Cranial Nerves III & Sympathetics

Vestibulocochlear Nerve (CN VII):


Comes off brainstem next to VII at lateral pontine-medullary junction


Divides to supply cochlea & vestibular apparatus 


Special sensory for hearing & equilibrium





Glossopharyngeal Nerve (CN IX):


Comes off of brainstem lateral to medullary olive.  It enters jugular foramen to exit posterior cranial fossa where it gives off branches that offer sensory to the posterior 1/3 of tongue, phayrnx, soft palate, anterior & middle ear.  


It also supplies taste to the posterior 1/3 of the tongue & valate papillae, motor to the stylopharyngeus m. & preganglionic parasympathetics to the otic ganglion (to the parotid gland).  


Branches:


Tympanic n. – enters middle ear & helps form the tympanic plexus w/ internal carotid plexus & a branch of CN VII.  It continues on from middle ear as lesser petrosal n. which exits middle ear & enters the infratemporal fossa to bring preganglionic parasympathetics to the otic ganglion.


Pharyngeal branch – joins vagus n. to form pharyngeal plexus on the back of constrictor mm. and provides sensory to pharynx


Lingual branch – enters substance of posterior lateral tongue after coming around stylopharyngeus m. through the interval between superior & middle constrictor mm.  It provides taste & general sensory to posterior 1/3 of tongue & vallate papillae.  It gives off a muscular branch that innervates stylopharyngeus m.


Nerve to carotid sinus - descends down internal carotid a. to supply sensory to the carotid sinus & body


Tonsilar branch – supplies palatine tonsil & soft palate


Afferent limb of gag reflex





Vagus Nerve (CN X):


Comes off medulla just inferior to CN IX & lateral to the olive


Exits the skull via the jugular foramen & descends in carotid sheath


Found posterior to root of lung in thorax & enters abdomen on anterior & posterior aspects of esophagus


Supplies parasympathetic innervation to all thoracic & abdominal viscera down to the left colic flexure


Has an auricular branch that supplies sensory to external acoustic meatus along w/ contributing branches from VII & IX.


Has a pharyngeal branch that contributes to pharyngeal plexus carrying motor to all pharyngeal mm. except stylopharyngeus (CN IX) and all palate mm. except tensor veli palatini (CN V3) 


Gives rise to nerve to carotid body which assists CN IX in sensory innervation to carotid sinus & body


Superior laryngeal n. descends to larynx & divides into internal & external laryngeal branches


Internal laryngeal branch pierces thyrohyoid membrane to provide sensory to larynx above the vocal folds


External laryngeal branch is motor to cricothyroid m.


Recurrent laryngeal n. – wraps around ductus arteriosus on left and subclavian a. on right.  It returns to larynx to innervate all other intrinsic laryngeal muscles & sensory below the vocal folds


Efferent limb of gag reflex.  Lesion to CN X leads to loss of gag reflex & uvula pointing away from lesion





Spinal Accessory Nerve (CN XI):


Spinal root – ascends from C1-4 through foramen magnum to join cranial root 


Cranial root – comes off medulla lateral to olive just below CN X


CN XI exits via jugular foramen & is found in the posterior triangle


Innervates sternocleidomastoid & trapezius mm.


Cranial root assists CN X in innervating intrinsic laryngeal mm.


Lesion leads to shoulder drop


If branch to sternocleidomastoid is damaged – results in “wryneck” where head is turned towards lesion





Hypoglossal Nerve (CN XII):


Motor to muscles of tongue except palatoglossus


Comes off medulla near midline between olive & pyramid


Exits skull via hypoglossal canal


Loops around occipital a.  and passes between mylohyoid & hyoglossus mm. to enter oral cavity


Lesion of CN XII – leads to tongue pointing towards lesion





Sympathetics:


Preganglionics from intermediolateral cell column T1-L2 enter sympathetic chain via white rami communicans & head up to superior cervical ganglion which is located near the carotid bifurcation.  The superior cervical ganglion is the source of all postganglionic sympathetics to the head.  Postganglionic sympathetics leave via the superior cervical ganglion via gray rami communicans & follow along the branches of internal & external carotid aa. to reach their target tissues.  Under special circumstances, the fastest route to target tissues requires these fibers to hop off the arteries & join certain cranial nerve branches to reach the target tissues.  The two most pertinent examples are the sympathetic root to the orbit which leaves the ophthalmic a. to join long & short ciliary nn. to reach the intrinsic mm. of the eye.  The other example is the deep petrosal n. which leaves the internal carotid plexus to join the greater petrosal n. & thus forming the vidian n.  This nerve takes postganglionic sympathetics to the pterygopalatine ganglion where they can hop on the sensory nerves of CN V2 to reach their target tissues.  


A lesion of the sympathetics anywhere along this pathway leads to Horner’s Syndrome (ptosis, miosis & anhydrosis) on the affected side.








