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Objectives of the conference

Present recent advances in the 
study of central pain 

mechanisms.

Improve understanding of 
the neural signatures of 

pain.

Explore how these findings may 
contribute to improving the 

assessment, understanding, and 
management of chronic pain.
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1 MECHANISM

• Maladaptive neuroplasticity
• Central sensitization
• Descending modulation

2 3

• Emotional
• Physical
• Inclusion

 

CLINICAL PRACTICE HEALTH AND WELL-BEING

• Targets
• Evidences
• Populations
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CLINICAL RELEVANCE

Chronic pain as a leading cause of disability
The overall unweighted prevalence of reported pain is 28%.

The Global Burden of Disease Study 2013 evaluated years 
lived with disability (YLDs).

Chronic low back pain was identified as the single greatest 
cause of YLDs worldwide.

Other high-burden pain conditions include…

Interpretation

Chronic Pain is not only a symptom, it is a major driver of disability, 
health service demand, and long-term functional limitation.

Pain-related contributors to YLDs
Global Burden of Disease Study 2013

#1 Low back pain highest

Neck pain frequent

Migraine frequent

Osteoarthritis frequent

Other MSK disorders frequent

Medication-overuse headache frequent

Zimmer et al. Pain. 2022 01; 163(9): 1740–1750.
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MECHANISM 1

Central sensitization
Central neurons become more responsive to incoming stimuli, producing a 
disproportionate output for a relatively small peripheral input.
Bai et al. Nature Mental Health | Volume 2 | May 2024 | 496–513
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MECHANISM 2

Chronic pain is not just persistent input; it reflects maladaptive neuroplasticity.
Parker et al. Brain Stimulation | May 2016
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Clinical expression
1.  Reduced physical activity; increased sedentary behavior and kinesiophobia.

Motor cortex disinhibition



MECHANISM 3

Loss of balance in descending modulation

Persistent pain may shift the descending 
system toward less inhibition and more 
facilitation of nociceptive signaling.

Carneiro et al. Diagnostics | 2025
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Fibromyalgia



The extent of motor cortex 
reorganisation is positively associated 

with chronic pain intensity

Cortical reorganisation is thought to 
be initiated by changes in 
intracortical excitability
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Parker et al. Brain Stimulation | May 2016
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MECHANISM 4
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614 individuals with chronic pain, collected by research groups 
from Australia, Germany, Israel, New Zealand, and the US.
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Thalamocortical dysrhythmia, which is 
thought to arise from abnormal oscillatory 

activity and to contribute to the amplification 
and persistence of pain.

Impaired neuronal inhibition, with reduced 
cortical inhibitory activity being associated 

with greater functional impairment.
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Lavrov, I., Latypov, T., Mukhametova, E. et al. Pre-motor versus motor cerebral 
cortex neuromodulation for chronic neuropathic pain. Sci Rep 11, 12688 (2021).
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DosSantos  et al. Front Psychiatry. 2012.

ACC, anterior cingulate cortex; NAc, 
nucleus accumbens; Ins, insula.
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AI-generated illustration.
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People affected by chronic pain manifest M1 plasticity 
changes owing to abnormal pain-motor integration.



Level A MEP, EEG, fMRI Clinical results

Rodrigo Pegado. Graduate Program in Health Science - Federal University of Rio Grande do Norte, Brazil 01



Studies Conducted by Our Research Group – NeuroClin







Amaral JK, et al. Viruses. 2019
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Perrot S, et al. Pain. 2019

Chronic secondary musculoskeletal pain
Nociceptive pain



Chikungunya Arthralgia

SCIENTIFIC 
REPORTS

Scientific Reports

Neuromodulation treats Chikungunya arthralgia: a 
randomized controlled trial

◷ 2018     |     Randomized controlled trial     |     Multicenter

BRAIN 
STIMULATION

Brain Stimulation

Alternate sessions of transcranial direct current 
stimulation (tDCS) reduce chronic pain in women affected 
by chikungunya: a randomized clinical trial

◷ 2020     |     Randomized clinical trial     |     Multicenter

Annals of 
Physical and 

Rehab Medicine

Original article

Anodal tDCS over the motor cortex improves pain but not 
physical function in chronic chikungunya arthritis: 
randomized controlled trial

◷ 2020     |     Randomized controlled trial     |     Multicenter

◎
1

Endemic Context
15 randomized controlled trials (RCTs) are 
registered or under investigation, with strong 
Brazilian leadership in rehabilitation.

2

Core Protocol

Anodal stimulation over the primary motor 
cortex (M1), delivered across 5 to 10 sessions.

⌁
3

Clinical Focus
Treatment of severe polyarticular 
inflammation transitioning to chronic 
nociplastic pain.
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The symptomatic management was often combined with an empirical
use of disease-modifying antirheumatic drugs and corticosteroids.

Chopra A et al. Best Pract Res Clin Rheumatol. 2025

No studies on rehabilitation methods a are available on clinicaltrials.gov and  
ReBEC lists three recruiting studies.
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Baseline Day 1 Day 5 Follow-up
0

1

2

3

4

5

6

7 Active Sham

* *

*

V
A

S
Rodrigo Pegado. Graduate Program in Health Science - Federal University of Rio Grande do Norte, Brazil 01



Rodrigo Pegado. Graduate Program in Health Science - Federal University of Rio Grande do Norte, Brazil 01



Rodrigo Pegado. Graduate Program in Health Science - Federal University of Rio Grande do Norte, Brazil 01



Rodrigo Pegado. Graduate Program in Health Science - Federal University of Rio Grande do Norte, Brazil 01

Significant interaction between 
the group and time on HAQ. 



10 consecutive sessions

(95%CI 1.23 to 0.22)

15days 30days
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Chronic Pain in End-Stage Kidney Disease (ESKD)
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Primary Dysmenorrhea
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Day 1 of the 
menstrual cycle

First day of tDCS
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In the second menstrual cycle…
Active-tDCS produced a huge reduction in NRS scores in post-1st (means 7.81 vs 5.18; p < .001; d = 1.55), a large
reduction in post-2nd (5.81 vs 4.36; p = .025; d = 0.70), and post-3rd (4.09 vs 2.45; p = .019; d = 0.72)

Figure 3. Changes in VAS pain scores over time by treatment group: group × time 
interaction from pre- to post-intervention. (Wald x2 = 8.19; p = .004). 
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[F(2,44) = 1.358, p = 0.26]
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rodrigo.pegado@ufrn.br
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