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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 I)

Fronto-pontine pathways — (segment 1)

Intermediate compartment

Crossroads of projection pathways — (segment II) lla

— Thalamocortical fibers
— Cortico-fugal fibers
— Callosal radiation
- Associative sagittal fibers
Sagittal axonal strata — (segment I1)1lb
— Thalamocortical pathways
— Basal forebrain cholinergic afferents
— Cortico-cortical associative fiber system
Centrum semiovale — (segment I1l)
— 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)
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Kostovic | et al. Developmental dynamics of radial vulnerability in the cerebral
compartments in preterm infants and neonates. Front Neurol . 2014;5:139.
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Multilaminar axonal-cell compartment (MACC)

1: ventricular zone

2: inner subventricular zone

3: periventricular (callosal) fiber-rich zone

4: internal sagittal stratum(ISS) ®inner
proliferative cell layers(outer subventricular zone,
0SV2)

5:1ISSdcell dispersed®OSVZ

6: outer proliferative cell layer (OSVZ)

7: thalamocortical projection fibers ™ % 7s external
sagittal stratum(ESS) T. % D4\ &(dexternal
capsule(ES) T. basal forebrainh & DfRHEHE S

8: external transient proliferative cell band

Hosoya T, et al. MRI anatomy of white matter layers
around the trigone of the lateral ventricle. Neuroradiology  aAJNR Am J Neuroradiol 1996:17:1379-83.
1998; 40:477-82. '

tapetum: corpus callosum®—%#p
internal sagittal stratum: coticotectal tract

Kitajima M, et al. MR signal intensity of the optic radiation.

intravoxel-in-coherent-motion image
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1. tapetum

2. medial sagittal lamina

3. internal sagittal stratum T2TIHEES
4. central sagittal lamina
5
6

internal sagittal stratum  external sagittal stratum

: == — AXON : myelin
. external sagittal stratum T2(3, RETAB LY SES

. . Fig 4. Histologic characteristics of the external sagittal stra-
. lateral sagittal lamina tum and the internal sagittal stratum. The external sagittal stratum
has large axons, thick myelin sheaths, and wide translucent
spaces. In contrast, both axons and myelin sheaths of the internal
sagittal stratum are small and associated with narrow translucent
spaces.



Jella PK, et al. Quantifying Tissue Properties of the Optic
Radiations Using Strategically Acquired Gradient Echo
Imaging and Enhancing the Contrast Using Diamagnetic
Susceptibility Weighted Imaging. AJNR Am J Neuroradiol
2021;42:285-287.

FIGURE. Example images used for evaluating the ORs from a representative case (a 32-year-old
8| woman). A, R2* map. 8, TI map. C, QSM. D, dSWI. E, T2*-PD-weighted image. F, HPF phase image.
& The T2*-PD-weighted and dSWI show the best contrast for visualizing the ORs, in which the ESS
and TAP (black arrows 2 and 4) and the IS5 (arrow 3) can be identified. In D and E one can see 5
bundles: the outer WM layer (arrow ), the ESS (arrow 2), the 155 (arrow 3), the TAP (arrow 4), and
4 the inner WM (arrow 5) layer. Also, for the T2*-PD-weighted (£). R2* (A), dSWI (D). and HPF phase
data (F), there is evidence of veins cutting across the 5 bundles (arrow 6).

: outer white matter

: external sagittal stratum
: internal sagittal stratum
: tapetum

:inner white matter

1 veins

o O~ WN -

dSWI=diamagnetic susceptibility weighted imaging; ESS=
external sagittal striatum; ISS=internal sagittal striatum;
OR=optic radiation; STAGE=strategically acquired gradient
echo; TAP=tapetum; HPF=high-pass-filtered;
QSM=quantitative susceptibility map; PD=proton density

Matsumoto JA. et al. MRI Atlas of Pediatric Brain Maturation and Anatomy. Oxford University Press. 2015.



Bullock DN, et al. A taxonomy of the brain's white matter: twenty-one major tracts for the 21st century. Cereb Cortex 2022;32:4524-4548.
Callosal fibers (corpus callosum)

Superior longitudinal fasciculus (SLF)

Middle longitudinal fasciculus (MdLF)
Arcuate fasciculus (Arc)

Vertical occipital fasciculus (VOF)

Posterior arcuate fasciculus (pArc)

Temporo-parietal connections to
superior parietal lobule (TP-SPL)

Inferior longitudinal fasciculus (ILF)
Inferior fronto-occipital fasciculus (IFOF)
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Cingulum bundle (CB)

Cortico-striatal connections
Muratoff’'s bundle
External capsule

amygdaly

Uncinate fasciculus (UF)

Ventricle

Di Carlo DT, et al. Microsurgical anatomy of the sagittal stratum. Acta Neurochir (Wien) 2019;161:2319-2327.
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short gyri

temporal pole /

Sup.Lim.Sulc AF\SLF

dorsal claustrum . . N

CR: corona radiata
IFOF: inferior fronto-occipital fascicle
ILF: inferior longitudinal fascicle
MdIF: middle longitudinal fascicle

VOF: vertical occipital fascicle A
SS: sagittal stratum | ;‘
UF: uncinated fascicle k
AF: arcuate fascicle

SLF: superior longitudinal fascicle

Inf.Lim.Sulc

temporal pole
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AF/SLF

Long gyri Short gyri  temporal pole

The three layers of the stratum (a);
the superficial layer is formed by the MdIF (green line), and the
dorsolateral occipital portion of the ILF (violet—continue line);
the middle layers are formed by the IFOF (red line);
the deep layer is formed by the OR(optic radiation, blue line),
intermingled in its inferior part with the AC (anterior commissure,
yellow spots)

MdIF-ILF-IFOF-OR-ACIZSSD# kB %

Maldonado IL, et al. Composition and organization of the sagittal stratum in the human brain: a fiber dissection study.
J Neurosurg 2021;135:1214-22.
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© TCR (parietal part)
AF/SLF
AR

TCR: thalamocortical radiations

AF/SLF: superior longitudinal fasciculus/arcuate fasciculus (AF/SLF) complex
AR: auditory radiations

Sagittal stratum(Zmajor axonal tracts% & an important crossroads T# %

[ 1IFOF IFOF: inferior fronto-occipital fasciculus EHOED %5%
[__Jor OR: optic radiations deep layer: OR RUf: IFOF & MLF@*_%%'Q
(L |LF: inferior longitudinal fasciculus middle layer: IFOF Tig: ILF D& SMAIEIERR
MLF: middle longitudinal fasciculus superficial layer: ILF, MLF ##&: vertical occipital fascicule
\ix: SLF/AF

Berro DH, et al. New insights into the anatomo-functional architecture of the right sagittal stratum and its surrounding pathways: an axonal electrostimulation mapping study.
Brain Struct Funct 2021;226:425-441.
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Gulsuna B et al. Revisiting the microsurgical anatomy of the sagittal stratum and surgical implications: fiber microdissection and tractography
tudy. J N 2024:1-14. . N

study. / Neurosurg sagittal stratum|ZATH H7%a 5

Posterior thalamic peduncle (yellow)
Temporo-parieto-occipito-pontine fibers (green)
Anterior commissure (red)

Occipitofrontal fasciculus (b/ue)




Takemura H, et al. Occipital White
Matter Tracts in Human and Macaque.
Cereb Cortex 2017;27:3346-3359.

ILF: inferior longitudinal fasciculus (red)
IFOF:
OR: optic radiations (green)
Forceps major (dark yellow)

VOF:

17

inferior fronto-occipital fasciculus (purple)

vertical occipital fasciculus (blue)

Sagittal (Left)

Cale

5 Vi
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Cerebellum

Sagittal (Right)

Gulsuna B, et al. Revealing the confusion of the evolution of the term sagittal stratum. Historical overview and systematic literature review.
Cortex 2024:171:40-59.

Goga & Tune
(2015)

The sublenticular portion of the internal capsule, lateral extension of anterior
commissure, and occipitofrontal fasciculus become interwoven and follow a joint
course to the temporal and the occipital regions as the compact sagittal stratum.

Occipitofrontal fasciculus

Anterior commissure
Temporo-parieto-occipitopontine fibers
Posterior thalamic peduncle

Yagmurlu et al.
(2015)

The occipital and temporal projection fibers, called the sagittal stratum, are
positioned medial in the occipital extension of the anterior commissure and the
inferior occipitofrontal fasciculus and inferior longitudinal fasciculus.

Parietopontine fibers
Occipitopontine fibers
Optic radiation

Pescatori et al.

It is a structure that covers the side face and the roof of the temporal horn and

Parietopontine fibers

(2017) atrium of the lateral ventricle from which it is separated by the descent fibers of Occipitopontine fibers
the tapetum. Optic radiation
Di Carlo et al. The sagittal stratum is a critical neural crossroad transversed by several white Anterior commusure
(2019) matter tracts that connect multiple areas of the ipsilateral hemisphere. Optic radiation
Inferior fronto-occipital fasciculus
Middle longitudinal fasciculus
Inferior longitudinal fasciculus
Berro et al.  The sagittal stratum is a large, sheet-like, sagittal structure of white matter, Optic radiation
(2021) located lateral to the superolateral wall of the temporal horn, the atrium, and the Inferior fronto-occipital fasciculus

occipital horn of the lateral ventricle.

Middle longitudinal fasciculus
Inferior longitudinal fasciculus

Maldonado et al.
(2021)

The sagittal stratum includes all of the white matter located between the superior
longitudinal fasciculus/arcuate fasciculus complex laterally and the tapetum
medially.

Optic radiation

Anterior commissure

Inferior fronto-occipital fasciculus
Middle longitudinal fasciculus
Inferior longitudinal fasciculus

Caspers et al.
(2022)

The sagittal stratum is a prominent and macroscopically clearly visible white-
matter structure within occipital and parietal lobes with a highly organized
structure of parallel fibers running in a rostro caudal direction.

Optic radiation

Inferior longitudinal fasciculus
Superior longitudinal fasciculus
Fronto-occipital fasciculus
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ifo: inferior fronto-occipital fasciculus (IFOF)

ilf: inferior longitudinal fasciculus (ILF) =58
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Rutherford

« sagittal stratum-#&/corona radiatatg & - &
JFcorona radiata - cingulum& $ SESEH A
AL, BICHIMEESLT S

« BTHCR & %5 CR%inferior fronto-occipital
fasciculusp’ 274 <

Triulzi F, et al. Perinatal
Neuroradiology. From the
Fetus to the Newborn.
Springer. 2016.
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Triulzi F, et al. Perinatal Neuror
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. Springer. 2016.
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corona radiata-cingulum complex (CR:-Cn#&)
- cingulum [Cn]
. . _ . A4
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*: germinal matrix

RINERFBEEDLE
1: BN ZE BEMR AT fE (+ L3k T /8) + Rbi it
a: cingulum
1": BISEEB20FRE IZ H 5 BX RE & AR ME R — 515 RS
2: sagittal stratum;ZEE & BITERRIZEHE T 2 DKBRIEAER
—sagittal stratum+BURTE (e, %75 L7 B RiEs)

Internal sagittal stratum Temporo-parieto-occipito-pontine fibers, ILF
cap-arrowhead —terminal zone (#7)

3: sagittal stratumZR/BIREP & GIEELICERE T 2 MAEE

# : Posterior thalamic peduncle (optic radiation% &%) # External capsule
e Temp_oro»parie_to»occipito-pontine fibers 4: sagittal stratum3R /B X 28 & BUSESRIC E Kt 5 MRSk
7 ¢ Anterior commissure 344/t /A — L
# : Occipitofrontal fasciculus =inferior fronto-occipital fasciculus(IFOF) + a . —
Inferior longitudinal fasciculus (ILF) —sagittal stratum-+BHRE Gamig. % - A7)
External sagittal stratum Optic radiation, IFOF
36
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fx/st: fornix(crus) / stria terminalis

-
inferior fronto-occipital fasciculus(IFOF) & optic radiation (OR) 4 %
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