Basicranium and pharynx

Base of skull: bones

· occipital, temporalis, sphenoid, vomer, palatines and maxillae

· parts of parietals and zygomatics visible

basicranial foramina and structures passing thru

· incisive foramen

· right behind incisors in maxillae

· transmits structures from nasal septum

· nasopalatine nerve

· sphenopalatine artery—terminal branch of maxillary artery (from external carotid)

· passes through pterygomaxillary fissure canal

· palatine foramina (right behind molars)

· greater and lesser palatine nerves and vessels

· sensory nerves from maxillary division of CN V

· nerves pass through pterygopalatine ganglia

· sensory innervation to palate + parasymp taste fibers from VII

· greater(goes forward; lesser(goes backward on soft palate

· foramen ovale

· CN V3: mandibular nerve

· lesser petrosal nerve from middle ear cavity

· Foramen lacerum

· Jagged opening at junction of occipital, petrous part of temporal and pterygoid part of sphenoid bone

· Occupied by cartilage

· Small structures passing thru, not significant

· Internal carotid artery with sympathetic plexus passes above it

· Pterygoid canal starts in front of foramen lacerum, goes into bone

· Carries parasymp and taste fibers of VII

· Picks up sympathetics on way to pteropalatine ganglia

· Foramen spinosum

· Sits on edge of spine of sphenoid bone

· Middle meningeal vessels; can follow grooves from inside of skull

· Meningeal branch of CN V3(when return to skull); supplies dura

· Carotid canal

· Internal carotid artery with carotid plexus enters skull

· Jugular foramen

· Border of occipital and temporal bones

· CN IX, X, XI and internal jugular vein

·  inferior petrosal sinus enters at front of foramen

· sigmoid sinus enters at back of foramen

· Stylomastoid foramen

· b/w mastoid and styloid process

· CN VII: primary motor branch, some sensory

· Foramen magnum

· Spinal cord, vertebral arteries, spinal accessory nerves (ascending branches of accessory)

· Hypoglossal canal (foramen)

· CN XII

· Condylar canal (fossa)--variable

· Back of condyles

· Goes to sigmoid sinus

· Transmits Emissary vein from sigmoid sinus, vertebral veins, meningeal branch of occipital arch

· Mastoid foramen: can be variable

· Emissary veins from sigmoid sinus

· No valves in system!!

· Blood can go inside-out or outside-in

Other basicranial features

· Choanae (internal nares)

· Back of hard palate; two canals

· Marks boundary between nasal cavity & nasopharynx

· Medial and lateral pterygoid plates of sphenoid

·  attachment for pterygoid muscles (chewing muscles)  and tensor palatine

· hamulus of medial pterygoid plate

· projection of medial plate: styloform process

· pulley for tendon of  tensor veli palatini

· articular tubercle and mandibular fossa (glenoid)

· make up temperomandiublar joint (jaw joint)

· pharyngeal tubercle

· anterior to foramen magnum

· attachment of pharynx to base of skull

· one of pharyngeal constrictors attaches

· styloid process

· slender, 1 inch long

· stylopharyngeus muscle, stylohyoid muscle, styloglossus muscle attach

· stylohyoid and stylomandibular ligaments attach

· auditory tube and external auditory meatus

· junction between nasopharynx and middle ear

· mastoid processes

· sternocleidomastoid and posterior belly of digastric attach

· hollow; full of air cells, which are connected to middle ear cavity

· occipital condyles

· sides of foramen magnum

· related to articulation with atlas vertebrae

· nodding

· external occipital protuberance (inion)

· attachment of neck (nuchal) muscles

Pharynx (gen’l stuff)

· 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

· 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 palatoglossal (palate to tongue) and palatopharyngeal (palate to pharynx) arches, palatine tonsils b/w arches

· 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

Muscles of pharynx 

· external muscles: three constrictors

· all attach to tendinous midline

· circular sphincters for peristalsis

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

· not well differentiated

· laterally: gaps (see more below)

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

· Inferior constrictor

· From thyroid and cricoid cartilages to median raphe

· Internal muscles: longitudinal

· Elevate 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

· 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

· Inferior constrictor

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

· Nasopharynx

· Sensory to mucosa from CN V2
Lateral gaps of pharynx

· B/W skull and superior constrictors

· Levator veli palatini 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

Nasal Cavities and Paranasal Sinuses

· Fxns of nose

· MAIN: transmit, filter, cleanse, warm and humidify inspired air

· Mucosa is highly vascularized to warm air

· Air is brought into nasal cavity for olfaction

· Receives secretion from paranasal sinuses and nasolacrimal duct

· Along with paranasal sinus, serve as resonating chambers

· Affects sound of voices

· Alter sinus( alter voice; affect tone and pitch

· When filled with mucus(change voice

· Innervation

· Sensory of mucosa of nasal cavity and paranasal sinuses: CN V1+2
· Parasympathetic of mucosa: CN VII

· Olfactory nerve receptor cells in upper part of nasal cavity: CN I

Nasal septum

· Midline structure

· Divides nasal cavities

· Front contains septal cartilage

· Back contains vomer and perpendicular plate of ethmoid

· Forms medial wall of nasal cavities

Lateral Wall of Nasal Cavity

· Contains three delicate longitudinal bony structures

· Superior, middle and inferior conchae or turbinates

· Inferior concha: separate bone

· Superior and middle: part of ethmoid

· Spaces b/w and lateral to conchae: meatus

· Allow communication b/w paranasal sinuses and nasal cavity

· Inferior meatus: nasolacrimal duct

Paranasal sinuses

· Air spaces within bones

· Frontal, maxillary, ethmoid and sphenoid

· Communicate with nasal cavity

· Connections with nasal cavity

· Frontal

· Frontalnasal duct to hiatus semilunaris in middle meatus

· Maxillary

· Opens into middle meatus thru hiatus semilunaris (below orbits, above teeth)

· Ethmoidal

· Anterior and middle ethmoidal air cells open into middle meatus

· Posterior cells(superior meatus

· Cells are like bubbles that fill space b/w orbits

· About 3-18 cells

· Sphenoidal

· Underlies pituitary fossa

· Open into superior meatus, sphenoethmoidal recess

Palate 

· Palate=roof of mouth and floor of nasal cavity

· Anterior 2/3: bony hard palate (maxillae and palatines)

· Posterior 1/3: mobile, fibromuscular soft palate

· Consists of tensor veli palatini and aponeurosis

· Separates oropharynx from nasopharynx

· During swallowing, soft palate closes of nasopharynx(prevent choking

· Extends from back of palatine bones to uvula

· Covered by mucosa overlying multiple small palatine glands

· Muscles of soft palate: all attach to palatine aponeurosis

· Levator veli palatini

· From cartilaginous part of auditory tube and petrous temporal

· Elevates palate

· Tensor veli palatini

· From medial pterygoid plate and cartilage of auditory tube

· Hooks around hamulus

· Tenses palate

· Opens auditory tube to equalize air pressure in middle ear and pharynx

· Palatoglossus

· Forms palatoglossa arch from side of tongue to palate

· Pulls back of tongue and soft palate together

· Palatopharyngeus

· Forms palatopharyngeal arch from side of palate to pharynx

· Tenses palate and pulls pharynx up, forward and medially when swallowing

· Musculus uvulae

· From mucosa of uvula to palatine aponeurosis

· Pulls uvula superiorly

· Helps close nasopharynx during swallowing

· Innervation

· All palatal muscles: cranial CN XI (CN X) via pharyngeal plexus

· EXCEPTION: tensor veli palatini: CN V3
Tongue

· Highly mobile for mastication, swallowing and speech

· Muscular cover by mucous membrane over most of surface

· V-shaped sulcus terminalis divides dorsum of tongue into anterior 2/3 and posterior 1/3

· Apex of sulcus=foramen cecum

· Remnant of opening of embryonic thyroglossal duct

· Root of tongue attached to floor of mouth

· Four extrinsic muscles

· Genioglossus

· Largest muscle

· Attached to mental spine of mandible and hyoid bone

· Depresses and protrudes tongue

· 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

· 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

Mastication (chewing)

· processing food for deglutition (swallowing) and digestion

· human mastication: vertical, anteroposterior and mediolateral movements

· important structures: temperomandibular joint (TMJ) and masticatory muscles

· Temperomandibular joint

· Hinge type synovial joint with some gliding 

· On inactive side (you only chew on one side at a time), condyle and articular disk slide forward onto articular tubercle

· On active side, condyle rotates on articular disk

· Divided into superior and inferior compartments by articular disk

· Mandibular condyle articulates with mandibular fossa and articular tubercle of skull (temporal bone)

· Joint surrounded by loose, fibrous articular capsule

· Lateral side(thick temporomandibular ligament

· Masticatory muscles

· Elevators: temporalis, masseter, medial and lateral pterygoids

· Depressors: digastric, infrahyoid muscles, gravity

· Protrusion: masseter, pterygoids

· Retraction: temporalis (posterior fibers), masseter (deep fibers)

· Mediolateral motion: pterygoids

· Innervation

· All but depressors: CN V3
