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Motion sensitivity of T2* quantification

* Motion-induced B, inhomogeneity changes
impact T2* quantification from GRE MRI*

« Current retrospective MoCo method relies
on redundant k-space acquisition (“‘HR/QR-MoCo”)?
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« DL-based MoCo mainly developed for high-resolution
data or without ensuring data consistency3#

‘ PHIMO: PHysics-Informed Motion cOrrection

1 Magerkurth, J. et al. MRM (2011). 2 Noth, U. et al. Neurolmage (2014).
3 Spieker, V. & Eichhorn, H. et al. IEEE TMI (2024). 4 Xu, X. et al. MRM (2022).
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Background
Line detection for MoCo

« Brain imaging: random rigid-body motion

« Assuming individual motion events: Ey = Ey

» Split MoCo intol:

I. Detection of motion-corrupted k-space lines
. Reconstruction of undersampled k-space data

1 Oh, G. et al. IEEE TMI (2021).
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Methods
PHIMO

A Training of unrolled reconstruction network B Model fit error

Empirical correlation coefficient

Linear _t
ok Regression : My (1) = Moe T2
Iteration 1 Iteration 10 Reconstructed Original signal Fitted T2* and M,
Undersampled Image intensities

motion-free image

C PHIMO inference with random masks

Random mask 1

Model
I\\H HH~~[

1 Random mask M=1000 H

Weighted Average

Motion-corrupted of N=20 best  cqrrected image
image Model reconstructions
—— — IR — ) ;
Fit Error X

Linear

Regression

1 Oh, G. et al. IEEE TMI (2021).

Fitted signal
intensities

Corrected
T2* map

5 layers, 64 filters,

12x2 in & out channels

’7) SSIM loss, 1200 epochs,
learning rate: 1.0e-4

B weights fixed
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Methods
Data

Training Recon:

N .
,i,i‘# Multi-coil k-space data from 14 volunteers SRS

(multi-slice 2D GRE, 12 echoes, TE1=ATE=5 ms) Testing MoCo:

6 subjects

@.) Repeated scans with and without random head motion
f[i Half- and quarter resolution data for HR/QR-MoCo!

d'r" Metrics calculated on registered images (to motion-free scan)

1 Noth, U. et al. Neurolmage (2014).
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Example T2* maps

No MoCo Mean of 10001 PHIMO (ours) HR/QR-MoCo Motion-free
(3 min. 39s) (3 min. 39s) (3 min. 39s) (6 min. 25s) (3 min. 39s)
GM: 14.7 ms GM: 12.9 ms
WM: 16.8 ms WM: 12.5 ms
Stronger
motion

1 Oh, G. et al. IEEE TMI (2021).
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Example T2* maps

No MoCo Mean of 10001 PHIMO (ours) HR/QR-MoCo Motion-free
(3 min. 39s) (3 min. 39s) (3 min. 39s) (6 min. 25s) (3 min. 39s)
GM: 9.7 ms
WM: 4.8 ms
Minor
motion
Without

G
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Results
Quantitative evaluation
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MoCo 1000 MoCo MoCo 1000 MoCo MoCo 1000 MoCo free

* Brackets indicate comparisons without statistical significance.
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Results
Quantitative evaluation

Coefficient of
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Conclusion
PHIMO reduces strong motion artefacts

v Decreases acquisition time by over 40% compared to HR/QR-MoCo!

Preprmt

v Importance of physics-loss

v No paired motion data required for training

« Assumption of randomized motion events Optimise for the best mask

Physics
e i
3 Loss

« Residual blurring present

- next step: optimizing for the best mask?

1 Noth, U. et al. Neurolmage (2014). 2 Eichhorn, H. et al. arXiv (2024).
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