
Figure 3: Deformation obtained by the momentum vectors (displayed here and coloured by amplitude)
of Cluster 1 and Cluster 4. The colour map is in millimetres and indicates the displacement due to the
corresponding deformation (blue meshes). The scale for Cluster 1 range from 0 mm to 9 mm, and from
0 mm to 2.8 mm for Cluster 4.

The small numbers in each group precluded any analysis of the individual genetic322

types, but it will be important to investigate future data freezes from the GENFI study323

with larger numbers, particularly the C9orf72 group who have been shown to have early324

thalamic involvement [32].325

Future studies should also evaluate the initial momentum vectors of individual geodesic326

evolution of shapes from each subject, through longitudinal data. Those individual evo-327

lutions will provide information on the differences of evolutions of shape between the328

mutation carriers and the controls.329
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[18] N. Charon, A. Trouvé, The Varifold Representation of Nonoriented Shapes for Diffeomorphic Reg-410

istration, SIAM Journal on Imaging Sciences 6 (4) (2013) 2547–2580. doi:10.1137/130918885.411

[19] M. Vaillant, J. Glaunès, Surface matching via currents, in: G. E. Christensen, M. Sonka (Eds.), In-412

formation Processing in Medical Imaging, Vol. 3565 of Lecture Notes in Computer Science, Springer413

Berlin Heidelberg, 2005, pp. 381–392.414

[20] M. Modat, D. M. Cash, P. Daga, G. P. Winston, J. S. Duncan, S. Ourselin, Global image registration415

using a symmetric block-matching approach, Journal of Medical Imaging 1 (2) (2014) 024003–416

024003.417

[21] M. J. Cardoso, K. Leung, M. Modat, S. Keihaninejad, D. Cash, J. Barnes, N. C. Fox, S. Ourselin, for418

ADNI, STEPS: Similarity and truth estimation for propagated segmentations and its application to419

hippocampal segmentation and brain parcelation., Medical Image Analysis 17 (6) (2013) 671–684.420

[22] C. Cury, J. A. Glaunès, O. Colliot, Diffeomorphic iterative centroid methods for template esti-421

mation on large datasets, in: F. Nielsen (Ed.), Geometric Theory of Information, Signals and422

Communication Technology, Springer International Publishing, 2014, pp. 273–299.423

[23] C. Cury, J. A. Glaunes, R. Toro, M. Chupin, G. Shumann, V. Frouin, J. b. Poline, O. Colliot,424

T. I. c. , Statistical shape analysis of large datasets based on diffeomorphic iterative centroids,425

preprint on webpage at https://www.biorxiv.org/content/early/2018/07/06/363861. Submitted426

to Frontiers in Neuroscience (2018). arXiv:https://www.biorxiv.org/content/early/2018/07/427

15

.CC-BY-NC-ND 4.0 International licenseIt is made available under a 
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.

The copyright holder for this preprint. http://dx.doi.org/10.1101/385427doi: bioRxiv preprint first posted online Aug. 6, 2018; 

http://dx.doi.org/10.1016/j.neurobiolaging.2014.07.046
http://dx.doi.org/10.1016/j.neurobiolaging.2014.07.046
http://dx.doi.org/10.1016/j.neurobiolaging.2014.07.046
http://dx.doi.org/10.1007/s11263-012-0592-x
http://link.springer.com/10.1007/978-3-319-51237-2_6
http://link.springer.com/10.1007/978-3-319-51237-2_6
http://link.springer.com/10.1007/978-3-319-51237-2_6
http://dx.doi.org/10.1007/978-3-319-51237-2_6
http://link.springer.com/10.1007/978-3-319-51237-2_6
http://dx.doi.org/10.1137/130918885
https://www.biorxiv.org/content/early/2018/07/06/363861
http://arxiv.org/abs/https://www.biorxiv.org/content/early/2018/07/06/363861.full.pdf
http://arxiv.org/abs/https://www.biorxiv.org/content/early/2018/07/06/363861.full.pdf
http://arxiv.org/abs/https://www.biorxiv.org/content/early/2018/07/06/363861.full.pdf
http://dx.doi.org/10.1101/385427
http://creativecommons.org/licenses/by-nc-nd/4.0/


06/363861.full.pdf, doi:10.1101/363861.428

[24] S. Durrleman, M. Prastawa, N. Charon, J. R. Korenberg, S. Joshi, G. Gerig, A. Trouvé, Morphom-429
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