Accepted Manuscript

Semi-Parametric Arterial Input Functions for Quantitative Dynamic Contrast
Enhanced Magnetic Resonance Imaging in Mice

Torfinn Taxt, Rolf K. Reed, Tina Pavlin, Cecilie Brekke Rygh, Erling
Andersen, Radovan Jifik

PIl: S0730-725X(17)30227-8
DOI: doi:10.1016/j.mri.2017.10.004
Reference: MRI 8848

To appear in: Magnetic Resonance Imaging

Received date: 30 January 2017
Revised date: 15 September 2017
Accepted date: 17 October 2017

Please cite this article as: Taxt Torfinn, Reed Rolf K., Pavlin Tina, Rygh Cecilie Brekke,
Andersen Erling, Jifik Radovan, Semi-Parametric Arterial Input Functions for Quan-
titative Dynamic Contrast Enhanced Magnetic Resonance Imaging in Mice, Magnetic
Resonance Imaging (2017), doi:10.1016/j.mri.2017.10.004

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.2017.10.004
https://doi.org/10.1016/j.mri.2017.10.004

Semi-Parametric Arterial Input Functions for
Quantitative Dynamic Contrast Enhanced Magnetic
Resonance Imaging in Mice

Torfinn Taxt®P, Rolf K. Reed®°, Tina Pavlin®P, Cecilie Brekke Rygh?, Erling
Andersen?, Radovan Jiiik®

%Dept. of Biomedicine, University of Bergen, Jonas Lies vei 91, N-5020 Bergen, Norway
®Dept. of Radiology, Haukeland University Hospital, Jonas Lies vei 83, N-5020 Bergen,
Norway
¢Centre for Cancer Biomarkers (CCBIO), University of Bergen, Jonas Lies vei 87, N-5021
Bergen, Norway
dDept. of Clinical Engineering, Haukeland University Hospital, Jonas Lies vei 83, N-5020
Bergen, Norway
¢Czech Academy of Sciences, Inst. of Scientific Instruments, Krdlovopolskd 147, 61264
Brno, Czech Rep.

Abstract

Objective: An extension of single- and multi-channel blind deconvolution
is presented to improve the estimation of the arterial input function (AIF) in
quantitative dynamic contrast enhanced magnetic resonance imaging (DCE-
MRI).

Methods: The Lucy-Richardson expectation-maximization algorithm is used
to obtain estimates of the AIF and the tissue residue function (TRF). In the
first part of the algorithm, nonparametric estimates of the AIF and TRF are
obtained. In the second part, the decaying part of the AIF is approximated by
three decaying exponential functions with the same delay, giving an almost noise
free semi-parametric AIF. Simultaneously, the TRF is approximated using the
adiabatic approximation of the Johnson-Wilson (aaJW) pharmacokinetic model.

Results: In simulations and tests on real data, use of this AIF gave perfu-
sion values close to those obtained with the corresponding previously published
nonparametric AIF, and are more noise robust.

Conclusion: When used subsequently in voxelwise perfusion analysis, these

semi-parametric AIFs should give more correct perfusion analysis maps less
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