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CLINICAL PRACTICE

Complex Regional Pain Syndrome

Andreas Goebel, M.D., Ph.D.}?

This Journal feature begins with a case vignette highlighting a rare clinical problem. Evidence
supporting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the author’s clinical recommendations.

Author affiliations are listed at the end A 52-year-old woman with well-controlled mild asthma presents with an 8-month
of the article. Andreas Goebel can be  hjstory of extreme pain in her right wrist, which had been triggered by a carpal tun-
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andreasgoebel @rocketmail.com or at the 1€l release operation. Although the earlier pins-and-needles sensations in her han
University Hospital Aintree, Clinical Sci- were substantially reduced by the carpal tunnel release, she now describes her pain
B”?fsdBIng~vdL°Wer Ln., Liverpool L97AL, a5 burning and “like a vise.” The pain frequently extends to her hand and fingers,
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redtine with occasional shooting into the forearm. The average pain intensity in the wrist is
N Engl) Med 2025;393:2338-43. rated 8 on a scale of 0 to 10 (where 10 indicates the worst pain). Her right shoulder
DOI: 10.1056/NEJMcp2415752 h :th the pain i . 46 10-n0i le. H . kes h oh
Copyright © 2025 Massachuserts Medical Socie,. 2CN1€S, With the pain intensity rated 6 on a 10-point scale. Her pain wakes her at night.
Pressure on her skin is painful, and she reports fluctuating swelling across the af-
fected region. Her skin temperature alternates between warm and cold as compared
with the unaffected hand, and there is occasional mottled-blue discoloration. Her
hand movement is stiff and highly painful. Analgesic medications seem to be inef-
fective. She has continued biweekly physical therapy, but it causes extreme pain.
Recently, she noticed a reduction in her hand swelling without a change in pain. The
results of an extensive workup including a physical examination, repeat nerve-con-
duction studies, inflammatory markers, and cervical spine magnetic resonance im-
aging (MRI) are all unremarkable. Radiography of the hand and wrist shows patchy
osteopenia around the wrist joints; in addition, an MRI of the wrist shows mild
soft-tissue swelling. How would you manage this patient’s condition?

THE CLINICAL PROBLEM

OMPLEX REGIONAL PAIN SYNDROME (CRPS) IS CHARACTERIZED BY SUB-

stantial pain in a distal limb. Approximately 90% of cases are triggered by

physical limb trauma such as an injury (most commonly a fracture) or op-
eration; the condition typically commences immediately to less than 1 month after
the inciting event."? CRPS is associated with two or more objectively elicited ab-
normalities in the affected region, such as tenderness, color change, or swelling
(Fig. 1 and Table 1). CRPS is classified in the International Classification of Diseases,
11th Revision, as a “chronic primary pain” disorder alongside chronic migraines,
fibromyalgia syndrome, and other disorders. These disorders are unique condi-
tions and not secondary to painful somatic diseases or to psychiatric causes. In
addition to involving pain, chronic primary pain disorders are identified by their
association with substantial functional disability or psychological distress.” The
predominant mechanism for chronic primary pain disorders has recently been
termed “nociplastic pain,” which denotes pain caused by a dysfunction of the pe-
ripheral nervous system, central nervous system, or both (Fig. 2). The history of
the nomenclature for this syndrome is extensive and is summarized in Table S1 in
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KEY POINTS

COMPLEX REGIONAL PAIN SYNDROME

« Complex regional pain syndrome (CRPS) is a rare post-traumatic chronic pain condition that affects
a distal limb and is classified in the International Classification of Diseases, 11th Revision, as “chronic
primary pain”; the condition may be autoimmune mediated.

« CRPS is diagnosed according to the Budapest criteria, which require the presence of objective limb
abnormalities in two of four categories: sensory, vasomotor, edema or sudomotor, and motor or

trophic.

- Approximately 80% of patients have substantial improvement within 18 months after disease onset;

later improvement is rare.

« Patient information should emphasize the nerve-function—related cause of CRPS that explains the

relentless pain despite no or minor tissue change.

« Rehabilitative treatment with CRPS-specific physical and occupational therapy is key to improving

function in the impaired limb.

« Treatment with simple analgesic drugs, tricyclic agents, and serotonin—norepinephrine reuptake
inhibitors may improve quality of life but will typically incompletely reduce pain. Multidisciplinary
pain-management treatment that follows the principles of cognitive behavioral therapy and spinal cord
stimulator treatment — in persistent CRPS — can be offered at specialist centers.

the Supplementary Appendix (available with the
full text of this article at NEJM.org).

Both the Food and Drug Administration and
the European Medicines Agency have designated
CRPS as an orphan disease because of its low
prevalence. The condition affects all races. A
Dutch population-representative, retrospective,
case—control study conducted with general prac-
tice registries showed that CRPS (when con-
firmed by a visit with an expert) had the greatest
association with osteoporosis (odds ratio, 5.6;
95% confidence interval [CI], 1.8 to 17.1), asthma
(odds ratio, 3.0; 95% CI, 1.1 to 8.0), and men-
strual cycle-related disorders (odds ratio, 3.0;
95% CI, 1.1 to 8.7) in the year before disease
onset; the study also showed a general associa-
tion of CRPS with migraines (odds ratio, 2.6;
95% CI, 1.1 to 6.5)" and long-term use of angio-
tensin-converting—enzyme inhibitor medication
(odds ratio, 4.6; 95% CI, 1.1 to 19.3)." The peak
incidence of CRPS as determined in this study
occurred when patients were in their 60s.? Ap-
proximately 80% of cases are monophasic disor-
ders (involving a single episode without relapse)
that improve substantially within 18 months
after disease onset.”* An enduring motor dys-
function, including reduced grip strength and
other symptoms such as cold sensitivity, may
occur as a post-CRPS syndrome associated with
functional impairment."* Patients presenting to
specialized care centers are typically in their 40s
or 50s and often have persistent CRPS (lasting

longer than approximately 18 months),! which
is a considerably disabling long-term condition.
Spread of CRPS to other limbs (in 5% of pa-
tients)®® or pain in additional areas of the body
will develop later in some patients. Risk factors
for worse outcomes in patients with early CRPS
(i.e., within the first few months after disease
onset) include higher pain intensity, more-severe
disability, and anxiety.’® CRPS is rare in children
and adolescents, in whom symptoms typically
begin without CRPS-triggering trauma or after
only minor trauma.?

Understanding of the pathophysiological fea-
tures of CRPS has progressed over the past de-
cade.’® CRPS-associated regional vasomotor and
sudomotor (related to sweat glands) changes are
thought to be caused by both neurogenic inflam-
mation and abnormal regional autonomic activa-
tion. Neurogenic inflammation is an inflamma-
tory response in tissue caused by the antidromic
release of neuropeptides, including substance P
and calcitonin gene-related peptide, from sensory
nerve endings, which causes swelling, warmth,
redness, nail and hair growth, and hyperhidrosis.
Abnormal regional autonomic activation is an ab-
normal activation of regional autonomic nerves
through unknown mechanisms or an abnormal
responsiveness of adrenoceptors that may inde-
pendently contribute to temperature regulation,
skin-color changes, swelling, sweating, and nail
and hair growth. In the affected skin of patients
with early CRPS, the concentration of inflamma-
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tory mediators is elevated and neuropeptides are
abnormally active.’ Early CRPS is frequently ac-
companied by patchy regional bone changes,” and
a subgroup of persons with CRPS has minimal
injury to nerve fibers in the skin®*?!; both changes
are of uncertain relevance.

CRPS has been shown to be associated with
specific microbiome signatures.”? Patients with
early CRPS and those with persistent CRPS har-
bor circulating autoreactive IgM and IgG anti-
bodies, respectively, which elicit core phenotypic
elements of CRPS when transferred to hind-paw—
injured rodents.?*** White male persons with CRPS
may have a permissive (facilitating but not causing

the development of disease) genetic background.”
In persistent CRPS (Fig. 1), widespread skin sen-
sitivity may occur, which is consistent with a
possible contribution of central sensitization (in-
creased responsiveness of neurons in the central
nervous system to their normal or subthreshold
input), although this mechanism has not been
directly proved.®! Whether central sensitization
plays a role in limb pain in persons with CRPS is
unknown.

After the onset of CRPS, the degree of func-
tional impairment and distress is affected by
biologic, psychological, and social factors. CRPS
is triggered by physical trauma, which can lead

A Complex Regional Pain Syndrome (CRPS) Symptoms
Early CRPS Persistent CRPS
« Swelling « Painful sensitivity « Reduced visible symptoms and signs
« Pain « Abnormal hair growth « Steady or increased pain and motor dysfunction
+ Motor dysfunction « Abnormal sweating « Increased painful sensitivity
+ Mottled discoloration « Temperature changes
(red or blue)
B CRPS Timeline
Painful sensitivity
2> Pain and motor
E dysfunction
2 Development of
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-og_ Swelling,
£ Early CRPS, Resolving ClerA TR,
> temperature changes,
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temperature changes, and sweating. Some motor
dysfunction and painful sensitivity may remain (dashed line). SN T --o___ _ __ ___
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Figure 1. Symptoms and Signs of CRPS in the Affected Limb.
Panel A shows the typical features of both early CRPS (i.e., within the first few months after disease onset; obvious signs include swell-
ing, reddish-blue mottled discoloration, increased hair growth on the back of the hand, and sweatiness) and persistent CRPS. Panel B
shows the timeline of early CRPS and persistent CRPS. Among the 80% of patients with CRPS whose pain resolves naturally, the decrease
in pain typically starts between 4 and 15 months after CRPS onset and almost never starts later than 18 months.
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Table 1. CRPS Assessment.

Budapest criteria for the diagnosis of CRPS*

A. Chronic pain in a limb (persistent or recurrent for longer than 3 months) is present.

B. The pain is associated with at least one symptom in three of four categories.
B.1 Sensory: hyperalgesia or allodynia
B.2 Vasomotor: temperature asymmetry, skin-color changes, or skin-color asymmetry
B.3 Sudomotor or edema: edema, sweating changes, or sweating asymmetry

B.4 Motor or trophic: decreased range of motion, motor dysfunction (weakness, tremor, or dystonia), or trophic
changes (hair, nails, or skin)

C. The patient must have at least one sign at the time of evaluation in two or more of four categories.

C.1 Sensory: hyperalgesia (to pinprick) or allodynia (such as to light touch, deep somatic pressure, 7 or joint move-
ment)

C.2 Vasomotor: temperature asymmetry, skin-color changes, or skin-color asymmetry
C.3 Sudomotor or edema: edema, sweating changes, or sweating asymmetry

C.4 Motor or trophic: decreased range of motion, motor dysfunction (weakness, tremor, dystonia, or myoclonus),i
or trophic changes (hair, nails, or skin)

D. The pain is associated with at least one of two categories.
D.1 Emotional distress
D.2 Interference with daily life activities and social participation
E. The pain is not better explained by another condition.
Pain-focused medical history
How the condition started
Pain intensity§ and nature (e.g., burning or aching); improving and worsening factors

Limb awareness (“Does your limb feel strange or alien to you? Is it distorted in size or in its position in space?
Do you feel like cutting it off?”)?

Fatigue; quality of cognition including short-term memory, or “brain fog”
Medical history, medications for pain and other conditions
Other chronic pain, including back or pelvic pain, headaches or migraines, or bowel or bladder pain
Other symptoms, such as hyperacusis or bladder or bowel symptoms*
Biopsychosocial assessment and medical history
Patient understanding of the condition
Effect of pain
Sleep (how long, sleep interruptions, whether the bed covers are painful, whether the sleep is refreshing)
Mood (frustrated, irritable, down, anxious, angry)
Daily function, including household activities, personal hygiene, and spare-time activities
Mental response to pain that may affect function (“Do you have worrying thoughts and feelings about your pain?”)®
Screening for anxiety and depression and post-traumatic stress disorder symptoms
Social situation and support, work history, litigation related to trauma that triggered CRPS

General medical history including mental health, first-degree relatives with diagnosed conditions such as neurodiver-
sity conditions in biologic children®

Complex regional pain syndrome (CRPS) is diagnosed on the basis of clinical symptoms and signs. Criteria A through

E are met. Diagnostic symptoms and signs of type 1 CRPS (absence of nerve damage in a limb) and type 2 CRPS (pres-

ence of nerve damage in a limb) are identical. Patients who meet some but not all Budapest criteria and have never

been documented as having met the Budapest criteria are considered to have CRPS not otherwise specified (NOS);

little research exists on how CRPS NOS should be managed.” Regional osteoporosis is often present in early CRPS but

does not contribute to the diagnostic algorithm. Further information about the diagnostic procedure is provided in the

Supplementary Appendix.

" Pain in response to even mild blunt pressure is the signature feature, which also distinguishes CRPS from most neuro-
pathic pain conditions.?

& Nerve conduction studies are normal; limb dystonia and myoclonus are rare, severely disruptive phenotypes within the

motor category.

Pain intensity is measured on a scale of 0 to 10, where 0 to 3 indicates mild pain, 4 to 6 indicates moderate pain, and

7 to 10 indicates severe pain.

=
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patients to pursue legal recourse. If a patient is
involved in legal consultation regarding the CRPS-
triggering trauma, the treating clinician should
be made aware of it, because the legal assess-
ment process causes additional distress and can
interfere with clinical management.

STRATEGIES AND EVIDENCE

EVALUATION

CRPS is diagnosed by assessment of disease
signs and symptoms in the affected limb (Fig. 1).
The Budapest criteria define the diagnostic algo-
rithm (Table 1). These empirically informed cri-
teria were developed through a consensus process
and then validated for their diagnostic sensitivity
and specificity (0.99 and 0.68, respectively, for
the clinical criteria).”*® Beyond diagnosis, a com-
prehensive biopsychosocial pain assessment can
aid clinicians in determining the broader health
care needs of their patients (Table 1).

Although two subtypes of CRPS are tradition-
ally recognized, which are defined by the ab-
sence (type 1) or presence (type 2) of damage to
a nerve caused by the CRPS-triggering trauma,
their manifestations are similar. In the rarer
type 2 CRPS, disease signs in the affected limb
must extend beyond the territory of an involved
nerve. Peripheral nerve damage can lead to in-
nervation territory—restricted neuropathic pain
and autonomic signs; some patients with type 2
CRPS therefore present with a mix of CRPS pain
and neuropathic pain (Fig. 2).” Autonomic signs
in the affected limb in persons with CRPS tend to
abate over time; the Valencia consensus—based
adaptation of the Budapest criteria clarifies that
patients can receive the CRPS diagnosis (a third
subtype) as long as disease signs in the limb had
been documented at an earlier assessment.” The
historical understanding that CRPS develops in
stages is obsolete.

CRPS is not a diagnosis of exclusion; basic test-
ing for important differential diagnoses should be
considered (Table 1). The diagnostic workup var-

Figure 2 (facing page). Pain Mechanisms.

Shown are the mechanisms of nociceptive pain (Panel
A), neuropathic pain (Panel B), and nociplastic pain
(Panel C). CRPS itself is considered nociplastic pain; it
is not considered neuropathic pain because no lesion
or disease directly affecting the nervous system has
been identified.

ies according to the inciting trauma and, where
appropriate, should be conducted in coordina-
tion with the trauma care team. Screening radio-
graphs, MRI of the limb, and assessment of in-
flammatory markers in the blood may be needed
to identify local bony, inflammatory, or infectious
pathologic features unrelated to CRPS, whereas
nerve-conduction studies and spinal MRI can be
used to screen for possible nerve damage. Rarer
differential diagnoses include lymphatic or ve-
nous obstruction, rheumatologic and systemic
neuropathic conditions, and others (additional
examples are provided in the Supplementary Ap-
pendix).

MANAGEMENT

Effective management of CRPS addresses the
effect of the condition through four pillars of
care: education, pain relief, physical rehabilita-
tion, and psychological intervention.? The health
care team typically involves physicians, physical
therapists, occupational therapists, and psycholo-
gists. In some cases, this care is provided in desig-
nated pain clinics.

Education

Understanding CRPS can be difficult for both
physicians and patients because of the extreme
pain that appears to be disproportionate to any
objective tissue damage. High-quality condition-
related education is therapeutic in itself.” Perti-
nent patient-education points are listed in Table 2.

Pain Relief

In the context of the rarity of CRPS and its often
self-limiting natural course, few randomized con-
trolled trials evaluating therapies have been con-
ducted. Most treatment recommendations are
based on expert opinion in the absence of high-
or moderate-certainty evidence.?

Regarding the prevention of CRPS, vitamin C
may reduce the incidence of the condition after
an initial trauma. In a meta-analysis of three ran-
domized, placebo-controlled trials assessing the
prevention of CRPS in 875 patients with wrist
fractures, vitamin C (at a dose of 0.5 g taken daily
for 50 days starting the day of injury) reduced the
risk of CRPS (relative risk, 0.54; 95% CI, 0.33 to
0.91; P=0.02).%

In established CRPS with a duration of up to
18 months, most pain-relief interventions aim
to reduce CRPS-related pain until the condition
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Table 2. Educational Content for Patients.

The condition is caused by abnormally sensitized pain nerves.

The reason for activation of the pain nerves may be an autoimmune reaction, which was triggered by the trauma that
incited CRPS or was already present but became harmful only after the CRPS-inciting trauma (e.g., because tissues
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were changed).

improvement, CRPS is unlikely to recur.

recovery. Not using the limb is likely to worsen pain.

horizon.

activities.

CRPS does not cause structural change except in extremely rare complications.
CRPS is not caused by a faulty surgical technique or by the patient’s own actions.

Four of every five patients will naturally recover within the first 1.5 years toward a state of much less pain. After such

If pain is unchanged by approximately 18 months, natural pain recovery becomes unlikely.

Specialized CRPS physical therapy is typically hands-off and differs from hands-on physical therapy, which the patient
may have had; it is not supposed to substantially increase pain.

For physical therapy to be successful, effort and engagement are essential. Physical therapy can help to calm sensi-
tized nerves, allowing a reduction of skin sensitivity, getting the limb moving if movement is challenging, improving
activity participation, and often achieving partial pain relief. In early CRPS, specialist physical therapy may hasten

A distressing sense of the limb not belonging and of abnormal limb size and position in space is common and is at-
tributed to poorly understood disturbed communications between the body and brain; improvement is possible
with specialized CRPS physical therapy or occupational therapy.

Treatment with bisphosphonates and glucocorticoids may help to hasten recovery in patients with recent-onset CRPS;
no other medication is known to modify the underlying disease process. Pain-relief medications and interventions
can be tried but may have a limited effect; on the basis of recent research, several new treatment options are on the

One-to-one psychological support or group-based multidisciplinary pain management is often useful and aims to help
patients understand CRPS, manage the effect of CRPS on their life, and support them in engaging in meaningful

If pain persists beyond 18 months, neuromodulation treatment may be offered, which has a 50% chance of reducing
CRPS pain by 50% but is also associated with certain risks.

naturally improves. Bisphosphonates may exert a
therapeutic effect through antiinflammatory and
antiosteoclastic actions. One meta-analysis of 10
trials (733 patients) found that bisphosphonates
were associated with a 10-point improvement in
score on a 100-point pain scale (95% CI, —18.9 to
—1.1). This evidence is limited by unexplained
statistical heterogeneity among the trials. The
most substantial effects of bisphosphonates have
occurred in trials that have restricted inclusion to
patients with recent-onset CRPS (duration of <4
months), whereas trials involving patients with a
longer average duration of CRPS (>12 months)
have shown no evidence of an effect.”’

A common practice is to prescribe a limited
course of oral glucocorticoids in patients with a
CRPS duration of up to 6 months, such as 100 mg
of methylprednisolone for 4 days followed by a
decrease of 25 mg every 4 days. However, evidence
supporting this treatment is of poor quality.3®3!

Expert consensus is that simple analgesic drugs,
including nonsteroidal antiinflammatory drugs

(NSAIDs), acetaminophen, and weak opioids, may
mildly modify CRPS pain and can reduce proxi-
mal musculoskeletal pain in the shoulder or hip
that develops in response to the intense CRPS
pain affecting the distal limb.?> Gabapentinoids
(gabapentin and pregabalin), which can be ef-
fective in the treatment of neuropathic pain3
(Fig. 2), are often tried when the nature of CRPS
pain is described in neuropathic terms (such as
“burning,” “a vise,” or “ant-crawling”). Random-
ized controlled trials of the appropriate dose of
gabapentinoids in persons with CRPS have not
been conducted.

The balance between pain relief and harm
caused by potent opioids is not favorable. Opioids
are far less effective in chronic primary pain, in-
cluding CRPS, than in oncologic pain. In addi-
tion, tolerance develops within weeks to months,
adverse effects are common, and the risk of opi-
oid dependency is substantial.®

Low-dose tricyclic antidepressants adminis-
tered in the evening may be prescribed, which
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can improve sleep and reduce pain intensity in
other chronic primary pain conditions.® Tricyclics
often cause a “hangover” effect the next morning,
which can be prevented by taking them earlier in
the evening.

Serotonin—norepinephrine reuptake inhibitors
such as duloxetine, milnacipran, and venlafaxine
are effective in some chronic primary pain con-
ditions and therefore may be effective in CRPS.
However, dedicated randomized, controlled trials
of tricyclics or serotonin—norepinephrine reup-
take inhibitors in CRPS have been lacking.*3**

Pain medications are not considered to have
disease-modifying effects in CRPS. There is evi-
dence that they can become less efficacious over
time,* and discontinuing the medications (grad-
ually for gabapentinoids and antidepressants®®)
should routinely be considered.

A local injection of anesthetic to regional sym-
pathetic ganglia appears to be effective in many
patients in the short term. However, evidence
suggests an overall lack of a durable effect,”
even after repeat administration of such a nerve
block.®

Spinal cord stimulators and dorsal root gan-
glion stimulators are neurologic pacemakers used
in specialist centers and are thought to override
painful impulses from the periphery. Small stud-
ies suggest that spinal cord stimulation may re-
duce CRPS pain by 50% in up to 50% of pa-
tients.* The effects of treatment with spinal cord
stimulation slowly diminish over 5 years*; simi-
lar evidence from a randomized controlled trial of
dorsal root ganglion stimulation is not available.”

Two randomized trials of intravenous infu-
sions of low-dose ketamine showed reductions
in CRPS pain, although both trials lacked an
active placebo, so some participants may have
been aware of their trial-group assignment.*>*
This treatment has a time-limited effect, and ad-
verse effects include discomforting euphoria and
hallucinations.*”

Methods involving noninvasive transcutane-
ous brain stimulation are emerging technologies
for the treatment of neuropathic pain with few
side effects, but no sufficient evidence exists
with respect to CRPS.?? The two largest medica-
tion trials involving persons with persistent
CRPS have shown a lack of efficacy for the im-
mune modulator drugs lenalidomide and low-
dose (0.5 g per kilogram of body weight) intra-
venous immune globulin.***

Surgery

In cases of severe, recalcitrant CRPS, limb am-
putation has been advocated in order to improve
function and reduce pain.*® However, amputation
is an extreme intervention, and the risk-benefit
profile is too uncertain to allow recommendation
of this approach.>¥ Very rare complications of
CRPS include skin ulcerations, malignant ede-
ma, and osteomyelitis, which have an unknown
pathogenesis. A detailed protocol for the manage-
ment of complications, including limb dystonia,
is available in Appendix 10 and the Pain Medicine
section of the U.K. CRPS guidelines.?

Some health care professionals advocate for
therapeutic nerve decompression to treat CRPS
when nerve conduction studies indicate nerve
compression in part of the pain-affected area.
However, controlled trials assessing the risks,
including the risk of worsening of CRPS, as com-
pared with the benefits have been lacking.

Consideration of surgical interventions indi-
cated to treat CRPS-independent pathologic con-
ditions in the CRPS-affected limb, such as joint
instability, must balance the risk of postoperative
worsening or rekindling of CRPS. Expert con-
sensus recommends waiting for CRPS abatement
first, when possible and when CRPS has been
present for less than 18 months, to reduce compli-
cations of surgery in a CRPS-affected limb.?

Physical Rehabilitation

Appropriate limb mobilization very early after
trauma may prevent CRPS development,*” an effect
that can be modeled in rodents.* Physical ther-
apy or occupational therapy (or both) that uses
CRPS-specific regimens is considered crucial to
effective treatment in all patients with CRPS, in-
dependent of disease durations.? However, there
is no high-certainty evidence of the effectiveness
of any rehabilitative intervention in CRPS.¥” Ex-
pert consensus states that the most appropriate
kind of physical therapy for persons with CRPS
is gentle and typically nonmanipulating.> This
form of gentle physical therapy can reduce the
sensitivity of pain processing so that everyday
activation such as movement or touch gradually
becomes less painful. Limb movement is restrict-
ed in persons with CRPS not only because the
limb is painful but also because of poorly under-
stood changes in its cortical representation that
interfere with movement. Appropriate physical
therapy or occupational therapy that addresses
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this element involves imagery techniques such as
mirror therapy and graded motor imagery.>**! The
European Pain Federation (EFIC)—curated Web
application, CRPS Assist, aids physiotherapists
and occupational therapists and is available for
free in English, Spanish, and 28 other languages
(https:/[crps.europeanpainfederation.eu/).

In children and adolescents, physical therapy
or occupational therapy administered in accor-
dance with the same principles used with adults
is the mainstay of treatment. This method will
support functional restoration in almost all cases
despite the persistence of some CRPS symptoms
in approximately 50% of patients.

Psychological Support and Pain-Management
Programs
Psychological factors assessed before or imme-
diately after the inciting injury have not been
shown to be a cause of or a risk factor for CRPS.
However, depression, anxiety, and post-traumatic
stress disorder are often diagnosed after CRPS
onset, and their presence adversely affects the
severity and prognosis.’®>> CRPS pain is highly
distressing, and psychological interventions are
often warranted to support patients with long-
term management of pain, as with any illness
associated with mental distress. Both psychologi-
cal therapy for the patient and a pain-management
program involving interdisciplinary therapy are
typically based on cognitive behavioral therapy or
acceptance and commitment therapy.
Pain-management programs also include psy-
chologically informed physical rehabilitation in
line with the principles outlined above; they aim
to reduce pain-related distress, overcome fear
avoidance, and improve acceptance of and ad-
justment to the condition, self-efficacy, mood, and
pain coping. One third of patients with persis-
tent CRPS may have substantial functional im-
provement with this type of approach.” Substantial
abatement of pain is rare because the underlying
disease process is not being addressed. In our
practice, pain-management programs are typi-
cally offered after medication adjustment but
before neurostimulation approaches.

GUIDELINES

A systematic review in 2022, which used the
Appraisal of Guidelines for Research and Evalu-
ation tool to assess seven guidelines from six

organizations, identified the U.K. Royal College
of Physicians CRPS guidelines as the only high-
quality consensus guidelines for the diagnosis
and management of CRPS.>** The CRPS man-
agement outlined in here is largely consistent
with these guidelines and with more-recent Ger-
man guidelines® and U.S. guidelines®; variations
related to interventional treatment are listed in
Table S2.

AREAS OF UNCERTAINTY

Whether the clinical phenotype of CRPS is sus-
tained by serum IgG and IgM autoantibodies
(which induce painful hypersensitivities in ro-
dents?®) and the CRPS-associated abnormal mi-
crobiome?? is unknown. The efficacy in CRPS
of medications used in other chronic primary
pain conditions, those used in neuropathic pain,
or combinations of these medications is uncer-
tain. Whether early physiotherapy or bisphos-
phonate treatment, in addition to decreasing
CRPS symptoms, also prevents the development
of persistent CRPS or reduces long-term func-
tional disability is unknown.** Given the obser-
vations with respect to immune-mediated mech-
anisms, trials using immunomodulating agents
are needed. Finally, whether psychological fac-
tors are causes or consequences (or both) of CRPS
is unclear.

CONCLUSIONS AND
RECOMMENDATIONS

The patient in the vignette presents with ongo-
ing high-intensity pain 8 months after the onset
of CRPS. She has been receiving physical therapy
that has been exacerbating her pain and may not
be appropriately applied. Much of the treatment
I would provide for her would involve education
(Table 2). Her prognosis for a natural recovery
from her intense pain is good, but she is outside
the time frame for prescribing bisphosphonates
or glucocorticoids. My goal would be to support
her in managing her life as best as possible until
the condition abates naturally. The initiation of
medications may provide a temporary mild de-
crease in pain and improvements in sleep and
mood. I would prescribe a trial of nortriptyline
at a dose of 10 mg and gradually adjust the dose
to 40 mg over 4 to 6 weeks, with the main goal
of improving sleep. I would add a second drug if
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there is an effect with nortriptyline with accept-
able adverse effects but persistent pain. If there
is no effect with nortriptyline, I would switch to
duloxetine and then try gabapentin or pregaba-
lin. I may prescribe NSAIDs to reduce her reac-
tive shoulder pain, and I may offer a prescription
of mild opioids as needed to ameliorate pain
flares. I would ensure she receives the special-
ized physical therapy and occupational therapy
specific to CRPS. I would inform her about the
options regarding multidisciplinary pain reha-
bilitation and neuromodulation therapy for the
less-likely scenario that her pain would not
improve by 18 months. At this point, I would
recommend waiting to use stimulation therapy
until all other interventions have been exhaust-

ed, because rare serious risks are associated
with stimulation therapy.

Disclosure forms provided by the author are available with
the full text of this article at NEJM.org.
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