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Cerebrovasular accidents (stroke, cerebral vasular attac) sill the third leading

cause of the morbidity and death

consequently, it is important to know the areas of the cerebral cortex

and spinal cord supplied by a particular artery



Brain is supplied by the two internal carotid artery (ICA) and the two vertebral arteries

The branches of the four arteries lie within the subrachnoid space and anastomose on the
inferior surface of the brain to form the circle of Willis.  





Variants of the circle of Willis
Variation in the sizes of the arteries forming the circle are common

The circle of Willis allows blood that enters by either internal carotid or vertebral arteries
to be distributed to any part of both cerebral hemispheres



ICA starts at the bifurcation of the common carotid, ascends the neck and 
run through the carotid canal of the temporal bone
Then runs horizontaly forward throught the cavernous sinus and 
emerges on the medial side of the anterior clinoid process, forms the carotid siphon and 
perforates the dura

Parts of the ICA



Branches of the cerebral portion of the ICA: 

1) ophtalmic artery to the orbit through the optic canal: (mistake on the picture)
supplies the orbital structures, frontal area of the scalp, ethmoid and frontal sinus, nose

2)Posterior communicating artery
joins to the posterior cerebral art.

3)ant. choroidal artery (AchoA)  
enters the inferior horn and forms
the vessels of the choroid plexus
of lateral and third ventricle

4)anterior cerebral art (ACA) runs
to the longitudinal fissure
(anterior communicating branch)

5)middle cerebral art (MCA) runs
in the lateral fissure

6)hypophyseal branches



A „ anterior cerebral
C = internal carotid artery
M „ middle cerebral





The VERTEBRAL ARTERIES run through the foramen magnum, than give
1) the anterior spinal arteries (leave the skull through the foramen magnum)
2) posterior spinal arteries
3) posterior inferior cerebellar arteries (PICA)

and forming the basilar artery

Branches of the basilar artery:
1) anterior inferior cerebellar artery (AICA)
2) labyrinthine (to the inner ear)
3) pontine arteries
4) superior cerebellar artery (SCA)
5) Posterior cerebral (PCA)







Anterior cerebral artery (ACA)
Supply the medial surface of the brain as far back the parietooccipital sulcus
and a strip of cortex about 2 cm wide on the convex surface

Posterior cerebral(PCA)
Supply the occipital lobe and inferolateral surface of the temporal lobe



MCA
Largest branch of the ICA, runs in the lateral fissure
Supply the convex surface exept: 
-the strip supplied by the ACA, 
-the occipital lobe and inferolateral surface of the temporal lobe supplied by PCA.
Its deep (lenticulostriate) branches supply the lentiform and caudate nucleus

and internal capsule



INTERNAL CAROTID

-hypophyseal

-ophtalmic art 

-posterior communicating br

-anterior choroidal art

MCA

-frontal, perietal, temporal branches

ACA

-anterior communicating br

-pricallosal br

-callosomarginal br

VERTEBRAL A

-anterior spinal

-posterior spinal

-PICA

Basilar a.

-AICA

-labyrinthine art

-pontine arteries

-SCA

POSTERIOR CEREBRAL

-temporal br

-parietooccipital br

-calcarine br.

-posterior choroidal art









Sinuses of the brain: endothel lined dural canals



The blood from the sinuses flows mainly to the internal jugular vein



Accessory drenaige



Parietal, occipital, mastoid
and condylar emissary veins



Venae diploicea





The cerebral veins have no valve and are very variable in the course
External cerebral veins on the convex surface:
-superior cerebral veins
-superficial middle cerebral veins
-inferior cerebral veins
they drain to the sinuses

Two anastomosis:Trolad and Labbe

External cerebral veins on
the basal surface:
- deep middle cerebral veins
-anterior cerebral veins
-inferior choroid vein
-basal vein (Rosenthal)

They drain to the great cerebral vein(Galen)



The two internal cerebral veins run posteriorly in the tela choroidea of the third ventricle
and unite beneath the splenium of corpus callosum with the basal veins
to form the great cerebral vein(Galen) which empties to the straight sinus

The roof of the third ventricle is the tela choroidea!



Two internal cerebral veins :
-vein of septum pellucidum
-thalamostriatic vein
-choroid vein







Layers of the meninges at the sagittal sinus

Bone
Epidural space-meningeal arteries
Dura mater
Subdural space- bridging veins
Arachnoid mater
Subarachnoid space-CSF
Pia mater-arteries and veins



Epidural - arterial



Subdural- venous

https://www.gizmodo.com.au/2014/11/this-is-
probably-the-most-disgusting-yet-most-
satisfying-surgery-ever/

https://www.gizmodo.com.au/2014/11/this-is-probably-the-most-disgusting-yet-most-satisfying-surgery-ever/


Subarachnoideal - arterial

Above: A CT angiogram shows an aneurysm on the left (arrow) 

middle cerebral artery.

Prefrontal subarachnoid haemorrhage



Subarachnoid bleeding-arterial, from aneurism



CSF secreted by the choroid plexuses

Choroid plexus is formed by capillaries and transporting epithelium from ependyma. 
Pump sodium and solutes from plasm into the ventricles, creating an osmotic gradient
that draws water along with the solutes. CSF flows from ventricles into subarachnoid
space, flows around the spinal cord and brain and absorbed back by special vili on
arachnoid granulations
2 purposes of SCF: physical and chemical protection

120-150ml in the circulation
500-1000 ml produced/day

Cerebrospinal fluid - liquor



Development of the ventricles, formation of choroid plexus



Choroid plexuses in the ventricles





Direction of flow of CSF:
lateral ventricles

foramen Monroe
third ventricle-

cerebral aqueduct
fourth ventricle-

foramen Magendi 
cisterna magna

and foramenLuschka

basal cisterns of the
subarachnoid space

Absorption by arachnoid granualtions
and 
epidural space around the spinal nerves



Cistern

The subarachnoid cisterns are areas within the subarachnoid

space where the pia mater and arachnoid membrane are not in close

approximation. 

The subarachnoid tissue is not as abundant here as in the normal

subarachnoid space and cerebrospinal fluid (CSF) gathers to form pools or

cisterns. 

•Numerous trabeculae, septae, membranes cross SAS → create smaller

compartments termed cisterns

•All cranial nerves, major arteries/veins traverse cisterns

•All structures within cisterns invested with thin pial-like layer of cells

•All cisterns communicate with each other and with ventricular system

(through foramina of Magendie and Luschka) 

•cisterns divided into supra- and peritentorial, infratentorial groups



Cistern of corpus callosum
Superior cistern or cistern of great vein
Cerebellomedullary cistern or cisterna magna
Ambiens cistern

Basal cisterns: Interpeduncular cistern
Pontomedullary cistern
Chiasmatic cistern

so many books have so many names !!
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CSF flows from these basal cisterns past the tentorial notch and over the cerebral hemispheres
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Cistern puncture (cerebellomedullary )

Lumbal puncture
Sampling of SCF



Hydrocephalus
•Increased volume and/or pressure of CSF due to accelerated synthesis, blocked 
circulation or insufficient resorption of liquor. 



Astrocytes (A) in rat brain, immunolabelled to
show glial fibrillary acidic protein (brown). Fine
processes form end-feet (E) on brain capillaries (C). 
Note that astrocytes have extremely dense, 
numerous processes: immunostaining only reveals
a proportion of the processes. (Prepared by Mr
Marios Hadjipavlou, King's College, London.) 

The relationship between the glia limitans, 
perivascular cells and blood vessels within the 
brain, in longitudinal and transverse section. A 
sheath of astrocytic end-feet wraps around the 
vessel and, in vessels larger than capillaries, its 
investment of pial meninges. Vascular endothelial 
cells are joined by tight junctions and supported by 
pericytes; perivascular macrophages lie outside the 
endothelial basal lamina. 

Blood-brain barrier



• The blood-brain barrier develops 
during embryonic life but may not 
be fully completed by birth. 
• There are certain areas of the 
adult brain where the endothelial 
cells are not linked by tight 
junctions, which means that a free 
exchange of molecules occurs 
between blood and adjacent brain. 
• Most of these areas are situated 
close to the ventricles and are 
known as circumventricular 
organs. 
•Elsewhere, unrestricted diffusion 
through the blood-brain barrier is 
only possible for substances that 
can cross biological membranes 
because of their lipophilic 
character. Lipophilic molecules 
may be actively re-exported by the 
brain endothelium. 



Circumventricular organs (CVOs) are structures

are characterized by their extensive vasculature

and lack of a normal blood brain

barrier (BBB). The CVOs allow for the linkage

between the central nervous system and 

peripheral blood flow; additionally they are an 

integral part of neuroendocrine function.

The lack of a blood brain barrier allows the CVOs

to act as an alternative route

for peptides and hormones in the neural

tissue to the peripheral blood stream, while still

protecting it from toxic substances.

CVOs can be classified into (a) sensory and (b) 

secretory organs. 

The sensory organs include the area

postrema (AP), the subfornical organ (SFO) and 

the vascular organ of lamina terminalis. They

have the ability to sense plasma molecules and 

then pass that information into other regions of 

the brain. Through this, they provide direct

information to the autonomic nervous

system from the systemic circulation.
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The secretory organs include
the subcommissural organ (SCO), 
the posterior pituitary, the pineal gland, 
the median eminence .
These organs are responsible for secreting
hormones and glycoproteins into the
peripheral vascular system using feedback
from both the brain environment and external
stimuli.
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Thanks for your attention!



Giant unusual shaped chronic subdural 
hematoma in a patient with untreated 
congenital hydrocephalus ??


