3D density maps: a powerful tool for studying sulcal
imprint variation on extant human endocasts
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Introduction - The Brain

® How did the human brain evolve?

& Allometric and non-allometric increases of brain volume and reorganizational events
(Holloway, 2008)

® Reduction of primary visual cortex

©® Relative increase in both posterior association and prefrontal cortex

@ Increased cerebral asymmetries

& Broca’s and Wernicke’s regions




Introduction - Endocasts

Natural endocasts Synthetic endocasts

Taung child

(Holloway, 2018)
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Introduction: 3D imaging techniques to endocast:g;f}j,

¢ Interindividual variation density-based approach to population-specific brain ' ;t Iy
atlases (Toga and Thomson, 2001 ) e.g., keyhole surgery (Ribas, 2010) D el

- Conceptually adapted to characterize the variation of the sulcal
pattern imprints in a sample of extant human endocasts.




Methodologies

Segmentation




Results
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Discussion

® Reliable identification of main sulci of Frontal lobe, Temporal lobe as well as the Sylvian
fissure (Connolly, 1950; Ono et al., 1990)

& Significant overlapping of imprints identified in debatable sulci in paleoneurology

& E.g., Lunate sulcus (Holloway, 1981; Falk, 1983)

¢ First description of sulcal imprints on human endocasts using population based brain
atlas approach

& Confidence of imprint based on average distribution
& Overlapping could not be visualised with older methods

¢ Increase in samples = improve statistical power



Acknowledgments

We thank G. Kriiger and Department of Anatomy (Univ. Pretoria) for support collection access; F. de Beer and L. Bam (Necsa) for
data acquisition; J. Dumoncel (AMIS — UMR5288) for technical support. Supported by the South Africa/France (PROTEA) Joint
Research Programme (grant number 129923); we thank the DST-NRF for sponsoring the Micro-XCT facility at Necsa.

Ethical clearance was obtained from the Main Research Ethics committee of the Faculty of Health Science, University of Pretoria

August 2017 (No:339/2017). Additional ethical clearance was obtained from the ethical committee at Cambridge

(References available on request)

ET DE LA RECHERCHE

©  ationa cAMPUS o0, E N
Research FRANCE & & AVA
RF Foundatlon campu sfrance.o rg DE I’ENSEIGNEMENT SUPERIEUR




