Compartmental organization of the brain with related axonal pathways.

Deep (periventricular) compartment
Corpus callosum — (segment I)
Fronto-occipital fascicle (FOF) — (segment 1)

Cortico-striatal fibers (Muratoff's fascicle) - (segment 1)

Fronto-pontine pathways — (segment 1)
Intermediate compartment

Crossroads of projection pathways — (segment I1) Ila

— Thalamocortical fibers
— Cortico-fugal fibers
— Callosal radiation
— Associative sagittal fibers
Sagittal axonal strata — (segment I1)I1b
— Thalamocortical pathways
— Basal forebrain cholinergic afferents
— Cortico-cortical associative fiber system
Centrum semiovale — (segment I11)
- Long associative fiber system
— Projection fibers
Superficial compartment
Gyral white matter — (segment IV)
— Short cortico-cortical fibers
- U-fibers
Subplate/subplate remnant
— Growing front of all afferent pathways
— Short cortico-cortical fibers

Intracortical fibers — (segment V)

5

KA E DREHX 2

Kostovic | et al. Developmental dynamics of radial vulnerability in the cerebral
compartments in preterm infants and neonates. Front Neurol . 2014;5:139.

Crossroads

Von Monakow®dsegment ’
g Sagittal strata Sprl‘?te
Deeg Intermediate Distal
periventricular (superficial)
Segment Il
Segment IV and V
Comp:rtm:nb (pes":g':;mar Segment : L {conitm ) (gry‘:’al wr:i!elm;t;er
where A and cortical white
( ) pathway) sagital strata) matter)
Subplate
Axonal Callosal, associative Seneory
(FOF) . Long associative Short cortico-cortical
palthways and motor (thalamocortical) | (FLs, FA, FL etc) (U fibers)
Classes (corticostriatal and ’ Sensory Intracortical
(what?) cortiocopontine) (oyramical)
Schematic
representation
of pathways
(connectivity)




Milos Judas, Marko Rados, Natasa Jovanov-Milosevic, Pero Hrabac, Ranka Stern-Padovan, Ivica Kostovic.
Structural, immunocytochemical, and mr imaging properties of periventricular crossroads of growing cortical
pathways in preterm infants. AINR Am J Neuroradiol 2005;26:2671-84.

Periventricular

c2
. crossroad areas
c1

e

C1

C6

Pittet MP et al. Newborns and preterm infants at term

cs

equivalent age: A semi-quantitative assessment of
cerebral maturity. Neuroimage Clin 2019;24:102014.

Enviromentally and socially driven

Endogenous non sensory Coexistance of transient and

Experience independant permanent circitry Basin oty s . onSiE
oot « 34w b subplatelddissolutionyHiR
Embryonic Early fetal Mid fetal Late fetal (Preterm) Neonatal Infancy Childhood Adolescence ° Sy na p se- ri c h su b p l a te com p a rt me nt
P S (TR (SPC)l&subplate remnant& L T3 %
L lteotion gia c-c: cytoarchitectonic compartment

! Migration ‘ I
A
ket e

Neuronal aggregation and cytoarchitecture

Neuronal dendritic differentiation W~

o R e |

1500w

0 5 10 15 20 b 30 35 Birth im 1Y |2IY 18y

Spontaneous —_—
Nonsynaptic Spontaneous T ee—— Synaptic plasticity
Oscilatory Thalamic-SP Transient associative — Reorganization of the connectoma =t
Synaptic (MZ,5P)  (synaptic) in the subplate
(Nexus) Long c-c in the CP
Synapses in CP 55
~ MACC
Kostovic | et al. Sublaminar organization of the
human subplate: developmental changes in the §
distribution of neurons, glia, growing axons and
extracellular matrix. J Anat. 2019;235:481-506. 1
2epcw




Development of the connectivity
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Rutherford: MRI of the Neonatal Brain Barkovich:Pediatric Neuroimaging
32w

o Kostovic O MRIFZFR

(Rutherford: MRI of the Neonatal Brain)

centrum semiovale
(callosal radiation dominates)

32w ¥ Thsubplatel

- water-rich fetal cortexTd Y. large
bundle of fibers(F#F7E L % Ly k- corpus

- extracellular matrix, plexus of fine ’ callosum'
axons, dendrites, synapsesiC&E#. low
cell densityTd %

- cell dense cortical plate & fiber-rich
sagittal strtara and centrum semiovale
DEICH D

CKBEREEBOTICHY ., MEHLSTE
7-oHRLTWL

narrowing of subplate in
places of sulcal formation.



32w eentrum (Rutherford: MRI of the Neonatal Brain)
semigvale \ o
4 +c/o USs 2wEBEF B & subplate remnant

PEBEEL B

HUTFoT2&{E58 D vulnerable
- crossroads(f§IcC2-C4)
- centrum semiovale

- corpus callosum

28w

crossroads
(white matter segment I1)

28w (Barkovichd® 7% 2 ) 31w
icentrum semiovale v _ e

caps: crossroads (C2+c1) o 3PVL
. // arrowheads: crossroads (C5+ca4) #7757

—> 5PV DEBIFTICIL DS

centrum semiovale

27-28WDvpip 3 PVILZFREES
corpus callosum

terminal zonelZ 74




Kostovi¢ | et al. Perinatal and early postnatal reorganization of the subplate and related cellular compartments
in the human cerebral wall as revealed by histol

o m

*subplate

Ana Katusi¢ A, et al. Transient structural MRI patterns correlate with the motor functions in preterm infants. Brain & Development 2021;
43:363-371.

s

Crossroads|3C1, C2, C4, C5, C6 (C3IZ R AR LD TR )

* occipital sagittal strata, Z#4113C5(C D7 A%%, white matter segment I1IZd %
A,B,DDarrows|d 2 (CC) D L IZF S cellular cluster

Broken lines: Von Monakow segment

SPr: a subplate remnant

12



Arrows: sagittal strata (segment Il of white matter)
A,B: visible
C,D: poorly visible
E,F: non-visible
A& BTIE. Von Monakow segments of white matter
DERDRZ S
Segment lldcorpus callosumA E &
Segment llliZdeveloping centrum semiovale
SPiZsubplate component, Z i lfsegment IVIZ
arnd s
Corpus callosum (CC) & periventricular crossroad C5
[ES=RzNrara)
CCIECo D ERH

L @B TR
Arrows: ?agittal strata (segment Il of white
matter
A, B: visible C, D: poorly visible
A&BTIE, Yon Monakow segments of white
matter DIEFRH R X 5
Segment llZcorpus callosumA E &
Segment llli&developing centrum semiovale
SPé;gubplate component, Z fLiZsegment IVIZEIR

Corpus callosum (CC) & periventricular
crgssroad C5Ligﬁ\l{$3‘2

CCIZC5D E R4y



15

Growth of corpus callosum fibers in the human fetal brain.
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