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Background Methods continued

» The human cerebellum is a fascinating brain structure: o Fitting mixed effect model:
* small-sized structure, ~ 10% of brain volume oy f N . * - R
« complex architecture of tightly folded cortical grey matter, comprising ~50% of all neurons - V=by*sex+b,*Age*sex +b,*Age?*sex + by *Age¥*sex + e
> highest growth rate of all brain structures during the late fetal and early postnatal life: * b0, b1, b2, b3 - regression coefficients which are
* at birth only 15% of its final volume = identical for all subjects of the same sex
« atage of 2 adult number of neurons are reached 3 = « e-error term with zero mean
» progressive myelination (until 2nd decade), synaptic / axonal pruning have influence on volume E@
> it plays an integrating role in various neuronal networks, e.g. motor control and cognitive processing 2 ——— i i istinction in anterior-p ior
» it shows pathological volume changes in various neuro-psychiatric disorders (e.g. multiple sclerosis, autism, ADHD, ?_u . direction:
schizophrenia etc.) © -
s . - = = « anterior lobe: (lobule I-V) mainly involved in sensory-
motor tasks
Methods * superior posterior lobe: (lobule VI and Crus 1) involved
in verbal working memory and sensory-motor tasks
> Automatic segmentation technique - % % % « inferior posterior lobe: (Crus Il - X) involved in speech
age and visual-spatial processing, limb coordination
« accuracy similar to manual segmentation _ _ i Individual longitudinal trajectories
« applicable to large subject numbers in a reasonable time frame R "
» Development and validation of an automatic segmentation pipeline esuits
RASCAL : En
g
* Rapid Automatic Segmentation of the human Cerebellum e 2
And its Lobules -
+ Leave-one-out experiments: generalized kappa overlap = 0.82 3 _ ‘!é;v‘
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Amendment of RASCAL for pediatric population 65
» to make the template library most suitable also for pediatric anatomy
» existing template library was increased in number with 17 automatic segmented and manual corrected subjects of NIHPD o5 o -
cohort g :i;: Ew
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Cerebellum ~ Matter Matter Lobe Posterior  Posterior
Structure + data confirms sexual dimorphism in growth (boys having larger cerebellar volumes than girls )
« girls growth curves peak earlier than boys
Leave-one out cross-validation ) ) o . ) o ; 3
30 years old adult 10 years old child *  While GM growth is reaching its maximum in adolescence, WM growth is still ongoing until 2nd decade
* peak ages were different between lobes (posterior > anterior)
M"O’i"s + results are in line with Tiemeier et al. 2010 (only one longitudinal study available)
N " » however different cohort size, different segmentation technique might explain differences in peak ages
NIH-funded MRI study of normal brain Girls Boys Total
(Evans AC 2006 “The NIH MRI study of normal brain development”) T 217 206 23
- te. . sul
> 433 subjecté,'a.ge ra.nge 4.5. 18.5y Total number of 513 460 973 Acknow’edgements
> 6 data acquisition sites: 3 Siemens + 3 GE datasets
> MRI protocol: Subjects passed visual 199 182 381 * Canadian Institutes of Health Research (MOP-111169 & 84360) and les Fonds de Recherche Santé Québec.
d
3D T1w RF-spoiled gradient echo sequence ::“m assed visual 461 o a5, + Data used in the preparation of this article were obtained from the NIH Pediatric MRI Data Repository created by the NIH
1-mm thick sagittal partitions, ac " 12% failure rate MRI Study of Normal Brain Development. This is a multisite, longitudinal study of typically developing children from ages
TR = 22-25 ms, TE = 10-11 ms, flip angle = 30", Follow-up time, years 337 (154- 472) 334(092-541)  335(092-541) newborn through young adulthood conducted by the Brain Development Cooperative Group and supported by the
FOV = 160-180 mm, 1.0-1.5 slice thickness ::::‘(;'ﬂ 5::" s 265 1825 e 197 501976 National Institute of Child Health and Human Development, the National Institute on Drug Abuse, the National Institute of
min: max Y ) ) Mental Health, and the National Institute of Neurological Disorders and Stroke (Contract NO1-HD02-3343, NO1-
MH9-0002, and NO1-NS-9-2314, -2315, -2316, -2317, -2319 and -2320) and a McLean Hospital faculty fund to NL.
* We also acknowledge the important contribution and remarkable spirit of John Haselgrove, Ph.D. (deceased).
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