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Purpose:

Investigating cerebral blood flow and arterial transit time as baseline measures for 
cerebrovascular reactivity in individual watershed areas

‒ CVR is a promising in internal carotid artery stenosis (ICAS) 1,2

‒ Watershed Areas, at the junction of cerebral vascular territories, are of particular interest3-5

‒ CVR is usually measured using CO2 →sophisticated gas application setup limits applicability

Conclusions: – Impaired hemodynamics in ICAS in baseline measures of ATT and CBF in agreement with hypercapnia-based CVR

– ATT may be an especially sensitive proxy for CVR in settings where hypercapnia application is not feasible
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Aim: ‒ Evaluate if baseline measures (ATT and CBF) correlate with CVR in iWSA and indicate hemo-

dynamic alterations within ICAS patients’

- Lateralization
for ICAS

- LI from CVR
decreased

- LI from ATT
increased

- LI from CBF
decreased

Discussion: − All parameters (including CBF) showed significant lateralization for ICAS 

compared to HCs

− Agrees very well with previous studies demonstrating ipsilaterally 

impaired hemodynamics1,2,6

− Importantly, baseline measures concorded within iWSAs, which are 

especially prone to hemodynamic impairments2,4
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𝐏 ∈ {𝐂𝐕𝐑, 𝐂𝐁𝐅, 𝐀𝐓𝐓}

time

CO2 [%]
5 

0

AIR
3 min

CO2

3 min
AIR

3 min
CO2

3 min
AIR

3 min

CVR vs CBF&ATT

iWSA

A
n

al
ys

is

- n = 6 (2 female)
- Age: 71.7 ± 8.8 years
- NASCET ≥ 60% 

- n = 20 (12 female)
- Age: 69.2 ± 5.8 years

* 

Lateralization: ICAS vs HC

* 

* 

- Ipsilateral (ICAS): reduced CVR (A), increased ATT (B) and reduced CBF (C)
- HC (E-G): all parameter maps appear symmetrical

A| CVR vs ATT B| CVR vs CBF

− Correlation between CVR and

ATT (A, all subjects)

− No correlation between CVR

and CBF (B, all subjects)

Abbreviations

ATT: Arterial Transit Time

CBF: Cerebral Blood Flow

CVR: Cerebro-Vascular Reactivity

HC: Healthy Control

ICAS: Internal Carotid Artery Stenosis

pCASL: pseudocontinous Arterial Spin 
Labeling

iWSA: individual Watershed Areas
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