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NEUROIMAGING IN DEMENTIA
Outline of the presentation

• Alzheimer’s disease (AD)
• Frontotemporal lobar degeneration (FTLD)
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NEUROIMAGING IN DEMENTIA
Background / AD theoretical model
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AD / Revised diagnostic criteria

McKhann et al., Alzheimer’s & Dementia 2011
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FDG and PIB PET

NEUROIMAGING IN DEMENTIA
AD / Biomarkers
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NEUROIMAGING IN DEMENTIA
AD / Neural correlates of memory deficits
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NEUROIMAGING IN DEMENTIA
MCI and normals → AD /
Hippocampal atrophy
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W= baseline normalized HV, adjusted for age and sex
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103 MCI, FU 1 year, 22 converters
MCI converters vs stable

Head and body, R> L

dorsal view ventral view

Decline in MMSE

Donix et al., NeuroImage 2010

ApoE4+ normals, FU 2 yrs
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STAND: Structural Abnormality Index

Predictors of conversion (FU 2 yrs)

Bozzali, Filippi et al., Neurology 2006

Converters vs.
non-converters (FU 2 yrs)
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Thinner cortex in CN-AD converters
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NEUROIMAGING IN DEMENTIA
MCI and normals → AD / GM atrophy
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FDG PET: MCI converters (FU 12 months)
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HV and PIB PET: Risk profile as a function of
increasing biomarker severity in MCI (FU 2 yrs)
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Villemagne et al., Ann Neurol 2011

PIB PET: HC converters vs
nonconverters (FU 20 months)
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MCI and normals → AD / Metabolic and amyloid imaging changes
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NEUROIMAGING IN DEMENTIA
Dominantly inherited AD

128 subjects:
88 carriers
(40 PSEN1,
3 PSEN2,
8 APP pedigrees)
and 40
noncarriers

5 yrs

5 yrs 10 yrs

15 yrs 10 yrs

15 yrs

15 yrs 25 yrs
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NEUROIMAGING IN DEMENTIA
Dominantly inherited AD – Combined model
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Decreased FA

Increased MD

MCI: Increased axial D

Agosta, … Filippi. Radiology 2011

CN-aMCI converters vs. CN-stable (FU 2yrs)
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Predictor of
episodic memory
decline (p=0.03)

Predictor of
convertion to
MCI (p=0.01)
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AD / WM damage
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Greicius et al., PNAS 2004

Decreased network activity
in AD patients vs. controls
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Agosta, … Filippi. Neurobiol Aging 2011
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AD / Cortical reorganization
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NEUROIMAGING IN DEMENTIA
MCI and normal à AD / Cortical reorganization
MCI nonconverters

MCI converters
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CN PIB+ vs. PIB-

Hedden et al., J Neurosci 2009
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NEUROIMAGING IN DEMENTIA
Modelling neuroimaging findings in AD
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NEUROIMAGING IN DEMENTIA
Outline of the presentation

• Alzheimer’s disease (AD)
• Frontotemporal lobar degeneration (FTLD)
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Semantic dementia

Nonfluent aphasia

Behavioral FTD

Courtesy of M.L. Gorno-Tempini

GMWM

GMWM

GMWM

Agosta, … Filippi. Cer Cortex 2011
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FTLD / Brain atrophy
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bvFTD and PPA / Revised diagnostic criteria

Rascovsky et al., Brain 2011

Semantic LogopenicNonfluent

Gorno-Tempini et al., Neurology 2011
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Rabinovici et al., Am J Alzheimer’s Dis Ass Disorders 2008

BvFTD vs. controlsAD vs. controls
bvFTD vs. AD
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FTLD vs. AD / Brain atrophy and metabolism

AD patient Control

Ishii et al., J Nucl Med 1998

FTD

Foster et al., Brain 2007
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FTLD vs AD / Amyloid imaging

Rabinovici et al., Neurology 2007

PIB PET in FTLD

FTLD did not differ from controls

PIB higher in AD than in FTLD in whole
brain, lateral frontal, precuneus,

and lateral temporal cortex

Positive ?T-amyloid uptake:
12 /13 logopenic (92%)
1/9 semantic (11%)
2/8 nonfluent (25%)

Leyton et al., Brain 2011

PIB PET in PPA
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NEUROIMAGING IN DEMENTIA
FTLD / Atrophy vs behavioral and language changes
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PPA: cortical thickness
vs. language featuresbvFTD: abnormal eating behaviors

vs. GM loss

Woolley et al., Neurology 2007
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FTLD / Atrophy progression

Brambati et al., NeuroImage 2007

GM atrophy progression over 1 year in bvFTD

Rogalski et al., Neurology 2011

GM atrophy progression over 2 years in PPA
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Rates of 1-y whole brain atrophy vs.
behavioral and cognitive changes
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FTLD / WM damage
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Zhou et al., Brain 2010

DMN Salience

Salience N -
DMN score:

sensitivity 92%,
specificity 96%
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FTLD vs AD / Cortical reorganization
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Reduced nodal degree:
bvFTD vs controls
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Cortical hubs:
healthy controls
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bvFTD / Graph analysis
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Semantic PPA/ Graph analysis
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FTLD / Asymptomatic GRN and MAPT mutation carriers
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Modelling neuroimaging findings in FTLD
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NEUROIMAGING IN DEMENTIA
Conclusions

• The ability of imaging techniques to characterize dementing
conditions and to contribute to the diagnostic work-up is
improved notably in the last few years.

• A multimodal approach, such as one that combines
neuropsychological testing, MRI and PET, might improve the
classification of these patients from disease onset.

• Several structural and functional correlates of cognitive and
behavioral deficits in patients with dementia have been
described.

• Longitudinal studies are needed to understand the dynamics of
structural and functional changes on the evolution of cognitive
and behavioral abnormalities in these conditions.
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