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Non-invasive ASL-BBB mapping in Tumors

How can blood brain barrier (BBB) intergrity be mapped?

* BBB disruptions in high-grade Tumors!-

Background
*  Current methods limited
N . . highl iti BBB . Piamateratery ———> arteriole ——> capillary
® on-invasive, ni sensitive -Mappin
Purpose Non-ir , highly pping
in clinical scantimes
1: Jain, Nature Revi Neruosc., 2007 2: Heye, Neuroimage-Clin, 2014 3: Keil, Clin. Neurorad., 2021

Image: https://commons.wikimedia.org/wiki/File:Blood_vessels_brain_english.jpg#/media/File:Blood_vessels_brain_english.jpg



Non-invasive ASL-BBB mapping in Tumors
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1: Gunther, Proc ISMRM, 2007 2:Mahroo, Front Neurosci., 2021 3: Gregori, JMRI, 2013

Image taken from Reference 2



Non-invasive ASL-BBB mapping in Tumors

Imaging protocol includes conventional MRI and ASL-BBB mapping

ASL Texch Mapping Conventional MRI
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= Hadamard 8 Multi-TE Hadamard 4 Tiw pre CA ll T1w post CA FLAIR
'S

3 Segmented 3D GRASE, 3.75x3.75x3.75 mm?, Segmented 3D Segmented 3D GRASE, 3.75x3.75x3.75 1x1x1 mm?3, CS-Sense = 7.5, TE=4 ms, TR=9 ms, , 1x1x1 mm3,

<L TE=16 ms, TR=4683 ms, 29 slices, Bolus GRASE,3.75x3.75x3.7 mm?3, 8 echoes: TE=15+n*61 ms, TR=5000 a=8°, CS-SENSE 10,

E Durations: BD; = 1800s, BD, = 600ms, BD; = 5 mm?3, TE=16 ms, ms, 29 slices, Bolus Durations: BD, = BD, = TI=761 ms, 2:25 min each TE=333ms, TR=4800
© 400ms, BD, = 300ms, BDs = 300ms, BDg = TR=2000 ms, 29 BD, = 700ms, PLD = 900ms, 1 dyn., 6:20 ms, TI=1650 ms,
[a] 300 ms, BD,=300ms, PLD = 300ms, 3 dyn., slices, SENSE = 2.9, min 03:55 min

5:37 min 1dyn., 0:12 min

ATT CBF - Tumor segmentation

Regional analysis

Postprocessing &
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Non-invasive ASL-BBB mapping in Tumors

* 14 patients (59.9+15.1y)
* 4female /9 male
* High-grade (WHO 3&4) Glioma & Metastasis

e 12 HC(55.5+16.5y)
e 7female/5 male

U

Upper image: https://de.m.wiktionary.org/wiki/Datei:Glioblastoma_multiforme_-_MRT_T1KM_sag.jpg 6




Non-invasive ASL-BBB mapping in Tumors

Conventional MRI ASL-BBB

Patient 1:
Glioma

Patient 2:
Metastasis

- Visible concordance of T1w & FLAIR data with Texch maps



0141 Non-invasive ASL-BBB mapping in Tumors

Conventional MRI

Patient 1:
Glioma

Patient 2:
Metastasis

- Visible concordance of T1w & FLAIR data with Texch maps
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Non-invasive ASL-BBB mapping in Tumors

How does Texch vary in tumor patients?

Tumour vs NA-GM a Tumour vs NA-brain
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- Reduced Texch in tumorous tissue
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Non-invasive ASL-BBB mapping in Tumors
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- Patients’ Texch reduced even in normal appearing tissue
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Non-invasive ASL-BBB mapping in Tumors

Is the Texch a reliable proxy for BBB impairments?

Decreased Texch in tumor agrees well with literature!-
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Texch values in agreement with previous studies®*

Reduced Texch in NA-Tissue = subtle impairments?

ASL-based Texch mapping sensitive
>
S
g Texch proxy for BBB integrity
£
: . . . . . .
¥ | Promising for detecting more subtle impairments (e.g., Alzheimer, small vessel
disease)>®
1: Jain,Nature Rev. Neurosc.,2007 2: Heye,Neuroimage-clinical,2014 3: Keyl,Clinical neurorad., 2021
4: Mahroo,Front Neurosc., 2021 S: Starr, Psychiatry Res., 2009 6: Thrippleton, Alzheimers Dement., 2019
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