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Medulla 
 
Limited above by the pons and the bulbopontine sulcus. Identify: 

• Anterior median fissure 

• Pyramid (overlying fibres of the corticospinal/pyramidal tract) 

• Decussation of the pyramids (80% of corticospinal fibres cross here) 

• Ventrolateral sulcus (lateral border of each pyramid) 

• Olive (overlying the inferior olivary nucleus) 

• Retro-olivary sulcus (lateral border of each olive) 
 

 
 
 
Cranial nereves exiting here: 

• Hypoglossal (CN XII) – exits the ventrolateral sulcus 

• Glossopharyngeal (CN IX) – exits the retro-olivary sulcus 

• Vagus (CN X) – exits the retro-olivary sulcus 

• Accessory (CN XI) – cranial part exits the retro-olivary sulcus 
 

Pons 
 
Identify: 

• Medullary-pontine angle (caudal border) 

• Nervous intermedius (separates CN VII and VIII, represents the sensory root of the facial nerve) 

• Basillar groove (ventral surface, artery of the same name lies here) 

• Middle cerebellar penduncle 
 



 
 
Cranial nereves exiting here: 

• Abducent (CN VI) – exits the medullary-pontine angle (medially) 

• Facial (CN VII) - exits the medullary-pontine angle 

• Vestibulocochlear (CN VIII) - exits the medullary-pontine angle (laterally) 

• Trigeminal (CN V) – exits at the junction of the pons and the middle cerebellar peduncle 
 
 

Midbrain 
 
Identify: 

• Crus Cerebri 

• Interpeduncular fossa (separates the crus cerebri) 
 
 

 
 
 
Cranial nereves exiting here: 

• Occulomotor (CN III) – exits the interpeduncular fossa (medially) 

• Trochlear (CN IV) – exits the interpeduncular fossa (laterally) 
 
 

Others 

 
The optic nerve originates in the thalamus 
The olfactory nerve is part of the telencephlon and projects directly (not via the thalamus) to reach the structures 
of the limbic system 
 

Dorsal Surface of the Brainstem 
 
The floor of the 4

th
 ventricle is formed by the diamond shaped rhomboid fossa: 

• Limited laterally by the cerebellar leduncles 

• Limited posteriorly by the gracile and cunate tubercles 

• Divided in the midline by the median sulcus into right and left halves 

• Lateral to the sulcus is the median eminence (bounded laterally by the sulcus limitans) 

• Obex – Inferior apex 

• Area postrema – small, tongue-shaped area immediately rostrolateral to the obex 
 
 



 
 
 
The medullary striae are ponto-cerebellar fibres that divide the floor of the 4

th
 ventricle into: 

• A rostral pontine half (contains noradrenergic cells of the locus coeruleus) 

• A caudal medullary half (divided into three areas) 
o Hypoglossal trigone (medial) 
o Vagal trigone (intermediate) 
o Vestibular trigone (lateral) 

 

 
 
 
 
 
 
 

Obex 

Area postrema 



Arterial Supply to the Brain 

 
The arteries and veins on the surface of the brain lie within the subarachnoid space and are therefore hidden 
partially by arachnoid mater: 

• Ateries look paler 

• Veins look darker 
 
The muscular tunica media of intracranial arteries is thinner than in extracranial arteries. Points of weakness, 
especially at branches, may lead to the formation of berry aneurysms. 
 

� 20% of supply is from the vertebral arteries (supplies posterior cerebrum and posterior cranial fossa) 
� 80% of supply is from the internal carotid arteries (supplies anterior & middle cerebrum & diencephlon) 

 
 
 

 
 

The Vertebro-Basillar System 

 
The vertebral artery enters the foramina of the transverse processes of the sixth to first cervical vertebrae, and 
winds behind the atlas and foramen magnum. 

• Identify the basilar artery (unification of the vertebral arteries), lying in the basilar groove of the pons 
 
 
Arising from the vertebral arteries: 

• Anterior spinal artery – lies in the anterior median fissure of the medulla, several very fine branches 
supply the ventromedial medulla 

• Posterior spinal arteries – Usually arise from the posterior inferior cerebrellar arteries, descend as two 
major branches of each side, one in front of and one behind each dorsal nerve root 

• Posterior inferior cerebellar arteries – pass laterally around the brainstem to the lower border of the 
pons, has a long and tortuous course therefore ischemic lesions are very common in this artery 

 

 
 
 
 
 



Arising from the basilar artery: 

• Anterior inferior cerebellar artery – supplies the anterolateral parts of the inferior surface of the 
cerebellum 

• Labrynthine artery – arises from near the middle of the anterior inferior cerebellar artery; it accompanies 
the vestibulocochlear nerve through the internal acoustic meatus, and is distributed to the internal ear 

• Pontine arteries – numerous small vessels passing into the pons on either side of the basilar groove 

• Superior cerebellar artery – arises on either side, close to the termination of the basilar artery, ramifies 
over the superior surface of the cerebellum 

• Posterior cerebral artery – formed by the terminal division of the basilar artery and supplies parts of the 
temporal and occipital lobes, as well as structures deep in the posterior part of the hemisphere and 
diencephlon, and parts of the midbrain 

 

The Internal Carotid System 

 
Supplies the majority of the cerebral hemisphere, the eye and the orbit, and sends branches to the forehead and 
nose: 

• Arises at the bifurcation of the common carotid at the level of the thyroid cartilage 

• Enters the temporal bone to lie in the carotid canal 

• Purses a tortuous course, passing forwards and medially 
 

� Enters the cavernous sinus, supplying the walls and nerves 
� Gives rise to the hypophyseal arteries (supply the pars tuberalis , pituitary gland and median eminence) 
� Immediately after leaving the sinus, gives rise to the ophthalmic artery (ultimately gives rise to the central 

artery of the retina) 
 

 
 

� Vessel continues to ascend before piercing the dura forming the roof of the cavernous sinus to enter the 
cranial cavity 

� Turns backwards to reach the anterior perforated substance, and divides into its terminal branches: 
 
Middle cerebral artery: 

• Larger, supplying the majority of the lateral surface of the hemisphere 

• Close to its origin, gives off smaller branches that enter the brain via the anterior perforated substance 

• Also supplies deep structures of the anterior part of the cerebral hemisphere 
 
Anterior cerebral artery: 

• Linked to its fellow by the short anterior communicating artery 

• Follows the curve of the corpus callosum (and supplies it) 

• Supplies the medial surface of the hemisphere and the medial centimetre or so of the lateral surface 

• Close to the origin, central branches pass into the anterior perforated substance 
 
 
 
 
 
 
 



 
 

Venous Drainage 

 
Veins of the brain comprise of three groups: 
 

1. Cerebral veins – Divisible into external (superior, middle, inferior groups) and internal 
2. Cerebellar veins – Divisible into superior (draining into straight sinus and great cerebral vein) and inferior 

(draining into the sigmoid and inferior petrosal sinuses) 
3. Brain stem veins – Form a superficial plexus draining to the petrosal sinuses 

 
 
 
 

 
 

Reticular Formation 

 
The following regions of the reticular formation have an important role in the regulation of consciousness and can 
be seen as an adjunct to the projections that reach the cortex via the thalamus 
 

• Locus caeruleus – Involved with physiological responses to stress, panic and anxiety, REM sleep. It is 
also an important homeostatic control center of the body and is the principal site for synthesis of 
norepinephrine in the body 

• Raphe Nucleus – The main function is to release serotonin to the rest of the brain. Selective serotonin 
reuptake inhibitor (SSRI) antidepressants are believed to act in these nuclei, as well as at their targets 

 

Brainstem Death 

 
The cardiorespiratory centre (caudal end of the respiratory tract) and the regions of the brainstem that control 
consciousness are intimately related to the origins of the cranial nerves. Hence if you test the functioning of the 
cranial nerves you may be able to deduce information about the viability of the regions of brainstem that govern 
cardiorespiratory functioning and consciousness. The is the neuroanatomical rationale for the clinical examinations 
used to confirm brainstem death. 
 


