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Complex regional pain syndrome
The authors explore how doctors in primary care can identify, approach, and refer patients with
regional pain syndrome
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Complex regional pain syndrome (CRPS) is characterised by
constant regional neuropathic pain that is usually associated
with abnormal sensory, autonomic, motor and/or trophic
changes.1 Though it usually develops after trauma to a limb, in
CRPS pain is disproportionate in time or intensity to the usual
course of pain after injury. There are two subtypes of CRPS: in
type I no overt nerve lesion can be identified; in type II definite
nerve injury is evident.

CRPS has had various names including causalgia, reflex
sympathetic dystrophy, Sudeck’s atrophy, algoneurodystrophy,
and shoulder-hand syndrome. All those terms were replaced by
CRPS after a 1993 conference by the International Association
for the Study of Pain (IASP), which aimed at clarifying and
providing more uniformity for diagnosis. Only recently has it
begun to feature in more general medical textbooks, and most
clinicians have not been trained to recognise it.2
The pathophysiology of CRPS is multifaceted and remains
incompletely understood. Several lines of evidence point towards
disturbances involving abnormal response to tissue injury,
peripheral and central pain sensitisation processes, neurogenic
inflammation, endothelial dysfunction, disturbed
sympathetic-afferent coupling, hyperalgesic priming,
somatosensory cortical reorganisation, genetic predisposition,
and even some degree of autoimmunity.3

Methods

We searched Medline, the Cochrane Library, and the website
of the International Association for the Study of Pain (www.
iasp-pain.org) using the terms “complex regional pain
syndrome”, “causalgia”, “reflex sympathetic dystrophy”,
“Sudeck’s atrophy”, “algodystrophy”, “algoneurodystrophy”,
and “reflex neurovascular dystrophy”. We searched the reference
lists of selected articles for further relevant references. Our
search was aimed at articles on the epidemiology,

pathophysiology, natural course, diagnosis, and treatment of
CRPS. We considered original and review articles, with special
emphasis on systematic reviews and clinical guidelines. We
also drew from our own personal libraries.

How common is complex regional pain
syndrome?
The incidence of CRPS is uncertain. To date there have been
only two retrospective population based studies. One study from
the United States in 2003 found an incidence of 5.46 cases per
100 000 person years and a prevalence of 20.57 cases per 100
000 people in 1999.4 A 2007 study from the Netherlands
observed an incidence of 26.2 cases per 100 000 person years.5
In both studies the female to male ratio ranged from 3.4-4.0:1,
and the peak incidence was seen in those aged 50-70. As both
studies were based on retrospective review of database or
medical record codes, however, the incidence figures might be
underestimates.

Two recent well designed studies that prospectively assessed
the incidence of CRPS after a fracture found that it occurred in
3.8% of 1549 patients within four months after a wrist fracture6
and in 7% of 596 patients within one year after wrist, scaphoid,
ankle, or metatarsal fracture.7

What are the clinical features?
CRPS usually develops after a fracture, soft tissue injury, or
surgical trauma; it can, however, be triggered by prolonged
immobilisation, disorders of central nervous system (such as
stroke), and visceral lesions (such as myocardial infarction). In
about 10% of cases no apparent precipitating event can be
identified.2 3 5
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Learning points
Complex regional pain syndrome (CRPS) is characterised by constant regional neuropathic pain that does not follow the usual distribution
of a dermatome or nerve territory and is usually associated with abnormal sensory, autonomic, motor, and/or trophic changes
CRPS should be suspected in individuals reporting burning pain of an intensity that exceeds what would be generally expected from
the triggering injury or that lasts beyond the usual healing time for injury
There are no specific tests to diagnose or exclude CRPS
Diagnosis relies almost exclusively on clinical assessment and is currently based on the Budapest criteria (see box 1)
The evidence base for the management of CRPS is limited, and treatment decisions are based on general principles of management
of neuropathic and chronic pain
Patients with CRPS should be referred promptly to specialty pain clinics whenever symptoms are anything but mild or when there is
functional impairment

Part of the diagnostic challenge of CRPS derives from its diverse
presentations, varying between patients and within individuals
over time. Its key clinical features are spontaneous pain,
vasomotor changes, motor abnormalities, hyperalgesia (that is,
exaggerated pain to a painful stimulus such as pinprick), and/or
allodynia (that is, pain elicited by a normally non-painful
stimulus such as light touch). Those features persist beyond the
expected time for recovery from the original injury, usually
have a distal preponderance, and do not follow the usual
distribution of a dermatome or nerve territory. More bizarre
presentations include spreading of pain and other disturbances
to other limbs and the occurrence of skin ulceration.8 It is
important to emphasise that the intensity of signs and symptoms
can fluctuate over short periods of time and that in the first
weeks of CRPS an individual patient might present with a
particular set of signs and symptoms (such as pain, warmth,
redness, and swelling), which can later evolve gradually into
another clinical picture (such as pain, cold, cyanosis, and
atrophy). The concept of three sequential stages in the evolution
of CRPS, however, is no longer considered valid.9

The typical pattern of CRPS pain is neuropathic, being described
by patients as burning, tingling, stabbing, numbness, or like an
electric shock. This is in contrast with nociceptive pain patterns,
which are usually described as sharp, aching, and/or throbbing
pain. Yet clinicians must be aware that both neuropathic and
nociceptive pain patterns often coexist in the same region
affected by CRPS as a myofascial component has been
reported.10
Vasomotor and sudomotor changes manifest as changes in
temperature, skin colour, moistness, or oedema.2 These changes
are diverse and can evolve with time. The affected region might
be warm and pink or cold, brownish, mottled, and/or cyanotic
(figure⇓). The skin can become atrophic and shiny. There can
be asymmetry or changes (increases or decreases) in sweating
and in hair and nail growth compared with the unaffected side.
Nails can grow to be hypertrophic or atrophic, brittle, and ridged
(figure⇓). Abnormal motor function can manifest as motor
weakness, difficulty in initiating movements, tremor, muscle
spasms, and even dystonia. Finally, patients can experience
disturbances in body perception including neglect and distorted
mental image of the affected body part.

Unfortunately, given such a diverse presentation and the lack
of a simple neuroanatomical explanation for these signs and
symptoms, many professionals come to believe that patients
might be malingering or somatising. On the contrary, there is
evidence that neither psychological profile nor previously
existing depression or anxiety predisposes individuals to CRPS.3

What is the natural course of CRPS?
Current knowledge about the natural course of CRPS is limited.
In a retrospective cohort of 102 patients with CRPS, identified
For personal use only: See rights and reprints http://www.bmj.com/permissions

from a Dutch general practitioners’ database, and evaluated
directly by interview and examination, the mean time from the
triggering injury was 5.8 years, 30% considered themselves as
completely recovered, 16% still reported severe progressive
disease, and 54% were stable. Among the 54 patients who were
working before they developed CRPS, 41% had resumed their
former job entirely and 28% returned to work with some
adjustment, whereas 31% were completely incapable to work.11
In that study the following characteristics were significantly
associated with worst outcome: having the upper extremity
affected, having a triggering event other than a fracture, and
displaying “cold CRPS.” CRPS has usually been classified as
either cold or warm according to the predominating skin
temperature of the affected limb(s) at disease onset. De Mos
and colleagues,11 however, defined cold CRPS as CRPS with
self reported predominantly cold skin in the affected limb when
the patient was assessed for the study, which happened at least
two years after disease onset. Rates of recovery might be higher
as the study might not have identified many cases of mild CPRS
with early resolution. For instance, in another retrospective
population based study in 55 of 74 cases of CRPS the patient
experienced complete pain resolution.4

How is it diagnosed?
Currently the so called “Budapest criteria” (box 1) are
recommended for the diagnosis of CRPS.8 9 In an international
multisite validation study analysing the accuracy of those criteria
to distinguish between CRPS type I and other neuropathic pain
syndromes within the context of specialty clinics, the clinical
criteria were shown to be 99% sensitive and 68% specific,12
whereas the research criteria were found to be 78% sensitive
and 79% specific.

Although there are no specific diagnostic tests for CRPS, several
ancillary tests are useful to rule out other diagnoses.2 Tests for
full blood count, C reactive protein, erythrocyte sedimentation
rate, and serum autoantibodies are helpful to exclude infection
and rheumatologic disorders (for instance, when swollen and
warm extremities could denote cellulitis or arthritis, or when
vasospasm of the fingers could indicate Raynaud’s phenomenon
secondary to autoimmune disorders), as those results are
expected to be normal in those with CRPS. Duplex scanning is
valuable to exclude deep vein thrombosis or peripheral arterial
obstruction in selected patients (such as those with an acute
episode of asymmetrical limb oedema or patients with resting
leg pain associated with decreased or absent peripheral pulses
and risk factors for atherosclerotic disease). Standard
radiographs might show patchy demineralisation that is most
marked in periarticular areas; nonetheless those findings are
neither sensitive nor specific. Results of electroneuromyography
(nerve conduction studies) and electromyography are usually
normal in type I CRPS but can be abnormal in type II.
Electroneuromyography, however, should not be ordered
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Box 1: Budapest clinical* diagnostic criteria for complex regional pain syndrome (adapted from Harden et al12)
Each of the following criteria must be met:
1. Patients must report continuing pain that is disproportionate in time or degree to the usual course of pain after any trauma or other
inciting event†
2. Patients must report at least one symptom in three of the four following categories:
(a) Sensory: hyperalgesia (that is, exaggerated pain to a painful stimulus, such as pinprick) and/or allodynia (that is, pain elicited by a
normally non-painful stimulus, such as light touch)
(b) Vasomotor: skin colour and/or temperature changes/asymmetry
(c) Sudomotor/oedema: swelling and/or sweating changes or asymmetry
(d) Motor/trophic: weakness, tremor, dystonia, decreased range of motion and/or trophic changes/asymmetry involving nails, skin and/or
hair
3. Patients must display at least one sign at the time of assessment in two or more of the same four categories listed above
4. Signs and symptoms must not be better explained by another diagnosis‡

*There are two versions of the Budapest criteria: the “clinical criteria” (described above and aimed at maximising sensitivity)
and the “research criteria” (aimed at more equally balancing sensitivity and specificity). The “research criteria” differ from
the “clinical criteria” described only by the requirement that at least one symptom in each of those four categories be
present instead of at least one symptom in three of the four categories.
†As noted in the text, in about 10% of cases no apparent precipitating injury can be identified, though in fact a very mild
inciting event might have occurred.2 3 5
‡According to those criteria there are three possible diagnostic categories for CRPS. The first two categories are CRPS
types II and I according to the presence or absence of peripheral nerve injury, respectively. A third category, CRPS-not
otherwise specified (CRPS-NOS) denotes those patients who do not fulfil all of the clinical or research criteria for CRPS
but whose signs and symptoms cannot be better explained by other conditions.

routinely because testing might exacerbate the pain of CRPS
and distinguishing between the subtypes rarely alters
management. If it is suspected that type II CRPS has arisen as
a result of a remediable nerve injury (such as nerve compression
by a neuroma or perioperative scar tissue), then
electroneuromyography and surgical referral might be
appropriate.

How is it managed?
A recently updated Cochrane review of systematic reviews on
interventions for the treatment of CRPS concluded that the
evidence base for most treatments for CRPS is “of low to very
low quality and cannot be regarded as reliable.”13

So, what can be done to help patients? Firstly, while
acknowledging that currently there is little certainty about what
works for patients with CRPS, clinicians must carefully examine
with their patients the risk and cost-benefit ratios of different
treatment options, taking into account the patient’s preferences
and individual characteristics. Secondly, clinicians can draw
from higher quality evidence available for the treatment of other
forms of neuropathic pain and from lesser quality but more
specific interventions aimed at CRPS, while recognising that
every approach to treatment should be considered tentative.
Thirdly, all but those patients with mild forms of CRPS should
be referred for assessment at a specialty pain clinic. Such clinics
can usually offer integrated interdisciplinary pain care as well
as some invasive procedures for selected patients with severe
refractory pain.12
Tricyclic antidepressants, serotonin-norepinephrine reuptake
inhibitors, the anticonvulsants gabapentin and pregabalin, and
topical lidocaine are considered preferred treatments for the
general management of neuropathic pain that can be tried with
CRPS patients following available guidelines.14 15
Bisphosphonates have been endorsed by some clinical guidelines
based on some evidence of benefit in five small clinical trials.8 9
Several questions, however, remain over the use of
bisphosphonates in patients with CRPS, such as which
characteristics of patients are predictive of response and which
doses, frequencies, and durations of treatment are optimal.
Finally, some general principles that are considered effective
for the management of other chronic pain conditions in general
are recommended.8 9 They include provision of education for
For personal use only: See rights and reprints http://www.bmj.com/permissions

patients and their families about CRPS and chronic pain
management principles such as pacing, goal setting, and
relaxation (box 2). Multidisciplinary pain management
programmes focusing on functional restoration also seem a
logical step in the management of such a complex,
heterogeneous, and often debilitating disease.
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Box 2: Examples of how to explain to patients about “relaxation, pacing, and goal setting” for self management
of chronic pain
Relaxation
Do you remember when we talked about how patients with chronic pain often experience a vicious circle, whereby pain leads to anxiety and
tension, which in turn can make pain worse?
So, how can we break that circle? There are several relaxation techniques that might prove helpful. One particularly simple technique is
called “relaxation breathing.” When people are in pain and anxious, their breathing pattern often changes, becoming fast and shallow. If you
recognise that you are becoming tense and anxious you can try to reduce those feelings by trying to breathe slow and deep while keeping
your focus on your breathing. You can also try what you already know that helps you relax, such as listening to music or walking.

Pacing
Many people with chronic pain find themselves reducing their activities. Pacing is about breaking this pattern by increasing gradually what
you can do. The first step is to figure out your “baseline time.” Think about one activity you would like to be able to do for longer. Note down
how long you can do that activity comfortably. Divide that time by 2. For instance, if you can walk comfortably for 10 minutes your baseline
time will be 5 minutes. So, you will try to walk for 5 minutes a couple of times every day. After a week or so you can try walking 7 or 8 minutes
a few times daily and progressively increase your walking distance while remaining comfortable.

Goal setting
Goal setting, just like pacing, is about gradually increasing the activities you are able to do. The goals you choose should be reasonable
(that is, not impossible) and important to you and traceable. Goals can be things like getting back in touch with someone who was important
to you. They can also be complex and made up of several subtasks. For example, getting back to work might require using the pacing
technique we had discussed before to increase your ability to perform some of the tasks required in your job, such as typing or climbing
stairs.
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Figure

Complex regional pain syndrome of left hand showing oedema with brawny discoloration, shiny skin, and cyanotic fingers
(a and b); brittle ridged fingernails (c)
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