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- Enlarged perivascular spaces (PVS) are fluid-filled structures Table 1. Participant characteristics « PVS interacted with AD status to predict lower brain atrophy and higher
surrounding small cerebral blood vessels that have been implicated Characteristic (nfz'% T (n=A3'328) "(12’7‘{)‘)3' AD(:‘Q%‘)’C' p-value? hippocampal volume
in both vascular dementia/vascular Cognitive impairment g 68 (9) 71 (10) 71 (9) 76 (6) < 001 « PVS interacted with CVD status to pred|Ct hlgher lacunes and lower
(VaD/VCI)! and Alzheimer’s disease (AD).? Sex (female) 125 (62%) 158 (48%) 27 (39%) 69 (58%) <.001 stroke volume | |
« Though historically viewed as independent causes of dementia, Years of Education 15 (3) 14 (4) 14 (4) 14 (3) <.001 + PVS mteract_ed W'”_‘_bOth AD and CVD status to predict lower white
growing evidence suggests that mixed dementia is more common MMSE Total 28 (2) 23 (5) 26 (3) 23 (4) <.001 matter hyperintensities (WMH)
than previously recognized, most often involving co-occurring Hypertension® 36 (22%) 103 (33%) 39 (62%) 59 (53%) <.001 _ ealpHIny - oo _ [ootetal WA
Alzheimer’s and vascular pathology.? Hyperlipidemia® 40 (29%) 92 (30%) 31 (50%) 34 (31%) 0.016 TR A 0290
« To elucidate the relative vascular and neurodegenerative Diabetesb_ 10 (6.2%) 15 (4.8%) 8 (13%) 7 (6.3%) 0.2 00+E—T=8T -9 o-T ®_ % 00+ ----f-------=-&-~1 Nl el =t == 3
contributions to PVS pathology, this study examined PVS volumes ATPOIE;“‘ Ca”'ersib 20 () RURIC) U5 ) A {{eito) 200 - 0o s
: C : : otal Intracrania 1204.54 1216.92 1211.0 1207.32 '
and their associations W|.th established vascular and o Volume (cm?) (121.35) (140.95) (130.99) (144.57) 0.8 oald " » A
neu rodegeneratlve IMmaging ma rkerS, dCross COﬂtFO'S, individuals Continuous variables are reported as mean (SD), and categoric?l variables are repgrted, as N (%). | | — T — | T ——
Wlth AD Va D/\/Cl and mixed dementia aKruskal-Wallis rank sum test for continuous variables; Pearson’s Chi-squared or Fisher’s exact test for categorical variables.
! ’ ) bAll summaries are based on available data for each variable, see Figure 4 caption. 004 ¥ A4 0.3
0.8 -
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» Quantify and compare the extent of regional PVS volume in D 1.4 . 5 -03-
individuals with no dementia (ND), AD, VaD/VCI, or mixed o il Q Whole brain BEF Frontal BRF Parletal BFF
I_
AD+VaD/VCI S 1, S s N l*-eaa T % It 115
» Examine associations between PVS volume and other MRI g ; g ‘ » | ‘ 3 00f =---g-------f-z-f- | A—A
markers of vascular injury and neurodegeneration B 10 / 3 > \ Py = 00T =g—eTe == o oo 00T@=8=§-o-9-F -1 % #]
i Sy 40 K. |
0.8 :O : -0.24 Fa- -0.2 -
Method S | Temporal BPF Occipital BPF & @ > ¥ é@% .%\Oo & {(&\
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. . . No Dementia AD VaD/VCI  AD+VaD/VCI No Dementia AD VaD/VCI  AD+VaD/VCI ' 0.50 - \Oq/\oq/\@/ XO\ Q?} @‘\\QQO((/
This cross-sectional study used data from the longstanding Group Group 02- RIS O
u 7% Q X <
Sunnybrook Dementia Study Figure 2. ANCOVA results examining differences in (a) BG and (b) WM PVS volumes between 014 —a—A 0254 K ~= -A & MR F o
. Participants were classified into one of four groups based on groups after adjusting for base covariates. Pairwise comparisons were Bonferroni corrected. 0.0 1T —®<~0——2——17 .l EE R L a2 &l Q;&’Q’
. . . . . *p < .05, *** p <.0001 011 |
reviewed physician diagnosis of AD,* VaD/VCI (i.e. cerebrovascular P P _ > . A _—
disease; CVD),5 both AD+VaD/VCI, or no dementia (ND) * VaD/VCl groups demonstrated the highest WM and BG PVS volume e el e o e, o
’ - ’ . «  The AD group demonstrated the lowest BG PVS burden FN P ST EEE € F O P L % Base: FDR-significant
» 1.5 Tesla, T1-weighted MRI scans were quantified and processed e F S et T N O Base: Not FDR:significart
. . . . . . . . . X x ® 2 X x Ao '
using the Semi-Automatic Brain Region Extraction pipeline to obtain (a) BG PVS Associations with Neuroimaging Outcomes & L /%‘@Q;z?@@x‘\x«\ﬁx‘” & /%"‘OQ,@%"’@%\X%\*QJ“ A FDR Significance Changed
volumetrics for all neuroimaging markers B T S T S ® FDR Significance Unchanged
: . . | 2 &@ &@ ignificance Unchange
- Brain atrophy was assessed as brain parenchymal fraction (BPF), PVS xAD x CVD ) — @ - @ | 5 . oredictor
defined th £ f | : hit d t e | ‘ Figure 4. Sensitivity models displaying standardized beta coefficients
elined as the ratio of normal-appearing white and gray matter PVS x CVD - * 0.4 for models after further adjustment for additional covariates. Point -0~ PVS — log(BG PVS)
(NAWM + NAGM) to TIV type indicates base and model significance after FDR-correction. Total -@- pyusxAD - - log(WM PVS)
« Hippocampal volume were derived using a fully automated PVS x AD - * X 0.0 number of subjects with available hypertension, hyperlipidemia, - PVSxCVD
" late-lib b d tati h diabetes, APOE-g4 genotype, and hippocampal volume were 648, PVS x AD x CVD
emplate-library-based segmentation approac oy . . N 613, 647, 471, and 374 respectively, out of 717 participants.
Statistical Analyses: 7 . |

* Analysis of covariance (ANCOVA) was used to determine ® ® ® A ' : : :
differences in basal ganglia (BG) and white matter (WM) PVS & & & S \40\"@ é\o@g @Qg @Q? K \Q}@Q Conclusions

volume and post-hoc comparisons performed on estimated OQ\Q R GO N GO SN U . . . . .
.l b Bonf . fion f o] . Yy %\@\“ S o 7 & “* PVS volumes varied across groups and displayed region- and disease-
N . T . .
?ﬁ gina tme??s WIth BonTerront CoC:relc 1on Tor ml:. IS tC ompt_arlsons ) & .\QQOO N specific associations with vascular and neurodegenerative markers.
ree Seis ot linear regression modetls Incorporating ihteraction o “* Results suggest differing underlying mechanisms for PVS enlargement

terms were used to assess PVS associations: (b) WM PVS Associations with Neuroimaging Outcomes

. Whole-group model
including AD, CVD,
and AD x CVD terms

ii. Two-way interaction
model including both

across AD and CVD, and may reflect distinct involvement of small-vessel
and glymphatic function across dementia subtypes.

PVS x AD x CVD -

PVS x CVD - .

PVS x AD - *  * * * 0.0
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AD x CVD term Figure 1. Example of PVS (red + yellow) segmentation = \Oq@ .Qro’ N\ Acknowledgements
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» Sensitivity analyses were further adjusted for vascular risk factors Figure 3. Heatmaps displaying (a) BG and (b) WM PVS associations with vascular and b&* “l\ﬁ |r"'ﬂ§g\ Sunnybrook e
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