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Abstract Text:

Background: Glymphatic clearance is important to maintain brain health, which depends on two
interconnected fluid systems: the novel glymphatic system and the traditional well-characterized CSF

system1. There are several imaging tools have been developed to evaluate the glymphatic function in the

human brain, however each method providing only a limited perspective into glymphatic systemz. A proper
imaging tool should consider both circulation pathway of the bulk CSF flow, and a complex PVS network
parallel to the microvascular structure. We developed and tested an imaging package including vCSF,
CSFF, and DTI-ALPS, to investigate the ventricular CSF turnover rate, perivascular CSF flow and brain
parenchymal CSF fraction.

Method: A total of 23 subjects (F=16, M=7, NL=17, MCI=6) age from 63 and 82 years (mean=69.3,
std=5.1). PET MK6240 was acquired for lateral ventricle CSF clearance measure3 (vCSF), and MRI
FASTT2 and DTl was acquired for CSF fraction* (CSFF) and diffusion tensor imaging along perivascular
spaces® (DTI-ALPS) index, respectively. Precisely, vCSF was calculated as the slope of 10 to 30min lateral
ventricle TAC normalized by 1-4min whole brain AUC. CSFF was fitted using three compartment model with
6 TEs =0, 7.5,17.5, 67.5, 147.5, 307.5 ms. DTI-ALPS was calculated by mean(Dx_proj,Dx_assoc)/mean

(Dy_proj, Dz_assoc), where Dx, Dy and Dz are the diffusivity along x-, y- and x-axis, and the projection,
association regions.

Result: Figure 1-3 shows vCSF, DTI-ALPS and CSFF. Figure 4 shows Parenchymal CSFF negative
correlates with DTI-ALPS (r = -.51; p=.01 n=23), suggesting link between glymphatic system dysfunction
and increased cerebral CSFF. Figure 5 shows ventricular CSF turnover rate (vCSF) negative correlates
CSFF (r =-.53; p=.01 n=23).

Conclusion: Our preliminary results showed that ventricular CSF turnover rate (vCSF), perivascular CSF
flow (DTI-ALPS) and brain parenchymal CSF fraction (CSFF) are correlated to each other and indicate the
connection between the glymphatic system and the traditional CSF system. The complementary imaging
approaches could lead to a much greater understanding of glymphatic clearance, and facilitate a more
complete perspective on both glymphatic pathology and function alterations.

Reference: 1. JM.Wardlaw,2020. 2. M.Niazi,2018. 3. Y.Li, 2022. 4. L.Zhou, 2021. 5. T.Taoka, 2017

Tables and Figures:

Figure1 vCSF.png (216.8KB)

Figure 1. Dynoric PET fracer clearance for calculating the vCSF
(YiLi etol. Fids ond Bamiers of the CNS. 2022(19):21).
a

Figure2 DTI-ALPS map.png (582.2KB)
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Figure 2. DTFALPS mechanism.
(Toshiaki Taoka, et al. Jon J Radiol. 2022;40:147-58.)
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Figure 3. CSFFmap reconstructed from MRIFASTT2.

(Liangdong Zhou, et al. Azheimer’ s Dement.2021;17.

Liangdong Zhou, BioRvix:2021.02.01.429067, 2021 )
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Figure3 CSFF map.png (207.1KB)

Figure4 CSFF vs DTI-ALPS.png (63.9KB)

DTI-ALPS vs Cerebral Cortex CSFF, n=23, p=0.01, r=-0.51
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Figure 4. DTFALPS indlex versus cereboral cortex CSFF. A negative coelation between
themis observed showing that alower diffusivity clong perivascuior space s
comesponding to a higher CSFF. Note that o higher CSFFimplies more severe:

PVS dilation and buk flow obstructionin parenchyma.

Figure5 CSFF vs vCSF.png (71.2KB)

0 Cerebral Cortex CSFF vs vCSF, n=23, p=0.01, r=-0.53
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Figure 5. Veentiicle CSF clecrance siope (VCSF) versus cereboral cortex CSFFbased on
MRFASIT2. Negative conelation between themis observed indicating the
conespondence between higher parenchyma perivascular space and lower
clecrance function n the lateral ventiicle. Note thot blue squcre indicates

health control andiredt dot means clinically diagnosed MCL.
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Learning Objectives:

Update your understanding of glymphatic clearance from multimodal imaging perspective.
Estimate the clearance function using MRI based CSFF and DTI-ALPS, and PET based vCSF.
Differentiate the healthy control and mild cognitive impaired patients.

Keywords:
Alzheimer's disease, ISTAART Professional Interest Area: Neuroimaging and biomarkers

First Presenting Author

Presenting Author
Liangdong Zhou, PhD
Email: 1iz2018@med.cornell.edu

Weill Cornell Medicine
New York NY 10065
USA

Any relevant financial relationships? No
Signed on 04/18/2022 by Liangdong Zhou

Second Author

Thanh Nguyen, PhD
Email: tdn2001@med.cornell.edu

Weill Cornell Medicine
New York NY

https://alz.confex.com/alz/2022/dt/papers/index.cgi?username=688 18 &password=698185 3/5



4/25/22,10:19 PM Submission Completed
USA

Third Author

Jarek Wegiel, PhD
Email: Jarek.Wegiel@opwdd.ny.gov

Institute for Basic Research in Developmental Disabilities
New York NY
USA

Fourth Author

Mony de Leon, EdD
Email: mdl4001@med.cornell.edu

Weill Cornell Medicine
New York NY
USA

Fifth Author

Yi Li, PhD, MD
Email: yil4008@med.cornell.edu

Weill Cornell Medicine
New York NY 10065
USA

If necessary, you can make changes to your abstract/proposal submission

To access your submission in the future, use the direct link to your abstract/proposal submission from one of
the automatic confirmation emails that were sent to you during the submission.

Or point your browser to /alz/reminder.cgi to have that URL mailed to you again. Your username/password are
68818/698185.

Any changes that you make will be reflected instantly in what is seen by the reviewers. You DO NOT need to go
through all of the submission steps in order to change one thing. If you want to change the title, for example, just
click "Title" in the abstract/proposal control panel and submit the new title.

https://alz.confex.com/alz/2022/dt/papers/index.cgi?username=688 18 &password=698185

4/5


https://alz.confex.com/alz/reminder.cgi

4/25/22,10:19 PM Submission Completed
When you have completed your submission, you may close this browser window.

Tell us what you think of the abstract/proposal submission process

Home Page

https://alz.confex.com/alz/2022/dt/papers/index.cgi?username=688 1 8 & password=698185 5/5


https://alz.confex.com/alz/feedback.epl?jsclose=1
https://alz.confex.com/alz/2022/dt/papers/www.alz.org/aaic

