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* ICAS major health risk in developed countries'-?
* Watershed areas (WSA) especially vulnerable34
* Individual (i)WSA from DSC-based time-to-peak

Background

(TTP) maps>®

* Evaluate iWSA masks from non-invasive Arterial

P
urpose Transit Time (ATT) based on Hadamard pCASL

 ATT-based iWSAs agree spatially with TTP-

based iWSAs
Hemodynamic alterations within ICAS patients’
iWSAs

Hypothesis

1: Donahue, JCBFM, 2018 2: Petty, Stroke, 1999 3: Momjian-Mayor, Stroke, 2005 4: Kaczmarz, JCBFM, 2021 5: Kaczmarz, Neuroradiology, 2018 6: Schmitzer, IMRI, 2021
Image: Blausen.com staff (2014). "Medical gallery of Blausen Medical 2014". WikiJournal of Medicine 1 (2). DOI:10.15347/wjm/2014.010. ISSN 2002-4436.



MRI protocol and analysis for comparing IWSA from ATT and TTP

IsSition

Data Acqu

Postprocessing & Analysis

ATT mapping
Hadamard-pCASL

Segmented 3D GRASE, EPI factor = 23,
SENSE = 2.9 3.75x3.75x3.75 mm?, TE=16
ms, TR=4683 ms, 29 slices, PLD, = 2000ms,
PLD, = 1400ms, PLD, = 1000ms, PLD, =
700ms, PLD; = 500ms, PLDg = 350 ms,
PLD,=200ms, 3 dyn., 5:37 min

Segmented 3D
GRASE, EPI factor =
23, 3.75x3.75x3.75

mm?3, TE=16 ms,

TR=2000 ms, 29
slices, SENSE = 2.9,

1dyn., 0:12 min

GE-EPI, EPI factor = 21, SENSE = 2.9,
2.33x2.33x4 mm?3, TE=40 ms,
TR=1602 ms, a=75°, 25 slices, 70
dyn., 01:56 min

CBF rCBV

TTP mapping

GE-EPI

2D single shot mb EPI, 3.0x3.0x3.0 mm?3, gap = 0.2mm,
SENSE = 2, TE=30 ms, TR=1200 ms, 40 slices, a=70°,
Co, [%] 750 dyn., 15:04 min

CVR

Lateralization Index:!

Pg

LIp = ———
PP+ P

P € {CBF,ATT, rCBV, TTP, CVR}

MPR

1x1x1 mm?3, CS-Sense =
7.5, TE=4 ms, TR=9 ms, ,
a=8°,
TI=761 ms, 2:25 min
each

MNI
normalization
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Study population contains patients and age-matched HCs

6 patients (age 71.7+8.8 years)
2 female / 4 male

ICAS Unilateral
NASCET >60%
\ J
# I
L Healthy
20 age-matched HCs (age 69.2+5.8 y)
controls
12 female/ 8 male "'.
g (HC) ﬂ);.

Image: Blausen.com staff (2014). "Medical gallery of Blausen Medical 2014". WikiJournal of Medicine 1 (2). DOI:10.15347/wjm/2014.010. ISSN 2002-4436.
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- ICAS induces lateralization (H-L)

—> iWSA,; concord with iWSA, (B,H vs C,I)



iWSA probability maps [%] \VIETaANTAYAY Overlap

iWSA, 11

IWSA 7 Vs IWSA

- Good
agreement

Healthy Controls




iWSA probability maps [%] \VIETaANTAYAY Overlap

iWSA 1

IWSA 11 Vs IWSAp

- Good
agreement
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Do Parameter values differ systematically?

ATT - ATT, 1 (8]

Bland Altman analyses : iWSA \;; vs iWSA;p
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Do lateralization indices (LI) differ between IWSA,+ and IWSA

Group comparison: ICAS vs HC

A| ATT-based iWSA: LI B| TTP-based iWSA: LI
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—> ICAS induces lateralization —> Results from iWSA,; and iWSA, concur

in ATT, TTP, CVR and CBF
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Do ATT and TTP based IWSA concur?

Ipsilaterally impaired hemodynamics (especially CVR) in ICAS agrees with existing literature®2
- iWSA can reliably segmented from ATT-maps
E ATT-based iWSA revealed impaired hemodynamics including clinically promising CVR*
§ ATT-based iWSAs useful for non-invasive longitudinal mapping of vascular border-zones in
ICAS and other CVD such as Moyamoya

1: Kaczmarz, Neuroradiology, 2018 2: Kaczmarz, JCBFM, 2021 3: Gottler, JCBFM, 2020 4: Donahue, JCBFM, 2018
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