Little Moore Notes:  Head and Neck Exam

HEAD:

Arteries of face and scalp:

	Artery
	Origin
	Course
	Distribution

	Facial
	External carotid artery
	Ascends deep to submandibular gland, winds around inferior border of mandible and enters face
	Muscles of facial expression and face

	Superior labial
	Facial artery near angle of mouth
	Runs medially in upper lip
	Upper lip and ala and septum of nose

	Inferior labial
	Facial artery near angle of mouth
	Runs medially in lower lip
	Lower lip and chin

	Lateral nasal
	Facial artery as its ascends alongside nose
	Passes to ala of nose
	Skin on ala and dorsum of nose

	Angular
	Terminal branch of facial artery
	Passes to medial angle of eye
	Superior part of cheek and lower eyelid

	Superficial temporal
	Smaller terminal branch of external carotid
	Ascends anterior to ear to temporal region and ends in scalp
	Facial muscles and skin of frontal and temporal regions

	Transverse facial 
	Superficial temporal artery within parotid gland
	Crosses face superficial to masseter and inferior to zygomatic arch
	Parotid gland and duct, muscles and skin of face

	Mental
	Terminal branch of inferior alveolar artery
	Emerges from mental foramen and passes to chin
	Facial muscles and skin of chin

	Supraorbital
	Terminal branch of ophthalmic artery, a branch of internal carotid
	Passes superiorly from supraorbital foramen
	Muscles and skin of forehead and scalp

	Supratrochlear
	Terminal branch of ophthalmic artery, a branch of internal carotid
	Passes superiorly from supraorbital notch
	Muscles and skin of scalp


Parotid gland: the largest of the salivary glands, is enclosed within a tough fascia capsule, the parotid sheath, a continuation of the investing layer of deep cervical fascia.  The parotid duct passes anteriorly and horizontally from the anterior edge of the gland.  At the anterior border of the masseter, the duct turns medially, pierced the buccinator and enters the oral cavity opposite the second maxillary molar tooth.  The great auricular nerve (C2 and C3), a branch of the cervical plexus, innervates the parotid sheath and the overlying skin.  The auriculotemporal nerve, a branch of CN V3, is closely related to the parotid gland and passes superior to it with the superficial temporal vessels.  The parasym compent of CN IX supplies secretory fibers to the parotid gland; the fibers are conveyed from the otic ganglion by the auriculotemporal nerve.  Stimulation of the these fibers produces saliva.  Symp fibers are derived from the cervical ganglia thru the external carotid nerve plexus on the external carotid artery.  Sensory nerve fibers pass to the gland thru the great auricular and auricularotemporal nerves.

Innervation of the scalp: anterior to the auricles is by branches of all three divisions of CN V.  Posterior to the auricles, innervation of the scalp is by spinal cutaneous nerves (C2 and C3).

Arteries of the scalp: derived from the external carotid arteries thru the occipital, posterior auricular, and superficial temporal arteries and from the internal carotid arteries by way of the supratrochlear and supraorbital arteries.  

Venous drainage of the scalp:  Superficial parts of the scalp is thru the accompanying veins of the scalp, the supraorbital and supratrochlear veins, which begin in the forehead and descend to unite at the medial angle of the eye to form the angular vein that becomes the facial vein at the inferior margin of the orbit.  The superficial temporal veins and posterior auricular veins drain the scalp anterior and posterior to the auricles, respectively.  The occipital veins drain the occipital region.  Venous drainage of deep parts occurs vie emissary veins that communicate with dural sinuses and in the temporal region thru deep temporal veins that are tributaries of the pterygoid venous plexus.

Dural venous sinuses: are endothelial lined spaces between the periosteal and meningeal layers of the dura mater.  The superior sagittal sinus receives the superior cerebral veins.  The inferior sagittal sinus ends by merging with the great cerebral vein to form the straight sinus.  The straight sinus joins the confluence of sinuses.  The transverse sinuses passes laterally from the confluence and becomes the sigmoid sinuses.   The sigmoid sinus follows S-shaped courses in the posterior cranial fossa and continues as the IJV after traversing the jugular foramen.  


The occipital sinus lies in the attached border in of the cerebellar flax and ends superiorly in the confluence of sinuses.  The occipital sinus communicates inferiorly with the internal vertebral venous plexus.


The cavernous sinus is situated bilaterally on each side of the sella tucica on the upper body of the sphenoid bone.  Each sinus extends from the superior orbital fissure anteriorly to the apex of the sphenoid bone.  It receives blood from the superior and inferior ophthalmic veins, the superficial middle cerebral vein, and the sphenoparietal sinus.  The cavernous sinuses drain thru the superior and inferior petrosal sinuses and via emissary veins to the pterygoid plexus.  The internal carotid artery, with its symp plexus, courses thru the cavernous sinuses and is crosses by CN VI.  The superior petrosal sinuses joins the transverse sinuses to form the sigmoid.  The inferior petrosal sinus drain directly into the origins of the IJV.

The middle meningeal artery is a branch of the maxillary artery, enters the skull via the foramen spinosum and supplies the bones of the scalp and the dura.

Innervation of the dura is largely by CN V.  Sensory branches are also conveyed from X and XII, but the fibers probably are peripheral branches from sensory ganglia of the superior three cervical nerves.

The lacrimal apparatus consists of:


Lacrimal glands, which secrete lacrimal fluid


Lacrimal ducts, which convey lacrimal fluid from the lacrimla glands to the conjunctival sac


Lacrimal canaliculi, each commencing at a lacrimal punctum on the lacrimal papilla near the medial angle of the eye, which conveys the lacrimal fluid from the lacrimal lake – a triangular space at the medial angle of the eye where the tears collect – in the lacrimal sac, the dilated superior part of the nasolacrimal duct.


Nasolacrimal duct, which conveys the lacrimal fluid to the nasal cavity.

The nerve supply of the lacrimal gland is both sym and para.  The presynaptic, parasym secretomotor fibers are conveyed from the facial nerve by the greater petrosal nerve to the nerve of the pterygoid canal that brings them to the pterygopalatine ganglion, where they synapse with the cell body of the postsynaptic fiber.  Vasoconstrictive, postsynaptic symp fibers brought from the superior cervical ganglion by the internal carotid plexus and deep petrosal nerve join the parasymp fibers forming the nerve of the pterygoid canal and traverse the pterygopalatine ganglion.  Branches of the zygomatic nerve (from the maxillary nerve) then bring both types of fibers to the lacrimal branch of the ophthalmic nerve (CN V1) by which they enter the gland.

There are two layers of the retina: the neural layer is the light receptive part.  The pigmented layer reinforces the light absorbing property of the choroids in reducing the scattering of light in the eye.

Except for the cone and rod cells of the retina, the retina is supplied by the central artery of the retina, a branch of the opthalmic artery.

The cornea is supplied by the ophthalmic nerve (CN V1) and is nourished by the aqueous humor, lacrimal fluid, and oxygen absorbed from the air and capillaries at its periphery.  The aqueous humoris produced by the cilary processes.  This watery solution provides nutrients for the avascular cornea and lens.  After passing thru the pupil from the posterior chamber into the anterior chamber, the aqueous humor drains into the scleral venous sinus.

The lens capsule is anchored by the suspensory ligaments of the lens to the ciliary bodies and its encircled by the ciliary processes.  Stretched within the circle of the relaxed ciliary body, the attachments around its periphery pull the lens relatively flat, enabling far vision.  When parasymp innervation causes the smooth muscles of the circular body to contract, the circle becomes smaller and the tension on the lens is reduced, allowing the lens to round up, for near vision.

In addition to transmitting light, the vitreous humor holds the retina in place and supports the lens.

Several branches of CN V1 pass thru the superior orbital fissure and supply the structures in the orbit:


The lacrimal nerve arises in the lateral wall of the cavernous sinus and passes to the lacrimal gland, giving sensory branches to the conjunctiva and skin of the superior eyelid; its distal part also carries secretomotor fibers conveyed to it from the zygomatic nerve (CN V2).


The frontal nerve enters the orbit thru the superior orbital fissure and divides into the superior orbital fissure and divides into the supraorbital and supratrochlear nerves, which provides sensory innervation to the superior scalp, and forehead.


The nasociliary nerve, the sensory nerve to the eyeball, also supplies several branches to the orbit as well as the face, paranasal sinuses, and anterior cranial fossa.  The infratrochlear nerve, a terminal branch of the nasociliary nerve, supplies the eyelids, conjunctiva, skin of the nose and the lacrimal sac.  The anterior and posterior ethomoidal nerves, also branches of the nasociliary nerve, supply the mucous membrane of the sphenoidal and ethmoidal sinuses and the nasal cavities and the dura of the anterior cranial fossa.



The long ciliary nerves are branches of the nasociliary nerve (CN V1), which transmit postsyn symp fibers to the dilator pupillae and afferent fibers from the iris and cornea.  The short ciliary nerves are branches of the ciliary ganglion, which is a very small group of nerve bodies lying between the optic nerve and the lateral rectus toward the posterior limit of the orbit.  The short ciliary nerves consists of postsynaptic parasym fibers originating in the ciliary ganglion and postsyn symp fibers that also pass thru it.  The long ciliary nerves transmit postsyn symp fibers to the dilator pupillae and afferent fibers from the iris and cornea.

Arteries of the orbit:

	Artery
	Origin
	Course and Distribution

	Ophthalmic
	Internal carotid artery
	Traverse optic foramen to reach orbital cavity

	Central retinal artery
	Ophthalmic
	Runs in dural sheath of optic nerve and pierces nerve near eyeball; appears at center of optic disc; suppies neural retina (except rods and cones)

	Supraorbital
	Ophthalmic
	Passes superiorly and posteriorly from supraorbital foramen to supply forehead and scalp

	Supratrochlear
	Ophthalmic
	Passes from supraorbital margin to forehead and scalp

	Lacrimal
	Ophthalmic
	Passes along superior border of lateral rectus muscle to supply lacrimal gland, conjunctiva, and eyelids

	Dorsal nasal
	Ophthalmic
	Courses along dorsal aspect of nose and supplies its surface

	Short posterior ciliaries
	Ophthalmic
	Piece sclera at periphery of optic nerve to supply choroids, which in turn supplies the cones and rods of neural retina

	Long posterior ciliaries
	Ophthalmic
	Pierce sclera to supply ciliary body and iris

	Posterior ethmoidal
	Ophthalmic
	Passes thru posterior ethmoidal foramen to posterior ethmoidal cells

	Anterior ethmoidal
	Ophthalmic
	Passes thru anterior ethmoidal foramen to anterior cranial fossa; supplies anterior and middle ethmoidal cells, frontal sinus, nasal cavity, and skin on dorsum of nose

	Infraorbital
	Third part of maxillary artery
	Passes along infraorbital groove and foramen to face

	Anterior ciliary
	Ophthalmic artery
	Pierces sclera at the periphery of iris and forms network in iris and ciliary body.


The maxillary artery is the larger of the two terminal branches of the external carotid artery, arises posterior to the neck of the mandible, courses anteriorly deep to the neck of the mandibular condyle, and then passes superficial or deep to the lateral pterygoid.  the artery passes medially from the infratermporal fossa thru the pterygomaxillary fissure to enter the pterygopalantine fossa.  The maxillary artery is this divided into three parts by its relation to the lateral pterygoid muscle.  Branches of the first or retromandibular part of the maxillary are:

· deep auricular artery to the external acoustic meatus

· anterior tympanic artery to the tympanic membrance

· middle meningeal to the dura and calvaria

· accessory meningeal arteries to the cranial cavity

· inferior alveolar artery to the mandible, gingivae (gums), teeth, and floor of the mouth

Branches of the second or pterygoid part are:

· deep temporal, anterior and posterior, which ascend to supply the temporal muscle

· pterygoid, which supplies the pterygoid muscles

· masseteric, which passes laterally thru the mandibular notch to supply the masseter muscle

· buccal artery, which supplies the buccinator muscle and mucosal of the cheek.

Branches of the third or pterygopalatine part are:

· posterior superior alveolar artery, which supplies the maxillary moral and premoral teeth, the buccal gingiva, and the lining of the maxillary sinus.

· infraorbital artery, which supplies the inferior eyelid, lacrimal sac, infraorbital region of the face, side of the nose, and the upper lip

· descending palatine artery, which supplies the mucous membrane and glands of the palate (roof of mouth) and palatine gingival

· artery of pterygoid canal, which supplies the superior part of the pharynx, the pharyngotympanic (auditory) tube, and the tympanic membrane

· pharyngeal artery, which supplies the roof of the pharynx, the sphenoidal sinus, and the inferior part of the pharyngotympanic tube.

· Sphenopalatine artery, the termination of the maxillary artery, which supplies the lateral nasal wall, the nasal septum, and adjacent paranasal sinuses.

The mandibular nerve (CN V3) receives the motor root of the trigeminal nerve and descends thru the foramen ovale to enter the infratemporal fossa, dividing almost immediately into anterior and posterior trunks.  The branches of the large posterior trunk are the auriculotemporal, inferior alveolar, and lingual nerves. The smaller anterior division gives rise to the buccal nerve and branches to the four muscles of mastication (temporal, masseter, and pterygoids) but not the buccinator, which is supplied by CN VII.

The otic ganglion (para) is in the infratemporal fossa, just inferior to the foramen ovale, medial to the mandibular nerve and posterior to the medial pterygoid muscle.  Presynaptic parasymp fibers, derived mainly from CN IX, synapse in the otic ganglion.  Postsyn parasym fibers, which are secretory to the parotid gland, pass from the ganglion to this gland thru the auriculotemporal nerve.  This nerve also supplies sensory fibers to the auricle and temporal region, and articular fibers to the TMJ.

The inferior alveolar nerve enters the mandibular foramen and passes thru the mandibular canal forming the inferior dental plexus, which sends branches to all mandibular teeth on that side.  The nerve to the myohyloid muscle, a small branch of the inferior alveolar nerve, is given off just before the nerve enters the mandibular foramen.  A branch of the inferior dental plexus, the mental nerve, passes thru the mental foramen and supplies the skin and mucous membrane of the lower lip, skin of the chin, and vestibular gingival of the mandibular incisor teeth.

The lingual nerve lies anterior to inferior alveolar nerve.  It is sensory to the anterior two thirds of the tongue, the floor of the mouth, and the lingual gingivae.  It enters the mouth between the medial pterygoid and the ramus of the mandible and passes anteriorly under cover of the oral mucosal, just inferior to the third moral tooth.

The chorda tympani nerve, a branch of CN VII, carries taste fibers from the anterior two thirds of the tongue and presyn para secretomotor fibers for the submandibular and sublingual salivary glands.  The chorda tympani joins the lingual nerve in the infratemporal fossa. 

Three foramina open on the oral aspect of the hard palate:


The incisive fossa is a slight depression posterior to the central incisor teeth.  The nasopalatine nerves pass from the nose thru a variable number of incisive canals and foramina that open into the incisive fossa.  


Medial to the 3rd molar, the greater palatine foramen pierces the lateral border of the bony palate.  The greater palatine vessels and nerve emerge from this foramen and run anteriorly on the palate.  


The lesser palatine foramina transmit the lesser palatine nerves and vessels to the soft palate and adjacent structures.

Vasculature and innervation of palate:

The palate has a rich blood supply, chiefly from the greater palatine artery.  The lesser – a smaller branch of the descending palatine artery – enters the palate thru the lesser palatine foramen and anastomoses with the ascending palatine artery, a branch of the facial artery.  The sensory nerves of the palate pass thru the pterygopalatine ganglion and are considered branches of the maxillary nerve.  The greater palatine nerve supplies the gingivae, mucous membrane, and glands of most of the hard palate.  The nasopalatine nerve supplies the mucous membrane of the anterior part of the hard palate.  The lesser palatine nerve supply the soft palate.  These nerves accompany the arteries thru the greater and lesser palatine foramina, respectively.  Except for the tensor veli palatini supplied by CN V3, all of the muscles of the soft palate are supplies by thru the pharyngeal plexus of nerves, derived from branches of CN IX and X.

Vasculature of tongue:

The arteries of the tongue derive from the lingual artery, which arises from the external carotid.  On entering the tongue, the lingual artery passes deep to the hyoglossus muscle.  The main branches are:

· Dorsal lingual, which supply the posterior part of the tongue and send tonsillar branch to the palatine tonsil.

· Deep lingual, which supplies the anterior part of the tongue, the dorsal and deep arteries communicate with each other near the apex of the tongue

· Sublingual artery, which supplies the sublingual gland and the floor of the mouth.

The major salivary glands include the parotid, submandibular, and sublingual glands.  Saliva acts to keep the mucous membrane of the mouth moist, lubricate the food during mastication, begins digestion of starches, serves as an intrinsic mouth wash, plays a significant role in the prevention of tooth decay and in the ability to taste.


The arterial supply of the parotid gland is from branches of the external carotid and superficial temporal arteries.  The veins from the parotid drain into the retromandibular veins.


The arterial supply to the submandibular glands is from the submental artery.  The veins accompany the arteries.  The submandibular gland is supplied by the presyn parap secretomotor fibers conveyed from the facial nerve to the lingual nerve by the chorda tympani, which synapse with postsyn neurons in the submandibular ganglion.  Vasoconstrictive postsyn symp fibers from the superior cervical ganglion accompany them.


The arterial supply of the sublingual glands is from the sublingual and submental arteries – branches of he lingual and facial arteries.  The innervation of the sublingual is the same is in the submandibular.

The maxillary nerve (CN V2) enters the pterygopalatine fossa posterosuperiorly thru the foramen rotundum and runs anterolaterally in the fossa.  Within the fossa, the maxillary nerve gives off the zygomatic nerve, which divides into the sygomaticofacial and sygomaticotemporal nerves.  These nerves emerge from the zygomatic bone thru the cranial foramina of the same name and supply the lateral region of the cheek and the temple.  The zygomaticotemporal nerve also gives rise to a communicating branch, which conveys parasymp secretomotor fibers to the lacrimal gland by way of the lacrimal gland by way of the lacrimal nerve from CN V1.  While in the pteryogpalatine fossa, the maxillary nerve also gives off the two ganglionic branches that suspend the parasym pterygopalatine ganglion in the superior part of the pterygopalatine fossa.  The ganglionic branches convey general sensory fibers of the maxillary nerve, which pass thru the pterygopalatine ganglion without synapsing and supply the nose, palate, tonsil, and gingivae.  The maxillary nerve leaves the pterygopalatine fossa thru the inferior orbital fissure, after which it is known as the infraorbital nerve.


The parasymp fibers to the pterygopalatine ganglion come from the facial nerve by way of its first branch, the greater petrosal nerve.  This nerve joins the deep petrosal nerve as it passes thru the cartilage occupying the foramen lacerum to form the nerv e of the pterygoid canal.  This nerve passes anteriorly thru the pterygoid canal to the pterygopalatine fossa.  The presyn parasymp fibers of the greater petrosal nerve synapse in the pterygopalatine ganglion.  The deep petrosal nerve is a symp nerve from the internal carotid plexus.  Its postsyn fibers are from nerve cell bodies in the superior cervical sympathetic ganglion.  Thus, these fibers do not synapse in the pterygopalatine ganglion but pass directly to join the branches of the ganglion (maxillary nerve).  The postsynaptic parasymp and symp fibers pass to the lacrimal gland and the glands of the nasal cavity, palate, and upper pharynx.

The paranasal sinuses are airfilled extensions of the respiratory part of the nasal cavity into the follow cranial bones (for which the sinuses are named, respectively): frontal, ethmoid, sphenoid, and maxilla.  Each sinus drains thru a frontonasal duct into the infundibulum, which opens into the semilunar hiatus of the middle meatus.  

· The frontal sinuses are innervated by branches of the supraorbital nerves (CN V1).  

· The ethmoid sinuses comprise several cavities (ethmoid cells) that are located in the lateral mass of the ethmoid b/t the nasal cavity and orbit.  The anterior ethmoidal cells drain directly or indirectly into the middle meatus thru the infundibulum.  The middle ethmoidal cells open directly into the middle meatus.  The posterior ethmoidal cells, which form the ethmoidal bulla, opens directly into the superior meatus.  The ethmoidal sinuses are supplied by the anterior and posterior ethmoidal branches of the nasociliary nerves (CN V1).  

· The sphenoidal sinuses occupy the body of the sphenoid bone and are supplied by the posterior ethmoidal artery and nerve.  

· The maxillary sinuses are the largest and drain by an opening, the maxillary ostium, into the middle meatus of the nasal cavity by way of the semilunar hiatus.  Because of the superior location of this opening, it is impossible for the sinus to drain when the head is erect until the sinus is full.  The arterial supply of the maxillary sinus is mainly from the superior alveolar branches of the maxillary artery; however, branches of the greater palatine artery supply the floor of the sinus.  Innervation of the maxillary sinus is from the anterior, middle , and posterior superior alveolar nerves, branches of the maxillary nerve (CN V2).

The arterial supply to the auricle is derived mainly from the posterior auricular and superficial temporal arteries.  The nerves to the auricle are mainly the great auricular, auriculotemporal, and lesser occipital nerves, with minor contributions from the facial and vagus nerves.

The external acoustic meatus leads inward from the concha thru the tympanic part of the temporal bone.  The lateral third of the S-shaped meatus is cartilaginous and lined with skin, which is continuous with the skin of the auricle.  The medial two thirds of the meatus is bony and lined with thin skin that is continuous with the external layer of the tympanic membrane.  The ceruminous and sebaceous glands produce cerumen (earwax).  

The tympanic membrane is a thin, oval, semitransparent membrane at the medial end of the external acoustic meatus.  It forms a partition between the meatus and the tympanic cavity of the middle ear – an air chamber in the temporal bone containing small ear bones – the auditory ossicles.  The tympanic membrane is covered with very thin skin externally and mucous membrance of the middle ear internally; it has a concavity toward the external acoustic meatus with a shallow, conelike central depression, the umbo.  The tympanic membrane moves in response to air vibrations that pass to it thru the EAM.  Movements of the membrane are transmitted thru the middle ear by the auditory ossicles (malleus, incus, and stapes).  The external surface of the tympanic membrane is supplied mainly by the auriculotemporal nerve, a branch of CN V3, although some innervation is supplied by a small auricular branch of the vagus.  The internal surface of the tympanic membrane is supplied by CN IX.

The contents of the middle ear are the:

· Auditory ossicles – malleus, incus, and stapes

· Tendons of the stapedius and tensor tympani muscles

· Chorda tympani nerve – a branch of CN VII

· Tympanic plexus of nerves

The auditory ossicles form an articulating chain of small bones across the tympanic cavity from the tympanic membrane to the oval window.  The malleus is attached to the tympanic membrane, the stapes occupies the oval window.  The incus is located in b/t the two other bones.  The ossicles are covered with the mucous membrane lining the tympanic cavity but, unlike other bones of the body, they are not directly coered with a layer of osteogenic periosteum.  The rounded superior part, the head of the malleus, lies in the epitympanic recess.  Its neck lies against the flaccid part of the tympanic membrane and its handle is embedded in the tympanic membrane – with its tip at the umbo.  The head of the malleus articulates the incus; the tendon of the tensor tympani muscle inserts into the handles of the malleus.  The chorda tympani nerve crosses the medial surface of the neck of the malleus.


The body of the incus lies in the epitympanic recess where it articulates with the head of the malleus.  The long limb of the incus lies parellel to the handle of the malleus and its inferior end articulates with the stapes.  The short limb of the incus is connected by a ligament to the posterior wall of the tympanic cavity.  The base of the stapes fits into the oval window on the medial wall of the tympanic cavity.  The auditory ossicles increase the force but descrease the amplitude of the vibrations transmitted from the tympanic membrane because the base of the stapes is smaller than the tympanic membrane.


Two muscles dampen or resist movement of the auditory ossicles; one also dampens movement (vibrations) of the tympanic membrane.  The tensor tympani is a short muscle that arises from the superior surface of the cartilaginous part of the pharyngotympanic tube, the greater wing of the sphenoid, and the petrous part of temporal bone.  The tensor tympani inserts into the handle of the malleus.  The tensor tympani – supplied by the CN V3 – pulls the handle of the malleus medially, tensing the tympanic membrane and reducing the amplitude of its oscillations.  This action tends to prevent damage to the internal ear when one is exposed to loud sounds.  The stapedius is a tiny muscle inside the pyramidal eminence, a hollow cone shape prominence on the mastoid wall of the tympanic cavity.  Its tendon enters the tympanic cavity by emergin from a pinpoint foramen in the apex of the pyramidal eminence and inserts on the neck of the stapes.  The nerve to the stapedius arises from CN VII.  The stapedius pulls the stapes posteriorly and tilts its base in the oval window, thereby tightening the anular ligament and reducing the oscillatory range.  It also prevents excessive movement of the stapes.


The function of the pharyngotympanic tube is to equalize pressure in the middle ear with the atmospheric pressure, thereby allowing free movement of the tympanic membrane.  The tube is opened by the enlarged belly of the contracted levator veli palatini pushing against one wall while the tensor veli palatini pulls on the other.  The arteries of the pharynotympanic tube are derived from the ascending pharyngeal artery, a branch of the external carotid artery, the middle meningeal artery, and the artery of the pterygoid canal – branches of the maxillary.  The veins drain into the pterygoid venous plexus.  The nerves arise from the tympanic plexus, which is formed by fibers from VII and IX.  The anterior part of the tube also received nerve fibers from the pterygopalatine ganglion.

The internal ear contains the vestibular and cochlear labyrinths concerned with the maintenance of balance and the reception of sound, respectively.  Buried in the petrous part of the temporal bone, the internal ear consists of the sacs and ducts of the membranous labyrinth, which contains endolymph and is suspended in the bony labyrinth by perilymph; both fluid carrying sound waves to the end organs for hearing and balancing.


The bony labyrinth of the internal ear is a series of cavities composed of three parts: cochlea, vestible, and semicircular canals.  The bony labyrinth is the fluid filled space that is surrounded by the otic capsule.  The cochlea contains the cochlear duct, which contains the organ for hearing.  The spiral canal of the cochlea begins at the vestibule of the bony labyrinth and makes 2.5 turns around a bony core, the modiolus, in which there are canals for blood vessels and for distribution of the cochlear nerve.  The large basal turn of the cochlea produces the promontory on the medial wall of the tympanic cavity.


The small oval chamber – the vestibule of the bony labyrinth – contains the utricle and saccule – parts of the balancing apparatus (membranous labyrinth).  The vestibule features the oval window on its lateral wall, occupied by the base of the stapes.  The vestibule is continuous with the bony cochlea anteriorly, the semicircular canals posteriorly, and the posterior cranial fossa by the vestibular canaliculus, which extends to open in to the internal acoustic meatus.  He canaliculus transmits the endolymphatic duct and two small blood vessels.  The cochlear canaliculus communicates with the subarchnoid space.  The semicircular canals communicate with the vestibule.  The canals are set at right angles to each other and therefore occupy three planes in space.  Lodges within the canals are the semicircular ducts of the membranous labyrinth.

Membraneous labyrinth: consists of a series of communicating sacs and ducts that are suspended in the bony labyrinth.  The membraneous contains endolymph, which differs from perilymph which fills the remainder of the bony.  The membranous consists of: 1) utricle and saccule, two small communicating sacs in the vestibule of the bony labyrinth 2) three semicircular ducts in the semicircular canals 3) cochlear duct in the cochlea.  

The spiral ligament secures the cochlear duct to the cochlear canal of the cochlea.  

The semicircular ducts open into the utricle thru five openings, reflective of the way the surrounding semicircular canals open into the vestibule.  The utricle communicates with the saccule thru the utriculosaccular duct from which the endolymphatic duct arises.  The saccule is continuous with the cochlear duct thru a narraw communication – the ductus reuniens. 

The utricle and saccule have specialized areas of sensory epithelium – the maculae.   The macula of the utricle is in the floor of the utricle, whereas the macule of the saccule is vertically placed on the medial wall of the saccule.  The hair cells in the maculae are innervatd by the fibers of the vestibular division of the vestibulocochlear nerve.  The cell bodies of the sensory neurons are in the vestibular ganglion, which is in the internal acoustic meatus.  

Each semicircular duct has an ampulla at one end containing a sensory area, the ampullary crest.  The crests are sensors for recording movements of the endolymph in the ampulla resulting from rotation of the head in the plane of the duct.  The hair cells of the crest, like those of the maculae, stimulate primary sensory neurons whose cell bodies are also in the vestibular ganglia.

Waves of hydraulic pressure created in the perilymph of the vestibule by the vibrations of the base of the stapes ascend to the apex of the cochlea by one channel, the scala vestibuli; then the pressure waves pass thru the helicotrema and then descend back to the basal turn by the scala tympani.  There the pressure waves again become vibrations, this time of the secondary tympanic membrane, which occupies the round window.  Here the energy initially received by the primary tympanic membrane is finally dissipated into the air of the tympanic cavity.  The receptor of auditory stimuli is the spiral organ of Corti, situated on the basilar membrane, the floor of the cochlear duct.  It is overlaid by the tectorial membrane.  The spiral organ contains hair cells, the tips of which are embedded in the tectorial membrane.  The spiral organ is stimulated to respond by deformation of the cochlear duct induced by the hydraulic pressure waves in the perilymph, which ascend and descend in the surrounding scala vestibuli and tympani in the endolymph by sound waves.

The internal acoustic meatus is closed at its lateral end by a thin perforated plate of bone that separates it from the internal ear.  Through this plate pass the facial nerve, branches of CN VIII, and labyrinthine artery and vein.  The CN VIII divides near the lateral end of the IAM into two parts, a cochlear and a vestibular nerve.

NECK:

Following their exit from the jugular foramen, each vagus nerve passes inferiorly in the neck within the posterior part of the carotid sheath in the angle between and posterior to the IJV and common carotid artery.  The right vagus passes anterior to the first part of the subclavian and posterior to the brachiocephalic vein and SC joint to enter the thorax.  The left vagus descends between the left common carotid and left subclavian arteries and posterior to the SC joint to enter the thorax.  The right recurrent laryngeal nerve arises adjacent to and loops inferior to the right subclavian artery and the left recurrent laryngeal nerve arises adjacent to and loops inferior to the arch of the aorta.  After looping, both recurrent nerves ascend to the posteriomedial aspect of the thyroid gland, where they ascend in the thracheoesophageal groove to supply all the intrinsic muscles of the larynx except the cricothyroid.

The phrenic nerves are formed at the lateral borders of the anterior scalene muscles (C3, C4, C5).  The phrenic nerves descend anterior to the anterior scalene muscles under cover of the SCMs and IJVs.  They pass under the prevertebral layer of deep cervical fascia between the subclavian arteries and veins and proceed thru the thorax on each side of the mediastinum and supply the diaphragm.

The thyroid gland produces thyroid harmone which controls the rate of metabolism, and calcitonin which controls calcium metabolism.  Parathyroid glands produce parathormone (PTH), which controls the metabolism of phosphorus and calcium in the blood.  The rich blood supply of the thyroid gland is from the unpaired superior and inferior thyroid arteries.   Usually, the 1st branch of the external carotid artery, the superior thyroid artery, descends to the gland and divides into anterior and posterior branches.  The inferior thyroid artery, the largest branch of the thryocervical trunk, runs superomedially posterior to the carotid sheath to reach the posterior aspect of the thyroid gland.  Three paired thyroid veins usually drain the thyroid plexus of veins on the anterior surface of the thyroid gland and trachea.  The superior thyroid veins drain the superior poles of the gland, the middle thyroid veins drain the middle of the lobes, and the inferior thyroid veins drain the inferior poles and/or isthmus.  The superior and middle thyroid veins empty into the IJVs, and the inferior thyroid veins ends in the brachiocephalic veins.


The parathyroid glands lie external to the fibrous thyroid capsule but are embedded in the posterior surface of the thyroid gland.  Usually, the inferior thyroid arteries supply both the superior and inferior glands.  The parathyroid veins drain into the thyroid plexus of veins.  The nerves of the parathyroid glands derive from thyroid branches of the superior or middle cervical sympathetic ganglia; the nerves are vasomotor but not secretomotor.

The larynx is the phonating mechanism designed for voice production, connecting the inferior part of the pharynx with the trachea.  The laryrnx gaurds the air passages, especially during swallowing, and maintains a patent airway.  The laryngeal skeleton consists of nine cartilages joined by ligaments and membranes.  Three cartilages are single – thyroid, cricoid, and epiglottic – and three are paired – arytenoids, corniculate, and cuneiform.  The posterior border of each laryngeal laminae projects superiorly as the superior horn and inferiorly as the inferior horn.  The superior border and superior horns attach to the hyoid bone by the thyrohyoid membrane.  The thick median part of this membrane is the median thyrohyoid ligament and its lateral parts are the lateral thyrohyoid ligaments.  The inferior horns of the thyroid cartilages articulate with the lateral surfaces of the cricoid cartilage at the cricothyroid joints.  The main movements at these joints are rotation and gliding of the thyroid cartilage, which result in change in the length of the vocal cords.  


The cricoid cartilage forms a complete ring around the airway, and only laryngeal cartilage to do so.  The cricoid cartilage is attached to the inferior margin of the thyroid cartilage by the medial cricothyroid ligament and to the first tracheal ring by the cricotracheal ligament.  


The arytenoids cartilages are three sided pyramids that articulate with lateral parts of the superior border of the cricoid cartilage lamina.  Each cartilage has an apex superiorly, a slender vocal muscular process that projects laterally from the base.  The apex of each arytenoids cartilage bears a corniculate cartilage and provides attachment for the aryepiglottic fold.  The vocal process of the arytenoids cartilage provides the posterior attachment for the vocal ligament, and the muscular process of the artyenoid cartilage serves as a lever to which the superior and lateral cricoarytenoid muscles are attached.

The elastic vocal ligament extends from the junction of the laminae of the thyroid cartilage anteriorly to the vocal process of the arytenoids cartilage posteriorly.  The vocal ligaments forms the skeleton of the vocal fold; it is the thickened, free superior border of the lateral cricothyroid ligament (part of the conus elasticus).  This ligament blends anteriorly with the median cricothyroid ligament. 


The fibrocartilaginous epiglottic cartilage forms the superior part of the anterior wall and the superior margin of the laryngeal inlet – the aperture between the larynx and laryngopharynx.  The broad superior end of the epiglottic cartilage is free, and its tapered inferior end if sttached to the angle formed by the thyroid laminae by the thyroepiglottic ligament.


The vocal folds are the source of sounds that come from the larynx.  Each fold includes a vocal ligament consisting of elastic tissue that is the thickened medial free edge of the lateral cricothyroid ligament (conus elasticus) and a vocalis muscle, the fine fibers that form the most medial part of the thyroarytenoid muscle.  The vocal forlds produce audible vibrations when their free margins are closely, but not tightly, opposed during phonation and air is forcibly expired intermittently.  The glottis (vocal apparatus of the larynx) comprises the vocal folds and processes, together with the rima glottides – the aperture between the vocal folds.  The shape of the rima varies according to the position of the vocal folds.  During normal respiration, the rima is narrow and wedge-shaped; during forced respiration it is wide and kite-shaped.


The lower range of pitch of the male voice results from the greater length of the vocal folds due to the increased size of the thyroid cartilage.  The vestibular folds (false vocal vords), extending between the thyroid and arytenoids cartilages play little or no part in voice production; they are protective in function.   They consist of two thick fords of mucous membrane enclosing the vestibular ligaments.


The laryngeal arteries – branches of the superior and inferior thyroid arteries – supply the larynx.  The superior accompanies the internal laryngeal nerve thru the thyrohyoid membrane and branches to supply the internal surface of the larynx. The inferior accompanies the inferior laryngeal nerve and supplies the mucous membrane and muscles in the inferior part of the larynx.  Laryngeal veins accompany the laryngeal arteries.  The superior laryngeal vein usually joins the superior thyroid vein and through it drains into the IJV.  The inferior laryngeal vein joins the middle thyroid plexus of veins on the anterior aspect of the trachea.  



The laryngeal nerves are superior and inferior branches of the vagus nere.  The superior arises at the level of the inferior vagal ganglion and divides into two terminal branches: the internal laryngeal (sensory and autonomic) and external laryngeal (motor).  The internal laryngeal nerve pierces the thyrohyoid membrane with the superior laryngeal artery and supplies sensory fibers to the laryngeal mucous membrane superior to the vocal folds, including the superior surface of these folds.  The external laryngeal nerve descends posterior to the sternothyroid muscle in company with the superior thyroid artery. At first, the nerve lies on the inferior constrictor muscle of the pharynx, and then it pierces and supplies it and the cricothyroid muscle.  The recureent laryngeal nerve supplies all the intrinsic muscles of the larynx except the cricothyroid, which is supplied by the external laryngeal.  It also supplies sensory fibers to the laryngeal mucous membrane inferior to the vocal folds.  The continuation of the recurrent laryngeal nerve, the inferior laryngeal nerve, enters the larynx by passing deep to the inferior border of he inferior constrictor muscle of the pharynx.  It divides into anterior and posterior branches that accompany the inferior laryngeal artery into the larynx.

Trachea: an air tube composed of hyaline cartilaginous tracheal rings which are deficient posteriorly where the trachea is adjacent to the esophagus.  The posterior gap is spanned by the thachealis muscle, a band of smooth muscle that connects the posterior ends of the tracheal rings.  
Pharynx: divided into three parts:


Nasopharynx: has a respirator function; it lies superior to the soft palate and is the posterior extension of the nasal cavities.  The nose opens into the nasopharynx thru two choanae (paired openings between the nasal cavities and nasopharynx).  A collection of lymphoid tissue, the pharyngeal tonsil (adenoids) is in the mucous membrane of the roof and posterior wall of the nasopharynx.  Extending inferiorly from he medial end of the pharyngotympanic tube is a vertical fold of mucous membrane, the salpingopharyngeal fold.  It covers the salpingopharyngeal muscle that participates in opening the pharyngeal orifice of the pharyngotympanic tube during swallowing.  


Oropharynx: has a digestive function; extends from the soft palate to the epiglottis.  Swallowing occurs in three stages: 1) voluntary; the bolus is pushed from the oral cavity into the oropharynx, mainly by movement of the tongue and soft palate. 2) automatic and rapid; the soft palate is elevated sealing off the nasopharynx from the oro and laryngopharynx; the pharynx is now wide and short to receive the bolus of food as the suprahyoid muscles and longitudinal pharyngeal muscles contract, elevating the larynx.  3) automatic; sequential contraction of the three pharyngeal constrictor muscles forces food inferiorly into the esophagus.   The palatine tonsils are collections of lymphoid tissue on each side of the oropharynx in the interval between the palatoglassal and palatopharyngeal arches.  


Laryngopharynx: extends from the superior border of the epiglottis to the esophagus at the level of the inferior border of the cricoid cartilage.  The piriform recess is a small depression of the laryngopharyngeal cavity on each side of the laryngeal inlet (communication between larynx and laryngopharynx).  
The posterior and lateral walls of the pharynx are formed by constrictor muscles.  The constrictor muscles contract reflexively so that contraction takes place sequentially from superior to inferior end.  This action propels food into the esophagus.  All three constrictors are supplied by the pharyngeal plexus of nerves that lies on the lateral wall of he pharynx, mainly on the middle constrictor.  Internally, the wall is formed by the palatopharyngeus, salpingopharyngeus and stylopharyngeal muscles.  These muscles shorted the pharynx and elevate the larynx during swallowing and speaking.  

The overlapping constrictor muscles leaves 4 gaps for structures to enter or leave the pharynx:

1. superior to the superior constrictor, the levator veli palatine, pharyngotympanic tube, and ascending palatine artery pass thru the gap between the superior constrictor and cranium; it is here that the pharyngobasilar fascia blends with the buccopharyngeal fascia to form, with the mucous membrane, the thin wall of the pharyngeal recess.

2. Between the superior and middle is a gap that forms the gateway to the oral cavity thru which pass the stylopharyngeus, glossopharyngeal nerve. And stylohyoid ligament.

3. Between the middle and inferior is a gap for the internal laryngeal nerve and superior laryngeal artery and vein to pass to the larynx.  

4. Inferior to the inferior is a gap for the recurrent laryngeal nerve and inferior laryngeal artery to pass superiorly into the larynx.

The nerve supply to the pharynx derives from the pharyngeal plexus of nerve, which is formed by pharyngeal branches of X and IX and by sympathetic branches from the superior cervical ganglion.  Motor fibers in the pharyngeal plexus derive from the cranial root of XI and are carried by X to all muscle of the pharynx and soft palate, except the stylopharyngeus (IX) and tensor veli palatine (V3).  Sensory fibers in the plexus derive from IX and supply most of the mucose all of three parts of the pharynx.  The sensory nerve supply of the mucous membrane of the nasopharynx is mainly from the V2.

The tonsillar branch of the facial artery passes thru the superior constrictor muscle and enters the inferior pole of the tonsil.  The tonsil also receives arterial twigs from the ascending palatine, lingual, descending palatine, and ascending pharyngeal arteries.  The large external palatine vein descends from the soft palate and passes close to the lateral surface of the tonsil before it enters the pharyngeal venous plexus.  The tonsillar nerves derive from the tonsillar plexus of nerves formed by branches of the IX and X and the pharyngeal plexus.

CRANIAL NERVES:

Summary of trigeminal nerve (CN V)

	Divisions
	Branches

	Opthalmic nerve (CN V1), a sensory nerve passes thru superior orbital fissure and supplies the eyeball, conjunctiva, lacrimal gland and sac, nasal mucosa, frontal sinus, external nose, superior eyelid, forehead and scalp
	Tentorial 

	
	Lacrimal

	
	Frontal

     Supraorbital

     Supratrochlear

	
	Nasociliary

     Short ciliary

     Long ciliary

     Infratrochlear 

     Anterior and posterior ethmoidal 

	

	Maxillary nerve (CN V2), a sensory nerve, passes thru the foramen rotundum

 
	Meningeal branch

	
	Zygomatic nerve

      Zygomaticofacial branch

      Zygomaticotemporal branch

	
	Posterior superior alveolar branches

	
	Infraorbital 

      Anterior and middle superior alveolar

      Superior labial 

      Inferior palpebral

      External nasal

	
	Greater palatine

      Posterior inferior lateral nasal

	
	Lesser palatine

	
	Posterior superior lateral nasal

	
	Nasopalatine

	
	Pharyngeal

	

	Mandibular nerve (CN V3), a motor and sensory nerve, passes thru foramen ovale
	

	               General Sensory branches

 
	Meningeal branch (nervus spinosum)

	
	Buccal

	
	Auriculotemporal

	
	Lingual

	
	Inferior alveolar

     Nerve to myohyloid

     Inferior dental plexus

     Mental

     Incisive

	                Branchial branches to muscles
	Messeter

	
	Temporal

	
	Medial and lateral pterygoids

	
	Tensor veli palatine

	
	Myohyloid

	
	Anterior belly of digastric

	
	Tensor tympani


Facial nerve (CN VII):  the facial nerve emerges from the junction of the pons and medulla.  CN VII has two divisions, the motor root and the intermediate nerve.  The larger motor root innervates the muscles of facial expression, and the smaller root carries taste, parasymp, and somatic sensory fibers conveyed distally by the chorda tympani nerve.  During its course, CN VII traverses the posterior cranial fossa, internal acoustic meatus, facial canal in the temporal bone, stylomastoid foramen and parotid gland.  At the medial wall of the tympanic cavity, the facial canal bends posterioinferiorly where the genicular ganglion (sensory ganglion of CN VII) is located.  Within the facial canal, CN VII gives rise to the greater petrosal nerce, the vers to the stapedius, and the chorda tympani nerve.  Then CN VII emerges from the cranium via the stylomastoid faramen, gives off branches to the auricular, facial and occipitofrontal muscles, then enters the parotid gland, forming the parotid plexus of nerves, which gives rise to the following terminal branches:

Posterior auricular 


Temporal


Zygomatic


Buccal


Mandibular


Cervical

Brachial motor: Terminal branches innervate the muscles of facial expression, the occipitalis, auricular muscles, posterior belly of digastric, stylohyoid, and stapedius muscles.  These are all derivated of the 2nd embryonic pharyngeal arch.

General sensory: Some fibers from the geniculate ganglion supply a small area of skin around the external acoustic meatus.  Postsyn fibers from the submandibular ganglion innervate the sublingual and submandibular glands, while those from the pterygopalatine ganglion innervate the lacrimal, nasal, pharyngeal, and palatine glands.  Parasym fibers synapse in these ganglia whereas symp and other fibers pass thru them.

Taste (special sensory): The chorda tympani receives fibers from the lingual nerve that convey taste sensation from the anterior two thirds of the tongue and soft palate to the geniculate ganglion.
Course of parasympathetic fibers in CN VII:


	Parasymp (visceral motor) to lacrimal gland
	Parasympathetic (visceral motor) to submandibular and sublingual glands

	Greater petrosal nerve arises from CN VII at the geniculate ganglion and emerges from the superior surface of the petrous part of the temporal bones to enter the middle cranial fossa.
	The chorda tympani branch arises from CN VII just superior to stylomastoid foramen.

	↓
	↓

	Greater petrosal nerve joins the deep petrosal nerve (symp) at the foramen lacerum to form the nerve of the pterygoid canal.
	The chorda tympani crosses the tympanic cavity medial to handle of malleus.

	↓
	↓

	Nerve of pterygoid canal travels thru the pterygoid canal and enters the pterygopolatine fossa.
	The chorda tympani passes thru the pertotympanic fissure b/t the tympanic and petrous parts of the temporal bone to join the lingual nerve (CN V3) in the infratemporal fasso; parasym fibers of the chorda tympani synapse in the submandibular ganglion; postsyn fibers follow arteries to glands

	↓
	

	Parasym fibers from the nerve of pterygoid canal in the pterygoid fossa synapse in the pterygopalatine ganglion.
	

	↓
	

	Postsyn parasymp fibers from this ganglion innervate the lacrimal grand vie the zygomatic branch of CN V2 and the lacrimal nerve (branch of CN V1).
	


Glossopharyngeal nerve (CN IX):  Provides

· Sensory for taste from the posterior third of the tongue

· Sensory (general) from the mucosa of the pharynx, palatine tonsil, posterior third of the tongue, pharygotympanic (auditory) tube, and middle ear.

· Sensory for blood pressure and chemistry from the carotid sinus and carotid body.

· Motor and proprioceptive to the stylopharygeus muscle.

· Parasymp (secretomotor) to the parotid gland and glands in the posterior third of the tongue.

The glossopharyngeal nerve emerges from the medulla of the brain and passes anterolaterally to leave the cranium thru the jugular foramen.  At this foramen are the superior and inferior ganglion of CN IX, which contain the cell bodies for the afferent components of the nerve.  CN IX follows the stylopharyngeus and passes between the superior and middle constrictor muscles of the pharynx to reach the oropharynx and tongue.  It contributes to the pharyngeal plexus of nerves.  The glossopharyngeal nerve is afferent from the tongue and pahraynx, and efferent to the stylopharyngeus and parotid gland.


Sensory:  the sensory branches of CN IX are the:

Tympanic nerve

Carotid branch to the carotid sinus and body

Nerves to the mucosa of the tongue and oropharynx, palatine tonsil, soft    palate, and posterior third of the tongue.


Taste: special sensory taste fibers pass from the posterior third of the tongue


Branchial motor: Motor fibers pass to the one muscle (stylopharyngeus) derived from the 3rd pharyngeal arch.  


Pathway of parasympathetic (visceral motor) fibers of the CN IX innervating the parotid gland:

	Parasympathetic (visceral motor

	Tympanic nerve arises from CN IX and emerges with it from the jugular foramen.

	↓

	Tympanic nerve enters the middle ear via the tympanic canaliculus in the petrous part of the temporal bone.

	↓

	Tympanic nerve forms the tympanic plexus on the promonoty of the middle ear.

	↓

	The lesser petrosal nerve arises as a branch of the tympanic plexus.

	↓

	Lesser petrosal nerve penetrates roof of tympanic cavity (tegmen tympani) to enter middle cranial fossa.

	↓

	Lesser petrosal nerve leaves the cranium thru the foramen ovale.

	↓

	Parasymp fibers synapse in the otic ganglion

	↓

	Postsynaptic fibers pass to parotid gland via branches of the auricuotemporal nerve (CN V3)


Vagus Nerve (CN X):

· Sensory from the inferior pharynx, larynx, and thoracic and abdominal organs.

· Sensory for taste from the root of the tongue and the taste buds on the epiglottis.

· Motor to the soft palate, pharynx, intrinsic laryngeal muscles (phonation), and a nominal extrinsic tongue muscle (palatoglossus) which is actually a palatine muscle based on its derivation and innervation.

· Proprioceptive to the above muscles

· Parasympathetic to thoracic and abdominal viscera.

The vagus arises by a series of rootlets fro mthe side of the medulla and leaves the cranium thru the jugular foramen.  The superior ganglion of CN X is in this foramen and is mainly concerned with the general sensory component of the nerve.  The inferior ganglion is inferior to the foramen and is concerned with the visceral sensory component of the nerve.  In this region of the superior ganglion there are connections with CN IX and XI and the superior cervical ganglion.  CN X continues inferiorly in the carotid sheath to the root of the neck.  The course of the right and left vagi differs in the thorax.  In the neck and thorax the vagus supplies branches to the pharynx, larynx, trachea, lungs, heart and esophagus.  The vagi join and contribute parasymp fibers to the esophageal plexus

Parasympathetic ganglion associated with CN III, V, VII, IX:

	Ganglion
	Location
	Parasympathic root
	Sympathetic Root
	Main distribution

	Ciliary
	Located between optic nerve and lateral rectus, close to apex of the orbit
	Inferior branch of oculomotor nerve (CN III)
	Branch from internal carotid plexus in cavernous sinus
	Parasym postsyn fibers from ciliary ganglion pass to ciliary muscles and sphincter pupillae of iris; symp postsyn ifbers from superior cervical ganglion pass to dilator pupillae and blood vessels of eye

	Pterygopalatine
	Located in pterygopalatine fossa where it is suspended by pterygopalatine branches of maxillary nerve; located just anterior to opening of pterygoid canal and inferior to CN V2
	Greater petrosal nerve from facial (CN VII)
	Deep petrosal nerve, a branch of internal carotid plexus that is continuation of postsyn fibers of cervical symp trunk; fibers from superior cervical ganglion pass thru pteryopalatine glangion and enter branches of CN V2
	Parasymp postsyn fibers from pterygopalatine ganglion innervate lacrimal gland via zygomatic branch of CN V2; symp postsyn fibers from superior cervical ganglion accompany those branches of pterygopalatine nerve that are distributes to blood vessels of the nasal cavity, palate, and superior part of the pharynx.

	Otic
	Located between tensory veli palatine and mandibular nerve (CN V3); lies inferior to foramen ovale
	Tympanic nerve from CN IX; from tympanic plexus tympanic nerve continues as lesser petrosal nerve
	Fibers from superior cervical ganglion come from plexus on middle meningeal artery
	Parasymp postsyn fibers from otic ganglion are distributed to parotid gland via auriculotemporal nerve (CN V3); symp postsyn fibers from superior cervical ganglion pass to parotid gland and supply its blood vessles 

	Submandibular
	Suspended from lingual nerve by two short roots; lies on surface of hyoglossus muscle inferior to submandibular duct
	Parasym fibers join facial nerve and leave it in its chorda tympani branch, which unites with lingual nerve
	Sympathetic fibers from superior cervical ganglion come from the plexus on facial artery
	Parasym postsyn fibers from submandibular ganglion are distributed to the sublingual and submandibular glands; sympathetic fibers supply sublingual and submandibular glands and appear to be secretomotor.


