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Morphological Subdivisions of the Brain

- It 1s contains86-100 billion neurons.
- The adult brain weight is about 1300 - 1500 g .
- The brain reaches full size about 18 year age.
- It is formed of:
« Cerebrum:
- Is the largest part of the brain that located above
the
tentorium cerebelli and orbit.
- It consists of two cerebral hemispheres connected
together by the corpus callosum.
2. Cerebellum:
-Is a large mass of brain tissue which located in the
posterior cranial fossa below the tentorium
cerebelli
and behind brain stem.




3. Diencephalon:
- Is located between the two cerebral hemispheres
and

above the midbrain.
4. Brain Stem:
- Is the part of brain located below the diencephalon
and 1inthe front of the cerebellum.
- Is connected the cerebellum by three pairs of
cerebellar

peduncles.
- Connects the two cerebral hemispheres with the
spinal

cord.
- It consists of three parts, from below upwards:

a. Medulla oblongata

b. Pons

c. Midbrain
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1S the

largest part of the brain.

The cerebrum is divided into right and left
cerebral hemispheres andeparated bythe
longitudinal cerebral fissure and the falx

cerebri.
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Cerebral Hemispheres

e Contains 20 hillion nerve cells.
e Consists of the Neocortex(90%) and theAllocortex
(10%).

v A. Neocortex(Isocortex):the large area of the
cerebral cortex about 90% . ontains six-layered
cortex.

v B. Allocortex(Heterocortex):smaller area of
cortex about 10 % Contains 3 layers and includes:

1. Archicortex:includes the hippocampal formation
(hippocampus and dentate gyrus).

2. Paleocortex:includes the olfactory cortex.

3. Periallocortex:transitional zone between the



The Layers of the Cerebral Cortex

1. Molecular layer:

v" The most outer or superficial layer deep to the pia mater.

2. External granular layer:

v It contains a large number of small pyramidal cells.
3. External pyramidal layer:

v" Gives rise to association and commissural fibers.

4. Internal granular layer:

v" Receives thalamocortical fibers from the thalamic nuclei.

v’ Receives visual input from the lateral geniculate body.



5. Internal pyramidal layer:

v Gilves rise tocorticobulbar, corticospinal, and
corticostriatal fibers.

v Contains thegiant cells of Betzthat are found only
in the motor cortex (area 4) of the precentral gyru

and the anterior paracentral lobule.
6. Multiform layer:
v The deepest layer of the cortex.

v It gives rise tgprojection, commissural, and
association fibers.

v The major source oforticothalamic fibers.



The Layers of the Cerebral Cortex
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The Functions of the Cerebral Cortex

Motor Functions.
Sensory Functions.

Higher cortical functions.



External Feature of the Cerebrum

Each cerebral hemisphere has:
Three surfaces.
Three poles.

Five borders.
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Lateral (superolateral) surfacas directed
upwards
and laterally.
Medial surface:t separated from the medial
surface
of the other cerebral hemisphere tiye median
longitudinal fissure.
Inferior surfaceis divided by the stem of the
lateral sulcus into two parts:
Anterior parororbital surfaceof the frontal
lobe.
Posterior partortentorial surfaceof the




Each Cerebral Hemisphere

Central sulcus iRolando) Postcentral gyrus

Precentral gyrus Postcentral sulcus

Precentral sulcus Superior parietal lobule

Interior parietal lobule

Supramarginal gyrus
Angular gyrus

Farietooccipital
sulcus

Oiccipital pole

Frontal pole

Calcarine sulcus

Lateral sulcus

(Sylvius)

Superior temporal gyrus

Temporal pole Interior temporal gyrus

Middle temporal gyrus



carebel lum

calcarine fissure
occipital lobe
parietaloccipital fissure
parietal lobe

poorpus cal
cinoulate
-i-n-.

um
TUus

RS & W w




Sy

Obic chizsm

Oiptic tract (OpTr)

Interpeduncular
fossa (IPF)

Inferior temporal
gyTus

Crus cerebri (CC)
Substantia nigra

Cerabral
agueduct (CA)

Supsarior
colliculi (SC)

body (ME)
Parahippocampal



Fach PE1EE ST ERN T AT Hemisphere

1. Frontal poleat the anterior end of the frontal lobe.
2. Temporal poé: at the anterior end of the tempor
lobe.

3. Occipital pole:at the posterior end of the occipit

lobe.



h Cerebral Hemisphere
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Lobes of Each Cerebral Hemisphere

The surface of each cerebral hemisphere is
divided bythree main sulcbr fissuresinto four
lobes (which have been given the names of the
skull bones under which they lie).
These four lobes are:

» Frontal Lobe.

« Parietal Lobe.

 Temporal Lobe.

*  Occipital Lobe.

* Insular Lobe.
Each surface of lobes is divided by sulci into gyri
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Into two hemispheres.
« Each cerebral hemisphere is divided by sulci
(grooves) into lobes.
1. The central sulcus (Roland sulcus)it separates
the
frontal lobe (in front) from parietal lobe (behind).
2. The lateral sulcus (Sylvian sulcus)between
frontal
and parietal lobes (above) and temporal lobe
(below).
3. The parieto-occipital sulcusit found mainly on
the
medial surface of the cerebral hemisphere






iIch Cerebral Hemisphere
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\ Occipital pole
Frontal pole ;

Calcanne sulcus

Lateral sulcus

(Sylvius)

Temporal pole

Superior temporal gyrus Inferior temporal gyrus

Middle temporal gyvrus






The Important Sulci of Frontal Lobe

The important sulci of frontal lobe are:
The precentral sulcusit present in front of the
central sulcus.
The superior frontal sulcugpresent in front of
the precentral sulcus (superior part of the
frontal lobe).
The inferior frontal sulcugpresent in front of

the precentral sulcus (inferior part of the fror
lobe).



of the Frontal Lobe
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The Important Sulci of Parietal Lobe

The important sulci of parietal lobe are:
The postcentral sulcusit present behind
the central sulcus.

* The intraparietal sulcus.



the Parietal Lobe
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The Important Sulci of Temporal Lobe

The important sulci of temporal lobe:
The superior temporal sulcudelow the
lateral sulcus.

* The inferior temporal sulcus.



f the Temporal Lobe
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The Important Sulci of Occipital Lobe

The important sulci of occipital lobe:
The calcarine sulcusilies on the medial
surface of the occipital lobe.
The lateral occipital sulcusis a short
horizontal sulcus running on the lateral
surface of the occipital lobe.
Lunate sulcusis a curved short vertical
sulcus 1n the occipital pole.



Sulci of the Occipital Lobe
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Posterior end of calcarine sulcus.
Lunate sulcus.

Lateral occipital sulcus.
Superior occipital gyrus.
Inferior occipital gyrus.
Arcus parieto — occipitalis.



Sulci of the Occipital Lobe

Anterior paracentral gyrus (APGy)
Paracentral sulcus (ParCSul)
Precentral sulcus (PrCSul)

Central sulcus (CSul)
Pogterior paragentral gyrus (PPGy)
Marginal sulcus (MarSul)
Precuneus (PrCun)
Cingulate gyrus (CinGy)
Superior frontal
gyrus (SFGy)
Pariato-occipital
sulcus (POSul)

Cuneus (Cun)

Paraterminal gyri
Paroifactory gyri (ParolfGy)
Temporal pole



- the Occipital Lobe
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Other Sulci of Cerebral Hemisphere

Sulci of the inferior surface of the cerebral hemisphere:

» Orbital sulcusis an H-shaped nregular sulcus.
Olfactory sulcus:is a longitudinal sulcus “medial t
orbital sulcus”

Collateral sulcus:is the deep longitudinal sulcus
extending from the occipital pole to the temporal
pole.

Rhinal sulcus:in line of collateral sulcus and lies
lateral to the uncus.

Occipitotemporal sulcusis the longitudinal sulcus
that run lateral to the collateral sulcus.

Sulci of the medial surface of cerebral hemisphere:
Callosal sulcus:is present just above the corpus
callosum.

Cingulate sulcus:above the cingulate gyrus.

Hippocampal sulcusbetween the uncus and
narmhinvnocamnal ovriie



Uncus

area 28)

Other Sulci of Cerebral Hemisphere
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Orbital sulcus.

Olfactory sulcus.
Collateral sulcus.
Occipitotemporal sulcus.
Rhinal sulcus.

Orbital gyri.

1a Anterior.
1b Posterior.
1ic Medial.
1d Lateral.

Gyrus rectus.
Parahippocampal gyrus.
Lingual gyrus.

Medial occipitotemporal gyrus.
Lateral occipitotemporal gyrus.



Celntral Other Sulci of Cerebral Hemisphere
Suicus

Medial frontal gyrus

Paracentral
lobule

Precuneus

1 i J Subcallosal
m gyrus
Gl Paratermine
gyrus

Parahippocampal gyrus

Calcarine suicus.
Parieto-occipital sulcus.
Callosal sulcus.
Hippocampal sulcus.
Cingulate sulcus.
5a Marginal ramus.
5b Subparietal ramus.
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Other Sulci of Cerebral Hemisphere

Anterior paracentral gyrus (APGy)
Paracentral sulcus (ParCSul)
Precentral sulcus (PrCSul)

Central sulcus (CSul)
Postorior paragentral gyrus (PPGY)
Marginal sulcus (MarSul)
Precuneus (PrCun)
Cingulate gyrus (CinGy)
Superior frontal
gyrus (SFGy)
Pariato-occipital
sulcus (POSul)

Cuneus (Cun)

Paraterminal gyri
Paroifactory gyri (ParolfGy)
Temporal pole



1. Frontal lobe

Boundaries on the lateral surface of C.H.:

[t is present in front of the central sulcus and
above the

lateral sulcus.

Boundaries on the medial surface of C.H.:

It is present in front of a line connecting the uppe
end of

central sulcus at the superior border with the
splenium of

the corpus callosum.

Boundaries on the inferior surface of C.H.



The Important Gyri of Frontal Lobe

The precentral gyrusbetween the central and
precentral sulcL

The superior frontal gyrusbove the superior
frontal sulcus.

The middle frontal gyrudvetween the superior
and inferior frontal sulci.

The inferior frontal gyrukelow the inferior fron

sulcus.



Itant Gyri of Frontal Lobe

Central sulcus (Rolando) Postcentral gyrus
Postcentral sulcus

Supernior parietal lobule

Inferior parietal lobule
Supramarginal gyrus
Angular gyrus

Panetoocc ipital
sulcus
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Calcanine sulcus

Lateral sulcus
{Sviviusi

Superior temporal gyrus

Temporal pole Inferior temporal gyrus

Middle temporal gyrus



Anterior paracentral gyrus (APGy)
Paracentral sulcus (ParCSul)

Precentral sulcus (PrCSul)

Ceniral sulcus (CSul)
Pegtorior paragentral gymes (PPGy)
Marginal sulcus (MarSul)

Precuneus (PrCun)

Parieto-occipital
sulcus (POSul)

Cuneus (Cun)

Calcarine sulcus

» & Fr. Lingual gyrus

Parolfactory gyri (ParoliGy)
Temporal pole



2. Parietal lobe

Boundaries on the lateral surface of C.H.:
* Anteriorlycentral sulcus.
* Posteriorly:a line connecting the upper end

of
parieto-occipital sulcus with the preoccipital

notch (3-
4 cm in front of the occipital pole).
* Inferiorlyposterior ramus of the lateral sulcus.
Boundaries on the medial surface of C.H.
* Anteriorlya line connecting the upper end of

the
central sulcus at the superior border with the

cnilaniiiym



Important Gyri of Parietal Lobe

» The postcentral gyrusits the main gyrus of parietal
lobe, between the central and postcentral sulci
» The superior parietal gyrusbove the intraparietal
sulcus.
» The inferior parietal gyrukelow the intraparietal
sulcus and contains:
The supramarginal gyrusmall gyrus surrounding
the upper end of lateral sulcus.
The angularsmall gyrus surrounding the upper
end of the superior temporal sulcus.
 Arcus parieto-occipitalis gyrussurrounds the upper
end of the parieto-occipital sulcus on the superiolateral



portant Gyri of Parietal Lobe

Central sulcus (Rolando) Postcentral gyrus
Postcentral sulcus

Precentral gyrus

Precentral sukcus_ Superior parietal lobule
Interior panetal lobule
Supramarginal gyrus
Angular gyrus

Panietooccipital
sulcus

Frontal pole

Calcanne sulcus

Lateral sulcus
{Svivius)

Temporal pole Superior temporal gyrus Inferior temporal gyrus
Middle temporal gyrus
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Temporal pole



3. Temporal Lobe

Boundaries on the lateral surface of C.H.:
* Posteriorly:a line connecting the upper end
of

parieto-occipital sulcus with the preoccipital
notch.
* Superiorlyposterior ramus of the lateral
sulcus.
Boundaries on the inferior surface of C.H.
* Anteriorlythe stem of lateral sulcus.

% Posteriorlv:a line connecting the lower end of



Important Gyri of Temporal Lobe

The superior temporal gyrudies between the lateral
sulcus and the superior temporal sulcus.

The middle temporal gyrudies between the superior
and inferior temporal sulcus.

The inferior temporal gyrukies below the inferior
temporal sulcus.

Transverse temporal gyrus difeschl: found within the
lateral sulcus (extends from the superior temporal

gyrus toward the medial geniculate body).



yri of Temporal Lobe

Central sulcus (Rolando) Postcentral gyrus
Postcentral sulcus

Supenior panietal lobule

Inierior panietal lobule
Supramarginal gyrus
Angular gyrus

Panetooccipital
sulcus

Frontal pole

Calcanne sulcus

Lateral sulcus
{Svivius)

Superior temporal gyvrus

Temporal pole Inferior temporal gyrus

Middle temporal gyrus



Anterior paracentral gyrus (APGy)
Paracentral sulcus (ParCSul)

Pracentral sulcus (PrCSul)

Caniral sulcus (CSul)
Pestorior paragentral gyrus (PPGy)
Marginal sulcus (MarSul)

Precuneus (PrCun)

Parieto-occipital
sulcus (POSul)

Cuneus (Cun)

Calcarine sulcus
O e — Lingual gyrus

Paraterminal gyri

Paroifactory gyri (ParoliGy)
Temporal pole



4. Occipital Lobe

Boundaries on the lateral surface of C.H.:

It present behind a line connecting the upper e
of

parieto-occipital sulcus with the preoccipital notch.

Boundaries on the medial surface of C.H.:

It present behind parieto-occipital sulcus.

Boundaries on the inferior surface of C.H.:

Present from a line connecting the lower end of
parieto-

occipital sulcus with the preoccipital notch to



Important Gyri of Occipital Lobe

The superior occipital gyrusabove the lateral
occipital sulcus.

The inferior occipital gyrubelow the lateral occipital
sulcus.

Arcus parieto-occipitalis gyrussurrounds the

termination (upper end) of the parieto-occipital sulc
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Posterior end of calcarine sulcus.
Lunate sulcus.

Lateral occipital sulcus.
Superior occipital gyrus.
Inferior occipital gyrus.
Arcus parieto — occipitalis.



yri of Occipital Lobe

Central sulcus (Rolando) Postcentral gyrus
Postcentral sulcus

Precentral gyrus

Precentral sulcus Supenor parietal lobule

Inferior parietal lobule

Supramarginal gyrus
Angular gyrus

Parietooccipital
sulcus

Occipital pole

Frontal pole

Calcanne sulcus

Lateral sulcus
{Sviviusi

Temporal pole

Superior temporal gyrus Inferior temporal gyrus

Middle temporal gyrus



Anterior paracentral gyrus (APGy)
Paracentral sulcus (ParCSul)

Precentral sulcus (PrCSul)

Cingulate gyrus (CinGy)

Superior frontal
gyrus (SFGy)

Parolfactory gyri (ParoliGy)
Temporal pole

Central sulcus (CSul)
Pesterior paracentral gyruz (PPGy)
Marginal sulcus (MarSul)

Precuneaus (PrCun)

Parieto-occipital
sulcus (POSul)

Cuneus (Cun)

Calcarine sulcus

Lingual gyrus
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Temporal pole



Other Gyri of the Cerebral Hemisphere

The cingulate gyrus: is present between the callosal and cingulate
sulci.
The medial frontal gyrus: is present above the cingulate sulcus.
The paracentral gyrus (lobule): 1s contains:
* Anterior paracentral lobule: lies in the upper medial
surface of precentral gyrus.
* Posterior paracentral lobule: lies in the upper medial
surface of postcentral gyrus.

Paraterminal and subcallosal gyri: located anterior to the lamina
terminalis and inferior to the rostrum of the corpus callosum.

Cuneus: situated behind the parieto-occipital sulcus and above the
calcarine sulcus in the medial surface of occipital lobe.

Lingual gyrus: lies inferior to the calcarine sulcus in the medial
surface of occipital lobe.

Precuneus: located in the medial surface of the parietal lobe.



Gyrus rectus : located in the inferior surface of frontal lobe
medial to the olfactory sulcus.

Orbital gyrus: located in the inferior surface of frontal lobe
lateral to the olfactory sulcus.

Uncus: is present in the inferior surface of temporal lobe.
Parahippocampal gyrus: is present in the inferior surface of
temporal lobe, medial to collateral sulcus and lateral to
hippocampal sulcus.

Medial occipito-temporal gyrus: is present between the
collateral and occipito-temporal sulci.

Lateral occipito-temporal gyrus (Fusiform gyrus): 1s present

lateral to occipito-temporal sulcus.



Other Gyri of the Cerebral Hemisphere

Central
sulcus
Medial frontal gyrus
Paracentral gy
lobule
Precuneus

1 = Subcallosal
1_~Lingual gyrus
Paratermina
gyrus

Parahippocampal gyrus

Calcarine sulcus.
Parieto-occipital sulcus.
Callosal suicus.
Hippocampal sulcus.
Cingulate sulcus.
5a Marginal ramus.
S5b Subparietal ramus.

haWN =



Uncus

area 28)

=Moo

QRN

Orbital sulcus.

Olfactory sulcus.
Collateral sulcus.
Occipitotemporal sulcus.
Rhinal sulcus.

Orbital gyni.

1a Anterior.
1b Posterior.
1c Medial.
1d Lateral.

Gyrus rectus.
Parahippocampal gyrus.
Lingual gyrus.

Medial occipitotemporal gyrus.
Lateral occipitotemporal gyrus.



Other Gyri of the Cerebral Hemisphere

L/
& Anterior paracenral gyrus (APGy)
\ A\ ; Paracentral sulcus (ParCSul) Central sulne._m (CSul)
\_ Precentral sulcus (PrCSul) Pesterior paragentral gyrua (PPGy)
S Marginal sulcus {MarSul)
Precuneus (PrCun)
Cingulate gyrus (CinGy)
Superior frontal
Parieto-occipital
sulcus (POSul)
Cingulate sulcus
' Cuneus (Cun)
Calcarine sulcus
Sulcus of corpus Lingual gyrus
callosum (SulCC)

Paraterminal gyri

Parolfactory gyri (ParoliGy)
Temporal pole




5. The Insular Lobe

The insula is a part of the cerebral cortex
which is hidden in the bottom of lateral
sulcus.

Its margins are surrounded bige circular
sulcus of the insula.

The insula containgwo long gyribehind)

and 3-4 short gyriinfront).



The parts of the cerebral hemisphere which
cover it are calle@percula of the insula
(orbital operculum, frontal operculum,
frontoparietal operculum and temporal

operculum).

Function of the insulacortical taste center

and some visceral activities (e.g. salivation).



Central sulcus { Rolando) Postcentral gyrus

Precentral gvrus Postcentral sulcus

Precentral sulcus Superior parietal lobule

Inferior parietal lobule
Supramarginal gvrus
Angular gyrus

Parietooccipital
sulcus

Occipital pole

Frontal pole

Calcarine sulcus

Lateral sulcus

I Svlvius)

Superior tempaoral gyrus

Temporal pole Inferior tempaoral gyrus

Middle temporal gyrus



Short gyri Circular
sulcus

Apex Long gyri

Frontal operculum.
Frontoparietal operculum.

Temporal operculum.
| ateral suleus
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Anterior cerebral artery, ""‘a

Genu of internal

capsule (GintCap)

‘Yentral anterior
nucleus of thalamus

Head of caudate nucleuws (HCaMu)
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Internal Structure of the Cerebrum

The cerebral hemispheres consists of :
Gray Mater (outer)composed of nerve cells
(cerebral cortex). The cells of each area has
specific functions.
White Mater (innergomposed of nerve fibers
conducting impulses to and from the cortex.
Basal Nuclei:there are several groups of nucle
situated at various levels within the white mater.
Lateral Ventriclethe cavity of the cerebral
hemisphere.



Internal Structures of the Cerebral Hemispheres

Horizontal sections ~
through cerebrum . \

o
-
Genu of corpus callosum ‘: \

Head of caudate nucleus

Lateral ventricle Anterior limb

= of internal
Genu

Septum pellucidum o capsule
Posterior limb
Column of fornix
Putamen Lentiform
———- Globus pallidus § nucleus

(island of Reil)

3rd ventricle
Interthalamic
adhesion

External capsule

Thalamus Claustrum

Crus of fornix Retrolenticular part

of internal capsule

L

| &

Pineal body

Choroid plexus
of lateral ventricle

AT

Tail of caudate nucleus

Splenium of

Hippocampus and fimbria
corpus callosum

Occipital (posterior) horn
of lateral ventricle

Habenula




The White Mater of the Cerebrum

Consists of myelinated nerve fibers .

There are three types of fibers in the white mater:
Projection fibersThey connect the cerebral
cortex withthe lower subcortical centers and

spinal cord.

Association fibers:They connects different
areas ofthe same cerebral hemisphere .
Commissural fibersThey connect similar

areas ofboth hemispheres.



Cerebral White Matter — 3 types of fibers

I ‘ ~ (a) Frontal section
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The Projection Fibers

Definitionthey are afferent and efferent fibers (tracts) o
the cerebral cortex which connette cerebral cortex witl
the lower part of the brain and spinal c4eg. pyramidal

tract).

Types of the Projection Fibers:
Ascending (afferent or sensoryjto the cerebral
cortex from the thalamus and spinal cord.
Descending (efferent or motorfrom the cerebral

cortex to lower centers and spinal cord.



The Association Fibers

Definitionthey are fibers which connect the differe:
cortical areas in the same hemisphere.

Types of Association Fibers:

Short association fibersthey connectadjacent
gyriwith one another (in the lobe).

LLong association fibersconnect thedifferent

lobes of the hemisphere together.
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