(CN I) Olfactory Nerve 


Olfactory neurosensory cells located in olfactory epithelium on superior concha of nasal cavity converge to form olfactory nerve(surrounded by all 3 meningeal layers). These pass through cribriform plate of the ethmoid bone to synapse with mitral cells in olfactory bulbs. Mitral cell processes project as the olfactory tracts to the anterior perforated substance.

(CN II) Optic Nerve


Begins in the ganglion cell layer of the retina. . Optic nerve surrounded by all three meningeal layers and contains central artery and vein of the retina. Exit optic foramen from inside anulus tendineus. Medial one half of contralateral nerve crosses at optic chiasm and then continues to the lateral geniculate nucleus of the thalamus. Optic radiations continue posteriorly to visual cortex somatotropically.

(CN III) Oculomotor Nerve


Somatic motor fibers to all extrinsic eye muscles except lateral rectus and superior oblique. Also supplies levator palpebra superioris. Preganglionic, parasympathetic fibers from Edinger-Westphal nucleus enter orbit through superior orbital fissure, synapse in ciliary ganglion and then supply sphincter pupillae (constrictor) and ciliaris(increases lens convexity) muscles via short ciliary nerves.

(CN IV) Trochlear Nerve


Supplies superior oblique muscle. Often subject to injury. (e.g.- basilar fractures)

(CN V) Trigeminal nerve

1. Ophthalmic Division- sensory; superior orbital fissure
a. Frontal n.-outside anulus tendineus
i. supratrochlear n.- upper medial eyelid and forehead
ii. supraorbital n.- upper eyelid and scalp
b. Nasociliary n.- inside anulus tendineus 
i. long ciliary nerves- sensory to eyeball
ii. ganglionic branches to ciliary ganglion
iii. posterior / anterior ethmoidal nerves- to nasal cavity, ethmoidal sinus, tip of nose as external nasal n.
iv. infratrochlear n.- to cutaneous structures @ medial eye
c. Lacrimal n.- lacrimal gland, upper lateral lid, forehead; outside anulus tendineus
2. Maxillary Division- sensory: foramen rotundum to pterygopalatine fossa then out pterygomaxillary fissure to infratemporal fossa and then orbit via inferior orbital fissure
a. Infraorbital n.- lower eyelid, side of the  nose, and upper lip
b. Zygomatic n.

i. zygomaticotemporal n.- sensory to medial temple

ii. zygomaticofacial n.- sensory over prominence of cheek

c. Posterior/Middle/Anterior superior alveolar nerves- maxillary sinus, teeth
d. ganglionic branches- pterygopalatine ganglion sensory root
3. Mandibular division- foramen ovale; both sensory and motor (outside ovale) 
a. Buccal n.- to inside of cheek, mandibular buccal gingiva 

b. Auriculotemporal n.- to TMJ, external acoustic meatus, temple, lateral scalp 

c. Inferior alveolar n.- to mandibular teeth, chin and lower lip

i.

 mental n -exits mandibular canal to lower lip and chin
d. Meningeal n.- to dura of middle cranial fossa;  reenters cranium via foramen spinosum 
e. Lingual n.- to submandibular gland, anterior two-thirds of tongue, floor of mouth, gingivae
f. motor branches-  anterior belly of digastric, temporalis, masseter and  lateral pterygoid muscles
i. two roots that encircle middle meningeal a.

ii. postsynaptic fibers of CN IX from otic ganglion run with this nerve to parotid gland
iii. Nerve to medial pterygoid- medial pterygoid; tensor tympani, tensor veli palatini
(CN VI) Abducens Nerve


Supplies lateral rectus muscle, through superior orbital fissure

(CN VII) Facial Nerve

1. Greater Petrosal n.

a. taste and parasympathetic fibers from geniculate ganglion

b. joined by deep petrosal n.(sympathetic from internal carotid plexus)  and branch from tympanic plexus (IX) to form the nerve of the pterygoid canal which innervates pterygopalatine ganglion. Taste fibers then go to palate and postsynaptic parasympathetic fibers go to lacrimal gland, mucosa of palate nasopharynx and nasal cavity. 

2. Chorda Tympani n.
a. joins lingual nerve in infratemporal region to distribute taste  to anterior 2/3 of tongue

b. parasympathetic fibers synapse in submandibular ganglion and supply submandibular and sublingual glands. 

3. Nerve to stapedius- arises within facial canal
4. Suprahyoid motor branches 

a. supply stylohyoid and inferior belly of digastric muscles

5. Facial branches

a. temporal, zygomatic, buccal, mandibular, cervical branches to muscles of facial expression and platysma

(CN VIII) Vestibulocochlear Nerve

1. Vestibular n.

a. from  utricle, saccule, and ampullae of the semicircular ducts to vestibular ganglion

2. Cochlear n.

a. from cochlea to spiral ganglion

(CN IX) Glossopharyngeal Nerve

1. Tympanic n.- sensory, parasympathetic from inferior glossopharyngeal ganglion; reenters skull through tympanic canal to become tympanic plexus in middle ear. Gives branches to greater petrosal n., lesser petrosal n., mucosa of tympanic cavity, auditory tube and mastoid cells.
2. Lesser petrosal n.- Presynaptic parasympathetic secretomotor fibers from tympanic plexus leave foramen ovale to otic ganglion. The synapse there and then continue to parotid gland
3. Pharyngeal branches- join with pharyngeal branches of X and sympathetic plexus to from pharyngeal plexus. IX supplies mucosa of the pharynx
4. Carotid sinus n.- sensory to carotid sinus and carotid body (chemoreceptor for blood).
5. Nerve to stylopharyngeus- only motor branch
6. Tonsillar branches- unite with middle/posterior palatine nerves to form tonsillar plexus and soft palate regions
7. Lingual branches- sensory (general and special) to posterior 1/3 of tongue
(CN X) Vagus Nerve -

Exits jugular foramen and descends within carotid sheath.

1. meningeal branches- superior vagal ganglion to dura of posterior cranial fossa
2. auricular branches- superior vagal ganglion to auricle and external acoustic meatus
3. pharyngeal branch- motor to pharynx muscles (except stylopharyngeus [IX], tensor veli palatini[V3]
4. carotid branches- inferior vagal ganglion to carotid sinus (auxiliary to IX fibers)
5. Superior Laryngeal n.

a. Internal Laryngeal n.- larynx superior to vocal cords

b. External Laryngeal n.- motor to cricothyroid muscle
6. Recurrent Laryngeal n.- sensory to larynx inferior to vocal cords and motor to intrinsic muscles of larynx
7. Cardiac branches- to cardiac plexus to synapse and then to heart  (slows heart and constricts coronary a.)
8. Pulmonary branches- synapse in pulmonary plexuses and then supply constrictor muscles in bronchial tree
9. Abdominal branches- synapse with ganglion cells in viscera up to left colic flexure
(CN XI) Accessory Nerve

1. Spinal Root-  from spinal nucleus (C1-C5) through foramen magnum to cranial root; then out jugular foramen to anterior and posterior triangles of neck. Supplies SCM, trapezius
2. Cranial Root- from nucleus ambiguus, out jugular foramen to supply pharynx and palate (really part of X)
(CN XII) Hypoglossal Nerve

Exits out hypoglossal canal to supply tongue muscles (except palatoglossus [X]). All branches before tongue are C1.

1. meningeal branches- leaves while in hypoglossal canal to supply dura behind foramen magnum

2. descending branches- Superior root of ansa cervicalis (C1) that joins inferior root (C2,C3)  to supply omohyoid, sternohyoid, and sternothyroid muscles.

3. Nerve to thyrohyoid- I'll give you three guesses.

4. muscular branches- to styloglossus, hyoglossus, genioglossus, geniohyoid, and intrinsic muscles of tongue
