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Malattie neurologiche e 

deficit cognitivi 



Disordini Cognitivi

Funzioni Cognitive di Base

• Attenzione�isolare le 

informazioni pertinenti e rilevanti 

rispetto a un problema o a un 

contesto, fra le infinite 

informazioni in arrivo sia da dentro 

sia da fuori di noi

• Memoria� riceve dai sistemi di 

apprendimento, ordina e archivia, 

recupera le informazioni

• Percezione� elabozione degli 

stimoli interni e esterni che 

arrivano dai canali sensoriali

• Ragionamento� responsabile dei 

processi logici, tra cui il linguaggio.

Funzioni Cognitive Complesse

• Orientamento nello spazio, nel tempo, nelle 

relazioni con sè e con gli altri

• Linguaggio come competenza di gestire sistemi 

logici e simbolici

• Abilità prassiche sia come pianificazione, sia come 

esecuzione di prodotti finiti

• Funzioni esecutive che supervisionano tutte le 

funzioni cognitive dei livelli inferiori, se 

danneggiate, causano disturbi della intenzionalità

• Intelligenza è in realtà molte intelligenze ovvero 

molte funzioni che risolvono problemi complessi. 



AGENDA

1. Malattie Neurologiche

• degenerative

• infiammatorie

• vascolari

2. Deafferentazione/Paralisi � Plasticità







• Malattia di Alzheimer

• DCL 

• Malattia di Pick (FTD)





• Degen. Cortico-basale
• PSP

• Demenza Vascolare
• Malattia di Parkinson
• Corea di Huntington



ALZHEIMER DISEASE FRONTO-TEMPORAL DISEASE (PICK)

PRIMARY PROGRESSIVE
APHASIA



EtiologiaEtiologia



Prognosi - Demenze
Reversibili

• metabolica
(ipotiroidismo, 

iperparatiroidismi, 

malassorbimento, deficit 

vit.B12, m.epatica, 

pancreatica, alcool)

• iatrogena

• ematoma subdurale

• idrocefalo normoteso

• encefaliti

Irreversibili

• m.Alzheimer

• d.vascolare

• MP, PSP, CB, DCL

• Sindrome di Pick

• m.Creutzfeld-Jacob

• m.Huntigton

• SM, Neuro-LES

• post-traumatiche

• AIDS dementia complex



young-onset dementia
Sampson et al 2004

30-64 yrs=78.2/100 000 men 
and 56.4/100 000 women.
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Gli stadi Braak e Braak

la sinnucleina si può 

trasferire per via sinaptica 

da cellula a cellula

1 Brundin P, et al. Nat Rev Neurosci. 
2008;9:741–745.

La PDD è un’entità clinica caratterizzata da:

• progressione tipica (inizia con PD per molti anni prima che compaia la demenza)

• deficit esecutivi, attentivi, mnestici e funzionali

• disturbi neuropsichiatrici di tipo psicotico

La PDD si associa ad un deficit di trasmissione colinergica

• Gli inibitori della colinesterasi sono i farmaci di prima scelta



Profilo cognitivo del PDD
• Deficit attentivo con fluttuazioni, concentrazione, dual-tasking

• Bradifrenia
• Deficit delle funzioni esecutive 

• ragionamento astratto, soluzione dei problemi, pianificazione, prendere 
decisioni

• elaborazione, mantenimento e modificazione di regole

• difficoltà nei comportamenti “internally cued”

• poco comuni gli errori di perseverazione (diff con PSP)

• Deficit di memoria
• deficit di rievocazione libera, memoria procedurale, prospettica e di 

lavoro

• beneficio da suggerimenti esterni

• preservato il riconoscimento

• Deficit visuospaziali
• Linguaggio preservato (eccetto fluenza verbale)

• Prassia preservata

• Alterazioni comportamentali e di personalità

(Emre M Lancet Neurol 2003)



Disordini Cognitivi e SM

• “...la memoria è diminuita, i 

pensieri si formano 

lentamente e le facoltà

intellettive ed emozionali 

sono indebolite nella loro 

globalità...”

Charcot 1877



• Cognitive impairment affects a large proportion of patients with multiple 
sclerosis (MS), with a prevalence rate ranging from 40% to 70%.

• Although cognitive deficits have been observed from the early stages of 
the disease, they are more frequent and pronounced in chronic 
progressive MS and tend to worsen over time.

• SP>RR>PP
• Neurological disability and disease duration primarily moderated

performance on tasks assessing memory and learning. 

Rao et al 1991



• different aspects of MS-related pathology (inflammatory lesions and 

changes in normal-appearing brain tissue) involving the 1) cortex and 2) 

connecting WM tracts that rely on rapid transfer of information (e.g., 

attention, information processing, and executive function) are relevant in 

determining cognitive impairment. 

Filippi et al 2010



e ancora..............



Disabilità e Disordini Cognitivi



• Peripheral deafferentation downregulates acetylcholine (ACh) synthesis 

in sensory cortices

• Rat infraorbital nerve transected and implanted neuroprosthetic 

microdevices for proximal stump stimulation,

• Stimulation of the cut nerve does 

not affect the decrease in 

cholinergic fibers in basal forebrain 
modality-specifififific cortex-MBN-

cortex circuit for cognitive 
information processing. 



• compared with controls, MS pts 

performed less well on dual-

tash, with reduction both in 

cognitive and motor 

performances

• the decrease is stronger under 

fatiguing conditions and related 

to the sense of fatigue of MS 

pts.

cognitive task: low 

(500Hz) and high (900Hz) 

tone, frequent (70%) and 

rare(30%)� press a 

button with left index 

(low) or middle finger 

(high tone)

motor task: right 

hand�EMG
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Marioni et al. BMC Public Health  (2015) 15:1089
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Riabilitazione Cognitiva
• ri-orientamento nella realtà � Rot therapy

• memory training

• tecnica di spaced retrieval

• ausili mnesici esterni

• terapia di reminiscenza

• terapia di validazione

• terapia di ri-motivazione

• Quale ruolo ha il movimento 
nel recupero cognitivo???



Riabilitazione Cognitiva e Plasticità

Tecniche di Valutazione NFS



Neural 

Plasticity

..Capacity of neurons and of 

neural circuit to change, 

structurally and functionally, in 

response to experience. 

This property is fundamental for 

the adaptability of our behavior, 

for learning and memory 

processes, brain development, 

and brain repair

..Capacity of neurons and of 

neural circuit to change, 

structurally and functionally, in 

response to experience. 

This property is fundamental for 

the adaptability of our behavior, 

for learning and memory 

processes, brain development, 

and brain repair



Long term potentation� LTP

inibita da:

• infiammazione

• β-amiloide

• memantina (   NMDA)

facilitata da:

• BDNF

• cannabinoidi

• DA-agonisti D1

• SSRI

• neuromodulazione

• attività



McAfoose et al 2009

prolonged neuron 
inactivity

prolonged neuron 
inactivity



PAS e Riserva Sinaptica



• better symptoms recovery is 

associated with increased LTP





• Cognitive dysfunction is highly prevalent, disabling and poorly-managed in 

persons with MS

• update review on the evidence describing exercise effects on cognition in MS

• the development of such successful interventions is based on examinations of 

fitness, physical activity and acute excercise effects (yoga, aerobic excercises) on 
cognition

• studies of physical fitness � cognitive processing speed, but not learning and 

memory 

• acute excercise (treadmill walking) � improvement of reaction time, not accuracy

• excercise training represents a promising behavioral approach for managing 

cognitive dysfunction in persons with MS



• A Cochrane 
comprehensive survey 
specifically reviewed the 
evidence that aerobic 
fifififitness is necessary for 
improved cognitive 
function: it concluded 
that “aerobic physical 
activities which improve 
cardiorespiratory fitness 
are beneficial for cognitive 
function in healthy older 
adults



suggests a clear 
triple association 
between fitness, 

cognitive 
functioning and 

GM and WM 
structures
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• Hippocampal adult neurogenesis is stimulated by voluntary running and 
by exposure to sensory, cognitive, motor, and socially enriched conditions 
(enriched environment EE)

• The newly generated neurons in Dentate Gyrus integrate with local circuits, 
receiving and establishing synaptic contacts, and are particularly susceptible to 
synaptic plasticity of the LTP type

• Very recent paper estimated that humans have at least as much adult hippocampal 

neurogenesis as mice, with one-third of adult hippocampal neurons turning over 

• An essential component of the EE is sustained voluntary physical, Including enhanced 
motor activity is more effective than exercise alone in enhancing memory functions

• Learning to juggle and practicing it for 3 mo lead to a transient and selective expansion 
in grey matter in the midtemporal area and in the left posterior intra- parietal sulcus, 

which are regions involved in the processing and storage of complex visual motion





Recent developments in computer assisted 

rehabilitation environments. Rob van der Meer 2014



È
Fondamentale
ricordare che: 

GRAZIE


