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•        Disclosure slide  
 
I do sporadic lectures for Mundipharma (Oxycontin®) and 
Aché (Dorene®) companies since june/2015 
 



•        Learning objective 
 
Summarize invasive and non-invasive treatment options for 
neuropathic pain 
 
 
 
•        Key message:  
 
Dont wait for guidelines to help your patient! Increase your 
treatment options by using evidence-based treatments that 
are not included in formal guidelines yet 



Alternative treatments for NP 
■ Acupuncture 
■ PENS 
■ Capsaicin 
■ Botulinum toxin 
■ Lipoic Acid 
■ Cannabis  
■ Hypnosis 
■ Biofeedback 
■ Motor Imagery 
■ Surgery 
■ rTMS 
■ tDCS 
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Liu X, Zhu B, Zhang SX.  
Relationship between acupuncture analgesia and descending 
pain inhibitory mechanism of nucleus raphe magnus and PAG.  
Pain. 1986;24: 383-96. 

Acupuncture can activate the PAG and induces analgesia via 
descending pain inhibition.  



NO NEUROPATHIC PAIN PATIENTS! 



Tong Y, Guo H, Han B.  
Fifteen-day acupuncture treatment relieves 
diabetic peripheral neuropathy.  
J Acupunct Meridian Stud 2010;3:95–100. 
 

Positive results in Neuropathic Pain: 

Abuaisha BB, Costanzi JB, Boulton AJ. 
Acupuncture for the treatment of chronic 
painful peripheral diabetic neuropathy: A long-
term study.  
Diabetes Res Clin Pract 1998;39:115–21. 



However... 



The Gate Control Theory 
Melzack and Wall, 1965 

Non-nociceptive afferents “close”...  

Melzack R, Wall PD. Pain mechanisms: a new theory. Science. 1965;150:971-9. 

“Closed gate” for 
pain inputs! 

a gate to the SNC transmission of noxious input 



No significant differences in comparison to placebo 





Decrease the number of pills/day 
PENS 

SHAM 

PENS SHAM 



Other “skin” treatments 



Trader Joe’s Market. Boston, 2012 



Ziegler D, Ametov A, Barinov A, Dyck PJ, Gurieva I, Low P, Munzel U, Yakhno N, Raz I, Novosadova M, Maus J, 
Samigullin R 

TSS = summation of main 
symptoms: lancinating,  
stabbing, burning pain, 
paresthesia and numbness 

181 patients 
5 weeks 
12 discontinued (N/V) 



► 5-week treatment in 66 patients 
 
► Oromucosal spray 



        

Placebo 

CBM 





PLEASANT FEELING UNPLEASANT FEELING 



Biofeedback is information about your biological functions.  
 
It works by detecting changes in your body and providing you with visual information of 
these changes. 
 
When you see this information, you can then go through a "trial and error" strategy where 
you learn to control your biological response. 

Reference: http://www.stress-relief-tools.com/how-biofeedback-works.html 



Jensen MP, Barber J, Romano JM, Hanley MA, Raichle KA, Molton IR, Engel JM, Osborne TL, Stoelb BL, 
Cardenas DD, Patterson 

► 29 subjects; 
► Daily treatment for 10 days 
► Stanford Hypnotic Clinical Scale to measure global hypnotizability. 
► Duration of effect = 3 months 



Controle CRPS I 

Neurology. 2003;61:1707-15. 





Easy!!!! 

From Google 





Methods: 

Results: 





Nature Clin Pract Neurol. 2007;3:383-93. 

Estimulação magnética transcraniana  
- Repetitiva - 

Estimulação elétrica transcraniana  
- Contínua - 
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High-freq, SII 

Slow freq, DLPFC 

High-freq, M1 

3 main strategies 



1: Ahmed MA, Mohamed SA, Sayed D. Long-term antalgic effects of repetitive transcranial magnetic stimulation of motor 
cortex and serum beta-endorphin in patients with phantom pain. Neurol Res. 2011 Nov;33(9):953-8.  
 
2: André-Obadia N, Magnin M, Garcia-Larrea L. On the importance of placebo timing in rTMS studies for pain relief. 
Pain. 2011 Jun;152(6):1233- 
 
3: Kang BS, Shin HI, Bang MS. Effect of repetitive transcranial magnetic stimulation over the hand motor cortical 
area on central pain after spinal cord injury. Arch Phys Med Rehabil. 2009 Oct;90(10):1766-71.  
 
4: Borckardt JJ, Smith AR, Reeves ST, Madan A, Shelley N, Branham R, Nahas Z, George MS. A pilot study investigating 
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5: André-Obadia N, Mertens P, Gueguen A, Peyron R, Garcia-Larrea L. Pain relief by rTMS: differential effect of 
current flow but no specific action on pain subtypes. Neurology. 2008 Sep 9;71(11):833-40. 
 
6: Borckardt JJ, Smith AR, Reeves ST, Weinstein M, Kozel FA, Nahas Z, Shelley N, Branham RK, Thomas KJ, George MS. 
Fifteen minutes of left prefrontal repetitive transcranial magnetic stimulation acutely increases thermal pain 
thresholds in healthy adults. Pain Res Manag. 2007 Winter;12(4):287-90. 
 
7: Saitoh Y, Hirayama A, Kishima H, Shimokawa T, Oshino S, Hirata M, Tani N, Kato A, Yoshimine T. Reduction of 
intractable deafferentation pain due to spinal cord or peripheral lesion by high-frequency repetitive transcranial 
magnetic stimulation of the primary motor cortex. J Neurosurg. 2007 Sep;107(3):555-9. 
 
8: Irlbacher K, Kuhnert J, Röricht S, Meyer BU, Brandt SA. [Central and peripheral deafferent pain: therapy with 
repetitive transcranial magnetic stimulation]. Nervenarzt. 2006 Oct;77(10):1196, 1198-203. 
 
9: Hirayama A, Saitoh Y, Kishima H, Shimokawa T, Oshino S, Hirata M, Kato A, Yoshimine T. Reduction of intractable 
deafferentation pain by navigation-guided repetitive transcranial magnetic stimulation of the primary motor cortex. 
Pain. 2006 May;122(1-2):22-7. 
 
10: Pleger B, Janssen F, Schwenkreis P, Völker B, Maier C, Tegenthoff M. Repetitive transcranial magnetic stimulation 
of the motor cortex attenuates pain perception in complex regional pain syndrome type I. Neurosci Lett. 2004 Feb 
12;356(2):87-90. 
 
11: Inghilleri M, Conte A, Frasca V, Curra' A, Gilio F, Manfredi M, Berardelli A. Antiepileptic drugs and cortical 
excitability: a study with repetitive transcranial stimulation. Exp Brain Res. 2004 Feb;154(4):488-93. 
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rTMS for NP according 
to topography 



Spaulding Rehabilitation Hospital, Harvard University – Boston MA 



tDCS for Neuropathic pain =  Anodal stimulation of  M1 



1: Soler MD, Kumru H, Pelayo R, Vidal J, Tormos JM, Fregni F, Navarro X, 
Pascual-Leone A. Effectiveness of transcranial direct current stimulation 
and visual illusion on neuropathic pain in spinal cord injury. Brain. 
2010 Sep;133(9):2565-77. 
 
2: Antal A, Terney D, Kühnl S, Paulus W. Anodal transcranial direct 
current stimulation of the motor cortex ameliorates chronic pain and 
reduces short intracortical inhibition. J Pain Symptom Manage. 2010 May;
39(5):890-903. 
 
3: Mori F, Codecà C, Kusayanagi H, Monteleone F, Buttari F, Fiore S, 
Bernardi G, Koch G, Centonze D. Effects of anodal transcranial direct 
current stimulation on chronic neuropathic pain in patients with multiple 
sclerosis. J Pain. 2010 May;11(5):436-42. 
 
4: Fregni F, Boggio PS, Lima MC, Ferreira MJ, Wagner T, Rigonatti SP, 
Castro AW, Souza DR, Riberto M, Freedman SD, Nitsche MA, Pascual-Leone A. 
A sham-controlled, phase II trial of transcranial direct current 
stimulation for the treatment of central pain in traumatic spinal cord 
injury. Pain. 2006 May;122(1-2):197-209. 

NO META-ANALYSES YET! 



39 patients were randomized into four groups 
2 weeks of treatment and follow-up after 12 weeks  



Kumru H, Soler D, Vidal J, Navarro X, Tormos JM, Pascual-Leone A, Valls-Sole J. Eur J Pain. 2012 

Contact-heat 
Evoked potentials 
(CHEPS) 



RCT	   Results	   Meta-‐	  
analysis	  

Adverse	  	  
effects	  

Cost	  

Tryciclics*	   YES	   ++++	   YES	   Seda<on	   +	  

Acupuncture	   YES	   ++	   YES	   None	   +	  

PENS	   YES	   +	   -‐	   None	   +	  

Lipoic	  Acid	   YES	   ++	   -‐	   Nausea	   ++	  

Cannabis	  	   YES	   ++	   YES	   Dizzyness	   +	  

Hypnosis	   YES	   ?	   -‐	   Negligible	   ++	  

Biofeedback	   YES	   ?	   -‐	   Negligible	   ++	  

Motor	  Imagery	   YES	   ++	   -‐	   None	   ++	  

rTMS	   YES	   ++	   YES	   Negligible	   +++	  

tDCS	   YES	   ++	   -‐	   Negligible	   +	  

Summarizing... 

*Not unusual, only for comparison 



■ 



Future directions (www.clinicaltrials.gov)  

Accessed: this morning 





Take home message 

■ There is some evidence of good efficacy for all alternative treatments 
showed here; 
 
■ Most of them are acessible, cheap and with no major adverse effects; 
 
■ Neurologists must always consider their usage (solely or as adjuvant), 
especially in those intolerant of refractory to  conventional NP approaches 


