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Closing the gap between
non-invasive imaging and histology

ol
Histology (Heidenhain-

1 mm 250 UM\ oelcke-Niss| stain)
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MPRAGE parameters @ 7T
e 32-channel head coil (Nova Medical, Wilmington, MA, USA)

* Single subject

V°’[‘:r'nsl'ze [;E] [:‘F;] [an'S] ﬁ [HE‘/’:’X] SPF PPF  Matrix Size [Tn"i':‘]
250 3580 2.41 1210 5 440  6/8 8/8 880x880x640@
500 2740  3.24 1050 5 130 6/8 8/8 416x416x352 ~19
1000 2500 4.62 1050 5 130  8/8 8/8 256x256x192 ~11

> Exceptionally long time of acquisition requires motion correction
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Without motion correction
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[1] Maclaren et al. (2012)

[2] Maclaren et al. (2013)
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Prospective motion correction

uniform sample
spacing

N

RF and motion

gradient update

scanner tracking

modality

controller

object pose
information

- [1] Maclaren et al. (2012) [2] Maclaren et al. (2013)
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Prospective motion correction setup @ 7T
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[3] Stucht et al. (2015)
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Acquisition of motion corrected low SNR volumes
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) véna’@ée (/m:dxmndmear) | | 8 averages (rigid only)
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Iterative registration pipeline

y 1 Pre-processed
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Data are openly available

Scanner‘s raw data ISMRM raw data ~ 1.2 TB
Reconstructed data Compressed NIfTI ~ 5.9 GB
Pre-processed data Compressed NIfTI ~ 6.6 GB
Averaged data Compressed NIfTI ~ 1.6 GB
Motion data Plain text and mat-Files ~ 0.8 GB

http://www.nature.com/articles/sdata201732
http://dx.doi.org/10.5061/dryad.38s74
http://dx.doi.org/10.24352/ub.ovgu-2017-001
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Enhancement of image quality by noise filtering*
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[4] Coupé et al. (2011)
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[5] Gulban et al. (2018)
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Enhancement of image quality by noise filtering®

original filtered

[6] Gaser & Dahnke (2016)
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Processing with FreeSurfer
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Cortical thickness as a function of spatial resolution
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[7] Lusebrink et al. (2013) [8] Zaretskaya et al. (2018)
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Outlook

* Further improvement of image quality

* Better reconstruction
* Denoising of complex data channel-wise
* Averaging of complex data
* Acquisition of more data
* More subjects
* More contrasts

* More efficiently
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