INTRODUCTION

FIGURE - Mechanistic Insight into age-related choroid plexus changes

The choroid plexus (ChP) is a highly ]
vascularized structure Crltlcal for cerebrospinal A GRE MRI B LFB C CD31 (capillary) D 4G38 (Amy|0|d B)
. fluid production and brain homeostasis, yet its ", .
7T M RI VI rtual small size and complex microarchitecture limit
: characterization with conventional in vivo MRI.
Ultra-high-field 7T gradient-echo MRI provides
H IStOIOgy Of submillimeter spatial resolution (~200 um) and
- enhanced susceptibility contrast, enabling
ChorOId Plexus visualization of ChP signal heterogeneity and
. . structural compartments. By integrating high-
N Ag | ng and resolution imaging with histopathology, this
study aims to develop MRI-based Vvirtual
- ) histology of the ChP and define underlying
AIZhelmer s vascular and microstructural alterations in early
- stage of Alzheimer’s disease (AD).
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METHOD

Three participants with clinically diagnosed mild
cognitive impairment (MCI) were enrolled. In
vivo 7T MRI was performed using a T2*-
weighted gradient-echo sequence (TE = 25 ms,

Chenyang |_|1 TR = 1250 ms, spatial resolution = 0.25 x 0.25
Zh S 1 ’ x 2 mm?3), optimized for ChP visualization
susceptibility-based contrast of vascular, . S oy . |
.. € oun K calcification, and tissue components of the ChP. 1009“‘ 100um 100um e,
Domlnlque Leltner2, Additionally, two postmortem ChP specimens | | Figure 2. High Resolution GRE MRI of young and aging/AD choroid plexus (ChP). (B, F) LFB shows epithelial
S 1 from the NYU ADRC underwent | | thinning (red arrows), stromal fibrosis (green arrows), and calcification (blue arrow). (C, G) CD31 demonstrates
L| J|ang ; histopathological analysis of the ChP, including reduced capillary density in aging/AD (red arrows). (D, H) 4G8 reveals amyloid-f deposition in epithelial cells

Luxol Fast Blue for morphology and (blue arrows).

ThOmaS WisnieWSkiZ, immunostaining for aquaporin-1  (AQP1),
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Ar“ne FaUSt|n2 vascular and stromal features. Two young
. postmortem epilepsy cases without apparent Choroid Plexus Cysts in MCI patients : . . . .
YOussef Z Wadgh|r|1, ChP abnormalities were used as controls for ik s Figure 3. Choroid plexus cysts identified by in

vivo Gradient echo MRI and validated by ex
Vivo MRI-histology  correlation. (A-C)
Representative in vivo 7T gradient-echo MRI
from three patients with mild cognitive
impairment (MCI; ages 60, 69, and 70 years)
demonstrating polycystic lesions within the
choroid plexus (ChP). (D) Gross specimen from
an Alzheimer's disease (AD) case showing
large polycystic ChP lesions. (E) H&E staining
of the corresponding tissue section, revealing
the underlying cyst architecture and
surrounding choroid plexus tissue. (F, G) EX
vivo T2-weighted and T2-FLAIR MRI
demonstrate the cystic lesions with high fluid
signal. (H-K) Corresponding histological
characterization using Luxol Fast Blue (LFB), a-
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organized into villous projections (A), with T Sl i 2 mm

each villus serving as the fundamental
structural and functional unit underlying the CONCLUSION
MRI appearance shown in (B). Abundant inter-

villous  spaces (asterisk), filled  with
cerebrospinal fluid (CSF), are evident in the in

High-resolution gradient-echo MRI revealed virtual histology of choroid plexus MRI contrast, indicating age-related
vascular and structural alteration. Complementary histopathological analyses reveal distinct vascular and

#...—..H.. vivo ChP. This unique villous architecture microstructural remodgling In A_I\_D corr:wparid witl; yqungerr]_c%?trﬁl tiﬁsue, prO\_/idin?c mechanistic Insights into the_MRI
: orovides the anatomical basis for pathological ﬁl_gnellture? obsetr)'\_/edér;]PVNO.h Ioget_er, t ese dHKiImhgs_ |g' |§_ t the potential of gradient-echo MRI-based virtual
| NYU LH “gﬂ 1= alterations that can influence ChP volume and Istology for probing pathology in aging and Alzheimer's disease.
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