Review for head and neck

Intoduction to the Head:

Funct: houses and protects brain, meningies, special sense organs, respiration, mastication, vocalization

SCALP layers: skin, connective tissue, aponeurosis epicranialis, loose connective tissue, periostium

Skull-22 bones plus hyoid- 21 tightly connected mandible freely mobile

3parts:
 Neurocranium: sphenoid (greater wing), temporal, parietal, occipital, frontal

Basicranium: sphenoid (lesser wing and pterygoid plate), temporal, ethmoid, occipital, 
Viscerocranium: vomer, concha, maxilla, mandible, palatine, zygomatic, lacrimal, hyoid, and ossicles
Coronal suture: between parietal and frontal (horiz)


Lambdoid suture: between parietal and occipital (horiz)


Sagital suture: separates the two parietal bones

5 major caivities of the skull: orbits, nasal cavities, oral, ear, endocranial caivty

endocranial cavity: contains brain meningies, CSF, brain’s vascular syst, CN- enclosed by neurocranium and basicranium


Floor is subdivided:



Anterior fossa- frontal lobes



Middle fossa- paired temporal lobes



Posterior fossa- cerebellum and brainstem


BRAIN: 6 main parts

Telencephalon: rt and lft verebral hemispheres (sep by longitudinal fissure) as well as basil ganglion (control various functions)- folds- gyri and grooves- sulcus
Diencephalons: central core of brain between cerebral hemispheres- surrounds 3rd ventrical and is contiuous with the midbrain below- only visible from infundibulum ( where the pituitary gland is located)- optic tracts eminate from here- 4 parts: thalamus, hypothalamus, epithalmus, and subthalmus
Mesencephalon: between the diencephalons and pons contains inferior and superior colliculi (asso with vision and hearing) as well as cerebral aqueduct- not vsible externally

Pons: trigeminal N originates from here connects the 2 cerebellar hemispheres
Medulla oblongata: VI, VII, VIII orginate between here and the pons IX,X,XI,XII originate from lateral medulla oblongota  
Cerebellum: 2 hemispheres

Ventricular System and Meningies:



Ventricles filled with CSF originating in Choroid plexus

2 lateral ventricles (in cerebral hemispheres) continuous with 3rd ventical via interventricular foramen

3rd ventricle (in diencephalons) commun. With 4th  (in pons ans medulla oblongata) via cerebral aqueduct  

CSF (bathes and cushions brain) enters subarachnoid space through a median aperture and 2 lateral apertures in 4th ventricle- in subarachnoid space CSF then drains into venous blood stream thru arachnoid granulations (pressure sensitive one way valve- concentrated in lateral lacunae of superior sagittal sinus


Meningies: layers of connective tissue



Funct: support, protection, nourishment of brain

Pia mater: adheres to surface of brain vessels supplying brain found here- choroids plexus is specialized pia mater lining ventricles

Arachnoid mater: above pia mater bridges sulci ( subarachnoid spaces at base of brain called cisterns

Dura Mater: 2 layers outer (perosteal) and inner (neural) fused together in most cases but sometimes separate to formvenous sinuses or enclose meningeal vessels- 

major dural folds funt to limit excessive mobility of brain which may cause concussion these are double folds of the inner layer and don’t include any outer layer
Falx cerebri: sep 2 cerebral hemispheres and houses sup and inferior sagittal sinus
Tentorium cerebelli: separates cerebrum from cerebellum below- midline connects with falx cerebi houses straight and transverse sinus
Falx cerebelli; separates cerebellum- houses occipital sinus
Diaphragma sellae: small dural fold covering the pituitary gland

Cranial circulation:


Venous:

Superior sagittal sinus-attached to falx cerebri gets blood from cerebra and menigies viens via lateral lacuna drain into the confluence of sinuses

Inferior sagital sinus-drains falx cerebri joins with the great vien to form the straight sinus

Striaght sinus receives some from small occipital sinus then drain into confluence

Confluence( transverse sinus( sigmoid sinus( jugular foramen( IJV

Cavernous sinus drain directly to IVJ via Inferior petrosal sinus or from superior petrosal sinus  


Can also drain into the pterygoid plexus into the EJV

Superficial temporal and maxillary veins join to form retromandibular vien

Retromandibular vien splits into anterior and posterior



Posterior joins the post. Auricular vien to empty in EJV



Anterior joins facial and empties into IJV

Deep face drained by deep facial ( drains into cavernous sinus) and sup/ inf ophthalmic viens ( drain into pterygoid plexus)
EJV terminates at subclavian vien when IJV joins it( brachicephalic vien

Arterial:

External Carotid: suoerior thyroid, ascending pharyngeal, lingual, facial, occipital, post auricular, maxillary, superficial temporal
Internal Carotid: gives off the ophthalmic artery as well as anterior and middle cerebral- posterior communicating connects with it to creat circle of willis

Vertebral: travel up via transverse foramena- enter endocranial cavity via foramen magnum( give off small cerebellar branches then combine to form basilar artery terminating in posterior cerebral arteries
Circle of willis: anastomosis of ICA and Vertebral- principal blood supply of the brain

BASICRANIUM/PHARYNX: fibromuscular tube, common route for air and food

3parts:

Nasopharynx:  post to nasal cavities, sup to soft palate- opens to choanae- contains the pharyngeal tonsils or adenoids and opening of auditory

Oropharynx: soft palate(epiglottis contains palatoglossal and palatopharyngeal arches and uvulae

Laryngopharynx:  posterior to larynx from epiglottis to cricoid cartilage where becomes continuous with esophagus- contains aditus (inlet of larynx) and piriform recesses on each side of aditus


External muscles:

Superior constrictor: pterygomandibular raphe and hamulus to median raphe and pharyngeal tubercle

Inferior constrictor: hyoid bone to meidan raphe

 middle constrictor: thyroid and cricoid cartilage to median raphe


Internal:


Palatopharyngeus: palate to thyroid cartilage and side of pharynx



Stylopharyngeus: styloi(thyroid cartilage



Salpingopharyngeus: cartilaginous part of auditory tube( pharynx

Nerves: most from pharyngeal plexus IX (sensory mucosa except nasopahynx V2), X (motor actually from cranial branch of XI carried by X) and sympathetics from superior cervical ganglion( all pharyngeal muscles innervated by this plexus except stylopharyngeus (motor IX)  Inferior constrictor also gets some external pharyngeal and recurrent pharyngeal from X

Arrangement: 

Buccinator and Superior Constrictor meet at pterygomandibular raphe

Stylopharyngeus, IX and stylohyoid ligament  pass between sup. And mid constrictor

Internal laryngeal and superior laryngeal vessels pass between the middle and inferior constrictors
Recurrent and inferior laryngeal passes below inferior constrictor

Nose:

Function: to transmit, warm humidify and filter inspired air, olfaction, and acts as a resonating chamber

Secretions: recived from paranasal sinus and nasolacrimal duct

Innervation: mucosal lining V1,2, VII (parasympathetic), I (spec sense)
Nasal septum: midline struct. Forms medial wall divides nasal cavities

Lateral wall: composed of superior, middle (part of ethmoid) and inferior conchae spaces between called meatus through which paranasal sinuses communicate with nasal cavity

Sinuses- ari spaces withint bones of skull that commun with nasal cavity


Frontal, maxillary, ethmoidal, sphenoidal

Palate:


Ant 2/3 bony hard palate post 1/3 soft palate- fibromuscular ( mostly tensor veli palatine)- covered with mucosa w/ small palatine glands – soft palate moves up when swallowing to seal off nasopharynx

Muscles of soft palate all atach to palatine aponeurosis all CNX except tensor V3:



Levator veli paltini: elevates palate (from auditory tube)



Tensor veli palatine: tense palate and helps open auditory tube 

Palatopharyngeal: forms arch tenses palate pulling up forwad and medially on pharynx

Palatoglossus- pulls tongue and soft palate together forms arch


Musculus uvulae: pulls uvula up to help swallow

Tongue: Sulcus divides ant and post tongue with foramen cecum at apex of triangle (was opening to embryonic thyroglossal duct)

Extrinsic muscles all CN XII except palatoglossus (X): 

Genioglossus- attached to hyoid and mandible, depresses and protrudes tongue



Hyoglossus:  attached to hyoid depresses and retracts the tongue



Styloglossus:  retracts and curls the tongue



Palatoglossus: elevates post of tongue


Intrinsic



Sup/ Inf longitudinal: curves sides and tips of tongue



Transverse: narrows and thickens the tongue



Vertical- broadens and flattens the tongue

 Nerves: ant 2/3 sensory V3 spec Sense VII, post 1/3 sensory and spec sensory IX

Mastication:

Temporomandibular joint allows for vertical, anteroposterior and mediolateral movements- hingetype synovial joint divided into sup/inf compartments by an srticular disc


Madibular condyle articulates with mandibular fossa- surrounded by loose fibrous articular capsule thickens on sides to form Temporomandibular ligament

Muscles all but depressors innervated by V3:



Elevators: temporalis, massateur, med and lat pterygoids



Depressors: digastric, infrhyoids, gravity



Protrusion: massateur, pterygoids



Retraction: temporalis, massateur



Mediolateral motion: pterygoids

Mastication: two movements at the TMJ anterior gliding and hingelike

When the mandible is depressed the condyle can slide forward and rotate on the articular disc

I. Olfactory-
Special Sensory- smell

II. Optic exits via-optic canal
Special Sensory- Sight

III. Occulomotor exits via- superior orbital fissure
Parasympath- Cilliary Ganglion

Motor – Inferior Branch- Inferior Oblique, Med, Inf., rectus 

            Superior Branch- Superior Rectus, levataor palpebrae superioris
IV. Trochlear exits via superior orbital fissure
Motor- Superior Oblique

V. Trigeminal

V1 Opthalmic –superior orbital fissure
General Sensory- cornea, eyeball, forehead, frontal and ethmoid sinuses, lachrymal gland


Branches:

Lacrimal


Frontal (supraorbital, supratrochlear)

Nasociliary- carries cilliary ganglion


         Long Cillary carry sympathetics to cilliary body, iris



         Ethmoidal and nasal nerve



         Infratrochlear

V2 Maxillary- foramen rotundum

General sensory-middle of face upper jaw and teeth, palate, 
maxillary sinus, nasal cavity and part of dura

Branches: Suspends pterigopalatin ganglion, Zygomatic, Superior Aveoler, Infraorbital, Nasal, Palatine (lesser, greater, nasopalatine), Manyngeal, pharyngeal

V3 Mandibular- foramen Ovale


Branches: mental, auricotemporal, buccal

General sensory- lower jaw and teeth floor of mouth, ANTERIOR 2/3 of tongue

Motor- muscles of mastication(temporalis, massateur, lat/med. pterygoid), mylohyoid, digastrics,* tensor veli palatine*, tensor tympani ( via inferior alveolar)
Branches: Buccal (internal and external), auricotemporal (suspends otic ganglion, does tympanic memb, EAM), Lingual (sensory ant. 2/3 and suspends submandibular ganglion), Inferior Alveoler ( dental and Mental Nerves), Meningeal Nerve ( accompanies mid menig a.)
VI. Abducent- superior orbital fissure
Motor-Lateral Rectus

VII. Facial- internal auditory meatus and stylomastoid (N. of 2nd arch)
General Sensory: part of ear and external auditory meatus

Special Sensory: taste Anterior 2/3 of tongue

Motor: facial expression strapedius ect.

Frontalis, Orbicularis oris, orbicularis occuli, levator labii superioris, platysma, mentalis, buccinator

Parasympathetic- pterygopalatine (lacrimal and mucus glands of palate nsasl cavity and paranasal) and submandibular (subman and sublingual)
External cranial muscles of facial expression- stylomastoid foramen
Temporalis, zygomatic, buccal, mandibular, cervical and post auricular)- muscles of facial expression, platysma, buccinator, auricular, occipital, and frontal

Branches: Nervus Intermedius ( sensory with parasympath), geniculate ganglion, Chorda Tympani (joins with lingual N. , submandib gang does tast ant 2/3), greater petrosal (with sypath from deep petrosal becms nerve of pterygoid canal to pterygopalatine gang- taste for mucous memb of palate)

VIII. Vestibulocochlear- internal auditory meatus
Special sensory- balance and equilibrium

Branches: Cochlear and vestibular

IX. Glossopharyngeal- jugular foramen
General Sensory- posterior 1/3 of tongue, upper pharynx mucosa, soft palate, middle ear cavity, auditory tube, carotid sinus and carotid body

Motor: stylopharyngeus muscle

Special Sensory- Posterior 1/3 of tongue

Branches: Tympanic (carries parasymp in lesser petrosal N to otic ganglion, visceral to tympanic cavity, auditory tube and mastoid cells)

Carotis Sinus Nerve (innervate carotid sinus (blood press) and carotid body (chemoreceptor)

Parasympathatic- otic ganglion

X. Vagus-jugular foramen (some taste on epiglotiss and back of mouth)
Motor- soft palate, larynx, pharynx, esophagus

Suprerior constrictor, Inferior Constrictor, middle constrictor, palaopharyngeus, salpingopharyngeus, cricothyroid (ext laryngeal), poat cricoarytenoid (recurrent laryngeal) lateral cricoarytenoid (recurrent laryngeal) thyroarytenoid (recurrent), transverse and oblique arytenoids (recurrent) vocalis (recurrent)

Levator Veli palatine, palatoglossus, palatopharyngeus, musculus uvulae

General Sensory-

Parasympathetic- viscera of abdomen and thorax up to left coli flexure

Branches: Auricular (general sensory to EAM)

 Pharyngeal plexus ( with IX, brachiomotor to pharynx and soft palate except tensor veli palatine (V3)), 

Superior Laryngeal (nerve of 4th arch)

Internal: sesory for mucous member of larynx and lower larynx

External: Inferior constrictor and cricothyroid

Recurrent Laryngeal: (N of 6th pharyngeal arch) to all laryngeal muscles except cricothyroid

XI. Accessory-jugular foramen
Motor- trapezius and Sternocleidomastoid

Branches:

Cranial branch goes with Vagus

Spinal Root

XII. Hypoglossal- hypoglossal canal
Motor to tongue- genioglossus, hyoglossus, styloglossus (except palatoglossus)
In communication with ansa cervicalis (loop from C1,C2,C3) to supply infrahyoids except thyrohyoid with it supplies only in conjunct. With C1 along with the geniohyoid
SWALLOWING

Oral phase-bolus to pharynx- tongue tip of hard palate


Perioral muscles



Platysma and lateral pterygoid muscles

Buccinator and tongue muscles ( genioglossus, hyoglossus, styloglossus)

Pharyngeal phase- bolus to esophagus protecting airway, 

-seal nasopharynx (tensor veli palatine,levator veli palatine, musculus uvulae),

-propel bolus (hypoglossus) and 

-elevate hyoid (suprhyoids- mylohyoid (V3), geniohyoid (C1), digastric(ant. V3 post. Facial), stylohyoid(facial))
-seal pharyngeal inlet- superior constricots, palatoglossus, styloglossus, pterygopharyngeus, stylopharyngeus, stylohyoid, post digastrics

-Clear blous/restore hyoid)- inf/middle constrictors and infrahyoids (depress hyoid- sternohyoid (ansa cervicalis), thyrohyoid (C1), sternothyroid (ansa cervicalis), omohyoid( ansa cervicalis), strap muscles)

Esophogeal phase-bolus to stomach
Primary peristalsis in reponse to presence of food

Secondary peristalsis- if residual food

Teriary peristalsis- non-prpulsive spasm

Upper 1/3 striated muscle

Lower 2/3 smooth muscle

-Do barium studies if don’t suspect a leak because not water souble and remains forever good because can vary the thickness



-If suspect a leak use gastrograffin, omnipaque ect. Can’t vary thickness



-Should do study sitting up and lying horizontal


EYE


Walls of orbit



Floor: maxilla (zygomatic and palatine)



Medial: ethmoid, lacrimal, frontal



Roof: frontal (sphenoid)



Lateral: zygomatic, sphenoid


Lacrimal gland and drainage of tears

Superolateral part of orbit ( drainage of tears to lacrimal puncta and canaliculae, then to nasolacrimal duct


Eyelids:



Muscle levataor palpebrae (CN III) orbicularis occuli (CN VII)



Tarsus with tarsus gland keeps eyelids from sticking together


Eyeball:



3 coats: fibrous outer: scalera and cornea




Vascular middle: choroids, cilliary body, iris




Neural Inner coat: Retina ( pigmented and neural layer)





Optic disc- blind spot where optic nerve enters





Macula lutea- fovea- al cones





Fovea centralis-

Vitreous humor with collagenous fibers, aqueous humor in ant and post chambers, and lends held by suspensory ligaments ( zonular fibers)


Problems:



Papilledema: swelling of optic disc due to increased CFS pressure



Conjuntiva: inflamm of conjuntiva covering fibrous layer



Glaucoma: increased pressure in aqueous humor



Cataracts: opaque lens


Image production:



Results from Refraction of light onto retina

· refractive index of media impt.

· Angle of incidence of light rays- effected by curvature of interface

· 3 refraction surfaces:

· Corena- most refract occurs here
· Lens ant (with aqueous) and post (with vitreous)- unique because can change shape 
Accomidation: change in curvature aiding rays in focus on retina

-contraction- parasymp from cilliary gang III( loosening of zonula fibers ( more sphereical shape so can see closer up

- dialation-sympathetic( see things far away



Probs with refraction:




Emmetropia- image focuses on retina




Myopia- near sighted- eye too long corrected w/ concave/divergent




Hyperopia-far sighted- image in back retina



Astigmatism- irreg curvature of lens or cornea




Strabismus- non-parallel visual axes


Eye Mvmnt:

6 muscles: superior, inferior, medial, lateral rectus and sup and inferior oblique

Joint: fat pad and bony orbit allows to spin

Nerves: sup oblique- IV, Lat rectus-VI, all others- III

If aline visual field with axis of muscle can determine its funct more easily 

Clincal Correlation for Retinopathy:

Corea Capilaris is the vascular system for below the pigmented retina- one pericyte per one endothelial cell in this system
 not many capillaries directly around arteries but if they dead end in angio gram prob no ADPase no ADPASe means endothelial cells dead-

Body tries to compensate with vascular neogensis but usually bad vessels that hemorage--? Retinopathy and eventually blindess
Theory that Neutrophils may be so large they occule and then release O2 radicals leading to vascular death

EMBRYOLOGY

1)Sources of tissue:

Neural Crest: bone cartilage connective tissue of face and skull

Mesoderm: occipital bone and laryngeal cartilage

Somitomeres (from paraxial mesoderm): voluntary muscles of head and neck

2) (wk3)Somitomeres- 7 total from paraxial mesoderm



- induce segmental development of brain

	Mesodermal orgins
	muscles
	Innervation

	Somitomeres 1,2
	Sup., INf., Med Recti
	III

	3
	Sup Oblique
	IV

	4
	Jaw closing
	V

	5
	Lat Rectus
	VI

	6
	Jaw opening and 2nd arch
	VII

	7
	Stylopharyngeus
	IX

	1,2
	Intrinsic laryngeals
	X

	2-5
	Tongue
	XII


3)NCC’s (cells that migrate from ectoderm of rising neural fold to mesoderm) migrate to arches bringing HOX code(from neural fold) along to  maint. Segs. 

-some apoptose to create gaps (clefts) avoiding the mixing of segments

*4) (wk4)Pharyngeal Arches- 
-sweelings on side head in part from prolif. of NCC and mesoderm
-made from mesoderm line by endoderm(in) and ectoderm(out)- clefts and pouches separate them

	arch
	artery
	Nerve
	muscles
	
	Pouch

(inside-endo)
	Cleft (outside-ecto)

	1
	Maxillary
	V
	mastication
	1
	Tympanic cavity and auditory tube
	Ext meatus and eardrum (tympanic memb)

	2
	Hyoid, stapedial
	VII
	Facial, post digastric, stylohyoid stapedius
	2
	Palatin tonsil
	Cervical sinus ( degenerates)

	3
	Carotid
	IX
	Stylopharyngeus
	3
	Thymus and inf parathyroid (pulled inf by desc. Thymus)
	Cervical sinus

	4
	Right subclavian and aortic arch
	X (Sup)
	Cricothyroid, lev. Palatine, pharynx constrictors
	4
	Sup. Parathyroid (attach to dorsal side as thyroid moves caudally)
	Cervical sinus

	5
	-
	-
	
	5
	Ultimobrachial body (becms embedded in thyroid to reg Ca)
	Cervical sinus

	6
	pulmonary
	X (recur)
	Intrinsic Larynx muscles
	
	
	


4) Tongue
- endoderm (mucosa) and mesoderm (occipital somites) of 1,2,3,4th arches
-Anterior 2/3 arch I so CN V innervation for sensory (sep by terminal sulcus)
-Mucosa of Posterior portion from 3rd and 4th so Cn IX and X

- special sensory ant 2/3 VII, post 1/3 IX, X

-Frenulum only remaining connection of tongue to floor

5) Thyroid Gland

- arises from endoderm prolif between ant and post portions of tongue (foramen cecum)

-descends along pharyngeal gut remains attached to tongue by thyroglossal duct- degenerates later in devel.- stops just caudal to laryngeal cartilages- picks up parathyroid glands along the way
-begins funct. Early during fetal period

6) Face
-During anterior neural tube close frontalnasal prominences seens as rounded external contour- nasal placodes are present on fronolateral

-mesenchymal sweeling encircle placodes( med/lat nasal prominences which become the future nose

-Stomadeum (primitive oral cavity) below frontalnasal prominenc- directly below this is the first pharyngeal arch

-First pharyngeal arch 2 parts- dorsal- maxillary prominence and ventral- mandibular prominence

- maxillary prom. Fuse with medical prominences froming the midline of the nose and mouth and primary palate

- maxillary and lateral nasal prominence sep by nasolacrimal groove- ectoderm from floor of this groove( nasolacrimal duct which detaches from ectoderm

- after detach of chord lateral and maxillary fuse and enlarge( cheeks while lat. nasal prom. Becm side of nose

7) Development of secondary Palate (wk6)
-two shelf like outgrowths from the maxillary prominences, the palatine shelves- directed obliquely downward on each side of the tongue

-wk7 they ascend to horiz position above the tongue and fuse with each other

-anteriorly fuse with primary palate with incisive foramen demarcating the diff between primary and secondary

-nasal septum grows down and joins with sephalic aspect of newly formed plate

8) Ear:
External:


-EAM from 1st pharyngeal cleft

-Tympanic membrane from ectoderm lining of bottom of EAM, endodermal lining of tympanic cavity, and intermed layer of connective tissue

-Auricle from 6 mesenchymal proliferations on dorsal and of the 1st and 2nd pharyngeal arches called auricular hillock which fuse

-As mandible grows ear pushed up and back


Middle:



-tympanic cavity and auditory tube from 1st pharyngeal pouch

-ossicles from cartilage of 1st and 2nd arches- malleus and incus from 1 (tensor tympani CNV) and stapes from 2 (stapedius m. CN VII)- they are in mesenchyme until week 8 when they’re enveloped by endoderm of tympanic cavity

Internal: (wk4)

-thickening on surface of ectoderm on either side of hindbrain, otic placodes

-placodes invaginate becoming otic vesicles and divide such that Ventral(saccule and cochlear duct Dorsal( semicircular canals and endolymphatic duct

Cochlear Duct-

wk6 initiates as outgrowth of saccule and penetrates surrounding mesenchyme in a spiral fashion

-surrounding mesenchyme diff into cartilage event bcms two compartments: scala vestibule and scala tympani each filled with perilymph- CN VIII

Semicircular Canals:


-utricle forms 3 flattened outpocketings- each lose central core


- sensory cells arise in ampulla, utricle and saccule- send impulses via CNVIII

8)Eye: (wk4)

-2 depressions on each of the forebrain hemispheres, optic vesicles

- as neural folds close  vesicles approximate surface ectoderm- it’s induced to bcm columnar, lens placodes

-optic vesicles and lens placode invaginate forming optic cup

-groove in optic stalk ( choroids fissure) allows hyaloid artery to enter eye and feed lense artery will degenerate

-wk7 choroid fissure fuses and stalk gains mass becming optic nerve

-mesenchyme around lens and retina becomes scalera(contin with dura mater)

- after sep. of lens from surface ectoderm, cornea developes from mesenhcyme

-mesenchyme also makes cilliary muscles and puppillary muscles (CNIII)

LARYNX


3 basic functions:



-protect airway ex. Swallowing



-controlling infra-thoracic pressure (ex. in coughing)



- production of sound

Cartilaginous framework-

 Arytenoid cartilage (post of thyroid cartilage), Thyroid cartilage (below hyoid), cricoid cartilage (inf.)

Membranes and Ligaments: 

-thyrohyoid membrane between the hyoid bone and thyroid cartilage

-quandrangular ligament (seen on sagital section inside thyroid cartilage with epiglottis making up one edge)

-Vestibular ligament- bottom of quadrangular space no asso muscles

-Vocal ligaments- top of cricothyroid ligament with asso muscles
-cricothyroid ligaments, Conus elasticus, cricovocal memb (all same)

Extrinsic Muscles: 

-Suprhyoid muscles ( mylohyoid V3, digastrics antV3 post VII, geniohyoid C1 via XII, stylohyoid VII- raise larynx and depress mandible (high notes)

-Infrhyoids- (omohyoid, thyrohyoid (really just C1), sternohyoid, sterothyroid) invervated by ansa cervicalis dpress larynx- low notes


Intrinsic Muscles: 

** all innervated by recurrent laryngeal except cricothyroid which is innervated by external laryngeal
-Adductors of Vocal Folds


-Transverse arytenoids


-oblique arytenoids


-lateral cricoarytenoids

-Abductor of Voal Folds


-Posterior cricoarytenoids

-Adjustors- adjust tension by pulling down like helmet or sliding fwrd


-Cricothyroid muscles

-thyroarytenoids and vocalis muscles- diff fiber directions allow for fine voice control and fin tuning if you will

Epithelium( vocal fold gets stiffer

Vocal folds( Arytenoids and thyroid cartilages gets stiffer

Laryngeal vibrations are not the result of rhythmic contraction of maryngeal muscles but rather due to changes in air pressure (folds forced apart and sucked back together)( low pressure (rarefraction) and high pressure ( compression)


Changes in amplitude confer loudness


Changes in frequency confer diff pitches



More massive vocal folds( lower pitches


Infant larynx higher in neck so can breath more easily while suckling


Puberty abrupt change in larynx size leads to pitch control problems


Whispering- leave vocal folds partially open so lots of air comes out


With Cold mucous adds mass to chords & they don’t close right so raspy

EAR:


External:



-auricle: function- collecting device for sounds waves, localizes source



-External Acoustic Meatus (concha to tympanic memb)

Funct- channels sound to tympanic memb, protects middle ear and acts as an acoustic resonator

-lat 1/3 cartilagenous, ant. 2/3 osseus

-Nerves: VII, V3(auricotemporal), X, cervical plexus (greater auricular, lesser occipital)


Middle (tympanic cavity) transfers sounds from gas to liquid

Function: transformer (boosts signal to inner ear), protects from very loud sounds, maintenance of pressure on both sides

- designed to react to normal things heard in nature and to protect from volume of own voice

Ossicles:

 Malleus, Incus (both 1st arch), Stapes(2nd arch)

Muscles: 

 Tensor Tympany (asso w/ malleus so innervated by V)

Stapedius ( asso. w/ stapes 2nd arch so innervated by VII)

Nerves: V, VII (facial, and schorda Typmani), IX (Tympanic plexus)

Other Structs: Tympanic Memb (ear drum), Auditory tube (surrounded by cartilage- pulled on by tensor tympany to pop ears/open cartilage to equalize pressure), promontory, Oval Window (fenestra vestibule), round window (fenestra cochleae)

-Ossicles all connected and held in place by ligaments 



Malleus- sup./ant. Mallal Lig and tensor Tympani tendon



Incus- sup/post Incudal Lig.



Stapes- Stapedius tendon



      Chorda Tympani runs thru the connection of all of these
Tympanic memb pushes malleus down, the Incus kicks the stapes which rocks back and forth such the the footplate hits the ovale window increasing pressure in the liquid of the inner ear
If ears feel plugged it’s pressure build up in inner ear so abnorm sound transmission


Inner Ear:

Semicurcular canals : Superior, Lateral, Posterior 3 semicircular ducts with ampullae and 2 sacs within vestibule

Vestibule: connects the vestibular system to the cochlea
Cochlea: oval window cloased off by the foot plate of the stapes into the scala vestibuli, round window at the end of scala tympani


-helicotrema connects them

Bony labrynth: Semicircular canals, vestibule


-filled with perilymph

Membranous Labyrinth: 3 semicircular ducts with ampullae 2 sacs within vestibule (utricle and saccule), cochlear duct

-filled with endolymph

Cochlea: tapered tube with boney core (Modiolus) and osseus spiral lamina (bonay shelf acts as entry route for nerves to cochlear duct)- spiral ligament acts as support for cochlear duct on outside wall of cochlea- cochlear duct flanked by scala vestibule and scala tympani, 

Sound Transmission:  Stapes rocks and sends a pressure wave thru causing flexible cochlear duct to vibrate this causes movement of the organ of corti ) consisting of the tectorial membrane connected to the vestib memb via the limbus sitting on top of internal and external hairs.  When the CD vibrates it causes the tectoral memb to chear these hais which sit on top of the basilar memb. Which picks up this movement via the VIII nerve and detects it as sound

Variations in sound intensity may partially be detectable through changes in rate of discharge of nerve cells to inner vs. outer hair cells

Variations in frequency may be traced to patterns of vibration along all or part of the basilar membrane

Components of foramen of Cranial Base (from Netter p.10)
Foramen Cecum: emissary vien to sagittal sinus

Ant. Ethmoidal foramen/nasal slit: ant. Ethmoidal vien, artery and nerve

Foramina of cribiform plate: olfactory nerve bundles

Post. Ethmoidal foramen: post ethmoidal artery, vein and nerve
Optic canal: optic nerve II and ophthalmic atery

Superior orbital fissure: occulomotor Nerve III, Trochlear (IV), Opthalmic Nerve (V1), Abducent Nerve (VI), Superior Opthalmic Vien

Formen rotundum: maxillary nerve (V2)

Foramen Ovale: Mandibular Nerve V3, Accessory meningeal artery, lesser petrosal nerve

Foramen Spinosum: middle menigeal artery and vein, menigeal branch of mandibular nerve

Carotid Canal: Internal carotid artery and nerve plexus

Internal Aucoustic Meatus: Vestibulocochlear Nerve (VIII), Facial Nerve (VII), Labrynthine artery

External opening of vestibular aqueduct- endolymphatc duct

Mastoid Foramen: emissary vien

Jugular Foramen: Glossopharyngeal (IX), Vagus (X), Acessory (XI) Inferior petrosal sinus, Sigmoid Sinu, post. Meningeal artery

Condylar Canal:  Emissary Vien and meningeal branch of ascending pharyngeal artery

Hypoglossal foramen: hypoglossal Nerve (XII)

Foramen Magnum: Medulla oblongata, meningies, vertebral arteries, meningeal branches of vertebral arteries, spinal roots of accessory nerves
Good neumonics
Branches of external Carotid:

Susie Always Lies Flat on pillows making sex terrific

 Superior thyroid

Ascending Pharyngeal

Lingual

Facial

Occipital 

Post. Auricular

Maxillary

Superior temporal

6 Bones of the Skull:
Step Of

Sphenoid

Temporal

Ethmoid

Parietal

Occipital

Frontal

Vontents of voice box- 3 V’s, vocal folds, ventricles, vestibular folds

Contents of Cavernous Sinus:

O Tom Cat (O Tom is superior to Inferior)
Occulomotor Nerve

Trochlear 

Opthalmic 

Maxillary

Carotid Artery

Abducent

Ttrochlear (CA are sinus componets that enter at level of T)

Bones of the Face:

Voytek cannot make my pet zebra laugh

Vomer

Concha

Maxilla 

Mandibular

Palatine zygomatic lacrimal

Contents of carotid sheath:

I.C. 10 C.C’s IV

Intercal Carotir, Vagus (CnX), Common Carotid, Internal Jugular Vein

Cervical Plexus from upper right clockwise

Glast

Greater Auricular,

Lesser Suricular

Accessory (goes between L and S)

Supraclavicular

Transverse Cervical

Medical Wall of orbit bones:

My little eye sits in the orbit

Maxilla

Lacrimal

Ethmoid

Sphenoid

BELL'S Palsy:
Blink reflex abnormal
Earache
Lacrimation [deficient, excess]
Loss of taste
Sudden onset
Palsy of VII nerve muscles
· All symptoms are unilateral.

The Lingual nerve
Took a curve
Around the Hyoglossus.
"Well I'll be f*#ked!"
Said Wharton's Duct,
"The bastard's gone and crossed us!"

V3 innervation (1st pharyngeal arch)

"M.D. My TV":
Mastication [masseter, temporalis, pterygoids]
Digastric [anterior belly]
Mylohyoid
tensor Tympani
tensor Veli palatini

Superior Thyroid Branches

"May I Softly Squeeze Charlie's Girl?":
Muscular
Infrahyoid
Superior laryngeal
Sternomastoid
Cricothyroid
Glandular

Maxillary Artery Branches:

"DAM I AM Piss Drunk But Stupid Drunk I Prefer, Must Phone Alcoholics Anonymous":
Deep auricular
Anterior tympanic
Middle meningeal
Inferior alveolar
Accessory meningeal
Masseteric 
Pterygoid 
Deep temporal
Buccal
Sphenopalatine
Descending palatine
Infraorbital
Posterior superior alveolar
Middle superior alveolar
Pharyngeal 
Anterior superior alveolar
Artery of the pterygoid canal

Muscles attaching to Hyoid

"Christ, He Didn't Screw Girls Much. That's Obvious, Stupid":
· The first sentence is for 6 muscles attaching superiorly, the second sentence is for 3 muscles attaching inferiorly. 
· Both sentences are in order from lateral to medial:
Constricter (middle)
Hyoglossus
Digastric
Stylohyoid
Geniohyoid
Myloyoid
Thyrohyoid
Omohyoid
Sternohyoid

Ansa Cervicalis Nerves

G that sure sounds super Ian

Geniohyoid
Thyrohyoid
Superior Omohyoid
Sternothyroid
Sternohyoid
Inferior omohyoid

"Lacrimal's story of 8 L's":
Lacrimal nerve runs on Lateral wall of orbit above Lateral rectus, then Lets communicating branch join in, then supplies Lacrimal gland, then Leaves it and supplies Lateral upper eye Lid!

Saccule below Utricle- your Sacc is below U

Scalp nerve supply

GLASS:
Greater occipital/ Greater auricular
Lesser occipital
Auriculotemporal
Supratrochlear
Supraorbital

