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INTRODUCTION METHODS DISCUSSION

The majority of CSF is produced by the choroid * The model is characterized by 3 rate " Results support the feasibility of

N

plexus and secreted into the cerebral ventricles? Tilsueinput(k, ) ANl constants noninvasively quantifying ventricular CSF
Ventricular CSF clearance prQVides a : f» * k. input from blood compartment (C,(t)) clearance by PET using a high|y diffusible
quantitative metric that may reflect glymphatic i Vl’,gg,'ar * kys: input from tissue compartment (Cy(t)) tracer

P ﬁlearance * kqor: CSF clearance from ventricular compartment (C (1)) s The proposed compartmental model
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PET can measure ventricular clearance using o * Ventricular time-activity curve (C (t)) can provided reliable fits to ventricular time-
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intravenously injected low-molecular-weight, Ca % be expressed as, activity curves
diffusible tracers? (1) kb1 OF kb1 ( fuwb . ) —kesrt 4 O (t) " Tracer delivery to ventricles was dominated
— ——Cwsb | CSF b : : -

Reduced tracer clearance is associated with ’ fub Juwb A N byniﬁfbhi?c?: f\:_vc')m ELZOZ with negligible
increased A[3 deposition in Alzheimer’s Disease + ktise_’“CSF x Cy (1) A : partition coefficient of water (0.9 mL/g) €O . o y |
(AD)3 Figure 1. Kinetic model of ventricular time-activity (C (f)). Arterial input function was eliminated by - Longer vaUISItlon had minor eﬁeCt on

. , , , , , using whole-brain blood flow (f, ,)as a calibration factor. C,,(t) : whole-brain tissue time-activity curve; estimated rate constants
However, quantification requires invasive arterial N
sampling* and most approaches rely on indirect ||* Fifteen healthy participants underwent imaging on a hybrid " Future work will include:
measures PET/MRI system (Siemens Biograph mMR). Imaging protocol = Evaluate the approach using [1'C]-Butanol
Hybrid PET/MRI provides a non-invasive included: to better characterize the effect of long
approach to quantify the rate of clearance * Dynamic ['*O]-water PET (5 min; 12 min in two subjects) imaging windows
(k-sf) Using radiolabeled water (Figure 1) * Phase-Contrast (PC) MRI (to measure f,,) = Apply the approach to AD patients to

explore the association between K- and
amyloid plaque buildup

OBJECTIVE * |ateral ventricles were segmented from T1 using FastSurfer, and = Leverage hybrid PET/MRI to integrate this
subsequently registered to PET images (Figure 2)

» T1-weighted structural imaging

technique with MRI methods probing other
aspects of glymphatic function®

To develop and evaluate a ['>O]-water based
PET/MRI kinetic model for noninvasive * Ventricular PET activity curves were extracted and fit to the model

quantification of kcq¢ equation to estimate kg, K,y and ki
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Figure 2. Segmented
lateral ventricles
overlaid on
corresponding
cerebral blood flow
map.
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* The model displayed reliable fitting to ventricular time-activity (Cv(t)) data in all subjects (Figure 3) Ll Lot

= Group-averaged estimates were k= 0.38 £ 0.07 min"! and k, ;= 0.20 = 0.07 min’!, while k,

was negligible CONTACT INFO

* From two subjects with 12-min acquisitions, only minor differences in the rate constants were observed:
kesp = 0.24 and 0.29 min~! for 12-min versus 0.27 and 0.29 min~! for 5-min 5
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