
Blood supply of the Brain 



Arterial Blood Supply 

• Arterial blood supply of the brain  

• Brain is supplied by pairs of internal carotid 

artery and vertebral artery. 

• The four arteries lie within the subarachnoid 

space  

• Their branches anastomose on the inferior 

surface of the brain to form the circle of Willis  



OVERVIEW OF BLOOD SUPPLY TO HEAD - 

Internal Carotid supplies brain, also branches to eye, face 











Internal Carotid Artery 

• Internal carotid artery: branch off from common 

carotid artery, enters brain from carotid canal, 

splits into middle and anterior cerebral artery 

under the anterior perforated substance  

• Before internal carotid artery splits into the 

terminal branches, it gives off:  



Branches from ICA 

 

• 1). Ophthalmic artery: supply eyes, paranasal sinuses and 
parts of the nose 

• 2). Posterior communicating artery: runs backward to join 
the posterior cerebral artery  

• 3). choroidal artery: supply choroid plexus of lateral 
ventricles and other areas including optic tract, lateral 
geniculate nucleus, etc.  
 





Occlusion of internal carotid artery  

• 1. ipsilateral blindness (ophthalmic A)  

2. half vision of the contralateral eye 

(infarction of optic nerve, lateral geniculate 

body supplied by anterior choroidal A)  



Terminal Branches 
• Middle Cerebral Artery:  

– bigger branch of the two terminal branches  

– Supply the lateral surface of the hemisphere except for the 
narrow strip supplied by the ACA, the occipital lobe and the 
inferiorlateral surface of the hemisphere supplied by the PCA.  

 → supplies all motor area except the leg area  

– Occlusion of middle cerebral artery: contralateral paralysis and 
sensory deficits of face, arm, aphasia (language center)  

• Anterior Cerebral Artery:  

– Joined to the ACA of the opposite side by the anterior 
communicating artery  

– Supply all the medial surface of cerebral cortex as far as the 
parieto-occipital sulcus  

– Supply a strip of cortex(about 1 inch wide) on lateral surface  

– →supplies the leg area of precentral gyrus  

– Occlusion of anterior cerebral artery: contralateral paralysis and 
sensory deficits in the leg/foot and perineum 
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Vertebrobasilar system  

• Vertebral artery, branch from the 1st part of subclavian artery, joins 
together to form the basilar artery. The latter artery splits into 
posterior cerebral arteries.  

• Branches off the vertebral artery  
1. anterior spinal artery: one formed by branches from each 
vertebral artery, descends along the anterior median fissure , 
supplies anterior two-thirds of the spinal cord 
2. posterior spinal artery: one on each side 

• supplies posterior one-third of the spinal cord  
3 . posterior inferior cerebellar artery (PICA) largest branch off 
vertebral artery, supplies undersurface of cerebellar hemisphere, 
inferior vermis, deep nuclei  



 



 



Blood supply of spinal cord 

 



Basilar artery 





Basilar artery 

• Branches off basilar artery  

• 1. anterior inferior cerebellar artery (AICA) 

supplies inferior surface of the cerebellum  

2. labyrinthine artery supplies the membranous 

labyrinth of the internal ear  

3. Pontine arteries supply pons  

4. superior cerebellar artery supplies superior 

surface of cerebellum and pons 



Basilar artery 

• Occlusion of basilar artery: coma, die 

soon, loss control of respiration center 

labyrinthine artery: deaf, vestibular 

dysfunction (vertigo, fall)  





Blood supply of cerebellum  

http://upload.wikimedia.org/wikipedia/commons/9/9b/CerebellumArteries.svg


Posterior cerebral artery 

• Supplies the inferiolateral and medial 
surfaces of the temporal lobe and the 
lateral and medial surfaces of occipital 
lobe (visual cortex) 













Cerebral ischemia: 

• Unconsciousness occurs in 5-10 seconds if the blood flow to brain is  

completely cut off 

•  Neuronal function ceases after about one minute and irreversible changes start  

to occur after about 4 minutes 



Veins of the brain  

•The veins of the brain have no muscular tissue in their wall 

•No valves 

•Lie in subarachnoid space 

•Pierce the arachnoid mater and the meningeal layer of the dura and drain into 

 the cranial venous sinuses  

The cerebral veins are usually divided into the superficial cerebral veins and  

the deep cerebral veins 

The superficial system is  

composed of dural venous 

 sinuses 

The deep venous drainage is primarily composed of 

traditional veins inside the deep structures of the brain, 

which join behind the midbrain to form the vein of Galen 

(great cerebral vein). This vein merges with the inferior 

sagittal sinus to form the straight sinus which then joins the 

superficial venous system at the confluence of sinuses 































Cerebrospinal Fluid 

• A clear, colorless, acellular fluid 
found in the ventricles and 
subarachnoid space. 

• Produced by choroid plexuses 
within ventricles at a rate of 
500ml/day.  Total volume 140ml. 

• Circulates via 3 openings of the 
4th ventricle to subarachnoid 
space 

• Absorbed by arachnoid villi 
which drain it into SSS and 
venous circulation. 

• CSF circulation is venous 
pressure dependant.  





CSF Circulation 











Tearing of the superior cerebral veins at their point of entrance into the superior 

 sagittal sinus 







The BBB is semi-permeable; that is, it allows some materials to cross, but prevents 

others from crossing.  

This barrier also includes a thick basement membrane and astrocytic endfeet  

Protects the brain from "foreign substances" in the blood that may injure 

the brain 

The blood-brain barrier occurs along all capillaries and consists of tight junctions 

around the capillaries that do not exist in normal circulation.Endothelial cells 

restrict the diffusion of microscopic objects (e.g., bacteria) and large or hydrophilic 

molecules into the cerebrospinal fluid (CSF), while allowing the diffusion of small 

hydrophobic molecules (O2, CO2, hormones).  



Astrocyte  

Endothelial cells with 

tight junctions  


