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RELATIONSHIPS BETWEEN MOTOR ACTIVITY AND 
PAIN: THE MOTOR – NOCICEPTIVE NETWORK
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FIBROMYALGIA

Pain reduces motor activity, inhibiting motor cortex in a 

self-sustained mechanism of chronic symptoms 

maintenance.

Lima et al., 2017



THE NEAR-INFRARED LIGHT CAN PENETRATE CEREBRAL TISSUE WITHOUT

SIGNIFICANT DEGRADATION OF THE OPTICAL SIGNALS (TAM ET ZOURIDAKIS, 2013).

THIS METHOD ALLOWS REAL TIME MONITORING OF THE HEMODYNAMIC SIGNALS

IN BRAIN TISSUES, THUS WE CAN SEE THE BRAIN ACTIVATION AND THE OXYGEN

CONSUMPTION DURING MOTOR TASK.





HOW DOES THE NIRS WORK?

• The sources emit NIR photons that penetrate into the

biological tissue and then they are absorbed by detectors.

The NIR photons follow a banana-shape path. Along the

path the NIR photons undergo two processes: scattering

and absorption.

• The skin, skull and tissues are trasparent to NIR

wavelenghts, while O2Hb and HHb absorb these spectra.

• Absorption of NIR photon is mainly due to hemoglobin.

When there is a brain activation we can see the changes in

hemoglobin concentration.









METHOD
NEAR-INFRARED SPECTROSCOPY (FNIRS)

Functional Near-Infrared Spectroscopy (fNIRS) is a non-invasive technique that allows a 

real time detection of blood flow and metabolism changes in the cerebral cortical tissue.
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Method

CO2 Laser Evoked Potentials(LEPs)

Valeriani et al., Clin Neurophysiol 2000
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METHOD

PARTICIPANTS

- 21 healthy subjects (aged from 19 

to 60)

- 38 patients with fibromyalgia 

(aged from 19 to 60). 



Pain
Motor activity 

Finger tapping speed<in FM Oxyhemoglobin levels< in FM
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WHAT ABOUT PAIN?







MOTOR EXECUTION AND 
MOTOR OBSERVATION

When we observe the actions of other people, we activate the same

neural circuit responsible for the planning and execution of our actions

(Rizzolatti et al., 1996).
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Bodily Self-Consciousness

• Implicit and pre-reflective knowledge of being the

subject of a given experience.

• Integration of exteroceptive and interoceptive

multisensory information.





STIMULI VIDEOS
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THE OXYHEMOGLOBIN LEVELS WENT UP IN FM PATIENTS
DURING CONGRUENT MOVEMENT OBSERVATION IN 
RESPECT TO CONTROLS



PAIN CAUSES MOTOR DYSFUNCTION. MOVEMENT 
OBSERVATION RESTORES MOTOR CORTEX DEFICIT 
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THE PARALIMBIC 
VISUAL NETWORK



MIGRAINE: NOVEL THERAPIES FOR AN 
INVALIDATING DISORDER. HOW THEY COULD ACT?



Pathophysiology of migraine and the role of CGRP







Occipital cortex in migraine

Increased amplitude of steady state visual evoked potentials, 

increased metabolic response and altered connectivity of 

occipital cortex



How peripheral modulation of CGRP 
receptors could prevent migraine?

Hypothesis: the inhibition of cortical regions devoted to pain 
processing, could exert a general modulation of cortical excitability 

and connectivity, and an interference on CSD progression



How they act on central processing of pain?
de Tommaso M, Delussi M, Gentile E, Ricci K, Quitadamo SG, Libro G. Cephalalgia. 2021 

Aug;41(9):1004-1014.



MILD INHIBITION OF EARLY LEP 
RESPONSES BY TRIGEMINAL 

STIMULATION. NO EFFECT ON SOMATIC 
LEPS

How they act on central processing of pain?
de Tommaso M, Delussi M, Gentile E, Ricci K, Quitadamo SG, Libro G. Cephalalgia. 2021 

Aug;41(9):1004-1014.



FRSignal acquisition
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How they act on abnormal cortical excitability?
de Tommaso M, La Rocca M, Quitadamo SG, Ricci K, Tancredi G, Clemente L, G

entile E, Ammendola E, Delussi M.. J Headache Pain. 2022 Apr 29;23(1):52. 



FREEG results
EEG analysis

Spectral power (𝝁V2)

Frequency (Hz)
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How they act on abnormal cortical excitability?
de Tommaso M, La Rocca M, Quitadamo SG, Ricci K, Tancredi G, Clemente L, G

entile E, Ammendola E, Delussi M.. J Headache Pain. 2022 Apr 29;23(1):52. 



FRResults fNIRS results

The paired Student’s t test showed a general reduction of the oxyhemoglobin concentration at T2 compared with T0 and T1 , with

significance (p<0.05) on left occipital channels and a general increase in deoxyhemoglobin at T2, with significance on left and

right occipital channels for T2 vs T0, and on left occipital channels for T2 vs T1.
The Journal of Headache and Pain, 2022 
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How they act on abnormal cortical excitability?
de Tommaso M, La Rocca M, Quitadamo SG, Ricci K, Tancredi G, Clemente L, G

entile E, Ammendola E, Delussi M.. J Headache Pain. 2022 Apr 29;23(1):52. 



FRPAIN IS A PRIMARY FUNCTION. THE CORTICAL
ZONES DEVOTED TO PAIN PROCESSING ARE 
STRICTLY INTEGRATED TO MOTOR AND MULTIMODAL
SENSORY AREAS. 
RESOLVING PAIN IN CHRONIC PATIENTS, LEAD TO A 
GENERAL RESET OF ABNORMAL NEURONAL
EXCITABILITY AND CONNECTIVITY CAUSING THE 
DISEASE ITSELF
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