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1. Identify the parts of the lateral ventricles

2. Recognize the BOUNdaries of €ach part of the lateral ventricle

3. List the EROTOIE PIEXUSES of the lateral ventricle

4. Enumerate the foFrmations  circulation and functions of the CSF.
5. Explain the Elinical importance of CSF.
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1. Parts and boundaries of the parts of the lateral ventricle.

2. Formation, circulations ,and different functions of the CSF.
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| ateral ventricle N2

A.Anterior Horn:

1 Extension: extends into the frontal
lobe anterior to the interventricular
foramen.

0 Relations:

1.Anterior end: genu of the corpus

callosum.

2.Roof: body of the corpus callosum.

-rostrum of the corpus callosum.
4.Medial wall: septum pellucidum.

_head of the caudate

nucleus.
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Anterior nucleus of thalamus

Cingulum

Anterior hor

of ateral ventricle
Mammillothalamic

tract

Column of fomi

Mammillary body

e
AalgBall Aladlows - duacs Aisae - gule 15 Adlaie - lobewadl doall B >lall =1 =]
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate T —
L0 medic@mansnu.edu.eg =15




Wl ) gt | dettlr - bl | dalS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

B. Central Part (Body):

 Extension: In from the
interventricular foramen to the splenium of the
corpus callosum.

J Relations:

eRoof: body of the corpus callosum.

e Medial wall: the septum pellucidum.

Floor: from the ateral to the medial side:

emalcaete
1.-of the caudate nucleus. k2
2.Thalamostriate vein.
3.Stria terminalis is a slender _ Tabmns
originating in the amygdaloid body in the temporal lobe.
4- . . L Thrd ventrck
5.Choroid plexus in the choroid fissure.
6.Body of the fornix.
eLateral wall: meeting the roof with the floor. S
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Cut surface of
corpus callosum

Choroid plexus

Thalamus

FIGURE 16-9

been removed

Tail of
caudate nucleus

Stria terminalis overlying
thalamostriate velin

Interventricular
foramen

Septum
pellucidum

Cut surface of
cerebral white
matter

Head of caudate
nucleus

Dissection of the right cerebiral hemisphere: dorsolateral view. The roof of the lateral ventricle has
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Septum peliucidum
Head of caudate nudeus

Fimbna

Body of fornix -

Splenium of
corpus callosum
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| ateral ventricle

C.Posterior Horn: R

(] Extension: extends in the occipital lobe behind the
splenium of the corpus callosum.

J Relations:

-tapetum of the corpus callosum.

eFloor: collateral trigone produced by the collateral

Bulb of posterior horn

1.Bulb of the posterior horn: superior and produced by
the forceps major.

2.Calcar avis: inferior and produced by the calcarine
sulcus.

eLateral wall: from _

_Of the corpus Ca"osum' Collateral Choroid Hippocampus Pes
2.0ptic radiation. trigone plexus hippocampi

n gi in a f . FIGURE 16-10 Dissection of the right cerebral hemisphere: lateral view showing the occipital and temporal horns
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D.Inferior Horn: Stria terminalis
The temporal horn extends to within _of auie i A
. Tail of caudate nucleus

the temporal pole. A triangular area, called the s
collateral trigone, is found in the floor of the Temporal horn of lateral ventricle
ventricle where the occipital and temporal horns FRIR
diverge from the central part of the ventricle. ko fseurs
A substantial part of the choroid plexus of the ‘Fimbsia :

] ] of hippocampus Polymorphic
lateral ventricle rests on the trigone . ’ cell layer

Fimbriodentate sulcus . f
Pyramidal | ©

"~ cell layer hippocampus

_it winds around thalamus and extends

o . Dentate gyrus
anteriorly into the temporal lobe. - | Molecular
o layer J
Relations: Subiculum /=
Roof: 3
Parahippocampal \ Granule cell layer
2.Thalamostriate vein. gyrus of dentate gyrus

FIGURE 18-2 Simplified coronal section through the hippocampal formation (medial surface at the left).

3.Stria terminalis

-
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backward as the fornix.

J _its anterior end is enlarged to form the

pes hippocampi.

Rostrum of corpus callosum

Anterior limb of internal capsule

d

: is produced by the collateral Head ol catle s

Insula

sulcus.
JeMedial wall: the choroid plexus of the inferior horn.

JeLateral wall: tapetum of the corpus callosum.
(Jd Communication: Gots s

Putamen
Extreme capsule

Genu of internal

External capsule

With the third ventricle through the interventricular foramen -

of Monro.
] Choroid Plexus: Site: in the body and the inferior horn
of the lateral ventricle.

J Arterial supply: supplied by the _

choroidal arteries:

M N U TR e
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Anteror apical end of
108 choroded ot the
level of inderventncular
foramen of Monro Anterior hon of lateral ventricle
Corpus callosum
Head of caudate nucleus
Interventricular foramen
Thalamus
Chorowd plexus of third
yonincle
Choroid plexus
Posterior basal end o '“"’g:;x' e
104 Choronded between

splonum and pineal gland
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Cormpus callosum

Lateral ventricle
frontal hom

Septum pellucidum

Amygdala

Caudate nucleus

Hippocampal

formation ‘

Fomix

Putamen

S

Globus pallidus

Thalamus

B

Lateral ventricle

posterior hom Hippocampus

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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Cerebrospinal fluid (CSF): Ncoidvivg SR Grorodins
Definition: it is the fluid that fills the ventricles Speocsahinsine :

of the brain and the subarachnoid space. Transverse cerebral fissure f' , i veriie
Volume: about 130 ml (30 ml in the ventricles ;

and 100 ml in the subarachnoid space). Tentorium cerebeli g
* Itis acolorless fluid containing little protein !
and few cells. ;
* CSF is produced continuously, at a rate
sufficient to fill these spaces several times .
each day. Median aperture —
* CSF is similar to blood plasma although it
contains less albumin and glucose.

Fourth ventricle — g

/'
% “ Internal carotid a.

Pontine cistern
Lateral aperture

Cisterna magna

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.

=
S = = = . - ey y— - g = -
Aalgdall Adadlowe - deaoes Adsae - gule 15 ddlaie - olobewad! doaldl B >lall [Ny EI El'_
aaaaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate e
P =
Anatau s pSt At - -

medic@mansnu.edu.eg




ITwo views of the ventricles, which are filled with cerebrospinal fluid

Lateral ventricles

Interventricular
foramen

Third ventricle

Inferior tip of
lateral ventricle

Aqueduct of
midbrain

Fourth ventricle

© 2011 Pearson Education, Inc.

!

Central canal

Cerebellum

Corpus callosum I

Septum pellucidum



Massa
intermedia

Third
venlricle

Supratectal
cistern

Fourth
venlricke

Pontomedullary
cistern

Cistema
magna
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Interpeduncular
cistern

Optic
chiasma

Cistern of lamina
terminalis

Chiasmatic
cistern

Basilar
artery

Prepontine
cstemn
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Cerebro-Spinal FImd(CSF)

(] Formation:

formed by active secretion and by diffusion
from:

1.Choroid plexus: is the main source of the _ = N 2 D
CSF (70%). Mostly in the lateral ventricle. T e

of the ventricles: add CSF Bheriniiion Chorokia capmaris

to the ventricles.

3.Cells of the pia mater: add CSF to the
subarachnoid space.

The Choroid Plexus a series of modified
ependymal cells responsible for producing
0.5 L of cerebrospinal fluid (CSF) a day in
adults.

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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Cerebro-Spinal Fluid(CSF)

J The choroid plexus of each lateral ventricle is formed by an invagination of vascular
pia mater (the tela choroidea) on the medial surface of the cerebral hemisphere.

1 The vascular connective tissue picks up a covering layer of epithelium from the
ependymal lining of the ventricle.

Each choroid plexus, which has a minutely folded surface, consists of a core of

connective tissue containing many wide capillaries and a surface layer of cuboidal or

low columnar epithelium .

J Movement of CSF is assisted by the pulsation of arteries, especially in the
subarachnoid space around the spinal cord.

J The absorptive mechanism depends on the hydrostatic pressure of the CSF being
higher than that of the venous blood in the dural sinuses.

1 An increase in venous pressure collapses the extracellular channels of the villus,
preventing the reflux of blood into the subarachnoid space.

s—1
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Choroid fissure

Subarachnoid space "v, Capillary

Pia mater

CNS

Choroid epithelium

A - ' epithelium Ventricle capillary -

7 T -
Ependyma

Choroid epithelum Choroidal capillaries

Ependyma
Intracerebral capillary

Tight junction

{ N (arachnoid barrier)
o Nolte: The Human Brain.
Nolte: Th Brain.
cg.;sn-ghf @r;uzn(;?)g or: l':losby, an imprint of Elsevier, Inc. All rights reserved. Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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Ci rcu I at i on. Arachnoid villus of '2?:;?"‘)‘:?‘::;9 Choroid plexus
1.1t flows from the lateral ventricles to the third ventricle e >, Sl
through the interventricular foramina of Monro, then to the | & S
. . Transverse cerebral fissure
fourth ventricle through the aqueduct of Sylvius. ﬁ!’?
2.More CSF is added in each ventricle. ' T —
3.1t leaves the fourth ventricle to the subarachnoid space Yoo GirebeR
through the median foramen of Magendie and the lateral
foramina of Luschka. j

4.A small amount flows to the central canal of the spinal cord. o e H
5.The CSF flows in the subarachnoid space around the brain

and the spinal cord. N | Internal carotid . .
6.The following factors facilitate the CSF circulation: Median aperture —— X Pontine cistern

-in the subarachnoid space.
the cilia of the ependymal cells. Chome megne
3-Positive and negative pressure created by continuous
production and absorption. Nolt: The Hunan B,

Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. Al rights reserved.
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Choroid plexus

Arachnoid villus of lateral ventricle Choroid plexus
of third ventricle

Superior sagittal sinus

")

Transverse cerebral fissure **?
e

~

<
3

Lateral ventricle

Anterior choroidal

Median aperture - Pontine cistern

Internal carotid a.
,/' Lateral aperture

Cisterna magna

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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| ateral ventricle

Superior sagittal sinus

Arachnoid vill Dura mater n I I
Arachnold maler /Bone Arachnoid villi g O T supenor Saglltal sinus
Falx cerebr e o \ S i
5 L /A , ) /— ubarachnoid space
/ ,\. / ~\ i L\ Arachnoid mater
. Lateral ventrice ’ : = | (o
. , , v ‘ —H Dura maler
Interventricular foramen “ | ! \
Third ventricle 1 A‘ —~ l " §
Transverse sinusg\\»L} ) | (S Cerebral aqueduct
Tentorium cerebell f { N
- - : Fourth ventricle
, Lateral aperture of fourth ventricle
Cerebral cortex Pia mater
Central canal ‘ ‘
Faly careby Subarachnoid space Median aperture of fourth ventricle
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Absorption:
1.Main site for drainage: arachnoid villi & granulations. e
Arachnoid granulations are minute pouches of the arachnoid '
membrane projecting through the dura into the venous
sinuses.

They drain the CSF into the venous blood of the dural
sinuses especially the superior sagittal sinus.

2.Gap junctions between ependymal cells & between pial
cells back to the brain tissue.

3.Into the venous blood through small veins in the
subarachnoid space. » | Dura mater
4.Into the perineural lymph vessels around the cranial and ’ Y
spinal nerves.

Reabsorption occurs at these sites because the
-in the subarachnoid space in the

lumen of the Sinus and also because of the greater colloid NZA — ANP NS I It

Nolte: The Human Brain.

osmotic pressure of venous blood compared with CSF. Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. Al ights reserved.
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Superior sagittal sinus

eningea artery—0)
Subarachnoid space—/ . N4 N s .

Endothelial lining Pia mater

of sinus

Dura mater

OVC Oy,

00

Arachnoid

.
9‘9 Ventricle

9
1]
9

\ > Arachnoid trabeculae

Pia mater Nolte: The Human Brain.

Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved,

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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Cerebro- Splnal Fluid(CSF)
Functions of the CSF:

1.-the brain weight 60 folds (from 1400 gm to 25 gm).

2.Protects the brain and the spinal cord.

3.Substitutes the lymphatic system in the CNS and provides a drainage system
4.Maintains the chemical environment for the CNS through communication
with the brain extracellular space.

5.Regulation of the intracranial pressure.
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Cerebro-Spinal Fluid(CSF)

Clinical Conditions Associated with the CSF Enlarged Ventricles filled
Hydrocephalus Ventricles  Brain head  with extra fluid
eDefinition: It is an abnormal increase in the volume of the
CSF with dilatation of the ventricles and increase in size of
the head.

eCauses:

1.0bstruction to its circulation: It is the commonest
cause. The commonest site of obstruction is the aqueduct
of Sylvius . Other sites are interventricular foramina.
2.0verproduction of the CSF: by choroid plexus tumor
(rare).

3.Inadequate drainage of the CSF: by thrombosis of the
superior sagittal sinus.

is achieved by Normal brain
inserting the ventricles to the jugular

veln or the abdominal peritoneum.

Aalgdall Aladlowe - decas Adsde — ,,\..-15234.5..-—,_2.:.,\....“.{4,.;4,,&,1‘:
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Clinical appearance
in advanced hydrocephalus

Section through brain showing marked
Lateral ventricle dilatation of lateral and 3rd ventricles

Potential lesion sites in obstructive hydrocephalus

1. Interventricular foramina (of Monro)
2. Cerebral aqueduct (of Sylvius)

3. Lateral apertures (of Luschka)

4. Median aperture (of Magendie)

Shunt procedure for hydrocephalus

3rd ventricle

Reservoir at end of cannula implanted
beneath galea permits transcutaneous
needle puncture for withdrawal of CSF,
introduction of antibiotics, or dye to
test patency of shunt.

Cannula inserted into lateral ventricle

4th ventricle One-way valve to prevent reflux of blood

or peritoneal fluid and control CSF pressure

Drainage tube may be introduced into
internal jugular v. and thence into right
atrium via neck incision, or may be
continued subcutaneously to abdomen.

Type Definition

Obstructive Congenital stenosis of cerebral aqueduct (of Sylvius), or obstruction
at other sites (illustrated) by tumors

Communicating Obstruction outside the ventricular system, e.g., subarachnoid space
(themorrhage) or at arachnoid granulations

Normal pressure Adult syndrome of progressive dementia, gait disorders, and urinary
incontinence; computed tomography shows ventricular dilation and
brain atrophy

0 medic@mansnu.edu.eg
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Cerebro-Spinal Fluid(CSF)

J Lumbar puncture:
It means introducing a needle into the subarachnoid space

for:1.Injecting drugs into the CSF such as anaethetics and ! /’.
antibiotics. “~\ y_ Y :
2.0btaining a sample of CSF for analysis. e ™ " /
3.Measuring the CSF pressure by attaching a manometer to the " p——— \
needle.

] Papilledema: edema of the optic disc is seen on

ophthalmoscopy. —
The subarachnoid space extends around the optic nerve and /// N

the other cranial nerves. = N
£ )

Elevation of the CSF pressure compresses the optic nerve and
the central retinal vein causing edema of the optic disc. .

s—1
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- Lumbar Puncture (Spinal Tap)

Q
/= ——Spinous Process

Needle

Cerebral Spinal Fluid
Lumbar Vertebra L3

Lumbar
Vertebra L4

e
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Which of the following form the lateral wall of anterior
horn of lateral ventricle?

A. Body of the caudate nucleus
B. tail of caudate the nucleus
C. Body of the fornix

D. Septum pellucidum

E. head of the caudate nucleus

Answer:
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Which of the following Is true as regards to the cerebrospinal fluid?

A. The main site of its formation is arachnoid villi and granulations.

B. The main factor facilitates the CSF circulation is pulsations of the arteries in the subdural space
C. The choroid plexus is the main source of the CSF (70%), Mostly in the lateral ventricle.

D. The ependymal cells are the main source of the CSF (70%), Mostly in the third ventricle

E. CSF is similar to blood plasma although it contains more albumin and glucose.

Answer:
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References for further readings
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