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ACEM

PRIMARY EXAM

Practice Anatomy Vivas

Head & Neck
Katie Mills

Toowoomba Hospital
Name the foramina in the base of this skull, and what structures pass through them
Prop: Skull; McMinn P15, P17
Anterior cranial fossa.
· Cribriform plate:


Olfactory nerves (I).

· Optic canal:



Optic nerve (II), Ophthalmic artery.

Middle cranial fossa.
· Superior orbital fissure:

III, IV, VI,   V (ophthalmic division),







Superior ophthalmic vein.

· Foramen rotundum:


V (maxillary division).

· Foramen ovale:


V (mandibular division),







Lesser petrosal nerve,







Accessory meningeal artery.

· Foramen spinosum:


Middle meningeal artery.

· Foramen lacerum:


Internal carotid artery.

Posterior cranial fossa.
· Carotid canal:



Internal carotid artery, 







Sympathetic plexus.

· Internal acoustic meatus:

VII, VIII, nervus intermedius.

· Jugular foramen:


IX, X, XI,



Inferior petrosal nerve,







Sigmoid sinuses.

· Hypoglossal canal:


XII.

· Foramen magnum:


Spinal cord & meninges,







Spinal arteries & veins,







Vertebral arteries,







Spinal portion of XI.

Describe the features of the mandible
Prop: Mandible
· An unpaired bone which forms the lower jaw, and articulates with the temporal bone.

Body
· Alveolar bone (tooth sockets)

· Outer surface

· Mental protuberance in midline

· External oblique ridge (continues down from the anterior border of the ramus)

· Insertion of Buccinator, Depressor anguli oris, Depressor labii inferioris

· Mucous membrane of the vestibule extends to this line

· Mental foramen – halfway between the upper and lower borders, usually between the 2 premolars.  Faces up and back.

· Lower border

· Digastric fossa (near midline) – for anterior belly of digastric.

· Deep cervical fascia attaches from the midline to the angle.

· Interrupted at the anterior border of the masseter for the facial vessels and marginal Mandibular branch of he facial nerve

· Inner surface

· Mylohyoid line – runs obliquely from below the last molar, to the midline (fades as it passes forwards)

· Mylohyoid attaches along it – separates the mouth from the neck

· Mental spines – up to 4 sharp projections in the midline (low)

· Genioglossus arises from upper spines

· Geniohyoid arises from lower spines

· Sublingual fossa – above the anterior end of the mylohyoid line

· Contains the sublingual gland (separates the mucous membrane & bone)

· Lingual nerve – grooves the bone below the last molar

· Pterygomandibular raphe / superior constrictor attach level with the posterior border of the last molar

· Buccinator origin crosses the upper border, behind the last molar.

Ramus
· Condyle = Head & Neck

· Neck

· Extension of the posterior border of the ramus

· Sharp anterior border curves up to the lateral end of the head

· Posterior border curves up to the medial end of the head

· Pterygoid fovea is the anterior surface of the neck (attachment for lateral pterygoid)

· Lateral temperomandibular ligament attaches to the posterior surface

· Articular surface – transverse crest passes posteromedially.
· Coronoid process – extends forwards

· Mandibular notch – between the coronoid process & the condyle

· Coronoid notch – concave sharp anterior margin of the ramus

· Lateral surface

· Insertion of masseter from a line between the angle & the 2nd molar, over the ramus, almost up to the mandibular notch

· Insertion of temporalis into the concave surface of the coronoid process

· Medial surface

· Mandibular foramen – halfway between the anterior and posterior borders, level with the biting surface of the teeth

· Lingula – sharp point in front of the mandibular foramen

· Attachment for sphenomandibular ligament

· Mylohyoid groove – runs obliquely forwards from the mandibular foramen, fading out in the submandibular fossa.

· Contains the mylohyoid nerve and vessels

· Medial pterygoid attaches between the mylohyoid groove and angle

· Internal oblique ridge – medial boundary of the retromandibular fossa (upper border of the body, behind the last molar)

Describe the features of this bone (could be C1 or C2) and how they differ from a typical cervical vertebra
Prop: Atlas / Axis
Atlas
· It has no body

· Lateral masses – carry facets

· Facets

· Superior = kidney shaped, concave front-to-back.  Medial to each is tubercle for transverse ligament

· Inferior = circular / flat

· Anterior arch – short with posterior facet for dens.  Anterior tubercle for anterior longtitudinal ligament and longus colli

· Posterior arch – larger, semicircular.  Grooved at root by vertebral artery and C1 nerve.  Ligamentum flavum on lower border

· Transverse process (from lateral mass)

· Not distinct tubercles

· Internal jugular vein lies on it

· Attachments (posterior) for splenius cervicis, levator scapulae

Axis
· Dens

· Projects up anteriorly

· Anterior facet for anterior arch of atlas

· Bursa between it and transverse ligament

· Apical ligament attaches to apex

· Alar ligaments attach to sides

· Lateral masses articulate with atlas

· Body

· Anterior longtitudinal ligament attaches to front

· Longtitudinal band of cruciate ligament attaches to back

· Upper facets overhang foramen in transverse process

· Transverse process attachments – Scalenus medius, splenius cervicis, levator scapulae

· Spine = inverted U.  Attachment for semispinalis capitis

· Lower surface is like a typical cervical vertebra

Describe the joints / movements between the atlas and axis
Prop: Atlas / Axis; Clemente Fig 536, 537, 538
Median atlantoaxial joint
· Between dens and anterior arch of atlas

· Synovial joint, with hyaline cartilage

· Dens held in position by transverse limb of cruciform ligament

· Predental space – Adult = 3mm, child = 5mm

· Rotation

· Muscles = sternocleidomastoid, splenius capitis, inferior oblique

Lateral atlantoaxial joint
· Between facets of atlas and axis

· Synovial joint, with hyaline cartilage

· Ligaments join axis to occiput (ie. Bypass atlas)

· Tectorial membrane – in continuity with posterior longtitudinal ligament.  Attaches to posterior surface of body, and margin of anterior ½ of foramen magnum

· Cruciform ligament – in contact with front of tectorial membrane.

· Transverse band (strong) – attaches to atlas

· Longtitudinal band – to foramen magnum

· Bursa between it and dens

· Apical ligament – in front of longtitudinal band of cruciform.  From apex of dens to anterior margin of foramen magnum

· Alar ligaments – either side of apical ligament.  From upper margins of dens to margin of foramen magnum.  Limit rotation (very strong)

Describe the blood supply of the spinal cord
Anterior spinal artery
· Midline vessel on anterior median fissure.  

· Formed by union of anterior spinal branch of both vertebral arteries.  

· Runs length of cord

· Larger than posterior spinal arteries, but sometimes tiny in thoracic region.

· Supplies all of cord anterior to posterior column / horn

Posterior spinal arteries
· Formed from posterior inferior cerebellar artery or vertebral artery.

· Usually 2 on each side.

· Run through and behind posterior nerve rootlets.

· There is anastamosis between 2 sides, and connection with anterior spinal artery (especially in lower spinal cord).  

· Supplies posterior column  horn on own side

Radicular arteries
· Vessels of variable number and position, which anastamose with anterior and posterior spinal arteries.

· Blood then runs up or down from here

· Largest (and most common) = Artery of Adamkiewicz (most commonly T10-11 level, can be anywhere from T7 to L4)

· Form anastamotic connections on cord surface, deep to pia – may save sacral segments of lateral corticospinal tract if anterior spinal artery is damaged (since sacral parts are most peripheral)

Spinal veins
* Plexus (anterior and posterior)

* 2 posterior spinal veins on each side

* Drain along nerve roots to medullary, vertebral, azygos, lumbar and lateral sacral veins

Describe the posterior triangle of the neck
Prop: McMinn P40; Clemente Fig 579
· Boundaries

· Sternocleidomastoid

· Trapezius

· Clavicle

· Roof – deep fascia

· Floor – splenius, levator scapulae, Scalenus medius / anterior

Contents
· Arteries

· Occipital

· Transverse cervical

· Suprascapular

· Subclavian

· Veins

· Transverse cervical

· Suprascapular

· External jugular

· Nerves

· Cervical plexus branches

· Brachial plexus trunks

· Muscles – Omohyoid

· Lymph nodes

Describe the carotid triangle
Prop: Clemente Fig 579; McMinn P40
· Boundaries

· Sternocleidomastoid

· Posterior belly of digastric

· Superior belly of omohyoid

· Contents

· Bifurcation of common carotid

· Branches of external carotid

· Hypoglossal nerve

· Internal laryngeal nerve

· External laryngeal nerve

· Lymph nodes

Describe the cartilages of the larynx
· 3 single cartilages

· Thyroid (Hyaline)

· Cricoid (Hyaline)

· Epiglottic (Elastic fibrocartilage)

· 3 paired cartilages

· Arytenoids (Hyaline)

· Corniculate (Elastic fibrocartilage)

· Cuneiform (Elastic fibrocartilage)

· Thyroid cartilage

· 2 laminae are joined at the front (laryngeal prominence), and free posteriorly (superior and inferior horns).  There is an oblique ridge on their outer surface

· Cricoid cartilage

· Signet ring shaped, with arch anteriorly, and lamina (quadrangular) posteriorly

· It is the only complete cartilaginous ring in the respiratory tract

· The cricothyroid facet near the junction of the lamina and arch is for the inferior horn of the thyroid cartilage

· Cricoarytenoid facet on the sloping upper part of the lamina

· Vertical ridge in the midline of the lamina, producing a groove on each side for attachment of the posterior cricoarytenoid muscle

· Epiglottic cartilage

· Curled, leaf-shaped

· Attached to thyroid cartilage in the midline by its slender inferior process.  It leans backwards from there.

· Prominence on the posterior surface below the apex.

· Arytenoid cartilages

· Curved, pyramidal cartilages

· Vocal process anteriorly (for attachment of vocal cords)

· Muscular process laterally (for attachment of laryngeal muscles)

· Superior process articulates with the corniculate

· Inferior surface articulates with the cricoid lamina

· Corniculate cartilages

· Small, nodular cartilages

· Attachment for aryepiglottic fold

· Cuneiform cartilages

· Anterior, within the aryepiglottic fold.

Describe the ligaments and membranes of the larynx
· Extrinsic

· Thyrohyoid membrane

· Cricotracheal ligament

· Hyoepiglottic ligament

· Thyroepiglottic ligament

· Intrinsic

· Quadrangular membrane

· Cricothyroid ligament

Extrinsic
· Thyrohyoid membrane

· Not truly part of the larynx (anchors the laryngeal skeleton to the hyoid bone)

· Origin – upper border of the thyroid laminae and superior horns

· Insertion – upper border of the hyoid (passes behind the hyoid)

· Midline thickening = median thyrohyoid ligament

· Free posterior borders = lateral thyrohyoid ligaments (containing triticeal cartilage)

· Forms the lateral wall of the piriform recess

· Perforated by internal laryngeal nerve and superior laryngeal vessels

· Hyoepiglottic ligament

· Connects the anterior surface of the epiglottis to the upper border of the hyoid 

· Loose fibroelastic tissue

· Thyroepiglottic ligament

· Dense band connecting the stalk of the epiglottis to the angle between the thyroid laminae

· Cricotracheal ligament

· Connects the lower border of the cricoid to the 1st ring of the trachea

· Median glossoepiglottic fold

· Connects the epiglottis to the tongue

· Lateral glossoepiglottic folds

· Connect the epiglottis to the pharynx

Intrinsic
· Quadrangular membrane

· Thin fibroelastic membrane

· Attachments

· Anterior = lower ½ of epiglottis

· Posterior = Vocal processes of arytenoids and corniculates

· Lower = Free (vestibular fold – “False vocal cords”)

· Upper = Aryepiglottic fold (contains the cuneiforms)

· Cricothyroid ligament

· Midline

· Thickened band (median cricothyroid ligament)

· Runs from the upper border of the cricoid to the lower border of the thyroid

· Lateral cricothyroid ligament (“triangular membrane”)

· From the arch of the cricoid

· Anteriorly, attaches ½ way down the junction of the thyroid laminae

· Posteriorly, attaches to vocal processes of arytenoids cartilages

· Between the anterior and posterior upper attachments is a free upper border (cricovocal ligament – covered with mucous membrane, it becomes the vocal cords)

Describe the muscles of the vocal folds
· Abduction / Adduction occurs at the cricoarytenoid joint

· Abduction = Posterior cricoarytenoid

· Adduction = Lateral cricoarytenoid, Transverse arytenoids

· Posterior cricoarytenoid

· From concavity on the back of the cricoid lamina

· To the muscular process of the arytenoids

· Lateral cricoarytenoid

· From the upper border of the cricoid arch

· To the muscular process of the arytenoids

· Causes rotation as well as adduction

· Transverse arytenoid

· Connects the posterior and medial surfaces of the arytenoids

· Causes no rotation, only adduction

· Cricothyroid

· Triangular muscle

· From the arch of the cricoid

· To the inferior horn and lower border of thyroid lamina.

· Lengthens the vocal folds

· Thyroarytenoid

· From behind the thyroid prominence

· To the vocal process and anterior surface of the arytenoids

· Shortens the vocal folds, and changes their tension.

Describe the blood supply of the larynx
· Above the vocal folds = Superior laryngeal branch of the superior thyroid artery (pierces the thyrohyoid membrane)

· Lower ½ = Inferior laryngeal branch of the inferior thyroid artery (accompanies the recurrent laryngeal nerve)

Describe the innervation of the larynx
· Recurrent laryngeal nerve

· Supplies all intrinsic muscles, except cricothyroid (external laryngeal nerve supplies this).

· Also supplies sensation to the mucosa, inferior to the vocal folds.

· From the cranial part of the accessory nerve (via the vagus)

· Runs under the lower border of the inferior constrictor, behind the cricothyroid joint, and penetrates the laryngeal wall at the lower part of the piriform recess.

· Palsy

· Semiadducted position of cords.

· Arytenoids pulled forward a little

· Partial lesion

· Adducted position (or even past midline) – unsure why

· External laryngeal nerve

· Supplies the cricothyroid

· Palsy – asymptomatic, or hoarse voice

· Internal laryngeal nerve

· Supplies sensation to the mucous membrane above the folds

· Sympathetics run with the superior and inferior laryngeal arteries.

Which 7 nerves pass through the supraorbital fissure?
· Abducent

· Trochlear

· Superior & Inferior divisions of oculomotor nerve

· Branches of ophthalmic nerve

· Lacrimal

· Frontal

· Nasociliary

Describe the course and branches of the nasociliary nerve
· Runs forward, lateral to ophthalmic artery, then crosses it and the optic nerve, to run behind the ophthalmic artery towards the medial orbital wall, between the superior oblique and superior rectus.

· It enters the anterior ethmoidal foramen, to become the anterior ethmoidal nerve

· It lies under the roof of the ethmoidal labyrinth, crosses the cribriform plate and enters the nose via a slit at the side of the crista galli

· Branches

· Infratrochlear nerve (just before the anterior ethmoidal foramen) – runs forward on the medial wall below the trochlea, passes above the medial palpebral ligament.  It supplies the lacrimal sac, conjunctiva, skin of upper lid and bridge of nose

· Posterior ethmoidal nerve – runs through the posterior ethmoidal foramen.  Supplies the posterior ethmoid, sphenoidal sinuses

· Sensory root of ciliary ganglion – passes through the ciliary ganglion with no relay.  Supplies eye, cornea, sclera, iris, ciliary body

Describe the facial nerve (extracranial)
· It emerges through the stylomastoid foramen

· Gives off the

· Posterior auricular nerve – passes up behind the ear, supplying the occipital belly of occipitofrontalis

· Muscular branch – supplies the posterior belly of digastric and stylohyoid.

· Divides into temperozygomatic and cervicofacial branches, then enters the posteromedial parotid gland.

· Within the gland, it divides and rejoins several times (“pes anserinus”), superficial to the external carotid artery

· Leaves the parotid as 5 groups, running superior to inferior (“Two Zulus Buggered My Cat”):

· Temporal – from upper border, crosses the zygomatic arch

· Auricularis anterior and superior
}

· Frontalis



}  Wrinkle the forehead

· Zygomatic

· Upper part crosses the zygomatic arch and runs above the eye – supplies frontalis, and upper ½ of orbicularis oculi

· Lower part runs below the eye – supplies the lower ½ of orbicularis oculi, and the muscles below the orbit

· Lesion prevents blinking

· Buccal

· Supplies buccinator, Orbicularis oris, Lower fibres of the elevators

· Lesion prevents emptying of the cheek pouch

· Marginal Mandibular – emerges from the lower margin.  Passes into the neck in 20% of cases.  Crosses the facial vessels and the inferior border of the mandible

· Supplies the muscles of the lower lip.

· Cervical branch – from the lower border

· Supplies platysma

Describe the sensory supply of the face and scalp
· Trigeminal nerve has 3 divisions

· Ophthalmic – 5 cutaneous branches

· Maxillary – 3 cutaneous branches

· Mandibular – 3 cutaneous branches

· Great Auricular nerve (C2-3)

Ophthalmic nerve
· Lacrimal nerve – supplies the lateral part of the upper lid

· Supraorbital nerve – supplies the forehead / scalp to the vertex (by a radiation of branches)

· Supratrochlear nerve – on the medial side of the supraorbital nerve

· 2 sides meet in the midline

· Supplies the middle of the forehead, to the hairline.

· Infratrochlear nerve – supplies the medial part of the upper lid, and the bridge of the nose.

· External nasal nerve – emerges between the nasal bone and cartilage

· Supplies the middle of the nose, to the tip (externally)

· The 1st 4 of these supply the upper lid conjunctiva

Maxillary nerve
· Infraorbital nerve – emerges through the infraorbital foramen.

· Lies between levator labii superioris and levator anguli oris.

· Palpebral branches supply the lower lid and cheek

· Nasal branches supply the side and ala of the nose

· Labial branches supply the upper lip and labial gum to the 2nd premolar

· Zygomaticofacial – from the foramen on the outer zygomatic bone

· Supplies the overlying skin

· Zygomaticotemporal – from the foramen in the posterior surface of the zygomatic bone, into the temporal fossa.

· Supplies the skin over the temple (down to level with the upper eyelid)

Mandibular nerve
· Auriculotemporal nerve – runs around the neck of the mandible and ascends over the root of the zygomatic arch behind the superficial temporal vessels.

· Auricular part supplies the external auditory meatus, surface of tympanic membrane, and skin of auricle

· Temporal part supplies the hairy skin of the temple.

· Buccal nerve – has cutaneous branches before the buccinator is pierced

· Supply a thumb-print area of the cheek, below the zygomatic bone

· Mental nerve – this is a cutaneous branch of the inferior alveolar nerve

· Supplies the skin and mucous membrane of the lower lip and labial gum to the 2nd premolar.

Great Auricular Nerve
· Passes vertically up over the sternocleidomastoid

· Supplies

· Skin of auricle (whole of the cranial surface, and lower ½ of the lateral surface)

· Skin over the mastoid region and the angle of mandible.

Other nerves
· Great occipital nerve (posterior ramus of C2) – supplies posterior scalp to the vertex

· 3rd occipital nerve (posterior ramus of C3) – supplies the posterior scalp to the vertex

· Lesser Occipital nerve (anterior ramus of C2) – supplies the skin behind the ear

Describe the sensory innervation of the external ear
· The major supply is

· Great Auricular nerve (C2-3)

· Entire cranial surface (with a little overlap from lesser occipital at the top)

· Lower part of the lateral surface

· Skin over mastoid process

· Auriculotemporal nerve

· Branch of the Mandibular nerve (branch of the Trigeminal)

· Upper part of the lateral surface, and most of the meatal skin

· Other input

· Vagus

· Auricular branch (via tympanic plexus) supplies posterior meatal skin

· Skin over mastoid process

· Facial nerve

· Supplies posterior meatal skin (via tympanic plexus)

Describe the sensory innervation of the external nose
· External nasal nerve – Branch of the Ophthalmic (branch of the Trigeminal)

· Middle of the nose, to the tip

· Supratrochlear nerve – Branch of the Ophthalmic (branch of the Trigeminal)

· Sides

· Infratrochlear nerve – Branch of the Ophthalmic (branch of the Trigeminal)

· Bridge

· Nasal branches of the infraorbital nerve – Branch of the Maxillary (branch of the Trigeminal)

· Side and ala

What are the relations of the upper carotid sheath?
· Medial = pharynx, hypoglossal canal

· Lateral = deep part of parotid gland, styloid process and its 3 muscles

· Anterior = infratemporal fossa

· Posterior = cervical sympathetic trunk on prevertebral fascia

What are the contents of the carotid sheath?
· Internal carotid artery

· Internal jugular vein

· Lies behind internal carotid at top, but slopes down to lie lateral to common carotid on Scalenus anterior

· Cranial nerves IV-XII

· Vagus lies between artery and vein at all times

· XI and IX slope away from each other immediately (ie. IX forwards, XI backwards)

· Hypoglossal emerges from hypoglossal canal, medial to sheath.  Pierces it and curls around inferior vagal ganglion.  Always has arteries deep to it, and veins superficial

What structures pass between the internal and external carotid
· Styloid process

· Stylopharyngeus

· Styloglossus

· Glossopharyngeal nerve

· Pharyngeal branch

· Pharyngeal branch of vagus

What structures pass superficial to internal and external carotid?
· Stylohyoid

· Posterior belly of digastric

· Hypoglossal nerve

Describe the branches of the external carotid artery
· Starts near greater horn of hyoid, as bifurcation of common carotid

· Ends within parotid gland, where it bifurcates into maxillary and superficial temporal arteries

· 3 branches in front

· Superior thyroid

· Lingual

· Facial

· 2 branches from behind

· Occipital

· Posterior auricular

· 1 branch from medial – Ascending pharyngeal

· Terminates as maxillary artery and superficial temporal artery

Describe the facial artery
Prop: McMinn P40; Clemente Fig 618
· Arises above lingual artery

· Runs up on superior constrictor, deep to digastric and stylohyoid.  

· Deep to submandibular salivary gland, then loops forwards over submandibular gland and crosses inferior border of mandible at anterior border of masseter.  

· Tortuous course to medial angle of eye, deep to muscles

· Branches

· Tonsillar artery – supplies tonsil, soft palate

· Branch to periosteum of mandible

· Submental artery (just before crossing inferior border of mandible) – runs with mylohyoid nerve into submandibular fossa (supplies digastric and mylohyoid).  Sends perforating branches to sublingual gland.

· Superior / Inferior labial arteries – each divides in 2, and runs in red margin of lip.  Anastamose in midline.

Describe the course and branches of the maxillary artery
Prop: Clemente Fig 618
· It is the terminal branch of the external carotid artery

· It winds deep the neck of the mandible, and passes forwards between it and the sphenomandibular ligament, to enter the infratemporal fossa.

· It lies between auriculotemporal nerve (above) and maxillary veins (below).

· It runs deep the lower head of lateral pterygoid, then emerges between the 2 heads of the lateral pterygoid.

· Passes deeply into the pterygomaxillary fissure, and into the pterygopalatine fossa

· 3 parts, in relation to the lateral pterygoid

· Before

· On

· Beyond

· 5 branches from each part

· Those from 1st / 3rd enter foramina

· Those from 2nd don’t

· The Maxillary artery then leaves the pterygopalatine fossa through the sphenopalatine foramen, as the sphenopalatine artery.

· Supplies the mucosa over the nasal conchae and meatuses, and much of the septum.  Joins Kieselbach’s plexus in Little’s area.

1st Part
· Inferior Alveolar artery

· Passes straight down and slightly forwards, with the vein behind it, to the Mandibular fossa.

· It passes forwards in the mandible, supplying the body of the mandible.

· Branches

· Dental – to pulps of Mandibular teeth

· Mental – emerges from the mental foramen, supplying lip and skin

· Middle Meningeal artery

· Runs straight up to foramen spinosum.

· Embraced by the 2 roots of the auriculotemporal nerve.

· Enters the middle cranial fossa, coursing laterally across its floor.

· It turns up and forwards on the greater wing of sphenoid, and divides into anterior / posterior branches.

· Anterior – up towards the pterion, then curves back towards the vertex

· Posterior – horizontally back on the groove in squamous temporal bone.  Ramifies over the posterior skull.

· Supplies  bone of skull vault.

· Accessory Meningeal artery

· Runs up through foramen ovale

· Supplies

· Dura mater of the floor of the middle cranial fossa and Trigeminal cave

· Trigeminal ganglion

· Deep Auricular artery

· Runs up, between the cartilage and bone of the external auditory meatus

· Supplies the external auditory meatus

· Anterior tympanic artery

· Runs up through the petrotympanic fissure, to the middle ear, to join the circular anastamosis around the eardrum.

2nd Part
· Branches to the pterygoid muscles

· Deep temporal branches to Temporalis

· Branches accompanying the lingual and buccal nerves.

3rd Part (within the pterygopalatine fossa)
· Posterior Superior Alveolar artery

· Accompanies the nerve of the same name through the foramina in the posterior maxillary wall.

· Greater Palatine artery

· Enters the greater palatine foramen, passes around the palate, and enters the incisive foramen, up into the nose.

· Pharyngeal artery

· Enters the palatovaginal canal.

· Artery of the pterygoid canal

· Runs into the pterygoid canal

· Infraorbital artery

· Runs forward through the inferior orbital fissure, along the floor of the orbit, and through the infraorbital canal to emerge on the face.

Describe the Ophthalmic artery
· Starts as branch of the internal carotid where it pierces the roof of the cavernous sinus

· Ends in its infratrochlear and dorsal nasal branches

· Course

· Passes through optic canal with optic nerve (within the same dural sheath).  Then pierces the dura, spirals around the lateral side of the nerve, and crosses it above.

· Branches

· Branches with all the branches of the nasociliary, frontal and lacrimal nerves.  Supplies ethmoidal air cells, lateral wall of nose, external nose, eyelids, forehead

· Branches to all muscles of the orbit

· Lacrimal artery (with nerve) – supplies lacrimal gland

· Central artery (1st and smallest branch) – enters inferomedial part of the optic nerve approx halfway.  Supplies retina, optic nerve

· Posterior ciliary arteries – pierce sclera.  Supplies choroidal coat of eye

· Anterior ciliary arteries (from branches to the recti) – pierces anterior part of eye.

Describe the course and tributaries of the internal jugular vein
· Starts – At jugular bulb (at jugular foramen)

· Ends – Joins the subclavian, to become the brachiocephalic vein (between the sternal and clavicular heads of sternocleidomastoid

· Lies on the lateral mass of the atlas, crossed by the accessory nerve, behind the internal carotid at 1st, then passing onto its lateral side.

· Vagus nerve lies between the vein and the arteries (deep to them).

· It is overlaid by sternocleidomastoid.

· It has the deep cervical lymph nodes alongside.

· Posterior to it

· Cervical plexus on levator scapulae / scalenus medius

· Phrenic nerve on scalenus anterior

· Thoracic duct at level of C7

· Inferior root of ansa cervicalis winds around its lateral side to join the superior root (from the hypoglossal nerve) in front of it.

· Omohyoid crosses it.

· Tributaries

· Inferior petrosal sinus passes back to join the internal jugular just beneath the base of skull.

· Pharyngeal plexus

· Facial vein

· Lingual vein

· Superior / Middle thyroid veins.

Describe the muscles of the orbit
Prop: McMinn P56B/C; Clemente Fig 664, 668
· 6 extraocular muscles – 4 recti, 2 obliques

· Levator palpebrae superioris

· Orbitalis (remnant)

· Recti arise from the fibrous ring around the medial end of the superior orbital fissure

· Superior Oblique and Levator palpebrae superioris arise from the bone above the fibrous ring.

Superior Rectus
· Origin – Upper part of the tendinous ring, and the dural sheath of the optic nerve

· Insertion – Pierces the fascial sheath of the eye, to insert into the upper part of the sclera, anterior to the coronal equator

· Nerve supply – Oculomotor nerve (CN III)

· Action – Turns eye up and in, and intorts

Medial Rectus
· Origin – Medial part of the tendinous ring, and the dural sheath of the optic nerve

· Insertion – Pierces the fascial sheath, to insert into the medial surface of the sclera, anterior to the coronal equator

· Nerve supply – Oculomotor nerve (CN III)

· Action – Turns eye in

Inferior Rectus
· Origin – Lower part of the tendinous ring

· Insertion – Pierces the fascial sheath, to insert in the inferior surface of the sclera, anterior to the coronal equator

· An expansion inserts into the inferior tarsal plate

· Nerve supply – Oculomotor nerve (CN III)

· Action – Turns eye down and in, and extorts

Lateral Rectus
· Origin – Lateral part of the tendinous ring (across the superior orbital fissure)

· Insertion – Pierces the fascial sheath, to insert into the lateral surface of the sclera, anterior to the coronal equator

· Nerve supply – Abducens nerve (CN VI)

· Action – Turns eye out

Superior Oblique
· Origin – Body of sphenoid, above and medial to the tendinous ring

· Insertion – Upper surface of sclera, behind the coronal equator

· Course – Passes forwards above the medial rectus.  Tendon passes through the trochlea (dense fibrous tissue attached to the under surface of the frontal bone), and passes back / laterally (under superior rectus)

· Nerve supply – Trochlear nerve (CN IV)

· Action – Turns eye down & out, and intorts

Inferior Oblique
· Origin – Floor of orbit (Maxilla), vertically below the trochlea

· Insertion – Inferior surface of the sclera, behind the coronal equator

· Courses – Passes back / laterally, beneath the inferior rectus

· Nerve supply – Oculomotor nerve (CN III)

· Action – Turns eye up and out, and extorts.

Levator Palpebrae Superioris
· Origin – Under surface of the lesser wing of sphenoid

· Insertion

· Superior tarsal plate

· Skin of upper lid (penetrates the orbital septum)

· Superior fornix of the conjunctiva

· Course

· Broadens as it passes forwards, to form a pair of Crescentic horns at the anterior end

· Frontal nerve lies on its upper surface – splits here into supraorbital and supratrochlear nerves

· Sheet of smooth muscle beneath the main tendon inserts into the upper margin of the tarsal plate.

· Nerve supply

· Superior division of the oculomotor nerve (CN III)

· Sympathetic fibres run with the above nerve, from the superior cervical ganglion

· Action – Elevates the upper lid

What effect do you get from lesion of the ocular nerves?
· CN VI

· Can’t look outwards

· Drifts inwards when looking straight ahead

· CN IV

· Can’t look down when eye is turned in

· Extorted – patient tilts head to opposite side to compensate

· CN III

· Complete ptosis

· Eye sits down and out at rest

· Can’t look up, down or in from this position, but can look out

· Dilated pupil, with no reactivity (though opposite eye reacts by consensual reflex)

Describe the differences in the retina in various parts of the eye
· Light sensitive part extends from the optic disc, to midway between the equator and corneoscleral junction

· Anterior to this is insensitive

· Fovea Centralia = thinnest part.  It has only cones (no rods, no blood vessels)

· Optic disc has no rods or cones

· Pigment layer is firmly attached to choroids

· Rods and cones are less firmly attached to pigment layer.  (therefore detachment occurs at this layer)

How do rods and cones differ?
· Rods – sensitive to dim light.  Not colour sensitive.  None in fovea centralis

· Cones – colour sensitive.  None in peripheries

What is the blood supply of the retina?
· Blood supply

· Central artery enters within optic nerve

· Divides into upper (temporal and nasal) and lower (temporal and nasal) branches

· Rods / Cones supplied by diffusion from choroidal capillaries

· Retinal veins run with arteries – exit via optic disc, then emerges from optic nerve to join superior ophthalmic vein.

Describe the cavernous sinus 
· Narrow, spindle-shaped space running from the apex of the orbit to the apex of the petrous temporal bone, lying between the outer layer of the dura (periosteum of body of sphenoid), and its inner layer, and divided into a number of caves by numerous septa
Relations
· Medial

· Endosteum on body of sphenoid (& underlying sphenoid sinus)

· Inner dura, along side wall of pituitary fossa

· Lateral

· Inner dura descends from lateral ridge in roof (tentorium cerebelli) to floor of middle cranial fossa

· Anterior limit is vertical line of fusion with endosteum of greater wing, lateral to foramen rotundum

· Posteriorly, it attaches medial to foramen ovale and trigeminal cave

· CN III, IV, V2 and V3 run forwards in wall

· Medial surface of temporal lobe

· Anterior – entrance of ophthalmic veins from orbit (narrow)
· Posterior

· Inner dura from posterior cranial fossa rises up to roof

· Venous blood exits through this wall, raising the inner dura from periosteum of petrous bone, and forming superior and inferior petrosal sinuses

· Cerebral peduncle, at its junction with upper border of pons

· Floor

· Narrow strip of endosteum along  base of greater wing of sphenoid

· Roof

· Side wall of pituitary fossa, and diaphragma sellae meet as fold of inner dura

· Attaches to anterior and middle clinoid processes

· Lateral ridge is formed by tentorium cerebelli attaching to anterior clinoid process

· Also formed by outer dura, on under surface of lesser wing, anterior to anterior clinoid process

· Pierced anteriorly by internal carotid, which then slopes backwards for short time above roof

· CNIII and IV invaginate roof

· Uncus of temporal lobe posteriorly and high above roof

Contents
· Internal carotid artery

· Internal carotid nerve

· Abducent nerve

· Oculomotor nerve

· Trochlear nerve

· Trigeminal ganglion

· Trigeminal nerve

· Mandibular branch

· Maxillary branch

· Ophthalmic branch

Blood supply
· Comes from orbit, vault bones, cerebral hemisphere

· Goes to inferior and superior petrosal sinuses, and vein to pterygoid plexus

· Superior ophthalmic vein

· Inferior ophthalmic veins

· Superficial middle cerebral vein

· Sphenoparietal sinus

· Superior petrosal sinus

· Inferior petrosal sinus

· Pterygoid venous plexus

· 2 sinuses intercommunicate via intercavernous sinuses
 Describe the parotid gland
· Predominantly a serous salivary gland

· Irregular shape, filling gap between mastoid, ramus of mandible and styloid process

· Tough capsule (parotid sheath) from investing layer of deep cervical fascia

· Upper pole – small, concave, adherent to cartilage of external auditory meatus, adjacent to capsule of TMJ

· Lower pole – below and behind angle of mandible.  Overlaps posterior belly of digastric

· Lateral surface – subcutaneous, flat

· Anterior surface 

· U shaped, clasping ramus of mandible.  

· Masseter on outer surface.  

· Medial pterygoid on inner surface.  

· Anterior border (where it meets lateral surface) – parotid duct and facial nerve emerge here

· Terminal branches of external carotid leave from deeper part

· Deep surface

· Mastoid process

· Posterior belly of digastric

· Sternocleidomastoid

· Styloid process and attached muscles / ligaments

· External carotid enters through lower part

· Styloid process separates it from internal carotid / internal jugular

· Facial nerve enters between mastoid and styloid

· Within gland (from superficial to deep)

· Facial nerve

· Retromandibular vein

· External carotid artery

· Also filaments of auriculotemporal nerve (secretomotor) and preauricular LNs

· Parotid duct

· 5cm long

· runs forwards across masseter and turns around its anterior border to pierce buccinator

· Opens on mucous membrane of cheek, opposite 2nd upper molar

· Surface marking – line between intertragic notch of auricle and midpoint of philtrum

· Accessory parotid duct

· Lies on masseter between main duct and zygomatic arch

· Several ducts open from it into main duct

· Blood supply

· Branches from external carotid 

· Vein = Retromandibular vein

· Lymph – nodes within parotid sheath – to upper group of deep cervical node

· Nerve supply

· Secretomotor fibres from optic ganglion – travel with auriculotemporal nerve

· Sympathetic from superior cervical ganglion

· Sensory – auriculotemporal nerve (to gland), great auricular nerve (to fascia)

