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The third ventricle 

It is a narrow slit like cleft [space] between the two halves of the diencephalon [right 
and left hemispheres]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Roof: 
Thin layer of ependyma 
stretched between 
lateral walls containing 
choroid plexus (1) 

 
More superiorly: fornix, 
septum pellucidum and 
corpus callosum. 

 
Between the left and right thalami, we have a thin layer of ependyma, and 
this layer encloses the roof of the 3rd ventricle. 

 
Fornix consists of commissural fibers that join between the right and left 
hemispheres. 
Above the fornix is the septum pellucidum that closes the cavity of the 
lateral ventricle, it is between the corpus callosum above and the fornix 
below. 
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Anterior wall: 
Columns of fornix (2) 
anterior commissure (3) 
lamina terminalis (4) 

 
In the anterior border of the 3rd ventricle there is the anterior column of the 
fornix. 
Remember that: 
1- the fornix is composed of efferent fibers of hippocampus that form the 

posterior column (crura of the fornix), then these fibers curve over the 
thalamus forming the body of the fornix. This body ends by becoming the 
anterior column of the fornix in the sagittal section. Deeply into the 
cerebral hemisphere [not seen in the sagittal section] we can find the 
continuation of this column which is the mammillary bodies (nuclei of the 
hypothalamus/ connected by a tract that is part of the limbic system). 

2- The hippocampus is present in the inferior surface of the temporal lobe in 
the parahippocampal gyrus, and it is part of the limbic system. 

 
In front of the anterior column of the fornix we can find the anterior commissure 
which joins between the left and right anterior parts of the temporal poles [piriform 
fossae] and it has a role in smell function. 

 
There is a sheath of gray matter between anterior commissure and optic chiasma (5) 
called lamina terminalis and it is also part of nuclei of hypothalamus. 

 

 

Floor: 
Hypothalamus [optic 
chiasma (5), tuber 
cinereum (6), 
mammillary body (7)] 
and tegmentum of 
midbrain. 

 Optic chiasma is the crossing of fibers of both optic nerves that come 
from the back of the eye and continue after crossing as optic tract 
until they move posterior to reach the  lateral geniculate body of the 
thalamus. 

 Tuber cinereum is an elevation that is hanging the infundibulum of 
the pituitary gland and it is  part of the hypothalamic nuclei. 

 Mammillary body is the last nucleus of hypothalamus. 
 Tegmentum of midbrain (the ventral part of the midbrain) that is 

separated by the cerebral aqueduct of sylvius from the posterior part 
of the midbrain which is tectum. 
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Posterior wall: 
Pineal body (8), 
posterior commissure 
(9) and aqueduct of 
sylvius (10) 

Pineal gland secretes melatonin which regulate the dark-light circuit. 
In the lower stalk of the pineal gland, we have the posterior commissure 
that               contains fiber crossed from right to left and left to right responsible of 
consensual light reflex that is constriction of the pupil in response to light 
directed to the other pupil. 

 

 
Lateral wall: 
Thalamus and 
hypothalamus 

These two structures are separated by the hypothalamic sulcus. 
The hypothalamus is in the antero-inferior side of the thalamus. 
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There is no medial wall because the 3rd ventricle is one cavity surrounded by the two 
hemispheres. 

Connections: 
 

It is connected with the lateral ventricles through the interventricular foramen and 
with the 4th ventricle through cerebral aqueduct. 

Recesses: 

Pockets inside the structures that form the 
outline of the 3rd ventricle. 

1- optic recess = in the place of optic chiasma 

2- infundibular recess = in the place of the 
infundibulum (joins tuber cinereum with 
pituitary gland) 

3- Suprapineal recess = above pineal gland 
 

4- pineal recess = in the pineal gland (within 
the stalk) 

The circle in the middle is the interthalamic adhesion that connect the two thalami. 

Choroid plexus of 3rd ventricle: 

   The choroid plexus is 
responsible for secretion of CSF. 

   Formed of tela choroidea above 
the roof of the ventricle. 

   Vascular tela choroidea projects 
downward on each side of the 
midline, invaginating the 
ependymal roof of the ventricle. 

   Blood supply of choroid plexus 
of third ventricle is derived from 
choroidal branch of posterior 
cerebral artery. 

Remember that the lateral ventricle 
choroid plexus is made by anterior and 
posterior choroidal branches and it lies in 
the choroid fissure between the 
thalamus and the fornix at the medial 
wall. 
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     The fourth ventricle: 

It is a diamond shaped cavity of the hindbrain 
(related to cerebellum and brain stem). 

It lies behind the pons and open medulla (upper 
medulla). And in front of the cerebellum. 

 Its superior angle is continuous with the 
cerebral aqueduct of midbrain (connected to 3rd 
ventricle above). 

 Its inferior angle is continuous with central 
canal of closed medulla (connected to central 
canal of spinal cord). 

 It has 2 lateral recesses which curve around the 
inferior cerebellar peduncle & open by lateral 
apertures in the subarachnoid space at the flocculus. 

Explanation: these recesses represent the connection 
between cerebellar peduncles. They present at the 
meeting point between the superior and inferior 
cerebellar peduncles and connect the 4th ventricle 
with the subarachnoid space. 

Remember that cerebellar peduncles are massive tracts that 
connect between back of midbrain (superior peduncle), pons 
(middle peduncle) and medulla (inferior peduncle)  with the 
cerebellum (posterior). 

 The roof: is tent shaped and is formed of: 

The superior cerebellar peduncles (SCPs). 

The superior medullary velum (SMV): layer of 
ependyma stretching between the 2 SCPs. 

The inferior medullary velum (IMV): layer of 
ependyma between the 2 ICPs has a median 
aperture/ foramen (of Magendie) connecting the 
4th ventricle to the subarachnoid space. 
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So, there are 3 routes that connect the 4th ventricle to the subarachnoid space: the 2 lateral recesses 
(foramen of Luschka) and the IMV (foramen of Magendie). 

 The floor: (after complete 
removal of the roof =cerebellum, 
SMV and IMV) 

The Medullary stria separates the 
back of the pons from the upper 
medulla. 

 
 
 
 
 
 

Choroid plexus of Fourth Ventricle: 

   T shape formed of highly vascular tela 
choroidea and suspended from the 
inferior half of the roof. 

    Blood supply: Posterior inferior 
cerebellar arteries. (vertebral arteries) 

   At the level of foramen of magendie it 
divides into right and left limbs in the 
lower half of the roof of the 4th 
ventricle. 

Summary: Anterior + posterior cerebral artery -> 
lateral ventricle/ Posterior cerebral artery -> 3rd 
ventricle/ Posterior inferior cerebellar artery -> 
4th  ventricle 
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TEST YOURSELF 😊 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Subarachnoid cisternes: 

In the subarachnoid space [between the 
arachnoid matter and pia matter, has CSF 
circulation] there are some areas where CSF 
accumulates and causes enlargements to 
protect very important structures. These 
enlargements are called subarachnoid 
cisternes. 

 

Cerebello-medullary cisterna 
(Cisterna magna) 

-Between cerebellum and roof of 4th ventricle 
-Receives foramen of magendie 
-Protects the vertebral artery, the origin of PICA and 
cranial nerves 9, 10, 11, 12 

Pontine (ponto-medullary) 
cisterna 

-In front of pons and medulla 
-Contain basilar and vertebral arteries 
-Receives foramens of Luschka 
-Transversed by roots of lower 8 cranial nerves 
-Protects the basilar artery, the origin of SCA and 6th CN 

Interpeduncular cistern -Lies over interpeduncular fossa [inferior surface of brain/ 
right and left tentorial surface] 
-Contains circle of Willis 
-Transversed by roots of 3rd and 4th cranial nerves 

Cistern of lateral fissure -Lateral surface of the brain/ inside the substance of lateral fissure 
-Contains the middle cerebral vessels 

Callosal cistern -Lies above corpus callosum [callosal sulcus] 
-Contains anterior cerebral vessels 

Chiasmatic cistern Lies around optic chiasma 



8 | P a g e  

The Cerebrospinal Fluid (CSF): 

It is the fluid filling the ventricles & central 
canals of the CNS and subarachnoid spaces 
around brain and spinal cord. 

Production of CSF: It is secreted by the 
choroid plexuses in the medial wall of the 
lateral ventricles & the roof of the 3rd & 4th 
ventricles. 

Circulation of CSF: It circulates in the 
ventricles & central canals of the CNS 
forming a water cushion to protect the brain 
& spinal cord and to drain waste products of 
brain, spinal cord, and cerebellum. 

Lateral ventricle choroid plexus -> 
interventricular foramen -> 3rd ventricle -> 
cerebral aqueduct of sylvius [midbrain] -> 4th 
ventricle -> foramen of Luschka and foramen 
of Mangendi -> central canal of spinal cord 
[subarachnoid space]. 

Absorption of CSF: It is absorbed by 
arachnoid villi & granulations [finger-like 
projections inside subarachnoid space] -> 
cavity of superior sagittal sinus present in the 
upper border of falx cerebri [one of the dural 
fold in the longitudinal fissure] -> to be 
excreted into the dural venous sinuses. 
 
 
If the CSF is never absorbed, it will 
accumulate and causes enlargement of 
ventricles = hydrocephalus. 
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Optic nerves are surrounded by pia matter, arachnoid 
mater, and dura mater. 
Subarachnoid space is extending around optic nerve to 
the back of eyeball. 
Rise in CSF pressure compress retinal vein. 
Congestion of the retinal vein and bulging of the optic 
disc. 
Optic atrophy and blindness. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Lumbar Puncture: 

Procedure by which CSF is taken out from the 
subarachnoid space. 

CSF is drawn by introducing a needle between the 3rd 
and 4th lumbar vertebrae because the spinal cord 
terminates at lower border of L1 & subarachnoid space 
is wider. 

Purpose of Lumbar puncture: •For diagnostic purposes 
•Spinal anesthesia •To measure CSF pressure. 

Papilledema 
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The blood brain barrier 

 barrier present between the brain and the blood 
structure: 

 The capillaries of the brain consist of endothelial 
lining which have tight junctions which close the 
pores in the blood vessels. 

 Astrocytes completely cover the capillaries and 
make it less porous. 

 The blood vessels have a thick basement 
membrane. 

 Exists in all parts of the brain except hypothalamus, 
pineal gland, and area postrema. 

The blood CSF barrier 
 

barrier between the blood and CSF exists at the choroid plexus whose function is similar 
to blood brain barrier. It does not allow the entry of substances into the CSF from the 
blood. 

 
 
 

 
 
 
 
 
 
 
 
 


