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Objectives.
• Overview on CRPS:

• History, 
• Epidemiology, 
• Diagnostic criteria, 
• Treatment
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Overview.
• CRPS:

• history, epidemiology, pathophysiology

• Diagnostic criteria:
• Veldman’s 1993, IASP 1994, Bruehl’s 1996, AMA 2001, 

WorkSafeBC 2004, Presley Reed 2005, UK Orthopaedics
2005, IASP 2005

• Treatment:
• Pharmacological, surgical

W E S / Clinical Services

CRPS.
• History:

• 1634, Ambroise Paré described a clinical syndrome that later 
became known as reflex sympathetic dystrophy

• Claude Bernard 1st mentioned a syndrom characterized by 
the association of pain and the sympathetic nervous system

• 1862, Paget described patients with ‘distressing’ pains in the 
fingers after nerve injury that had associated ‘nutritional 
changes’

• 1867, Silas Weir-Mitchell coined the term ‘causalgia’ to 
describe a pain syndrome affecting soldiers who had 
sustained nerve injuries during the American Civil War
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• 1901, Südeck described a syndrome characterized by bone 
changes after injury

• 1946, Evans applied a generic term ‘reflex sympathetic 
dystrophy’ (RSD) in describing a group of patients with 
chronic pain associated with skin changes

• 1993, Orlando, the International Association for the Study of 
Pain (IASP), consensus group of experts, renamed RSD as 
Complex Regional Pain Syndromes (CRPS) type 1 (RSD) 
and 2 (causalgia)
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• CRPS is also known as:
• RSD, Südeck’s atrophy, algodystrophy, shoulder had 

syndrome, painful post traumatic osteoporosis, minor 
causalgia, algoneurodystrophy, post traumatic pain 
syndrome, painful post traumatic dystrophy, transient 
migratory osteoporosis → now known as CRPS type 1

• Causalgia, major causalgia, Mitchell’s causalgia → now 
known as CRPS type 2
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• Definition of CRPS:
• is a syndrome that describes a broad spectrum of sensory, 

autonomic, and motor features predominantly present in the 
extremities

• is a disabling chronic pain condition of unknown etiology
• is a functional disorder of the spinal cord that involves to 

varying degree the dorsal and ventral horns, as well as the 
intermediolateral columns, so as to produce sensory, motor, 
and autonomic abnormalities. The original dysfunction may 
spread to the adjacent spinal cord level and can cross the 
midline and travel from cord segments serving lower to upper 
limbs and vice versa 

• the term CRPS is meant to describe certain chronic pain 
syndromes and does not embody any assumptions about 
cause or pathophysiology (WorkSafeBC)
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• IASP definition of CRPS:
• Condition initiated by an injury
• Not limited to distribution of single peripheral nerve
• Pain disproportionate to inciting event
• Associated at some point with 

• edema
• changes in skin, blood flow
• abnormal sweating
• or allodynia
• or hyperalgesia

• Site usually distal extremity with a DISTAL to PROXIMAL gradient
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• The central difference between CRPS type I 
and type II: 
• Type II occurs following a known peripheral nerve 

injury with damage to nerve function
• Type I occurs in the absence of any known nerve 

injury 
• Signs and symptoms for both are clinically 

indistinguishable
• Some experts suggested that CRPS is a 

neuropathic pain
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• Epidemiology:
• CRPS is usually precipitated by noxious stimulation or 

immobilization in the periphery, although the amount of tissue 
damage may be minimal

• Incidence of CRPS varies enormously from 0.05% to 35% 
depending on the population surveyed and/or the diagnostic 
criteria used. 

• It is estimated that 20% - 35% of these cases will remain 
incapacitated and only 20% - 30% return to their previous 
level of function. 

• Mean age varies from 36 – 42 years old
• Females predominate in a range of 60% - 80%.
• Precipitating injury maybe major, minor (e.g. sprain) or even 

unknown
• Although pain is the cardinal feature of CRPS, some experts 

presented/suggested cases of CRPS without pain
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• Pathophysiology:
• Generally accepted as a neurologic disorder affecting both 

central and peripheral nervous systems
• Exact pathophysiology is still unclear
• Hypothesized mechanisms include:

• Factors affecting afferent neural system due to sensitization of
damaged primary nociceptive afferent fibers and/or sensitization 
of central nociceptive pathways (esp. in the dorsal horn)

• Factors affecting the sympathetic system including 
abnormalities in discharge patterns and or changes in 
sympathetic target organs

• Neuronal coupling (sympathetic postganglionic and primary 
afferents) due to direct chemical coupling and/or coupling in 
traumatized nerves and/or coupling in dorsal root ganglion 
large-diameter afferent neurons and/or indirect coupling through 
vascular beds or non-neural cells
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• Hypothesized mechanisms cont…:
• Motor system changes due to abnormalities in discharge 

patterns of α and γ motor neurons
• Genetic predisposition
• Other mechanisms such as exaggerated inflammatory response 

or protective disuse or myofascial dysfunctions
• It is suggested that:

• Multiple mechanisms involving various regions of entire neuraxis
underlie the development of CRPS

• Pathophysiology may vary from one patient to another
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Overview.
• CRPS:

• history, epidemiology, pathophysiology

• Diagnostic criteria:
• Veldman’s 1993, IASP 1994, Bruehl’s 1996, AMA 2001, 

WorkSafeBC 2004, Presley Reed 2005, UK Orthopaedics
2005, IASP 2005

• Treatment:
• Pharmacological, surgical
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Diagnostic criteria.
• Has evolved across time – and will likely 

continue to do so.
• Pain is the hallmark of CRPS.

• in most cases, pain is preceded by a noxious event
• pain is out of proportion to the inciting event
• spontaneous pain occurs in > 90% of CRPS 

patients
• pain maybe described as burning, deep, aching, 

throbbing, sharp, shooting or tearing
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• Veldman’s criteria:
• Based on observations of 829 prospectively recruited 

patients (the largest case series so far)
• Criteria:

• 4 or 5 of: unexplained diffuse pain, difference in skin color 
relative to other limb, diffuse edema, difference in skin 
temperature relative to other limb, limited active ROM

• occurrence or increase of above signs and symptoms after use
• above signs and symptoms present in an area larger than the 

area of primary injury or operation and including the area distal 
to the primary injury
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• IASP 1994 criteria:
1. the presence of an initiating noxious event, or a cause of 
immobilization
2. continuing pain, allodynia, or hyperalgesia with which the pain 
is disproportionate to any inciting event
3. evidence at sometime of edema, changes in skin blood flow, 
or abnormal sudomotor activity in the region of pain
4. this diagnosis is excluded by the existence of conditions that 
would otherwise account for the degree of pain and dysfunction

Type 1: without evidence of major nerve damage
Type 2: with evidence of major nerve damage
Criteria 2 -4 are necessary for the diagnosis of CRPS
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• Bruehl’s 1996 criteria:
• Clinical signs and symptoms:

• Positive sensory abnormalities: spontaneous pain, 
mechanical hyperalgesia, thermal hyperalgesia, deep somatic 
hyperalgesia

• Vascular abnormalities: vasodilation, vasoconstriction, skin 
temperature asymmetries, skin color changes

• Edema, sweating abnormalities, swelling, hyperhidrosis, 
hypohidrosis

• Motor/trophic changes: motor weakness, tremor, dystonia, 
coordination deficits, nail/hair changes, skin atrophy, joint 
stiffness, soft tissue changes
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• Bruehl’s 1996 criteria cont..
• Interpretation:

• clinical use: ≥ 3 symptoms from each category and ≥ 2 signs 
from each category

• sensitivity 0.85, specificity 0.60
• research use: ≥ 4 symptoms from each category and ≥ 2 signs 

from each category
• sensitivity 0.70, specificity 0.96

• The application of sensitivity and specificity in this case is 
somewhat misleading
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• AMA 2001 criteria:
• Local clinical signs:

• Vasomotor changes: skin color mottled or cyanotic, skin 
temperature cool, edema

• Sudomotor changes: skin dry or overly moist
• Tropic changes: skin texture smooth, non elastic; soft 

tissue atrophy esp. in finger tips; joint stiffness and 
decreased passive motion; nail changes → blemished, 
curved, talon like; hair growth changes → fall out, longer, 
finer

• Radiographic signs:
• Radiographs: tropic bone changes, osteoporosis
• Bone scan: findings consistent with CRPS
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• AMA 2001 criteria cont..
• Interpretation:

• ≥ 8 → probable CRPS
• < 8 → no CRPS
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• WorkSafe BC 2004 criteria:
1. The patient must have continuing pain that is disproportionate to

any inciting event. 
2. The patient must report at least one symptom in at least three out of

the following four categories in the affected extremity: 
• Sensory:  reports of hyperesthesia 
• Vasomotor:  reports of temperature asymmetry and/or skin

colour changes and/or skin colour asymmetry 
• Sudomotor/edema:  reports of edema (with or without joint

stiffness) 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 (nails, hair, skin) 
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• WorkSafe BC 2004 criteria cont..
3.  The patient must display at least one sign in two or more of
the following categories in the affected extremity: 
• Sensory:  evidence of hyperalgesia (to pinprick) or allodynia

(to light touch) 
• Vasomotor:  evidence of temperature asymmetry and/or skin

color changes and/or asymmetry 
• Sudomotor/edema:  objective evidence of edema (with or

without joint stiffness) and/or sweating changes and/or
sweating asymmetry 

• Motor/trophic:  evidence of decreased range of motion
(including joint stiffness) and/or motor dysfunction and/or
trophic changes 
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• Presley Reed 2005 criteria:
• History:

• report intense, constant, burning pain that is present without 
stimulation or movement 

• pain occurs beyond the territory of single peripheral nerve
• pain disproportionate to the inciting event
• physical signs and symptoms wax and wane (a limb maybe 

normal temperature one day and cold the next)
• Physical exam can exhibit:

• swelling
• local changes of skin color (pale to purple)
• local sweating changes
• local temperature changes
• changes in nail and hair growth
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• Presley Reed 2005 criteria cont..
• Physical exam can exhibit cont..

• reduce ROM and joint flexibility
• local alteration of skin texture of smooth or shiny in the affected 

extremity
• these signs come and go, sometimes on a daily basis 

• Tests:
• triple phase bone scan maybe used to reveal osteoporosis or 

increased circulation in the joints in the affected areas
• thermography test may reveal differences in skin temperatures 

between the affected and unaffected body parts
• x-ray may demonstrate loss of bone minerals
• positive laboratory tests are definitive but negative tests do not 

rule out CRPS
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• Presley Reed 2005 criteria cont..
• Objective criteria for CRPS are comprised of 8 criteria: 6 

clinical signs and 2 radiographic signs.
• The 6 clinical signs are swelling, local skin color changes (pale 

to purple), local sweating changes, local temperature changes, 
reduce ROM and joint flexibility, local alteration of skin texture of 
smooth or shiny in the affected extremity

• A stimulus test (with touch, pinprick, heat or cold) to gauge 
the pain level at the affected site may aid in the diagnosis.
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• UK Orthopaedics 2005 criteria:
• the diagnosis is made clinically by the finding of the following

abnormalities which should not be readily explained by the 
underlying orthopaedic condition:

• neuropathic pain: non dermatomal, without cause, burning, with 
associated allodynia and hyperpathia

• vasomotor instability and abnormalities of sweating: warm red and 
dry, cool blue and clammy or an increase in temperature sensitivity. 
Associated with an abnormal temperature differences between the limbs

• swelling
• loss of joint mobility
• joint and soft tissue contracture

• these clinical findings are backed up by:
• radiographic evidence of osteoporosis after 3 months
• increased uptake on bone scintigraphy early in CRPS
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• IASP 2005 publication criteria:
A. factor 1. hyperalgesia signs, hyperaesthesia symptoms, allodynic 

signs 
B. factor 2. temperature asymmetry symptoms, color change signs, 

color change symptoms 
C. factor 3. edema signs, sweating asymmetry signs, edema symptoms 
D. factor 4. decreased range of motion signs, decreased range of 

motion symptoms, motor dysfunction signs, motor dysfunction 
symptoms, trophic symptoms, trophic signs 

 
• This is based on factor analysis on a series of 123 patients 
• Still not formally adopted by IASP   
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• The 2005 IASP refresher course is in fact still 
employing the 1996 Bruehl’s criteria
• the course stated that there is no diagnostic gold 

standard nor an objective test for CRPS
• the course emphasized the importance of patient 

history and physical examination as the basis of 
CRPS diagnosis 

• the course mentioned the high sensitivity of 
temperature differences, as well as the high 
specificity of plain radiograph, bone scan, 
quantitative sensory imaging and MRI.
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• It should be noted that:
• to date there is no gold standard in diagnosing 

CRPS
• studies show the inconsistent application of CRPS 

diagnostic criteria
• studies show poor agreement between clinicians in 

diagnosing CRPS (in the same sample)
• the application of sensitivity and specificity in 

evaluating different set of diagnostic criteria may 
be misleading
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Overview.
• CRPS:

• history, epidemiology, pathophysiology

• Diagnostic criteria:
• Veldman’s 1993, IASP 1994, Bruehl’s 1996, AMA 2001, WorkSafeBC 2004, 

Presley Reed 2005, UK Orthopaedics 2005, IASP 2005

• Treatment:
• Pharmacological, surgical
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Treatment.
• Lack of understanding of the underlying pathophysiology and 

lack of objective diagnostic criteria hamper clinical trials of 
therapeutic modalities.

• 2002 comprehensive systematic review (level 1 evidence) on the 
treatment of CRPS type 1 found:
• 27 RCTs were included
• studies were heterogenous in various aspects
• small sample sizes
• cautious conclusion of limited to no evidence on the efficacy of

stellate ganglion or regional block, radical scavenging (topical 
dimethylsulfoxide) prednisolone, acupuncture and manual lymph 
drainage.

• Calcium-regulating drugs and tai chi maybe effective
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• 1998 expert consensus stated that treatment should be 
developed around functional restoration

• most patients will improve as long as sufficient analgesia and 
symptomatic control can be provided to support the exercise 
therapy

• 2002 update → 3 basic treatment measures are required:
• pain management
• rehabilitation
• psychological therapy

• One study identified relative pain reduction of 50% and an 
absolute pain reduction of at least 3 (out of 10) on the VAS as 
clinically meaningful among CRPS patients

• Osenbach remarked that ..indeed most studies of CRPS are 
small anecdotal clinical studies that present little scientific data..
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Pharmacological therapy.
• NSAIDs (level 4 evidence):

• have not been investigated in CRPS patients

• Opioids (level 4 evidence):
• have not been studied

• Antidepressants (level 4 evidence):
• either TCA or SSRI have never been studied I CRPS patients

• Sodium channel blockers (level 4 evidence):
• IV lidocaine effective in reducing spontaneous and evoked 

pain

W E S / Clinical Services

• GABA agonists (level 4 evidence):
• intrathecal baclofen effective in treating dystonia
• no evidence on the analgesic effect of oral baclofen, valproic

acid, vigabatrin, benzodiazepines
• gabapentine effective in reducing pain 

• Steroids (level 4 evidence):
• oral prednisone 10 mg tid effective in improving clinical status

• NMDA-receptor blockers (level 4 evidence):
• e.g. ketamine, DMP, amantadine, memantine have not been 

studied in CRPS

• Calcium regulating drugs (level 4 evidence):
• intranasal calcitonin reduced pain significantly
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• Free radical scavengers (level 4 evidence):
• dimethylsulfoxide (DMSO) or N-acetylcysteine effective in 

reducing pain
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Interventional therapy.
• Sympathetic ganglion blocks (level 4 

evidence):
• not effective

• IV regional block (level 4 evidence):
• reserpine, guanethidine, lidocaine, prilocaine, droperidol not 

effective
• bretylium+lidocaine may be effective
• bolus ketanserin may be effective

• Bier block (level 1 evidence):
• with methylprednisolone + lidocaine not more effective than 

saline
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• Surgical sympathectomy (level 4 evidence):
• limited evidence on its efficacy (best predictor if procedure 

done within 12 months of inciting factors)

• TENS (level 4 evidence):
• may be effective

• SCS (level 4 evidence):
• may be effective
• (may be effective in pain but not in function. See the EBPG’s

own review on this topic)

• Motor cortex stimulation (level 4 evidence):
• may be effective in reducing pain, weakness and increasing 

mobility
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Other treatment modalities.
• Physical therapy (level 4 evidence):

• standardized physiotherapy can provide long term relief of 
pain and improvement of physical dysfunction in children

• physiotherapy may reduce pain and improve active mobility 
in adults

• Occupational therapy (level 4 evidence):
• OT may reduce pain and improve active mobility in adults in 

lesser extent than PT

• Psychological therapy (level 4 evidence)
• CBT + PT may provide long lasting reduction of all symptoms
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• Acupuncture (level 4 evidence):
• conflicting evidence

• Tai Chi (level 4 evidence):
• may be effective
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Cochrane Reviews (level 1 evidence).
• Local anesthetic sympathetic blockade:

• not enough data, its usefulness is questionable

• SCS:
• SCS may be effective in certain patients. However, there is 

little evidence to assess the benefits and harms of this 
treatment

• Sympathectomy:
• evidence for its effectiveness is very weak and based on poor 

studies
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• Systemic local anesthetic agents:
• lidocaine and mexiletine were superior than placebo in 

treating diabetic neuropathy, post herpetic neuralgia and 
cancer related neuropathic pain (not for CRPS in particular)

• see our review on this in the WSN

W E S / Clinical Services

QUESTIONS ?

SUGGESTIONS ?

THANK YOU !
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