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ICAS treatment evaluation by clinically applicable hemodynamic MRI

Internal carotid artery stenosis (ICAS) accounts for 10-20% of strokes!?

Effective? treatment by stenting (CAS) or endartherectomy (CEA) with substantial risks3

Background

Hemodynamic biomarkers promising to improve treatment decisions*

g Hemodynamics currently unconsidered?
2 due to clinical applicable methods lacking
" Relative cerebral blood volume (rCBV)®, capillary transit-time heterogeneity (CTH)’,
K and amplitude of low-frequency fluctuations (ALFF)®
<
=)
§ Sensitivity to hemodynamic recovery after ICAS treatment
I
Investigate effects on cognition and lesions
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MU ICAS treatment evaluation by clinically applicable hemodynamic MRI

Material & Methods
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MU ICAS treatment evaluation by clinically applicable hemodynamic MRI LTI

Material & Methods

MR imaqing protocol

FLAIR MP-RAGE Resting-state fMRI

Single-shot EPI, 3x3x3 mm3,

Ix1x1 mm3,
TE=4 ms, TR=9 ms,
TI=1000 ms, a=8°,
5:59 min

1.1x1.1x1.1 mms,
TE=289ms, TR=4.8s,
TI=1650 ms,
4:34 min

Lesion volume ‘ ‘ Grey matter ‘
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TE=30ms, TR=1250ms,
40 slices, 500 dynamics,
MB/Sense 2/2, 10:40 min

GE-EPI, 2x2x3.5 mm3, TE=30
ms, TR=1.5 s, a=60°, 80 dyn,
2:01 min, 15 ml Gd-DOTA
bolus-injection, 4mi/s, 2:01 min
w

v

Parametric modelling

Parametric DSC modelling according to Jespersen & Ostergaard, JCBFM 2012

Computer based testing of
visual attention enables
separate evaluation of
left and right hemifields

w

\ 4
Visual attention laterality
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MR 1059

Results
Examplary Data
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ICAS treatment evaluation by clinically applicable hemodynamic MRI Tm
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ICAS-patient
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Images depicted by Vinci software, Max-Planck-Institute for Neurological Research, Cologne, Germany 6 /10



MU ICAS treatment evaluation by clinically applicable hemodynamic MRI

Results

Hemodynamic MRI
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»» Strong initial hemodynamic impairments Post treatment recovery by ~80%
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Results

ICAS treatment evaluation by clinically applicable hemodynamic MRI
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Visual attention

1
p=0.73

Remaining visual attention impairment
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White matter lesions
| I |
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Slightly increased lesion load
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ICAS treatment evaluation by clinically applicable hemodynamic MRI

Discussion

Revascularization effects in ICAS

ALFF, rCBV & CTH sensitive to hemodynamic ICAS impairments

Chronic vasodilation indicated?? with additional capillary dysfunction3

Hemodynamics

Improved hemodynamic status after treatment - in accordance with literature3-®

Persisting cognitive impairments after treatment’

Cognitive impairments might be irreversible

Cognition

Postoperative damage® by micro emboly® compensates ACTH recovery!®
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ICAS treatment evaluation by clinically applicable hemodynamic MRI

1°o65 WMH Formation in ICAS Oy,
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