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Hemodynamics in leptomeningeal collaterals

Internal carotid artery stenosis (ICAS) is a major public health issue!

Background

Protective vascular pathways by collateral blood supply*®

Known hemodynamic impairments’? and increased stroke risk3

g Primary collateral flow via CoW was indicated by territory shifts,’

@ secondary leptomengial flow under sub-acute chronic hypoperfusion unclears1!
2 DSC-based coefficient of variation (CoV) method for leptomeningeal collaterals!?
()

g_ Application in asymptomatic ICAS patients

>

T Evaluate hemodynamic characteristics within high CoV voxels




Hemodynamics in leptomeningeal collaterals

Material & Methods
Participants

+ 3T Philips Ingenia
+ Software release 5.1.8
* Custom patches

* No strokes or injuries
* Asymptomatic

* Unilateral

* NASCET > 70%

70.3+7.0y ‘@

29 ICAS

70.2+4.8y @

* No strokes or injuries

30 HC
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Hemodynamics in leptomeningeal collaterals

Material & Methods

MR imaqing protocol

oo | petion |

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

3D GE, 1x1x1 mm3,

TE=4 ms, TR=9 ms,

TI=1000 ms, a=8°,
5:59 min

CoV

Ventricle atlas

Q

CoV = —

=

Large vessel atlas

70th percentile
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Results
Exemplary Data

Hemodynamics in leptomeningeal collaterals

High CoV

|

Healthy Control

33
[mL/100g/min]

Right sided ICAS

[mL/100g/min]

Images depicted by Vinci software, Max-Planck-Institute for Neurological Research, Cologne, Germany
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CoV Symmetry
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Symmetrical CoV values between hemispheres in HC & ICAS patients

No enhanced recruitment of leptomengeal collaterals in asymptomatic ICAS indicated®? [
Primary collateral flow via CoW3 seems sufficient*

Method:

Masks of high CoV within GM
CoV values within masks compared
between hemispheres




Hemodynamics in leptomeningeal collaterals

Results Method: | "
- _ *  Masks GM vs. high CoV within GM
Hemodynamics *  Applied to hemodynamic parameters
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»  Significant hemodynamics effects in high CoV voxels —in HC & ICAS

»  Elevated density of arterioles in high CoV voxels
in agreement with assumed preexisting® leptomeningeal collaterals arising from arterioles?*

»  Lower CBF to CBV ratio in high CoV voxels implying lower CPP> [
Supports potential identification of vessels at risk for future collateral recruitment®’ N




Hemodynamics in leptomeningeal collaterals

. Collaterals after treatment Oxygenation: MRI vs. PET
.(\(SO Schmitzer et al. Kufer et al. Ve”ol,
\ 8
eg:\ e‘a\- Talk #823 Poster #1305 o Sery SQSM

N (1 Osy, ° &
e\ec, 1’((\3 %/\'\, Qx % C?[
S 9>,

C )



/fRI 825 Hemodynamlcs in Ieptomenlngeal collaterals Tm

2 We want to higﬁly appreciate the support by:
German Research Fundation (DFG)
Dr. Ing. Leonhard-Lorenz Stiftung
Friedrich-Ebert-Stiftung (FES)

Thank you very much
for your attention!

@SKaczmarz
@NMRMWO up




