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Background Methods

AIMS

New white matter (WM) imaging analyses show more widespread damage than previously reported in frontotemporal dementia . Syndrome specific patterns of progression 
were observed, in line with the network degneration hypothesis. These methods can be extended beyond FTD, to inform models of disease staging in other dementias. 

Annual visits

White matter - Fixel Based Analysis (FBA) pipeline (MRtrix3)
Grey matter - Cortical thickness pipeline

Established longidutinal cortical thickness pipeline (Freesurfer)

T1 DWI

Tensor tracking (DTI) FOD tracking (FBA)

Changes in cortical
thickness over time

1.  Previous techinques for WM 
 tracking outdated

Network degeneration hypothesis suggests
that misfolded proteins spread in a “prion-
like” manner along vulnerable axonal paths,
resulting in cell death: 

Frontotemporal dementia (FTD) is clinico-
pathologically complex, and difficult to
accurately diagnosis in vivo.

Neuroimaging allows for biological
proxies of underlying neuropathological
changes in vivo.

3. Links between white matter 
(WM) and grey matter (GM) 
progression unclear

2. Limited follow-up (~12 months) 

?

Map longitudinal changes in WM and GM in FTD using advanced
imaging techniques.

Behavioural variant frontotemporal dementia (bvFTD)
Progressive non-fluent aphasia (PNFA) Semantic dementia (SD)
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More WM than GM damage observed at follow-up. Bilateral WM damage 
posteriorly and subcortically. Greatest WM change was seen in the corpus 
callosum (rostrum, genu), left striato-orbitofrontal, and left uncinate fasciulus 

More WM than GM damage observed at follow-up. Initially, WM damage in
left hemisphere, spread contralaterally over time. Greatest WM change in
the corpus callosum (rostrum, genu, rostral body), left striato-prefrontal &
left superior longitudinal fasciulus.   

More GM than WM damage observed at follow-up. Initially, WM damage in
left hemisphere, spread contralaterally over time. Greater GM change seen
in right temporal pole, right entorhinal, right parahippocampal gyrus, and 
left middle temporal gyrus, followed by WM change in the anterior commissure   

Analyses: Whole-brain WM (Fixel-based) and 
GM (cortical thickness), pFWE < .05 corrected. 
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