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What is MRM Highlights?
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Three Pillars of Highlights

Q&A with Frank Ong and Miki
Lustig

October 23, 2020 @ 2013 w0

By Nikola Stikov

This MRM Highlights Pick interview Is
with Frank Ong and Miki Lustig,
researchers at Stanford and Berkeley,
respectively. Their paper is entitled
“Extreme MRI: Large-scale volumetric
dynamic imaging from continuous
non-gated acquisitions” and it was
chosen as this month's Reproducible

An mtervm\r‘b} Elliot McV t,h

Research pick because, in addition to

sharing their code, the authors also ]ea'n Chen- v i
shared a demo of their work in a Udunna Anazodo -
Google Colab notebook.

Revolving doors: Frank {now ot Stanford), wearing Berkeley regalio and Miki (now ]u]len COhen_Adad

ot Beskeley) wenring Stanford regaii Canadian Researcher Profiles

MRMH: 5o, Frank, how did you get involved with MRI, and how did you end up working with Miki? January - November 2020

Monthly Interviews Annual Magazine ISMRM Afterparty
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Current Format

e One paper is picked every month based on exemplary
reproducible research practices.
e Two blog posts
o Q&A blog post about authors and their paper.
o Reproducible Research Insights blog post about their
reproducible research practices.
¢ Annual magazine containing the interviews from the past year and

some additional special features/interviews related to ISMRM.



ISMRM ONE
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N EWR AND SCIENTISTS

EDITORIAL (3 Free Access

Reproducibility and the future of MRI research
Nikola Stikov B2, Joshua D. Trzasko, Matt A. Bernstein

First published: 10 August 2019 | https://doi.org/10.1002/mrm.27939 | Citations: 7

iE SECTIONS ™ PDF 9| TOOLS « SHARE

Most would agree that transparency in science is an essential goal, but there are differing
opinions on how open our science really should be. The questions surrounding open science
and research transparency are particularly relevant for fields like magnetic resonance, in
which much of the innovation over the past 50 years has been driven by intellectual
property, including patents and copyrighted software, and there is a tight link between
industry and academia.

Stikov, N., Trzasko, J.D. and Bernstein, M.A. (2019), Reproducibility and the future of

MRI research. Magn Reson Med, 82: 1981-1983. https.//doi.org/10.1002/mrm.27939

A - i
@ Mathieu Boudreau iF"”OW,f Author

On the open source landscape of MRM

Being involved in several open source
projects (qMRLab, AxonDeepSeg) and
initiatives dealing with open science in
publishing (NeuroLibre, Canadian Open
Neuroscience Platform), I was curious
to know what the current landscape of
open source software/analysis sharing
was in my own field - MR engineering
for medical applications. I decided to
investigate what the landscape of open
source sharing was in one of the main
journals of my field, Magnetic

https://bit.ly/3ouFokl


https://doi.org/10.1002/mrm.27939

Total number of MRM papers 470
(Jan to Nov 2019)

Open-source related keywords searched open source, open-source, opensource,
open science, github, git, osf, jupyter,
notebook, octave, available online,
released, shared, code

# of papers that matches at least one 174
keyword
# of papers that actually linked to shared 52 (~11% of total papers)
code and/or data
Most common coding language MATLAB (81%)
Most common location where code is hosted GitHub (65%)
% of papers having shared enough to 12 %

potentially reproduce paper figures

https://bit.ly/3ouFokl



Recent MRM Changes

Open Research A

DATA AVAILABILITY STATEMENT

The code that supports the findings of this study is openly available in GitHub at
https://github.com/korbinian90/ROMEO.jl/tree/publication . We plan continuous support and
development of the software with the newest version available in
https://github.com/korbinian90/ROMEO . The MRI data are available in Harvard Dataverse at
https://dataverse.harvard.edu/dataverse/ROMEO .
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2020 Monthly Interviews



January

Paper

Pharmacokinetic modeling of dynamic contrastllenhanced MRI using a reference region and
input function tail

Q&A with Zaki Ahmed and Ives Levesque Reproducible Research Insights:
e o " —— — Reproducible figures
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Contributor: Mathieu Boudreau 12



February

Paper
Deep learning how to fit an intravoxel incoherent motion model to diffusion_weighted MRI

Q&A with Sebastiano Barbieri, Oliver Reproducible Research Insights:
Gurney-Champion, and Harriet Thoeny Jupyter Notebooks

" jupyter deep_ivim_demo jubosaed Tl | ———
» et Cell  Kemal  Widgats  Halg Thsslar Pythan 3 O
B+ 3 BB 4 % WRn B C W Cok $ @ ADownoed & @ O GHUE % Binder

ax[l, 2] set_yticks( (1)
fig.colorbar(Fp_plot, ax=ax(@,2],fraction=8.@845, padsd.nd)

¥y clim=(@, B8.4))

plt. showi )

D, watimuted

Contributor: Tommy Boshkovski 13



March

Paper

Steadylstate imaging with inhomogeneous magnetization transfer contrast using multiband

radiofrequency pulses

Q&A with Shaihan Malik and Daniel West Reproducible Research Insights:
Documentation

hMT_steadystate /| README.md

<> Edit file © Preview changes

# Steady-state ihMT sequences using multiband pulses

This software can be used for simulating the steady-state of BSSFP and SPGR MAT
sequonces

when enploying multi-band pulses in tissues with [inhomoosnsaus MT effects]
(https://onlinelibrary,wiley. com/dodl/full/10, 1082/ mrm, 25174}

and builds on prior work wsing non-selective multi-band RF pulses for [cantrolling.
saturation of MT effects]ihttps://onlirelibrary.wiley.con/del/18.1802/nrm. 27442},

A peper describing the theory and experiments implemented in this repo is currently
under

review and links will be posted as soon as it is published, A related abstract was
presented at [ISHRM 2819 (#4271)

(https:/feds. isarn, arg/pratected/ 19Presentations/aostracts/@427. vtal)

#=+This cede is distributed under the GNU Gemeral Public License v3 (see the included

[LICENSE] (LICENSE.txt]]. Please cite our work appropriately if you mse it and Llink amy
extensions back to this reposs

This code has been tested using Matlab R2018b. Please get in touch to report any bugs,

Shathan Malik, King's College London, Jume 2819,

[Eshaihannalik] (https: //twitter. con/shathannalik)

#9 Biophysical model

Contributor: Agah Karakuzu

S READAE e

Steady-state ihMT sequences using multiband pulses

whn sy
werk using nion-salictivm et

& pager describing the theory and experiments implemented in this reso
posted 3 5000 as it is publishod. A relatod Sostract was preserded ai SMAM 2018 (2477

‘curmantly under revies e links wil be.

This cote |s distributed under the GHU Gereral Public License w3 [soe the included LICERSE), Flease cite our work
you use it and fink any i b this repa

Tris codu has sing M Bk, Pluas g

Shaihan Malk, King's College London, June 2019, @l
Biophysical model
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April

Paper

Artificial neural network for myelin water imaging

Q&A with Jieun Lee and Jongho Lee Reproducible Research Insights:
- Shared deep learning models

Artificial Neural Network for Myelin Water Imaging: ANN-MWI

Source code to train and test the network (.py), and data preprocessing [.m) from the manuscript “Artificial neural
mEtwark far myeln water imaging”, submitted 1o Magnetic Resonance n Medicine.

Overview
ANN-Imwr LI
——— o0 -~ .
L i = ) - \)
P 4 ..' =
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= i 8
b } =
! @ ®
|-
-

Contributor: Mathieu Boudreau 15



May

Paper
Portable and platform(lindependent MR pulse sequence program

Q&A with Cristoffer Cordes and Matthias Gunther Reproducible Research Insights:
—— 3 | Docker
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Contributor: Agah Karakuzu 16



June

Paper

FatSegNet: a fully automated deep learning pipeline for adipose tissue segmentation on
abdominal Dixon MRI

Q&A with Santiago Estrada and Martin Reuter Reproducible Research Insights:

g Dockerfiles

Raw  Blame O3 £ O

33 lines (22 sloch 766 Bytes

install-recommends \

deep-mi.org

Contributor: Emilie McKinnon



July

Paper
A novel gamma GLM approach to MRI relaxometry comparisons

Q&A with Rohan Kapre and Angelique Y. Louie Reproducible Research Insights:
it RShiny Dashboard

Relaxivity With Gamma GLM-Inverse Link

Your data:
Data: Enter G in mM and Tl in seconds (s)
c

Copy || CSV || Excel || PDF || Prt Search:
c T

Th been adapted from & Simple Linear
Regression app by Antoine Soatewoy Originn SLA App
T 2382
e R Fit Summary
changed instances of Im() to glm{) with family=Gamma

and added pseudo R, Percent Error, Relaxivity in place of
SLA equations. Tables were modified to show C and Ti
instend of £ and y

This was done under the Creative Commaons License 2.0:

Contributor: Mathieu Boudreau 18
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August

Paper
Myelin water fraction estimation using small-tip fast recovery MRI

Q&A with Steven Whitaker, Jon-Fredrik Nielsen Reproducible Research Insights:
and Jeff Fessler Reproducible figures & Julia

sl el li-HAI=HE)

Contributor: Jessica McKay 19



September

Paper

RARE twollpoint Dixon with dual bandwidths

Q&A with Henric Rydén and Stefan Skare

Contributor: Nikola Stikov

Reproducible Research Insights:
Interactive figures & Bokeh
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October

Paper

Extreme MRI: Largelscale volumetric dynamic imaging from continuous nonllgated
acquisitions

Q&A with Frank Ong and Miki Lustig Reproducible Research Insights:
Google Colab

cO ©) colab-dee-demo.ipynb o poroger 8
Fichier Modifier Affichage Insérer Exécution Outils  Aide

+ Code  + ] & Copler sur Drive Connecter = & Modification ~
~ Gridding reconstruction

Let's first do a gridding reconstruction to see what the image looks like
[ 1 grd = gridding_recon{ksp, coord, dcf, device=device}

#Plot
pl.ImagePlotigrd[..., ::-1], interpolation='lanczos')

[G[16]y x]

]
= _—
n ”
15
»
5 L - —
o
0 10 ) n @ )
<sigpy. 7

lot.ImagePlot at Ox7f£2BbB76ET4

~ Generate Sensitivity Maps

We will need to estl the Itivity maps to P multl-channel data.

Far this demo, we will use JSENSE, which has a fast implementation in SigPy. This takes about 4 minutes.

[ 1 mps = mr.app.lsenseRecon(ksp, coord=coord, welghts=dcf, device=device).runi}

# Plot
for c in range{len{mps)):

Contributor: Nikola Stikov 21



November

Paper

B1 inhomogeneity correction of RARE MRI with transceive surface radiofrequency probes

Q&A with Paula Ramos Delgado
and Thoralf Niendorf

© Cade

Contributor: Mathieu Boudreau

Good documentation

@ pramasdelgado | Bleorrection-toalkit SUnwatch - 2 *unstar 1 ¥ Fark

Issues Bull requests (9 Actions (1 Projects T Wiki Securlty Insights

p master - | p 1branch 0 tags Gotafile | Add file - m About

This toolbox was designad with
£ pramasdelgado Add files via upioad a%e7di0 on2May @Bcommits | the purpese of correcting for
B1 inhomaganeitias innerant of

[ Bicorrection-toolbox.zip  Add files via upload onths gge  transmit-receive {transceive)
surface RF coils used in
O LICENSE Inétal commit 8MOntha 890  magntic resonance inaging.
[ RAREmodel_ftting-taoib..  Add files via upload P
[ README.md Updata README.md Tmonthsaga g GPL-30 License
D resuits_folder zip Add fles via upioad months aga
o test_data.zip Add files via upload 7monthsago  Releases
O validityAssessment_and_.. Add files via upload pthaga VO feleases published
README.md Packages
o packagas published
Bilcorrection-toolbox

This toolbox was desined with the purpose of carrecting for By inhomogensities inherent of
transmit-recelve (transceive) surtace RF coils used in magnetic resonance imaging

This code repository implements three algarithms for B correction {sensitivity-based, model-
based, fybrid) shown in the peer-reviewed publication;

Rome o P, Kushne &, P

quito J, ot al. By
ey Probes. Magr
2iMAM 28307

ity Catrection of RARE MRI
2020;

fe

00:1-20.

ttps//dol.0ra/10.1
Uss of thase aigorithm is allowed given propsr citation of the original werk and in accordance
with the licansa file,

Table of Contents

* installation Guide
= Getting Started

* Reproducing my results

* Contact

* License, authorship and citations

Installation Guide

This toalbox has been dovaloped using MATLAB R2010a and should fun in this MATLAB

i

Reproducible Research Insights:
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2021 MRM Highlights Magazine



Presidential Equity, Diversity
Interview and Inclusion

Mark Heanﬂ o

An interview by Elliot McVeigh i
: ‘?u.-m l BIEER s uiﬂﬂ

Jean Chen s

Udunna Anazodo

Julien Cohen-Adad

Canadian Researcher Profiles

%5 WILEY January - November 2020 Canadian

Researcher
Profiles

o

Young Investigator Awards
finalists
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Do | need to....

® be a software engineer?

e have fancyt

® have scripts th

...to share code with my papers?

roduce all my data analysis?

25



On Reproducibility

Recurring questions we ask authors that we highlight

Why did you choose to share your code/data?
What is your lab or institutional policy on code/data sharing?
At what stage did you decide to share your code/data?

How can we encourage researchers in the MRl community to

contribute more open-source code along with their research papers?

Are there any other reproducible research habits that you haven't

used for this paper but might be interested in trying in the future?



Where to find us

III“'“MEQJUS@

@mrm_highlights blog.ismrm.org linkedin.com/company/mrm-highlights

27



Where to find us

MRM Author-Reader Dialog Forum

W
Magnetic Resonance in Medkine&
all categories » | [OE (=T [el[=1 Latest Top

Category Topics

MRM Papers 59

Author-reader discussions on papers published in Magnetic
Resonance in Medicine.

Volume 85(6) - June 2021 M Volume 85(5) - May 2021
W Volume 85(4) - April 2021 W Volume 85(3) - March 2021
W Volume 85(2) - February 2021 M Volume 85(1) - January 2021
W Volume 86(1)

MRM Highlights 9

Monthly MRM Highlights author Q&As and reproducible research
insights blog posts.

MRM Highlights Magazine 1

Annual MRM Highlights magazine published during the ISMRM
meeting.

mrm.ismrm.org

Latest

B
B
&
&

X Code of Conduct
M Site Feedback

MRM Highlights Magazine — Volume 6
B MRM Highlights Magazine

Parallel transmit optimized 3D composite
adiabatic spectral-spatial pulse for
spectroscopy

W Volume 86(1)

Unshielded bent folded-end dipole 9.4 T
human head transceiver array decoupled
using modified passive dipoles

W Volume 86(1)

©

+ New Topic

28



Recent Contributors

Audrey Fan Agah Karakuzu

A

Tommy Boshkovski Eva Alonso-Ortiz

~

Jessica McKay Pinar S. Ozbay Emilie McKinnon Stefano Mandija

29



The MR-Pub Competition

Call for submision of interactive code demos

Show us your work &
win awards!

Deadline - May 30

Details here:
https://ismrm.github.io/mrpub/

30
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