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Introduction:

Quantitative MRI (qMRI) provides access to markers of biologically-relevant tissue features and offers a standardised approach to
imaging that can improve comparability across sites and time points[1]. Image quality control (QC) is an integral preparatory step in the
MRI data processing pipeline. QC tools are available for commonly used imaging modalities T1 and fMRI[2,3]. However, there is a lack
of QC tools for qMRI.

Methods:

qMRI involve multiple images acquisitions (T1w/MTw/PDw/B1/B0) and combining these to generate parametric maps (MTsat, PD, R1,
R2*). These maps represent tissue properties in (absolute) physical units. Visual inspection and quality control of the data are time-
consuming, subjective and error-prone since the MPM acquisition and output include multiple images. Hence, we developed a tool to
visualize all images and summaries in an easily accessible HTML format.


We used SPM12 and the hMRI-toolbox for processing the MPMs[4]. We estimated the following QCs to assess the quality of the
images. 

1. Coregistration parameters: MTw2PD and T1w2PD contain the co-registration parameters of MTw and T1w images to the PDw images
respectively (3 translations in mm and three rotations in radians) provides estimates of head motion between the corresponding images.
We computed the Euclidean norm of the translation part to estimate the absolute distance.

2. Standard deviation in the white matter of the R2* maps (SD-R2s), calculated from each individual multi-echo acquisition (PDw, T1w,
MTw) . These parameters provide an estimate of image degradation due to head motion during the acquisition of the corresponding
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echoes (intra-scan motion)[4–6]

3. The ratio of standard deviation and mean of the PD values in white matter. This value indicates the accuracy of the B1+ bias field
correction[4,7]

4. GM, WM, CSF volumes and its ratio to the total intracranial volume (TIV) These values were estimated by multi-channel segmentation
of MTw OLS fit and T1w OLS fit using SPM12 - unified segmentation[8]

5. Signal to Noise Ratio (SNR) for the GM and WM for the qMRI maps

6. Contrast to Noise Ratio (CNR) of GM and WM for the qMRI maps.


Figure 1 shows the image processing pipeline.

(https://files.aievolution.com/prd/hbm2201/abstracts/abs_1444/Figure01.png)
   ·Image processing pipeline
 Results:

We used a subset of 7T multi-site MPM data acquired on a single subject and available in the lab to demonstrate the toolbox[9]. Fig 2
shows the screenshots of different parts of the sample HTML report for the subject/session produced by the toolbox. The top part of the
HTML shows the summary plots, side-by-side box plots and scatter plots of the QA parameters for data acquired for all subject data (Fig

https://files.aievolution.com/prd/hbm2201/abstracts/abs_1444/Figure01.png
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2A). The black circle in the box plot indicates the parameter's value for the particular subject/session, which aids in quickly assessing the
QA level of the specific subject/session. 


Fig 2 shows the screenshots of different parts of the sample HTML report for the subject/session produced by the toolbox. The top part
of the HTML shows the summary plots, side-by-side box plots and scatter plots of the QA parameters for data acquired for all subject
data. The black circle in the box plot indicates the parameter's value for the particular subject/session, which aids in quickly assessing
the QA level of the specific subject/session. Fig 2B shows the MPM map (PD) screenshot in the axial plane. This session is
customizable, i.e. the user can determine the axis and number of images to display. Individual images can be zoomed in by clicking on
them. Figure 2C shows the screenshot of the GM image overlayed on the MTw(fit), which helps the rater visually assess segmentation
quality.

(https://files.aievolution.com/prd/hbm2201/abstracts/abs_1444/Figure02.png)
   ·Example of HTML report generated
 Conclusions:

We present hMRI-vQC, a visual QC tool, which shows summary values in the scatter/boxplot in an efficiently interpretable form to aid the
rater. It also helps visualise multiple qMRI images/maps easily and flexibly in HTML. Further analyses of large MPM datasets are
required to validate the quality assessment parameters and automatic image quality assessment. The source code is available on
Github[10].

https://files.aievolution.com/prd/hbm2201/abstracts/abs_1444/Figure02.png


12/16/21, 1:09 PM OHBM

https://ww3.aievolution.com/hbm2201/index.cfm?do=abs.viewAbs&subView=1&abs=1444 4/5

Modeling and Analysis Methods:

Other Methods 

Neuroinformatics and Data Sharing:

Informatics Other 

Novel Imaging Acquisition Methods:

Imaging Methods Other

Keywords:

MRI
STRUCTURAL MRI
Other - quality control; quantitative MRI; multi-parametric mapping

Indicates the priority used for review

My abstract is being submitted as a Software Demonstration.

Yes

Please indicate below if your study was a "resting state" or "task-activation” study.

Other

Healthy subjects only or patients (note that patient studies may also involve healthy subjects):

Healthy subjects

Was any human subjects research approved by the relevant Institutional Review Board or ethics panel?
NOTE: Any
human subjects studies without IRB approval will be automatically rejected.

Yes

Was any animal research approved by the relevant IACUC or other animal research panel?
NOTE: Any animal studies
without IACUC approval will be automatically rejected.

Not applicable

Please indicate which methods were used in your research:

Structural MRI

For human MRI, what field strength scanner do you use?

7T

Which processing packages did you use for your study?

SPM
Other, Please list  -  
hMRI

Provide references using author date format

[1] Weiskopf N, Edwards LJ, Helms G, Mohammadi S, Kirilina E. Quantitative magnetic resonance imaging of brain anatomy and in vivo
histology. Nature Reviews Physics. 2021;3: 570–588. https://doi.org/10.1038/s42254-021-00326-1 

[2] Esteban O, Birman D, Schaer M, Koyejo OO, Poldrack RA, Gorgolewski KJ. MRIQC: Advancing the automatic prediction of image
quality in MRI from unseen sites. PLoS One. 2017;12: e0184661. https://doi.org/10.1371/journal.pone.0184661 

[3] Raamana PR. raamana/visualqc: New rating labels to reduce confusion. 2019. https://doi.org/10.5281/zenodo.3266381 

[4] Tabelow K, Balteau E, Ashburner J, Callaghan MF, Draganski B, Helms G, et al. hMRI - A toolbox for quantitative MRI in
neuroscience and clinical research. Neuroimage. 2019;194: 191–210. https://doi.org/10.1016/j.neuroimage.2019.01.029 

[5] Castella R, Arn L, Dupuis E, Callaghan MF, Draganski B, Lutti A. Controlling motion artefact levels in MR images by suspending data
acquisition during periods of head motion. Magn Reson Med. 2018;80: 2415–2426. https://doi.org/10.1002/mrm.27214 

[6] Lutti A, Corbin N, Ashburner J, Ziegler G, Draganski B, Phillips C, et al. Restoring statistical validity in group analyses of motion-
corrupted MRI data. bioRxiv. 2021. p. 2021.06.15.448467. https://doi.org/10.1101/2021.06.15.448467 

[7] Papp D, Callaghan MF, Meyer H, Buckley C, Weiskopf N. Correction of inter-scan motion artifacts in quantitative R1 mapping by
accounting for receive coil sensitivity effects. Magn Reson Med. 2016;76: 1478–1485. https://doi.org/10.1002/mrm.26058 

[8] Ashburner J, Friston KJ. Unified segmentation. Neuroimage. 2005; 26(3): 839-851. https://doi.org/10.1016/j.neuroimage.2005.02.018 


2

1

1|2



12/16/21, 1:09 PM OHBM

https://ww3.aievolution.com/hbm2201/index.cfm?do=abs.viewAbs&subView=1&abs=1444 5/5

[9] Siya Sherif, Ali Aghaeifar, Kerrin Pine, Belinda Ding, Maryam Seif, Evelyne Balteau, Daniel Nanz, Christine Bastin, Eric Salmon,
Pierre Maquet, Gilles Vandewalle, Christopher T. Rodgers, Patrick Freund, Nikolaus Weiskopf, Christophe Phillips & Martina F.
Callaghan. Repeatability of ultra-high-resolution Multi-Parametric Mapping across five 7T sites. ISMRM 2022. Submitted.
http://orbi.ulg.ac.be/ph-search?uid=U233418 (to appear).

[10] MPM_VisualQC: Visual QC for MPM data. Github; https://github.com/CyclotronResearchCentre/MPM_VisualQC


