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Background Results Figure 4. Longitudinal effects of Within-FPN Connectivity and

« Brain structure and function decline in aging and are associated with cognitive » Age significantly influenced longitudinal changes in 20 FPN white matter tracts and ~ FPN Diffusion Metrics on Rate of Change in Cognition

decline, especially in the frontoparietal network (FPN). 13 within-network FPN FC regions after FDR correction (Figures 2 and 3). remen
» Some brain regions have increased functional activity that may be a compensatory ~ « FW increased across frontal and parietal pathways, suggesting progressive - ,
neural change to maintain cognitive performance. extracellular water accumulation and microstructural vulnerability within the FPN. g .
» The goal of this study was to leverage the Vanderbilt Memory and Aging Projects ~ +FA, MD, AD, and RD demonstrated significant longitudinal changes, indicating .
(VMAP’s) longitudinal dataset to investigate diffusion and functional biomarkers of progressive alterations in FPN related white matter microstructure with aging. ) o i R
the FPN longitudinally in a cognitively unimpaired older adults to determine early « Within-FPN FC increased over time. There were no across-brain FPN FC regions B .
drivers of age-related change. remained significant after FDR correction. . 5 i |
Methods * Increased FW and RD were associated with faster memory and executive function o 1. e
* A subset of the VMAP participants (n=96; age 70.0+6.4 years; 63% male) decline, respectively, while increased FA was associated with improved executive ° —
underwent longitudinal 3T structural, functional, and diffusion magnetic resonance performance (Figure 4). ] -
imaging (MRI) over 6.7+1.8 years (Table 1). » No significant associations were observed between FC and longitudinal cognitive - o
* Functional MR data (377 scans) underwent standard preprocessing. Functional decline (p>0.09). |
connectivity (FC) was calculated using the Schaefer atlas for within-FPN and FPN- . . g . Coeeneen
. . Executive Function
to-whole-brain connectivity. Figure 2. Rate of Change in FPN PIfoSIon Metrics
- Diffusion MRI data (433 scans) were processed using the PreQual pipeline and = tptemesmy  am \ . —
used to derive free-water (FW), fractional anisotropy (FA), axial diffusivity (AD), = | 30245309; T 'Z
medial diffusivity (MD), and radial diffusivity (RD) from 20 FPN white matter tracts. = - .
» Linear mixed-effects models assessed (1) age- and time-related changes in FC and ‘L%v's = | i T
diffusion metrics and (2) whether longitudinal changes in these measures were L e 0 - armeors
associated with changes in executive function and memory (Figure 1). Models were " ' & ; o+ B
adjusted for sex, race, APOE-¢4 status, diagnosis, scanner effects, and Es §§§§§;§§j§§§§§j§ —— st
Framingham Stroke Risk Profile minus age points. e A D g R . - - . s
Table 1. Participant Characteristics e =N 25%%%?335 . -
Characteristic Combined S LTt P e oa . ooz
(n = 96) o G il Gy E | 0,096 (10,124 t0 0.065) <o . ( |
Age, years 70064 Somen it = | oo s S e
Education, years 16325 e ol i . oot 100 i o3
Sex, % Female 32% : | P Coeficten
Race, % non-Hispanic White 88% 0.2 ; Cogi‘(f)icient 02
R P 58542.02 Conclusions
APQOE-¢4. % carrier 32% F - ¢l =,
- igure 3. Rate of Change in Within-FPN Connectivit . . . .
Mean Scan Span, years 0.68+1.78 J J y » Aging was associated with structural and functional changes over a 6-year
Mean Number of scanned epochs 4.51+£0.833 | . Cor : : : :
Cognitive diagnosis, % Normal 73% ; b period within the FPN, characterized by increased FW, alterations in FA, MD,
Cognitive diagnosis, o Ambiguous At Risk I < . AD, and RD, and increased within-network FC
Cognitive diagnosis, %MCl 20% | | ’ ’ '
Note. Values are denoted as meanzstandard deviation or frequency. APOE=apolipoprotein E gene; B :L’ e . ° ithin- | ' '
FSRP=Framingham Stroke Risk Profile; MCl=mild cognitive impairment. 2A modified FSRP score excluded points Fe Left Veniral Prefrontal Cortex * 0012 0.001 100.022) 0037 lncreased Wlthm network FC may reﬂeCt COmpen.SlatOry network reOrgan|Zat|On n
assigned to age. o . response to age-related microstructural vulnerability.
Figure 1. Flow Chart for Structure-Function and Cognition N * The absence of significant across-network FC changes suggests that early
AFPN vvhi(tlgigﬂuartetezr)ﬁee-water AFPN Funct'((vF?;Lriognect'v'tv fMRI ) . functional alterations are network-specific rather than globally distributed.
oE ,‘\I 71 5. N, ;}\ ({m : » Longitudinal diffusion MRI changes, particularly FW, FA, and RD, were
f@( ;,A *. B £ ,x ’ i FC ) associated with rates of memory and executive function changes, whereas FC
| J:; . --._,r, 7% .:;, 1:‘ 'LU' - . changes were not significantly associated with cognitive trajectories in this
k ""—-k-.-’h‘.:--" \ | FC Right Parietal Cortex E-O- 0.021 (0.009 to 0.034) 0.002 Cognitively unimpaired COhort.
A Bxeuic Funcion +Nemrory - FPN FW + A FPNFC ) N o » These findings support the FPN as a vulnerable network in aging and suggest
. - that diffusion MRI metrics may serve as candidate early imaging markers of
! cognitive vulnerability and AD-related neurodegenerative processes.
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