ENT Presentation Outline
Connections between the base of the skull and the vertebral column (craniovertebral joints)

· bony landmarks

· Axis, C2: dens/odontoid process: apposition with anterior arch of atlas

· Atlas, C1: posterior arch, anterior arch w / facet for dens, transverse process, superior articular facet

· Dens of axis held tight to anterior arch by transverse ligament of atlas: bow shaped and very strong

· Joint b/w occipital condyle and superior articular facet of atlas: atlanto-occipital joint

· Synovial joint of condyloid type w/ no IV disk

· Thin, loose articular capsules lined by synovial membranes

· Atlas and cranium connected by anterior and posterior atlanto-occipital membranes from arches of C1 to margins of foramen magnum

· Membranes prevent excessive movement

· Movement: Yes Joint (nodding)—neck flexion and extension; some lateral bending and rotation; sideways tilting of head
· Joint b/w C1 and C2: atlantoaxial joint
· Synovial joint w/ no IV disk

· Three articulations

· Two lateral joints b/w vertebrae

· One median joint b/w dens of axis and anterior arch of atlas

· Movement: No Joint (rotation, side-to-side mvmnt); gliding (lateral articulations)
· Craniovertebral region covered by dura mater and tectorial membrane: protect underlying ligaments

· Tectorial membrane

· Superior continuation of posterior longitudinal ligament thru foramen magnum to central floor of cranial cavity
· Ligaments

· Transverse ligament of atlas

· Divides vertebral foramen of atlas into anterior and posterior foramen

· Anterior foramen

· Holds dens of axis firmly to anterior arch of atlas

· Superior and inferior longitudinal bands

· From transverse ligament to occipital bone or C2

· Transverse ligament + superior + inferior bands: cruciform/cruciate ligament

· Alar ligaments

· Extend from dens to lateral margins of foramen magnum

· Strong 

· Restrict lateral rotation and side-to-side movements of head

Location of cranial nerves VII – XII as they exit the skull

CN VII: facial

· Comes off junction of pons and medulla
· Goes laterally into opening of petrous temporal: division of middle and posterior fossa

· Opening: interior acoustic meatus: large hole that goes laterally

· Lies on top of CN VIII

· In the petrous temporal:

· gives off many branches

· sensory cell bodies in the geniculate ganglion

· Part of nerve turns out of petrous temporal and exits out stylomastoid foramen, behind parotid gland (anteromedial from mastoid process; in between the mastoid process and skinny styloid process (may be broken in skull))

· Passes through parotid gland and then branches (major branchiomotor component; small, inconsequential general sensory component)

· Associated with 2nd pharyngeal arch

· Goes to all muscles of facial expression: branchiomotor (see more below)

· General sensory component: goes to part of external ear (auricle) and external auditory meatus

· Greater petrosal nerve path: joins with deep petrosal nerve to form nerve of pterygoid canal; synapses at pterygopalatine ganglion
· Chorda tympani nerve path: just before facial nerve exits stylomastoid foramen, it comes back up thru middle ear
· Moore says: during its course, CN VII traverses the posterior cranial fossa, internal acoustic meatus, facial canal in the temporal bone, stylomastoid foramen and parotid gland.
CN VIII: vestibulocochlear

· Originates from pons and medulla

· Goes out posterior cranial fossa through internal acoustic meatus but never exits skull (unique); stays in petrous temporal

· Goes to 2 sensory ganglion in ear/cochlea (spiral ganglion) and semicircular canals (vestibular ganglion)
CN IX: glossopharyngeal
· Originates from medulla oblongata

· Exits large jugular foramen (inferior to internal acoustic meatus; huge irregular opening at end of the sigmoid sinus; out this opening also find drainage of sigmoid sinus (posterior) and inferior petrosal sinus (anterior))

· After exit, forms superior and inferior sensory ganglia

· Base of skull inferior to jugular foramen
· Moore says: the nerve merges from the medulla of the brain and passes anterolaterally to leave cranium thru the jugular foramen.  At his foramen are the superior and inferior ganglia.  The nerve follows the stylopharyngeus and passes b/w the superior and middle constrictor pharynx muscles to reach the oropharynx and tongue.
CN X: vagus

· Originates from medulla oblongata

· Exits large jugular foramen

· Most extensively distributed
· Forms two sensory ganglia under jugular foramen

· Superior and inferior ganglia

· Sites of sensory cells

· Superior (Jugular)

· General somatic

· Inferior (Nodos)

· Special sense: taste for epiglottis (inconseq. in adults)

· Visceral sense (abdomen and thoracic viscera)
· Moore says: the vagus nerve arises by a series of rootlets form the side of the medulla and leaves the cranium thru the jugular foramen.  The superior ganglion is in this foramen, while the inferior ganglion is inferior to the foramen.  The nerve continues inferiorly in the carotid sheath to the root of the neck.  Course of the left and right vagi differ in thorax.
CN XI: accessory

· Originates from medulla oblongata

· Exits large jugular foramen

· Cranial part and spinal part

· Cranial part: closely associated with vagus and often considered as vagus

· Cannot just call as accessory, must qualify as “cranial accessory”
· Joins with vagus intracranially
· Spinal part is what we will consider in gross anatomy as accessory nerve

· Originates from upper cervical roots

· Renters skull foramen magnum

· Exits out jugular foramen
· Moore says: emerges as series of rootlets from first five cervical segments of spinal cord.  The nerve descends along the internal carotid artery, penetrates and innerves the SCM and emerges from it at is posterior border near its middle.  The nerve crosses the posterior triangle of the neck and innervates the trapezius.
CN XII: hypoglossal

· Originates from medulla oblongata

· Exits through canals that are developed in front of foramen magnum (2 and 10 o’clock of foramen magnum)
· Moore says: as the nerve exits, it is joined by a branch of the cervical plexus and by sensory fibers from the spinal ganglion of C2 spinal nerve.  The nerve passes inferiorly to the angle of the mandible and then curves anteriorly to enter the tongue.
Function of the pharynx and its musculature

· fibromuscular tube 

· runs along prevertebral fascia from base of skull (pharyngeal tubercle) to inferior border of cricoid cartilage (anterior) and C6 (posterior)

· common route for air and food

· extends from back of nasal and oral cavities to esophagus

· ends where it becomes esophagus and gives off larynx and trachea (anteriorly)

· 5 layers (from inside out)

· mucosa—lines everything on inside

· submucosa

· fibrous fascia (pharyngeal basilar fascia)

· muscles

· buccopharyngeal fascia

· pharynx regions

· nasopharynx

· posterior extension of nasal cavities superior to soft palate

· soft palate

· extends posteroinferiorly as curved free margin from which uvula hangs

· strengthened by palatine aponeurosis formed by extended tendon of tensor veli palatini

· during swallowing, palate is tensed and elevated posteriorly to prevent food from entering nasal cavity

· mucus innervated by lesser palatine nerve

· all muscles innervated by pharyngeal plexus except tensor veli palatini (CN V3)
· opens thru choanae (internal nares)

· contains pharyngeal tonsils or adenoids

· form the roof

· when inflamed, can block ear tube

· contains opening of auditory (pharyngotympanic or Eustachian) tubes

· superolateral corner

· oropharynx

· continuous with oral cavity

· extends from soft palate to epiglottis
· contains palatoglossus (palate to tongue) and palatopharyngeus (palate to pharynx) arches, palatine tonsils b/w arches

· innervation to muscle: CN XI via CN X

· laryngopharynx

· posterior to larynx

· from epiglottis to lower border of cricoid cartilage, where it becomes continuous w/ esophagus

· contains aditus (inlet) of larynx and its piriform recesses

· aditus is covered by epiglottis during swallowing

· food can get lodged in piriform recesses

· can feel laryngeal prominence of trachea

· where vocal folds attach

· choking is usually above vocal folds(block larynx

· cut below vocal folds—tracheotomy

· Function
· Nasopharynx: respiratory function(air from nose to respiratory tract
· Oropharynx: digestive function(food from back of mouth to esophagus

· Laryngopharynx: provides inlet to larynx

· Internal muscles: longitudinal

· Elevate pharynx, shorten pharynx
· Stylopharyngeus

· From styloid process to thyroid cartilage

· Starts externally then becomes internal

· Palatopharyngeus

· From palate to thyroid cartilage, side of pharynx and esophagus

· Salphingopharyngeus

· Considered part of palatopharyngeus

· From cartilaginous part of auditory tube (salphinx) to pharynx

· Allows you to pull on tube to open ear passage (like on airplane when you chew gum or yawn)

· Innervation of pharynx
· Most innervation comes from pharyngeal plexus

· Sensory of mucosa: CN IX

· Motor: CN X

· CN X carries motor fibers to plexus, but derived from cranial part of CN XI

· Sympathetic fibers from superior cervical ganglion

· EXCEPTIONS: 

· stylopharyngeus

· Innervated by only motor branch of CN IX

· Nasopharynx

· Sensory to mucosa from CN V2
Locations of pharyngeal constrictors

· all attach to tendinous midline: median raphe
· circular sphincters for peristalsis

· slight overlap b/w superior and middle constrictors and b/w middle and inferior constrictors

· not well differentiated

· Superior constrictor

· From pterygomandibular raphe and pterygoid hamulus to median raphe and pharyngeal tubercle

· Pterygomandibular raphe: boundary b/w buccinator and superior constrictor

· Middle constrictor

· From greater horn of hyoid bone and inferior end of stylohyoid ligament to median raphe

· Inferior constrictor

· From thyroid and cricoid cartilages to median raphe

· overlaps middle constrictor

· bottom fibers continuous with esophagus

· Innervation

· Sensory of mucosa: CN IX

· Motor: CN X

· CN X carries motor fibers to plexus, but derived from cranial part of CN XI

· Sympathetic fibers from superior cervical ganglion

· Inferior constrictor: Also receives innervation from external and recurrent laryngeal branches of vagus

Structures passing between gaps in the constrictors

· B/W skull and superior constrictors

· Levator veli palatini, ascending palatine artery, and auditory tube

· B/W superior and middle constrictors

· Stylopharyngeus muscle, CN IX and stylohyoid ligament

· B/W middle and inferior constrictors

· Internal laryngeal nerve and superior laryngeal vessels

· Below inferior constrictor

· Recurrent laryngeal nerve and inferior laryngeal artery ascend into pharynx
How the laryngeal muscles relate to laryngeal function

· 3 basic functions

· protection of respiratory tract during swallowing

· food/air pathways cross

· epiglottis provides protection

· control intra-thoracic pressure (in coughing)

· close off airway to build pressure then rapidly open to release stuff

· production of sound (in speaking, singing, laughing)

· muscles of the larynx
· extrinsic muscles

· suprahyoid: raise larynx, depress mandible for swallowing

· mylohyoid and anterior belly of digastric: V3
· posterior belly of digastric and stylohyoid: CN VII

· infrahyoid: lower larynx for swallowing (supplied by ansa cervicalis)

· both stabilize hyoid for tongue movements

· intrinsic muscles

· all innervated by recurrent laryngeal nerve except cricothyroid: external laryngeal nerve

· work on the arytenoids cartilages which pull on vocal folds

· cricoarytenoid joint: bases of arytenoids cartilages and superolateral surfaces of cricoid cartilage

· permit arytenoids cartilages to slide towards or away from one another, to tilt anteriorly and posterior and to rotate

· vocal folds include

· vocal ligament: thickened medial free edge of cricothyroid ligament

· vocalis muscle

· adductors of vocal folds: bring folds together @ midline, change shape and size of rima glottidis
· transverse and oblique arytenoids: pull arytenoids together

· lateral cricoartenoids: spin and slide arytenoids up

· only one abductor of vocal folds

· posterior cricoarytenoids—down and up

· adjustors of shape and tension of vocal folds

· cricothyroid muscle

· superficial to lateral cricoarytenoid

· tenses vocal folds by tilting thyroid cartilage forward and sliding forward

· thyroartenoid and vocalis muscles

· vocalis: sometimes treated as medial most fibers of thyroartenoid muscle

· different fiber directions

· lateral: adduct

· medial: change shape of folds

· control voice by bring bringing together different parts of folds

· how to vibrate vocal cords

· NOT rhythmic contraction of laryngeal muscles: would be impossible b/c frequenceies of virbration

· Changes in air pressure cause vibrations

· Adduct folds(increase in subglottal pressure(force folds apart(folds sucked back together (Bernouilli effect)

· The vibration of vocal cords disturbs air(areas of low pressure (rarefaction) alternating with areas of high pressure (compression)

· Changes in pressure(sound at ears

· Sine waves

· Changes in amplitudes: loudness

· Changes in frequency: pitch

Purpose of the auditory tube (1st pharyngeal pouch)
· Allows for pressure equilibrium on both sides of tympanic membrane to allow free mvmt of membrane 
· Stuffy ears= increased pressure in inner ear(harder for sound waves to penetrate

· Yawn, chew gum on plane: opens auditory tube to nasopharynx

· Usually closed to prevent particles in nose to come in

· Tensor tympani(pressure in middle ear to atmospheric pressure

· Muscles that open auditory tube: salpingopharyngeus, levator veli palatini and tensor veli palatini
The structure and function of the middle ear

· Transfers sound waves from gas medium of external ear to liquid medium of internal ear

· Link b/w pressure waves and fluid waves

· Need energy to force sounds waves thru fluid

· w/o middle ear, sound waves would bounce off inner ear

· Tiny space, irregular shape

· air space w/i temporal bone

· boundaries

· laterally: tympanic membrane

· small portion superior to membrane: epitympanic recess

· posteriorly: mastoid wall

· superior portion of wall: open

· aditus leads to antrum and air cells of mastoid process

· anteriorly: auditory tube leads to nasopharynx

· inferior to auditory tube and anterior to tympanic cavity = carotid canal

· medially: structures of inner ear: contained w/I temporal region

· inferiorly: close to jugular fossa in which superior jugular bulb is located

· superiorly: roof/tegmen tympani formed by plate of petrous portion of temporal bone

· separates middle ear from middle cranial fossa

· Functions

· Impedence matching: acts as transformer, boosts signal from air

· Protective responses to loud sounds

· Maintenance of similar pressure on either side of tympanic membrane

· Want atmosphere pressure on both sides of tympanic membrane

· Ear pop

· Stuffy ears= increased pressure in inner ear(harder for sound waves to penetrate

· Yawn, chew gum on plane: opens auditory tube to nasopharynx

· Usually closed to prevent particles in nose to come in

· Tensor tympani(pressure in middle ear to atmospheric pressure

· Auditory ossicles: connect tympanic membrane with middle ear
· Malleus

· Head lies in epitympanic recess(articulates with incus

· Neck against flaccid part of tympanic membrane: chorda tympani nerve crosses over medial surface

· Handle embedded in tympanic membrane(site of insertion of tendon of tensor tympanic muscle

· Incus

· Body lies in epitympanic recess to articulate with head of malleus

· Long limb articulates with stapes

· Stapes: 2nd branchial arch

· Base of stapes fits into oval window on medial wall of tympanic cavity

· Base is much smaller than tympanic membrane(vibratory force is 10 times more than that of tympanic membrane

· Muscles

· Protect middle ear

· restrict mvmt of ossicles when encounter large sound/force

· stiffen ossicles in chain

· dampen sound waves

· protect from own voice

· tensor tympani: 

· associated with stapes

· innervated by CN V3
· stapedius

· associated with stapes

· innervated by CN VII

· ringing ears sensation: muscles fatigue, possible damage to middle ear because bone movement not restricted

· innervation

· CN V, CN VII (facial/chorda tympani), tympanic plexus (mostly CN IX)

· V3 and small auricular branch of vagus: External surface of tympanic membrane

· Internal surface of tympanic membrane: CN IX

· Other structures

· Tympanic membrane/ear drum: positioned downward and lateral

· Auditory tube

· Promontory

· Oval window (fenestra vestibule)

· Round window (fenestra cochleae)

· sound transmission

· pressure waves move tympanic membrane

· tympanic membrane moves handle of malleus(chain of ossicle movement

· stapes rocks back and forth

· waves get sent thru fluid of scala vestibuli

· waves return thru fluid of scala tympani 

· pressure released at round window

· during wave movement in fluid(cochlear duct membrane vibrates

· vestibular membrane (Reissner’s membrane) moves when wave traveling in SV

· basilar membrane moves when wave traveling in ST

· cochlear duct membrane movement causes shearing displacement of cilia and stimulation of hair cells and nerve endings in the organ of corti

· shearing of hair cells picked up by CN VIII

· variations in sound intensity: changes in rate of discharge of nerve cells connected to inner v. outer hair cells

· variations in frequency: patterns of vibration along all or part of basilar membrane

· high frequency: near stapes

· low frequency: near heliotrema

· hair cells/cilia: draped over by tectorial membrane for extra weight

· tectorial membrane anchored at limbus

Innervation and blood supply to the nose

· function of nose
· olfaction, respiration, filtration of dust, humidification of inspired air, reception of secretions form nasal mucosa, paranasal sinuses and nasolacrimal ducts
· Innervation

· Sensory of mucosa of nasal cavity and paranasal sinuses: CN V1+2
· small branch of nasociliary nerve (CN V1): anterior ethmoidal nerve

· passes thru anterior ethmoidal foramen

· enters cranial cavity, runs lateral to cribriform plate

· enters ethmoid bone to reach nasal cavity

· supplies mucus membrane of nasal cavity

· sends terminal twig to tip of nose as external nasal nerve

· external nasal nerve: Skin of nose

· nasopalatine nerve (V2): suspends pterygopalatine ganglion

· Parasympathetic of greater petrosal nerve (which joins with sympathetics of deep petrosal nerve to form nerve pterygoid canal) synapse at ganglion(provides nasal mucosa
· Olfactory nerve receptor cells in upper part of nasal cavity: CN I
· Blood Supply
· maxillary artery(greater palatine artery (1)+ sphenopalatine artery (2)
· sphenopalatine artery

· one of the terminal branches of maxillary artery

· branches into posterior septal branch and posterior lateral nasal branch

· nasal artery: on perpendicular plate of palatine bone

· passes thru sphenopalatine foramen

· other arteries that supply nose: anterior and posterior ethmoidal arteries (3), superior labial artery (4) and lateral nasal branches of facial artery (5)

· all 5 arteries anastomose in Kisselbach area on anterior part of nasal septum

Function of the pterygopalatine ganglion

Pterygopalatine ganglion: parasympathetics from CN VII synapse
· greater petrosal nerve from facial nerve joins deep petrosal nerve as nerve of pterygoid canal

· parasympathetics of greater petrosal synapses in pterygopalatine ganglion

· parasymps then act on lacrimal gland, nasal and palatal mucous glands

Ganglion suspended by palatine nerves from the maxillary division of CN V
· Maxillary nerve enters pterygopalatine fossa posterosuperiorly thru foramen rotundum and runs anterolaterally in fossa(gives off branches to suspend ganglion and exits out inferior orbital fissure as infraorbital nerve

· Nasopalatine nerves pass thru the ganglion to incisive canals and foramina

· Greater palatine nerves pass thru ganglion and exit greater palatine foramen which pierces lateral border of bony palate

Locations and innervation of sublingual and submandibular glands

Sublingual glands

· Location
· Lies in floor of mouth b/w mandible and genioglossus muscle
· Innervation

· Secretomotor (parasymp): chorda tympani of facial nerve: 
· synapsed in submandibular ganglion
· suspended by lingual nerve
Tongue (not for presentation)
· oral part: anterior 2/3
· lies horizontally
· covered with long filiform papillae
· pharyngeal part: posterior 1/3
· curved, vertical position
· forms anterior wall of oral pharynx
· no papillae

· contains numerous lymphoid/lingual follicles

· encapsuled

· collectively make up lingual tonsil
· sulcus terminalis
· boundary b/w two tongue parts
· inverted V
· runs from palatoglossal arch to median pit: foramen cecum
· foramen: embryological remnant of where thyroid developed
· vallate papillae: 7-12
· occupy V-shaped row anterior to sulcus
· dorsum and margins of tongue: fungiform papillae
· lateral aspect of tongue: foliate papillae
· contains taste buds
· median glossoepiglottic fold
· runs from dorsum of tongue to epiglottis
· each side of fold: valleculae
· Four extrinsic muscles: alter position of tongue
· Genioglossus

· Largest muscle

· Attached to mental spine of mandible and hyoid bone

· Depresses and protrudes tongue

· large, fan-shaped

· apical attachment to genial tubercle of mandible

· paired muscle: fused in midline

· protrudes tongue: move anterior and stretches

· if one side does not work, tongue deviates to side of lesion

· if paralyzed, tongue relapses posteriorly against posterior pharyngeal wall when supine(suffocation

· loses tongue during certain phases of sleep

· Hyoglossus

· Attached to hyoid

· Depresses and retracts tongue

· Styloglossus

· Attached to styloid process

· Retracts and curls tongue

· Palatoglossus

· Attached to palatine aponeurosis

· Elevates posterior of tongue

· four intrinsic tongue muscles (alter shape)
· small minor movements

· superior and inferior longitudinal muscles

· curve sides and tip of tongue superiorly and inferiorly

· transverse muscle of tongue

· thickens and narrows tongue

· vertical muscle of tongue

· broadens and flattens tongue

· Innervation

· All muscles: CN XII

· EXCEPTIONS 

· palatoglossus (CN X)

· presulcal region (1st arch)

· general sensory: CN V3
· special sensory: CN VII

· postsulcal region (2nd-4th arches)

· general and special sensory: CN IX

Submandibular glands

· Location

· Along body of mandible
· Partly superior and partly inferior to posterior half of mandible and partly superficial and partly deep to mylohyoid muscle
· enveloped in sheath of areolar tissue—fixes gland to floor of mouth

· 12 ducts open in summit of plica sublingualis

· Innervation

· Secretomotor (parasymp): chorda tympani of facial nerve: 
· submandibular ganglion
Function of the lingual and hypoglossal nerves

Lingual (branch of CN V3)

· Sensory for anterior 2/3 of tongue, floor mouth, mandibular gums

· Joined by piece of chorda tympani of facial nerve

· Suspends submandibular ganglion (CN VII)

CN XII: hypoglossal

· Originates from medulla oblongata

· Exits through canals that are developed in front of foramen magnum (2 and 10 o’clock of foramen magnum)

· Somatic motor

· Goes under tongue
· Controls nearly all tongue muscles except palatoglossus (CN X)

· Related Branches, but not really part of hypoglossal nerve; not separable from CN

· Ansa cervicalis

· Loop formed by roots of C1-C3

· Supplies infrahyoid muscles (omohyoid, sternohyoid, sternothyroid—muscles of swallowing (other muscles by CN)) except thyrohyoid

· Contains only cervical nerves

· Nerves to thyrohyoid, geniohyoid

· Originate from C1 


