.' UNIVERSITATb: = - . N N - . BIOMEDICAL
l"LIJ:E BARCELONA IMAGING

Diffusion MRI Reveals Differential White-Matter Degeneration across
Frontotemporal Dementia Phenotypes

Ceélia Cruz-Escalera’, Raul Tudela'2, Neus Falgas3#4, Jordi Junca-Parella3, Paula Canasto-Jiménez34, Sergi Borrego-Ecija34, Raquel Sanchez-Valle345, Roser Sala-Llonch'2, Agnés Pérez-Millan348, for the
Frontotemporal Lobar Degeneration Neuroimaging Initiative

Institute of Neurosciences, University of Barcelona, Barcelona, Spain. 2CIBER de Bioingenieria, Biomateriales y Nanomedicina, Instituto de Salud Carlos lll, Barcelona, Spain. 3Alzheimer’s disease and other cognitive disorders Group. Service of Neurology, Hospital Clinic de Barcelona. Fundacié Recerca Clinic Barcelona-IDIBAPS, Barcelona, Spain.
4Centro de Investigacion Biomédica en Red en Enfermedades Neurodegenerativas (CIBERNED), Madrid, Spain. °Departament de Medicina, Facultat de Medicina | Ciéncies de la Salut, Universitat de Barcelona, 08036 Barcelona, Spain. ®Faculty of Computer Sciences, Multimedia and Telecommunications, Universitat Oberta de Catalunya, 08016 Barcelona,

Spain
-~ I = .
. . . . . . Participants Pipeline
Alterations in white matter (WM) integrity have been recognized - m—
: : FTLDNI dMRI cohort Szt _ -
as a key pathological feature of frontotemporal dementia (FTD). N = 337 e seneatont dMRI Image DTI Registration Statistical
Diffusion MRI (dMRI) offers sensitive markers of WM l images Preprocessing fitting & Atlas Anlaysis
degeneration, such as fractional anisotropy (FA) and mean Imaging exclusion criteria  * UCSF images
diffusivity (MD), enabling the characterization of distinct patterns N =295 * 64 gradientdirections & B s Distortion & FA & MD JHU ICBM-labels . Cross-sectional
across the main FTD phenotypes' behav|oral Variant (vaTD)’ l b‘.N%uarcr)im?gﬁ3ern;?igtive Motion Correction 5 Mapt. White-Matter Atlas . Longitudinal
. . . eneration
semantic variant (svPPA), and nonfluent variant (nfvPPA). Clinical exclusion criteria  ® CTR—=CDR=0 b0 Volume
N = 175 s FTD = CDR>0 Extraction R
T|VE e - ™ Brain Extraction
OBJEC PP -0 00 Regional FA/MD
* * * Extraction
. . HD-b
To characterize DTl signatures across FTD phenotypes. p— T PP o poA et
N=64 N=46 N =34 N =31
( )
RESULTS CROSS-SECTIONAL LONGITUDINAL
Demographics table — | ==
CTR bvFTD  svPPA nfvPPA p-value oss| gl | ) == ——
Age atfirst 65.7+5.7 60.7t6.7 62.8t6.3 68.6:7.6 <0.001 FA o T i % ik a P —— &
visit, years 2 W W | = _
Sex 0.35 A ] 0.35{ ! _
’ /1 20/14 14/17 22 | °
Male/Female 31733 30716 0 0 - O
Education, 21.3¢+17.5 17.2+12.6 18.8+14.4 15.9#2.6  0.28 a S e @
years | CTR SVPPA N nfvPPA bvFTD v Q)q??}\ & & & & & & v
Cross-sectional analyses: Violin plots show whole-brain mean FA and MD values in CTR, | : —
svPPA, nfvPPA and bvFTD. Brain maps highlight regions with significant differences between S Bo-04 | B
CTR and each phenotype. ) = —
. . . . o o . . % ) T§7e_04 ;’o’r S
Longitudinal analyses: Spaghetti plots show individual and group-level trajectories of FA and MD MD = | S = _—= -
over time. Brain maps display regions with significant longitudinal changes, with values 4 ? ‘17
representing rates of change over time. . ;%, 4 bo0d| |
At baseline, FA better captured variant-specific degeneration, whereas MD was more sensitive | ; . . ! . . @
to overall WM damage and thus less phenotype-specific. Longitudinally, FA showed broader TR e e o N A A A A
changes over time, while MD reflected a more variant-specific pattern of progression. B o 10 woon [ s I oo a .. oveDonty [l 6vFTD & suPPA R PP PPA — by .n. oo B e oy
\ bvFTD & nfvPPA bvFTD & svPPA bvFTD & nfvPPA svPPA & nfvPPA)
FA and MD revealed distinct cross-sectional and longitudinal white-matter alterations across FTD, with complementary sensitivity to phenotype. This may support differential diagnosis and monitoring disease progression.
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