
@TawfikLab

Complex Regional 
Pain Syndrome: 
Thoughts & Progress



Off-label use of drugs will be discussed





Pain
An unpleasant sensory and 
emotional experience associated 
with, or resembling that 
associated with, actual or potential 
tissue damage







Not all chronic 
post-injury pain 

is the same 

28 year old female 

Twisted ankle

Persistent pain, 
swelling, redness, 

warmth of right foot



Color change

Hair or nail growth changes











Underrecognized?

Underdiagnosed?



Risk factors for the development of CRPS

Female gender (3:1)

History of trauma or surgery

Genetics

Cast “tightness” after injury



What is up with cast 
“tightness”?









The 
mechanisms 

underlying 
CRPS are 

diverse

Image made in Biorender by 
Claire Jordan





CRPS Diagnosis: Budapest Criteria



Diagnostic Approach to CRPS?

Birklein F. Neurology 2015















Case series participants

Johnson E et al. Front Pain Res. 2021.



Characteristics of presentation

Johnson E et al. Front Pain Res. 2021.



Diagnostics performed

Johnson E et al. Front Pain Res. 2021.



Findings on MR neurography

Johnson E et al. Front Pain Res. 2021.



Team management changes diagnosis



Treatments provided



Surgery 
for 

peripheral 
limb pain

Of patients who underwent surgery:

• 83% had positive findings on MRN

• 44% had more than one category 
of radiologic abnormality on MRN

• 100% had improvement in pain 
after ultrasound-guided block 
prior to surgery



I have CRPS and I need to have surgery: What do I do?

• Work with your Pain Management physician and anesthesiologist to develop a 
plan for managing post-operative pain
• Increase or re-start anti-neuropathic medications (gabapentin, 

nortriptyline) the week prior to surgery and continue for 3-6 months after
• Stop LDN 3-5 days prior to surgery
• Consider Regional Anesthesia (nerve block)
• Consider intra-operative and/or post-operative ketamine (if available)

• Take Vitamin C 500 mg daily x 50 days

• Start PT/OT when clinically stable/able



Specific 
diagnosis 

= 
Specific 

treatment



Treatment for CRPS *must* be multidisciplinary

• Medications
• Physical therapy
• Hand therapy
• Education
• Pain Psychology
• Interventions as 

appropriate

Medication options for 
CRPS:
• Steroids (early)
• Bisphosphonates (early)
• Anti-neuropathics
• Ketamine
• Low-dose naltrexone
• Other…

***Please consult your physician***



Targeting cortical representation: Physical therapy

• Effectiveness of physiotherapy interventions for pain and disability 
associated with CRPS type I and II

• 18 randomized clinical trials (RCTs) included with a total of 739 
participants

• Lack of high-quality evidence

• Most included trials were at “high” risk of bias (either blinding not 
done, patients not randomly assigned…)

Smart et al. Cochrane Database of Systematic Reviews. 2016.



Targeting cortical representation: Physical therapy II

• Graded Motor Imagery (GMI)
• 2 weeks of limb laterality recognition + 2 weeks of imagined 

movements + 2 weeks of mirror box therapy

• Four trials compared GMI to control interventions 

• Overall improvements in pain and function reported immediately 
after the intervention and at 12-week follow-up

Smart et al. Cochrane Database of Systematic Reviews. 2016.



Targeting peripheral inflammation: Steroids

• Steroids decrease post-traumatic inflammation

• Probably most useful in the early/acute phase 
• within 6-9 months of initial injury

• No optimal dose reported
• Prednisolone 100 mg per day with a 25% reduction q 4 days 

(Birklein et al. Neurology 2015)

• My practice has been prednisone three week taper starting with 
6 tabs daily (30 mg) and decreasing by 1 tab daily q3 days (6 
tabs daily x 3 days, 5 tabs daily x 3 days, 4 tabs daily x 3 day 
etc...) until off. (Atalay et al. Pain Physician 2014)

***Please consult your physician***



Targeting peripheral inflammation: Bisphosphonates

• Bisphosphonates reduce bone turnover
• Shown most effective in early/acute phase 

• Within 1 year of initial injury
• Highest efficacy in those with documented osteopenia
• Also likely decrease CRPS-associated inflammation

O’Connell et al. Cochrane Database of Systematic Reviews. 2013.

35-40 mg daily x 8 weeks

***Please consult your physician***



Targeting central neuroinflammation: Ketamine

• Ketamine likely acts to decrease central excitatory signal

• Schwartzman 2009 
• Ketamine 0.35 mg/kg/hr over 4 hours x 10 working days
• Stanford “outpatient protocol”

• Sigtermans 2009
• Ketamine 22.2 mg/hr (mean) continuously for 4.2 days
• Stanford “inpatient protocol”

O’Connell et al. Cochrane Database of Systematic Reviews. 2013.



Targeting central neuroinflammation: Ketamine II

• My own anecdotal impression of ketamine:
• About 1/3 of patients have no improvement

• About 1/3 of patients have improvement during infusion, 
dissipates within minutes-hours of turning off infusion

• About 1/3 of patients have lasting improvement

• Those who ultimately get the most significant improvement 
are the ones who get relief at lower doses (10-25 mg/hr)



Targeting central neuroinflammation: LDN

• Low-dose naltrexone (LDN) may act on the TLR4 receptor 
on microglia to decrease neuroinflammation

• Standard dose is 50 mg, used for opioid addiction and alcohol dependence

• “Low dose” is 4.5 mg, needs to be compounded because standard tablet is 50 mg

***Stanford dose is LDN 4.5 mg at night, 2 hours prior to bedtime***

• Occasional start lower (1 mg at night) or go higher (maximum 9 mg at night)

***Please consult your physician***



Targeting central neuroinflammation: LDN II

LDN may be more effective for fibromyalgia with a fatigue component 

Younger & Mackey, Pain Med 2009.



Targeting the sympathetic nervous system: 
Sympathetic blocks

• Overactivity of the SNS is thought to contribute to CRPS

• Possible mechanism is through decreasing local sensitivity 
to epinephrine

• Reviewed 12 studies (n = 461 total)

• Overall quality of the evidence was low to very low with most 
studies showing no effect at follow up of local anesthetic 
sympathetic blockade

• Anecdotally I have had some luck doing these in “series” 
• 3 blocks each 3 weeks apart

O’Connell et al. Cochrane Database of Systematic Reviews. 2013.



Targeting the sympathetic nervous system: 
Sympathetic blocks II

• Patients received (in random order) lumbar sympathetic 
block with bupivacaine only vs. bupivacaine + 75 U Botox

Carroll I, Clark JD, Mackey SM. Ann Neurol. 2009.

Bupi + 

botoxBupi 

only



Targeting the dorsal root ganglia: Neuromodulation

• 152 patients with CRPS in the lower extremities

• Primary end point: composite of safety and efficacy at 3 
months, and subjects were assessed through 12 months for 
long-term outcomes and adverse events.

• Dorsal root ganglion stimulation also demonstrated greater 
improvements in quality of life and psychological disposition.

• Largest prospective, randomized comparative effectiveness 
trial to date, the results show that DRG stimulation provided 
a higher rate of treatment success with less postural 
variation in paresthesia intensity compared to SCS

Deer T et al. Pain 2017.



Targeting the dorsal root ganglia: Neuromodulation

Deer T et al. Pain 2017.



Ongoing DRG clinical trials

Slide source: Dr. Michael Leong.

• CRPS
• Discogenic Low Back Pain
• Failed Back Surgery Syndrome
• Neuropathic pain
• Peripheral Neuropathy
• Radiculopathy



Targeting autoimmunity: HCQ?

• There are likely autoimmune mechanisms underlying CRPS
• Auto-antibodies to β2-AR and M2 muscarinic 

receptors found in CRPS patients
• IgG from patients with CRPS can “transfer” symptoms 

to mice

• Some clinical data supports the use of steroids, IVIG (high 
dose), thalidomide and other immune modulators

• Hydroxychloroquine (HCQ) is an antimalarial and 
immunosuppressive used in the treatment of RA and SLE

***Please consult your physician***



Patients treated off-label with HCQ for refractory CRPS

Before 
HCQ

After 
HCQ

0

2

4

6

8

10

N
R

S

Average NRS

*

Before 
HCQ

After 
HCQ

0

2

4

6

8

10

N
R

S

Exacerbation NRS

*

a) b)

Haight E et al. Pain Reports, 2020



• CRPS most commonly occurs in 
the distal extremities after minor 
trauma or injury

• Looks like “usual healing” but 
inflammation and pain persist 
beyond expected timeframe

• Treatment must be 
multidisciplinary for best 
outcomes

Summary
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