Cranial Nerves I

Olfactory Nerve (CN I):


Bundles of nerves innervating the upper 1/3 of nasal mucosa


Special sensory of smell


Nerves enter anterior cranial fossa through cribiform plate of ethmoid bone to synapse in olfactory bulb


Surrounded by meninges


Severe blow can lead to CSF leakage into nasal cavity





Optic Nerve (CN II):


Ganglion cell axons pass from retina to lateral geniculate body of diencephalon


Special sense of vision


Passes through optical canal w/ ophthalmic a.


Medial most fibers cross at optic chiasm (anterior to pituitary gland)


Lesion between chiasm & retina or central artery occlusion leads to complete blindness in that eye


Pressure on chiasm leads to tunnel vision


Lesion between chiasm & diencephalon leads to hemianopsia (loss of field of vision)





Occulomotor Nerve (CN III):


Motor to levator palpebrae superioris & all extraocular mm. except for lateral rectus & superior oblique


Carries parasympathetic preganglionic fibers from Edinger Westphal nucleus in midbrain to ciliary ganglion in orbit


Postganglionic parasympathetic fibers leave via short ciliary nn. to innervate ciliary m. & sphincter pupillae


Leaves midbrain at anterior midline junction of pons & cerebral peduncle


Passes through lateral wall of cavernous sinus & superior orbital fissure to enter orbit


Divides into superior/inferior divisions:


Superior – runs inferior to superior rectus to innervate superior rectus & levator palpebrae superioris


Inferior – enters superior orbital fissure lateral to optic n.  Medial & inferior rectus branches wrap under CN II to reach muscles while parasympathetic root wraps over top to reach ciliary ganglion.  Inferior oblique branch continues forward.


CN III Palsy – affected eye looks down & out and has dilated pupil





Trochlear Nerve (CN IV):


Only cranial nerve taking origin from dorsum of brainstem


Wraps around brainstem passing inferior to inferior colliculus


Passes through lateral wall of cavernous sinus & through superior orbital fissure superior to tendonous ring & levator palpebrae superioris 


Enters lateral border of superior oblique to innervate that muscle





Abducens Nerve (CN VI):


Motor to lateral rectus 


Leaves brainstem near anterior midline junction of pons & medulla


Passes free-floating through cavernous sinus 


Enters superior orbital fissure lateral to CN III to enter substance of medial aspect of lateral rectus


CN VI palsy – eye looks toward nose





Ophthalmic Division of Trigeminal Nerve (CN V1):  See diagram.


Exits lateral midpons & runs in lateral wall of cavernous sinus.  It then runs through superior orbital fissure to supply sensory innervation to the eyeball, skin around the orbit, tip of nose, forehead, paranasal sinuses & afferent limp of corneal blink reflex.


Frontal nerve – enters superior orbital fissure superior to levator palpebrae superioris & divides into a medial supratrochlear branch and a lateral supraorbital branch.  Supratrochlear n. passes over the trochlea of superior oblique to medial scalp, forehead & medial upper eyelid.  Supraorbital n. exits through supraorbital foramen & gives sensory to lateral scalp & forehead, frontal sinus & lateral upper eyelid.


Lacrimal nerve – exits superior orbital fissure running lateral to lateral rectus & enters lacrimal gland.  It supplies skin over lacrimal gland & conjunctiva.  It carries parasympathetic fibers from CN VII via CN V2 zygomaticotemporal branch to the lacrimal gland.


Nasociliary nerve – exits superior orbital fissure within tendonous ring superior to CN II.  It gives rise to several sensory branches:


Sensory root – carries sensory to ciliary ganglion & out short ciliary nn.


Short ciliary nn. – sensory to eyeball.  They carry postganglionic parasympathetics to sphincter pupillae & ciliary mm.  They also carry postganglionic sympathetics to dilator pupillae m. & tarsal mm.


Long ciliary n. – heads to back of eye lateral to medial rectus.  It carries postganglionic sympathetics & is sensory to iris & cornea.


Posterior ethmoidal n. – pierces medial wall of orbit through posterior ethmoidal foramen to supply sphenoid sinus & posterior ethmoidal air cells.


Anterior ethmoidal n. – pierces medial wall of orbit & enters anterior ethmoidal foramen to supply ethmoidal air cells.  It then enters nasal cavity & splits into medial/lateral internal nasal nerves (supply anterior 1/3 of nasal septum & lateral nasal wall respectively) and external nasal nerve which innervates tip of nose.


Infratrochlear n. – continuation of nasociliary nerve passing inferior to trochlea & superior oblique to supply medial eyelids, conjunctiva, lacrimal sac & superior external nasal wall





Cranial Nerve Considerations:


3 nerves emerge from brainstem near midline (3+3=6+6=12):


CN III


CN VI


CN XII





Cranial Nerve Origins:


CN I-2 – Diencephalon


CN III-IV – Midbrain


CN V-VIII – Pons


CN IX-XII – Medulla





All divisions of CN V have menigeal branches that recurrently supply the dura mater














