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What is Quantitative MRI?

Quantitative MRI aims at converting the MRI machine into a

scientific measurement instrument.
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Partial list of quantitative MRI applications
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Common characteristics of gMRI methods

Often used for small studies (~1-20 subjects)

B, B, —POR MP2RAGE
'

T,
Many depend on other gMRI maps ' < f

Most of them acquire several contrasts to fit a !

Fitted parameters

mathematical model (F, ks To Tay)

== Falls within the scope of BIDS Extension Proposal 001 (BEP001)
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Advantages of BIDS & gMRI
Road to standardization

Open-source datasets

Multi-vend t
ulti-vendor suppor BIDS Apps

Record of model parameters

Raw/derivative data separation

Unifying naming convention



Advantages of BIDS & qMRI
Potential for BIDS apps

Will encourage people to reuse or share gMRI code already available
Will encourage standardization and improve reproducibility

Several open-source gMRI software packages have already
expressed an interest in BIDS

EUANTITATIVE
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github.molgen.mpg.de/hMRI-group/Toolbox www.gmrlab.org github.com/spinicist/QUIT
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http://www.github.molgen.mpg.de/hMRI-group/Toolbox
http://www.qmrlab.org/
https://github.com/spinicist/QUIT

Potential challenges of BIDS, from a qMRI perspective
BIDS’s “dibs” system

BIDS naming conventions guarantees retrocompatibility: early adopters rewarded.

Example: BIDS was first developed by/for fMRI users, leading to this definition of

TR in the BIDS specification:
Required fields:
e RepetitionTime:The timeinseconds between the beginning of an acquisition of one volume and the
beginning of acquisition of the volume following it (TR).

Result: Mismatch between BIDS and literature naming conventions

Example: BEP0OO1 proposed additional parameters.

Here we adjust the
definition of RepetitionTime in section 8.3.3 and add RepetitionTimeExcitation and
RepetitionTimeInversion as two additional terms




Potential challenges of BIDS, from a qMRI perspective
gqMRI-related BIDS efforts are scattered

Folder structure and (BIDS extension proposals groups)

subject/ — “raw data”
anat/ —- T,, T,, T,*, PD, MT, QSM (BEP001)

func/
dwi/ — diffusion (BIDS v.1.0, BEP016)
fmap/ — B, (BIDS v.1.0), B,* and B, (BEP001)

swi/ — susceptibility weighted images (BEP004)



Potential challenges of BIDS, from a qMRI perspective
Finding a balance clarity and flexibility

Case 1

source/
sub-01/
anat/
sub-01 FLASH. json
sub-01 fa-1 FLASH.nii.gz
sub-01 fa-1 FLASH.json
sub-01 fa-2 FLASH.nii.gz
sub-01 fa-2 FLASH.json
deriv/
sub-01/
sub-01 Tlmap.nii.gz
sub-01 Tlmap.json

sub-01 FLASH.json

{"RepetitionTimeExcitation": 0.015
"PulseSequenceDetails": Standard Siemens a_gre sequence

distributed with the VB17 software with an added VFA-

optimized spoiler gradient. Sequence written by Mathieu

Boudreau using a version compiled on 2018/10/04.}

sub-01 fa-1 FLASH.json
{"FlipAngle": 3}

sub-01 fa-2 FLASH.json
{"FlipAngle": 20}



Potential challenges of BIDS, from a qMRI perspective
Finding a balance clarity and flexibility

Case 1 Case 2
source/ source/
sub-01/ sub-01/
anat/ anat/
sub-01 FLASH. json sub-01 VFA.json
sub-01 fa-1 FLASH.nii.gz sub-01 fa-1 VFA.nii.gz
sub-01 fa-1 FLASH.json sub-01 fa-1 VFA.json
sub-01 fa-2 FLASH.nii.gz sub-01 fa-2 VFA.nii.gz
sub-01 fa-2 FLASH.json sub-01 fa-2 VFA.json
deriv/ deriv/
sub-01/ sub-01/
sub-01 Tlmap.nii.gz sub-01 Tlmap VFA.nii.gz
sub-01 Tlmap.json sub-01 Tlmap_VFA.json
sub-01 FLASH.json sub-01 VFA.json
{"RepetitionTimeExcitation": 0.015 {"RepetitionTimeExcitation": 0.015,
"PulseSequenceDetails": Standard Siemens a_gre sequence "PulseSequenceDetails": Standard Siemens a_gre sequence
distributed with the VB17 software with an added VFA- distributed with the VB17 software.}

optimized spoiler gradient. Sequence written by Mathieu
Boudreau using a version compiled on 2018/10/04.}

sub-01 fa-1 FLASH.json sub-01 fa-1 VFA.json
{"FlipAngle": 3} {"FlipAngle": 3}
sub-01 fa-2 FLASH.json sub-01 fa-2 VFA.json 8

{"FlipAngle": 20} {"FlipAngle": 20}



Open question: How to resolves these concerns?

Get a broader involvement from the ISMRM community

Bids Extension Proposal 001: https://tinyurl.com/ycl/tses

INCF2018 BIDS meeting discussion : https://tinyurl.com/ybhcyd8d
Leads: Agah Karakuzu and Prof. Ali Khan
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Table of gMRI techniques compatible with stock-sequences: https://tinyurl
.com/yc24zazb
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