to
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test for the possible influence of publication bias on each outcome

by estimating the number of participants in the studies with zero

effect required to change the NNT to an unacceptably high level

(defined as an NNT of 10 or more), as outlined by Moore 2008.

R E S U L T S

See Figure 1 for a flow diagram of the search process. Database

searches identified 2192 records from which 600 duplicates were

identified and removed. One additional record was identified from

handsearching and one by consulting our content expert (GLM).

From the remaining 1594 records, 1486 were removed following

screening of the titles and abstracts. The kappa level of agreement

for this stage was 0.76. We were unable to retrieve one record

for full-text review (see ’Classification pending’ references). The

remaining 107 full-text articles were assessed for eligibility. Of

these 88 were excluded (see Table 3 for the reasons for exclusion).

The kappa level of agreement for this stage was 0.83. Nineteen

systematic reviews were included in the final overview. For one

review (Lu 2009) all data extraction and quality assessment was

performed by a lone interpreter.
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Figure 1. Study flow diagram.
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Description of included reviews

We included six Cochrane reviews (Cepeda 2005; Challapalli

2005; Mailis-Gagnon 2004; Moore 2011; O’Connell 2010;

Straube 2010) and 13 non-Cochrane systematic reviews (Brunner

2009; Chauvineau 2005; Collins 2010; Daly 2009; Fischer 2010;

Forouzanfar 2002; Jadad 1995; Lu 2009; Perez 2001; Rothgangel

2011; Simpson 2009; Smith 2005; Tran 2010). See Table 4 for a

list of the reviews and original trials which have contributed to this

review and Table 5 for the characteristics of the included reviews.

CRPS specificity of included reviews

One of the Cochrane reviews (Cepeda 2005) was specific to CRPS.

The remaining Cochrane reviews included a mix of chronic or

neuropathic pain populations but included studies that were spe-

cific to CRPS and reflex sympathetic dystrophy (RSD) popula-

tions. Of the non-Cochrane reviews nine were specific to CRPS-

I and RSD populations (Brunner 2009; Chauvineau 2005; Daly

2009; Fischer 2010; Forouzanfar 2002; Jadad 1995; Perez 2001;

Smith 2005; Tran 2010), one was specific to post-stroke shoulder-

hand syndrome (Lu 2009), two included trials of mixed chronic

pain conditions (Collins 2010; Simpson 2009) and one review

of mirror therapy included any condition (Rothgangel 2011). No

reviews were specific to CRPS-II. Only trials specific to CRPS or

its alternative diagnostic labels were included in this overview.

Interventions for CRPS covered by included reviews

The included reviews appraised the evidence for a broad range of

pharmacologic, surgical or interventional, physical and alternative

interventions. Pharmacotherapies evaluated in reviews included

bisphosphonates (Brunner 2009; Chauvineau 2005), calcitonin

(Perez 2001; Tran 2010), corticosteroids (Fischer 2010), clonidine

(Tran 2010), N-methyl-d-aspartate (NMDA) receptor antagonists

(Collins 2010), free radical scavengers (Fischer 2010), gabapentin

(Moore 2011), sarpogrelate hydrochloride (Tran 2010), tadalafil

(Tran 2010) and systematic local anaesthetic agents (Challapalli

2005). Interventional procedures included the following agents

delivered using intravenous regional blocks (IVRBs): guanethidine

(Jadad 1995; Tran 2010), ketanserin (Forouzanfar 2002; Jadad

1995), droperidol, bretylium (Jadad 1995) and atropine (Tran

2010). Other interventional procedures included local anaesthetic

sympathetic blockade (Cepeda 2005; Tran 2010) and surgical

sympathectomy (Straube 2010). Neurostimulation interventions

included spinal cord stimulation (Mailis-Gagnon 2004; Simpson

2009) and repetitive transcranial magnetic stimulation of the mo-

tor cortex (O’Connell 2010). Physical and rehabilitation inter-

ventions included physiotherapy and occupational therapy (Daly

2009), pulsed electromagnetic field therapy (Daly 2009), mir-

ror therapy (Rothgangel 2011) and graded motor imagery (Daly

2009; Rothgangel 2011). Alternative therapies included acupunc-

ture, relaxation training and Qigong therapy (Forouzanfar 2002;

Smith 2005). See Table 4 for a list of which reviews uniquely con-

tributed to the overview.

Intervention specificity of included reviews

All of the included Cochrane reviews aimed to evaluate the ef-

ficacy of a specific class of intervention. Of the non-Cochrane

reviews, 10 reviews (Brunner 2009; Chauvineau 2005; Collins

2010; Daly 2009; Fischer 2010; Jadad 1995; Lu 2009; Rothgangel

2011; Simpson 2009; Smith 2005) were concerned with a specific

class of intervention and three aimed to include a broad range of

interventions for CRPS and RSD (Forouzanfar 2002; Perez 2001;

Tran 2010).

Methodological quality of included reviews

See Table 6 for the results of the AMSTAR quality assessment. The

kappa level of agreement between the two review authors for the

AMSTAR assessment was 0.85. AMSTAR methodological quality

scores ranged from 9 to 10 out of 11 (median 10) for Cochrane

reviews and from three to eight (median five) for non-Cochrane

reviews; this difference was statistically significant (Mann-Whit-

ney U test P < 0.001). None of the included reviews met the AM-

STAR criterion “Was the conflict of interest stated?” as even in

those reviews where review authors declared their own conflicts

of interest no review systematically reported author conflicts of

interest from the included trials.

Effect of interventions

For a summary of all comparisons for all treatments including

quality of evidence judgements see Table 7. Comparisons of the

included studies referred to outcomes measured at the end of the

intervention period unless otherwise stated.

Pharmacotherapy

Anti-inflammatory treatments

Fischer 2010 specifically investigated the evidence for the effi-

cacy of anti-inflammatory interventions in a non-Cochrane re-

view. This review included both randomised and non-randomised

studies, although only evidence from randomised studies was con-

sidered here. The heterogeneity of outcomes and interventions

has precluded pooling of data. No data were provided on adverse
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events. Study quality was assessed with a nine-item tool in which

fulfilment of each item scored a point to a total of 9 points. A

paper scoring 7 to 9 was assessed as being of high quality, scores

between 4 and 6 indicated moderate quality and scores between 0

and 3 indicated poor quality.

Corticosteroids (oral)

Three trials compared varying doses of oral corticosteroids to

placebo, of which one trial used pain intensity as a primary out-

come and two trials used composite CRPS and RSD scores. One

trial was scored as poor quality (Lukovic 2006: 3/9) and the other

two as moderate quality (Braus 1994: 4/9; Christensen 1982: 5/

9). No effect was observed on pain intensity in one trial (Lukovic

2006, n = 60). Of the two trials which used composite outcome

measures, one (Christensen 1982, n = 23) demonstrated positive

effects and the other (Braus 1994, n = 36) was suggestive of a

positive effect but did not present any data for between-group

comparisons of drug versus placebo. All three trials suffered from

substantial methodological limitations, which left them at high

risk of bias.

One high quality trial (Kalita 2006, n = 60) compared oral corti-

costeroids with the NSAID piroxicam and used a composite CRPS

score as an outcome. This trial demonstrated a positive effect in

favour of prednisolone (mean difference in 0 to 14 CRPS score -

5.10, 95% CI -6.55 to -3.65) although the methodological assess-

ment by Fischer 2010 suggested that the study groups were not

similar at baseline. The baseline data from the groups in this trial

suggested differences between groups in the size of haematoma

and the presence or absence of sensory loss, while other baseline

variables appeared similar.

GRADE quality judgement

There was very low quality evidence (evidence from randomised

controlled trial (RCT): high, downgrade once for single trial, twice

for sample size and once for methodological quality) that oral

corticosteroids did not effectively reduce pain intensity compared

with placebo.

There was very low quality evidence (evidence from RCTs: high,

downgrade twice for sample size, once for methodological limita-

tions and once for inadequate reporting) that oral corticosteroids

improved composite CRPS scores compared with placebo. The

size of this effect was not clear.

There was very low quality evidence (evidence from one high qual-

ity trial, downgrade twice for sample size, once for single study)

that oral prednisolone may be superior to piroxicam for improving

composite CRPS scores.

Corticosteroids (IVRB)

One trial assessed as high quality (Taskaynatan 2004, n = 22) com-

pared an IVRB of methylprednisolone and lidocaine with a saline

placebo delivered once a week for a total of three procedures. With

pain as a primary outcome no significant difference was observed,

although the study was small and potentially underpowered.

GRADE quality judgement

There was very low quality evidence (evidence from one RCT:

high, downgrade once for single study, twice for sample size)

that IVRB with methylprednisolone was not more effective than

placebo in reducing CRPS-related pain.

Free radical scavengers (topical)

Four trials investigated the topical application of preparations of

the free radical scavenger dimethyl sulphoxide (DMSO). Two trials

compared topical DMSO with a placebo preparation, of which one

high quality trial (Zuurmond 1996, n = 30) reported a negative re-

sult on pain and one low quality trial (Goris 1987, n = 20) reported

a positive effect on patients’ subjective evaluation of clinical im-

provement. One moderate quality but unblinded trial (Geertzen

1994, n = 26) compared topical DMSO with IVRB guanethidine

and reported a positive result, and one larger high quality trial

(Perez 2003, n = 146) compared DMSO with N-acetylcysteine

and demonstrated no difference on composite CRPS scores.

Free radical scavengers (intravenous)

One trial (Perez 2008, n = 41) assessed as high quality compared

intravenous mannitol versus placebo and found no improvement

in pain, function or quality of life.

The evidence for the use of the various available anti-inflammatory

medications was mixed. Most of the evidence came from small

studies, the majority of which suffered from a variety of method-

ological limitations that rendered them at risk of bias. The posi-

tive conclusion reported by the authors of the systematic review

(Fischer 2010) seemed to be based largely on the favourable re-

sults seen in non-randomised studies. Based on the RCTs reviewed

here, there was insufficient evidence from which to draw strong

conclusions regarding any of these therapies.

GRADE quality judgement

There was very low quality evidence (evidence from RCT: high,

downgrade once for single study and twice for small sample size)

that topical DMSO did not effectively reduce pain in CRPS com-

pared with placebo.

There was very low quality evidence (evidence from RCT: down-

grade once for single study, twice for sample size and once for low

methodological quality) that topical DMSO was more effective

than placebo in improving patients’ subjective rating of improve-

ment.

There was low quality evidence (evidence from RCT: high, down-

grade once for single study and once for sample size) that topical
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DMSO did not improve composite CRPS scores compared with

N-acetylcysteine.

There was very low quality evidence (evidence from RCT: down-

grade once for single study, twice for sample size and once for lack

of blinding) that topical DMSO more effectively improved CRPS

composite scores than IVRB guanethidine.

There was very low quality evidence (evidence from RCT, down-

grade once for single study, twice for small sample) that intra-

venous mannitol was not more effective than placebo.

Bisphosphonates

Two non-Cochrane reviews (Brunner 2009; Chauvineau 2005)

specifically investigated the evidence for the efficacy of bisphos-

phonates in CRPS-I. The following evidence was taken from both

reviews because the earlier review (Chauvineau 2005) included a

comparative RCT that was excluded by Brunner 2009 as it only

considered trials of bisphosphonates compared with placebo.

Bisphosphonates versus placebo

The reviews identified four trials which compared various bispho-

sphonates with placebo. All trials were small with sample sizes

ranged from 20 to 39 participants. Brunner 2009 assessed the tri-

als as being of ’moderate quality’, and inspection of the quality as-

sessment results revealed that all four trials did not address at least

two of the 22 quality criteria at all and of the remaining criteria at

least four more were ’less than appropriately’ addressed for all four

trials, though a number of the quality criteria reflected external

rather than internal validity.

Two trials compared alendronate with placebo. One of these

(Adami 1997, n = 20) delivered alendronate intravenously (7.5

mg for three days) and one (Manicourt 2004, n = 39) orally (40

mg/day for eight weeks). One trial (Robinson 2004, n = 27) com-

pared intravenous (IV) pamidronate (60 mg single infusion) with

placebo and one trial (Varenna 2000, n = 32) compared IV clon-

dronate (300 mg/day for 10 days) with placebo. Of these trials,

three (Adami 1997; Manicourt 2004; Varenna 2000) specifically

recruited patients with clinical signs of regional osteopenia or os-

teoporosis. Robinson 2004 did not specifically assess the presence

of bone changes in included participants.

Pain

Of these four trials, Brunner 2009 pooled data on pain (0 to 100

VAS) from two (Manicourt 2004; Robinson 2004) (oral alen-

dronate and IV pamidronate versus placebo, combined n = 66).

The remaining two trials were excluded from the pooled analysis

on the basis of excessive methodological heterogeneity. They re-

ported a weighted average effect of -22.4 at four weeks and -21.6 at

12 weeks on a 0 to 100 pain VAS scale. No precision estimates or

measures of statistical significance or heterogeneity were reported

and little information was provided regarding the statistical meth-

ods used to pool data except that data were pooled using variance

weights. As such this estimate should be interpreted with caution.

Of the trials not included in the meta-analysis no information re-

garding pain relief was provided by Brunner 2009. Data obtained

from the authors of Adami 1997 demonstrated a between group

mean difference in pain intensity in favour of alendronate over

placebo (0 to 100 VAS) of -12 (95% CI -18.7 to -5.5) at the end

of the two week blind treatment period, representing a reduction

from the baseline pain score in the control group of 17% (95%

CI 7 to 26). Data obtained following a request to the authors of

Manicourt 2004 demonstrated a between group difference of -

29.39 (95% CI -31.42 to -27.36) at the end of the eight week

treatment period. This represented a reduction in pain of 59%

(95% CI 54 to 63) of the baseline pain scores in the control group.

Varenna 2000 reported a mean difference at 40 days after treat-

ment of -34.10 (95% CI -52.1 to -16.019) on a 0 to 100mm VAS

scale. Expressed as a percentage of the baseline mean pain score

in the control group this equated to a 54.6% (95% CI 25.6 to

83.5) reduction in pain intensity, which met the criteria for a sub-

stantial clinically important difference, although the estimate was

imprecise and the lower confidence limit was below the threshold

of a moderately important difference. We were unable to extract

the necessary data for the study of Robinson 2004. Pooling of

the available data was considered inappropriate due to the very

high statistical heterogeneity (I2 > 90%). The individual study

data are presented in Figure 2. This heterogeneity may plausibly

have arisen from differences in the specific bisphosphonate used

or the method of delivery. Importantly, all trials for which data

were available demonstrated an effect that meets the IMMPACT

recommendations threshold for a minimum clinically important

difference and two of these meet the threshold for a substantial

clinically important difference.
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Figure 2. Effect sizes for RCTs of bisphosphonates versus placebo (immediate post-treatment period).

Adverse events

In the trial of IV pamidronate (Robinson 2004) five patients in the

treatment group and two in the control group developed influenza

type symptoms and two patients in the control group developed an

infusion site reaction. In one trial of IV alendronate (Adami 1997)

three patients in the placebo control group developed a fever; in

one trial of IV clondronate (Varenna 2000) three patients from the

placebo control group developed asymptomatic hypocalcaemia.

In one trial of oral alendronate (Manicourt 2004) one participant

in the control group withdrew due to gastrointestinal side effects.

Other outcomes

None of the trials reported quality of life outcomes.Two studies

of alendronate (IV and oral) (Adami 1997; Manicourt 2004) re-

ported a significant improvement in joint mobility, measured in

different ways; and one study (IV pamidronate) reported an im-

provement in physical function using the Short Form (SF)-36 af-

ter one and three months. No information regarding the size of

these effects was reported in the review.

Brunner 2009 concluded that the evidence from trials investi-

gating the effects of bisphosphonates in CRPS-I was scarce, that

pooled analysis suggested a favourable effect on pain, and that for

other clinically relevant outcomes all four studies showed trends

towards favourable effects. However, they stated that there was

insufficient evidence to recommend their use in practice.

GRADE quality judgement

There was low quality evidence that bisphosphonates may be ef-

fective for treating pain in CRPS-I (evidence from a number of

RCTs: high, downgrade twice on sample size across studies, once

for suboptimal scoring on multiple quality criteria and inadequate

data reporting, upgrade once for consistent effect across studies).

It was possible that these effects might be specific to CRPS that is

accompanied by clinical signs of osteopenia or osteoporosis.

Bisphoshonates versus alternative interventions

Chauvineau 2005 identified one additional comparative trial rated

as ’average quality’ on a three-item quality assessment tool (Cohen

1998, n = 14) of bisphosphonates (IV pamidronate 60 mg, single

dose) compared with intranasal calcitonin (200 IU/day for 15

days). Outcomes included pain, grip strength and range of motion,

and participants were followed over six months. No difference was

observed between the two groups for any outcome. Adverse events

were not reported.

GRADE quality judgement

There was very low quality evidence that IV pamidronate was not

superior to calcitonin nasal spray (evidence from one RCT: high,

downgrade once for single trial and twice for sample size and once

for methodological limitations).

Calcitonin

Two non-Cochrane reviews that investigated calcitonin for CRPS

were reviewed (Perez 2001; Tran 2010) since the earlier review

included two non-English language comparative trials that were

not included in the later review.

Calcitonin versus placebo or no treatment

Two trials were identified that compared nasal calcitonin with

placebo. Of these, one trial (Bickerstaff 1991, n = 38) observed no

difference for any outcome and one trial (Gobelet 1992, n = 66)

observed greater improvement in static and dynamic pain scores

and range of motion at the end of an eight week treatment phase.

One trial (Gobelet 1986, n = 24) compared daily subcutaneous

calcitonin combined with physical therapy with physical therapy
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alone and demonstrated no difference in pain, range of motion or

fitness to work. Using a weighted methodological quality assess-

ment, expressed as a percentage (higher scores equating to higher

quality), Perez 2001 scored one trial (Gobelet 1986) at 45%, one

at 75% (Gobelet 1992) and one (Bickerstaff 1991) at 43%. Us-

ing a more limited quality tool that assessed just two criteria for

blinded assessment and sample size justification, Tran 2010 found

that all three studies failed to present a sample size justification

and only one study (Gobelet 1992) met the criteria for blinded

assessment.

In their review, Perez 2001 pooled data on pain relief from trials of

calcitonin versus placebo up to 2001 (data from Bickerstaff 1991;

Gobelet 1986; Gobelet 1992). Using a random effects-model they

found an effect size (modified Glass , adjusted to account for

sample size) of 0.444 (SD 0.362, P = 0.005) with no significant

heterogeneity. This review concluded that calcitonin seemed ef-

fective in reducing pain but the more recent review by Tran 2010,

which did not include a meta-analysis or non-English language

studies, concluded that since most trials failed to detect a benefit

calcitonin has not been proven to reliably decrease pain or swelling

or increase range of motion.

Calcitonin versus alternative interventions

One trial (Sahin 2006, n = 35) compared nasal calcitonin with

a course of oral paracetamol (acetaminophen), both in conjunc-

tion with physical therapy for three weeks, and demonstrated no

between group differences in pain, range of motion or any other

outcome measures. Tran 2010 noted that this trial did not provide

a sample size justification but did blind the assessors. Two trials

(Friez 1982, n = 55; Cherot 1983, n = 95) of very low quality

(quality score 29% and 15%, respectively) compared calcitonin

with griseofulvin or ß-blockers and found comparable results. As

stated above, the review by Chauvineau 2005 identified one ad-

ditional comparative trial rated as of ’average quality’ on a three-

item quality assessment tool (Cohen 1998, n = 14) of intranasal

calcitonin (200 IU/day for 15 days) compared with bisphospho-

nates (IV pamidronate 60 mg, single dose). Outcomes included

pain, grip strength and range of motion and participants were fol-

lowed over six months. No difference was observed between the

two groups for any outcome. Adverse events were not reported.

Adverse events

Neither review that considered calcitonin reported the incidence

or nature of adverse events. It was not clear whether this reflected

a lack of events or a lack of reporting.

GRADE quality judgement

There was low quality evidence (evidence from a meta-analysis of

controlled trials: high, downgrade once for methodological limi-

tations and once on sample size, pooled n = 128) that calcitonin

delivered in a variety of ways was more effective at reducing CRPS-

related pain than placebo.

There was very low quality evidence (evidence from an RCT: high,

downgrade once for single study and twice for sample size) that

nasal calcitonin was not superior to oral paracetamol.

There was very low quality evidence (evidence from an RCT: high,

downgrade once for single trial, twice for sample size and twice for

very low quality) that calcitonin was as effective as griseofulvin or

ß-blockers for the treatment of CRPS.

There was very low quality evidence (evidence from an RCT: high,

downgrade once for methodological limitations and twice for small

sample size) that intranasal calcitonin was as effective as a single

dose of IV pamidronate across multiple outcomes.

Gabapentin

Gabapentin versus placebo

One Cochrane review (Moore 2011) investigated gabapentin for

chronic neuropathic pain and fibromyalgia and included one cross-

over trial (van de Vusse 2004, n = 58) that specifically investigated

gabapentin versus placebo for the treatment of pain in CRPS-I.

Participants were randomised to receive either a maximum of 1800

mg/day gabapentin orally or placebo with their usual analgesics

unchanged. The study achieved 5/5 on the Jadad methodology

scale but was assessed as being at high risk of bias due to incomplete

outcome data (analysis was only performed on completers, with

a 21% withdrawal rate) and sample size and at unclear risk of

bias based on the duration of follow up (only three weeks) and on

outcomes (the criteria for judging a participant as ’much improved’

were not clearly defined).

The study did not demonstrate a significant effect on pain. A

responder analysis for the outcome pain ’very much improved’

found a relative risk (RR) of 4.00 (95% CI 0.90 to 17.83, P =

0.07).

Adverse events

Moore 2011 presented data on adverse events from all studies of

gabapentin for chronic neuropathic pain and fibromyalgia (in-

cluding but not exclusive to CRPS). In 11 studies (n = 2356) that

reported the proportion of participants who experienced at least

one adverse event, the RR was 1.3 (95% CI 1.2 to 1.4) and the

number needed to treat to harm (NNH) was 6.6 (95% CI 5.3 to

9). For serious adverse events (14 studies, n = 2702) the RR was

1.3 (95% CI 0.9 to 2).

Data were also provided on the following specific adverse events

when gabapentin was used across a wide range of chronic neu-

ropathic pain conditions: somnolence (16 studies, n = 2800) RR

3.2 (95% CI 2.5 to 4.2), NNH 9.2 (95% CI 7.7 to 12); dizzi-

ness (16 studies, n = 3150) RR 3.2 (95% CI 2.5 to 4.2), NNH 7

(95% CI 6.1 to 8.4); peripheral oedema (nine studies, n = 2402)
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RR 3.4 (95% CI 2.1 to 5.3), NNH 19 (95% CI 14 to 29); and

ataxia and gait disturbance (five studies, n = 544) RR 4.5 (95%

CI 1.9 to 11), NNH 13 (95% CI 9 to 24). In the included trial

in CRPS patients (van de Vusse 2004) dizziness, somnolence and

lethargy were more commonly reported with gabapentin than with

placebo. A higher number of reports of headache, nausea, feeling

drunk and disturbed gait were also found in the gabapentin group

but these did not reach statistical significance in this small sample.

GRADE quality judgement

There was very low quality evidence that gabapentin was not effec-

tive for the treatment of CRPS-I (evidence from one RCT: high,

downgrade once for single trial, twice for sample size and once for

incomplete outcome data).

There was high quality evidence (from multiple RCTs) that par-

ticipants taking gabapentin experienced a variety of adverse events

more frequently than those taking placebo, but that the incidence

of serious adverse events were not more frequent.

NMDA receptor antagonists

One included non-Cochrane review (Collins 2010) specifically in-

vestigated the efficacy of N-methyl-d-aspartate (NMDA) receptor

antagonists for the treatment of neuropathic pain. They included

three trials specific to CRPS.

NMDA receptor antagonists versus placebo

One cross-over trial (Finch 2009, n = 20) investigated a topical

10% ketamine cream to a placebo cream in a mixed population

of CRPS-I and CRPS-II patients. However, while the reviewers

included the study by Finch 2009 that study did not include pain

intensity as a clinical outcome, rather they assessed the effects of

topical ketamine on allodynia. As such that study was not con-

sidered further in this overview. Two parallel trials (Schwartzman

2009, n = 19; Sigtermans 2009, n = 60) studied IV ketamine ver-

sus placebo. Applying an adapted version of the Delphi list Collins

2010 assessed both trials as being of good methodological qual-

ity (using a cut-off for good quality of fulfilling ≥ 6/11 criteria)

though data for each specific quality item were not presented in

their review.

Schwartzman 2009 compared IV ketamine at a maximum dosage

of 0.35 mg/kg/h over four hours each working day for 10 days in

a mixed group of patients with CRPS-I and CRPS-II. Sigtermans

2009 compared IV ketamine (S+ enantiomer) at a mean (SD)

dose of 22.2 (2) mg/h continuously for 4.2 days in patients with

CRPS-I. While both studies reported positive results on pain,

Collins 2010 performed a meta-analysis of these two studies (n =

79) which revealed significant heterogeneity (I2 = 55%) and did

not indicate a significant positive pooled effect of IV ketamine on

pain relief in CRPS (inverse variance, random-effects model, stan-

dardised mean difference (SMD) -0.65, 95% CI -1.47 to 0.16,

P = 0.11). However, this pooled effect size appeared inconsistent

with the presented forest plot. In order to check this result we

reanalysed this data from the same time points (see Figure 3). Us-

ing inverse variance and a random-effects model our analysis sug-

gested a non-significant pooled effect size, more consistent with

the Collins 2010 forest plot, though with much higher hetero-

geneity (SMD -3.07, 95% CI -7.85 to 1.72, P = 0.21, I2 = 98%).

The effect size observed by Sigtermans 2009 (our analysis) was

much larger (SMD -5.52, 95% CI -6.66 to -4.38, P < 0.001) than

that observed by Schwartzman 2009 (our analysis) (SMD -0.64,

95% CI -1.57 to 0.29, P = 0.18). Collins 2010 suggested that

the heterogeneity in effect sizes may be explained by the use of

the more potent S+ enantiomer in the trial by Sigtermans 2009,

although the dosage schedule also differed substantially between

the studies. However, both studies utilised the same numerical

rating scale (NRS) with the same anchors. As such, these studies

met the assumptions which would support a meta-analysis using

the more meaningful mean difference as the pooled measure of

effect. This analysis (inverse variance, random-effects model) (see

Figure 4) suggested a pooled mean difference on a 0 to 10 NRS

of -2.63 (95% CI -3.39 to -1.88) with a much reduced degree

of heterogeneity (I2 = 28%) and suggested a significant effect of

ketamine on pain (P = 0.00001). Expressed as a proportion of the

baseline levels of pain in the larger of the two studies (Sigtermans

2009) (7.0, SD 1.3) this equated to a 38% (95% CI 27 to 48)

reduction in pain with ketamine, which would meet the IMM-

PACT criteria for a moderately important benefit. This suggested

that the observed heterogeneity was in large part a statistical arte-

fact due to the use of the standardised mean difference (SMD) as

the summary effect measure and that the use of different enan-

tiomers between studies had little bearing on outcome. Sigtermans

2009 and Schwartzman 2009 followed participants for 12 weeks

post-treatment. Sigtermans 2009 reported that the difference in

pain scores remained statistically significant at week 11 but was

no longer significant at week 12. They did not present data for

pain scores at this time point. Schwartzman 2009 reported that

the difference in pain scores remained statistically significant at

three to four week follow up but did not reach significance beyond

that time.
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Figure 3. Meta-analysis using SMD of pain VAS scores for studies of ketamine identified in the review by

Collins 2011.

Figure 4. Meta-analysis using mean difference of pain VAS scores for studies of ketamine identified in the

review by Collins 2011.

Collins conclude that based on the current evidence there was in-

sufficient data from which to draw definite conclusions regarding

neuropathic pain. However, this may have been in part based on

the reporting of an incorrect effect size and the degree of caution

expressed may in part reflect the choice of meta-analysis method.

Adverse events

Collins 2010 provided a list of reported adverse events but offered

no quantitative analysis of adverse events. From ketamine studies

in a variety of neuropathic pain conditions, including but not ex-

clusive to CRPS, they list the following adverse events: sedation,

dreams, hallucinations, dissociative reactions, nausea, headache,

dizziness, fatigue, changes in mood, altered sight, feeling of un-

reality, dry mouth, light-headedness, paraesthesia, changed taste,

dysarthria, euphoria, tinnitus, drunkenness, itching, muteness and

hyperventilation. Schwartzman 2009 reported that 4/9 partici-

pants in the ketamine group reported nausea, headache, tiredness

or dysphoria at some point during the trial compared with 2/10

in the placebo group. Sigtermans 2009 reported a statistically sig-

nificant higher rate of the following side effects in the ketamine

group: nausea 63% versus 17% in the placebo group, vomiting

47% versus 10% in the placebo group, psychomimetic effects 93%

versus 17% in the placebo group, and headache 37% versus 33%

in the placebo group. Neither trial reported serious adverse events

though with such small numbers the risk of serious adverse events

should not be ruled out.

For other NMDA antagonists for which there were no trials specif-

ically on CRPS patients, a similar range of adverse events were

listed, again without any quantitative assessment.

GRADE quality judgement

There was low quality evidence (evidence from RCTs: downgrade

twice for sample size) that a course of IV ketamine may be effective

for CRPS-related pain. The effects did not appear to be sustained

beyond four to 11 weeks post-treatment.

Sarpogrelate hydrochloride

One non-Cochrane review (Tran 2010) identified one trial (Ogawa

1998, n = 37) which investigated the efficacy of the selective 5-

HT2 antagonist sarpogrelate hydrochloride in participants with

a diagnosis of RSD (diagnostic criteria not specified). Tran 2010

assessed the study as unblinded and as not providing a sample size

justification. Ogawa 1998 compared oral sarpogrelate hydrochlo-

ride (300 mg/day) plus conventional treatment (consisting of anal-

gesics, antidepressants, antiepileptics, physical therapy and seda-

tives) to conventional treatment alone in 37 patients with RSD and

56 patients with postherpetic neuralgia, with a separate analysis of

the data from the RSD group. Tran 2010 reported no difference in

pain between the two groups in this non-placebo controlled trial,
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although with sarpogrelate a greater proportion of participants re-

ported improvement in burning pain sensation. Ogawa 1998 re-

ported that in the RSD group pain intensity reduced significantly

whereas it did not in the control group. However, results of a be-

tween-group comparison did not reach statistical significance (P =

0.136) and the size of effect, presented only in a graphical format,

appeared trivial.

Adverse events

Tran 2010 did not report any information on adverse events for

this drug. Ogawa 1998 reported that no severe side effects were

observed but reported that across both diagnostic groups adverse

reactions included diarrhoea, headache, palpitation, nausea, pal-

mar oedema, dizziness, weight gain (each of which occurred only

in one patient) and constipation (reported by two patients). The

incidence of adverse reactions was 11.7% (7/60) compared with

3.8% (1/26) in the control group.

GRADE quality judgement

There was very low quality evidence (RCT evidence: not down-

graded on lack of placebo or effective blinding as these biases might

be expected to exaggerate an effect, downgrade once for single trial

and twice for sample size) that sarpogrelate hydrochloride was not

effective for reducing CRPS-related pain.

Tadalafil

One non-Cochrane review (Tran 2010) identified one trial

(Groeneweg 2008) of the vasodilator tadalafil. The study was as-

sessed by Tran 2010 as having a blinded assessment and a justifi-

cation of the sample size.

Groeneweg 2008 compared oral tadalafil (10 mg/day for four

weeks followed by 20 mg/day for eight weeks) with placebo in pa-

tients (n = 24) with chronic cold CRPS of the lower extremity (es-

tablished using the diagnostic criteria described by Bruehl 1999).

Both groups continued with physiotherapy. Pain was measured as

a secondary outcome using a 0 to 100mm VAS. Groeneweg 2008

reported a significant reduction in pain at the end of treatment

with the active group experiencing a 15% reduction in pain and the

placebo group a 1% reduction. However, this result may have been

influenced by baseline differences between the groups in mean

pain ratings, and our own analysis of post-treatment pain scores

(see Figure 5) suggested a smaller non-significant effect with a be-

tween-group difference in pain of 4.2/100 favouring the tadalafil

group. We were not able to perform an analysis of change from

baseline scores since the standard deviation (SD) of change scores

was not available from the study reports. In light of the difference

in mean pain scores at baseline the observed difference should be

interpreted with caution. In any event the less conservative esti-

mate of a 15% reduction in pain did not meet the IMMPACT

criteria for a moderately important benefit, and no data on longer-

term effects were available. Furthermore, no significant differences

were observed across a number of functional scores.

Figure 5. Mean difference calculated for the trial of tadalafil versus placebo (Groeneweg 2008).

Adverse events

While the review by Tran 2010 did not report adverse events,

the report by Groeneweg 2008 stated that there were no serious

adverse events. Reports of a warm affected extremity and itching

were present in most participants in the active group, and two

participants of 12 in the active group reported experiencing whole

body muscle pains.

GRADE quality judgement

There was very low quality evidence (RCT evidence: downgrade

once for single trial, twice for small sample, and once for baseline

differences) that tadalafil may have a small short-term effect on

pain which was unlikely to be clinically significant, but no effect

on function in chronic cold CRPS of the lower extremity.

Systemic local anaesthetic agents

In a Cochrane review of local anaesthetic agents to relieve neuro-

pathic pain, Challapalli 2005 identified one trial (Wallace 2000)

of IV lidocaine.
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Intravenous lidocaine versus placebo

Wallace 2000 (n = 16) compared a single IV lidocaine infusion

targeted to deliver a stepped increase in plasma concentrations of

1, 1.5, 2 or 3 µg/ml with IV diphenhydramine (70 to 80 mg)

in a cross-over study with a one week washout period between

interventions. Diphenhydramine was used as a placebo control in

an attempt to preserve blinding since it shares a similar side effect

profile to lidocaine. Challapalli 2005 awarded this study 3/5 on

the Oxford quality scale.

While Wallace 2000 reported a statistically significant effect on

spontaneous pain at the highest plasma concentration (P < 0.05)

immediately post-intervention, the review by Challapalli 2005 re-

ported no overall statistically significant effect on spontaneous pain

but acknowledged a relationship between dose and degree of pain

relief. From the original study report, no actual numeric data were

provided for this comparison, including no specific data on the

size of effect. Visual inspection of the presented graph suggested

that the observed effect was very small, and substantially smaller

than the IMMPACT recommendations for a moderately impor-

tant benefit.

Adverse events

While actual numbers were not stated, Wallace 2000 reported that

the mean lightheadedness score was higher in the lidocaine group

than the placebo group (P < 0.05) but sedation and dry mouth

scores were similar between groups.

GRADE quality judgement

There was very low quality evidence (RCT evidence: downgrade

once for single trial, twice for sample size, once for lack of overall

between group effects, once for a moderate score on the Jadad

quality scale and twice for very short-term follow up) that high dose

IV lidocaine infusion may have a small effect on pain compared

to diphenhydramine. It was not clear whether this effect persisted

beyond the immediate post-treatment period.

Interventional procedures

Clonidine (epidural)

One non-Cochrane review (Tran 2010) identified one trial of

epidural clonidine (Rauck 1993). This small (n = 26) trial recruited

patients with upper or lower limb CRPS that had not responded

to previous sympathetic blocks. The trial was assessed as having

adequately blinded assessors but did not provide a sample size jus-

tification. Patients received either 300 µg, 700 µg clonidine or

saline on consecutive days via catheters placed at the C7 to T1

spinal levels for upper limb CRPS and at the L2 to L3 spinal levels

for lower limb CRPS and were studied for six hours post-treatment

with no apparent washout period. In the six hour period, pain was

reported to be significantly improved versus placebo by a similar

amount in both treatment groups. For the primary outcome of

pain VAS, no numeric post-treatment scores were provided in the

review or the original study report.

Adverse events

Sedation scores were found to be significantly higher in patients

receiving the higher dose of clonidine (700 µg).

GRADE quality judgement

There was very low quality evidence that clonidine may provide

immediate pain relief in CRPS that is refractory to sympathetic

blockade (evidence from one RCT: high, downgrade once for sin-

gle trial, twice for sample size, once for lack of washout period,

once for insufficient outcome reporting and twice for very short-

term follow up). It was not clear whether pain relief persisted for

more than six hours post-treatment.

Intravenous regional blocks (Bier blocks)

Three included non-Cochrane reviews identified trials of intra-

venous regional blocks (IVRB) with a variety of agents. One re-

view (Jadad 1995) specifically sought to systematically review the

evidence for IVRBs and the other two (Forouzanfar 2002; Tran

2010) were general systematic reviews of a range of interventions

including IVRBs.

Intravenous regional block atropine

Tran 2010 identified one study (Glynn 1993) of IVRB using at-

ropine.

Glynn 1993 (n = 30) compared IVRB with atropine (0.6 mg

in normal saline) to a normal saline placebo control in patients

with sympathetically maintained pain (diagnosed by a positive

response to a guanethidine IVRB) using a cross-over design. Three

participants withdrew from the study and were excluded from the

analysis. Pain was measured using a VAS for one week following

the intervention. Tran 2010 judged the trial as adequately blinded.

The sample size was not justified adequately. At one week no

differences were observed in pain or mood. Tran 2010 concluded

that the evidence did not support the use of IVRB with atropine.

Adverse events

Tran 2010 did not report any evidence relating to adverse events

for IVRB with atropine.
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GRADE quality judgement

There was very low quality evidence (evidence from an RCT:

downgrade one for a single study, twice for a small sample size) that

IVRB with atropine was not effective for sympathetically main-

tained pain.

Intravenous regional block bretylium

Jadad 1995 identified one study (Hord 1992, n = 12) that com-

pared IVRB with bretylium to a lidocaine control. In a cross-over

study Hord 1992 gave each patient with RSD (diagnostic criteria

not clearly defined) two treatments of bretylium (1.5 mg/kg) +

lidocaine (200 to 300 mg) and two treatments of lidocaine (200

to 300 mg) alone. The outcome was the duration post-IVRB that

patients experienced ≥ 30% pain relief. The study reported that

following the bretylium IVRB patients experienced a significantly

longer period of ≥ 30% pain relief (active group mean (SD) dura-

tion of relief 20.0 (17.5) days versus control group mean 2.7 (3.7)

days). Jadad 1995 identified the following methodological limita-

tions with this study: the diagnostic criteria were poorly defined,

and there was a high proportion of dropouts (5/12, of which two

contributed some data) with no intention-to-treat analysis. They

concluded that there was some evidence that bretylium IVRB

blocks may be effective but that there was a substantial risk of a

false positive.

Adverse events

Jadad 1995 did not report any evidence relating to adverse events

for IVRB bretylium. Hord 1992 reported that one patient devel-

oped orthostatic hypotension and one demonstrated a reduction

in heart rate of greater than 25%, which they attributed to reso-

lution of pre-block anxiety.

GRADE quality judgement

There was very low quality evidence (trial evidence: downgrade

once for single trial, twice for sample size, once for methodological

limitations) that IVRB bretylium with lidocaine may have been

more effective than lidocaine alone in providing a longer duration

of pain relief (possibly around two weeks longer).

Intravenous regional block droperidol

Jadad 1995 identified one very small study (Kettler 1988, n =

6) of IVRB using droperidol (2.5 mg), due to its properties as a

known α-adrenergic receptor antagonist and subsequent potential

for altering sympathetic activity, plus heparin (500 to 1000 U)

versus IVRB with heparin (500 to 1000 U) in normal saline in

patients with RSD (three affecting the upper and three affecting

the lower extremities). Jadad 1995 criticised the study for its high

proportion of withdrawals and lack of intention-to-treat analysis.

Only one patient in the droperidol group reported a reduction

in pain compared with three in the placebo group. However, the

trial was terminated early due to the number of patients reporting

side effects and the lack of clear pain relief with droperidol over

placebo.

Adverse events

Jadad 1995 did not present data on adverse events. In their study

report Kettler 1988 described complications in three of six patients

receiving droperidol. These included dysphoria and nausea (two

patients), akithesia (two patients) and hypotension (one patient).

One patient refused to complete the study as the akathisia, dys-

phoria and nausea were too distressing.

Jadad 1995 concluded that there was no RCT evidence to sup-

port the use of IVRB with droperidol but drew attention to the

substantial risk of false negatives.

GRADE quality judgement

There was very low quality evidence (trial-based evidence: down-

grade twice for very small sample size, once for single study and

once for high withdrawal rate) that IVRB using droperidol was

not an effective treatment for RSD-related pain. The procedure

appeared to be associated with frequent adverse effects.

Intravenous regional block guanethidine

The review by Jadad 1995 identified four studies evaluating

guanethidine IVRBs for reflex sympathetic dystrophy as well as

presenting the results of their own RCT. Blanchard 1990 (n =

21) and Jadad 1995 (n = 9) compared guanethidine IVRB with

placebo. Bonelli 1983 (n = 19) compared guanethidine with a stel-

late ganglion block with bupivacaine, and Rocco 1989 (n = 12)

and Dhar 1992 (n = 15) both compared guanethidine with ligno-

caine. Tran 2010 identified two additional, more recent studies.

Livingstone 2002 (n = 56) compared guanethidine with placebo

in CRPS-I using the International Association for the Study of

Pain (IASP) diagnostic criteria and Ramamurthy 1995 (n = 57)

compared one, two or four guanethidine IVRBs in patients with

non-chronic (< 3 months from onset) CRPS. Of these stud-

ies, five (Blanchard 1990; Dhar 1992; Jadad 1995; Livingstone

2002; Rocco 1989) used a cross-over design. Five of these stud-

ies (Blanchard 1990; Dhar 1992; Jadad 1995; Livingstone 2002;

Rocco 1989) were double blinded and one (Bonelli 1983) was

open label. In their review, Jadad 1995 identified a number of

methodological weaknesses: Blanchard 1990 did not clearly de-

fine their diagnostic criteria for RSD, Blanchard 1990 and Rocco

1989 did not achieve cross-over of all participants, and Dhar 1992

provided no description of the technique. Tran 2010 assessed the

study by Livingstone 2002 as including an adequate justification

of sample size and adequate blinding of assessors, and the study by

Ramamurthy 1995 as having adequate blinding of assessors but

no sample size justification.
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Using a variety of pain intensity-related outcome measures and

dosing schedules none of these studies demonstrated a significant

effect on pain compared with placebo, and Ramamurthy 1995

found no difference between groups receiving varying numbers of

guanethidine blocks. Jadad 1995 and Tran 2010 both concluded

that the available evidence did not support the efficacy of guanethi-

dine for CRPS and RSD.

Adverse events

Jadad 1995 did not report the incidence of adverse events from

their included studies but in their own study they stopped the trial

early as two participants experienced severe episodes of postural

hypotension, one of whom also developed bradycardia and chest

pain, despite neither having a prior history of cardiovascular dis-

ease. From the review by Tran 2010, Livingstone 2002 found that

when compared with placebo, participants receiving guanethidine

were more likely at 15 week follow up to experience persistent

alterations in hand colour (P = 0.015) and sensitivity to changes

in ambient temperature (P = 0.003), and at 30 weeks more partic-

ipants receiving guanethidine reported altered hand temperature

(P < 0.001) and digital swelling (P < 0.04).

GRADE quality judgement

Using the GRADE approach there was moderate quality evidence

(multiple RCTs: all negative, downgrade twice for small sam-

ple sizes and upgrade once for consistently negative results) that

guanethidine blocks were not effective in reducing pain in CRPS.

Intravenous regional block ketanserin

Two reviews (Forouzanfar 2002; Jadad 1995) together identified

two cross-over studies of ketanserin IVRB (a 5-HT2 receptor

antagonist) (Bounameaux 1984; Hanna 1989). However while

Hanna 1989 (n = 16 with peripheral burning pain, of which

nine presented with ’signs of RSD’) delivered ketanserin (10 mg,

two treatments of ketanserin and two of placebo) via an IVRB,

Bounameaux 1984 (n = 9) delivered the same dose but via a stan-

dard IV delivery with no tourniquet. Both studies used cross-over

designs and compared ketanserin with a saline placebo. Using a 15-

point methodology quality scale that produces a score out of 100,

Forouzanfar 2002 judged both of these studies to be of low quality

(score < 50/100). Jadad 1995 criticised the study by Hanna 1989

for poorly defined diagnostic criteria and an inadequate washout

period. Similarly Bounameaux 1984 did not provide clear diag-

nostic inclusion criteria.

Bounameaux 1984 did not demonstrate an effect of ketanserin on

an incompletely defined subjective symptoms score. Hanna 1989

reported a significant effect of ketanserin on mean weekly pain

intensity only in the participants with signs of RSD. It did not

appear that this was based on a between-groups test versus the

placebo group. In addition, the carry-over of observed reductions

in pain in the group that received ketanserin first persisted into

the placebo testing phase, making such an assessment difficult.

No numeric data were provided in the reviews of Jadad 1995 or

Forouzanfar 2002, or the original study report, regarding the size

of the effect.

Jadad 1995 concluded that there was some evidence for IVRB

using ketanserin but that there was a substantial risk of false posi-

tives.

Adverse events

Neither review (Forouzanfar 2002; Jadad 1995) reported adverse

events for ketanserin. Bounameaux 1984 reported that five pa-

tients complained of transient dizziness following ketanserin de-

livery. Hanna 1989 reported that following tourniquet release,

drowsiness, shakiness and faintness were more frequent after ke-

tanserin than placebo but that all side effects were mild and tran-

sient. Their data also suggested an increase in the incidence of

palpitations and visual disturbances.

GRADE quality judgement

There was very low quality evidence (evidence from trials: down-

grade once for conflicting evidence, twice for small sample and

twice for serious methodological limitations, lack of data on effect

size or between-groups analysis) that ketanserin might be effective

at reducing pain in RSD.

Local sympathetic blockade

One Cochrane review (Cepeda 2005) specifically investigated the

efficacy of local anaesthetic sympathetic blockade for CRPS and

one more recent non-Cochrane review (Tran 2010) of all inter-

ventions for CRPS identified a further study of local sympathetic

blockade using botulinum toxin A. This study was considered in-

dividually since botulinum toxin is not simply a local anaesthetic

and would be expected to induce longer-lasting effects on the sym-

pathetic nervous system.

Local anaesthetic sympathetic blockade

Cepeda 2005 identified two cross-over studies of local anaesthetic

sympathetic blockade in CRPS. Price 1998 (n = 7) compared stel-

late ganglion block (four patients, bupivacaine 0.125%) or lum-

bar sympathetic block (three patients, 15 ml lidocaine 1%) with

normal saline in patients with CRPS of the upper or lower extrem-

ities based on the IASP diagnostic criteria. Verdugo 1995 (n = 16)

compared a stellate ganglion block with bupivacaine (0.125%)

or normal saline in patients with CRPS of the upper extremity.

Both studies investigated the proportion of participants who ex-

perienced 50% pain relief, and Price 1998 also measured the du-

ration of pain relief and the mean between-group difference in

pain relief on a VAS. Cepeda 2005 assessed the risk of bias across
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four items: randomisation, concealed allocation, double blinding

and information on dropouts. Other than concealed allocation for

the Verdugo 1995 study, both trials met these criteria although

it was noted that the study by Verdugo 1995 was published as a

conference proceeding and the final results of the study have yet

to be published in full.

For immediate pain relief Price 1998 observed no difference be-

tween anaesthetic block and placebo. Under both conditions six

out of seven patients reported 50% pain relief. Verdugo 1995

found that 12 out of 16 patients receiving bupivacaine had 50%

pain relief compared with eight out of 16 receiving placebo.

Cepeda 2005 pooled these results using a Mantel-Haenszel ran-

dom-effects model. The reported RR for 50% pain relief 30 min-

utes to two hours post-block was non-significant at 1.17 (95% CI

0.80 to 1.72).

For longer-term pain relief Verdugo 1995 found that 48 hours

after blockade five out of 16 patients achieved 50% pain relief

versus eight out of 16 receiving placebo. Price 1998 found that

the duration of pain relief was longer with local anaesthetic block

(three days) than with placebo (19.9 hours) despite finding similar

proportions of responders between groups in terms of short-term

pain relief.

Adverse events

Despite specifically seeking evidence on the incidence of adverse

events Cepeda 2005 found that neither study reported side effects

or complications.

Cepeda 2005 concluded that no conclusions could be drawn from

the scarce data available, and no conclusions could be drawn re-

garding the safety of the procedure.

GRADE quality judgement

There was low quality evidence (trial evidence: downgraded twice

for sample size) that local anaesthetic sympathetic blockade was

not effective at reducing pain in CRPS.

Botulinum toxin A sympathetic blockade

Tran 2010 identified one study (Carroll 2009) that used bo-

tulinum toxin A to prevent release of acetylcholine in order to

block sympathetic nerves.

In a cross-over study Carroll 2009 (n = 9, of whom seven com-

pleted the study, two were excluded from the analysis) compared

sympathetic block with botulinum toxin A (75 U) plus bupiva-

caine (10 ml of 0.5%) with just bupivacaine (10 ml of 0.5%) in

patients with CRPS of the lower extremity, established using the

older IASP diagnostic criteria (Merskey 1994). The primary out-

come was the duration that pain (measured using a VAS) remained

below baseline levels. Tran 2010 assessed the study as adequately

blinding assessment but not providing a justification of the sample

size.

Carroll 2009 reported a significantly longer duration of analgesia

in the botulinum toxin group: median time to analgesic failure 71

days (95% CI 12 to 253) compared with bupivacaine alone (< 10

days, 95% CI 0 to 12, P < 0.02). However, while Carroll 2009

claimed that pain significantly reduced in the botulinum toxin

group they did not provide numeric data on pain scores for both

groups.

Adverse events

Tran 2010 did not report information on adverse events. Carroll

2009 reported that one patient experienced two days of nausea

and emesis that commenced five hours following botulinum toxin

injection and resolved spontaneously.

Tran 2010 concluded that while this study suggested that bo-

tulinum toxin sympathetic block could increase the duration of

analgesia, this requires further investigation.

GRADE quality judgement

There was very low quality evidence (trial evidence: downgraded

once for single study, twice for small sample and once for incom-

plete outcome data) that sympathetic block using botulinum toxin

A with local anaesthetic may have effectively increased the duration

of analgesia in comparison to local anaesthetic alone by around

two months. It was unclear what degree of pain relief might be

achieved by this intervention.

Sympathectomy

One Cochrane review (Straube 2010) specifically reviewed the

evidence for surgical or chemical sympathectomy in neuropathic

pain and CRPS. They identified no studies comparing sympa-

thectomy with placebo or sham interventions and only one study

(Manjunath 2008) comparing two different approaches to sym-

pathectomy.

Manjunath 2008 compared the effect on pain relief of percu-

taneous radiofrequency lumbar sympathectomy with neurolytic

lumbar sympathectomy with phenol in 20 participants with

CRPS-I of the lower extremity. Participants had chronic CRPS-I

that was refractory to multidisciplinary treatment and unrespon-

sive to medications for more than six months. They had also re-

sponded to a diagnostic block with 1% lidocaine on three occa-

sions. Straube 2010 assessed the study as scoring 5/5 on the Ox-

ford Quality Score, 13/16 on the Oxford Pain Validity Scale and

not at high risk of bias.

Manjunath 2008 reported no significant between group difference

one day after treatment or at four month follow up, although both

groups reported reductions in pain.

Straube 2010 concluded that based on very limited evidence ra-

diofrequency sympathectomy and neurolytic sympathectomy with
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phenol were equally efficacious but that the practice of sympa-

thectomy was based on very little high quality evidence. As such

this technique should only be used cautiously in clinical practice

in carefully selected patients.

Adverse events

All participants complained of injection site soreness lasting be-

tween five and seven days. One participant developed post-sym-

pathectomy neuralgia in the phenol neurolysis group. Two partic-

ipants in the radiofrequency group reported paraesthesia during

needle positioning. Straube 2010 stated that the incidence of se-

rious adverse events was not reported.

GRADE quality judgement

There was no evidence from controlled trials that sympathectomy

was effective for treating pain in CRPS compared with placebo or

no treatment.

There was very low quality evidence (evidence from RCT (high):

downgrade once for single study and twice for sample size) that

there was no difference in efficacy between radiofrequency and

phenol neurolytic sympathectomy.

Neurostimulation methods

Non-invasive brain stimulation (repetitive transcranial

magnetic stimulation)

In a Cochrane review of non-invasive brain stimulation techniques

for chronic pain, O’Connell 2010 identified one study (Pleger

2004) of repetitive transcranial magnetic stimulation (rTMS) for

CRPS.

In a cross-over trial Pleger 2004 (n = 10) compared the effect

on pain intensity (VAS) of a single dose of rTMS applied to the

motor cortex (stimulation parameters: frequency 10 Hz, coil ori-

entation not specified, intensity (% of resting motor threshold)

110%, number of trains 10, duration of trains 1.2 sec, inter-train

interval 10 sec, total number pulses 120) with sham stimulation

in 10 participants with upper or lower extremity CRPS-I using

the IASP criteria (Merskey 1994). Using the Cochrane risk of bias

tool O’Connell 2010 assessed the study as being at unclear risk of

bias with regard to assessor and participant blinding.

While Pleger 2004 reported a statistically significant between-

group difference they did not present data from the sham condi-

tion. These data were provided to the reviewers on request. Includ-

ing this study in a wider meta-analysis (generic inverse variance,

random-effects model) they estimated a non-significant standard-

ised mean difference of -0.14 (95% CI -0.57 to 0.29, P = 0.52).

The raw mean difference on a 0 to 10 VAS was 0.38. The size of

this study raised the possibility of a false negative.

Adverse events

While Pleger 2004 did not report any adverse events, among

a wider group of studies of rTMS for chronic pain O’Connell

2010 found only minor transient adverse events (headache, nau-

sea, dizziness or tinnitus) that occurred following both active and

sham stimulation. One study of rTMS found a higher incidence

of headache and neck pain after active stimulation (six out of 14)

compared with sham (two out of 14). In general, many studies did

not report the incidence and nature of adverse events.

GRADE quality judgement

There was very low quality evidence (trial evidence: downgraded

once for single study, twice for very small sample size, once for

conflicting conclusions between the revIew and original study and

twice for short duration of follow up) that a single dose of high

frequency rTMS did not effectively reduce pain in CRPS-I.

Spinal cord stimulation

One Cochrane review (Mailis-Gagnon 2004) specifically reviewed

the evidence for spinal cord stimulation (SCS) in the treatment

of chronic pain and identified three papers (Kemler 2000; Kemler

2001; Kemler 2002) relating to one study of SCS for RSD. A later

Health Technology Assessments review (Simpson 2009) addition-

ally identified two reports (Kemler 2004; Kemler 2006) with two

year and five year results from the same study.

In this study 54 participants with RSD of the upper or lower

extremity (established using the IASP criteria) were randomised

to receive SCS via surgically implanted electrodes (frequency 85

Hz, bandwidth 210 msec) plus physical therapy (a standardised

programme of graded exercises for strength, mobility and function,

twice weekly for six months) or the same physical therapy without

SCS. Pain intensity was the primary outcome and quality of life,

function, self rated depression and the patients global perceived

quality of life were all measured. In the SCS group participants

received a test stimulation via a temporary electrode for seven

days. Participants who experienced at least 50% pain relief for at

least four days of this period received a permanent implant; those

who did not received physical therapy only. Of 36 participants

randomised to the SCS group 12 did not experience benefit in the

test period and received only control treatment, but were included

in the stimulation group in an intention-to-treat analysis. No sham

SCS condition was used. Mailis-Gagnon 2004 assessed this study

as scoring 3/5 on the Oxford Quality Scale as the caregiver and

assessor were not blinded.

Pain

At one month (n = 54) significant differences were seen between

the two groups in favour of the SCS + physiotherapy group. The
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mean between-group difference in pain intensity at one month (0

to 10 VAS) was -2.70 (95% CI -3.77 to -1.63), at three months it

was -2.50 (95% CI -3.94 to -1.06) and at six months it was -3.40

(95% CI -4.82 to -1.98). No responder analysis was given but,

expressed as a percentage of the baseline pain level in the control

group (6.7), this equated to a 51% (95% CI 30 to 71) reduction

in pain with SCS + physical therapy compared to physical therapy

alone. This met the IMMPACT recommendations for a substan-

tially important benefit.

At two year (n = 51) and five year (n = 44) follow up between group

differences in pain were not presented. However at two years the

SCS group reported a mean (SD) change in pain from baseline

of -2.1 (2.8) compared to a control group change of 0 (1.5) (P =

0.001). At five year follow up the change from baseline in the SCS

group was -1.7 (SD not reported) compared to -1 in the control

group (P = 0.25).

Health-related quality of life

No significant difference was observed in health-related quality

of life at six months or two year follow up in an intention-to-

treat analysis. A per protocol analysis at six months and two years

demonstrated a significant effect on the pain component of the

Nottingham Health Profile in both the upper (P = 0.02) and lower

extremities (P = 0.008).

Function

No significant effect of SCS was observed in hand or foot function

compared with the control group at six months and two year follow

up.

Patients’ perceptions of improvement

Significantly more patients considered themselves ’much im-

proved’ on a seven-point Global Perceived Effect scale in the SCS

group at six months (P < 0.01) and at two years (P < 0.001).

Adverse events

Using data from all SCS studies Simpson 2009 described a range

of adverse events including electrode migration, lead fracture, du-

ral puncture and infection, and paraesthesia. Across all trials (n

= 403) device removal was necessary in 1%, device-related com-

plications ranged from 0% to 38% or with the exclusion of trials

of short duration 5% to 38%. In the study by Kemler 2004 in

CRPS at six months, of 24 participants given SCS there had been

13 device-related complications (some patients experienced more

than one event), including two cases of dural puncture. Of these,

five required surgery to resolve the problem and one was removed

and replaced due to infection. At 24 months there had been 76

device-related complications of which nine required surgery.

Mailis-Gagnon 2004 concluded that there was limited evidence

in favour of SCS for CRPS-I. Simpson 2009 concluded that the

evidence suggested that SCS was effective for CRPS-I.

GRADE quality judgement

There was very low quality evidence (trial evidence: downgrade

once for single study, twice for sample size, and once for lack of a

sham or placebo control) that SCS + physiotherapy was effective

at reducing pain in CRPS-I in comparison to physiotherapy alone

for up to two years.

There was very low quality evidence (trial evidence: downgrade

once for single study, twice for sample size, once for lack of a

sham or placebo control, and once as the effect was not found

in an intention-to-treat analysis) that SCS may improve health-

related quality of life. There was very low quality evidence (trial

evidence: downgrade once for single study, twice for sample size)

that SCS was not effective at improving function in CRPS. There

was very low quality evidence (trial evidence: downgrade once for

single study, twice for sample size and once for lack of a sham or

placebo control) that SCS was effective at improving patients’ own

perceptions of overall improvement for up to two years. Adverse

events appeared frequent and the need for further surgery was not

a rare occurrence.

Physiotherapy and occupational therapy

Three non-Cochrane reviews (Daly 2009; Forouzanfar 2002;

Rothgangel 2011) identified seven reports (Durmus 2004;

Moseley 2004; Moseley 2005; Oerlemans 1999; Oerlemans

1999a) of five trials of physical and occupational therapy type in-

terventions.

General physical and occupational therapy

Daly 2009 identified three reports of one three-armed trial

(Oerlemans 1999; Oerlemans 1999a; Oerlemans 2000) (n = 135)

which compared physiotherapy (PT) with the specific objectives

stated as “increase pain control, optimise coping, extinguish the

source of pain and improve skills” plus a fixed protocol of medi-

cal treatment to occupational therapy (OT) with the specific ob-

jectives stated as “reduce inflammation, normalise sensation, im-

prove function and activities of daily living” plus the same medical

treatment protocol in patients with RSD. Using a quality checklist

that returned a score out of 16 Daly 2009 assessed the study as

’good quality’ (11/16). The third control group received a social

work (SW) intervention which consisted of passive attention and

advice. It was not clear which specific modalities were employed in

either of the active therapy groups but the number and duration of

treatment session differed depending on the severity and response

to treatment. Relevant outcomes included pain, impairment and
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disability. PT demonstrated statistically significant between-group

improvements in pain and impairment at 12 months compared

to OT or SW. However, these differences were small for both pain

(PT versus OT: 0 to 100 VAS mean difference 4.5, 95% CI -10.1

to 19.1; PT versus SW: 5.2, 95% CI -3.3 to -7.1) and impairment

(0 to 50 scale PT versus OT: mean difference 1.6, 95% CI 1 to

2.2; PT versus SW: 5.1, 95% CI 4.6 to 5.6). We were unable

to extract data from the immediate post-treatment period or the

three or six month follow up from either the original study reports

or the review by Daly 2009, and we have not been able to obtain

these data from the study authors. However, estimating the effect

size from the presented graphs in the original study reports sug-

gested no significant difference between PT and OT at any time

point for pain or impairment, but that compared with the passive

attention control PT and OT were superior at reducing pain at

two, four and six months and PT, but not OT, was superior at

improving impairment. The largest improvement in pain was seen

in PT versus SW at six month follow up and was estimated to

be a reduction of -19.50 (95% CI -32.05 to -6.95), which repre-

sented a reduction of 26% (95% CI 9 to 43) from baseline. This

would meet the IMMPACT threshold for a minimum clinically

important difference but not that of a moderate difference. This

estimate should be treated with caution since it was based on the

imputation of data represented only in a low resolution graphical

format. The estimated data for these comparisons are presented in

Figure 6; Figure 7; Figure 8; Figure 9.

Figure 6. Physiotherapy (PT) versus social work (SW). Outcome: pain (0-100 VAS). Data extracted by hand

from graphical format (Oerlemans 1999a).

Figure 7. Occupational therapy (OT) versus social work (SW). Outcome: pain (0-100 VAS). Data extracted

by hand from graphical format (Oerlemans 1999a).
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Figure 8. Physiotherapy (PT) versus social work (SW). Outcome: impairment (0-50 scale). Data extracted

by hand from graphical format (Oerlemans 1999).

Figure 9. Occupational therapy (OT) versus social work (SW). Outcome: impairment (0-50 scale). Data

extracted by hand from graphical format (Oerlemans 1999).

Forouzanfar 2002 identified one trial (Uher 2000) of exercise

(three times a week for six weeks) combined with manual lymph

drainage massage with exercise alone in 35 patients with CRPS-

I. They demonstrated no differences between groups in a study

which Forouzanfar 2002 gave a methodological quality score (us-

ing a 15-item checklist that returned a score out of 100) of 55/

100.

Daly 2009 concluded that there was good quality level II evidence

that pain management PT combined with medical management

was more effective than OT or SW combined with medical man-

agement in patients with upper limb CRPS-I, but that the clinical

relevance of this finding was questionable.

Adverse events

No evidence on adverse events was reported by Daly 2009.

GRADE quality judgement

There was low quality evidence (trial level: downgrade once for

sample size and once for single study) that PT in addition to med-

ical management was more effective than OT or SW in addition

to medical management for improving pain and disability but that

this difference was not clinically important.

There was very low quality evidence (evidence from RCT: down-

grade once for sample size, once for single study and once as the

data were estimated from a graphical format) that PT and OT

were significantly more effective than a passive attention control

in reducing pain for up to six months, and that PT, but not OT,

was effective at improving impairment for up to four months com-

pared with a passive attention-based SW control.

There was very low quality evidence (trial level: downgrade twice

for single study, twice for sample size and once for methodological

limitations) that manual lymph drainage did not offer additional
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clinical benefit to exercises.

Pulsed electromagnetic field treatment

Daly 2009 identified one study (Durmus 2004, n = 40) which

compared pulsed electromagnetic field (EMF) treatment (100

Gauss, 50 Hz, x 5 weekly for six weeks) plus calcitonin and a

stretching exercise routine to placebo EMF plus calcitonin and

stretching in patients with CRPS-I (IASP diagnostic criteria) fol-

lowing Colles fracture. Using a quality checklist that returned a

score out of 16 Daly 2009 assessed the study as ’good quality’ (12/

16).

At the end of treatment Durmus 2004 found no between-group

difference in pain at rest (VAS), pain on activity, or range of mo-

tion.

Daly 2009 concluded that there was good quality level II evidence

(evidence obtained from at least one properly designed RCT, Aus-

tralian National Health and Medical Research Council hierarchy

of evidence) that EMF treatment offered no added benefit to cal-

citonin and exercise in upper limb CRPS-I patients.

Adverse events

No evidence on adverse events was presented by Daly 2009 or

Durmus 2004.

GRADE quality judgement

There was very low quality evidence (trial evidence: downgrade

once for single trial, twice for sample size) that EMF treatment

offered no added benefit to calcitonin and exercise in upper limb

CRPS-I patients.

Graded motor imagery and mirror therapy

In a review of mirror therapy for a range of conditions Rothgangel

2011 identified two studies (Moseley 2004; Moseley 2006) of

graded motor imagery (GMI), which incorporated mirror therapy,

and two studies (Cacchio 2009; Cacchio 2009a) of mirror therapy

alone in participants with post-stroke CRPS. Daly 2009 included

one additional study of graded motor imagery (Moseley 2005).

Moseley 2006 included participants with CRPS as well as phantom

limb pain post-amputation and phantom pain post-brachial plexus

avulsion injury. Separate numerical data on the CRPS patients was

provided by the author on request.

Graded motor imagery

Pain

Moseley 2004 (n = 15) compared a six week graded motor imagery

(GMI) programme (consisting of two weeks of practising a task

involving the recognition of limb laterality followed by two weeks

of motor imagery followed by two weeks of mirror-box therapy, to

be practised by participants every waking hour) with usual phys-

iotherapy care (at least one session a week with additional home

training) in patients with CRPS-I (IASP criteria). Both groups

continued with their usual medical care. Using an 11-point qual-

ity scale with four additional quality and clinical relevance items,

Rothgangel 2011 assessed this study as scoring 5.5/11, and 3/4 on

the additional items. Points were not scored due to lack of report-

ing of concealment of allocation, baseline comparability, accept-

able compliance levels, and due to a lack of blinded care provider,

correction for attention, patient blinding and reporting of side ef-

fects. Using a quality checklist that returned a score out of 16 Daly

2009 assessed the study as ’good quality’ (12/16). Moseley 2006

compared the same GMI regime to usual care in 37 participants

with CRPS-I. Rothgangel 2011 gave this study a quality score of

8/11 and 3/4 on the additional criteria and Daly 2009 assessed

the study as ’very good quality’ (13/16).

Both studies demonstrated significant differences between groups

at the end of six week treatment and at three month follow up on

pain intensity. Pooling of results (from CRPS patients only, see

Figure 10) using a fixed-effect model gave an effect size of -14.45

(95% CI -23.02 to -5.57, P = 0.001) on a 0 to 100 VAS with no

significant heterogeneity. Expressed as a percentage of the mean

baseline pain levels in the control group of the larger study (n = 58)

this equated to a 25% (95% CI 9 to 39) reduction in pain intensity

at six weeks. Pooling data from the longer-term follow up (three

months for Moseley 2004 and six months for Moseley 2006, see

Figure 11) produced an effect size of -21.64 (95% CI -30.02 to -

13.27). This equated to a 37% (95% CI 22 to 51) reduction in

pain intensity at three to six months. While the immediate post-

treatment effect was below the threshold for a moderately clinically

important difference it exceeded the IMMPACT threshold for a

minimally important benefit (15%) and the latter effect met the

threshold for a moderately important benefit.
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Figure 10. Meta-analysis of GMI programmes versus usual care for pain. Outcome 0-100 VAS. Immediate

post-treatment results.

Figure 11. Meta-analysis of GMI programmes versus usual care for pain. Outcome 0-100 VAS. Results at

follow up (3 or 6 months).

Daly 2009 identified a separate trial (Moseley 2005, n = 20) that

compared GMI with the three components delivered in the same

(correct) order with unordered GMI, with the components deliv-

ered in a way at odds with the hypothesised mechanism of action,

in a similar group of CRPS-I patients. At the end of the six week

treatment period there was a significant but small difference in

pain intensity (0 to 100 scale) in favour of ordered GMI of 10

(95% CI -3 to 20) and of 18 (95% CI 5 to 25) at 12 weeks follow

up. Daly 2009 assessed the study as ’good quality’ (12/16).

Disability

Both GMI trials measured function or disability using a patient-

specific task-related functional scale in which patients were asked

to select five activities or tasks that they regularly performed prior

to their injury but now found difficult to perform because of pain.

Using an 11-point numerical rating scale (NRS) they were asked

“How well can you perform that task now?” and the average of the

five scales was taken as the score. A higher score indicated better

functional recovery.

Pooling of the data on function (from CRPS patients only, ob-

tained following request to the author), using the inverse variance

method and a fixed-effect model, returned a mean difference of

1.90 (95% CI 1.96 to 2.54) at the end of treatment (see Figure

12) and 2.69 (95% CI 1.80 to 3.58) at follow up (see Figure 13),

without statistically significant heterogeneity. This represented a

large improvement in function from the baseline score in the con-

trol group of the larger trial (Moseley 2006) of 0.5.
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Figure 12. Meta-analysis of GMI programmes versus usual care for function. Outcome 0-11 patient specific

functional scale. Immediate post-treatment results.

Figure 13. Meta-analysis of GMI programmes versus usual care for function. Outcome 0-11 patient-specific

functional scale. Results at follow up (3 or 6 months).

Mirror therapy

Two trials of mirror therapy were identified in patients with post-

stroke CRPS-I (IASP criteria). Cacchio 2009 (n = 48) compared

mirror therapy (exercising the unaffected arm whilst attending

to its reflection in place of the concealed affected arm; multiple

movements of the shoulder, elbow, wrist and hand) for 30 minutes/

day for two weeks then 60 minutes/day for two further weeks

compared to the same movements without the mirror component

(the mirror was covered to conceal the reflection). Both groups

continued usual care. In a separate study Cacchio 2009a (n = 24)

followed a similar mirror therapy exercise plan but for 30 minutes

daily for four weeks and compared this to either covered mirror

therapy or mental imagery training.

Rothgangel 2011 scored the methodological quality of Cacchio

2009 as 7/11 with 2/4 on their additional criteria. Specifically, the

study was given an unclear rating for the method of randomisa-

tion, concealment of allocation, patient blinding and for the detail

offered regarding the intervention. The score (Cacchio 2009a) was

3.5/11 with 1/4 on the additional criteria (Cacchio 2009a).

Both studies reported a significant improvement in pain with mir-

ror therapy. From the original study report Cacchio 2009 reported

a mean between-group difference following treatment in pain at

rest (0 to 10 VAS) of -2.9 (95% CI -4.23 to -1.57) and in pain

on movement of -3.10 (95% CI -4.28 to -1.92). At six month

follow up the difference was still present, -3.4 (95% CI -4.71 to

-2.09) for pain at rest and -3.8 (95% CI -4.96 to -2.64) for pain

on movement. While no responder analysis was carried out in

relation to the control group baseline score for pain at rest this

equated to a 39% (95% CI 20 to 56) reduction in pain at the end

of treatment that was sustained at six month follow up. Cacchio

2009a reported that seven out of eight patients in the mirror ther-

apy group reported reduced pain (median change in 0 to 100 VAS

of -51 mm, range -70 to -18) compared with one of eight patients

in the covered mirror therapy group and two of eight patients in

the mental imagery group; the median change was not reported

for either the covered mirror or mental imagery groups. At the

end of the treatment period pain scores were significantly lower

in the mirror therapy group compared to the other two groups.

However, no further between-group data were reported.

With regards to disability, Cacchio 2009 also reported a significant

mean between-group difference in functional limitation (Wolf

motor function (WMFT) test 0 to 5 functional ability subscale,
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where lower scores indicate less functional limitation) of -1.9 (95%

CI -2.36 to -1.44) at the end of treatment and of -2.3 (95% CI

-2.88 to -1.72) at six month follow up. Cacchio 2009a reported

significant improvements but did not present any extractable data

for that outcome.

Considering the evidence in a range of pathologies Rothgangel

2011 concluded that firm conclusions could not be drawn regard-

ing the efficacy of mirror therapy. Daly 2009 concluded that there

was good quality evidence (level 2) that graded motor imagery plus

medical management was more effective than standard physio-

therapy plus medical management for upper or lower limb CRPS-

I, but their conclusions were based on evidence that included a

study comprising a mixed neuropathic population including con-

ditions not considered in this overview.

Adverse events

Rothgangel 2011 noted a lack of attention to potential adverse

events in the mirror therapy literature and Daly 2009 similarly

found that no studies reported adverse events.

GRADE quality judgement

There was low quality evidence (evidence from two RCTs: down-

grade twice for small sample, once for methodological limitations,

upgrade once for consistently found effect sustained at longer-

term follow up) that graded motor imagery plus medical manage-

ment was more effective at reducing pain and improving function

than conventional physiotherapy plus medical management in the

treatment of CRPS-I and that the effect size may be of moderate

clinical significance.

There was very low quality evidence (evidence from RCT: high,

downgrade once for single study and twice for sample size) that

ordered GMI was more effective at reducing CRPS-I related pain

than unordered GMI although this effect appeared to be small and

lacked clinical significance.

There was low quality evidence (evidence from a number of RCTs:

downgrade twice for small sample, once for methodological limi-

tations, upgrade once for consistently found effect sustained over

longer-term follow up) that mirror therapy reduced pain and im-

proved upper limb function in post-stroke CRPS compared with

covered mirror therapy and that the effect may have moderate

clinical significance.

Alternative therapies

Acupuncture

Three reviews identified studies of acupuncture for CRPS. One

review specifically sought to identify studies of acupuncture for

post-stoke shoulder-hand syndrome (Lu 2009), one review in-

cluded acupuncture studies in a general review of physiotherapy

interventions for CRPS-I (Smith 2005) and one review included

studies of acupuncture in a review of all treatments for CRPS-I

(Forouzanfar 2002).

Lu 2009 identified three studies of acupuncture for shoulder-hand

syndrome after stroke (Chang 2005; Jin 2007; Liu 2006). While

all three studies were described as RCTs the randomised nature of

the studies was not mentioned or described in the methodology

sections. Using the Oxford Quality Scale all three studies achieved

scores of 1/5. Two trials (Chang 2005, n = 80; Liu 2006, n =

100) compared acupuncture and rehabilitation (positioning the

damaged limb and exercises) to the same rehabilitation without

acupuncture. One study (Jin 2007, n = 72) compared electro-

acupuncture plus rehabilitation therapies (details not specified)

to lidocaine, triamcinolone acetonide and vitamin B12. All three

studies reported significant benefits in the acupuncture group.

Chang 2005 reported significant improvements in function (Fugl-

Meyer score), shoulder pain and shoulder movement. Jin 2007 re-

ported a significantly higher ’cure’ rate in the electro-acupuncture

group, as did Liu 2006 in the acupuncture group. While all three

studies demonstrated improvement with acupuncture Lu 2009

concluded that the poor quality of the studies and small sample

size indicated that a positive conclusion regarding the efficacy of

acupuncture for shoulder-hand syndrome required further confir-

mation.

Smith 2005 identified two trials of acupuncture for CRPS-I in

adults. Ernst 1995 compared traditional acupuncture (five ses-

sions/week for three weeks) to sham acupuncture (needles inserted

in non-acupuncture ’point’ locations) in 14 patients with chronic

CRPS-I of the upper or lower extremities. Both groups also re-

ceived a home exercise programme of limb elevation, exercises

and cryotherapy. Kho 1995 compared classical acupuncture (five

sessions/week for three weeks) with sham acupuncture (not de-

scribed) in 28 patients with RSD of the upper or lower extremity.

Smith reported that both studies reported greater short-term pain

relief (VAS) with acupuncture versus sham but did not measure

long-term results. Forouzanfar 2002 did not include the study by

Ernst 1995 in their review but report that Kho 1995 found posi-

tive but non-significant results with acupuncture. From the orig-

inal report by Ernst 1995 pain (VAS) reduced to a mean (stan-

dard error) of 17/100 (9.3) of baseline level in the acupuncture

group compared with 28.6/100 (7.2) in the sham group. No for-

mal statistical analysis was presented or discussed due to ’insuffi-

cient sample size’. While offering some broad methodological cri-

tique Smith 2005 did not present a systematic quality assessment

of included studies. They concluded that acupuncture may help

in the treatment of CRPS-I but that recurrent limitations in the

literature (not exclusive to included acupuncture studies) meant

that it was not possible to determine the effectiveness of individual

treatments.

Forouzanfar 2002 identified two further studies of acupuncture.

Korpan 1999 (n = 14) compared acupuncture five times a week

for three weeks to sham (not described) in patients with CRPS-I
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and did not demonstrate any improvement. Fialka 1993 compared

acupuncture (five times/week for three weeks) to sham (type of

sham not reported by Forouzanfar 2002) in 14 patients with RSD.

At the end of treatment no significant between-group difference

was observed in mean pain reduction (VAS). Forouzanfar 2002

used a 15-item methodological quality checklist that returned a

score out of 100. They assessed Korpan 1999 as scoring 41.5, Kho

1995 as scoring 26.5 and Fialka as scoring 38/100. While the spe-

cific scoring for each study on each criterion was not presented,

all of these scores can be considered to reflect significant method-

ological limitations.

Adverse events

Neither Lu 2009 nor Smith 2005 reported the incidence or nature

of any adverse events following acupuncture.

GRADE quality judgement

There was very low quality evidence (RCT evidence: high, down-

grade twice for multiple methodological limitations and twice for

sample size) that acupuncture might be effective at offering short-

term pain relief in post-stroke shoulder pain when added to reha-

bilitation therapy, compared to rehabilitation therapy alone, and

that electro-acupuncture plus rehabilitation therapies (details not

specified) might be more effective than lidocaine, triamcinolone

acetonide and vitamin B12.

There was very low quality evidence (evidence from RCTs: high,

downgrade twice for multiple methodological limitations and

twice for sample size) that acupuncture was not superior to sham

acupuncture in the treatment of CRPS.

Qigong therapy

Smith 2005 and Forouzanfar 2002 identified one study (Wu 1999)

of Qigong therapy. Wu 1999 (n = 26) compared Qigong ther-

apy, consisting of physical exercises performed to specific music

and visual images (six sessions over a four week period), to ’sham’

Qigong treatment consisting of participants being shown visual

images of abstract art, listening to similar music to the Qigong

group but not exercising. Forouzanfar 2002 assessed this study as

scoring 59/100 on methodological quality. The assessor was not

blinded to the treatment condition. According to Smith 2005, Wu

1999 found that 91% reported a reduction in pain compared to

36% in the sham group, although the size of this reduction was

not reported by either review. Both groups reported a reduction

in anxiety although this reduction was significantly greater in the

sham group. Again the size of this effect was not reported. No

difference between groups was seen in range of motion. Smith

2005 reported no formal methodological quality assessment for

this study.

Adverse events

Neither Forouzanfar 2002 nor Smith 2005 reported the incidence

or nature of any adverse events following Qigong.

GRADE quality judgement

There was very low quality evidence (trial evidence: high, down-

grade once for single trial, twice for small sample and once for

methodological limitations) that Qigong therapy was superior to

sham therapy in reducing CRPS-related pain.

Relaxation training

Smith 2005 identified one study (Fialka 1996, n = 18) which com-

pared autogenic relaxation training (10 session over 10 weeks) in

addition to a home programme of limb elevation, ice and thera-

peutic exercises to the same home programme without autogenic

training in patients with upper limb CRPS. Forouzanfar 2002 gave

a quality score of 38/100. They found no between-group differ-

ences in pain or range of motion. Smith 2005 reported no formal

methodological quality assessment for this study.

GRADE quality judgement

There was very low quality evidence (trial evidence: high, down-

grade once for single trial, twice for small sample size and once for

methodological limitations) that relaxation therapy did not reduce

pain when added to limb elevation, ice and therapeutic exercises.

D I S C U S S I O N

Summary of main results

This overview demonstrates that while a broad range of thera-

peutic approaches have been proposed for the treatment of CRPS

pain and disability there is a critical lack of high quality evidence

evaluating the effectiveness of most of these therapies. Very few

large, controlled trials have been undertaken for this condition.

High quality evidence

There is no high quality evidence for or against the effectiveness

of any intervention for CRPS.

Moderate quality evidence

There is moderate quality evidence that intravenous regional

blockade with guanethidine is not effective and that the procedure

appears to be associated with a risk of significant adverse events.
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Low quality evidence

There is low quality evidence that:

• ketamine, bisphosphonates and calcitonin may effectively

reduce pain when compared with placebo at least in the short

term;

• graded motor imagery (GMI) programmes may reduce pain

and improve function more than conventional physiotherapy

care and that these improvements are maintained at three to six

months;

• mirror therapy may reduce pain and improve function

more than a sham condition in post-stroke CRPS;

• topical DMSO does not improve composite CRPS scores

more than N-acetylcysteine;

• local anaesthetic sympathetic blockade is not effective;

• physiotherapy or occupational therapy versus a social work

passive attention control are associated with small positive effects

at one year follow up that are unlikely to be clinically important.

Very low quality evidence

There is very low quality evidence that:

• compared with placebo, oral corticosteroids reduce pain;

• compared with placebo, epidural clonidine, intravenous

regional block (IVRB) ketanserin and IVRB bretylium may be

effective;

• sympathetic blockade with botulinum toxin A may deliver a

longer duration of pain relief than local anaesthetic sympathetic

blockade;

• topical DMSO improves patients’ self ratings of

improvement more than placebo;

• topical DMSO achieves greater improvements in composite

CRPS scores than IVRB with guanethidine;

• topical DMSO does not reduce pain more than placebo;

• IV mannitol, gabapentin, sarpogrlate hydrochloride, IV

lidocaine or tadalafil, IVRB atropine, IVRB dropiredol,

repetitive transcranial magnetic stimulation (rTMS), pulsed

electromagnetic field (EMF), relaxation therapy and manual

lymphatic drainage are not effective;

• spinal cord stimulation in addition to physical therapy is

more effective at reducing pain than physical therapy alone;

• physiotherapy and occupational therapy improve pain more

than a passive attention social work control for up to six months

and that physiotherapy but not occupation therapy improves

impairment for up to four months compared to the same control;

• Qigong therapy may be effective versus sham Qigong

therapy;

• acupuncture may offer short-term improvement in pain

when added to rehabilitation compared with rehabilitation alone

in post-stroke CRPS and that electro-acupuncture plus

rehabilitation therapies (details not specified) might be more

effective than lidocaine, triamcinolone acetonide and vitamin

B12;

• acupuncture is not superior to sham in CRPS.

No evidence

There is no evidence from controlled trials from which to draw

conclusions on the efficacy of surgical sympathectomy.

Overall completeness and applicability of
evidence

The inclusion of both Cochrane and non-Cochrane reviews en-

sures that this overview represents a comprehensive summary of

all existing eligible systematic reviews published prior to the search

dates. Taking published systematic reviews as the sole evidence

source and not including original trials that have not been identi-

fied by the included reviews increases the potential effect of pub-

lication lag and increases the chances that some trial evidence has

not been considered in this overview. However, the inclusion of a

recent broad systematic review of all available interventions (Tran

2010) mitigates this issue to some degree. We can only draw con-

clusions regarding treatments for which we found evidence. For

some commonly used forms of analgesia, for example opioids, the

included reviews identified no trials. As such we have not consid-

ered these treatments further in this overview.

Some studies and reviews predate the most recent diagnostic guide-

lines for CRPS and some did not consistently apply established

diagnostic criteria for CRPS. This increases the risk that studies

may have included participants who would not be classified as

suffering from CRPS under current diagnostic criteria and repre-

sents a source of likely clinical heterogeneity within the included

evidence. Some included reviews and studies do not clearly distin-

guish between CRPS-I or CRPS-II. Critically in all of the included

studies we identified no trials specific to CRPS-II. If CRPS-II is

considered to be a distinct clinical phenomena which might re-

quire a specific therapeutic approach then we must conclude that

there is currently no quality evidence relating to any intervention

with which to guide this process. With the exception of spinal

cord stimulation there is very little data on long term (> one year)

outcomes for any intervention. This represents an important lim-

itation of the evidence base given the chronic nature of the con-

dition.

Most of the included reviews and studies considered pain or com-

posite RSD and CRPS scores as the primary outcome, and some

measured function. The reporting of adverse events in reviews and

original studies was not consistent and only a few studies measured

quality of life, patient satisfaction or emotional well being. Due

to inconsistency in reporting it was not possible to consistently

report measures of effect size or the numbers needed to treat or

harm. As a consequence, in many cases the clinical importance
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of statistically positive effects remains unclear. Similarly any state-

ments regarding evidence for efficacy should be considered in light

of the best evidence of safety. Adverse events reporting was often

incomplete and it was beyond the scope of this overview to sys-

tematically search for evidence on the safety of the included inter-

vention where it was not presented in the included reviews or tri-

als. In addition, given the small numbers of participants involved

it is very difficult to estimate the risk of serious complications,

yet a number of the interventions plausibly have the potential for

causing such complications. It is possible to estimate the upper

95% confidence interval for serious harms using the rule of three

(Eypasch 1995). For example, while both trials of intravenous ke-

tamine (Schwartzman 2009; Sigtermans 2009) did not report any

serious adverse events we can estimate that with a combined n of

79 we can be 95% confident that the risk of a serious complication

is at most 4 in 100 patients. Such a level of risk would not be

insubstantial.

We have not considered data relating to CRPS in children and

the results of this overview should not be extrapolated to that

patient group. We also have not included studies of interventions

to prevent the onset of CRPS.

Quality of the evidence

At the review level, the quality of the non-Cochrane reviews mea-

sured using the AMSTAR tool was significantly lower in non-

Cochrane reviews and the standard of reporting was varied. The

fact that most non-Cochrane reviews do not publish protocols

puts them at a disadvantage on the first criterion of the AMSTAR

tool (“Was an ’a priori’ design provided?”) but accepting this the

quality of the included non-Cochrane reviews remained lower. We

have attempted to manage this issue by consulting the original

included studies, where necessary.

The included reviews used a range of different methodological

quality and risk of bias assessment tools. At the level of original

studies the evidence base is characterised by small trials, with very

few high quality studies that might be considered at low risk of bias.

Given that we relied primarily on the quality and bias judgements

of the included reviews, and did not systematically apply a standard

risk of bias tool to each original study, it is possible that important

sources of potential bias may have been missed.

The prevalence of small studies increases the risk of publication

bias. While there was insufficient data for any intervention to in-

vestigate this formally it is likely that small study effects, wherein

there is a propensity for negative studies to not reach full pub-

lication, might lead to an overly positive picture for some inter-

ventions, particularly in a field with such a limited evidence base

(Moore 2010; Nüesch 2010). Using the GRADE criteria there is

no high quality evidence for the effectiveness of any intervention

for CRPS. There is moderate quality evidence that IVRB with

guanethidine is not effective, but the bulk of the remaining litera-

ture consists of low or very low quality evidence. That the highest

quality rating given to evidence in favour of any intervention is

’low’ speaks to the parlous state of the evidence in CRPS. Given

that the play of chance can have a substantial impact upon the

results of trials where the numbers of participants in each arm is

lower than 200 (Moore 2010), even where we have pooled data

from a number of studies those estimates should be treated with

due caution. Where we have concluded that there is ’low’ quality

evidence of effectiveness for an intervention, we would suggest

that this evidence should be considered to be preliminary rather

than conclusive and that there remains a need for further, larger

clinical trials.

While ’very low’ is the lowest judgement that can be made in the

GRADE system, where some evidence exists, such a judgement

indicates that there are numerous sources of potential bias that

might explain the observed effects. Indeed for many interventions

there were limitations that would have resulted in a lower judge-

ment were that possible. It is our view that a judgement of ’very

low’ should be interpreted as meaning ’no credible evidence’ for

that intervention.

Beyond these limitations, clinical heterogeneity may also ex-

plain some of the disappointing results of trials of CRPS. Three

broad pathophysiological pathways for CRPS have been identi-

fied, namely aberrant inflammatory mechanisms, vasomotor dys-

function and maladaptive neuroplastic changes (Marinus 2011).

It is proposed that inter-individual differences in the extent to

which these mechanisms are involved may account for this clinical

heterogeneity (Marinus 2011). However, the condition remains

incompletely understood. Improved targeting of treatments with

regard to the underlying pathophysiological mechanisms of pain

has long been recognised as a possible means for improving the

effectiveness of pain treatments (Woolf 2004), but to date there is

no widely accepted and validated system by which this might be

achieved in CRPS. Such a system will require an improved under-

standing of the mechanisms of CRPS.

Potential biases in the overview process

While we have attempted to identify all eligible reviews using a

comprehensive search strategy, it remains possible that we may

have missed some key literature. We only included non-Cochrane

reviews where the same intervention was not covered by an existing

Cochrane review that was equally or more up to date. It is possible

that this process may have impacted on our conclusions regarding

some treatments, although the superior AMSTAR scores seen with

the included Cochrane reviews suggests that they may represent a

more reliable source of evidence.

It should be noted that the AMSTAR assessment effectively assesses

the quality of reporting rather than directly measuring the quality

of review conduct. In some cases non-Cochrane reviews may be

disadvantaged by the limitations on full and thorough reporting

imposed by a journal’s publishing requirements.
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The use of the GRADE criteria introduces an element of subjective

judgement. It was also found to be more difficult when we were

primarily assessing the included reviews rather than the original

studies, all of which assessed and reported study quality in different

ways. We have tried to be consistent in our judgements across

the different interventions but it should be recognised that these

judgements are open to interpretation. The decision to downgrade

twice based on a sample size of less than 50 participants per arm

may appear to some to be overly punitive. However this is based

on the observation that studies of this size are potentially more

biased than those with 50 to 200 participants, which themselves

are at risk of bias (Moore 2010).

In the re-analysis of the data on NMDA receptor antagonists we

did not plan a priori to convert the published analysis by Collins

2010 to the mean difference. However, we maintain that this anal-

ysis is more appropriate for the included data and none of the

authors of this review have any specific professional or financial

interest in the efficacy of ketamine or other NMDA antagonists

for CRPS or any other condition.

Agreements and disagreements with other
studies or reviews

In their recent clinical guidelines for the treatment of CRPS, in-

volving a broad review of the evidence based on searches con-

ducted in 2003, Perez 2010 recommend using the WHO analgesic

ladder with the exception of strong opioids for managing CRPS-

related pain. For neuropathic pain they recommend anticonvul-

sants and tricyclic antidepressants and for inflammatory symp-

toms free radical scavengers. Unlike this overview these guidelines

draw on evidence from non-randomised studies and also on evi-

dence from studies of neuropathic pain generally as well as CRPS-

specific studies. Similarly, the recent UK guidelines (Goebel 2011)

also recommend neuropathic pain medications.

On the basis of this overview there is no direct evidence from ran-

domised trials to support the use of the WHO analgesic ladder,

anticonvulsants or antidepressants for CRPS-I or II. It is the goal

of clinical guidelines to offer recommendations for management,

and in the absence of such evidence it seems reasonable to suggest

a conventional, established approach to pain management. How-

ever, the validation of such recommendations through clinical tri-

als should be a priority. The evidence identified in this overview

relating to the efficacy of topical free radical scavengers for pain is

conflicting, with the two higher quality trials demonstrating no ef-

fect and very low quality evidence that intravenous administration

of the free radical scavenger mannitol is not effective. Guidelines

recommend rehabilitation through physiotherapy or occupational

therapy (Goebel 2011; Perez 2010). The evidence of clinically im-

portant differences at four and six month follow up resulting from

these therapies was assessed as very low quality. Low quality evi-

dence suggests that the long-term effects are very small and not

clinically important. As such, there is insufficient evidence to date

to confidently conclude that these therapies are effective.

Two systematic reviews of all interventions for CRPS-I (

Forouzanfar 2002) and CRPS (Tran 2010), both of which only in-

cluded randomised controlled trials (RCTs), have also concluded

that there is limited evidence for the effectiveness of any interven-

tion. Tran 2010 concludes that bisphosphonates have been proven

to reliably reduce pain and are the only intervention to offer clear

benefits for patients with CRPS. Given the small number of trials

and various methodological limitations of the existing evidence

we have graded the evidence that bisphosphonates are superior to

placebo as low quality. As such we would suggest that the efficacy

of bisphosphonates is not proven with confidence though may

be promising and warrants further investigation. Tran 2010 con-

cluded that apparent improvements seen with DMSO, corticos-

teroids, epidural clonidine, intrathecal baclofen, spinal cord stim-

ulation and graded motor imagery (GMI) programmes need to

be confirmed in further trials and we would concur with this rec-

ommendation. While there is low or very low quality evidence in

favour of a variety of treatment approaches it should be emphasized

that the small samples and mixed quality of much of the literature

might alone explain some of the observed positive effects. Tran

2010 also conclude that the available evidence does not support

the use of IVRB guanethidine, reserpine, droperidol, ketanserin,

atropine or lidocaine with methylprednisolone and that the lim-

ited evidence in support of tadalafil, sarpogrelate and gabapentin

suggest that they be used with caution. We would broadly concur

with these conclusions.

In their review of bisphosphonate therapy Brunner 2009 con-

cluded that while evidence is scarce, the few trials identified all

suggest a positive effect. We would agree with this finding and

have rated the evidence in favour of the efficacy of these drugs

as low. Despite methodological and reporting shortcomings, all

existing trials demonstrate a positive effect and two of the three

trials from which we were able to estimate the size of effect sug-

gested a substantially important benefit. That three of these trials

specifically investigated bisphosphonates in patients with signs of

osteopenic or osteoporotic changes in the affected extremity raises

the possibility that the efficacy of these drugs might be restricted

to a subgroup of patients with such changes, though there is not

sufficient data available to confirm or refute this. Again the qual-

ity of the included data requires that these results be interpreted

cautiously.

The reviews of Forouzanfar 2002 and Tran 2010, and the clinical

guidelines of Perez 2001, predate the included review of NMDA

receptor antagonists (Collins 2010) and as such do not draw con-

clusions for this therapy. Collins 2010 concluded that there is in-

sufficient data from which to draw definite conclusions regarding

the use of these drugs for neuropathic pain. Our reanalysis would

suggest that ketamine may be effective for reducing pain in CRPS.

While this evidence, arising from two small trials (combined n =

79), is by no means conclusive it does suggest that ketamine, and
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perhaps other NMDA antagonists, might represent a promising

therapy and target for future studies. However, given the known

side effects of ketamine further rigorous studies of the benefits and

risks of these drugs are clearly required.

A further systematic review (Cossins 2013) has been published

after the date of our searches. This review sought to update the

review of Forouzanfar 2002 using the same methodology to add

new trials published between 2000 and 2012. It identified four

small positive trials not identified by this overview. Of these one

small trial (Goebel 2011, n = 13, two groups) demonstrated an

effect of intravenous immunoglobulin versus placebo on pain; one

small trial (Gustin 2010, n = 20, two groups) reported that a course

of morphine and memantine was more effective for treating pain

than morphine and placebo; one small trial (Frade 2005, n = 30,

three groups) reported that the addition of a combined parecoxib,

lignocaine and clonidine IVRB was superior to IV parecoxib with

lignocaine and clonidine, or IVRB with lignocaine and clonidine

alone and one additional small trial of rTMS (Picarelli 2010, n =

23, two groups) suggesting that rTMS was superior to sham rTMS

when added to ’best medical treatment’. This review also identified

5 small negative studies not included in this overview, which did

not demonstrate the efficacy of intrathecal glycine versus placebo

(Munts 2009, n=19, two groups), intrathecal methylprednisolone

versus placebo (Munts 2010, n=21, two groups), IVRB with ke-

torolac versus lidocaine (Eckmann 2011, n=10 cross-over study),

occlusal splints verus no splints (Fischer 2008, n=20, two groups)

and manual lymphatic drainage in addition to conventional ther-

apy versus conventional therapy alone (Duman 2009, n=35, two

groups). The broad conclusions of Cossins 2013 are in agreement

with our own. However, due to the use of different criteria for

grading the quality of evidence their review concludes that there is

strong evidence to support the efficacy of bisphosphonates, rTMS

and GMI. We would suggest that, for the reasons presented in

this review, our judgements of low quality evidence for these treat-

ments more accurately reflect the nature of the existing data. The

review by Cossins 2013 is likely to meet our inclusion criteria

when we update this overview but its inclusion is not likely to have

substantively altered our main conclusions.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is insufficient high quality evidence on which to base com-

prehensive clinical guidance on the management of CRPS. How-

ever, there is moderate quality evidence that IVRB guanethidine

is not effective. There is low or very low quality evidence relating

to the efficacy of a range of therapies in CRPS although all of this

evidence, both positive and negative, should be interpreted with

caution and does not reliably aid clinical decision making. Until

further larger trials are undertaken an evidence-based approach to

managing CRPS will remain difficult.

Implications for research

There is a clear need for further research for most existing treat-

ment for CRPS as reasonably confident conclusions can only be

drawn for the ineffectiveness of IVRB guanethidine. There are

many challenges to addressing this problem. Given the relatively

low incidence of CRPS it is difficult to recruit adequate numbers

into clinical trials. It seems likely that the best chance of solv-

ing this is though multicentre, international collaborative research

projects which might recruit from much larger clinical popula-

tions. Future trials should use established diagnostic criteria and

clearly report the type of CRPS under investigation. Trials should

also consider the recent IMMPACT recommendations (Dworkin

2008; Dworkin 2009; Dworkin 2010; Dworkin 2012; Turk 2008;

Turk 2008a) for the design of trials in chronic pain to ensure that

outcomes, thresholds for clinical importance, assay sensitivity and

study design are optimal. Furthermore, future trials should adhere

to the CONSORT guidance and future systematic reviews should

comply with the PRISMA statement on standards of reporting.
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A D D I T I O N A L T A B L E S

Table 1. The Budapest clinical diagnostic criteria for CRPS

1. Continuing pain, which is disproportionate to any inciting event

2. Must report at least one symptom in three of the four following categories

• Sensory: reports of hyperaesthesia and/or allodynia

• Vasomotor: reports of temperature asymmetry and/or skin colour changes and/or skin colour asymmetry

• Sudomotor/oedema: reports of oedema and/or sweating changes and/or sweating asymmetry

• Motor/trophic: reports of decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic

changes (hair, nail, skin)

3. Must display at least one sign at time of evaluation in two or more of the following categories

• Sensory: evidence of hyperalgesia (to pinprick) and/or allodynia (to light touch and/or deep somatic pressure and/or joint

movement)

• Vasomotor: evidence of temperature asymmetry and/or skin colour changes and/or asymmetry

• Sudomotor/oedema: evidence of oedema and/or sweating changes and/or sweating asymmetry

• Motor/trophic: evidence of decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic

changes (hair, nail, skin)

4. There is no other diagnosis that better explains the signs and symptoms

Table 2. AMSTAR tool: Quality assessment criteria

Criteria Specific requirements

1. Was an ’a priori’ design provided? The research question and inclusion criteria should be established

before the conduct of the review

2. Was there duplicate study selection and data extraction? There should be at least two independent data extractors and a

consensus procedure for disagreements should be in place

3. Was a comprehensive literature search performed? At least two electronic sources should be searched. The report must

include years and databases used (e.g. Central, EMBASE, and

MEDLINE). Key words and/or MESH terms must be stated and

where feasible the search strategy should be provided. All searches

should be supplemented by consulting current contents, reviews,

textbooks, specialized registers, or experts in the particular field of

study, and by reviewing the references in the studies found

4. Was the status of publication (i.e. grey literature) used as

an inclusion criterion?

The authors should state that they searched for reports regardless

of their publication type. The authors should state whether or not

they excluded any reports (from the systematic review), based on

their publication status, language etc

5. Was a list of studies (included and excluded) provided? A list of included and excluded studies should be provided.
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Table 2. AMSTAR tool: Quality assessment criteria (Continued)

6. Were the characteristics of the included studies provided? In an aggregated form such as a table, data from the original

studies should be provided on the participants, interventions and

outcomes. The ranges of characteristics in all the studies analysed

e.g. age, race, sex, relevant socioeconomic data, disease status,

duration, severity, or other diseases should be reported

7. Was the scientific quality of the included studies assessed

and documented?

’A priori’ methods of assessment should be provided (e.g. for effec-

tiveness studies if the author(s) chose to include only randomised,

double-blind, placebo controlled studies, or allocation conceal-

ment as inclusion criteria); for other types of studies alternative

items will be relevant

8. Was the scientific quality of the included studies used ap-

propriately in formulating conclusions?

The results of the methodological rigor and scientific quality

should be considered in the analysis and the conclusions of the

review, and explicitly stated in formulating recommendations

9. Were the methods used to combine the findings of studies

appropriate?

For the pooled results, a test should be done to ensure the studies

were combinable, to assess their homogeneity (i.e. Chi squared

test for homogeneity, I2). If heterogeneity exists a random effects

model should be used and/or the clinical appropriateness of com-

bining should be taken into consideration (i.e. is it sensible to

combine?)

10. Was the likelihood of publication bias assessed? An assessment of publication bias should include a combination

of graphical aids (e.g. funnel plot, other available tests) and/or

statistical tests (e.g. Egger regression test)

11. Was the conflict of interest stated? Potential sources of support should be clearly acknowledged in

both the systematic review and the included studies

Total Score

Each criterion judged as ’Yes’ (score one point), ’No’ (score no point), ’Can’t answer’ (score no point) or ’not applicable’ (score one

point). Total score summed out of a maximum 11 points.

Table 3. Reasons for review or paper exclusion

Reason for exclusion Papers excluded

Not a systematic review* Athie-Garcia 1992; Baidya 2011; Ezendam 2009; Harden 2005;

Harden 2006, Hassantash 2003; Johnson 2011; Koltzenburg

1998; Kouroukli 2010; Bal 2010; Leite 2000; Manchikanti 2011;

Martinez 1993; Neira 1988; Nilsagard 2004*; North 2010;

Schestasky 2008; Williams 2008
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Table 3. Reasons for review or paper exclusion (Continued)

Insufficient CRPS exclusivity Attal 2010; Beckerman 1990; Bekkering 2011; Bernstein 2001;

Bittar 2005; Blonk 2010; Blum 2008; Bronfort 2010; Campbell

2001; Cao 2010; Covarrubias-Gomez 2008; del Pozo 2011; Derry

2009; Duhmke 2004; Dworkin 2007; Eccles 2005; Eisenberg

2006; Ellis 2008; Finnerup 2005; Finnerup 2007; Finnerup 2010;

Florez 2010; Claydon 2010; Fulop 2010; Gill 2011; Haroutiunian

2010; Gottschild 2003; Linde 2001; Lord 2002; McHardy 2008;

Moore 2009; Moulin 2007; Namaka 2004; Namaka 2009;

Nnoaham 2008; Noble 2010; Pappagallo 2008; Patel 2009; Pittler

2007; Pittler 2008; Plested 2010; Rauck 2009; Rehberg 2010;

Saarto 2010; So 2008; Seidel 2008; Trescott 2008; Vlassakov

2011; Watson 2010; Wetering 2010; Wiedemann 1997; Wiffen

2009; Saarto 2010a; Wiffen 2011; Zaccara 2011

No novel coverage in addition to existing Cochrane reviews or

more recently published included reviews**

Albazaz 2008; Cepeda 2002; Geertzen 2006; Goodyear-Smith

2009; Kingery 1997; Perez 2010; Prescrire 2009; Vergne-Salle

2009; Van den Berg 2002

Duplicate to included review McQuay 1997 (duplicate of included review by Jadad 1995)

Not measuring relevant outcomes to this overview Granot 2007

No RCTs identified Hocking 2003; Motsch 1997

*Nilsagaard - Norwegian translators judgement (sole reviewer). Also lack of detail in report meant data extraction not possible.

** Where reviews considered all interventions for CRPS or 2 reviews compared the same intervention each review was compared to the

most recent. Where an older review identified no RCTs that had not already been identified in a more recent review and the data were

adequately reported in the more recent review, the older review was excluded. Similarly where more than one review investigated the

same intervention or class of interventions, the equivalent process was followed.

Table 4. List of reviews, interventions and trials that contributed to the overview

Intervention Review Unique trials contributed and sample size (n)

Pharmacotherapies

Bisphosphonates Brunner 2009 Adami 1997 (20)

Manicourt 2004 (39)

Robinson 2004 (27)

Varenna 2000 (32)

Chauvineau 2005 Cohen 1998 (14)

Calcitonin Tran 2010 Bickerstaff 1991 (38)

Gobelet 1986 (24)

Gobelet 1992 (66)

Sahin 2006 (35)
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Table 4. List of reviews, interventions and trials that contributed to the overview (Continued)

Perez 2001 Cherot 1983 (95)

Friez 1982 (55)

Corticosteroids Fischer 2010 Braus 1994 (36)

Christensen 1982 (23)

Kalita 2006 (60)

Lukovic 2006 (60)

Taskaynatan 2004 IVRB (22)

Epidural clonidine Tran 2010 Rauck 1993 (26)

NMDA antagonists Collins 2010 Schwartzman 2009 (19)

Sigtermans 2009 (60)

Free radical scavengers Fischer 2010 Geertzen 1994 (26)

Goris 1987 (20)

Perez 2003 (146)

Perez 2008 (41)

Zuurmond 1996 (30)

Gabapentin Moore 2011(C) van de Vusse 2004 (58)

Sarpogrelate hydrochloride Tran 2010 Ogawa 1998 (30)

Systemic local anaesthetic agents Challapalli 2005 (C) Wallace 2000 (16)

Tadalafil Tran 2010 Groeneweg 2008 (24)

Interventional and surgical procedures

Epidural clonidine Tran 2010 Rauck 1993 (26)

IVRB atropine Tran 2010 Glynn 1993 (30)

IVRB bretylium Jadad 1995 Hord 1992 (7)

IVRB dropiredol + heparin Jadad 1995 Kettler 1988 (6)

IVRB guanethidine Jadad 1995 Blanchard 1990 (21)

Bonelli 1983 (19)

Jadad 1995 (9)

Rocco 1989 (10)

Dhar 1992 (15)

Tran 2010 Livingstone 2002 (56)

Ramamurthy 1995 (57)
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Table 4. List of reviews, interventions and trials that contributed to the overview (Continued)

IVRB ketanserin Jadad 1995 Hanna 1989 (16)

Forouzanfar 2002 Bounameaux 1984 (9)

Local anaesthetic sympathetic blockade Cepeda 2005 Price 1998 (7)

Verdugo 1995 (16)

Tran 2010 Carroll 2009 (7)

Sympathectomy Straube 2010 (C) Manjunath 2008 (20)

Neurostimulation methods

Spinal cord stimulation Mailis-Gagnon 2004 (C) Kemler 2000;

Kemler 2001; Kemler 2002 (54)

Simpson 2009 Kemler 2004; Kemler 2006

Repetetive transcranial magnetic stimula-

tion (motor cortex)

O’Connell 2010 Pleger 2004 (10)

Physical and rehablitation interventions

Manual lymph drainage Forouzanfar 2002 Uher 2000 (35)

Mirror therapy and GMI Rothgangel 2011 Cacchio 2009 (48)

Cacchio 2009a (24)

Moseley 2004 (15)

Moseley 2006 (37)

Physiotherapy and occupational therapy Daly 2009 Oerlemans 1999 (135)

Pulsed electromagnetic frequency therapy Daly 2009 Durmus 2004 (40)

Alternative therapies

Acupuncture and Qigong Lu 2009 Chang 2005 (80)

Jin 2007 (72)

Liu 2006 (100)

Smith 2005 Ernst 1995 (14)

Fialka 1993 (14)

Kho 1995 (28)

Wu 1999 (26)

Forouzanfar 2002 Korpan 1999 (14)
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Table 4. List of reviews, interventions and trials that contributed to the overview (Continued)

Autogenic relaxation training Smith 2005 Fialka 1996 (18)

Table 5. Characteristics of included reviews

Review Date assessed as

up to date*

Population Interventions Comparison In-

terventions

Outcomes for

which data were

reported**

Review Limita-

tions

Cochrane

reviews

Cepeda 2005 November 2003 CRPS

(formal diagnos-

tic criteria not re-

quired)

selective sympa-

thetic blockade

(excl. somatic

nerve blocks, lo-

cal anaesthetics

or sympatholytic

drugs)

placebo short and long-

term pain relief.

Adverse events

Challapalli 2005 May 2004 patients of any

age with neuro-

pathic pain

lidocaine or its

analogues given

orally or

parenterally

placebo or other

therapy

intensity of pain

or its relief. Ad-

verse effects

Mailis-Gagnon

2004

September 2003 adult patients

with chronic

pain (duration

>6 months)

spinal cord

stimulation (sur-

gically or per-

cutaneously im-

planted)

no stated limita-

tions

pain relief, func-

tional status/ dis-

ability, well be-

ing,

satisfaction with

treatment, com-

plications, qual-

ity of life

Moore 2011 January 2011 adult patients

with chronic

neuropathic pain

gabapentin (any

dose)

placebo, no in-

tervention or any

active compara-

tor

pain intensity or

relief. Patient

global impres-

sion of change.

Withdrawal due

to lack of effi-

cacy or adverse

events, adverse

events, function

O’Connell 2010 November 2009 adult patient

with chronic

pain (duration >

3 months)

non-invasive

brain stimula-

tion techniques

sham stimula-

tion controls

pain intensity/

severity, disabil-

ity, quality of life,

adverse events
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Table 5. Characteristics of included reviews (Continued)

Straube 2010 May 2010 any age, any

duration, neuro-

pathic pain

destructive sur-

gical or chem-

ical cervicotho-

racic or lumbar

sympathectomy

placebo or other

active treatment

pain relief lasting

for a minimum

of 4 weeks, ad-

verse events and

complica-

tions, occurrence

or persistence of

new or expanded

pain

non-Cochrane

reviews

Brunner 2009 April 2007 CRPS-I

(diagnostic crite-

ria not specified)

bisphosphonates placebo pain,

function, quality

of life, adverse

events

details of meta-

analysis insuffi-

cient

Chauvineau

2005

2003 CRPS-I

(diagnostic crite-

ria not specified)

bisphosphonates placebo,

calcitonin

Not specified

Collins 2010 October 2009 acute or chronic

neuropathic pain

NMDA receptor

antagonists

placebo pain, adverse

events

Daly 2009 September 2007 CRPS-I, with

stated diagnostic

criteria

physiotherapy

(alone or deliv-

ered in combina-

tion with other

therapies)

any comparison pain, function

Fischer 2010 December 2009 CRPS-I

(diagnostic crite-

ria not specified)

anti-inflamma-

tory therapies

any comparison pain, ROM,

clinical improve-

ment

positive conclu-

sions influenced

by non-ran-

domised studies

Forouzanfar

2002

June 2000 RSD and CRPS-

I

any treatment any comparison pain intensity

Jadad 1995 May 1993 RSD (diagnostic

criteria not spec-

ified)

intravenous

regional sympa-

thetic blockade

any comparison pain intensity

Lu 2009 Sept 2008 Post-

stroke shoulder

hand syndrome

acupuncture sham or other in-

tervention

pain,

ROM, ability to

conduct daily ac-

tivities

information ex-

tracted via an in-

terpreter
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Table 5. Characteristics of included reviews (Continued)

Perez 2001 May 2000 RSD, CRPS-I

(diagnostic crite-

ria not specified)

medicinal treat-

ments

any comparison pain relief

Rothgangel

2011

August 2010 all adult patients

suffering from

stroke, phan-

tom limb pain or

CRPS (diagnos-

tic criteria not

specified)

mirror ther-

apy (more than 2

interventions) in

isolation or com-

bination

with other types

of treatment

any comparison at least one im-

portant clinical

outcome

pain, motor

function

includes

studies that are

not pure mirror

therapy - there-

fore effects ob-

served may not

be due to mir-

ror therapy com-

ponent

Simpson 2009 August 2007 adults with

chronic neu-

ropathic or is-

chaemic

pain with inade-

quate response to

medical or surgi-

cal treatment

spinal cord stim-

ulation (incl. im-

plantable pulse

generator sys-

tems (recharge-

able and non-

rechargable) and

radiofrequency

receiver systems

medical or surgi-

cal treatment

that does not in-

clude spinal cord

stimulation

pain, health-re-

lated qual-

ity of life, func-

tion, anxiety and

depression, com-

plications and

adverse effects

Smith 2005 November 2004 CRPS-I

(diagnostic crite-

ria not specified)

physiotherapy

modalities (one

or more)

any comparison pain,

function, patient

subjective suc-

cess, sickness im-

pact profile, de-

pression, anxiety

report-

ing of methodol-

ogy limited

Tran 2010 April 2009 CRPS (diagnos-

tic criteria not

specified)

any intervention any comparison any clinical out-

comes

only English lan-

guage trials in-

cluded

* For non-Cochrane reviews the final month/year that the search included

** of interest to this overview

not clearly covered by AMSTAR assessment (see Table 6)

Table 6. Results of AMSTAR quality assessment

AMSTAR Item

Review

ID

1 2 3 4 5 6 7 8 9 10 11 Score /11
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Table 6. Results of AMSTAR quality assessment (Continued)

Cochrane

reviews

Cepeda

2005

Y N Y Y Y Y Y Y Y NA N 9

Challa-

palli

2005

Y Y Y Y Y Y Y Y NA Y N 10

Mailis-

Gagnon

2004

Y Y Y Y Y Y Y Y NA NA N 10

Moore

2011

Y Y Y Y Y Y Y Y Y Y N 10

O’Connell

2010

Y Y Y Y Y Y Y Y NA Y N 10

Straube

2010

Y Y Y N Y Y Y Y NA NA N 9

non-

Cochrane

reviews

Brun-

ner

2009

Y Y N N N Y Y Y CA N N 5

Chau-

vineau

2005

CA N Y N N Y Y Y NA N N 5

Collins

2010

CA N N N N Y Y Y Y N N 4

Daly

2009

CA N Y N N Y Y Y NA N N 5

Fischer

2010

CA N N N N Y Y Y NA NA N 5

Forouzan-

far

2002

CA Y Y N N Y Y Y NA NA N 7
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Table 6. Results of AMSTAR quality assessment (Continued)

Jadad

1995

CA N N N N Y N Y NA N N 3

Lu

2009

CA Y Y N N Y Y Y NA NA N 5

Perez

2001

CA N N N N Y Y Y Y NA NA 4

Roth-

gangel

2011

CA Y Y N Y Y Y Y NA N N 7

Simp-

son

2009

CA N Y Y Y Y Y Y NA NA N 8

Smith

2005

CA N Y N N Y N Y NA N N 4

Tran

2010

CA N N N Y Y N Y NA NA N 5

Y = Yes - criteria met (score 1 point), n = No - criteria not met (score 0 points), CA = Can’t answer (score 0 points)

NA = not applicable (score 1 point)

Table 7. Overview of reviews

Outcome Intervention and

comparison in-

tervention

Contributing re-

views

Relative effect? Number of par-

ticipants (stud-

ies)

Quality

of the evidence

(GRADE)

Comments

Pain

Pharmacotherapy

Anti-inflammatory treatments

Corticosteroids

(Oral)

Fischer 2010

Oral

prednisolone

5mg/day

+ diverse physi-

cal agents versus

placebo + same

Outcome: 0-10

pain VAS

no statis-

tically significant

difference

60 (1) Very low
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Table 7. Overview of reviews (Continued)

Topical free radi-

cal scavengers

Fischer 2010

DMSO 50% in

fatty cream ver-

sus placebo fatty

cream over 2

months

Outcome 0-10

pain VAS

No significant

difference

31 (1) Very low

IVRB corticos-

teroids

IVRB methyl-

prednisolone

40mg with lido-

caine10ml 2%

once a week ver-

sus 100ml saline

x3 in total

Outcome pain

VAS

No significant

difference

22 (1) Very low

Intravenous free

range scavengers

Fischer 2010

Man-

nitol 10% ver-

sus placebo every

day for 5 days

Outcome pain

VAS 0-100

No significant

improvement

41 (1) Very low

Bisphosphonates

Brunner 2009;

Chauvineau

2005

Bisphosphonates

(IV, oral) versus

placebo

Outcome pain

VAS 0-100

Pooled

estimates:

4 weeks -22.

4 (95%CIs not

available)

12 weeks -21.

6 (95% CIs not

available)

66 (2) Low Pooled estimates

obtained

using data from

2 out of 4 iden-

tified trials. Min-

imal detail given

re: statistical ap-

proach to pool-

ing. No precision

estimates avail-

able. Remaining

two trials also

positive

Calcitonin
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Table 7. Overview of reviews (Continued)

Calcitonin *(var-

ied delivery

and dosage) ver-

sus placebo

Perez 2001 Effect size (Glass

1 adjusted for

sample size) 0.

444, SD 0.362,

P<0.002

118 (3) Low

Nasal Calcitonin

versus oral parac-

etamol

Tran 2010 Pain, no signifi-

cant difference

35 (1) Very low

Nasal

calcitonin versus

IV pamidronate

Chauvineau

2005

Pain, no signifi-

cant difference

14 (1) Very low

Gabapentin

Gabapentin

1800mg/

day orally versus

placebo

Moore 2011 Pain.

No significant

effect

58 (1) Very low

NMDA receptor antagonists

IV ketamine

(variable dosage)

versus placebo

Collins 2010 Pain 0-10 NRS

mean difference

post-treatment

-2.63 (95% CI -

3.39-1.

88) I2=21%, P=

0.00001

79 (2) Low

Sarpogrelate hydrochloride

oral sarpogrelate

hydrochloride

(300mg/

day) plus con-

ventional treat-

ment versus con-

ventional treat-

ment alone for 3

months

Tran 2010 Pain 0-100 VAS

No signif-

icant difference

observed

30 (1) Very low

Systemic local anaesthetic agents

IV lidocaine in-

fusion tar-

geted to deliver a

stepped increase

Challapalli 2005 Spontaneous

pain 0-100 VAS

high dose lido-

caine may have a

Very low
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Table 7. Overview of reviews (Continued)

in plasma con-

centrations of 1,

1.5, 2 or 3 µg/ml

versus “placebo”

IV diphen-

hydramine (70-

80mg)

small short-term

effect (immedi-

ately post-infu-

sion)

Tadalafil

Oral tadalafil

(10mg/day for

four weeks fol-

lowed by 20mg/

day for 8 weeks)

versus placebo

Tran 2010 Pain 0-100 VAS

Study

report: 14% im-

provement ver-

sus placebo

Our analysis:

-4.20mm (95%

CI -16.61 to 8.

21) (not signifi-

cant)

24 (1) Very low

Interventional procedures

Epidural clonidine

Epidu-

ral clonidine ver-

sus placebo

Tran 2010 300

or 600µg cloni-

dine reduced

pain VAS greater

than placebo

(saline). 6 hours

post-treatment

No numeric data

presented

No long-term

follow up

26 (1) Very low

Intravenous regional anaesthetic blocks (IVRB)

At-

ropine (0.6mg)

versus placebo

Tran 2010 Pain VAS

No effect

33 (1) Very low

Bretylium (1.

5mg/kg)

+ lidocaine (200-

300mg) versus li-

docaine (200-

300mg)

Jadad 1995 Du-

ration of ≥30%

pain relief

active group

mean (SD) 20.0

(17.5) days

Very low
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Table 7. Overview of reviews (Continued)

con-

trol group mean

2.7 (3.7) days

Dropiredol (2.

5mg) + heparin

(500-1000U)

versus heparin

(500-1000U)

Jadad 1995 Pain VAS

No effect ob-

served

6 (1) Very low

Guanethidine

(varied dose) ver-

sus placebo

Jadad 1995; Tran

2010

Pain

(miscellaneous)

No effect in any

study

189 (6) Moderate

Ke-

tanserin (10mg)

versus placebo

Jadad 1995 weekly pain VAS

Demonstrated a

significant effect

(no effect size

available)

9 (1) Very low

Local Sympathetic Blockade

Local anaesthetic

sympa-

thetic blockade

(lidocaine

or bupivacaine)

versus placebo

Cepeda 2005 Short-term pain

relief

RR 1.17 (95%

CI 0.80 to 1.72)

(no significant

effect)

23 (2) Very low

Botulinum toxin

A (75 units) plus

bupivacaine

(10ml of 0.5%)

with just bupiva-

caine (10ml of 0.

5%)

Tran 2010 Median time to

analgesic failure

71 days (95%

CI 12-253) with

botulinum toxin

ver-

sus bupivacaine

compared to <10

days (95% CI 0-

12) with bupiva-

caine alone P<0.

02

7 (1) Very low

Sympathectomy

Straube 2010 Pain No evidence

Neurostimulation methods
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Table 7. Overview of reviews (Continued)

High

frequency repet-

itive transcranial

magnetic stimu-

lation (single ses-

sion) ver-

sus sham stimu-

lation

O’Connell 2010 Pain VAS

SMD

-0.14 (95% CI -

0.57 to 0.29) P=

0.52

9 (1) Very low

Spinal cord stim-

ulation (SCS) +

physical ther-

apy versus physi-

cal therapy alone

Mailis-Gagnon

2004; Simpson

2009

Pain 0-10 VAS

mean difference

6 months

(-3.40 (95% CI -

4.82 to -1.98)

54 (1) Very low

Physiotherapy/ Occupational Therapy

Physiotherapy

(PT) versus oc-

cupational ther-

apy (OT) versus

social work (SW)

Daly 2009;

Smith 2005

One year follow

up: pain 0-100

VAS

PT vs OT mean

difference 4.

5 (95% CI -10.1

to 19.1)

PT vs SW 5.2 (-

3.3 to 7.1)

135 (1) Low

Manual

lymph drainage

massage and ex-

ercise versus ex-

ercise alone

Forouzanfar

2002

Pain verbal rat-

ing scale

No significant

difference

35 (1) Very low

Pulsed elec-

tromagnetic field

plus cal-

citonin and exer-

cise versus sham

EMF plus calci-

tonin and exer-

cise

Daly 2009 Pain VAS

No significant

difference

40 (1) Very low

Graded mo-

tor imagery pro-

gramme ver-

sus conventional

physiotherapy

Daly 2009;

Rothgangel

2011

Pain VAS 0-100

pooled mean dif-

ference:

end

of treatment: -

14.45 (95% CI

-23.02 to -5.57,

49 (2) Low
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Table 7. Overview of reviews (Continued)

P=0.001)

at 3-6 month fol-

low up: -21.64

(95% CI -30.02

to -13.27, P<0.

001)

Mir-

ror therapy ver-

sus covered mir-

ror therapy.

(post stoke

CRPS)

Rothgangel

2011

Pain at rest 0-10

VAS

Both studies re-

port positive ef-

fects.

Data extracted

from one study

mean difference

-2.9 (95% CI -

1.57 to -4.23) at

end of treatment

mean difference

-3.4(95%CI -2.

09 to -4.71) at 6

months

72 (2) Low

Alternative therapies

Acupunc-

ture and rehab

versus rehabilita-

tion alone (post-

stroke CRPS

Lu 2009; Various pain/

outcome scores

All conclude in

favour of

acupuncture

252 (3) Very low

Acupuncture

versus sham

Smith 2005 Pain VAS, no sig-

nif-

icant differences

in any study

70 (4) Very Low

Qigong ther-

apy versus sham

Qigong

Forouzanfar

2002; Smith

2005

%

participants who

reported a re-

duction in pain.

91% in Qigong

group ver-

sus 36% in sham

group

26 (1) Very low

Relaxation ther-

apy

added to multi-

modal care ver-

Smith 2005 Pain - no signifi-

cant difference

18 (1) Very low
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Table 7. Overview of reviews (Continued)

sus multi-modal

care alone

Composite clinical CRPS and RSD scores

Anti-inflammatory treatments

Corticosteroids

(oral)

Fischer 2010

Oral

prednisolone

40mg/

day prednisolone

versus piroxicam

20mg/day

Outcome: 0-14

composite CRPS

score

mean difference

-5.10 (95% CI -

6.55 to -3.65)

60 (1) Very low

methylpred-

nisolone

32mg/day versus

placebo

Outcome: rele-

vant improve-

ment in com-

posite shoulder-

hand syndrome

score (<4/14)

No data given for

between group

comparisonS for

drug versus

placebo, Graphs

appear not

to demonstrate a

difference

36 (1) Very low Unblinded study

prednisolone

30mg/day versus

placebo up to 12

weeks

Outcome: “75%

clinical improve-

ment” within 12

week period.

Relative risk 4.

24 (95% CI 1.42

to 12.67)

NNT 1

23 (1) Unblinded study

Topical free radi-

cal scavengers

Fischer 2010

DMSO 50% in

fatty cream ver-

sus placebo fatty

cream over 2

months

RSD score (0-5)

A statistically sig-

nificant im-

provement seen

with DMSO ver-

31 (1) Very low
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Table 7. Overview of reviews (Continued)

sus placebo In-

adequate data to

determine effect

size

DMSO 50% lo-

tion applied x3

daily for 3 weeks

versus

regional IV Is-

melin (guanethi-

dine)

blocks x2 weekly

for 3 weeks

Composite score

based

on pain, oedema,

discoloura-

tion, ROM (0-

70 scale)

Data not avail-

able “patients

improved more”

with DMSO

cream

26 (1) Very low Unblinded study

DMSO 50%

cream x5 daily

versus N-Acetyl-

cysteine (NAC)

600mg x3 daily

ISS compos-

ite CRPS score

(5-50) based on

pain tem-

perature, volume

differences and

function. No dif-

ference between

the groups

146 (1) Low

5-HT2 receptor antagonists

IV ke-

tanserin (10mg)

versus placebo

Forouzanfar

2002

Subjective pain

score (not clearly

defined). No ef-

fect observed

9 (1) Very low

Function/ Disability

Neurostimulation methods

Spinal cord stim-

ulation (SCS) +

physical ther-

apy versus physi-

cal therapy alone

Mailis-Gagnon

2004; Simpson

2009

Jebsens test. No

difference at any

time point

54 (1) Very low

Physiotherapy/ Occupational Therapy

Physiotherapy

(PT) versus oc-

cupational ther-

Daly 2009;

Smith 2005

1 year follow up:

Impair-

ment score (0-50

135 (1) Low
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Table 7. Overview of reviews (Continued)

apy (OT) versus

social work (SW)

scale)

PT vs OT mean

difference 1.6

(95% CI 1 to 2.

2)

PT vs SW mean

difference

5.1 (95% CI 4.6

to 5.6)

Graded mo-

tor imagery ver-

sus usual care

Daly 2009;

Rothgangel

2011

Patient-specific

functional

scale (0-11 NRS)

, mean differ-

ence 1.90 (95%

CI 1.26 to 2.54)

at end of treat-

ment,

2.69 (95% CI 1.

80 to 3.58) at 3

to 6 month fol-

low up

49 (2) Low

Adverse Events ?

Bisphosphonates

Brunner 2009

Quality of life

Neurostimula-

tion methods

Spinal cord stim-

ulation (SCS) +

physical ther-

apy versus physi-

cal therapy alone

Mailis-Gagnon

2004; Simpson

2009

Pain component

of Nottingham

Health Profile

significant im-

provement with

SCS

54 (1) Very low Effect not main-

tained in an in-

tention-to-treat

analysis

Anti-inflammatory treatments

Topical free radical scavengers

Topi-

cal 50% DMSO

in water versus

placebo water x5

daily for 1 week

Fischer 2010 Outcome

subjective evalu-

ation of clinical

improvement by

patient

Insufficient data

20 (1) Very low

Neurostimulation methods
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Table 7. Overview of reviews (Continued)

Spinal cord stim-

ulation (SCS) +

physical ther-

apy versus physi-

cal therapy alone

Mailis-Gagnon

2004; Simpson

2009

Global perceived

effect

More par-

ticipants in SCS

group consid-

ered them-

selves “much im-

proved” at

6 months (P<0.

01) and at two

years (P<0.001)

54 (1) Very low

Unless specifically stated, otherwise comparisons refer to outcomes measured at the end of the intervention period.

A P P E N D I C E S

Appendix 1. Search strategy Ovid Medline

1 (review or review, tutorial or review, academic).pt.

2 (medline or medlars or embase or pubmed or cochrane).tw,sh.

3 (scisearch or psychinfo or psycinfo).tw,sh.

4 (psychlit or psyclit).tw,sh.

5 cinahl.tw,sh.

6 ((hand adj2 search*) or (manual* adj2 search*)).tw,sh.

7 (electronic database* or bibliographic database* or computeri?ed database* or online database*).tw,sh.

8 (pooling or pooled or mantel haenszel).tw,sh.

9 (peto or dersimonian or der simonian or fixed effect).tw,sh.

10 (retraction of publication or retracted publication).pt.

11 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10

12 1 and 11

13 meta-analysis.pt.

14 meta-analysis.sh.

15 (meta-analys* or meta analys* or metaanalys*).tw,sh.

16 (systematic* adj5 review*).tw,sh.

17 (systematic* adj5 overview*).tw,sh.

18 (quantitativ* adj5 review*).tw,sh.

19 (quantitativ* adj5 overview*).tw,sh.

20 (quantitativ* adj5 synthesis*).tw,sh.

21 (methodologic* adj5 review*).tw,sh.

22 (methodologic* adj5 overview*).tw,sh.

23 (integrative research review* or research integration).tw.

24 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23

25 12 or 24

26 exp Complex Regional Pain Syndromes/
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27 exp Neuralgia/

28 regional pain syndrome*.mp.

29 CRPS.mp.

30 (reflex and (sympathetic or neurovascular) and dystrophy).mp.

31 (RSD or RND).mp.

32 ((sudeck’s or sudecks) adj atrophy).mp.

33 algodystrophy.mp.

34 shoulder-hand syndrome*.mp.

35 causalgia.mp.

36 algoneurodystrophy.mp.

37 (neuropathic pain or neuralgia).mp.

38 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37

39 25 and 38

key:

mp = protocol supplementary concept, rare disease supplementary concept, title, original title, abstract, name of substance word, subject

heading word, unique identifier

tw = textword

sh = subject heading

pt = publication type

Appendix 2. Search Stategy Ovid EMBASE

1 exp review/

2 (literature adj3 review*).ti,ab.

3 exp meta analysis/

4 exp “Systematic Review”/

5 or/1-4

6 (medline or medlars or embase or pubmed or cinahl or amed or psychlit or psyclit or psychinfo or psycinfo or scisearch or

cochrane).ti,ab.

7 retracted article/

8 6 or 7

9 5 and 8

10 (systematic* adj2 (review* or overview)).ti,ab.

11 (meta?anal* or meta anal* or meta-anal* or metaanal* or metanal*).ti,ab.

12 9 or 10 or 11

13 exp neuralgia/

14 regional pain syndrome*.mp.

15 CRPS.mp.

16 (reflex and (sympathetic or neurovascular) and dystrophy).mp.

17 (RSD or RND).mp.

18 ((sudeck’s or sudecks) adj atrophy).mp.

19 algodystrophy.mp.

20 shoulder-hand syndrome*.mp.

21 causalgia.mp.

22 algoneurodystrophy.mp.

23 (neuropathic pain or neuralgia).mp.

24 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23

25 12 and 24

key:

mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device

trade name, keyword

ti,ab=title,abstract
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Appendix 3. Search strategy DARE/ CDSR

#1 MeSH descriptor Complex Regional Pain Syndromes explode all trees

#2 MeSH descriptor Neuralgia explode all trees

#3 regional pain syndrome*

#4 CRPS

#5 (reflex and (sympathetic or neurovascular) and dystrophy)

#6 RSD or RND

#7 (sudeck’s or sudecks) next atrophy

#8 algodystrophy

#9 shoulder-hand syndrome*

#10 causalgia

#11 algoneurodystrophy

#12 (neuropathic pain or neuralgia)

#13 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)

Appendix 4. Search strategy CINAHL

Search modes - Boolean/Phrase

S1 MJ review

S2 TX literature N3 review

S3 MJ meta analysis

S4 MJ systematic review

S5 (S1 or S2 or S3 or S4)

S6 (medline or medlars or embase or pubmed or cinahl or amed or psychlit or psyclit or psychinfo or psycinfo or scisearch or cochrane)

S7 retracted article

S8 S6 or S7

S9 S5 and S8

S10 (systematic* N2 (review* or overview))

S11 TX (meta?anal* or meta anal* or meta-anal* or metaanal* or metanal*)

S12 S9 or S10 or

S13 MJ NEURALGIA

S14 TX regional pain syndrome*

S15 TX CRPS

S16 TX (reflex and (sympathetic or neurovascular) and dystrophy)

S17 TX (RSD or RND)

S18 TX ((sudeck’s or sudecks) N8 atrophy)

S19 TX algodystrophy

S20 TX shoulder-hand syndrome*

S21 TX causalgia

S22 TX algoneurodystrophy

S23 TX (neuropathic pain or neuralgia)

S24 S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23

S25 S12 and S24
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Appendix 5. Search strategy PEDro

All diagnostic terms from OVID EMBASE entered separately under domain “systematic reviews”

Appendix 6. Search strategy LILACS

COMPLEX REGIONAL PAIN SYNDROMES“ or ”NEURALGIA“ or ”CAUSALGIA“ or ”REFLEX SYMPATHETIC DYSTRO-

PHY“ [Subject descriptor] or ”regional pain syndrome“ or neuralgia or sudecks or sudeck’s or algodystophy or ”shoulder hand syn-

drome“ or causalgia or algoneurodystrophy or ”neuropathic pain“ or CRPS or RSD or RND [Words] and ”REVIEW“ or ”META-

ANALYSIS“

Appendix 7. Search results by source.

DATABASE Date of Search Range of search RESULTS

MEDLINE 7/10/11 Medline 1948 to Sep week 4 2011 417

EMBASE 7/10/11 1980 to 2011 week 39 1070

CDSR 7/10/11 Issue 10 2011 331

DARE 7/10/11 Issue 4 2011 98

PEDro 10/10/11 1929 to date 21

LILACS 11/10/11 All years 103

NCDDR defunct

CINAHL 10/10/11 1982 to date of search 152

TOTAL 2192 (incl lilacs)

DUPLICATES 600 (excl lilacs)

FINAL TOTAL 1592 (incl.lilacs)

Rejected at title/ abstract stage 1486

Additional articles identified by authors or con-

tent experts

1

Additional articles identified by hand searching

references

1

Total for full text checking 108

Excluded at full text stage 88
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(Continued)

Unretrievable 1

Final no. of included reviews 19

W H A T ’ S N E W

Last assessed as up-to-date: 1 March 2013.

Date Event Description

17 June 2015 Review declared as stable This review will be assessed for further updating in 2016.

C O N T R I B U T I O N S O F A U T H O R S

NOC: conceived and designed the protocol. Performed and collated the searches in collaboration with the Trials Search Co-ordinator,

applied eligibility criteria, assessed reviews, extracted and analysed data and led the write up of the overview.

BM: contributed to protocol design, applied eligibility criteria, assessed papers, extracted and analysed data and informed the write up

of the overview.

LM: has provided statistical advice and support and advised on the drafting of the manuscript. Also contributed to the protocol design.

JM: contributed to protocol design. Acted as third reviewer and informed the write up of the overview.

GLM: contributed to protocol design. Advised as a content expert on CRPS, reviewed the final list of reviews for possible omissions

and informed the write up of the review.

D E C L A R A T I O N S O F I N T E R E S T

GLM receives a salary from the National Health and Medical Research Council of Australia and University of South Australia.

One of our group (GLM) was the sole author on the two included trials of GMI (Moseley 2004; Moseley 2006) and has co-authored

a recent textbook on its use in chronic pain, including CRPS. This author was not involved in the data extraction process related to

GMI nor the writing of the results relating to this approach.

NOC, BMW and LM were all authors of one of the included reviews (O’Connell 2010). As such, to reduce bias a different author

(JM) performed the primary AMSTAR assessment and data extraction on this review.
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S O U R C E S O F S U P P O R T

Internal sources

• Brunel University, UK.

Salary for NOC

• University of Notre Dame, Australia.

Salary for BW

• University College London, UK.

Salary for LM

• Neuroscience Research Australia, Australia.

Salary for JM

• University of South Australia, Australia.

Salary for GLM

External sources

• No sources of support supplied

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Disabled Persons; Analgesics [administration & dosage]; Calcitonin [therapeutic use]; Complex Regional Pain Syndromes [∗therapy];

Diphosphonates [therapeutic use]; Guanethidine [therapeutic use]; Imagery (Psychotherapy) [methods]; Ketamine [administration &

dosage]; Nerve Block [methods]; Pain Management [∗methods]; Physical Therapy Modalities; Review Literature as Topic; Sympa-

tholytics [therapeutic use]

MeSH check words

Adult; Humans

68Interventions for treating pain and disability in adults with complex regional pain syndrome- an overview of systematic reviews (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


