
The Journal of Pain, Vol -, No - (-), 2014: pp 1-14
Available online at www.jpain.org and www.sciencedirect.com
Critical Review

The Outcome of Complex Regional Pain Syndrome Type 1:

A Systematic Review
Debbie J. Bean,*,y Malcolm H. Johnson,*,y and Robert R. Kydd*
*Department of Psychological Medicine, University of Auckland, Auckland, New Zealand.
yThe Auckland Regional Pain Service, Auckland District Health Board, Auckland, New Zealand.
No fundi
the Oakl
CRPS res
All autho
Supplem
www.jpa
Address
logical M
Auckland
auckland

1526-590

ª 2014 b

http://dx
Abstract: The purpose of this systematic review was to examine the outcome of complex regional

pain syndrome (CRPS) type 1. We searched MEDLINE, Embase, and PsycINFO for relevant studies, and

included 18 studies, with 3,991 participants, in this review. The following data were extracted: study

details, measurement tools used, and rates or severity scores for the symptoms/signs of CRPS at base-

line and follow-up, or in groups of patients with different disease durations. A quality assessment

revealed significant limitations in the literature, with many studies using different diagnostic criteria.

The 3 prospective studies demonstrated that for many patients, symptoms improve markedly within

6 to 13months of onset. The 12 retrospective studies had highly heterogeneous findings, documenting

lasting impairments in many patients. The 3 cross-sectional studies showed that rates of pain and

sensory symptoms were highest among those with the longest duration of CRPS. Additionally, most

studies showed thatmotor symptoms (stiffness andweakness) were themost likely to persist whereas

sudomotor and vasomotor symptomswere themost likely to improve. Overall, this suggests that some

CRPS patients make a good early recovery whereas others develop lasting pain and disability. As yet

little is known about the prognostic factors that might differentiate between these groups.

Perspective: We found evidence that many CRPS patients recover within 6 to 13 months, but a

significant number experience some lasting symptoms, and some experience chronic pain and

disability. The quality of the evidence was poor. Future research should examine the factors associ-

ated with recovery and identify those at risk of poor outcomes.

ª 2014 by the American Pain Society
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C
omplex regional pain syndrome (CRPS) is a painful
condition that can occur after fracture, stroke, sur-
gery or trauma, andmost commonly affects a hand,

wrist, foot, or ankle. In CRPS, pain is accompanied by a
range of symptoms, including allodynia, hyperalgesia,
swelling, and abnormalities in color, temperature, sweat-
ing, nail and hair growth, and movement.
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Traditionally, CRPSwas considered a progressive condi-
tion with distinct ‘‘stages.’’ For example, Bonica10

described 3 stages. Stage 1, the ‘‘acute stage,’’ was char-
acterized by a painful, swollen, warm, red limb. In stage
2, the ‘‘dystrophic stage,’’ the limb was said to cool and
appear cyanotic, with changes to hair and nail growth,
osteoporosis, stiffness, and muscle wasting. In stage 3,
the ‘‘atrophic stage,’’ irreversible atrophy of bones, mus-
cles, and nails was described. However, relatively little
research data have been offered to support the 3 specific
stages, and at least 1 study has refuted the idea that 3
stages exist.11 Long-term follow-ups of CRPS patients
report contradictory findings regarding the outcome of
the condition. A number of studies have found that
although the nature of symptoms might fluctuate over
time, CRPS tends to persist, and only a minority of
patients recover from the condition.14,15,21,41,44,47 For
example, a prospective study of 42 patients with CRPS
1
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after fracture found that no patient was symptom-free
12 months later.6 A follow-up of 134 CRPS patients at a
mean of 5.8 years after diagnosis found that 64% still
met the International Association for the Study of Pain
(IASP) diagnostic criteria for CRPS,15 and 1 study of
more than 600 CRPS patients showed that symptoms
tended to be worse in those with a longer duration of
CRPS compared to those with a shorter duration.41 In
addition, research has suggested that over time,
CRPS patients can develop more widespread pain, and
some researchers have described symptoms of CRPS
‘‘spreading’’ to affect multiple limbs.41,46

In contrast, there are also studies that present
more optimistic data and suggest that the majority
of patients will recover from the condition within
12 months.8,17,24,38,49 A population-based study of med-
ical records found that 74% of CRPS cases resolved,
usually spontaneously, at a mean of 11.6 months post
onset.38 A prospective study requiring patients to have
no treatment found that of the 30 participants, only 3
had severe symptoms and had to withdraw from the
study for treatment, and of the 27 remaining partici-
pants, only 1 continued to have CRPS at the 1-year
follow-up.49 Several studies have also shown that the
majority of CRPS patients will return to employment
following the condition.17,18

This review aims to examine these discrepancies in the
literature, to synthesize the published data concerning
the course of CRPS symptoms over time, and to answer
the following questions: In what proportion of CRPS pa-
tients do symptoms persist? To what extent do CRPS
symptoms persist? We chose to limit the review to CRPS
type 1 (CRPS-1, without a major nerve injury) because
CRPS type 2 (CRPS-2) is associated with a specific nerve
injury that likely affects outcome. We hypothesized
that the majority of patients would show improvements
in CRPS symptoms with time, but some would display
chronic severe symptoms.
Methods

Selection of Studies
We systematically reviewed prospective, retrospective,

and cross-sectional studies that provided data on
the outcome of CRPS type 1. A literature search was con-
ducted using the databases MEDLINE, Embase, and
PsycINFO, from inception until April 4, 2012 (search
date). We used the search terms recommended for sys-
tematic reviews on prognosis2: ‘‘exp epidemiologic
studies,’’ ‘‘incidence.sh,’’ ‘‘follow-up studies.sh,’’ ‘‘prog-
nos:.sh,’’ ‘‘predict:.tw,’’ OR ‘‘course:.tw’’ AND ‘‘complex
regional pain syndrome.mp,’’ ‘‘Reflex sympathetic dys-
trophy.mp,’’ OR ‘‘algodystrophy.mp.’’ The search was
limited to peer-reviewed journals and to studies
including human subjects. The personal electronic
libraries of the researchers were also searched for
possible references. The reference lists of all relevant pa-
pers were searched by hand and an electronic search for
citing articles of each paper was also conducted to
ensure that all possible references were obtained.
Studies were considered for inclusion in the systematic
review if they
1. Reported on ‘‘complex regional pain syndrome type

1,’’ ‘‘reflex sympathetic dystrophy’’ (RSD), ‘‘algodys-
trophy,’’ or ‘‘sudeck’s dystrophy.’’ Studies with pa-
tients combined from several diagnostic groups
(eg, CRPS-1 and CRPS-2) were included if >80% of
the sample had CRPS-1;

2. Had the stated aim of investigating the course, nat-
ural history, or outcomes of CRPS; or

3. Had one of the following characteristics:
a. Reported on rates or severity of CRPS symptoms/

signs or presence of CRPS diagnosis at more
than 1 time point, where the time points are at
least 6 months apart, or

b. Provided cross-sectional or correlational data
comparing the symptoms/signs of CRPS between
patients with differing CRPS duration or corre-
lating symptom severity with duration, or

c. Were retrospective studies documenting self-
report of how symptoms changed over time, or

d. Were retrospective studies or audits document-
ing residual symptoms/signs in a follow-up of a
cohort more than 6 months after the CRPS pa-
tients were identified. Cohorts had to have
been previously assembled or patients previously
identified, so that the review only included retro-
spective studies that had a chance of capturing
CRPS cases that had resolved.

Studies were excluded if they 1) had a sample size of
less than 10; 2) were not published in full article format
or data could not be extracted from the article; 3) con-
ducted in pediatric samples or in adult samples where
the CRPS onset was during childhood (as there is sugges-
tion that CRPS can manifest differently in children and
adolescents); 4) published in languages other than
English, French, or German; or 5) had follow-up or
response rates <50%.

Quality and Relevance Assessment and
Data Extraction
To assess study quality and relevance of studies for this

review, we used a modified version of the quality evalu-
ation method recommended for systematic reviews of
prognostic variables.12,28 Few studies assessed
prognostic variables. Therefore, our review focused on
clarifying the course of CRPS, so we excluded quality
items on prognostic factor measurement and
confounder measurement.
We assessed quality and relevance on the following 4

sources of bias: study participation (sampling method
described, sample described, inclusion/exclusion criteria
described, diagnostic criteria described, response rate,
representative sample, assembled at common time point
>3 months, follow-up >6 months), study attrition (attri-
tion described, attrition adequate, information on
drop-outs), outcome measurement (outcomes defined,
objective, measured appropriately), and analysis (rele-
vant statistical analysis conducted, and statistical analysis
appropriate). For each question, each study was scored
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positive (Y), negative (N), or unclear (?). For retrospective
and cross-sectional studies, attrition items were scored
not applicable (N/A). A detailed description of the qual-
ity assessment criteria is available in Supplementary
Table 1 in the supplementary information online.
We extracted data on the study population, diagnostic

criteria, symptom duration at baseline and follow-ups
(where applicable), themeasurement tools used to assess
each of the symptoms/signs of CRPS, and the mean and
standard deviation scores on those measures at each
time point. The symptoms/signs investigated were pain,
sensory symptoms, function (range of motion/stiffness
and limb strength), temperature asymmetry, color asym-
metry, swelling, abnormal sweating, and hair and nail
growth abnormalities. We also extracted data on scores
or measures of general recovery from CRPS. As a number
of studies did not report mean scores, but rather the pro-
portion of the sample with each symptom/sign either
present or absent, for these studies, the percentage of
the sample with the symptom/sign at each time point
was recorded.

Data Synthesis
As there was significant heterogeneity in research

methods, it was not possible to pool data quantitatively
in any meaningful way. Instead, a qualitative analysis
and synthesis of the data is presented here. We present
the results of the prospective, retrospective, and cross-
sectional studies separately.
Results

Studies Selected
The literature search yielded 1,741 papers. The titles,

abstracts, and, where necessary, full text of these were
screened by the primary author (D.J.B.). Ninety of these
were selected for a closer review and were examined in
detail. Of these, 18 studies (with 19 publications) met
the inclusion and exclusion criteria and were selected
for this review (Table 1). The second author screened
any of the studies where it was unclear whether they
met the inclusion/exclusion criteria, and a decision was
made by consensus.
Of the 18 studies included in the review, there were 3

prospective studies, 12 retrospective studies, and 3 cross-
sectional or correlational studies. The median sample
size of the studies was 71, but samples ranged from 17
to 888. The total number of participants included in
this review is 3,991. The study characteristics are
described in Table 1. Few studies used the same diag-
nostic criteria. Three used the 1994 IASP criteria,33 2
used the ‘‘Budapest’’ criteria (now also known as the
new IASP criteria),26 3 used the criteria described by
Zyluk,49 and the rest used their own criteria or did not
describe the criteria used. This reflects the changing tax-
onomy of CRPS over the years. Earlier studies used
criteria for algodystrophy or RSD, whereas later studies
tended to use the newer criteria for CRPS. There are large
variations between the criteria, so, for example, studies
that used the 1994 IASP criteria would have captured
many more patients than studies that used the new
IASP (Budapest) criteria.14
Quality Assessment
The results from the quality and relevance assessment

are presented in Table 2. In keeping with guidelines on
quality assessment for systematic reviews of this nature,
we chose not to create a ‘‘quality score’’ for each study,
but instead discuss the quality of the studies qualita-
tively.12,28 We note 4 major sources of bias in the
included studies:
1. Unrepresentative Samples: As shown in Tables 1 and

2, most studies used samples that are unlikely to
represent the CRPS population as a whole: some
recruited only patients with a particular ‘‘trigger’’
for their CRPS, such as a fracture, which has been
suggested to influence outcome.38 Some recruited
from specialist centers where patients with more se-
vere cases of CRPS are likely to be referred, others
included only patients with a previous ‘‘good
outcome,’’ which is also likely to influence later
prognosis, and 1 study only included those with
CRPS for more than 1 year. We determined that
only 6 out of the 18 included samplesmet our criteria
for using a ‘‘representative sample.’’ In addition, only
3 studies met our criteria for being considered an
‘‘inception’’ cohort (ie, samples selected at a com-
mon time point less than 3 months after developing
their CRPS). Thus, most of the studies likely failed to
include any CRPS patients who could have recovered
in the first few months of their condition.

2. Attrition: Loss to follow-up is major source of bias for
the studies included in this review,particularly if those
lost to follow-up are those with a likely better or
poorer outcome. Only 6 of our 18 included studies
could be scored for attrition, and of these, only 2
met our minimum criteria (<20% attrition). Three of
the studies were cross-sectional (which meant that
any patients who had recovered were not included),
and 9 were retrospective follow-ups of a previously
identified cohort. For these retrospective studies, we
did not score them for ‘‘attrition’’ but rather for
‘‘response rate’’ (ie, the percentage of the previously
identified cohort that was included in the study). Of
these 9 studies, 4 had response rates below our
required cut-off of 75%, and the other 5 did not
report response rate clearly in the published article.
Thus, attrition is a major and obvious source of bias
in the included studies.

3. Measurement: Inadequate measurement of out-
comes is a source of bias for this review.We assessed
whether outcome measures were defined, whether
any measures were objective, and whether they
were measured appropriately. We found that 15
of the 18 papers defined their outcomes, 11 studies
included at least 1 objective measure (ie, not self- or
physician report), and 9 studies used some kind of
standardized measure or scale. Overall, the studies
performed better for this source of bias than for
other major sources of bias, but the huge variation



Table 1. Characteristics of the Included Studies

REFERENCE

SETTING, LOCATION, AND
PUBLICATION YEAR SAMPLE AND METHOD

DIAGNOSTIC

CRITERIA

USED

MEAN CRPS
DURATION

AT BASELINE/
COHORT ASSEMBLY

MEAN CRPS
DURATION

AT FOLLOW-UP/
TIME OF SURVEY

Prospective studies

Atkins et al3 Hospital Casualty
Department, Sheffield,

United Kingdom, 1989

Assessed 109 unselected
Colles fracture patients

at 9 wk and 6 mo.

Reports on persisting

symptoms in 19 of the

27 patients with features

of algodystrophy at

baseline.

Own 9 wk 6 mo

Bickerstaff

and Kanis8
Hospital Casualty

Department, Sheffield,

United Kingdom, 1994

Assessed 274 Colles

fracture patients at 7 wk,

then monthly until

symptoms abated (6 mo

for asymptomatic

patients). Included 77

who developed

algodystrophy. No

mention of response/

dropout rates. Reports

the percentage of
algodystrophy patients

with persisting

symptoms at 6 and

12 mo.

From Atkins

et al4
7 wk 6 and 12 mo

Zyluk49 Surgical Department,

Pomeranian Medical

University, Poland, 1998

Assessed 30 RSD

patients at 1, 2, 6, and

approx. 13 mo. Patients

were required to receive

no treatment. Three

patients with severe

symptoms withdrew for

treatment, so the study

reports on the rates of

symptoms in the

remaining 27.

From Zyluk49 At time of

diagnosis:

mean of 12 wk

6 and 13 mo

postdiagnosis

Retrospective studies

Subbarao and Stillwell45 Clinic/setting not described,

United States, 1981

Chart review of 125 upper

limb RSD patients who
had been discharged a

mean of 14 mo earlier.

Follow-up

questionnaires sent to

123. Of those, 77 (63%)

responded. Paper

reports on rates of

symptoms noted in this

questionnaire.

From Pak et al35 22 wk 22 mo

Gougeon et al25 French Society of

Rheumatology, France,

1982

File review of 573 RSD

cases from a survey of

society members, 370

files selected for review.

Of these, 227 files

mentioned the duration

of disease until

resolution. Reports on

percentage whose
symptoms had resolved

by 6, 12, and 36 mo.

Not described n/a Followed up until

cured or 3 y max

Fialka et al20 Physical Medicine &

Rehabilitation

Department, Vienna,

Austria, 1991

Followed 17 patients with

lower limb RSD post-

fracture, for a mean of

39 mo. Performed

physical assessment at

follow-up. Reports on

remaining symptoms, as

well as scintigraphy.

Own 14 wk 3.5 y

4 The Journal of Pain The Outcome of CRPS-1



Table 1. Continued

REFERENCE

SETTING, LOCATION, AND
PUBLICATION YEAR SAMPLE AND METHOD

DIAGNOSTIC

CRITERIA

USED

MEAN CRPS
DURATION

AT BASELINE/
COHORT ASSEMBLY

MEAN CRPS
DURATION

AT FOLLOW-UP/
TIME OF SURVEY

Ehrler et al19 Functional Rehabilitation

Centre, Strasbourg,

France, 1995

Follow-up questionnaire

sent to 47

algodystrophy patients

who had taken part in a

study 9 y earlier. 25

(53%) responded.

Reports on percentage

that continue to

experience pain,

stiffness, and reduced

strength.

Not described 2 groups: 1 = 1 wk,

2 = 28 wk

Both groups 9 y later

Laulan et al32 Orthopedic Services,

University Hospital

Trousseau, Tours, France,

1997

Recruited all 125 distal

radius fracture patients

seen over a 7-mo period

for surgical treatment

and followed-up at

12 mo. Of the 26 who

had ‘‘definite
algodystrophy’’ at

12 wk, all were

followed-up. Reports on

those with stiffness and

pain at 12 mo.

Own n/a 12 mo postfracture

Geertzen et al22,23 Department of Rehab.,

University Hospital

Groningen, The

Netherlands, 1998

Invited all 93 patients

treated for RSD from

1988–1994 for follow-

up. 65 (70%)

responded. Reports on

measures of pain,

quality of life and

physical function.

Own n/a 5.5 y

Galer et al21 University of Washington

Multidisciplinary Pain

Center, USA, 2000

Questionnaire sent to 55

CRPS patients treated

from 1997 to 1998. 31

(56%) responded.

Asked patients to describe
which symptoms had

improved, worsened or

remained unchanged.

1994 IASP33 n/a 3.3 y

Zyluk50 Surgical Dept, Pomeranian

Medical University,

Poland, 2001

Chart review of all 146

patients treated for RSD

from 1986 to 1997.

Assessed the 94 (64%)

with a previous good

response to treatment,

at mean 11 mo post-

treatment. Paper

describes remaining

symptoms.

From Zyluk50 Not stated, majority

duration <4 mo

(17 wk)

11 mo posttreatment

completed

Bejia et al7 Rheumatology Department,

University Hospital

Monastir, Tunisia, 2005

Reviewed 60

algodystrophy cases

seen from 1989 - 2003.

Classified the outcome

for each patient (poor/
moderate/good/very

good), and reports the

percentage left with

atrophy and pain.

Not described 13 wk 15 mo

de Mos et al15 Integrated Primary Care

Info. Project (GP

Database), Erasmus

Medical Centre,

Rotterdam, The

Netherlands, 2009

Identified all 259 patients

diagnosed with CRPS a

minimum of 2 y earlier,

from 48 clinics in GP

database. Visited and

assessed 62% of these

patients. 40 later

1994 IASP33 1st mention in GP

database;

confirmed by

patients

5.8 y

Bean, Johnson, and Kydd The Journal of Pain 5



Table 1. Continued

REFERENCE

SETTING, LOCATION, AND
PUBLICATION YEAR SAMPLE AND METHOD

DIAGNOSTIC

CRITERIA

USED

MEAN CRPS
DURATION

AT BASELINE/
COHORT ASSEMBLY

MEAN CRPS
DURATION

AT FOLLOW-UP/
TIME OF SURVEY

identified as not

appropriate (never had

CRPS/developed CRPS

before the study

period). Final sample:

102 CRPS patients (100

CRPS-1, 2 CRPS-2).

Reports on percentage

with symptoms/signs of

CRPS at assessment.

Savas et al39 Department Physical

Medicine & Rehab,

Suleyman Demireal

University Medical School,

Turkey, 2009

Physical examination of all

30 CRPS-1 patients

previously discharged

with a good outcome

18 mo later. Reports on

remaining symptoms at

this assessment.

From Zyluk50 Unclear 18 mo posttreatment

Sharma et al44 RSD Association of America
Website, United States,

2009

Asked RSD website users to
complete online survey.

Received 1359

responses. 35%

excluded (likely never

met diagnostic criteria).

888 responses included.

Reports percentage

describing remission at

some point, percentage

pain-free, and symptom

change over time.

Modified
Budapest26

(used symptom

report only as

no physical

examination)

n/a 5.5 y

Cross-sectional or correlational studies

Veldman et al47 Department of Surgery,

Nijmegen University

Hospital, The

Netherlands, 1993

Recorded symptoms

reported by 829

consecutive RSD patients.

Assessed symptom

prevalence in groups

according to CRPS
duration.

From Veldman

et al47
Group 1: 0–2 mo (n = 156)

Group 2: 2–6 mo (n = 242)

Group 3: 6–12 mo (n = 200)

Group 4: >12 mo (n = 231)

Schwartzman et al41 Pain Clinic, Drexel University

College of Medicine,

United States, 2009

Retrospectively analyzed

questionnaires

completed by

656 CRPS-1 & 2 patients

seen over a 10.5-y

period. Correlated

symptom severity scores

with CRPS duration,

reported on percentage

with particular

symptoms at different

stages of CRPS duration.

Budapest26 1–46-y range. No mean duration

reported.

De Boer et al14 Outpatient clinics of 5

hospitals participating in

the TREND knowledge

consortium (Trauma

Related Neuronal
Dysfunction), The

Netherlands, 2011

Replicated the Veldman

et al47 study with a group

of 692 ambulatory CRPS-1

patients.

1994 IASP33 Group 1: 0–2 mo (n = 48)

Group 2: 2–6 mo (n = 211)

Group 3: 6–12 mo (n = 70)

Group 4: >12 mo (n = 352)

6 The Journal of Pain The Outcome of CRPS-1
in measurement practices and lack of objective
measures still likely affected results.

4. Statistics: Only 7 of the 18 studies performed rele-
vant statistical testing, for example, looking for sta-
tistically significant reductions in symptom severity
over time or comparing differences in measures of
the affected and unaffected limbs at a follow-up.
All 7 studies that performed statistical testing
were deemed to use statistics appropriately. How-
ever, a possible source of bias is the lack of statistical
testing in the 11 other studies. This means that we
did not know if differences between groups in the
cross-sectional studies, or changes in symptom
severity over time in prospective studies, could be
chance findings, and had to take the raw data on
its merit.
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Results From Prospective Studies
The 3 prospective studies presented the most optimistic

outcome data and demonstrated consistent symptom im-
provements over time.3,8,49 Two of these studies
systematically measured the symptoms/signs of CRPS
early after diagnosis and then again at a 12- to 13-month
follow-up,8,49 whereas the other study briefly noted data
from a 6-month follow-up.3 The 2 prospective studies
that measured pain or tenderness found that the propor-
tion of CRPS patientswith pain reduced from 100%at first
assessment to 18% and 7% respectively at the 12- to 13-
month follow-up.8,49 The 2 studies that assessed the
presence of swelling reported rates of 87 to 100% at first
assessment, which reduced to 12 to 15% at the final
follow-up.8,49 Only 1 of the prospective studies measured
changes in temperature disturbance, limb discoloration,
sweating abnormalities, trophic changes to hair and
nails, and sensory disturbances, and this study noted
significant reductions in rates of signs over the course of
13 months.49 One study found significant reductions in
rates of ‘‘vasomotor instability’’ (a combination of abnor-
malities in limb color, temperature, and sweating) over
the course of 12 months, from 91% at baseline to 29% at
follow-up.8 Another study grouped symptoms into a cate-
gory labeled ‘‘vasomotor instability or swelling’’ and found
that 42%of patients experienced these symptoms at the 6-
month follow-up.3

The symptoms/signs that were least likely to resolve in
the prospective studies were stiffness and limb strength.
Bickerstaff and Kanis8 found that 65% of patients
continued to have stiffness at 12 months, and the grip
strength of the affected limb was equivalent to 45% of
the strength of the unaffected limb. This contrasted
with a grip strength ratio of 80% in Colles’ fracture pa-
tients who did not develop algodystrophy. Zyluk49 re-
ported that 89% of RSD patients had reduced grip
strength at the 13-month follow-up and reported that
grip strength was 45% that of the unaffected limb.
Zyluk49 also found that stiffness was highly prevalent,
with 78% of RSD patients experiencing ‘‘stiffness in the
morning’’ at the 13-month follow-up. Atkins et al3 re-
ported lower rates of joint stiffness at the 6-month
follow-up (21%), but it is unclear from the results they
present whether joint stiffness may also have affected
the 42%of patients noted to have ‘‘vasomotor instability
or swelling.’’
Only 1 of the prospective studies had an overall mea-

sure of CRPS severity, the ‘‘Zyluk assessment of result.’’
This study reported that 73% of patients had a good
result (no pain and full finger flexion), 13% had a mod-
erate outcome (pain after load and loss of flexion of
less than 3 cm), whereas 13% had a poor result (persis-
tent severe pain and loss of flexion greater than 3 cm).49

Of note, 2 of the prospective studies used the same
criteria for ‘‘algodystrophy’’ and the other used criteria
for ‘‘reflex sympathetic dystrophy.’’ All 3 prospective
studies required 4 different symptoms/signs of CRPS to
be present in order to meet diagnostic criteria, although
the algodystrophy criteria were broader as a wider range
of symptoms were accepted.
Results From Retrospective Studies

Measures of Overall Rates of CRPS Symptoms
or Severity

There were 12 retrospective studies included in the re-
view. Seven reported on results of an overall measure of
CRPS presence or severity, with the majority of these
studies quantifying the percentage of an original cohort
who continued to have symptoms/signs of CRPS at a
long-term follow-up assessment. The results are pre-
sented in Table 3. This shows that the outcomes were
highly variable and are presented here in order from
the most to the least positive. Gougeon et al25 found
that all but 22% of algodystrophy patients were ‘‘cured’’
at the 3-year follow-up according to a chart review. A
9-year follow-up questionnaire sent to algodystrophy
patients reported that 40% of patients had not ‘‘normal-
ized.’’19 Another study of algodystrophy patients indi-
cated that 58% had ‘‘sequelae’’ with an elevated
algodystrophy score calculated from a clinical and radio-
logic examination at 12 months postfracture.32 A study
of CRPS patients reported that 64% continued to meet
the 1994 IASP criteria for CRPS at an examination at a
mean of 5.8 years postdiagnosis.15 Finally, a physical ex-
amination of CRPS patients who had previously had a
good outcome found that 90% continued to experience
symptoms 18 months after treatment.39 Overall, these
findings are highly heterogeneous, with ratings as low
as 22% and as high as 90% for those who continue to
have symptoms at long-term follow-up.
One study rated patients’ outcome according to a clin-

ical grading system and found that 63% of algodystro-
phy patients had a very good or good outcome, 29%
had a moderate outcome, and 9% had a poor outcome
according to a chart review.7 Another interviewed pa-
tients about their clinical course and found that 30%
considered themselves recovered, 54% rated their symp-
toms as stable, and 16% stated that their symptoms were
progressive at a mean of 5.8 years after diagnosis.15

One retrospective study reported on a measure of
overall symptom severity in a cohort of patients exam-
ined at a mean of 5.5 years.22,23 They used the ‘‘RSD
score’’—a 60-point rating scale—and reported that
although the score for RSD patients’ unaffected hands
was 0.7/60 (on a scale of 0–60 where 0 = no RSD and
60 = worst RSD), on the affected side it was a mean of
6/60. They also reported that quality of life scores among
patients were similar to population norms.

Measures of Pain

Ten retrospective papers reported on measures of
pain among cohorts of patients followed up at least 1
year after diagnosis, and these are presented in
Table 4. Five of these studies reported on the percent-
age of patients who continued to experience pain,
and these results were highly variable. The most positive
results showed that only 19% of algodystrophy patients
continued to experience pain at 1 year; however, 27%
of the ‘‘algodystrophy’’ sample in this study had never
experienced pain at any time, which questions the



Table 2. Results of the Quality and Relevance Assessment for the Included Studies

SAMPLING

METHOD

DESCRIBED?
SAMPLE

DESCRIBED?

INCLUSION/
EXCLUSION

CRITERIA

DESCRIBED?

DIAGNOSTIC

CRITERIA

DESCRIBED?

RESPONSE

RATE

>75%?
REPRESENTATIVE

SAMPLE?

ASSEMBLED AT

COMMON

TIME POINT

<3 MO?

FOLLOW-UP

AT LEAST
6 MO?

ATTRITION

DESCRIBED?

ATTRITION

ADEQUATE

(<20%)?

INFORMATION

ABOUT

COMPLETERS

VS DROPOUTS?
OUTCOMES

DEFINED?
OUTCOMES

OBJECTIVE?

OUTCOMES

MEASURED

APPROPRIATELY?

RELEVANT

STATISTICAL
ANALYSIS

CONDUCTED?
ANALYSIS

APPROPRIATE?

Prospective studies

Atkins et al3 Y Y Y Y ? N, fracture Y N Y N N N N ? N n/a

Bickerstaff and

Kanis8
Y N N Y ? N, fracture Y Y Y Y n/a Y Y Y Y Y

Zyluk49 Y Y N Y ? Y N Y Y N Y Y Y Y N n/a

Retrospective studies

Subbarao and

Stillwell45
Y Y Y Y N Y N Y Y N N Y N N N n/a

Gougeon

et al25
Y N N N ? ? N Y n/a n/a n/a N ? ? N n/a

Fialka et al20 N Y Y Y ? ? N Y n/a n/a n/a Y Y Y Y Y

Ehrler et al19 N N N N ? ? N Y Y N N N Y ? N n/a

Laulan et al32 Y Y Y Y Y Y Y Y Y Y N Y Y N N n/a

Geertzen

et al22,23
Y Y Y Y N Y N Y n/a n/a n/a Y Y Y Y Y

Galer et al21 Y Y Y Y N N, pain center N n/a n/a n/a n/a Y N Y N n/a

Zyluk50 Y Y Y Y N N, good outcome N Y n/a n/a N Y Y Y N n/a

Bejia et al7 Y Y N N ? ? N n/a n/a n/a n/a Y N ? N n/a

de Mos et al15 Y Y Y Y N Y n/a Y n/a n/a n/a Y Y ? Y Y

Savas et al39 Y Y Y Y ? N, good outcome N Y n/a n/a n/a Y Y Y Y Y

Sharma et al44 Y Y Y Y ? N, online support

group

N N n/a n/a n/a Y N N N n/a

Cross-sectional studies

Veldman et al47 Y Y Y Y Y Y N n/a n/a n/a n/a Y Y ? N n/a

Schwartzman

et al41
Y Y Y Y Y N, chronic N N n/a n/a n/a Y N Y Y Y

de Boer et al14 Y Y Y Y ? N, regional

referral

center

N N n/a n/a n/a Y Y Y Y Y

Abbreviations: Y, positive; N, negative; ?, unclear.
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similarity of this sample to others diagnosed with RSD or
CRPS.32 An assessment of CRPS patients at a mean of
5.8 years after diagnosis found that 32% still reported
experiencing pain.15 Two postal questionnaire studies
found that 36% of algodystrophy patients still reported
pain at a 9-year follow-up,19 and 47% of RSD patients
had hand pain at 22 months.45 Studies that examined
patients at follow-up found that 71% of RSD patients
with a previously good outcome still had pain 11 months
posttreatment,50 and of CRPS patients, 86% had pain on
movement and 76% had pain at rest 18 months post-
treatment.39

Three retrospective studies reported results of mea-
sures of pain intensity. Savas et al39 found that on a visual
analog scale (0–10 cm), the mean pain score of CRPS pa-
tients was 2.86 2.0 cm at a follow-up of 18 months post-
treatment. Geertzen et al22,23 reported even lower pain
severity ratings at 5.5-year follow-up of RSD patients,
with a mean visual analog score of 1.2 6 1.8 cm. Fialka
et al20 reported low-moderate pain intensity among a
groupof RSDpatients at a 42month follow-up: on a scale
of 0 (no pain) to 5 (intolerable pain), the mean score was
2.1 6 1.1 cm.
Two retrospective self-report studies asked groups of

CRPS patients to recall how pain had changed over
time. Galer et al21 found that 29% of CRPS patients
believed their pain had improved over time, 42%
described no change, and 29% indicated that their
pain had worsened. A survey of RSD patients found
that, on average, patients believed their pain had
improved slightly since first developing their symptoms,
but 79% stated that their symptoms had never gone
into remission.44 This last study was limited as it surveyed
Table 3. Results of Retrospective Studies Measurin

REFERENCE SAMPLE

MEAN FOLLOW-U
POINT

Bejia et al7 60 algodystrophy

patients

15 mo

Gougeon et al25 227 algodystrophy

patients

Until cured, max 3

Ehrler et al19 25 algodystrophy

patients

9 y

Laulan et al32 26 algodystrophy

patients

post–distal radius

fracture

12 mo

De Mos et al15 102 CRPS patients 5.8 y

Savas et al39 30 CRPS patients with

previous good

outcome

18 mo after treatm

Geertzen et al22,23 65 RSD patients 5.5 y
patients who were current users of an RSD website, so
any who had recovered were unlikely to be included.
The results of the retrospective studies that measured
the prevalence or intensity of pain are presented in
Table 4.
Measures of Function

Eight retrospective studies reported on follow-up
measures of limb function among cohorts of CRPS pa-
tients. All of these studies showed that limb strength
and/or stiffness continue to be affected in the long
term. For example, Geertzen et al22,23 found that
there were small but statistically significant
differences in the range of motion between the
affected and unaffected limbs of RSD patients at a
mean follow-up time of 5.5 years. They also reported
that the grip strength of the RSD affected hand was
73% that of the unaffected hand, and that 62% of pa-
tients were limited in the activities of daily living.
Similar significant range of motion and strength differ-
ences between the affected and unaffected limbs of
CRPS patients were reported by Savas et al39 at a
mean of 18 months posttreatment. Fialka et al20 found
that 58.8% of patients had a slightly reduced range of
motion, but none exhibited a markedly reduced range
of motion at the 39-month follow-up. Zyluk50 found
that 28% of RSD patients had ‘‘morning stiffness’’ and
78% described decreased function of the hand
11 months after treatment. Grip strength of the
affected hand was 37% of the strength of the unaf-
fected side. Ehrler et al19 reported that 36% of algodys-
trophy patients indicated that they had reduced
g General Outcomes of CRPS

P TIME

MEASURE RESULT

Criteria of French Society

for Rheumatologists

Very good result: 16%;

good result: 46.5%;

moderate result:

28.7%; poor result:

8.8%

y Chart review to

determine % ‘‘cured’’

21.6% not ‘‘cured’’ after

3 y

Questionnaire to

determine %

‘‘normalized’’

60% ‘‘normalized’’; 40%

symptomatic

% with ‘‘sequelae’’ on

physical examination

57.7% had ‘‘sequelae’’

% who still meet 1994

IASP Criteria for CRPS

64% meet 1994 IASP

criteria

ent % who met own criteria

for CRPS

% who were

symptom-free

0 met criteria for CRPS;

10% were symptom-

free, 90%

symptomatic

RSD Score (min = 0,

max = 64, worse

scores indicate more

severe RSD); Short-

form 36 (quality of life)

Unaffected side = 0.7 6

1.5; affected side = 5.6

6 8.6; SF-36 scores

similar to population

norms
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strength in the limb, and 28% described stiffness 9 years
after diagnosis. Subbarao and Stillwell45 found that
51% of their sample experienced stiffness in the hand
at the 22-month follow-up. Of the 102 patients visited
by de Mos et al,15 at a mean of 5.8 years since CRPS
onset, 59 to 60% described a reduced range of motion
or weakness of the limb, and these were observed by
the researchers in 41 to 44%. Galer et al21 surveyed
CRPS patients and asked them to recall the course of
symptoms over time. They reported that weakness
was noted to have improved by 48% of patients, but
25% noted that weakness tended to worsen and 23%
noted no change. Overall, the retrospective studies
that report on functional outcomes concur with the
findings of the prospective studies, indicating that
functional limitations such as weakness, stiffness, and
reduced range of motion may be quite prevalent in
the long term for CRPS patients.
Diagnostic Criteria Used in the
Retrospective Studies
The diagnostic criteria used by the studies once again

differed greatly. Three of the retrospective studies did
not describe their criteria. Four required 4 symptoms/
signs from a list of varying possible clinical fea-
tures.22,23,39,44,50 Two studies required 3 symptoms/
signs from a list of possible clinical features along
with particular radiologic findings.20,32 Two studies
used the broad 1994 IASP criteria.15,21 One study
described a range of symptoms/signs but did not state
which were required for diagnosis.45 It appears that
studies that used criteria for ‘‘algodystrophy’’ tended
to produce more optimistic results than studies that
examined ‘‘RSD’’ or ‘‘CRPS.’’ Also, studies that conducted
Table 4. Results of Retrospective Studies Measurin

REFERENCE SAMPLE

MEAN FOLLOW

TIME POIN

Laulan et al32 26 algodystrophy patients

post–distal radius fracture

12 mo

De Mos et al15 102 CRPS patients 5.8 y postdiag

Ehrler et al19 25 algodystrophy patients 9 y

Subbarao and Stillwell45 77 RSD patients 22 mo

Zyluk50 94 RSD patients with

previous ‘‘good’’ outcome

11 mo posttrea

Savas et al39 30 CRPS-1 patients with

previous ‘‘good’’ outcome

18 mo posttrea

Geertzen et al22,23 65 RSD patients 5.5 y

Fialka et al20 17 lower limb RSD patients 42 mo

Galer et al21 31 CRPS patients 3.3 y

Sharma et al44 888 CRPS patients using RSD

Association America

Website

5.5 y

Abbreviations: VAS, visual analog scale; NRS, numerical rating scale.
a chart review produced more optimistic results than
studies that examined patients at follow-up.
Results From Cross-Sectional Studies
Three cross-sectional studies were included in the re-

view. Two of the studies took samples of patients with di-
agnoses of RSD or CRPS and divided them into 4 groups
on the basis of their duration (less than 2 months, 2–
6 months, 6–12 months, and more than 12 months).14,47

They measured the percentage of each group with
each of the symptoms of CRPS and reported these
rates. One of the studies compared these 4 groups for
statistically significant differences in the rates of
symptoms.14 The other study measured symptoms as
well as CRPS duration and performed correlations to
seewhether symptomprevalence or severity significantly
correlated with CRPS duration.41 These 3 studies had
large sample sizes in comparison with the majority of
the other papers (656–829 subjects).
The cross-sectional studies generally reported poorer

outcomes than the prospective studies and the retro-
spective studies. For example, for pain, the 2 compara-
tive studies reported that 85 to 92% of RSD/CRPS
patients had pain during the first 2 months, and this
increased steadily so that among those with CRPS for
more than 1 year the rates were 95 to 97%.14,47 The
correlational study reported a significant correlation
of r = 0.6 for the numerical pain rating scale scores
and CRPS duration, indicating that pain intensity
increases with CRPS duration.41 The cross-sectional
studies reported similar patterns of increasing rates
for sensory symptoms such as allodynia and hyperesthe-
sia, although the actual rates of symptoms were lower
than those for pain.14,47 The comparative studies
g Pain Outcomes in CRPS

-UP

T MEASURE RESULT

% with pain 19%

nosis % reporting spontaneous

pain

32%

% with pain 36%

% with pain in hand 41%

tment % not completely pain-free 71%

tment % with hand pain after use;

% with hand pain at rest;

Mean VAS pain intensity

86%, 76%;

2.8 6 2.0 cm

Mean VAS pain intensity last

24 hours

1.2 6 1.8 cm

Mean 0–5 pain-rating

(0 = no pain,

5 = intolerable pain)

2.1 6 1.1

Self-report—has pain

changed over time?

Improved: 29%; No change:

42%; Worse: 29%

Self-report (retrospective):

pain NRS at onset of

symptoms and now

Onset estimate: 8.2/10;

current intensity: 6.9/10
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showed that the proportion of patients experiencing
temperature disturbance, limb discoloration, and
swelling tended to decrease with increasing CRPS
duration,14,47 but this contrasted with the results of
the correlational study, which reported significant
positive correlations between rates of these symptoms
and CRPS duration.41 The results of the cross-sectional
studies are presented in Table 5.
Each of the 3 cross-sectional studies used different

diagnostic criteria for CRPS. One of the studies used Veld-
man’s criteria, which required the presence of at least 4
symptoms/signs of CRPS from a list of 5 possible clinical
features, and also required that symptoms/signs wors-
ened with use of the limb and that pain was present in
a larger and more distal area of the limb than the orig-
inal injury or surgery.47 Schwartzman reported using
the Budapest criteria, which aremuch stricter.41 The third
study used the 1994 IASP criteria for CRPS and also re-
ported on the relatively low number of patients in their
cohort who would have met Veldman’s criteria (42%)
and the Budapest criteria (38%), and that the proportion
of patients meeting these different criteria differed de-
pending on the CRPS duration.14 Thus, it is likely that
the patient group captured differs greatly among the 3
cross-sectional studies.
Discussion
The 18 studies reviewed here document highly vari-

able outcomes of CRPS. The quality assessment revealed
a number of significant limitations in the literature,
which are discussed below. Bearing this in mind, we first
comment on the general findings. The best rates of re-
covery were shown by the prospective studies, which
found that the proportion of patients with pain,
swelling, limb discoloration, and temperature distur-
bance reduced dramatically within 6 to 13 months.
However, functional outcomes such as weakness, stiff-
ness, and limited range of motion persisted in a major-
ity of patients for more than 1 year. In contrast, the
cross-sectional studies found that rates of pain, sensory
Table 5. Results of Cross-Sectional and Correlation

REFERENCE GROUP PAIN ALLODYNIA HYPERESTHESIA

TEMPER

DISTUR

De Boer
et al14

<2 mo 85% 31% 21% 68
2–6 mo 87% 28% 28% 58
6–12 mo 93% 41% 39% 57
$12 mo 95% 45% 41% 51
Between-group

differences
* * * n

Veldman
et al47

<2 mo 92% 69% 98
2–6 mo 88% 75% 91
6–12 mo 97% 72% 89
$12 mo 97% 85% 91

Schwartzman
et al41

NRS correlated
with duration
(r = 0.6*),
SF-McGill did
not correlate
with duration
(ns).

Intensity of
touch
allodynia
correlated
with
duration
(r = 0.5*)

n/a % with
temper
disturb
each ca
correla
with du
(r = 0.4

Abbreviations: ns, not significant; NRS, numerical rating scale; SF-McGill, Short-Form
*P < .01 (statistically significant difference).
symptoms, and motor dysfunction were highest among
those with the longest duration of CRPS, which could
be interpreted to mean that these symptoms progress
and worsen over time. However, because cross-
sectional studies cannot capture cases that have
resolved, this interpretation would be inappropriate.
Instead, these results can only indicate that there is a
cohort of CRPS patients with long-term symptoms
including pain, sensory disturbance, and impaired limb
function.
The retrospective studies also showed that it is not

uncommon for patients to have sequelae including
pain and limb dysfunction many years after a diagnosis
of CRPS. However, the studies’ findings were highly
disparate, and there were several possible reasons for
this. Studies that conducted careful interviews and exam-
inations tended to identify more symptoms than those
that conducted chart reviews or posted questionnaires.
Studies that measured symptom severity showed that
some persisting symptoms are fairly mild. For example,
Geertzen et al22,23 found at follow-up that average
pain scores were 1.2/10, and range of motion was 84
to 99% of the unaffected limb. It is unclear whether
such mild symptoms would have been categorized as
‘‘present’’ or ‘‘absent’’ in studies that dichotomized
patients, and this likely contributed to the variability in
results.
There were some common findings across all 3 types of

studies included in the review. First, the vasomotor and
sudomotor symptoms of CRPS (discoloration, tempera-
ture disturbance, altered sweating, and edema) tend to
be most common in the early stages of the condition
and had the greatest likelihood of resolving. Second,
pain and sensory symptoms persisted in some patients
but not all, and long-term follow-ups show fairly low
rates of mean pain intensity. Third, we found that motor
symptoms such as weakness, stiffness, and limited range
of motion are the symptoms most likely to persist in the
long term.
Overall, this review shows that CRPS has a highly vari-

able course, with some patients experiencing a relatively
al Studies on the Course of CRPS
ATURE

BANCE DISCOLORATION EDEMA

ALTERED

SWEATING

REDUCED

STRENGTH

% 62% 60% 31% 33%
% 65% 45% 18% 43%
% 62% 49% 20% 52%
% 48% 38% 20% 67%
s * * ns *

% 97% 86% 57%
% 96% 80% 56%
% 90% 61% 42%
% 84% 55% 40%

ature
ance in
tegory
ted
ration
*)

% with color
disturbance
in each
category
correlated
with duration
(r = 0.5*)

% with edema in
each category
correlated with
duration
(r = 0.5*)

No correlation
between %
with altered
sweating in
each category
and duration
(r = 0.2, ns)

No correlation
between %
with loss of
strength in
each category
and duration
(r = 0.2, ns)

McGill Pain Questionnaire.
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brief syndrome (with some sequelae such as weakness
and stiffness) whereas others experience lasting pain
and symptoms. Interestingly, studies have documented
high prevalence rates for CRPS after events such as frac-
ture or surgery (up to 36%),4,27,37,43 and it might be
that having features of CRPS briefly after such events is
quite common; nevertheless, many symptoms resolve
spontaneously, as was found by Zyluk.49 However, in se-
vere cases of CRPS, disability may last years,41 and inva-
sive treatments such as spinal cord stimulation42 or
amputation9 are performed. This suggests that there is
huge variability in the course of CRPS and lends support
to the idea the subtypes of CRPS patients might exist.
Two studies11,15 performed cluster analyses and showed
that there were 3 subtypes of CRPS patients, including
a group with florid symptoms across all categories. De
Mos et al15 showed that this group experienced the poor-
est outcomes. Clinically, it would be useful to be able to
identify those at risk of poor outcomes early in the trajec-
tory of their CRPS, so that treatments can be targeted for
these individuals.
Relatively few studies have assessed prognostic factors

in CRPS, and a recent systematic review concluded that
there were few quality studies and most of the evidence
on prognostic factors is contradictory, although they did
identify that sensory disturbance and cold skin tempera-
ture are associated with poor outcomes.48 The studies
included in this review listed the following prognostic
factors associated with poor outcome: longer pain dura-
tion,31,34 more intense pain,20 delay to receive treat-
ment,7,19 male sex,7 female sex,25 younger age,7 a more
severe fracture, poorer grip strength, and lowmobility.32

The following have been reported to predict good
outcome: having a fracture as the initiating event, the
absence of sensory symptoms, the presence of swelling,38

having awarm limb in the early stages, no delay between
the injury and CRPS onset,7 and having a single joint
involved.25 Research in other pain conditions has identi-
fied the importance of psychosocial factors for predict-
ing the transition from acute to chronic pain. For
example, factors such as depression, expectations, pain-
related fear, and avoidance of movement predict poor
outcome in low back pain.13,30 As yet, it appears that
little research has assessed whether psychological
factors predict the transition from the acute to the
chronic stages in CRPS. Although studies that have
assessed whether psychosocial factors predict the onset
of CRPS after fracture or surgery have produced mixed
results,5,16,27,29,36 future researchers may wish to assess
the role of such factors in CRPS recovery. Another
factor that has been shown to predict CRPS following
fracture and CRPS recurrence following surgery is
activity of the sympathetic nervous system.1,40 It may
also be valuable to assess whether sympathetic nervous
system activity predicts the course or outcome of the
condition.
Limitations
This review highlighted several limitations in the liter-

ature. At the most, 3 studies agreed on a diagnostic
criteria,14,15,21 and many studies either followed their
own criteria or did not describe them. Although
considerable efforts have been made by researchers to
develop a common name (ie, ‘‘complex regional pain
syndrome’’) and diagnostic criteria (eg, the 1994 IASP
criteria and the ‘‘new IASP’’ or ‘‘Budapest criteria’’),
even some studies published since this time have not
used these terms or criteria. The differences in the
criteria used, not to mention the way such criteria are
interpreted, likely contributed to the variation in study
results. For example, many studies assessing
‘‘algodystrophy’’ reported more favorable outcomes
than those assessing RSD or CRPS. As the diagnostic
criteria for algodystrophy often required fewer signs
and symptoms or did not require the presence of
pain,3,32 this suggests that those with a more limited
set of symptoms at the outset might make a fuller
recovery. A recently published study that used the
stricter Budapest diagnostic criteria found that of those
with CRPS-1 after fracture, none were symptom-free at
12months.6 This study did not meet the inclusion criteria
for this systematic review and only briefly mentions its
12-month outcome data, but it does contrast strongly
with the positive data reported by the 3 prospective
studies included in this review, which all used ‘‘looser’’
diagnostic criteria. It is important that future research
use a common diagnostic criteria for CRPS, and that re-
searchers adopt a consistent set of measurement tools
for assessing the signs and symptoms of CRPS.
Another major finding of this review was that the

literature as a whole suffers from several sources of
bias, and higher-quality studies are needed to under-
stand the outcomes of CRPS. First, few studies included
samples that could be considered ‘‘representative’’ of
the CRPS population as a whole, and many did not
adequately describe their recruitment processes. Future
studies should seek to recruit from a wide variety of set-
tings to include a broad range of CRPS patients and
should state whether samples are consecutive patients
or selected in another manner. Even when such pro-
cesses were described, the samples recruited were often
unrepresentative. For example, 2 studies recruited only
patients who had previously responded well to treat-
ment,39,50 which would be expected to bias results,
and another study excluded severe cases who had to
withdraw for treatment.49 Second, several studies suf-
fered from high attrition or low response rates. This is
particularly problematic where there is a difference be-
tween those who do and those who do not participate.
It is possible that those who have recovered would be
less inclined to complete a follow-up than those who
are still symptomatic and therefore motivated to sup-
port research into their condition. Future studies should
try to reduce barriers to participation to ensure
adequate participant recruitment and retention. The
other limitations of the literature included differences
in measurement tools used and lack of relevant statisti-
cal testing. Also, the review process was limited in that
we used just 1 reviewer to search the literature, with a
second reviewer assessing suitability for inclusion
when there was any doubt.
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In conclusion, we found evidence from prospective
studies that the rates of symptoms of CRPS reduce
significantly over the first 6 to 13 months, but the
results from retrospective studies indicate that the out-
comes of CRPS are highly variable, and the cross-
sectional studies demonstrate that there are a group
of patients for whom pain and sensory symptoms persist
in the long term. Overall, the quality of the evidence
was poor, and the data should be interpreted with
caution. At present, there are few studies that have as-
sessed prognostic factors in CRPS, and such studies could
help to identify those at risk of poor outcomes as well as
help researchers identify possible target variables for
treatment.
Supplementary Data
Supplementary data related to this article can be

found at http://dx.doi.org/10.1016/j.jpain.2014.01.500.
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