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Objectives

By the end of the lecture, you should be able to:

Describe the anatomy and main functions of the
thalamus.

Name and 1dentify different nuclei of the thalamus.

Describe the main connections and functions of
thalamic nuclea.

Name and identify different parts of the limbic
system.

Describe main functions of the limbic system.

Describe the effects of lesions of the limbic system.




»>It is the largest
nuclear mass of
the whole body.
>t is the largest
part of the
diencephalon
»Itis formed of
two oval masses

of grey matter.
>t is the
gateway to the

cortex.
»Resemble a
small hen.

» Together with
the hypothalamus
they form the
lateral wall of the
3rd ventricle.

Thalamus




It sends received
information to the cerebral
cortex from different brain

regions.
Axons from every sensory

system (except olfaction)

synapse in the thalamus as

the last relay site 'last pit

stop' before the information

reaches the cerebral cortex.

There are some thalamic

nuclei that receive input

from:

1. Cerebellar nuclei,

2. Basal ganglia- and

3. Limbic-related brain
regions.




It has 4 surfaces & 2 ends.

Surfaces
Lateral:(L)

Posterior limb of the internal
capsule.

Medial: (3)

The 34 ventricle.

In some people the 2 thalami
are connected to ach other

by interthalamic adhesion
(connexus,) or Massa

intermedia, which crosses
through the 34 ventricle.

Superior: (s)

Lateral ventricle and fornix.

Inferior:

Hypothalamus, anteriorly &

Subthalamus posteriorly.

Relations




Anterior end:

Forms a projection,
called the anterior
tubercle.

It lies just behind the
Interventricular
foramen.

Posterior end:

Broad and forms a
projection called the
Pulvinar which lies
above the superior
colliculus and the
lateral & medial
(Geniculate bodies.
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White matter:

External medullary
lamina.:

Covers the lateral surface.

It consists of
thalamocortical &
corticothalamaic fibers.

Internal medullary
lamina:

Bundle of Y- shaped

myelinated (afferent &
efferent) fibers.

It divides the thalamus into

Internal Structure

3 nuclear groups:

Anterior,
Medial, and
Lateral.

Each 1s subdivided into a
number of named nuclei.

Anterior nuolpi—

_ateral nuclear

. Mags
lledial nuclear.

ass

| ~External medullar)
Internal nedullapys lanina
|aning |




® It 1s divided into: |Lateral Nuclear Group
Dorsal & Ventral tiers.

® Dors al tier: Internal medullary lamina

Intralaminar nuclei

O, Wthh ContainSZ Anterior nucli £ 218
Other medial nuclei
1. Lateral Dorsal (LLD) .

Midline (median) nuclei

, Interthalamic adhesion
/\
b X.

2. Lateral Posterior (LLP)

3. Pulvinar.

® Ventral tier: N " 1 B B Pl
® Which contains: &
1.  Ventral Anterior (VA) | \ B Medalencdate b
2. Ventral Lateral (VL) From globus palldus h | P
3 Ventral Intermediate (V I) and substantia nigra b W /A(ousticpathway
4. Ventral Posterior (VP) Reti(ularnuclws/ | \me e
o ateral geniculate body
(PLVNT, PMVNT) pledava cerehellum

5. Medial & Lateral /\ Optic ract

: : . Somesthetic from body i b
gemculate bodies or nuclei. (spinothalamic tract and medial lemniscus| somesthefcom head (igeminlnenvel




edial Genic;.llate
Body

Intrathalmic adhesion

Lat;eral Geniculate
Body

Anterior

/ Lateral nuclei

v B Medial nuclei

B Anterior nuclei
LD Lateral dorsal nucleus

LP Lateral posterior nucleus
VA Ventral anterior nucleus

VL Ventral lateral nucleus

VP Ventral posterior nucleus

VI Ventral intermediat nucleus
VPM Ventral posteromedial

VPL Ventral posterolateral




Projection of thalamic nuclei

Anterior Thalamic
Nucleus

® Afferent:
Mammaillary body.
® Efferent:

Cingulate gyrus,
(Iimbic system).

Medial Nucleus

® Afferent:
Hypothalamus.

® Efferent:
Frontal cortex.

o\

g
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o

Anterior

VL

v 4
Pulvinar //VI
VPM |
| VPL Lateral ¢
. . | Lateral f
edial Geniculate | 5toral Geniculate Ventral
Body Body

Ventral
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Ventral Anterior
Nucleus

® Afferent:
Globus pallidus &

substantia nigra.
® Efferent:
Premotor cortex.

Ventral Lateral
Nucleus

® Afferent:
Dentate Nucleus.
® Efferent:

Primary Motor Cortex.

Projection of thalamic nuclei

Anterior

VP |
Pulvinar VI
VPM

‘ | VPL

edial Geniculate | atoral Geniculate

Body

Body

LD Lateral ¢
LP Lateral
VA Ventral
VL Ventral
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Projection of thalamic nuclei

Ventral Posterior
Lateral Nucleus

® Afferent:
Medial & Spinal lemnisci.
® Efferent:

Sensory Cortex.

Ventral Posterior
Medial Nucleus

® Afferent:

Trigeminal Lemniscus.
® Efferent:

Sensory Cortex.

Anterior

VP |
Pulvinar Vi |
VM |

‘ | VPL

edial Geniculate | atoral Geniculate

Body

Body

LD Lateral ¢
LP Lateral f
VA Ventral
VL Ventral
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Projection of thalamic nuclei

Lateral Geniculate
Nucleus

® Afferent:
Optic tract.

® Efferent:
Visual Cortex.

Medial Geniculate
Nucleus

® Afferent:

Lateral Lemniscus.
® Efferent:

Auditory cortex.

Anterior

VP |
Pulvinar VI
VPM

‘ | VPL

edial Geniculate | atoral Geniculate

Body

Body

LD Lateral ¢
LP Lateral
VA Ventral
VL Ventral
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V dl DO [Old d
VPM Ventral posteromedial Internal medullary lamina

Intralaminar nuclei

Anterior nuclei . .
Other medial nuclei

Midline (median) nuclei

Interthalamic adhesion

Pulvinar

Medial geniculate body

From globus pallidus | " .
and substantia nigra BN . ¢ .~ Acoustic pathway

Reticular nucleus
(pulled away)

From Wit Lateral geniculate body
cerebellum % %

Optic tract
Somesthetic from body

(spinothalamic tract and medial lemniscus) Somesthetic from head (trigeminal nerve)




pcortical

Central sulcus

c nuclei

median
dorsal
posterior
dorsal
anterior
intermedial
lateral




VEINTal POME

VPM Ventlposteromedil rlntemal ety i

Itralaminar e

Anterior nucle 4 0
(Other medial nucle

Midine (median) nuck Central sulcus

Interthalamic adhesion

Pulvinar

Medtel enicultebo

Fomgobus palids {%;.;\ | LE
adshsintinigs —' A\ | houstcpabva

Reficubr nucleus

[l vy | ; Laterl gniulebocy Pt

dorsal

A Oplictc 'anteriOr |
Somesthetc fom body | . intermedial
pinodlanic ractand medal i Somestheic fom head (tigeminalnere] - M lateral




ingulate
corte

[Mammmary Body} /’Prefrontal cortex

Hypothalamus

Globus
pallidus and
Substantia

Nigra

Premotor
coriex

Medial & Spinal N
Lemnisci [Trlgemln

Primary motor,
cortex

Lemniscus

Dentate
Nucleus Somatosensory

Input & Output of
thalamic nuclei

cortex

Lateral
lemniscu

{Optic tract J




The term "limbic" 1s
from the Latin word
Limbus, for "border"
or "edge".

It separates the
medial surface of the
cerebral cortex from
the diencephalon

It consists of a
number of:

Cortical structures &

Subcortical structures
All are connected with
looped connections.

Then all project to the
hypothalamus.

LIMBIC SYSTEM




WHAT IS THE FUNCTION OF THE LIMBIC
SYSTEM?

It control a variety of
functions including:

Pleasure
sensation

Emotions,

Emotional responses

Behaviour & Mood
(happy, cry, laugh, sad,
afraid, aggression,
depression).

Motivation.
Memory.

Visceral & Motor
responses involved 1n

(sex, pleasure, hunger, MEMORY

and reproduction).
Olfaction.




The limbic system is The limbic system is a set of
composed of four brain structures including
main structures:

1. Limbic cortex . ;
? el Limbic System

3. Hippocampus, & Cln ulate
4. Septal area ¢ Thalamus g 3

connections between the

limbic system and the

hypothalamus, thalamus 4 -~ é
and cerebral cortex. - \ )
The hippocampus is t ﬁ ‘.J/
Important in memory and

learning, while the limbic '

system itself is important Amygdala N7

in the control of the
emotional responses.

These structures form o o _ yrus \

Hippocampus




CORTICAL STRUCTURES

Limbic lobe.

Hippocampal
formation.

Septal areas. o WS T, -
\A . - . : o rE ) ' i
f

Prefrontal R\ #
N . RSN S 5 s Dontale gyrus
area. e - al> /. [ 4
: { iy /‘ . ‘

Mamilary body |




LIMBIC LOBE
® C-shaped ring of

grey matter on the Corpus callosum
medial side of each Cingulate

cerebral hemisphere, gyrus
surrounding the
corpus callosum. )

It includes:
Subcallosal area
Cingulate gyrus
Isthmus

Parahippocampal
gyrus and the

Uncus. —

Parahippocampal gyrus




HIPPOCAMPUS

It is a limbic system structure that is
iInvolved in: (FOS, of memories)
Formation,

Organization, and

Storage of memories.

It is Important in forming new memories
and connecting emotions and senses,
such as smell and sound, to memories.

It is a horseshoe paired structure, one
In each cerebral hemisphere.

It acts as a memory indexer by
sending memories to the appropriate
part of the cerebral hemisphere for
long-term storage and retrieving
them when necessary.




Site:
It is a scrolled HIPPOCAMPUS
structure 1n the

inferomedial part

of the temporal
lobe.

Function:

Memory (file new

memories as they \
occur). -

The hippocampus
& 1ts connections
are necessary for
consolidation of
new short-term
memorties.




e ay i HIPPOCAMPUS

called the:
FORNIX:
It is C-shaped group of
fibers connecting
the hippocampus
with mammaillary Bl

body. of
fornix

. . Anterior
2 Fimbria, nucleus of

2 Crus, thalamus
ONE Body & Mammillary
2 Column. body

® The Fornix is an

1mportant ' o
component of [ Hippocampus ]

PAPEZ CIRCUIT

it consists of:




® Site:
® almond shaped AMYGDALA

mass of nuclei
that

lies near the
temporal pole,
close to the tail
of the caudate
nucleus.

Function:

It is involved
in

FEAR
Emotions
Anger, &

Release of
Hormonal.




CONNECTIONS OF
Inputs: AMYGDALA

Association areas
of visual, auditory o
! Body of caudate
U
& sqmatosensory A enal @ o
cortices.

OutDU-tSI Head of caudate
nucleus

Thalamus

Hypothalamus &

Autonomic nuclei

1n the brain stem,
Lesion: Anterior % 4 RN AL
Lack of emotional & i L o Sl D A posterior
responses & QU e [
Docility.

, Tail of caudate
( Amygdalaq Posterior limb of ~ nucleus
internal capsule




Site:

Located anterior to the
interventricular
septum.

Main connections:

1. To Hypothalamus.

2. To Habenular
nuclei.

Function:

It 1s the pleasure zone.

Septal nuclei

Tala ehorimden of third vendvidls

Intermediate mass |
Interventricular forgmen

Rostrum
Anrerivy commissure
Leumivier terminglis
Optie recess
Optie chigsmn
Infundibutum |

!
Corpus mamillore
COenlormator nerve
Cevebral aqueduct

Ioerth ventriels

Pogterior commizgine

Corpora quadrigeming

Choroid plerug

Pineal body
Splenium

Piw waler




Korsakoff’s psychosis
(Retrograde = loss of new
memories at the time of lesion
with retained old memories &
anterograde amnesia=
1nability to gain new memories).
Temporal lobe epilepsy

The hippocampus 1s a common
focus site 1n epilepsy, and can be

damaged through chronic
selzures.

It i1s sometimes damaged in
diseases such as herpes
encephalitis,

Alzheimer’s disease: The
hippocampus is one of the first
brain areas to show damage in
Alzheimer's disease.

Schizophrenia.

Lesions associated with
limbic lobe disorders

Hippocampus




THANK YOU AND LUCK



