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Criteria for CRPS



Background

• Sympathetic blocks are effective in the management of CRPS

• Lumbar sympathetic ganglion block is widely used treatment for CRPS in their 
lower extremities

• It uses a LA exerting a temporary blocking effect in chronic refractory CRPS

• Neurodestructive procedure ; radiofrequency, thermocoagulation, chemical 
neurolysis can be considered

• Potential morbidity : genitofemoral neuralgia, postsympathectomy neuralgia





- Prolonged pain relief without severe adverse events in CRPS after BoNT-A via 
LSB

- Superior cervical sympathetic ganglion blocked for 1 month or longer

- Unclear sympathetic blocking effect ; increased temp or blood flow after BoNT-
A accompanying pain relief in clinical practice

Background



Botulinum toxin mechanism of action



Hypothesis

Injection of botulinum toxin A would prolong the sympathetic

blocking effect when compared to local anesthetic for lumbar

sympathetic ganglion block



Method

• Investigator-initiated, randomized , double blind , controlled trial

• Approved by institutional review board of the Seoul national university hospital

• Registered in the clinical research formation service ; Feb 28,2019

• All methods and results have been reported based on the consolidated standards 
of reporting trial guidelines



Inclusion criteria

• 18-85 yr. of unilateral lower CRPS patients

• Averaged 11-pointed NRS ≥ 4 within the 
previous week from screening day

• CRPS- pain duration ≥ 6 month

• Confirmed ∆T > 1.5 ⁰C in 20 min in 
ipsilateral foot during screening test

• Ability to comprehend the questionnaire

Exclusion criteria

• Peripheral vascular disease / NMJ disorder

• Having undergone neurodestructive procedures

• Having botulinum toxin A injection within 6 month

• On AMG, curare, topical therapy on their foot

• Lumbar spine anatomical variation

• Allergic to LA or Botox

• Pregnancy / breastfeeding

• Coagulopathy / infectious condition

• Participating in another clinical trial within 30 days



Randomization and masking
• After obtaining consent , randomization was conducted in OR after screening LSB on same day

• LSB were perform at L2 & L3 using 1.5 ml of 0.5%levobupivacaine

• ∆T > 1.5 ⁰C in 20 min in the ipsilateral foot

• Randomly assigned (1:1) into control group or botulinum toxin group

• Pharmacist prepared concealed allocation for random treatment assignments base on computer-
generated random number

• Group allocation code, pharmacist aseptically formulated the syringe with active treatment or control 
solution ; transparent & indistinguishable

• Patients and investigators were blinded to treatment assignment



Procedure

Target site ; 1-2 ml of contrast agent was injected to confirm adequate spread around target

Similar process was conducted at L3

Before randomization, screening LSB were perform in OR with fluoroscopic guidance

NIBP,EKG, O saturation monitoring & prone position
RLS intravenous infusion + temperature probes were attached to both sole 

After sterilizing skin puncture size  => surgical drape was covered

21G 15 cm. Chiba needle was advanced at L2 after 1% lidocaine infiltration under fluoroscopy 
guided oblique projection



Procedure

0.5% levobupivacaine 1.5 ml injected into both needle

After identifying a temperature increase in ipsilateral sole within 20 min

0.25% levobupivacaine 8 ml ( control) VS botulinum toxin A 75 IU+ NSS up to 8 ml 
( both 4 ml into each Chiba needle)



Primary outcome

∆T on affected sole compared with

unaffected sole at 1 postprocedural month

measurement: infrared thermography 

by blinded nurse

Temperature sampling ≥ 5 site in each foot 

And calculated the average ∆T

(at 23 C & 50% without direct sunlight or 
radiant heat)

Secondary outcome

• ∆T Of Sole asymmetries from baseline to 
3 month

• Mean pain intensity was assessed using 
NRS at baseline, 1 month, 3 month

• peak systolic velocity of ipsilateral 
popliteal artery

( before,immediately,1 month,3 month)

• Modified intolerance symptom severity

• Patient’s global impression at 1 & 3 
month



Statistical analysis
• Sample size was calculated base on pilot data

• Hypothesizes average ∆T 1.3 ⁰C (SD1.2); botulinum toxin & 0 ⁰C (SD1.2);control group at 1 month

• Calculated 19 patients/group (power 90%) ± 20% ; 48 participants (24 patients/group)

• Statical analyses : R version 3.6.1

- Categorical , normally distributed , nonnormally distributed were presented as proportion (%),   

mean ± SD, median with interquartile ranges

- Data normality : Shapiro-Wilk test

- Categorical & continuous : chi-square/Fisher’s exact test, independent t test

• Statistical significant : P < 0.05





Result

No difference



Change of relative temperature asymmetries from baseline

At 1 month

Botox : 1 ⁰C ± 1.3 ; 95% CI,0.4 to 1.5

VS

Control : 0.1 ⁰C ± 0.8 ; 95% CI,-0.3 to 1.5

P=0.02 P=0.009



P=0.003 P=0.003

Changes of 11 point NRS



Changes of the cold intolerance

P< 0.001



At 3 month

Botox : ∆T 1.1 ⁰C ± 0.8     VS   control : ∆T -0.2 ⁰C ± 1.2 



Pain score at 1 month [ Botox : -2.1 ± 1.0   VS   control : -1 ± 1.6 ]

Pain score at 3 month [ Botox : -2.0 ± 1.0    VS   control : -0.6 ± 1.6 ] 





Returned to baseline levels at 1 and 3 months [ Non-significant]



P< 0.015  [3 month] P< 0.014 [ 3 month]

Frequencies of symptoms in the cold intolerance questionnaire

P=0.041
Between group

P=0.002
Between group



• Patient’s global impression change : ( 78% VS 54% , P=0.081 at 1 month)

( 70% VS 46% , P=0.1 at 3 month)

• Positive correlations between the initial & postprocedural immediate peak systolic velocities

( r=0.64,  P<0.001)

• Patient with higher baseline peak systolic velocity presented a greater improvement in cold 
tolerance after LSB

• Safety ; mild post procedure dizziness , back pain ,  no genitofemoral neuralgia

Result



Result

No correlations between the temperature increase and a
reduction of the NRS at any time point

(r=-0.16,P=0.032 at 1 month ; r=-0.21,P=0.194 at 3 month)



Discussion

• Botulinum toxin A dissolves the synaptosomal associated protein 25, membrane fusion with 
synaptic vesicle

• Suppress the exocytosis of Ach & neurotransmitters in autonomic cholinergic synapse, NMJ, 
sensory neuron

• Sympathetic overflow is possible CRPS pathophysiology

• Botulinum injection onto LSB, which enhance peripheral microcirculation with subsequent 
temperature increase in ipsilateral foot



• This is 1st RCT study on clinical effect of botulinum toxin A to confirm prolonged temperature 
increase & pain reduction in CRPS

• Primary outcome was ∆T rather than pain reduction

( CRPS do not always respond to LSB; rather, most patients present temperature increase after LSB)

• Their patients had chronic and highly refractory CRPS, small differences  in pain reduction 
between group

• Initial peak systolic velocity represent vascular integrity, were strongly correlated with reduced 
cold intolerance symptom 

Discussion



Suggestion

• Small-scale study reported that subcutaneous or IM botulinum toxin injections improved pain 
intensity in CRPS

• Our results added botulinum toxin A onto LSB improved sensory symptoms; arching, numbness

• Further study ; investigate whether improve multiple symptom domains in CRPS or most effective 
route and site of injection for pain reduction



limitations

• Single center small-scale trial ; patients had highly intractable CRPS which required visit 3rd

hospital

• RCT didn’t include a placebo group ( NSS injection instead of LA )

• Need for studies with a longer follow up to investigate the more prolonged effect of botulinum 
toxin A

• Didn’t examine inflammatory cytokines or electrophysiologic tests for verifying changes in 
sensory symptom

• 75 IU of botulinum toxin A may not be sufficient for exerting its full effectiveness for LSB 

( compared to previous study , dose dependent blocking effect)



Critical Appraisal : RCT

Does this study address a clear question?



• Are the results of this single trial valid?

Critical Appraisal : RCT



• Are the results of this single trial valid?

Critical Appraisal : RCT



• What were the results?

Critical Appraisal : RCT

yes

no



• Can I apply these valid, important results to my patients?

Critical Appraisal : RCT


