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Resting-state fMRI - technique

• EPI scans acquired every 2-3 seconds
– 200 or more volumes

• No-task condition: rest, eyes open/closed
– instruction not to think of anything in particular

• Preprocessing
– movement correction, signal scaling, standard space
– optional – cardiac/respiratory signal regression

• Post-processing techniques (FSL, GIFT, SPM)
– seed-based (with additional nuisance regressors)
– ICA (independent component analysis)
– network (graph) analysis 



Pievani M et al. Lancet Neurol 2011



The “Default-mode” network (DMN)

• The main nodes of the DMN are in the Anterior and Posterior cingulate 
cortex (ACC/PCC) and right/left inferior parietal cortex (IPC)

• Typically, DMN also recruits bilateral Hyppocampus, Medial Pre-frontal 
cortex (MPFC) and infero-lateral temporal cortex (ILTC)
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Pain related connectivity

Researchers are now using imaging techniques to examine 
connectivity among pain-related regions and possible 
disruptions of such connectivity in chronic pain patients.

In healthy individuals undergoing experimental heat pain, 
Ploner and colleagues used this method to determine that the 
individual functional connectivity between the anterior IC and 
brainstem, regions thought to be related to the subjective 
perception of pain and the modulation of pain, respectively, 
predicted whether a potentially noxious event would be 
perceived as painful.



Pain related connectivity



Pain related connectivity

Pre-stimolo



Pain related connectivity

connettività



Connectivity in polyneuropathy
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Connectivity in polyneuropathy



Studi di attivazione midollare
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Arterial Spin Labeling (ASL)
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Arterial Spin Labeling (ASL)



Pain.  2010 Mar;148(3):375-86. Using perfusion MRI to measure the 
dynamic changes in neural activation associated with tonic muscular 
pain.

Arterial Spin Labeling (ASL)



Studi strutturali

Alterazioni strutturali sono state descritte in soggetti con 
dolore o stimoli nocicettivi prolungati:

fibromialgia, emicrania o osteoartrite 

>> riduzione della sostanza grigia:

- ACC, IC, talamo e corteccia frontale, paraippocampo



Studi strutturali nel dolore cronico

The Journal of Clinical Investigation Volume 120 Number 11 November 2010



Studi strutturali

DaSilva AF et Al.PlosOne2008



Diffusione tensoriale

Some clinical significance of decreased diffusion directionality 
was provided by a study in fibromyalgia patients that 
demonstrated a relationship between decreased fractional 
anisotropy in the thalamocortical tract and the degree of 
stiffness 

Lutz J et al. Arthritis & Rheumatism 2008
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Diffusione tensoriale: Trattografia
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Spettroscopia
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Conclusioni



Grazie per l’attenzione


	PowerPoint Presentation
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Resting-state fMRI - technique
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40

