Accepted Manuscript

Optimized super-selective Arterial Spin Labeling for quantitative
flow territory mapping

Thomas Lindner, Olav Jansen, Michael Helle

PII: S0730-725X(18)30130-9
DOI: doi:10.1016/j.mri.2018.06.020
Reference: MRI 8993

To appear in: Magnetic Resonance Imaging
Received date: 13 May 2018

Revised date: 11 June 2018

Accepted date: 28 June 2018

Please cite this article as: Thomas Lindner, Olav Jansen, Michael Helle , Optimized
super-selective Arterial Spin Labeling for quantitative flow territory mapping. Mri (2018),
doi:10.1016/;.mri.2018.06.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.mri.2018.06.020
https://doi.org/10.1016/j.mri.2018.06.020

Title

Optimized super-selective Arterial Spin Labeling for quantitative Flow Territory Mapping
Authors

Thomas Lindner*?, Olav Jansen?', Michael Helle?

1: University Hospital Schleswig-Holstein, Department of Radiology and Neuroradiology,
Arnold-Heller Str. 3, 24103 Kiel, Germany, E-mail: Thomas.Lindner@uksh.de;
Olav.Jansen@uksh.de

2: Philips Research, Tomographic Imaging Department, Rontgenstr. 24, 22335 Hamburg,

Germany
*Corresponding author
Abstract

Flow territory mapping using Arterial Spin Labeling (ASL) methods allows for deeper insights
into the physiology of the brain. However, in most approaches assumptions of the labeling
efficiency are used for calculation of brain perfusion which might result in inaccuracies. This
becomes more important in super-selective ASL as the labeling focus could be positioned not
exactly at the artery of interest. Therefore, measuring the labeling efficiency of the current scan
seems important to obtain reliable results and to correct for potential errors. In this study, an
optimized super-selective ASL tagging scheme is presented and the labeling efficiency is
measured using quantitative phase-contrast angiography of the tagged artery and considering
the volume of the supplied flow territory. The aim then is to evaluate the labeling efficiency of
super-selective ASL and considering these values when shifting the labeling spot away from
the artery of interest. The measured efficiency is compared to simulations performed for the
optimized super-selective ASL approach. Considering the values of labeling efficiency after
shifting the labeling focus, the values of cerebral blood flow still show accurate results despite
the expected lower SNR up to an offset of 3mm. Following this, to obtain accurate results for
guantifying super-selective ASL perfusion images, measuring the labeling efficiency seems

necessary to prevent false results.
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