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Introduction



Introduction

The central autonomic network (CAN) is a complex network of 
brainstem and forebrain regions that are implicated in baseline 
autonomic nervous system (ANS) function, as well as in the 
modulation of ANS in response to changing environments.



Introduction



What can we measure?

These are all INDIRECT measures of physical quantities which allow the 
macro-microscopic tissue structure and damage to be assessed

“quantitative” MRI

T1 
T2
Diffusion tensor: mean 
diffusivity, anisotropy, fiber 
directionality,…
Volumetrics
fMRI
Perfusion: CBF, CBV,MTT,…
MT: MTR, qMT,…. 1HMRS
•Etc…

MRI  – a powerful, non invasive tool for brain investigation in vivo 

MRI



functional MRI – task driven

Condition B

Time-series of
BOLD images 

fMRI Analyses 

Task-related Activation

Condition A



Fox MD et al, PNAS 2005; 102, 9673-9678

Low Frequency Intrinsic Correlations between PCC and 
all other Voxels in the Brain during Resting Fixation

0.01 Hz < f < 0.08 Hz

functional MRI – at rest
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functional MRI and ANS ‐Metanalysis



Basile et al., Hum Brain Mapp 2013;34:1605‐1614. 

The Autonomic Nervous System



The Autonomic Nervous System

Basile et al., Hum Brain Mapp 2013;34:1605‐1614. 



The Autonomic Nervous System

Basile et al., Hum Brain Mapp 2013;34:1605‐1614. 
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Behavioural interaction
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Unilateral carotid stimulation and emotion processing

Macovak et al., Cortex 99 (2018) 200e212 



P‐FWE cluster level corr < 0.05

VISUAL

SENSORY‐MOTOR

DORSAL ATTENTION 

Resting State fMRI
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fMRI with lower body negative pressure application
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Ten ‘direct‐evidence papers’ were identified, seven of which reported a positive 
association between OH and cognitive impairment, while seven of 12 ‘indirect‐evidence 
papers’ similarly did as well. 

The papers that reported no association between OH and cognitive impairment used less 
sensitive measures of cognition. 

A relationship between OH and cognitive impairment in patients with α‐synucleinopathies 
exists, but the underlying mechanisms remain unclear. 

Three hypotheses are proposed: (1) OH and cognitive impairment occur concurrently due 
to diffuse brain and peripheral deposition of α‐synuclein, (2) OH‐mediated cerebral 
hypoperfusion impairs cognition and (3) the two act synergistically to accelerate cognitive 
decline. 



Musicco et al., Neurol Sci 2004;25:289-95.

DEMENTIAS             
Epidemiology



AD compared to DLB

AD

DLB





Burton et al., Brain 2004; 127: 791-800.

DLB < CTRLs DLB>AD patients

VBM in DLB  – Regional GM loss



AD < CTRLs

Bozzali et al., Neurology 2006; 67:453-460.

VBM in AD- Regional GM loss

Correlation with 
MMSE score
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VBM in PD  – Regional GM loss and apathy



DLB and Fluctuations

Peraza et al., NeuroImage Clinical 4 (2014) 558–565 .

a number of cortical and subcortical 
areas related to the left fronto‐parietal 
network were associated with the 
severity and frequency of cognitive 
fluctuations. 

This indicates the potential role of 
attention–executive networks in the 
aetiology of fluctuations. 
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Volumetrics

Functional connectivity

1
2

R

GM loss

1

HS MCI AD 2

HS MCI AD

PCC-driven maps

3 4

R

3

HS MCI AD

4

HS MCI ADGili et al., JNNP 2011; 82:58-66.

Regional GM loss and Brain Disconnection within the DMN in AD



Just a few considerations to conclude
• From a clinical perspective, a relative preservation of the MTLs 

remains highy suggestive for a diagnosis of DLB (at least ints pure 
form).

• Quantitative MR technics are a unique tool for the 
pathophysiological investigation of the brain tissue in the absence 
of obvious abnormalities.

• Different aspects of damage can be identified, whose anatomical 
distribution account for brain dysfunction at a regional as well as a 
at a network level. 

• This allows to understand the association between microscopic 
brain tissue changes and patients’ clinical features, including 
cardinal features but also cognitive/behavioural symptoms.

• The ANS deserves to be further investigated for its potential role in 
determining higher level dysfunctions in DLB.



Kantarci et al., Neurology 2016;87:2317–2323 


